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Preface 

The selection of an instream flow requirement for water resource management often requires the review of how the 
physical habitat changes through time. This review is referred to as 'Time Series Analysis... 

The Tune Series Library (fSLIB) is a group of programs to enter, transform, analyze, and display time series data for 
use in stream habitat assessment. A time series may be defmed as a sequence of data recorded or calculated over time. 
Examples might be historical monthly flow, predicted monthly weighted usable area, daily electrical power generation, 
annual irrigation diversion, and so forth. The time series can be analyzed, both descriptively and analytically, to understand 
the importance of the variation in the events over time. This is especially useful in the development of instream flow needs 
based on habitat availability. 

The TSLIB group of programs assumes that you have an adequate study plan to guide you in your analysis. You need to 
already have knowledge about such things as time period and time step, species and life stages to consider, and appropriate 
comparisons or statistics to be produced and displayed or tabulated. Knowing your destination, you must first evaluate 
whether TSLIB can get you there. Remember, data are not answers. 

This publication is a reference manual to TSLIB and is intended to be a guide to the process ofusing the various programs 
in TSLIB. This manual is essentially limited to the hands-on use of the various programs. 

ATSLIB user interface program (called RTSM) has beendeveloped to provide an integrated working environment where 
the user has a brief on-line description of each TSLIB program with the capability to nul the TSLIB program while in the 
user interface. For information on the RTSM program, refer to Appendix F. 

Before applying the computermodels described herein, it is recommended that the userenroll in the short course "Problem 
Solving with the Instream Flow Incremental Methodology (lFlM)."'This course is offered by the Aquatic Systems Branch 
of the National Ecology Research Center. For more information about the TSLIB software, refer to the Memorandum of 
Understanding. 

Chapter 1 provides a brief introduction to the Instream Flow Incremental Methodology and TSLIB. Other chapters in 
this manual provide information onthe different aspects ofusing the models. The informationcontainedin the otherchapters 
includes (2) acquisition, entty, manipulation, and listing of streamflow data; (3) entty, manipulation, and listing of the 
habitat-versus-streamflow function; (4) transferring streamflow data; (5) water resource systems analysis; (6) generation 
and analysis ofdaily streamflow and habitat values; (7) generation of the time series of monthly habitats; (8) manipulation, 
analysis, and display of monthly time series data; and (9) generation, analysis, and display of annual time series data. 

Each section includes documentation for the programs therein with at least one page of information for each program, 
including a program description, instructions for running the program, and sample output. 

The Appendixes contain the following: (A) sample file formats; (B) descriptions of default filenames; (C) alphabetical 
summary of batch-procedure files; (D) installing and running TSLIB on a microcomputer; (E) running TSLIB on a CDC 
Cyber computer; (F) using the TSLIB user interface program (RTSM); and (G) running WATSTORE onthe USGS Amdahl 
mainframe computer. 

The number for this version ofTSLIB-Version II-is somewhat arbitrary, as the TSLIB programs were collected into 
a library some time ago; but operators tended to use and manage them as individual programs. Therefore, we will consider 
the group of programs from the past that were only on the CDC Cyber computer as Version 0; the programs from the past 
that were on both the Cyber and the IBM-compatible microcomputer as Version I; and the programs contained in this 
reference manual as Version II. 

To obtain magnetic tapes or floppy disks of the TSLIB programs contact 

TGS Technology 
FWS-NERC Operations 
P.O. Box 9076
 
Fort Collins, Colorado 80525
 
(303) 226-9413 
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For technical assistance with TSLffi programs, contact: 

Support Services Branch 
National Ecology Research Center 
U.S. Fish and WIldlife Service
 
4512 McMurray Avenue
 
Fort Collins, Colorado 80525
 
(303) 226-9100 

As errors are corrected, enhancements made, or new programs added to TSLm, new versions will be released. 
Incremental changes may be available on the National Ecology Research Center computer bulletin board. Call 
(303) 226-9365 with no parity, 8 data bits, and 1 stop bit to download programs (See Section 9 in the Memorandum of 
Understanding). 

iv 



Memorandum of Understanding
 
National Ecology Research Center
 

Receivedfrom the
 
U.S. Department ofthe Interior
 

Fish and J.JIildlife Service
 

This agreement, in compliance with the Freedom of Infonnation Act (43 CPR. Part 2), serves as evidence of the mutual 
understanding governing the distribution and subsequent use of computer software developed by the National Ecology 
Research Center (NERC). The undersigned, as an independent individual or as the responsible official of the fIrm. 
institution, association, government agency, or other such group, agrees that all its members, affiliates, and employees 
shall abide by the conditions listed below. (Conditions 1 and 2 specifIcally apply to nongovernmental entities, including 
corporations, private individuals, and profIt-making associations.) 

1. The computer programs are furnished by thc NERC and are accepted and used by the recipient individual or group 
entity with the express understanding that the United States Government makes no warranties, expressed or implied, 
concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the infonna
tion or data contained in the programs, or furnished in connection therewith, and the United States shall be under no 
liability whatsoever to any such individual or group by reason of use thereof. 

2. There shall be no operational support (including technical assistance) of software or documentation transferred from 
the NERC to a government entity unless specifIcally funded through a current fIscal year agreement, such as Project 
Study Plan. Interagency or Cooperative Agreement, or other appropriate arrangement. The NERC cannot provide 
operational support to nongovernmental entities. 

3. NERC programs were developed by the Federal Government with public funds. Therefore, it is illegal to assert any 
proprietary rights thereto or to represent the programs to anyone as other than Government programs. The programs 
should be used only in the public interest and/or the advancement ofscience. The recipient shall not imply proprietary 
possession of these programs in seeking clients for their application in either the public or private sectors. The recipient 
may charge clients for the ordinary cost of applying these programs. 

4. The recipient also understands that the current programs and all documents related thereto may be discontinued from 
further support or maintenance by the NERC at any time. When the NERC supports or maintains an updated version 
ofany program and/or related document, the recipient may request the newest version. The NERC will notify recorded 
users of updates and new products at the NERC's initiative, but such notifIcations are subject to budget and policy 
constraints. Recipients are not afforded any, sort ofsubscription service. 

5. All recipient-modified program source code and documentation should acknowledge the appropriate source of the 
parent computer programs and algorithms. The recipient shall not represent modifIed NERC programs or documen
tation or outputs from the programs as original NERC products. Reference shall be made to the NERC software, as 
modifIed by the recipient. Recipients who modify or enhance NERC software shall notify the NERC of the programs 
and/or algorithms modifIed and shall provide the NERC with copies of those changes. The NERC reserves the right 
to provide future revisions and enhancements of programs provided under this understanding. Recipients are 
encouraged not to assert proprietary rights to any enhancements because work at the NERC may duplicate or surpass 
their efforts. 

6. If the source code or documentation of NERC programs is transferred to a third party, a copy of this Memorandum 
of Understanding shall accompany those products, and the NERC shall be notifIed of the transfer. This notifIcation 
shall include the name, address, and telephone number of the third party. Announcements of updates and releases of 
the NERC programs may be provided, at NERC's initiative, to all recorded users of NERC software. For purposes 
of this memorandum, "third party" refers to any physical host computer facility other than the one at the original 
recipient's location. 

7. All documents and reports conveying infonnation obtained as a result of the use of original NERC programs, by 
either recipient or third party users, shall acknowledge their origin as being the National Ecology Research Center, 
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Fish and WIldlife Service, United States Department of the Interior. If the programs have been modified and/or are 
no longer supported or maintained by the NERC, this status shall be stated in the acknowledgment. The recipient 
agrees to send a copy of each report or publication in which the software was used to the National Ecology Research 
Center. 

8. The recipient understands that the acknowledgement ofthe National Ecology Research Center, U.S. Fish and Wildlife 
Service, shall not explicitly or implicitly be used to support the specific analysis, interpretations, or other [mdings of 
an application or study utilizing these computer programs. 

9. When the recipient has signed and returned this document to the National Ecology Research Center, the recipient 
will be provided a telephone number (and password-if needed) for access to the electronic Bulletin Board system 
used to convey information concerning the status of this software. 

NERC Representative Date Recipient Signature Date 

Please Print 

Name: 

Company: 

Address: 

Telephone Number: _ 

Software Package received: _ 
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Chapter 1. 
Introduction 

Time Series Analysis 

The premise of time series analysis is that the instream 
physical habitat at a given time and place can be calculated 
as a function of the streamflow using the equation 

HA(t)  PH(Q(t)) 

where 

PH( ) is the physicalhabitat-versus-streamflowfunc
tion for a given life stage and species of 
aquatic organism or river activity; 

Q(t) is the streamflow at time t; and 
HA(t) is the habitat area for time t. 

The physical habitat represents the space in a river that can 
be used as habitat by a given species and life stage of fish. 
The assumptions and calculation procedures used to deter
mine the physical habitat are described in Stalnaker (1979). 
The Time Series Lffirary (TSLffi) of programs has been 
developed to analyze the pattern of time-varying events. 

The TSLIB system can be considered a decision support 
system with the decision being quantification of an in
stream flow need, an instream flow water right, or a 
minimum flow requirement for operation of a water re
source project. The general concept of a decision support 
system using TSLffi is shown in Fig. 1.1; the objective is 
to choose between water resource management alterna
tives or to modify the operation of an existing water 
resource system. 

A system has been developed to simulate the physical 
habitat as a function of streamflow: the Physical HABitat 
SIMulation system (PHABSIM), described in Milhous 
et al. (1989). If PHABSIM is used to generate the habitat
versus-streamflow function, then the physical habitat is 
called Weighted Usable Area and PH(t) = WUA( ), where 
WUA( ) is the weighted usable area versus streamflow 
function. 

Time series requires two types of data---6treamflow data 
and the habitat-versus-streamflow function. The use of the 
TSLffi programs does not require that PHABSIM be used 
to generate PH( ), but it does require that the PH( ) 
function exist and be credible. An example of the PH( ) 
function (generated using PHABSIM) is shown in Fig. 1.2. 

A streamflow time series has elements that are the vol
ume of water flowing past a point divided by the time in 
the period. For example, the White River at Petersburg, 

Indiana, had a flow of 3,905 ft3/s during one month 
(1.0460 x 1010 ft3 in 2,678,400 s) or 239,700 acre-ft per 
month. In this manual. the average in cubic feet per second 
over the period is usually used. 

The streamflow time series is used to develop a physical 
habitat time series. The results of using the habitat relation 
for adult rainbow trout and monthly streamflow for the 
Snoqualmie River are illustrated in Fig. 1.3. A comparison 
of the streamflow time series to the habitat time series 
proves the following two principles, which tend to be true 
in many regions and for many species: 

•	 The physical habitat time series is less variable than 
the streamflow lime series; and 

•	 There are some streamflows where a moderate reduc
tion in streamflow during some times of the year can 
result in a large reduction in physical habitat (e.g., 
compare August 1973 to August 1972). 

Annual physical habitat values can be obtained from the 
monthly habitat values. The annual values for adult rain
bow trout in the Snoqualmie River are illustrated in 
Fig. 1.4. In this case, the annual value for adult physical 
habitat in Fig. 1.4 is the minimum montWy habitat avail
able during the water year. 

The concept advanced by Milhous (1983) is that a physi
cal habitat-versus-streamflow function can be used as a 
surrogate for an economic production function. In treating 
the physical habitat-versus-streamflow function as surro
gate production function, the assumption is made that the 
value of the instream flows is proportional to the habitat 
produced by the flows. As with other economic benefits, 
it is desirable to know the time series of the benefits 
produced. 
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Figl.l. Concept of a decision support system using TSLIB. 
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Time Step 

The choice between a daily or monthly time series 
analysis depends on the objective of the analysis and on 
the data and funds available. For example, daily values 
could be used for a gaged site and where the water resource 
system is being simulated using daily flows. In contrast, 
monthly streamflows would be used for a location with 
few streamflow measurements and where the streamflow 
record was synthesized by regression with nearby sites. 
Usually a time series of daily habitat is transformed to an 
index of monthly habitat for further analysis. The monthly 
habitat values are often transformed to some type ofannual 
habitat index, which is (in most situations) the actual 
decision variable. The exception to this general pattern is 
where dual habitats are being considered in the analysis
in that situation, the annual index is developed directly 
from annual values of streamflows. 

Average monthly data were used to generate the time 
series of physical habitats in Fig. 1.3. If daily flows were 
used and the results averaged to arrive at the average 
monthly habitat values, the results would not be the same. 
In addition, a linear interpolation procedure was used to 
develop the results in Fig. 1.3; a nonlinear procedure would 
have resulted in different values. Acomparison ofthe habitat 
values for one year, obtained by using the different possible 
generation procedures, is included in Table 1.1. The differ
ences are not large for the North Fork Snoqualmie River; 
however, they still illustrate the importance of using the 
same transformation procedure when comparing data sets 
such as for pre- and postproject conditions. 

In most situations, a time series of daily streamflows 
would be the most appropriate; unfortunately, there are few 
situations where both a pre- and a postproject time series of 
daily streamflows is available. Never compare postproject 
habitat using one time step and preproject habitat using 
another time step. Ifthis is done, a major error will have been 
made. There are few cases where daily habitats mean any
thing, because the biological system does not respond to 
daily conditions but to some integration of conditions over 
time. (The exceptions to this may be extreme events, such 
as peak flows.) 

Organization of TSLIB 

The flow of information through TSLffi is illustrated in 
Fig. 1.5. At fIrSt glance, Fig. 1.5 is overwhelming, but Figs. 
1.6 through 1.8 are a breakdown of each step. Figure 1.6 
illustrates the need to first obtain a habitat-versus-stream
flow function and streamflow data. The next step is to 
transform the time pattern of streamflows to a time pattern 
of habitats. The analyst must then decide if the analysis of 
the resulting habitat time series is to be done using monthly 
data or to use annual data--or, in some situations, both. 
TSLffi is no more complex than the analyst chooses to 
make it. A goal in the design of TSLIB is to make it 
possible for the user to design an approach to a problem 
and not be constrained by another analyst's simplifying 
assumptions. It is possible to use either monthly or daily 
streamflow data-the choice of a time step will be dis
cussed later. 

Table 1.1. Comparison ofthe habitat values that resultedfrom different habitat generation proceduresfor adult brown 
trout (Salmo trutta) in the North Fork Snoqualmie River, Washington. 

Daily strcamflows Monthly streamflows 

Linear Nonlinear 
Month (ft2/ft)" (ft2/ft)" 

October 1972 15.9 17.5 17.8 
November 1972 19.2 22.6 22.6 
December 1972 18.1 18.1 18.0 
January 1973 21.0 20.8 20.8 
February 1973 19.0 20.2 20.4 
March 1973 21.7 22.9 23.2 
April 1973 22.1 23.2 23.5 
May 1973 21.4 21.3 21.3 
June 1973 21.4 21.6 21.6 
July 1973 15.7 17.0 17.2 
August 1973 7.4 7.4 7.4 
September 1973 11.4 15.7 15.8 
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The next level of complexity is illustrated in Fig. 1.7 for habitat must be a monthly habitat time series. For daily 

the use of monthly streamflow data. The diagram is similar habitats, the user must supply the programs or perform the 
analysis by hand. to Fig. 1.6 except for the addition ofprograms that allow the 

user to transfer streamflow data either as an operations study 
of a reservoir or to develop streamflows at ungaged sites. 
The added programs all work with monthly time-steps. Organization of the Manual 

Figure 1.8 is the same level of complexity as Fig. 1.7, 
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Data Storage and Retrieval System (WATSTORE), the 
Environmental Protection Agency's SmRET, water con
servation or irrigation districts, national parks and forests, 
city water departments, and private fIrms. 

Information on the entry and manipulation of the habi
tat-versus-streamflow function is presented in Chapter 3. 
Users of TSLIB are responsible for obtaining a credible 
physical habitat area-versus-streamflow function for 
each life stage and species to be analyzed. This function 
may be output from the habitat simulation programs in 
the Physical Habitat Simulation System (PHABSIM) or 
can be entered directly by the user. The programs pre
sented in Chapter 3 are intended to help the user display 
the habitat area-versus-streamflow function in different 
ways and to manipulate the function with a goal of better 
understanding the nature of the system being analyzed. 

In many instream flow investigations, the site where the 
analysis is desired is not at the same location as where 
streamflow data are available. Usually it is the responsi
bility of the project sponsor to transfer the streamflow data 
from the location where information is available to the site 
where the instream flow analysis is desired. In some situ
ations, the instream flow analyst needs to do the transfer
ring. The programs presented in Chapter 4 allow the in
stream flow analyst to make relatively simple transferrals. 
Users interested in more complex approaches should con
tact experts in the area or develop their own programs. 

The objective of many instream flow studies is to com
pare various water management schemes. These schemes 
may include both structural and nonstructural considera
tions: Structural considerations include the sizes and loca
tions ofreservoirs and diversions; nonstructural considera
tions are the rules for the operation of the reservoir at the 
diversion. Usually, the analysis of the water resource 
system will be done by the sponsoring agency or group, 
and the streamflows for the various operational alterna
tives will be made available by the sponsor. The instream 
flow analyst will (or at least should) be involved in the 
selection of some of the alternatives (always be wary of 
choosing the best from among a set of poor alternatives). 
The instream flow work then proceeds through the various 
time series analysis using the sponsor's streamflow (manage
ment) alternatives-there is no need for the instream flow 
analyst to do any water resource systems analysis. 

Occasionally, the need does arise for the instrearn flow 
analyst to do an analysis of the water resource system. 
Usually this is due to the sponsor refusing to study viable 
alternatives or having limited ability to do a water resource 
systems analysis. The programs presented in Chapter 5 are 
fairly simple water resource systems models that can be 
used for the analysis in many water resource systems with 
which the instream flow analyst comes into contact. For 
more complex systems, the analyst should consider using 

programs available from the Bureau of Reclamation or the 
U.S. Army Corps of Engineers, as well as programs avail
able from other groups. 

The time series can be generated using one of two time 
steps-daily or monthly. The programs used to generate a 
daily time series of habitats are discussed in Chapter 6. 
Since the only programs available to review daily habi
tat values either simply display the values or transform 
the daily values to a monthly index, these analysis pro
grams are included in Chapter 6. The program that goes 
directly from a duration curve of streamflow to a dur
ation curve of physical habitats-called DQDUR-is 
also included. 

Chapter 7 consists of information on programs used 
to generate the time series of monthly habitats. The 
HABTS program is the foundation for generating monthly 
habitat time series data for a single river segment; the 
HABNET program performs the same function for a 
stream network. 

The monthly streamflow and physical habitat values 
by themselves give little information until they are ana
lyzed and the results displayed. The programs presented 
in Chapter 8 are used to manipulate, analyze, and display 
the monthly time series data. In many situations, this 
should be considered an intermediate step before pro
ceeding to the generation of an annual time series. 

In many instream flow analyses, the time series of an
nual habitats is the most useful. The programs used to 
generate a time series of annual habitats from the monthly 
time series ofphysical habitats are discussed in Chapter 9. 
There are three approaches to using annual habitats: 
(I) The use of the annual adult habitat time series for each 
life stage assumes that the time series for adults represents 
the year-to-year variation of the worth of the stream for a 
species of aquatic animal; (2) the use of the annual equiva
lent adult habitat time series assumes that each year is 
independent of the preceding year but that each life stage 
must be considered; and (3) the use of annual effective 
adult habitat time series does not assume that each year is 
independent of the preceding year. 

Summary 

The TSLIB library is a collection of programs that allow 
the user to design an approach to time series analysis. There 
are programs to assist in the manipulation of the time series 
of streamfIows and the physical habitat-versus-streamflow 
function. At the heart of the library are the programs that 
transform the streamflow time series to a physical habitat 
time series. The fIrst two sets of programs are those that 
analyze a monthly time series or an annual time series of 
habitats. 
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A principle use of the monthly physical habitat time Fig. 1.9 is of two alternative instream flow criteria, one 
series is to compare alternative water management proposed by the U.S. Fish and Wildlife Service and the 
schemes. One approach is to compare duration curves other by the U.S. Army Corps of Engineers. 
(Fig. 1.9). The duration curves for alternative projects or fur additional information on the use of the monthly 
water allocation rules can be compared to help select the time series of physical habitat, see Bovee (1982: 
best overall alternative. The specific comparison in ChapterS). 
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Chapter 2. 
Acquisition, Entry, Manipulation, and Listing of 
Streamflow Data 

Introduction 

Streamflow data for many rivers may be obtained from 
the U.S. Geological Survey (USGS), which maintains a 
network of gaging stations throughout the United States. 
Nonnally gages are located on the larger streams and rivers 
and may not be available in smaller watersheds. Typically, 
the streamflow measurements will reflect mean daily or 
mean montWy flows; further manipulations would be re
quired for any other time-step. Sources for stream meas
urements include the Soil Conservation Service, the USGS 
National Water Data Exchange (NAWDEX), the USGS 
National Water Data Storage and Retrieval System 
(WATSTORE), the Environmental Protection Agency's 
STOREr, water conservation or irrigation districts, na
tional parks and forests, city water departments, and pri
vate fIrms. 

Recently Earthinfo, a private fInn, has gained some 
prominence in supplying a variety ofenvironmentallibrar
ies of time series data on compact disk read only memory 
(CD-ROM) for personal computers. Among their offer
ings is a copy of the USGS WATSTORE data base called 
Hydrodata, which includes daily values, peak values, re
marks, and quality of water. Another product, Climate
data, includes an extensive data base of air temperatures 
useful for water temperature modeling. Finally, Earthinfo 
offers products we have not investigated, such as Canadian 
surface water data and Colorado water rights tabulations. 

Earthinfo data bases come with a variety of fairly 
straightforward software to search, extract, and convert the 
required data to formats necessary as input to TSLIB 
programs. They can also supply additional software for 
commonly used statistical and analysis techniques (at ad
ditional cost). In essence, if you can access Hydrodata, 
you can eliminate learning about the USGS's AmdaW, a 
microcomputer communications package, and the TSLIB 
programs DAILY, DURTBL, GETREL, INVENT, 
MESS, PEAK, and PAGEBR. These will be replaced by 
equivalent, but mostly simpler, functions in the Earthinfo 
software. 

This manual concentrates on the use ofWATSTORE 
as it is a public data source; however, we encourage yo~ 
to look into Earthinfo. We have found that the Earthinfo 

data bases are often available at land grant university 
libraries and other places that deal with WATSTORE 
data on a regular basis. For more infonnation, contact 
Earthinfo (formerly US West Optical Publishing), 
5541 Central Avenue, Boulder, Colorado 80301; phone 
number (303) 938-1788. 

Gathering or collecting hydrologic data is covered in a 
variety of publications (Bovee 1982; Milhous and Bovee 
1978; Hamilton and Bergensen 1984). 

When referring to streamflow data, a year may be con
sidered as several different time periods-for example, 
calendaryear, water year, climatological year, power year, 
fISh year, and so forth. Be sure that you understand what 
type of year is being referred to when using the TSLIB 
programs; WATSTORE data is in water years. Figure 2.1 
diagrams the various types of years. 

Acquiring Streamflow Data Using the 
WATSTORE Data Base 

The Water Resources Division of the U.S. Geological 
Survey supports the National Water Data Storage and 
Retrieval System (WATSTORE). WATSTORE is a 
computer-based data management system centrally lo
cated at the USGS National Center in Reston, Virginia. It 
is designed to receive, store, and distribute data per
taining to the nation's water resources. Relevant hydro
logic data include surface water measurements, ground 
water measurements, water quality variables, and 
water use statistics. 

Of particular interest to TSLffi users are the daily and 
peak streamflow measurements for sites throughout the 
United States. Approximately 16,000 stream gaging sta
tions are currently in operation recording data to be added 
to the following flIes: 

1.	 Daily valuesfile-a compilation of current and his
torical data observations made on a daily or continu
ous basis; includes daily streamflow records. 

2.	 Peakflows file-a collection of peak discharges and 
associated gage-height data in an on-line flIe. 
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Calendar Years
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1976 Water Year Fig. 2.1. Diagram of yearly time periods. 
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Power Year 

(Columbia Basin) 
1976 Fish Year 

Flathead Catfish 

Programs have been developed to provide users with a 
method for retrieving information from WATSTORE. 
These programs interactively prompt the user with a series 
of questions pertaining to the type of data desired. After 
the questions are completed, an output file is produced in 
the form of a WATSTORE request job. This file is trans
ferred to the USGS Amdahl mainframe computer using a 

microcomputer communications software package and is 
submitted for execution on the Amdahl. See Appendix G 
for information on running WATSTORE on the USGS 
Amdahl computer. Users are responsible for obtaining 
their own communications software package. 

Figure 2.2 is a flowchart of the flow of information 
through WATSTORE. 
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Fig. 2.2. How of information through WATSTORE. 
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Acquiring Streamflow Data Using WATSTORE 

Program BatcbJProcedure 
Name Filename Rmction 

MESS RMESS	 Streamflow 
data 
acquisition 

GETREL RGETREL	 Streamflow 
data 
acquisition 

DAILY RDAILY	 Streamflow 
data 
acquisition 

DURTBL RDURTBL	 Streamflow 
data 
acquisition 

Program Description 

Generates a WATSTORE message request file to retrieve data from 
the WATSTORE data base for use with the GETREL program. 

RMESS, WATREQ 

WATREQ = Request file to obtain WATSTORE message file 
(output). 

Processes the WATSTORE message file (obtained by submitting the 
file created by the MESS program) and generates a file of tape reel 
numbers from the daily values backfile. This file is used by the 
DAILY, DURTBL, and INVENT programs when generating a 
request job from WATSTORE. 

RGETREL, WATMESS, REELNO 

WATMESS = WATSTORE message file (input). 

REELNO =	 File of tape reel numbers from the daily values back-
file (output). 

Generates a mean daily streamflow values request file to retrieve 
data from the WATSTORE data base. 

RDAIL~REELNO, WATREQ 

REELNO = File of tape reel numbers from the daily values backfile 
(input). This file was created by the GETREL program. 

WATREQ = WATSTORE request file to obtain mean daily stream-
flow values (output). 

Generates a daily streamflow values duration table request file to 
retrieve data from the WATSTORE data base. The retrieved data 
can be used as input to the DQDUR program (Chapter 6). 

RDURTBL, REELNO, WATREQ 

REELNO =	 File of tape reel numbers from the daily values backfile 
(input). This file was created by the GETREL program. 

WATREQ =	 WATSTORE request file to obtain daily streamflow 
values duration table (output). 
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Program 
Name 

BatchfProcedure 
FIlename Rmction Program Description 

INVENT RINVENT Streamflow 
data 
acquisition 

Generates a station inventory request file to inventory daily values 
data from the WATSTORE data base. 

RINVENT, REELNO, WATREQ 

REELNO = File of tape reel numbers from the daily values backfile 
(input). This file was created by the GETREL program. 

WATREQ = WATSTORE request file to obtain an inventory of 
daily values data (output). 

PEAK RPEAK Streamflow 
data 
acquisition 

Generates a peak streamflow values request file to retrieve data 
from the WATSTORE data base. 

RPEAK, WATREQ 

WATREQ = WATSTORE request file to obtain peak streamflow 
values (output). 

Direct Entry of Streamflow Data 

Program 
Name 

BatchfProcedure 
FIlename Rmction Program Description 

QIN RQIN	 Streamflow 
data 
entry 

Creates a streamflow data file in WATSTORE or USGS format from 
keyboard entry or from a free-formatted ASCII file created with an 
editor. Type INFODQ or INFOMQ for information on the format of 
the free-formatted input file for daily or montWy streamflow. 

RQIN, ZQF1L, ZQIN 

ZQF1L =	 Daily streamflow file in WATSTORE format or montWy 
streamflow file in USGS format (output). 

ZQIN =	 Free-formatted ASCII text file containing responses to pro
gram prompts. If no filename is entered, keyboard input is 
assumed (input). 
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Manipulation of Streamflow Data 

Program BatclJlProcedure 
Name Filename R.mction Program Description 

CHGFMf RCHGFMT	 Monthly 
time series 
manipulation 

DQFY RDQFY	 Streamflow 
data 
manipulation 

DQTOMQ RDQTOMQ	 Streamflow 
data 
manipulation 

PAGEBR RPAGEBR	 Streamflow 
data 
manipulation 

Changes a USGS fonnat file to a NWDC fonnat file (or vice versa). 

RCHGFMT, ZMTS, ZMTSN 

ZMTS = Monthly time series file in USGS or NWDC fonnat; can 
be multirecord file (input). 

ZMTSN = New monthly time series file in NWDC or USGS for
mat; will be multirecord ifZMTS is (output). 

Removes incomplete years from a daily streamflow me in WAT
STORE fonnat for use with the CEDUR, DQTOMQ. and RABID pro
grams. DQFY also removes excess title lines (mes from Hydrodata 
contain extra title lines). 

RDQFY, ZDQ, ZDQN 

ZDQ = Daily streamflow file in WATSTORE fonnat (input). 

ZDQN = New daily streamflow file in WATSTORE fonnat with 
complete years and 2 title lines (output). 

Reads a daily streamflow file in WATSTORE fonnat and writes a 
monthly streamflow file in NWDC fonnat. 

RDQTOMQ, ZDQ, ZMONQ 

ZDQ = Daily streamflow file in WATSTORE fonnat (input). This 
file must have been run through DQFY to remove incom
plete years and excess title lines. 

ZMONQ = Monthly streamflow file in NWDC fonnat (output). 

Prepares a WATSTORE output me (generated using the request file 
created by the DAILY. DURfBL. INVENT, or PEAK programs) for 
printing. PAGEBR inserts a printer control character where printing 
should begin on a new page. 

RPAGEBR, ZIN, ZOUT 

ZIN = WATSTORE output file (input). 

ZOUT = WATSTORE output file with page breaks (output). 
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Program 
Name 

Batcb/Procedure 
FIlename Function Program Descriptim 

SELDUR RSELDUR Streamflow 
data 
manipulation 

Takes a WATSTORE duration analysis file (created by submitting 
the request file created by DURTBL to WATSTORE) and creates a 
smaller file with the same information. which can be used as input 
to the DQDUR program (Chapter 6). 

RSELDUR, WATDUR, ZREDUR 

WATDUR - WATSTORE duration analysis file (input). 

ZREDUR = Reduced WATSTORE duration analysis file (output). 

Listing of Streamflow Data 

Program Batcb/Procedure 
Name FIlename Function Program Description 

CEDUR RCEDUR Streamflow Analyzes a daily flow file and produces six different reports, includ
data ing daily, monthly, and yearly data summaries; flow exceedence 
listing percentages by month or by a user-dermed period; and percentage 

exceedence flows for user-dermed percentages. 

RCEDUR, ZDQ, ZOUT 

ZDQ = Daily streamflow file in WATSTORE format (input). This 
file must have been run through the DQFY program to 
remove incomplete years and extra title lines. 

ZOUT = Data summaries, exceedence percentages, and percentage 
exceedence flows (output). 

ISIDQ RISIDQ Streamflow Writes a file containing header information and title lines or informa
data tion by water years in a daily streamflow file. WATSTORE files 
listing may contain several data sets with individual title lines. 

RLSTDQ, ZDQ, ZOUT 

ZDQ = Daily streamflow file in WATSTORE format (input). 

ZOUT = LSTDQ results (output). If filename is not specified and 
only headings are requested, output will go to the screen. 

Refer to Appendix A for a sample daily streamflow file in WATSTORE format (WQ) and a monthly streamflow file 
in U.S. Geological Survey (USGS) and Northwest Water Data Center (NWDC) format (ZMONQ). 
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I 

Enter the appropriate number (lor O) below the report 
number to indicate what reports you want. See Figs. 2.3
2.7 for sample output for each report. 

CEDUR PROGRAM 

CEDUR Program 

Introduction If you get one of the error messages, ERROR IN 
DAILY FLOW FILE-PLEASE CHECK YOUR 

The CEDUR program analyzes a daily flow file and DATA SET or ERROR-INCOMPLETE YEAR, 
produces six different reports, including daily, monthly, check to ensure that you ran the daily flow file through 
and yearly data summaries; flow exceedence percentages the DQFY program to remove incomplete years and 
by month or by a user-defmed period; and percentage extra title lines. 
exceedence flows for user-defmed percentages. 

Option 1 

Running CEDUR Figure 2.3 contains sample output if option 1, Monthly 
flow statistics for each year, is selected. This option prints 

RCEDUR, ZDQ, ZOUT out the maximum, minimum, average, and median flow 
for each month ofeach year. It also indicates the day of theZDQ = Daily streamflow file in WATSTORE 
maximum and minimum flows. 

format (input); (this file must have been
 
ron through the DQFY program to re

move incomplete years and extra title Option 2
 
lines).
 

Figure 2.4 contains sample output ifoption 2, Daily flow 
ZOUT =Data summaries, exceedence percent statistics for all years combined, is selected. This option 

ages, and percentage exceedence flows prints out the maximum, minimum, average, and median 
(output). flow for each day of the year and indicates the year of the 

maximum and minimum flows. This option is only useful 
ifmore than one year ofdata is in the daily streamflow file. 

Option 3 

Figure 2.5 contains sample output if option 3, Monthly 
flow statistics for all years combined, is selected. This 
option prints out the maximum, minimum, average, and 
median flow for each month and indicates the year and the 
day for the maximum and minimum flows. The maximum, 
minimum, and average flows for the entire streamflow file 
are also printed. 

DATE 90/03/28. H 12142000 4736541214244005353033SW17110010 64.00 1130.00 PROGRAM CEDUR 
TIME 09.37.45. N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS. WA. PAGE 1 

***** MONTHLY FLOW DATA ***** 

MONTH YEAR MAXIMUM DAY MINIMUM DAY AVERAGE MEDIAN COUNT 
OCT 1970 1370.00 9 116.00 4 363.84 288.00 31 
NOV 1970 3090.00 24 152.00 5 588.87 400.00 30 
DEC 1970 2550.00 6 165.00 25 480.13 282.00 31 
JAN 1970 4050.00 19 158.00 6 937.68 796.00 31 
FEB 1970 2270.00 13 308.00 28 834.11 530.00 28 
MAR 1970 1100.00 30 215.00 21 396.55 310.00 31 
APR 1970 725.00 27 288.00 19 444.27 412.00 30 
MAY 1970 1670.00 12 601.00 18 1053.77 1010.00 31 
JUN 1970 1420.00 22 556.00 29 875.37 808.00 30 
JUL 1970 1110.00 10 476.00 31 717.16 650.00 31 
AUG 1970 428.00 1 89.00 29 176.84 148.00 31 
SEP 1970 677 .00 2 80.00 23 208.37 160.00 30 

ALL MONTHS 1970 4050.00 JAN 19 80.00 SEP 23 588.40 450.00 365 

Fig. 2.3. Sample output when option 1 is chosen in the CEDUR program. 
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DATE 90/03/28. H 12142000 4736541214244005353033SW17110010 64.00 1130.00 PROGRAM CEDUR 
TIME 10.06.57. N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. PAGE 1 

DAILY FLOW DATA 

DAY MONTH MAXIMUM YEAR MINIMUM YEAR AVERAGE MEDIAN COUNT 

1 OCT 468.00 1981 51.00 1974 202.25 138.00 12 
2 OCT 1480.00 1981 62.00 1979 268.58 129.00 12 
3 OCT 578.00 1981 59.00 1979 180.58 141. 00 12 
4 OCT 376.00 1981 56.00 1979 158.58 156.00 12 
5 OCT 431.00 1970 54.00 1979 17 4.33 156.00 12 
6 OCT 1570.00 1981 53.00 1979 280.17 146.00 12 
7 OCT 1530.00 1981 51.00 1979 268.25 145.00 12 
8 OCT 1130.00 1981 50.00 1979 223.83 137.00 12 
9 OCT 1370.00 1970 50.00 1979 330.33 131. 00 12 

10 OCT 766.00 1970 49.00 1974 249.08 145.00 12 
11 OCT 547.00 1981 48.00 1979 200.58 153.00 12 
12 OCT 764.00 1973 47.00 1974 226.67 128.00 12 
13 OCT 2440.00 1973 45.00 1974 394.33 145.00 12 
14 OCT 1110.00 1973 44.00 1974 253.75 144.00 12 
15 OCT 684.00 1975 44.00 1974 230.33 131. 00 12 
16 OCT 367.00 1975 43.00 1974 179.83 123.00 12 
17 OCT 654.00 1975 41. 00 1974 189.58 117.00 12 
18 OCT 1250.00 1975 40.00 1974 230.75 112.00 12 
19 OCT 1110.00 1975 40.00 1974 290.92 138.00 12 
20 OCT 790.00 1971 44.00 1974 255.42 147.00 12 
21 OCT 507.00 1975 47.00 1974 218.67 143.00 12 
22 OCT 499.00 1975 46.00 1974 202.33 124.00 12 
23 OCT 710.00 1970 44.00 1974 230.25 148.00 12 
24 OCT 740.00 1970 42.00 1974 269.33 247.00 12 
25 OCT 802.00 1977 41. 00 1974 368.08 406.00 12 
26 OCT 2280.00 1971 40.00 1974 502.50 330.00 12 
27 OCT 767.00 1979 40.00 1974 333.83 273.00 12 
28 OCT 853.00 1979 48.00 1974 337.67 245.00 12 
29 OCT 1420.00 1975 53.00 1974 408.58 248.00 12 
30 OCT 2450.00 1975 54.00 1974 534.42 209.00 12 
31 OCT 1150.00 1975 55.00 1974 441.67 247.00 12 

Fig. 2.4. Sample output when option 2 is chosen in the CEDUR program. 

DATE 90/03/28. H 12142000 4736541214244005353033SW17110010 64.00 1130.00 PROGRAM CEDUR 
TIME 10.06.57. N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. PAGE 1 

FLOW DATA BY MONTH •• *** 

MONTH MAXIMUM YEAR DAY MINIMUM YEAR DAY AVERAGE MEDIAN COUNT 

OCT 2450.00 1975 30 40. 1974 18 279. 170. 372 
NOV 4350.00 1971 4 60. 1974 5 594. 406. 360 
DEC 7400.00 1975 2 132. 1979 1 850. 487. 372 
JAN 6650.00 1981 24 125. 1978 9 646. 325. 372 
FEB 7280.00 1981 14 O. 1972 29 609. 380. 339 
MAR 3540.00 1971 6 156. 1975 8 485. 327. 372 
APR 4220.00 1980 28 189. 1972 3 526. 452. 360 
MAY 2470.00 1971 22 252. 1979 17 729. 642. 372 
JUN 3290.00 1973 5 156. 1976 30 695. 615. 360 
JUL 3280.00 1971 13 81. 1972 31 402. 290. 372 
AUG 1200.00 1975 20 48. 1976 19 177 . 128. 372 
SEP 2070.00 1979 2 50. 1972 17 238. 148. 360 

Fig. 2.5. Sample output when option 3 is chosen in the CEDUR program. 
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Option 4 fur this sample output, 90 days was entered. 

Figure 2.6 contains sample output if option 4, Mean 
monthly flow statistics, is selected. This option prints out 
the maximum, minimum, average, and median flows for fur this sample output, 5 was entered. 
each month and indicates the year of the maximum and 
minimum mean monthly flows. 

fur this sample output, 204060 80 100 were the 5 
entries. These are the percent exceedence figures for theOption 5 
flows in the table at the end of the CEDUR output 

Figure 2.7 contains sample output ifoption5, Daily flow (Fig. 2.6). 
duration by given time period, is selected. This option 
prompts the user to enter a period from 5-100 days and to Option 6 
enter up to 17 exceedence percentages to be calculated. 

Option 6, Daily flow duration by months, is similar toThe output contains a flow duration table for all of the time 
option 5 except that the output contains flow durationperiods, a flow duration table for the period entered (the 
tables for each month instead of for a variable period. Thisyear is divided into 5-100 day segments), and an ex
option prompts the user to enter up to 17 exceedenceceedence flows table for each period. 
percentages to be calculated. The output contains a flow 

~~!·mm~Wl'i~'!'ll~p@'tQl>1r91t'f~ffilgi:ll:t(1!:!!h·1'l:IE!A.S'l' duration table for all of the time periods, a flow duration 
.•.•.. t...••.•.••.•••.••p.••..9m .•.•••.T •..•0.••.•••.....•...•...•.•..•.•....•..•...•..•..•.•..•.•..•....•....•.•.•.•.•.·..•.•..•..••..TI ~.....•·~......••.•.•.•• ~..•.}IP;·•.......·po.·...•.iJ·.1..•. f1'.· ..•...........•....•"'.•...•. I•... N•.•.•..•· .•·..·.•!m..·.......•.....•.!t.....•.~ ..•.........•.IIMJll.•....lro........••.·•....o·.A....••.•.•..y....•....•.5........•..••.••..· .••••......."••.•..•.•....••.•.••.••..•.•1".• Jit .
 

. .•...•••.•••••••••• ·.···~··.··l\NDMA'>r·No'liCONTAINTilEtroMB!':!\ .... OF.·.·DAYS table for each month, and an exceedence flows table for 
~*l@gt\l~~M;rtJ¢~1!tt9!Hi

i ...tmSlt·tiuf)rtJlimEROEDAYSWj;\"'¢I!TI~ ... 1>!':!\IQD· .. {Ii,iO"iH(·· each month. 

DATE 90/03/28. H 12142000 4736541214244005353033SW17110010 64.00 1130.00 PROGRAM CEDUR 
TIME 10.06.57. N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. PAGE 1 

YEARLY FLOW DATA ••••• 

MAXIMUM MONTH DAY YEAR MINIMUM MONTH DAY YEAR AVERAGE COUNT 

7400.00 DEC 2 1975 0.00 FEB 29 1972 518.59 4383 

••••• MEAN MONTHLY FLOW DATA 

MONTH MAXIMUM YEAR MINIMUM YEAR AVERAGE MEDIAN 

OCT 526.13 1981 50.94 1974 278.56 194.87 
NOV 969.07 1977 134.73 1979 594.19 387.73 
DEC 1556.03 1975 464.52 1978 849.62 518.32 
JAN 1105.45 1973 222.06 1978 645.91 526.13 
FEB 1294.68 1981 211.00 1972 610.61 526.13 
MAR 1250.29 1971 243.87 1975 485.35 500.16 
APR 874.47 1980 279.20 1974 526.46 500.16 
MAY 1169.74 1971 452.23 1979 729.36 526.13 
JUN 1338.43 1973 397.57 1977 694.96 527.60 
JUL 732.74 1971 141. 94 1976 401.65 524.03 
AUG 322.84 1975 63.58 1972 177.23 491.03 
SEP 452.27 1977 87.03 1978 237.85 452.75 

Fig. 2.6. Sample output when option 4 is chosen in the CEDUR program. 

http:f1'.�..�...........�....�"'.�...�
http:��~......��.�.�
http:��.���.....�...�...�.�..�.�....�..�...�..�..�.�..�.�..�....�....�.�.�.�.�.�..�.�..�..��
mailto:mm~Wl'i~'!'ll~p@'tQl>1r91t'f~ffilgi:ll:t(1!:!!h�1'l:IE!A.S'l
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DATE 90/03/30. H 12142000 4736541214244005353033SW17110010 64.00 30.00 PROGRAM CEDUR 
TIME 09.52.31. N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. PAGE 1 

FLOW DURATION TABLE FOR ALL TIME PERIODS 

FLOW 
PERCENT 
- / . FLOW 

PERCENT 

- / . FLOW 
PERCENT 

- / . FLOW 
PERCENT - / . FLOW 

PERCENT 

- / . FLOW 
PERCENT . / . 

10000.00 0.00 8000.00 0.00 7000.00 0.05 6000.00 0.11 5000.00 0.21 4500.00 0.27 
4000.00 0.43 3500.00 0.62 3000.00 0.98 2500.00 1.55 2000.00 2.58 1700.00 3.47 
1400.00 5.29 1200.00 7.44 1000.00 11. 00 800.00 16.22 700.00 20.72 600.00 26.67 

500.00 35.04 450.00 39.52 400.00 44.95 350.00 51.13 300.00 58.77 250.00 67.15 
200.00 75.47 170.00 80.54 140.00 85.63 120.00 88.84 100.00 91. 81 80.00 94.84 
70.00 96.33 60.00 97.90 50.00 99.27 45.00 99.66 40.00 99.93 35.00 99.93 
30.00 99.93 25.00 99.93 20.00 99.93 17.00 99.93 14.00 99.93 12.00 99.93 
10.00 99.93 8.00 99.93 7.00 99.93 6.00 99.93 5.00 99.93 4.50 99.93 
4.00 99.93 3.50 99.93 3.00 99.93 2.80 99.93 2.60 99.93 2.40 99.93 
2.20 99.93 2.00 99.93 1.80 99.93 

MAXIMUM FLOW THIS PERIOD: 7400.0 
MINIMUM FLOW THIS PERIOD: 0.0 
DAYS IN PERIOD: 4383 

DATE 90/03/30. H 12142000 4736541214244005353033SW17110010 64.00 30.00 PROGRAM CEDUR
 
TIME 09.52.31. N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. PAGE 1
 

FLOW DURATION TABLE FOR TIME PERIOD FROM OCT TO 29 DEC 

PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT 
FLOW . / . FLOW = / . FLOW = / • FLOW - / . FLOW = / . FLOW . / . 

7500.00 0.00 7000.00 0.09 6500.00 0.28 6000.00 0.28 5500.00 0.28 5000.00 0.37 
4500.00 0.46 4000.00 0.83 3600.00 1.11 3300.00 1. 20 3000.00 1.67 2800.00 2.41 
2600.00 2.78 2400.00 3.24 2200.00 3.98 2000.00 5.28 1800.00 6.02 1600.00 6.85 
1500.00 7.69 1400.00 8.70 1300.00 9.72 1200.00 11.02 1100.00 12.87 1000.00 14.72 
900.00 16.30 800.00 18.61 750.00 20.00 700.00 22.69 650.00 25.46 600.00 27.78 
550.00 30.65 500.00 34.91 450.00 38.80 400.00 43.52 360.00 47.22 330.00 51.76 
300.00 56.48 280.00 58.98 260.00 61.85 240.00 64.81 220.00 67.69 200.00 71.11 
180.00 75.00 160.00 78.70 150.00 80.83 140.00 83.06 130.00 85.00 120.00 87.31 
110.00 89.17 100.00 91.02 90.00 93.43 80.00 94.63 75.00 94.91 70.00 95.28 
65.00 95.93 60.00 96.39 55.00 96.85 50.00 97.78 45.00 98.89 40.00 100.00 

MAXIMUM FLOW THIS PERIOD: 7400.0 
MINIMUM FLOW THIS PERIOD: 40.0 
DAYS IN PERIOD: 1080 

A table for each period will be printed. 
At the end of the output, the following table will be printed. 

•••••••• EXCEEDENCE FLOWS TABLE BY TIME PERIOD •••••••• 

PERCENTAGES GIVEN: 

TIME PERIOD: 20.00 40.00 60.00 80.00100.00 
OCT 1 DEC 29 750. 437. 273. 154. 40. 
DEC 30 MAR 29 698. 416. 299. 225. 10. 
MAR 30 JUN 27 874. 642. 493. 369. 180. 
JUN 28 SEP 25 424. 236. 151. 95. 45. 
SEP 26 SEP 30 322. 244. 140. 77 . 50. 

Fig. 2.7. Sample output when option 5 is ch05en in the CEDUR program 



19 

CHGFMT Program 

Introduction 

The CHGFMT program changes a USGS fonnat file to 
a NWDC fonnat file or vice versa. The files can be any 
type of monthly time series fonnat that includes monthly 
streamflow files (ZMONQ). 

CHGFMTPROGRAM 

Running CHGFMT 

RCHGFMT, ZMTS, ZMTSN 

ZMTS - Monthly time series file in USGS or 
NWDC fonnat; can be a multirecord file 
(input). 

ZMTSN =	 New monthly time series file in NWDC 
or USGS fonnat; will be a multirecord 
file if ZMTS is (output). 
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DAILY Program 

Introduction 

The DAILY program generates a Mean daily streamflow 
values request file to retrieve data from the WATSTORE 
data base. 

Before running DAILY, you must have obtained the 
WATSTORE message file and processed the message file 
using the GETREL program. The MESS program gener
ates a WATSTORE message request file to retrieve the 
data from the WATSTORE data base. 

Running DAILY 

RDAILY, REELNO, WATREQ 

REELNO =	 File of tape reel numbers from the daily 
values backfile (input). This file was cre
ated by the GETREL program. 

WATREQ = WATSTORE request file to obtain mean 
daily streamflow values (output). 

Your responses to the following questions should all 
be in UPPER CASE. Set the <Caps Lock> key active. 

Do not forget to enter the quotes and comma! 

The higher the priority level, the more expensive the job 
is to run. 

~/.Y()U :',*=ll_~,£/::~~U;tt:pAIl.Y1Ja It1~~.c::onv~:r t~d:)}~\:}~~9NTHL'i
 
'J:~lueB,...... thUB::':_()l:i_~a~p.in~_12 ,,- ,vEilues' pe.r,/~~:~~~<,'y:e:8:I
 
in.t....d of 365? (YiN) ~
 

The output is the same when PUNched output is re
quested. The DQTOMQ program could be run to convert 
the daily streamflow file to a monthly streamflow file. 

00 ·you want -PRInted,or PUNched output?dPRr/PUNl ~ 

Enter PRl ifyou are only interested in reviewing the data 
and not using it as input to other programs. 

Enter PUN if you want to use the data as input to other 
programs. The data will be written in USGS format. When 
the punched format is requested, some printed information 
will be written to the top ofthe output file. Mter reviewing 
this information, delete it up to the header line (line starting 
with H). This file is then a daily streamflow file (ZDQ). 

Years are in water years-that is, October is month 1and 
September is month 12. 

Tbs reque.t fils you have creatsd i. (th.. nalOO ·epecified 
when tbe program was invoked will he displayed herel • 
Transfer this file to the AMDAHl. computer 111. Reston. Vl\ using 
a', microcomputez:::::cpmmunications:sof,t:.wa::ce::::package:;<::::;::::::: 

Ifyou receive this message, you have probably success
fully created the DAILY request job. Figure 2.8 is a sample 
Daily request job. 

Things to check: 
•	 Are all characters in upper case? 
•	 Are the correct user ID and account number entered 

on line I? 

IluSERID# JOB (ACCOUNT#.H475.10.20.3000).·USFWS.MAU·. 
II CLASS:E,MSGLEVEL=(2,0) 
I'ROUTE PRINT RMT240 
I'ROUTE PUNCH RMT240 
IlpROCLIB DD DSN=WRD.PROCLIB.DISP=SHR 
I'SETUP 561575/H
IIS1 EXEC PGM=IEBGENER 
IISYSPRINT DD SYSOUT=A 
IISYSUT2 DD SYSOUT=A.DCB=BLKSIZE=80 
IISYSIN DD DUMMY 
IISYSUT1 DD " 

I"
IIs2 EXEC PGM=IEBGENER 
IISYSPRINT DD SYSOUT=A 
IISYSUT2 DD SYSOUT=B 
IISYSIN DD DUMMY 
IISYSUTl DD • 

I"
IIS3 EXEC DVRETR,AGENCY=USGS.VOL1=561575 
IIHDR.SYSIN DD • 
M3 XX 
R00060 
F00003 
P999999 
Q999999 
D 02433500 

I" 
II 

Fig. 2.8. Sample DAILY request job. 
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•	 Are there quotes around your agency and initials and 
are they separated with a comma (line I)? 

•	 Did you specify the job priority level (CLASS=) that 
you desire on line 2? 

•	 Is there a 6-digit number before the last slash on the 
I*SETUP line? 

•	 Is there an 8-digit station number on the D line(s)? 
•	 Does the second to the last line contain the characters 

I*? 
•	 Does the last line contain the characters II? 

Ifany items are missing or incorrect, the job will not run. 
You may correct simple errors such as user ID and account 
number with an editor. If other errors are identified, it is 

DAILY PROGRAM 

recommended that DAILY be run again and the file 
recreated. 

The Mean daily streamflow values request file is now 
ready to be uploaded to the AMDAHL mainframe com
puter in Reston, Virginia, using a microcomputer commu
nications package. Refer to Appendix G for instructions 
for logging on to the AMDAHL computer, submitting jobs 
for processing, and recovering output from the WYLBUR 
Fetch Queue. 

Before printing information obtained from WATSTORE 
using a request file created by DAILY, the PAGEBR pro
gram could be run on the WATSTORE output file to insert 
a printer control character at points where printing should 
begin on a new page. 
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DQFY Program
 

Introduction 

The DQFY program removes incomplete years from a 
daily streamflow file in WATSTORE format for use with 
the CEDUR. DQTOMQ, and RABID programs; DQFY 
also removes excess title lines. Files from Hydrodata con
tain extra title lines. Therefore they need to be nul through 
the DQFY program before they can be used as input to the 
TSLIB programs. 

Daily streamflow files from WATSTORE may contain 
data from at least one gaging station for one to several 
years; data for one gaging station constitutes one set of 
data. Before running the CEDUR, DQTOMQ, and 
HABID programs, the DQFY program should be nul on 
the daily streamflow file to ensure that only complete years 
are included and that there are only two title lines in the 

file (the CEDUR. DQTOMQ, and RABID programs will 
only accept two title lines). Title lines begin with H, N, or 
Y in column 1. (Lines with the string ENT beginning in 
column 55 indicate the beginning of yearly data and are 
not title lines). 

Running DQFY 

RDQ~ ZDQ, ZDQN 

ZDQ" Daily streamflow file in WATSTORE 
format (input). 

ZDQN" New daily streamflow file in WAT
STORE format with complete years and 
two title lines (output). 
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DQTOMQ Program 

Introduction 

The DQTOMQ program reads a daily streamflow file in 
WATSTORE fonnat and writes a monthly streamflow file 
in NWDC fonnat. 

Daily streamflow files from WATSTORE may contain 
data from at least one gaging station for one to several 
years; data for one gaging station constitutes a set of data. 
Before running DQTOMQ, the DQFY program should be 
run on the daily streamflow file to ensure that only com
plete years are included, and that there are only two title 
lines in the file (the DQTOMQ program will only accept 
two title lines). Title lines begin with H, N, or Y in 
column 1. (Lines with the string ENT beginning in <:01

DQTOMQ PROGRAM 

umn 55 indicate the beginning of yearly data and are not 
title lines). 

Running DQTOMQ 

RDQTOMQ, ZDQ, ZMONQ 

ZDQ '"	 Daily streamflow file in WATSTORE 
fonnat (input). This me must have been 
run through DQFY to remove incom
plete years and excess title lines. 

ZMONQ"	 Monthly streamflow file in NWDC for
mat (output). 
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DURTBL Program 

Introduction 

The DURfBL program generates a Daily streamflow 
values duration table request file to retrieve data from the 
WATSTORE data base. The retrieved data can be used as 
input to the DQDUR program (Chapter 6). 

Before running DURfBL, you must have obtained the 
WATSTORE message file and processed the message file 
through the GETREL program. The MESS program gen
erates a WATSTORE message request file to retrieve the 
data from the WATSTORE data base. 

Running DURTBL 

RDURTBL, REELNo, WATREQ 

REELNO =	 File of tape reel numbers from the daily 
values backfile (input). This file was cre
ated by the GETREL program. 

WATREQ =WATSTORE request file to obtain daily 
streamflow values duration table (out
put). 

Your responses to the following questions should all 
be in UPPER CASE. Set the <Caps Lock> key active. 

Do not forget to enter the quotes and comma! 

The higher the PRIORITY LEVEL, the more expensive 
the job is to run. 

Ent";;"" 8 digit Sl'~:r!()N NIl!'IlJER -7 

En#~~~li.. 2i"t~~¥ilf~\\ptJ;irivIAtiONfor. th"St"te 
for:::.)~hich ~hi~{}~:~~Ii,on ,+~~::+~caJ.E!d.
 
(FO_:r:-:a----:cP4~._', ~:~,~tJ:9g-,:, "~:9:~,~.';<"'~:~):::::::-~)
 
Er:>ter "ddH~9n'!lS:rA'l':I91lNt.JMe~S (llIaJ<iInU1l\9(·4)
 
(all ,~~~',:,be::'-:in as, the" __t_~orir~
__ :_:fh~7\}~~Jnf;!):;:_::~s~xe-- file,~ :':6_t(l
Terminate' with--:-",·: Q,:::::{ZE!l:t:~_l::_::_~ 

ente:r':::'da tea of --:-lrit~:t'~st:{at::::·.t"h& ", f'611oWirig ptc;mp.ts. 
If :tne""en.tire" recotd::::i,s'- of int:eI_e~t ~--: -leavE,-':yea:r ,-"p,~,~nk~ 

Enter FIRST YEAR Jyyyy) . ~ 
Enter LAST YEAR [yyyy) -7 

Years are in water years-that is, October is month 1and 
September is month 12. 

The Iequest file you have Cleated is (the name specified 
...h"" the pIOgtam lias inVOked ...iil b.t displayed herel . 
!IaIlsf~I ....tJH·~.:_licle,' ••. t~.,. t}l(i·.~~F<p?~~FeI'"',,in ••• ~~!:t~W,· •.•. VA 
using· &CmicctocQInPU tar" :cominunicat,iP~~::::.Boft;wate-::::pac:kllge_'~ 

Ifyou receive this message, you have probably success
fully created the DURfBL request job. Figure 2.9 is a 
sample DURfBL request job. 

Things to check: 

•	 Are all characters in upper case? 
•	 Are the correct user ID and account number entered 

on line I? 
•	 Are there quotes around your agency and initials and 

are they separated with a comma (line I)? 
•	 Did you specify the job priority level (CLASS= ) that 

you desire on line 2? 
•	 Is there a 6-digit number before the last slash on the 

I*SETUP line? 
•	 Is there an 8-digit station number on the D line(s)? 
•	 Does the last line contain the characters II? 

Ifany items are missing or incorrect, the job will not run. 
You may correct simple errors such as user ill and account 
number with an editor. If other errors are identified, it is 
recommended that DURfBL be run again and the file 
recreated. 

The Daily streamflow values duration table request file 
is now ready to be uploaded to the Amdahl mainframe 

IIABCD123 JOB (123456789,A969,10,20,3000) ,'USFWS,MAU', 
II CLASS:C , MSGLEVEL: (2,0) 
I 'ROUTE PRINT RMT240 
I 'ROUTE PUNCH RMT240 
IlpROCLIB DD DSN=WRD.PROCLIB,DISP:SHR 
I'SETUP 561588/H 
IIS1 EXEC PGM:IEBGENER 
IlsYSPRINT DD SYSOUT:A 
IisYSUT2 DD SYSOUT:A,DCB:BLKSIZE=80 
IISYSIN DD DUMMY 
IISYSUT1 DD ' 
I' 
IIS2 EXEC DVRETR,AGENCY=USGS,VOL1=561588 
IIHDR.SYSIN DD ' 
M3 
XA969 MAIN0006000003 X X X 
XA969 MONA 010203040506070809101112 
R00060 
F00003 
P999999 
Q999999 
D 12142000 

I' 
IIS3 EXEC DVSTAT
 
II
 

Fig. 2.9. Sample DURfBL request job. 
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computer in Reston. Virginia, using a microcomputer 
communications package. Refer to Appendix G for in
structions for logging on to the Amdahl computer, submit
ting jobs for processing, and recovering output from the 
WYLBUR Fetch Queue. 

DURTBL PROGRAM 

Before printing infonnation obtained from WATSTORE 
using a request file created by DURfBL, the PAGEBR 
program could be ron on the WATSTORE output file to 
insert a printer control character at points where printing 
should begin on a new page. 
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GETREL Program
 

Introduction 

The GETREL program processes the WATSTORE mes
sage file (obtained by submitting the request file generated 
by the MESS program) and generates a file of tape reel 
numbers from the daily values backfile. This file is used 
by the DAll..Y, DURfBL, and INVENT programs when 
generating a request job from WATSTORE. 

GETREL reads the WATSTORE message file and ex
tracts the reel numbers, corresponding State codes and 
station numbers, then writes this information to a file in 

the format used by the DAll..Y, DURfBL, and INVENT 
programs. 

Running GETREL 

RGETREL, WATMESS, REELNO
 

WATMESS"" WATSTORE message file (input).
 

REELNO = File of tape reel numbers from the daily 
values backfile (output). 
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INVENT Program 

Introduction 

The INVENT program generates a station inventory 
request file to Inventory daily values data from the WAT
STORE data base. 

Retrieval of daily values data for processing by inven
tory is restricted to one tape when generating the job 
request file using the INVENT program. This is not a 
limitation of the WATSTORE programs on the main
frame but of the program that generates the job request 
file. The daily values retrieval program can accommo
date two input tapes during the same job, so the more 
experienced user could modify the job request files gen
erated by the programs to use two input tapes. To avoid 
errors with the input tapes, the retrievals are restricted to 
one State per job. Again. this is a limitation of the 
programs and not WATSTORE. 

There are three station selection methods available. 
Two methods involve the specification of station ID's
individual stations and a range of stations. The third 
method is a polygon retrieval where stations are retrieved 
according to the boundaries of the polygon. The polygon 
generated by INVENT contains four latitude-longitude 
vertices that are created by two vertices entered by the 
user. When using the polygon retrieval, a special agency 
identification code may be specified, ALLAG, which 
retrieves data for all stations in a given area regardless 
of the agencies operating the stations. Any agency may 
or may not have data in the WATSTORE data base for 
any given location. Presently, three States (California, 
Florida, and Texas) have daily values data stored on more 
than one tape. This forces the station selection method 
used to be either individual stations or a station range, 
because using a station ID, in addition to State code, is 
the only way of detennining the proper tape when mul
tiple tapes are involved. 

When an inventory of a station is perfonned, all daily 
values are processed; therefore, inventory of stations can 
be expensive. Care should be taken when using the 
station selection method of polygon because of the num
ber of stations that may be processed. The cost of a single 
job using this station selection method could easily ex
ceed $15.00, depending on the size and location. 

To use INVENT, you need to know the station selection 
method of the sites you are interested in, the station 
numbers or latitude-longitude vertices for station iden
tification, and the State in which the stations are located. 

INVENT PROGRAM 

Running INVENT 

RINVENT, REELNO, WATREQ 

REELNO - File of tape reel nwnbers from the daily 
values backflle (input). This file was cre
ated by the GETREL program. 

WATREQ - WATSTORE request file to inventory 
daily values data (output). 

Your responses to the following questions should all 
be in UPPER CASE. Set the <Caps Lock> key active. 

Do not forget to enter the quotes and comma! 

The higher the priority level, the more expensive the 
job is to run. 

See discussion of these methods in the INVENT '1n
troduction" section. 

Users will be prompted for station numbers after the 
State prompt (immediately following) is answered. All 
station numbers must be from the same State. Beginning 
station numbers must be less than the ending station 
numbers. 

Enter the 2 letter STANDARD ABBRrVll\TION forthe.$tate
 
in which",t~,ifl.',:statioILie,located_~
 
{For a cod,e, J,isting, enter,. Z~)., :~
 

.'.... 

The request.' 'file Y6u'hav~f>er:~at~dJ~,-:::tJlie "'hiSme:::::specIfied
 
when -the program was invo,k,ed 'Wil1:1~~t:di9Played:h~fel.:'"
 
Transfer' this ,file to thEv~~<c~ut_e_I:: in"R~:8t;O.i]f."Y~
 
using a microcomputer communications".' softwarepackage-::: 

If you receive this message, you have probably suc
cessfully created the INVENT request job. Figure 2.10 
is a sample INVENT request job. 
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IIABCD123 JOB (123456789,H475,10,20,3000) ,'USFWS,CLL', 
II CLASS=C,MSGLEVEL=2,O) 
I 'ROUTE PRINT RMT240 
I 'ROUTE PUNCH RMT240 
IIPROCLIB DD DSN=WRD.PROCLIB,DISP=SHR 
I'SETUP 115614/H 
IIs1 EXEC PGM=IEBGENER 
IISYSPRINT DD SYOUT=A 
IISYSUT2 DD SYSOUT=A,DCB=BLKSIZE-80 
IISYSIN DD DUMMY 
IISYSUT1 DD ' 

I' 
IIs2 EXEC DVRETR,AGENCY-USGS,VOL1=115614 
IIHDR.SYSIN DD' 
M3 
XH483 ASP 
S 06017012 10523000 

I' 
IIs3 EXEC DVLISTA 

I' 
II 

Fig. 2.10. Sample INVENT request job. 

Things to check: 

•	 Are all characters in upper case? 
•	 Are the correct user ill and accoWlt number entered 

on line I? 
•	 Are there quotes aroWld your agency and initials and 

are they separated with a comma (line I)? 
•	 Did you specify the job priority level (CLASS=) that 

you desire on line 2? 
•	 Check the 8-digit station number(s) on the line(s) 

following line XH483 if station selection method 1 
or 2 (individual or range) was chosen, or the 13-digit 
latitude-longitude vertices if station selection 3 (re
gional) was chosen. 

•	 Is there a 6-digit number before the last slash on the 
/*SETUP line? 

•	 Does the second to the last line contain the characters 
/*? 

•	 Does the last line contain the characters I/? 

Ifany of these items are missing or incorrect, the job will 
not fWl. You may correct simple errors, such as user ill and 
accoWlt number, with an editor. If other errors are identi
fied, it is recommended that INVENT be fWl again and the 
file recreated. 

The Inventory of stations request file is now ready to be 
uploaded to the Amdahl mainframe computer in Reston, 
Virginia, using a microcomputer communications pack
age. Refer to Appendix G for instructions for logging on 
to the Amdahl computer, submitting jobs for processing, 
and recovering output from the WYLBUR Fetch Queue. 

Before printing out information obtained from 
WATSTORE using a request file created by INVENT, the 
PAGEBR program could be fWl on the WATSTORE out
put file to insert a printer control character at points where 
printing should begin on a new page. 

Interpreting Information 
Provided by Inventory 

There are only two items that need any explanation, and 
those items are Wlder the column headings PARM CODE 
and STAT CODE. The daily values file parameter codes 
(PARM CODE) uniquely identify each parameter avail
able for a specific site. The statistic codes (STAT CODE) 
identify each set of daily or instantaneous data available 
as to frequency of measurement or statistical reduction of 
the data. 

Modifications to the parameter code list are expected to 
be quite high; therefore, WATSTORE users are recom
mended to periodically obtain a list by submitting the 
following job (substituting the appropriate user ill and 
accoWlt number in the first line): 

IIUSERID" JOB (123456789,WMSGI, 'USFWS , ARH' ,CLASS-C 
I 'ROUTE PRINT RMT240 
IlpROCLIB DD DSN=WRD,PROCLIB.DISP=SHR 

II EXEC LPARM 
IlsORTLIB DD DUMMY 

I' 
1/ 

After submitting this job, retrieve it as you would any 
other WATSTORE data or information. 

To retrieve daily values using specific parameters and 
statistic codes, you must alter the parameter (R) and sta
tistic (F) lines within a daily values request file. First, 
create a request file using the DAILY program then use an 
ASCII editor to change the R and F lines as desired. The 
formats of the lines are given below. 

Parameter (R) Line. As many as 15 parameter codes may 
be specified on the R line, beginning in the left-most field. 
This line only needs to be coded if the retrieval is to be 
restricted to a given set of parameter codes. If the R line is 
not present, daily values data for all parameters will be 
retrieved. Specifying the parameters to limit the amoWlt of 
data retrieved to what is actually needed is recommended. 

Col. 1 Enter an R 

Col. 2-6, 7-11, Enter 5-digit parameter code(s). 

12-16,17-21, Obtained by submitting above file. 

22-26,27-31, 
32-36,37-41, 
42-46,47-51, 
52-56,57-61, 
62-66,67-71, 
72-76 
Col. 77-78 Blank 

Col. 79-410 Retrieval identifier (may be left blank) 

Statistic (F) Line. As many as 15 statistic codes may be 
specified on the F line, beginning in the left-most field. 
This line need be coded only if the retrieval is to be 
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restricted to a given set of statistic codes. If the F line is 
not present, statistic codes will not be considered in select
ing daily values records for retrieval. 

Col. 1 Enter an F 

Col. 2--6,7-11, Enter 5-digit statistic code(s). 

12-16,17-21, See statistic code list. 

22-26,27-31, 
32-36,37-41, 
42-46,47-51, 
52-56,57--61, 
62--66,67-71, 
72-76 
Col. 77-78 Blank 

Col. 79-80 Retrieval identifier (may be left blank) 

Statistic Code List 

Code Statistic 

00001 Maximum' 

00002 Minimum' 

00003 Mean 

00004 AM (sample taken between 

0000-1200 hours) 

00005 

00006 

00007 

00008 

00009 
00010 

00011 

00012 

00013 

00014-00<>20 

00021 

00022 

00023 

00024 

00025--D0999 

PM (sample taken between 

1200-2400 hours) 
Sum 

Mode 

Median 
Standard deviation 

Variance 

Random instantaneous 

Equivalent mean2 

Skewness 

Reserved for future use 

TIdal high (Daily) 

TIdallow-high (Daily) 

TIdal high-low (Daily) 

TIdal low (Daily) 

Reserved for future use 

1When used incombination wilh parameter 72019 (distance below LSD). 
lhe maximum value for !his parameter will be the minimum elevation. 
and lhe minimum value for this parameter will be the maximum 
elevation. 

2 Commonly used with gage-height (parameter code 000(5) values that 
represent an equivalent mean that corresponds to the calculated mean 
discharges (parameter code 00(60). 
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LSTDQ Program 

Introduction 

The LSTDQ program writes a file containing header 
~o~tion and title lines or infonnation by water years 
m a dally streamflow file. WATSTORE files may contain 
several data sets (data from different gaging stations) with 
individual title lines. 
. When infonnation is listed by water years, the ftrst two 

lines of the file and one water year of data are listed on 
each page, as opposed to all the years being ron together 
and separated by the string ENT in column 55. 

If the input file has other than two lines above the ftrst 
ENT string, these lines will be listed on the ftrst page of 
the output. If this infonnation is not desired in the LSTDQ 
output, remove the excess lines with an editor before 
nmning LSTDQ. 

Running LSTDQ 

RLSfDQ, ZJ)Q, rour 
ZDQ" Daily streamflow file in WATSTORE 

fonnat (input). 

ZOUT .. LSTDQ results (output). If filename is 
not specifted and only headings are re
quested, output will go to the screen. 

ll'%.~~...•.•••.•.••. i.~ ••·.q;g·...ti~~ ••·.~r~f~~Yji •• ~AA$ •.•.•••••.••••·.i.<·················· 

Figure 2.11 contains sample output from the LSTDQ 
program. 

http:ll'%.~~...�.���.�.��
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Option 0 (List Headers Only! I 

DATE - 88/11/28. TIME - 16.12.00. PROGRAM - LSTDQ 

SET 1 
12142000 4736541214244005353033SW17110010 64.00 1130.00 

12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 
12142000 0006000003 ENT 

12142000 19700101 225.00 209.00 200.00 183.00 168.00 166.00 164.00 156.00 

N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 

STATION ID. - 12142000
 
DRAINAGE AREA 64.00
 
PERCENT CONTRIBUTING - 100.00
 
LATITUDE - 47 36 54
 
LONGITUDE - 121 42 44
 
STATE - 53
 
COUNTY - 33
 
SITE - SW
 
HYDROLOGIC UNIT - 17110010
 
DATUM - 1130.00
 

Option 1 (List Information by Years! I 

PROGRAM LSTDQ DATE 88/11/28 TIME 15.57.49. PAGE 2 

H 12142000 4736541214244005353033SW17110010 64.00 1130.00 
N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 

12142000 0006000003 ENT 

3 12142000 19701001 138.00 129.00 120.00 116.00 431.00 324.00 230.00 205.00 
3 12142000 197010021370.00 766.00 456.00 496.00 362.00 288.00 248.00 218.00 
3 12142000 19701003 198.00 205.00 312.00 362.00 468.00 468.00 710.00 740.00 
3 12142000 19701004 444.00 330.00 273.00 245.00 222.00 209.00 196.00 
3 12142000 19701101 187.00 183.00 172.00 158.00 152.00 183.00 172.00 270.00 
3 12142000 19701102 448.00 297.00 365.001260.00 700.00 424.00 386.001020.00 
3 12142000 19701103 620.00 715.00 720.00 665.00 456.00 348.001310.003090.00 
3 12142000 197011041140.00 665.00 508.00 400.00 340.00 312.00 
3 12142000 19701201 282.00 260.00 240.00 225.00 592.002550.002330.00 975.00 
3 12142000 19701202 606.00 588.00 700.00 476.00 393.00 348.00 351.00 350.00 
3 12142000 19701203 310.00 266.00 250.00 230.00 210.00 200.00 190.00 177.00 
3 12142000 19701204 165.00 165.00 165.00 180.00 260.00 400.00 450.00 
3 12142000 19710101 260.00 220.00 196.00 178.00 169.00 158.00 17 2.00 500.00 
3 12142000 197101021270.00 960.00 600.00 382.00 315.00 273.00 394.00 814.00 
3 12142000 197101031030.001070.004050.001380.00 796.00 675.001310.001380.00 
3 12142000 197101041020.002380.001550.00 916.00 680.001580.002390.00 
3 12142000 197102011380.00 947.00 705.00 588.00 480.00 412.00 372.00 340.00 
3 12142000 19710202 358.001970.001740.001310.002270.001770.001930.001080.00 
3 12142000 19710203 740.00 640.00 530.00 460.00 440.00 420.00 405.00 580.00 
3 12142000 19710204 460.00 380.00 340.00 308.00 
3 12142000 19710301 282.00 280.00 270.00 250.00 235.00 220.00 320.00 300.00 
3 12142000 19710302 270.00 380.00 560.00 500.00 410.00 355.00 310.00 285.00 
3 12142000 19710303 265.00 240.00 234.00 227.00 215.00 225.00 450.00 760.00 
3 12142000 19710304 500.00 450.00 410.00 380.00 920.001100.00 690.00 
3 12142000 19710401 500.00 436.00 379.00 368.00 448.00 620.00 565.00 529.00 
3 12142000 19710402 610.00 601.00 480.00 400.00 372.00 412.00 448.00 382.00 
3 12142000 19710403 330.00 306.00 288.00 324.00 327.00 300.00 300.00 309.00 
3 12142000 19710404 306.00 534.00 725.00 645.00 560.00 524.00 

Fig. 2.11. Sample output from the LSTDQ program. 
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MESS Program 

Introduction 

The MESS program generates a ''WATSTORE mes
sage" request file to retrieve data from the WATSTORE 
data base for use with the GETREL program. 

All but the most recent daily values data in the 
WATSTORE data base are stored on reels ofmagnetic tape 
at the Reston computer center. These tape reels are identi
fied and accessed by a six-digit tape reel number assigned 
more or less according to State. The tape reel numbers are 
periodically updated when additional daily values are ar
chived onto tape. 

To maintain a file of current and correct reel numbers, 
users of DAILY, DURfBL, and INVENT should peri
odically (about every 6 months) submit the file created 
by the MESS program on the Amdahl to obtain the 
WATSTORE message file. 

Running MESS 

RMESS, WATREQ 

WATREQ = Request file to obtain WATSTORE mes
sage file (output). 

Your responses to the following questions should all 
be in UPPER CASE. Set the <Caps Lock> key active. 

ENTER YOUR 7 -CHARACTER USER ID, 

ENTER YOUR 9-DIGIT »,CCOUNT NUMBER: 

Figure 2.12 is a sample WATSTORE message file re
quest job. 

Things to check: 

•	 Are all characters in upper case? 
•	 Are the correct user ill and account number entered 

on line 1? 
•	 Does the second to the last line contain the characters 

/*? 
•	 Does the last line contain the characters //? 

111234567 JOB (999999999,WMSG) ,'MESSAGE' ,CLASS=C 

II"
II" THIS JOB PRINTS LISTINGS OF BACKFILE TAPES 

II" 
I"ROUTE PRINT RMT240 
IlpROCLIB DD DSN=WRD.PROcLIB,DISP=SHR 
IIMSG EXEC MESSAGE,WRDMSG='WRD02' 

I" 

Fig. 2.12. Sample WATSTORE message file request job. 

Ifany items are missing or incorrect, the job will not run. 
You may correct simple errors such as user ID and account 
number with an editor. If other errors are identified, it is 
recomm::.nded that MESS be run again and the file 
recreated. 

The ''WATSTORE message" request me is now ready 
to be uploaded to the Amdahl mainframe computer in 
Reston, Virginia, using a microcomputer communications 
package. Refer to Appendix G for instructions for logging 
on to the Amdahl computer, submitting jobs for process
ing, and recovering output from the WYLBUR Fetch 
Queue. 

For the more advanced user, the cost of downloading the 
entire message file can be reduced by downloading the 
specific section of importance. An example of the section 
is given here so that you may identify it. If you are not 
familiar enough with using the WYLBUR system to locate 
and display this portion of the message, it is recommended 
that the entire file be downloaded to avoid confusion. 

WATSTORE DAILY VALUES BACKFILE 
FEBRUARY 22, 1990 

(6250 BPI) TAPE

TAPE 
NO 

BEGINNING 
STATE 
CODE 

ENDING 
STATE 
CODE 

STATE 
ABBREV 

561560 01 02 AL, AK 

561561 04 05 AZ, AR 

561562 06 06 (11147070) CA 

561563 06 (111475001 06(113819901 CA 

561564 06 (11382000) 06 CA 

Sample terminated here for brevity. 

**************************** ••• ********** 

DAILY VALUE BACKFILE TAPE USERS ARE RE
MINDED THAT TAPES MUST BE USED BY THE 
ORDER OF STATE CODES AND NOT NUMERICALLY. 
********************** •••• ******.******** 

Note: If there are colons at the beginning of each line, 
remove them (replace colons with blanks) so 
that the GETREL program will run correctly. 
Another way to remove the colons would be to 
see if your communications software has a 
STRIP CHARACfERS function. If it does, set 
this function in the communications parameters 
and resubmit the message request file. 

II 
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PAGEBR Program 

Introduction 

The PAGEBR program prepares a WATSTORE output 
file (generated using the request file created by DAILY, 
DURfBL, INVENI: or the PEAK program) for printing. 
PAGEBR inserts a printer control character at points where 
printing should begin on a new page. The page breaks are 
detennined by key phrases in specific positions-these are 
known as headers. In the absence of a header, a control 
character is inserted every 60 lines. 

Depending on the type of infonnation requested from 
WATSTORE, there is limited editing necessary on the 
output file generated before the data is used, either as input 
for a program such as PAGEBR or printed for reference or 
publication. Any ASCII editor may be used. The 
WATSTORE processing information precedes the data. In 

PAGEBR PROGRAM 

most cases, you will want to remove this portion of the 
output. The importance of this information is to verify the 
parameters and controls used in the retrieval, and messages 
such as invalid station nwnbers and dates. At the end of 
the retrieved file, there may be lines that should be re
moved. The lines to remove include the line containing 
COMMAND? through the end of the file. 

Running PAGEBR 

RPAGEBR, ZINt zour 

ZIN - WATSTORE output file (input). 

ZOUT .. WATSTORE output file with page 
breaks (output). 
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PEAK Program 

Introduction 

The PEAK program generates a Peak streamflow values 
request file to retrieve data from the WATSTORE data 
base. 

Running PEAK 

RPEAK, WATREQ 

WATREQ - WATSTORE request file to obtain peak 
streamflow values (output). 

Your responses to the following questions should all be 
in UPPER CASE. Set the <Caps Lock> key active. 

Do not forget to enter the quotes and comma! 

The higher the priority level, the more expensive the job 
is to run. 

Years are in water years; that is, October is month 1 and 
September is month 12. 

Ifyou receive this message, you have probably success
fully created the PEAK request job. Figure 2.13 is a sample 
PEAK request job. 

Things to check: 

•	 Are all characters in UPPER CASE? 
•	 Are the correct user ID and account number entered 

online I? 
•	 Are there quotes around your agency and initials and 

are they separated with a comma (line I)? 
•	 Did you specify the job priority level (CLASS=) that 

you desire on line 2? 
•	 Is there an 8-digit station number on the I line(s). 
•	 Does the second to the last line contain the characters 

/*? 
•	 Does the last line contain the characters //? 

If any of the above items are missing or incorrect, the 
job will not run. You may correct simple errors such as user 
ID and account number with an editor. If other errors are 
identified, it is recommended that PEAK be run again and 
the file recreated. 

The Peak streamflow values request file is now readylo 
be uploaded to the Amdahl mainframe computer in Re
ston, Virginia, using a microcomputer communications 
package. Refer to Appendix G for instructions for logging 
on to the Amdahl computer, submitting jobs for process
ing, and recovering output from the WYLBUR Fetch 
Queue. 

Before printing infonnation obtained from WATSTORE 
using a request file created by PEAK, the PAGEBR pro
gram could be run on the WATSTORE output file to insert 
a printer control character at points where printing should 
begin on a new page. 

IIABC0123 JOB (123456789,H475,10,20.3000) ,'USFWS,CLL' , 
II CLASS=C.MSGLEVEL=2.0) 
I· ROUTE PRINT RMT240 
I· ROUTE PUNCH RMT240 
IlpROCLIB DO OSN=WRO.PROCLIB,OISP=SHR 
IIS1 EXEC PGM=IEBGENER 
IISYSPRINT DO SYOUT=A 
IisYSUT2 DO SYSOUT=A,OCB=BLKSIZE=80 
IlsYSIN DO DUMMY 
IisYSUT1 DO • 
I· 
IIS2 EXEC PEAKRET.AGENCY=USGS 
IIHOR.SYSIN DO· 
M 197010 198009 
XJ407 $JOB 
I 06710000K 
II EXEC PKWRCA 
I·
 
II
 

Fig. 2.13. Sample PEAK request job. 
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QINProgram 

Introduction 

The QIN program creates a daily streamflow file in 
WATSTORE fonnat ora monthly streamflow file in USGS 
fonnat. Infonnation can be entered interactively from the 
keyboard or be read from a free-fonnatted ASCn file 
created with an editor. It is recommended that the data be 
enteredinto afree-fonnatted ASCn file instead ofentering 
it interactively from the keyboard, as the entry of a year of 
daily flow values is tedious and error prone and no editing 
is allowed during data entry. 

If the data is entered into a free-formatted ASCII file, it 
must contain the responses to each of the prompts when 
the data is entered interactively from the keyboard. Each 
response should be separated by a space or a carriage 
return. Type INFODQ or INFOMQ for infonnation on the 
format of the free-fonnatted input file for daily or monthly 
streamflows. Figure 2.14 contains a sample daily flow 
free-formatted ASCn text file used as input to QIN. 

RunningQIN 

RQIN, ZQFlL, ZQIN 

ZQF1L" Daily streamflow file in WATSTORE 
fonnat or monthly streamflow data in 
USGS format (output). 

ZQIN"	 Free-formatted ASCII text file contain
ing responses to program prompts. If no 
filename is entered, keyboard input is 
assumed (input). 

ENTER FORMAT QF FILE BEING CREATED: 

i ~~•. ~~~~~~~~~~~~L~T~AM~I[it:) , 

OO~R:	 0 TO ENTER 01.T1. BY KEYBOARD. 
1 TO USE DATA FROM FREE-FORMATTED FILE. 

If data is being read from a free-formatted file, the 
filename must have been entered when RQIN was run. and 
the file must contain responses for each of the following 
prompts. Type INFODQ or INFOMQ for information on 
the format of the free-formatted daily or monthly input 
streamflow files. Years of data may be separated by a 
carriage return. if desired, for easier file readability. 

012142000 
47 
36 
54 
121 
42 
44 
53 
33 
sw 
17110010 
64 
100 
1130 
N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 
1 
1929 
10 
40 39 39 115 260 136 105 86 
124 120 94 84 79 73 68 67 
236 177 253 198 150 121 104 91 
82 83 164 158 124 110 99 
91 106 92 84 87 138 111 100 
116 149 131 117 109 101 98 130 
389 223 155 130 115 105 97 91 
144 162 148 134 121 115 
108 98 91 85 104 161 144 163 
285 469 380 248 415 2490 1080 820 
571 410 395 371 321 555 1170 680 
885 627 634 457 380 677 576 
1120 740 654 571 473 365 288 250 
213 196 130 130 130 130 130 130 
130 130 130 110 110 110 110 110 
110 110 110 110 119 117 259 
2640 1200 700 1720 2290 940 1360 1170 
660 897 885 571 457 555 1100 1400 
1200 1330 1730 1260 802 605 489 395 
333 285 250 225 
217 206 194 185 187 178 178 189 
194 185 202 253 208 185 169 158 
156 156 176 187 862 845 457 1520 
1590 1030 820 930 908 640 554 
505 457 426 457 505 505 1110 1120 
622 457 410 457 505 571 660 473 
395 380 410 505 700 720 554 522 
473 489 554 522 395 318 
327 505 489 359 296 336 296 255 
236 234 272 315 441 489 426 489 
380 327 386 1030 980 1030 740 660 
554 441 441 489 457 457 538 
660 840 605 489 473 565 588 489 
457 457 457 473 426 327 362 362 
257 234 267 288 296 250 223 213 
204 223 377 489 327 267 
248 221 187 171 172 166 150 143 
137 136 126 121 117 113 106 100 
98 93 90 87 86 83 80 77 
74 70 66 64 62 61 59 
58 56 55 54 53 53 52 51 
49 49 47 47 45 44 44 44 
45 44 43 41 41 41 40 39 
39 38 37 37 36 36 37 
37 36 35 34 34 40 41 42 
56 51 48 51 76 276 142 96 
83 74 68 64 60 57 55 52 

Fig. 2.14. Sample free-fonnatted ASCII file used as input to 
QIN. 
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If "1" is entered to create daily streamflow data in 
WATSTORE format: 

Note: The prompts Enter gaging station ill through 
Datum contain data used in the WATSTORE 
system data files. The TSLffi programs do not 
use these data, except for LSTDQ, which 
merely displays the values. Ifyou do not care to 
use the values in the first line of the data set, or 
do not know the proper values, you may substi
tute dummy values. After the output file has 
been created, you may edit the first line of the 
data set to be another title line, with the title 
information starting in column 17. The daily 
streamflow file would then have two title lines. 

Enter the gaging station ill where the observations for 
the data set were made. Each line of the daily streamflow 
file will have the identifier entered on it. The program 
prints out 15 dashes so you will not exceed the IS-charac
ter limit. You may include leading blanks, if you wish. 

There is a certain amount of range checking here so that 
most absurd numbers cannot be entered by mistake. 

STATE CODE: ···(NUMllEI1c.,BETWEENO Q . AND 99 t'\i.::'· 

Enter the State code for the State in which the data was 
measured. State (and county) codes are found in Federal 
Information Processing Standards Publication (FIPS 
PUB) 6-3, 1979. FIPS PUB 6-3 is entitled Counties and 
County Equivalents o/the States o/the United States and 
the District 0/ Columbia. This publication implements 
American National Standard X3.31-1973 (ANSI X3.31
1973). Copies of this publication are for sale by the Na
tional Technical Information Service, U.S. Department of 
Commerce, Springfield, Virginia 22161. When ordering, 
refer to Federal Information Processing Standards Publi
cation 6-3 (NBS-FIPS-PUB-6-3). If you want to enter a 
dummy value, enter 00. 

COUNTY CODE: ...(NUMBEI1c BETWEEN 0 !\NO 999) 

Enter the county code, as listed in NBS-FIPS-PUB-6-3. 
For example, King County, Washington, has the code 033. 
You may enter just the 33, the program will fill in the 
leading zero. If you want to enter a dummy value, enter 
000. The county code will appear on the first line of the 
data set. 

Enter the site code. If you have no site code, enter a 
dummy value of 2 alphanumeric characters. 

Enter the hydrologic unit identifier. This must be an 
integer number from 0 to 99999999. Any integer in this 
range will suffice for a dummy value. 

Enter the drainage area of this hydrologic unit. The value 
should be from 1 to 9999999. It may contain decimal 
values, if the area is 5: 9999.99. 

Enter the area of the hydrologic unit above the gaging 
station (that area directly contributing to the discharge at 
this site). The value may be from 0 to 9999999. 

Enter the datum value as specified by the WATSTORE 
documentation. The data we will be entering are discharge 
(cfs), daily mean. The DATUM value can be 0 to 
99999999. A good dummy value is O. 

Enter a descriptive name for the data or the site from 
which the data were taken. 

Note: From this point on, no dummy values should be 
entered. 

ENTEI1c Q FORBREAXS INYEIIRS. 1 FOR NO BREAKS:\':, 

If the years of data are all sequential, enter 1. If there is 
1 year (or more) of data missing from the data to be 
entered, enter O. For example, if the data are for 1983, 
1984,1985,1986,1987, and 1988 you would enter 1. Ifat 
least 1985's data were missing, you would enter O. 

ENTER YEAR:: 

Ifyou entered "I"above, this prompt appears for the first 
year. Enter the first year for which you will enter data. If 
there are breaks in years, you will see this prompt for each 
year of data you enter. 

ENTER STARTING HOlITH (1--12)' 

You do not have to enter data beginning with January. 
You may wish to enter the data for a water year (beginning 
in October). The program will change years when the data 
for the next January is encountered in the input data. 



Enter the daily mean discharge in cubic feet per second 
for the number of values prompted for, separated by one 
or more spaces, a carriage return. or a comma. To repeat a 
value, enter repeat factor*value. For example, 3*55 = 

entering 55 three times. 
The program expects 365 values, except for leap years 

when 366 values are to be entered. (In the year 2000, 367 
values will need to be entered, as this is a double leap year, 
with 30 days in February.) 

Note: Ifyou are entering the data into a free-fonnatted 
file, do not enter a value for this prompt. 

If you choose to enter more data you will be prompted 
as follows, depending on whether there are breaks in years 
of data or if the data is in sequential years. 

If "0" was entered to indicate that there were breaks in 
years, the program will return to the prompt Enter year and 
continue from there. 

If "1" was entered to indicate that there were no breaks 
in years, then you will be prompted to enter the data for 
the next year. 

If"2" was entered to create monthly streamflow data 
in USGS format: 

The fIrst two lines in the monthly streamflow data fIle 
may contain up to 80 characters per line to record infor
mation such as the name of the river, section of the river 
involved, and any other infonnation describing the data. 

ENTEl\STATION .. IDENTIFICA1'ION(Q CHARSMl'.X). 
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Enter a gaging station ill to be written to the output fIle, 
8 characters or less. 

ENTER. 0 FOR BREAl<S:m YEARS. 1 FORNOBREA!ts; 

If the years of data are all sequential, enter 1. If there is 
1 year (or more) of data missing from the data to be 
entered, enter O. 

If "0" is entered for "break in years": 

ENTER ·YEAR 

Enter year for data being entered. 

If "I" is entered for "no breaks": 

ENTER.· FIRS1'YEAR 

Enter the fIrst year for which you have data. The program 
will continue the sequence of years. 

. ·ENTER )4QNTIfLY DATA 

Enter the 12 data values for the year. These values may 
be entered one per line (a number followed by pressing 
either the return or enter key) or may be entered several 
per line, separated by a comma and (or) one or more 
spaces. 

ENTER 0 TO STOP OR I TO ADD DATA FOR MORE YEI\RS. 

Note: If you are entering data into a free-fonnatted 
fIle, do not enter a value for this prompt. 

If you choose to enter more data, you will be prompted 
as follows depending on whether there are breaks in years 
of data or if the data is in sequential years. 

If "0" was entered to indicate that there were breaks in 
years, the program will return to the prompt enter year and 
continue from there. 

If "1" was entered to indicate that there were no breaks 
in years, then you will be prompted to enter the data for 
the next year. 
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SELDUR Program 

Introduction 

The SELDUR program takes a WATSTORE duration 
analysis me (created by submitting the request me created 
by DURfBL to WATSTORE) and creates a smaller file 
with the same infonnation that can be used as input to the 
DQDUR program. 

The DQDUR program will accept the large WAT
STORE duration analysis file as input or the reduced me 
created by SELDUR. If the large WATSTORE me is used 
as input, DQDUR will automatically run SELDUR and 
create the reduced me as output. 

Running SELDUR 

RSELDUR, WATDUR, ZREDUR 

WATDUR - WATSTORE duration analysis file (in
put). 

ZREDUR - Reduced WATSTORE duration analysis 
me (output). 

The reduction process takes a while to complete. A mes
sage will appear when the reduction is completed. 
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Chapter 3. 
Entry, Manipulation, Listing, and Display of the Habitat 
Area-versus-Streamflow Function 

Introduction 

Users of TSLm are responsible for obtaining a credible 
physical habitat area-versus-streamflow function for each 
life stage and species to be analyzed. This function may be 
output from the habitat simulation programs contained in 
the Physical Habitat Simulation System (PHABSIM) or 
can be entered directly by the user using the CRHAQF 
program. 

The end result of PHABSIM is a habitat area-versus
streamflow function (ZHAQF file) for any number of 
species and life stages. Programs in PHABSIM can be used 
to merge various ZHAQF files with the goal ofdeveloping 
a habitat area-versus-streamflow function applicable to a 
reach of river. 

Please note that the use of PHABSIM is not the only way 
of developing a credible habitat area-versus-streamflow 
function; any other system or logic may be used. In all 
cases, a credible habitat area-versus-streamflow function 
is required. 

The programs presented in Chapter 3 are intended to 
help the user display the habitat area-versus-streamflow 
function in various ways and to manipulate the function 
with a goal ofbetter understanding the nature of the system 
being analyzed. (Note: The SUMHQF, HBOUTA, and 
LPTHQF programs included in Chapter 3 are also in 
PHABSIM.) 

After the desired habitat area-versus-streamflow func
tion is obtained, analysts often need to look at the data or 
present the data in a form that can be useful for report 
writing. The HABOUT and HBOUTA programs are avail
able to write data in various ways without doing much 

analysis in the process. The LPTHQFprogram can be used 
to plot the habitat area-versus-streamflow function using 
character or screen graphics. 

The habitat area-versus-streamflow function may be for 
individual cross sections or other subsets of the segment 
for which a single function for each life stage is desired. 
The COMHQF program is available to combine ZHAQF 
files from more than one site to better represent a stream 
segment. 

Sometimes it is desirable to change the way the various 
life stages and species are organized in a file (or files). For 
example, if the analyst is just interested in reviewing data 
for one life stage of one or more species, the MRGHQF 
program could be used to merge several files to create a 
single file containing the desired information. 

In reviewing the habitat area-versus-streamflow func
tion, the relative value ofthe habitat for different life stages 
or species can sometimes cause confusion. In this instance, 
the NRMHQF program can be used to express the habitat 
as percent of the peak habitat for the life stage. 

For many studies it is useful to transfer a known habitat 
area-versus-streamflow function within a watershed. The 
NRMHQF program can be used to normalize the function 
to facilitate the transfer. 

In those situations where the mean montWy flow or some 
other montWy statistic is known, it is desirable to work 
with this data without all the other programs in TSLm. The 
HAQINT and HABOUT programs allow the user to select 
this option. For example, if the mean montWy flow is 
known, it may be useful to determine and display the 
habitat associated with this mean montWy flow. 
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Direct Entry of the Habitat Area-versus-Streamflow Data 

Program Batch/Procedure 
Name FIlename function 

CRHAQF RCRHAQF ZHAQF 

fIle entry 

Program Description 

Creates a habitat area-versus-streamflow fIle in the same fonnat as cre

ated by the habitat simulation programs in PHABSIM. The program 

prompts for flows and weighted usable areas (WUA). An wilimited 

number of species, each with 1-5 life stages, can be included. 

RCRHAQF,ZHAQF 

ZHAQF = Habitat-versus-flow fIle (output). 

Manipulation of the Habitat Area-versus-Streamflow Data 

Program Batch/Procedure 
Name FIlename Rmction 

COMHQF RCOMHQF	 ZHAQF 
file 
manipulation 

HAQINT RHAQINT	 ZHAQF 
file 
manipulation 

Program Description 

Sums or combines habitat area data from two habitat area-versus

streamflow meso Weighting factors are supplied by the user when files 

are combined. The weight for the ftrst file must be less than or equal to 
"1."The weight for the second file is assumed to be "1" minus the ftrst 
file weight. Any number of ZHAQF fIles may be combined by adjust

ing the weight factors and rwming COMHQF on two ZHAQF files at 

a time. 

RCOMHQF, ZHAQFN, ZHAQF, ZHAQF2, ZOUT 

ZHAQFN = Summed or combined habitat-versus-flow file (output). 

ZHAQF = Habitat-versus-flow fIle (input). 

ZHAQF2 = Habitat-versus-flow fIle (input). 

ZOUT = Summed or combined habitat area in tables for each life 

stage (output). 

Uses a given habitat area-versus-streamflow me to estimate habitat for 

different flows by interpolation. 

RHAQINT, ZHAQFN, ZHAQF 

ZHAQFN = Habitat-versus-flow me for requested flows (output). 

ZHAQF = Habitat-versus-flow fIle (input). 
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Program Batcb/Procedure 
Name Filename Rmction 

MRGHQF RMRGHQF ZHAQF 
file 
manipulation 

MULHQF RMULHQF ZHAQF 
file 
manipulation 

NRMHQF RNRMHQF ZHAQF 
file 
manipulation 

SUMHQF RSUMHQF ZHAQF 
file 
manipulation 

HABITAT AREA-VERSUS-STREAMFLOW DATA 

Program Description 

Extrncts up to five life stages from one or two habitat area-versus
streamflow files and creates a new habitat area-versus-streamflow file. 

RMRGHQF, ZHAQFN, ZHAQF, ZHAQF2 

ZHAQFN = Habitat-versus-flow fIle with selected life stages (output). 

ZHAQF = Habitat-versus-flow file (input). 

ZHAQF2 = Habitat-versus-flow file (input). 

Weights individual life stages, or multiplies or divides habitat values in 
a habitat area-versus-streamflow fIle by a constant. 

RMULHQF,ZHAQFN,ZHAQF 

ZHAQFN = Habitat-versus-flow file with adjusted habitat values 
(output). 

ZHAQF = Habitat-versus-flow me (input). 

Nonnalizes habitat values in a habitat area-versus-streamflow me with 
respect to a given discharge and the corresponding area. If the given 
discharge is not on the file, it will be added and the habitat values will 
be calculated by interpolation for the discharge. If the first record in 
the input me is not area, the user will be prompted to enter the area. 

RNRMHQF, ZHAQFN, ZHAQF 

ZHAQFN = Nonnalized habitat-versus-flow me (output). 

ZHAQF = Habitat-versus-flow me (input). 

Sums conditional cover colwnns in a ZHAQF me into one habitat
versus-flow figure for each life stage. RlUl when conditional cover 
curves were used as input to the habitat simulation programs. Allows 
up to five life stages to be grouped in each record. 

RSUMHQF,ZHAQF,ZHAQFN 

ZHAQF = Habitat-versus-flow file (input). 

ZHAQFN = Modified ZHAQF me with colwnns summed (output). 
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Listing of the Babitat Area-versus-Streamflow Data 

Program Batcb/Procedure 
Name Filename Rmction 

HABOUT RHABOUT ZHAQF 
file 
listing 

HBOUTA RHBOUTA	 ZHAQF 
me 
listing 

Program Descriptioo 

Arranges a habitat area-versus-streamflow file by month and deter
mines the total area per 1,000 feet of stream water for each flow, with 
an option to compute a yearly average for each flow. HABOUT also 
computes the adult equivalent habitat for each species. 

RHABOUf, ZHAQFM, ZOUT, ZHAQFN 

ZHAQFM"	 Habitat-versus-flow me for 12 months (input). Same 
format as ZHAQF me except only 12 values are en
tered. 1 per month. If more than 12 values are in the 
input file, only the first 12 are read. 

ZOUT - HABOUT results (output). 

ZHAQFN - Habitat-versus-flow me with adult equivalent habitat 
values (output). 

Writes the data from a habitat area-versus-streamflow me into a for
mat that may be useful for report purposes. 

RHBOUTA, ZHAQF, ZOUf 

ZHAQF = Habitat-versus-flow me (input). 

ZOUT - HBOUTA results (output). 

Display of the Babitat Area-versus-Streamflow Data 

Program 
Name 

LPTHQF 

BatchJProcedure 
F1lename 

RLPTHQF 

Rmction 

ZHAQF 
ftle 
display 

Plots the 

stages. 

RLPTHQ

Program Description 

habitat-versus-flow fimctions: one species per page; 1-5 life 

F, ZHAQF, ZOUT 

ZHAQF = Habitat-versus-flow me (input). 

ZOUT = LPTHQF results (output). 
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COMHQF Program 

Introduction 

The COMHQF program smns or combines habitat area 
data from two habitat-versus-streamflow files. Figure 3.1 
is an example of how the COMHQF program is used. 

The sum option in COMHQF could be used when a 
cross section has an island in it. In this case, both sides 
of the island would be simulated separately, which would 
result in two ZHAQF files for the cross section. These 
two ZHAQF files could be combined, which would result 
in one habitat area-versus-streamflow file for the cross 
section. 

The combine option in COMHQF could also be used 
when the analyst developed a habitat area-versus
streamflow function for each individual cross section (or 
a subset of the total). In most situations it is better to create 
a single habitat area-versus-streamflow function for a seg
ment. The COMHQF program could be used to combine 
the individual cross-sectional (or reach) data based on 
weighting factors supplied by the user. The weight for the 
first file must be less than or equal to "1." The weight for 
the second file is assumed to be "1" minus the first file 
weight. Any number ofZHAQF files may be combined by 
adjusting the weight factors and running COMHQF with 
each set of two files. 

Running COMHQF 

RCOMHQF, ZHAQFN, ZHAQF, ZHAQF2, ZOUT 

ZHAQFN ., Summed or combined habitat-versus
flow file (output). 

ZHAQF .. Habitat-versus-flow file (input). 

ZHAQF2 .. Habitat-versus-flow file (input). 

ZOUT - Summed or combined habitat area in 
tables for each individual life stage (out
put). 

The two title lines from the two input files are displayed. 

ENTER TWO LINE TITLI')i· 

These two title lines will be in the summed or combined 
output file. 

If the life stage lines are not the same on both ZHAQF 
files specified as input, the following message will 
appear (but the program will not terminate): 

''Warning-Life stage titles do not match. Will use 
life stage title from first HAQF file" 
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Input files need to be in the same fonnat and contain the fur example, Sl.IppOOe there are three Cl'(Ei sections with 
same type of infonnation to be logically combined-that individualCl'lE>-sectional weightsofWI,W2, andW3 thatswn 
is, combining different habitat simulation figures for dif to 1.0. The equation for the segment as a whole (HAS) is 
ferent discharges, species, and life stages of fish would be HAS - WIHAI + W2HA2 - W3HA3, 
illogical. 

which can be arranged to 

WIHAI W2HA2 ]
HAS= [ WI +W2 + WI +W2 WI +W2 +W3HA3· 

If ''0'' is entered to sum HAQF files, the following Therefore, for the flrst time through COMHQF, use
logic is used: weights HAl and HA2 where

Q2 = Q2L + Q2R 

HA2 - HA2L + HA2R HAl = HAl WI = WI 
WI +W2 

For example, the first step in the process of combining 
the ZHAQF files in Fig. 3.1 would be to sum the two parts 
for reach 2 (ZHAQF2)-in this example, the habitat areas 
and streamflow sum. and the end product is HA12. 
If "1" is entered to combine with weights: 

First ZHAOF file used as input to COMHOF: 
The weight for the first file must be ~l. The weight for 

SNOQUALMIE RIVERthe second file is assumed to be 1 minus the flrst file 
NEAR SNOQUALMIE FALLS, WA 

weight. RAINBOW TROUT 
DISCHARGE FRY J1NENILE ADULTThe next step in the process of combining ZHAQF files 

10.00 20570.00 8220.00 5780.00 
in Fig. 3.1 would be to combine the three individual 100.00 15400.00 4770.00 3200.00 

150.00 18880.00 7230.00 4890.00ZHAQF files with weights to result in a habitat-versus
200.00 19790.00 9360.00 6410.00 

flow function for the segment: 250.00 19780.00 11470.00 8020.00 
300.00 19110.00 13140.00 9410.00 
350.00 18050.00 14110.00 10400.00Q = QI = Q2 = Q3 
400.00 16290.00 15850.00 12600.00 
500.00 14470.00 16360.00 13660.00HAS = WlHAI + W2HA2 = W3HA3 600.00 11030.00 14610.00 13380.00 
800.00 9090.00 12310.00 11740.00

The equation used when combining two files with 1000.00 7410.00 9270.00 8880.00 
1500.00 6940.00 8490.00 7620.00weights is 
2000.00 7210.00 8630.00 7810.00 
4000.00 6660.00 9480.00 8510.00HAS = (HAl x WI) + (HA2 x W2) 
6000.00 5740.00 9890.00 9670.00 

W2 = 1.0-Wl 
Second ZHAQF file used as input to COMHQF: 

WI ~ 1.0 
SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS, WA. 
SAMPLE ZHAQF FILE TO USE WITH THE COMHQF PROGRAM.Ql = Q2 
RAINBOW TROUT 

DISCHARGE FRY J1NENILE ADULTwhere 10.00 2050.00 822.00 578.00 
HAl = habitat area from the flrst HAQF file, 100.00 1540.00 477.00 320.00 

150.00 1888.00 723.00 489.00 
200.00 1979.00 936.00 641.00HA2 = habitat area from the second HAQF file, 
250.00 1978.00 1147.00 802.00

(this file could be the result ofcombining 300.00 1911.00 1314.00 941.00 
350.00 1805.00 1411.00 1040.00two previous files), 
400.00 1629.00 1585.00 1260.00 
500.00 1447.00 1636.00 1366.00HAS = combined habitat area, 
600.00 1103.00 1461.00 1338.00 
800.00 909.00 1231. 00 1174.00

WI = weight on flrst HAQF file, 1000.00 741. 00 927.00 888.00 
1500.00 694.00 849.00 762.00 

W2 = weight on second HAQF file, 2000.00 721.00 863.00 781. 00 
4000.00 666.00 948.00 851.00 
6000.00 574.00 989.00 967.00Ql = streamflow from flrst HAQF file, and 

** ••••••••••••• 

Q2 = streamflow from second HAQF file. 
Fig. 3.2. Sample input files to COMHQF. 
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For the second and last times through COMHQF, use and the end product is HAS. 
weights HAl and HA2, now dermed as Figure 3.2 contains two sample input files for the 

HAl = HA12 WI = WI + W2 COMHQF program. Figure 3.3 is sample output using the 
sum option. Figure 3.4 is sample output using the combine 

HA2=HA3 W2=W3 
option. 

NEW ZHAQF FILE FOR SNOQUALMIE RIVER WHICH RESULTED BY SUMMING 
THE TWO ZHAQF FILES IN FIGURE 3.2 USING THE SUM OPTION IN COMHQF 
RAINBOW TROUT 

DISCHARGE FRY J1NENILE ADULT 

* 1 20.00 22620.00 9042.00 6358.00 

* 2 200.00 16940.00 5247.00 3520.00 

* 3 300.00 20768.00 7953.00 5379.00 

* 4 400.00 21769.00 10296.00 7051.00 
* 5 500.00 21758.00 12617.00 8822.00 

* 6 600.00 21021. 00 14454.00 10351.00 

* 7 700.00 19855.00 15521.00 11440.00 

* 8 800.00 17919.00 17435.00 13860.00 
* 9 1000.00 15917.00 17996.00 15026.00 
*10 1200.00 12133.00 16071. 00 14718.00 
*11 1600.00 9999.00 13541.00 12914.00 
*12 2000.00 8151.00 10197.00 9768.00 
*13 3000.00 7634.00 9339.00 8382.00 
*14 4000.00 7931.00 9493.00 8591. 00 
*15 8000.00 7326.00 10428.00 9361. 00 
*16 12000.00 6314.00 10879.00 10637.00 ................
 

Fig. 3.3. Sample output using the sum option in COMHQF. 

NEW ZHAQF FILE FOR SNOQUALMIE RIVER WHICH RESULTED BY COMBINING 
THE TWO ZHAQF FILES IN FIGURE 3.2 WITH A WEIGHT OF .40 FOR THE FIRST FILE 
RAINBOW TROUT 

DISCHARGE FRY JUVENILE ADULT 
* 1 10.00 9458.00 3781.20 2658.80 
* 2 100.00 7084.00 2194.20 1472.00 
* 3 150.00 8684.80 3325.80 2249.40 
* 4 200.00 9103.40 4305.60 2948.60 
* 5 250.00 9098.80 5276.20 3689.20 
* 6 300.00 8790.60 6044.40 4328.60 
* 7 350.00 8303.00 6490.60 4784.00 
* 8 400.00 7493.40 7291. 00 5796.00 
* 9 500.00 6656.20 7525.60 6283.60 
*10 600.00 5073.80 6720.60 6154.80 
*11 800.00 4181.40 5662.60 5400.40 
*12 1000.00 3408.60 4264.20 4084.80 
*13 1500.00 3192.40 3905.40 3505.20 
*14 2000.00 3316.60 3969.80 3592.60 
*15 4000.00 3063.60 4360.80 3914.60 
*16 6000.00 2640.40 4549.40 4448.20 
••••• *** ••••••• 

Fig. 3A. Sample output using the combine option in COMHQF. A weight of 0.40 was 
used for the fIrst fIle. 
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CRHAQF Program 

Introduction 

The CRHAQF program creates a habitat area-versus
streamflow (ZHAQF) file in the same fonnat as created 
by the habitat simulation programs in PHABSIM. An 
unlimited number of species, each with 1-5 life stages, 
can be entered. 

The CRHAQF program is useful when the habitat 
area-versus-streamflow function was developed using 
techniques or programs not in PHABSIM. 

Running CRHAQF 

RCRHAQF,ZHAQF 

ZHAQF - Habitat area-versus-streamflow file 
(output). 

ENTER TITU (a LIlIES) •.•.•.• 

These 2 lines may contain up to 80 characters per line 
to record infonnation such as the name of the river, 
section of the river involved, and any other infonnation 
describing the data. 

Enter each flow in ascending order, followed by a 
space, comma, or carriage return. 

ENTER SPECIESNl\ME i41l CHAR MAlO: 

The first record in the ZHAQF files created by the 
PHABSIM programs contains total area information; the 
TSLIB programs do not require this information. If it is 
being entered, enter "Total area" here in place of the 
species name. 

Enter the number of life stages for this species. The 
weighted usable areas (WUA) will be entered for each life 
stage and for each flow. 

If Total area information is being entered as the frrst 
record, enter 1 at this prompt and enter "Area" as the 
life stage name in the next prompt. 

This prompt appears for the number of life stages speci
fied for the species. 

Enter a weighted usable area (WUA) for each of the 
flows specified. 

Figure 3.5 is a sample ZHAQF file. 

SNOQUALMIE RIVER 
NEAR SNOQUALMIE FALLS, WA 
RAINBOW TROUT 

DISCHARGE 
10.00 

100.00 
150.00 
200.00 
250.00 
300.00 
350.00 
400.00 
500.00 
600.00 
800.00 

1000.00 
1500.00 
2000.00 
4000.00 
6000.00 

FRY 
20570.00 
15400.00 
18880.00 
19790.00 
19780.00 
19110.00 
18050.00 
16290.00 
14470.00 
11030.00 

9090.00 
7410.00 
6940.00 
7210.00 
6660.00 
5740.00 

J1NENILE 
8220.00 
4770.00 
7230.00 
9360.00 

11470.00 
13140.00 
14110.00 
15850.00 
16360.00 
14610.00 
12310.00 

9270.00 
8490.00 
8630.00 
9480.00 
9890.00 

ADULT 
5780.00 
3200.00 
4890.00 
6410.00 
8020.00 
9410.00 

10400.00 
12600.00 
13660.00 
13380.00 
11740.00 

8880.00 
7620.00 
7810.00 
8510.00 
9670.00 ...............
 

Fig. 3.5. Sample habitat area-versus-streamflow (ZHAQF) file. 
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HABOUT Program 

Introduction 

The HABOUT program arranges a habitat area-versus
streamflow me by month and detennines the total available 
area per 1,000 feet of stream water for each flow, with an 
option to compute a yearly average for eachflow. HABOUT 
also computes the adult equivalent habitat for each species. 

The HABOUT program is a canyover from the early days 
of habitat analysis using PHABSIM. The fll'St implementa
tion of a time series analysis was to develop a habitat 
area-versus-streamflow function with 12 values of dis
charge-I for each month. A common case was when the 
12 values were the average discharge for each month. The 
program is still useful when the median discharge is an 
adequate representation for time series analysis. 

Running HABOUT 

RHABOUf, ZHAQFM, ZOUf, ZHAQFN 

ZHAQFM - Habitat-versus-flow file for 12 months 
(input). Same format as ZHAQF file ex
cept only 12 values are entered, 1 per 
month. If more than 12 values are in the 
input file, only the first 12 are read. 

ZOUf'" HABOUT results (output). 

ZHAQFN - Habitat-versus-flow file with adult 
equivalent habitat values (output). 

ENTER' 0 TO PRINT OUT EQUIVALENT AREA ONLY• 

. 1 TO PltINT OOT lIAilI'l'A'l' AREA POR ALL UFE STAGES 

FOR· REQUESTED MONTHS. OR . 

•	 TO PRINT OUT H!lBITIlT AREA FOR REQtJESTE:D LIFE 

STAGES AND MONTHS. LEIIVING OTHERS BLANK. 

If "0" is entered, only the table ofmonth versus discharge 
and the equivalent area will be written to the output file. 

If "I" is entered, the user specifies the months to be 
written to the table of month versus discharge and the 
equivalent area that is written to the output file. A "Q 
versus available habitat area per 1,000 feet of stream for 
(species name)" is also written for the months specified. 

If "2" is entered, the user specifies the first and last valid 
month for each life stage and a weight for the adult 
equivalent area for each life stage. 

The following prompts will be asked if options 1 or 2 
are selected. 

The months on the data set are displayed along with their 
IDnumber: 

HABOUT PROGRAM 

This will label the first entry on the input data set with 
the corresponding month name. For example, if the first 
entry on the input data set is January, enter 1. If the first 
entry on the data set is October, enter 10. 

Enter 1 if you want the output printed in metric units 
instead of English (meters instead of feet). 

Weighted usable area (WUA) and flow (Q) can be 
printed in the output with or without a decimal point. 

The binding edge is on the top of the paper. 
If "1" is entered for a binding edge: 

Ifoption 2 was selected, the following promp·s will also 
appear. 

Species name will be displayed here. 

Enter the numbers for the months in calendar years (Le., 
JWle through October would be 6 through 10) relevant for 
the life stage separated by a space, comma, or carriage 
return. 

1!NTER WEIGHT· FORIIDOtTEQl1IVALENTAREIIl!.fiFeto.ge, 

Enter the weight for the life stage, so that the habitat can 
be adjusted to represent the adult habitat needed if all 
habitat was utilized. 

If "1" is selected, the annual average will be calculated 
and printed in the output. 
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H "1" is entered, the following will be printed below 
each table, depending on whether English or metric units 
are used: 

Q IN CUBIC FEET PER SECOND, WUA IN SQUARE 
FEET PER 1,000 FEET 

Q IN CUBIC METERS PER SECOND, WUA IN 
SQUARE METERS PER 1,000 METERS 

Figure 3.6 contains a sample habitat area-versus
streamflow file (in months) that was used as input to the 
HABOUT program; Fig. 3.7 is sample output from the 
HABOUT program-{)ption 2 was selected in Fig. 3.7. 

The adult equivalent would be written to the ZHAQFN 
file. 

HABITAT AREA VS. 
SAMPLE OUTPUT FOR 
RAINBOW TROUT 

DISCHARGE 
* 1 396.00 

* 2 612.00 
* 3 739.00 
* 4 662.00 

480.00* 5 
* 6 470.00 

* 7 576.00 

* 8 761.00 

* 9 686.00 
*10 324.00 
*11 145.00 
*12 218.00 

STREAMFLOW FILE USED TO CREATE 
HABOUT PROGRAM 

FRY JUVENILE ADULT 
16414.64 15723.83 12439.00 
10689.15 14415.09 13331.56 

9241. 37 12973.33 12436.62 
9737.56 13750.97 13064.51 

14874.45 16565.80 13710.09 
15031.40 16626.67 13716.62 
11845.63 15043.45 13460.64 
9193.95 12752.77 12206.36 
9492.07 13492.07 12897.74 

18687.79 13577.89 9799.84 
18617.17 6979.73 4715.70 
19838.54 10117.76 6973.32 

Fig. 3.6. Sample ZHAQFM file used as input to the HABOUT program. 

Q vs. AVAILABLE HABITAT AREA PER 1000 FEET OF STREAM FOR RAINBOW TROUT 

MONTH Q FRY JUVENILE ADULT ADULT EQUIVALENT 

JANUARY 662.00 13750.97 13064.51 13064.51
 
FEBRUARY 480.00 16565.80 13710.09 13710.09
 

MARCH 470.00 16626.67 13716.62 13716.62
 
APRIL 576.00 15043.45 13460.64 13460.64
 

MAY 761.00 12752.77 12206.36 12206.36
 
JUNE 686.00 9492.07 13492.07 12897.74 12897.74
 
JULY 324.00 18687.79 13577.89 9799.84 9799.84
 

AUGUST 145.00 18617.17 6979.73 4715.70 4715.70
 
SEPTEMBER 218.00 19838.54 10117.76 6973.32 6973.32
 

OCTOBER 396.00 16414.64 15723.83 12439.00 12439.00
 
NOVEMBER 612.00 14415.09 13331.56 13331.56
 
DECEMBER 739.00 12973.33 12436.62 12436.62
 

WEIGHT 
FACTOR 5.00 1. 50 1. 00 

ANNUAL 
AVERAGE 505.75 16635.46 13481.11 11545.37 

Q IN CUBIC FEET PER SECOND. WUA IN SQUARE FEET PER 1000 FEET 

Fig. 3.7. Sample output from the HABOUT program. 
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HBOUTA Program 

Introduction 
Enter 1 if you want the output printed in metric units 

The HBOUTA program writes the data from a habitat instead of English (meters instead of feet). 
area-versus-streamflow (ZHAQF) file into a fonnat that 
may be useful for report purposes. 

Weighted usable area (WUA) and flow (Q) can be 
Running HBOUTA printed in the output with or without a decimal point. 

RHBOUTA, ZHAQF, ZOUT 

ZHAQF - Habitat-versus-flow file (input). 

The binding edge is on the top of the paper.ZOUT - HBOUTA results (output).
 
If 1 is entered for a binding edge,
 

ZHAOF file used a, input to KBOOTA: 

SNOQUALMIE RIVER 
NEAR SNOQUALMIE FALLS. WA 
RAINBOW TROUT 

DISCHARGE FRY JUVENILE ADULT 
10.00 20570.00 8220.00 5780.00 If 1 is entered. the following will be printed below each 

100.00 15400.00 4770.00 3200.00 

150.00 18880.00 7230.00 4890.00 table, depending onwhether Englishormetricunitsareused: 
200.00 19790.00 9360.00 6410.00 

250.00 19780.00 11470.00 8020.00 Q IN CUBIC FEET PER SECOND, WUA IN SQUARE 
300.00 19110.00 13140.00 9410.00 FEET PER 1,000
350.00 18050.00 14110.00 10400.00 

400.00 16290.00 15850.00 12600.00 

500.00 14470.00 16360.00 13660.00 Q IN CUBIC METERS PER SECOND, WUA IN 
600.00 11030.00 14610.00 13380.00 

800.00 9090.00 12310.00 11740.00 SQUARE METERS PER 1,000 METERS 
1000.00 7410.00 9270.00 8880.00
 

1500.00 6940.00 8490.00 7620.00
 Figure 3.8 contains sample output from the HBOUTA 
2000.00 7210.00 8630.00 7810.00
 

4000.00 6660.00 9480.00 8510.00 program.
 
6000.00 5740.00 9890.00 9670.00
........•......
 

Output frODl HBOOTA: 

90/05/02. 
11.15.36. NEAR 

SNOQUALMIE RIVER 
SNOQUALMIE ~ALLS. WA 

PROORAM . Hl\OUTA 
PAGE· 2 

Q VS. AVAlIABLE HA.BITAT AREA PER 1000 FEET Of' STREAM F'OR RAINBOW TROUT 

Q ~RY JUVENILE ADULT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

10.00 
100.00 
150.00 
200. 00 

250.00 
300.00 
350.00 
400.00 

500.00 
600.00 
800.00 

1000.00 
1500.00 
2000.00 
4000.00 
6000.00 

20570.00 
15400.00 
18880.00 
19790.00 
19780.00 
19110.00 

18050.00 
16290.00 

14470.00 
11030.00 
9090.00 
1410.00 
6940.00 
7210.00 
6660.00 
5740.00 

8220.00 
4770.00 
7230.00 
9360.00 

11470.00 
13140.00 
14110.00 
15950. 00 

16360.00 
14610.00 

12310.00 
9270.00 
8490.00 
8630.00 
9480.00 
9890.00 

5780.00 
3200.00 
4890.00 
6410.00 
8020.00 
9410.00 

10400.00 
12600. 00 

13660.00 
13380.00 

11140.00 
8880.00 

7620.00 
7810.00 
8510.00 
9670.00 

Q IN CUBIC FEET PER SECOND. WUA IN SQUARE ~EET PER 1000 FEET 

Fig. 3. 8. Sample output from the HBOUTA program. 
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HAQINT Program 

Introduction 

The HAQINT program uses a given habitat area-versus
streamflow (ZHAQF) file to estimate habitat for different 
flows by interpolation. This program is most useful when 
only a few discharge values are to be converted to habitat 
values, and it is especially useful in conjunction with 
HABOUT. 

Running HAQINT 

RHAQINT, ZHAQFN, ZHAQF 

ZHAQFN - Habitat-versus-flow file for requested 
flows (output). 

ZHAQF - Habitat-versus-flow file (input). 

The two title lines from the ZHAQF file are displayed. 

If 1 is entered, 

If0 is entered for cubic spline interpolation, flows must 
be within the range of flows that are on the original 
ZHAQFfile. 

If 1 is entered for linear interpolation between nearest 
flows, and the requested flows are out of range of flows 
that are on the original ZHAQF file, the two nearest flows 
are used in interpolation-therefore, the values interpo
lated may not be accurate. If the points are too far apart, 

consider redoing the PHABSIM analysis using more 
points to define the habitat area-versus-streamflow 
function. 

Figure 3.9 contains sample output from the HAQINT 
program. 

ZHAQP rile used as input to HAQINT: 

SNOQUALMIE RIVER 
NEAR SNOQUALMIE 
RAINBOW TROUT 

DISCHARGE 
10.00 

100.00 
150.00 
200.00 
250.00 
300.00 
350.00 
400.00 
500.00 
600.00 
800.00 

1000.00 
1500.00 
2000.00 
4000.00 
6000.00..........•••••
 

FALLS. WA 

FRY 
20570.00 
15400.00 
18880.00 
19790.00 
19780.00 
19110.00 
18050.00 
16290.00 
14470.00 
11030.00 
9090.00 
7410.00 
6940.00 
7210.00 
6660.00 
5740.00 

JUVENILE 
8220.00 
4770.00 
7230.00 
9360.00 

11470.00 
13140.00 
14110.00 
15850.00 
16360.00 
14610.00 
12310.00 
9270.00 
8490.00 
8630.00 
9480.00 
9890.00 

OUtput ZHAQP file from HAQINT: 

HABITAT AREA VS. STREAMFLOW FILE USED TO 
SAMPLE OUTPUT FOR HABOUT PROGRAM 
RAINBOW TROUT 

DISCHARGE FRY JUVENILE 
* 1 396.00 16414.64 15723.83 
* 2 612.00 10689.15 14415.09 

739.00 9241. 37 12973.33* 3 
* 4 662.00 9737.56 13750.97 

* 5 480.00 14874.45 16565.80 

* 6 470.00 15031.40 16626.67 
* 7 576.00 11845.63 15043.45 

* 8 761.00 9193.95 12752.77 
* 9 686.00 9492.07 13492.07 
*10 324.00 18687.79 13577.89 
*11 145.00 18617.17 6979.73 
*12 218.00 19838.54 10117.76 
****.* •• *. 

ADULT 
5780.00 
3200.00 
4890.00 
6410.00 
8020.00 

10400.00 
12600.00 
12600.00 
13660.00 
13380.00 
11740.00 

8880.00 
7620.00 
7810.00 
8510.00 
9670.00 

CREATE 

ADULT 
12439.00 
13331.56 
12436.62 
13064.51 
13710.09 
13716.62 
13460.64 
12206.36 
12897.74 

9799.84 
4715.70 
6973.32 

Flg. 3.9. Sample output from the HAQINT program. Cubic 
spline interpolation was used. 
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LPTHQF Program 

Introduction 

The LYfHQF program plots the habitat area-versus
streamflow functions-l species per page; 1-5 life stages. 

Running LPTHQF 

RLPTHQF; ZHAQF; ZOUT 

ZHAQF - Habitat-versus-flow file (input). 

ZOUT - LYfHQF results (output). 

DATE - 90/05/01. SNOQUALMIE RIVER
 
TIME - 11.01.23. NEAR SNOQUALMIE FALLS, WA
 

PLOTTING EACH LIFE STAGE OF -

RAINBOW TROUT 
A FRY 
B JUVENILE 
C ADULT 
D 

E 

Q A B 

* 1 10.00 20570.00 8220.00 
* 2 100.00 15400.00 4770.00 

* 3 150.00 18880.00 7230.00 

* 4 200.00 19790.00 9360.00 
* 5 250.00 19780.00 11470.00 

* 6 300.00 19110.00 13140.00 
* 7 350.00 18050.00 14110.00 

* 8 400.00 16290.00 15850.00 

* 9 500.00 14470.00 16360.00 

*10 600.00 11030.00 14610.00 

*11 800.00 9090.00 12310.00 

*12 1000.00 7410.00 9270.00 

*13 1500.00 6940.00 8490.00 
*14 2000.00 7210.00 8630.00 
*15 4000.00 6660.00 9480.00 
*16 6000.00 5740.00 9890.00 

Fig. 3.10. Sample output from the LPTHQF program. 

LYfHQF PROGRAM 

Figure 3.10 contains sample output from the LYfHQF 
program. A character graph and a screen graph are both 
included in this output. For all programs that generate 
graphs on the microcomputer, the user has the option to 
display the graphs on the screen or write them to the output 
file using character graphics (132 characters-per-line 
format). To use screen graphics, the computer must have 
a Color Graphics Adaptor (CGA) or compatible graph
ics card. When using screen graphics, notes are written 
to the output file in the positions where the graphs would 
have been placed had they been written using character 
graphics. 

PROGRAM LPTHQF 
PAGE 1 

C D E 

5780.00 
3200.00 
4890.00 
6410.00 
8020.00 
9410.00 

10400.00 
12600.00 
13660.00 
13380.00 
11740.00 

8880.00 
7620.00 
7810.00 
8510.00 
9670.00 
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DATE - 90/05/01. SNOQUALMIE RIVER PROGRAM - LPTHQF 
TIME - 11.01.23. NEAR SNOQUALMIE FALLS. WA PAGE - 1 

20570. A==================================================================================================== 
# 1 1 1 111 1 11# 
# AA 1 1 1 1 1 1 1 1 1 # 
# 1 1 1 1 1 1 1 1 1 # 
# A A # 

18513. #--- ----# 
# A # 
# # 
# # 
# # 

16456. #--- AB ----# 
# B # 
# # 
# A # 
# B # 

14399. #--- A ----# 
# B # 
# C C # 
# B # 
# C # 

12342. #--- B ----# 
# C # 
# B # 

HABITAT # A # 
# # 

10285. #---- C ----# 
# C 
# B C B B # 
# A C # 
# B B C # 

8228.0 B--- ----# 
# C C C # 
# B A A # 
# A # 
# C A # 

6171.0 #--- ----# 
C A 
# # 
# BC # 
# # 

4114.0 #--- ----# 
# # 
# C # 
# # 
# # 

2057.0 #--- ----# 
# # 
# # 
# # 
# 1 1 1 1 1 1 1 1 1 # 

O.OOOOOE-Ol ===================================================================================================== 
O.OOOOOE-Ol 1200.0 2400.0 3600.0 4800.0 6000.0 

600.00 1800.0 3000.0 4200.0 5400.0 

DISCHARGE 

RAINBOW TROUT 

Fig. 3.10. Continued. 
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285~ I_---l...-_.L..----L-_.L.----"-_...I.-----'-_...J----l._~
 
8 688 1208 1888 2488 3888 3688 4288 4888 5488 6888
 

GRAPH 1 DISCHARGE 91/18/82. 14.14,27.

RAINBOU TROlIT 

Fig. 3.10. Continued. 
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MRGHQF Program 

Introduction 

The MRGHQFprogram extracts up to five life stages from 
one or two habitat area-versus-streamflow files and creates 
a new habitat area-versus-streamflow file. 

In some situations, the various life stages for a single 
species can be scattered throughout a number of ZHAQF 
files. The cause may be any number of reasons-for exam
ple, conditional cover was used in the analysis; different 
options were used in the habitat simulation; or a mixture of 
curve set ill numbers were used in the species criteria file, 
which caused the habitat programs to split the life stages into 
two parts. In this situation, the MRGHQF program could be 
used to merge results from various sources into a single file 
for use in the time series analysis. 

Another use of the MRGHQF program is to compare the 
same life stage for a number of species, in which case the 
life stage becomes the new "species" and the species be
comes the new "life stage" in the ZHAQF file. 

Running MRGHQF 

RMRGHQ~ZHAQFN,ZHAQ~ZHAQn 

ZHAQFN ... Habitat-versus-f1ow file with selected 
life stages (output). 

ZHAQF Habitat-versus-f1ow file (input). 

ZHAQn Habitat-versus-f1ow file (input). 

The number and magnitude of flows must be the same 
on the ZHAQF files being merged. If they are not the 
same, a message will be printed and the program will 
terminate. 

The two title lines from the input file(s) are displayed. 

These title lines will be in the merged output file. 

The following prompts will appear for each species 
record in the ZHAQF file(s). Records are separated by 
a line of at least 10 asterisks (**********) 

The Species and Life Stage lines for the first record in 
the input file(s) will be displayed. 

rainbow trout. 

rir,t ZHAor fi1, VIed 'I input 

SNOQUAlMIE RIVER 

NEAR SNOQUAlMIE 
RAINBOW TROtIT 

DISCHARGE 
10. 00 

100.00 
150. 00 
200.00 

250.00 
300.00 
350.00 

400.00 
500.00 
600.00 
BOO. 00 

1000.00 
1500.00 
2000.00 
4000.00 

6000.00 

The blank will contain the number entered for the num
ber of life stage(s) to extract from set l. For example, the 
following was displayed for set I: 

Ifonly one ZHAQF file was specified as input, and 1 and 
3 are entered here, a new ZHAQF file will be created 
containing weightedusable area versus flow for fry and adult 

SNOQUAlMIE RIVER NEAR SNOQUAlMIE 
SAMPLE ZHAQF FILE TO USE WITH THE 
RAINBOW TROtIT 

OISCHJ\RGE SPAWNING 
10.00 2050.00 

100.00 1540.00 
150.00 1BBB.00 

200.00 1979.00 

FALLS. WA 

FRY 
20570.00 
15400.00 
18880.00 
19790.00 

19780.00 
19110.00 
18050.00 

16290.00 
14470.00 
110]0.00 

9090.00 

7410.00 
6940.00 
7210.00 

6660.00 
5740.00 

Second ZUAOf f11, VIed AI inpyt 

to MRQRor: 

JtNENILE 

B220.00 
4770.00 
7230.00 
9360.00 

11470.00 
13140.00 

14110.00 
15B50.00 

16360.00 
14610.00 
12310.00 

9270.00 

8490.00 
B630.00 

9480.00 
9890.00 

to MRQHOl: 

AOULT 
57BO.00 

3200.00 
4B90.00 
6410.00 

B020.00 
9410.00 

10400.00 

12600.00 
13660.00 
13380.00 

11740.00 

BBBO.OO 

7620.00 
7B10.00 
8510.00 
9670.00 

250.00 197B.00 1147.00 B02.00 
300.00 1911. 00 1314.00 941. 00 
350.00 1805.00 1411.00 1040.00 
400.00 1629.00 15B5.00 1260.00 

500.00 1447.00 1636.00 1366.00 
600.00 1103.00 1461.00 133B.00 
800.00 909.00 1231.00 1174.00 

1000.00 741.00 927.00 BBB.OO 
1500.00 694.00 849.00 762.00 
2000.00 721. 00 863.00 781.00 
4000.00 666.00 94B.00 B51. 00 
6000.00 574.00 9B9.00 967.00 

FALLS. WA 
MRGHQF PROGRAM. 

JtNENILE ADULT
 
B22.00 578.00
 
477.00 320.00 
723.00 4B9.00 
936.00 641.00 

Fig. 3.11. Sample input files to MRGHQF. 
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If two ZHAQF mes were specified as input, the infonna
tion in the example would be displayed for both data sets, 
and the user would specify what life stages to extract from 

The blank will contain the number of life stage(s) specieach data set. 
fied to extract from set 1. Ifnew life stage names are being 
entered, separate the names with a carriage return.. If the species names do not match on the two ZHAQF
 

mes, then the following prompt will be asked:
 IIf two input mes were specified:
 

This name will be the first line in each record (for the 
first record in the ZHAQF me, it follows the two title Figure 3.11 contains two sample input mes for the 

lines). MRGHQF program. Figure 3.12 contains sample output 
from the MRGHQF program. 

If the life stage names do not not match on the two
 
ZHAQF mes, then the following prompt will be asked:
 

Fry, juvenile, and adult from first ZRAOF file; spawning from second ZRApF file: 

ZHAQF FILE CREATED BY MRGHQF. (FRY, JUVENILE, AND ADULT FROM FIRST ZHAQF FILE) 
(SPAWNING FROM SECOND ZHAQF FILE) 

RAINBOW TROlIT 
DISCHARGE FRY JUVENILE ADULT SPAWNING 

* 1 10.00 20570.00 8220.00 5780.00 2050.00 
* 2 100.00 15400.00 4770.00 3200.00 1540.00 
* 3 150.00 18880.00 7230.00 4890.00 1888.00 
* 4 200.00 19790.00 9360.00 6410.00 1979.00 
* 5 250.00 19780.00 11470.00 8020.00 1978.00 
* 6 300.00 19110.00 13140.00 9410.00 1911.00 
* 7 350.00 18050.00 14110.00 10400.00 1805.00 
* 8 400.00 16290.00 15850.00 12600.00 1629.00 
* 9 500.00 14470.00 16360.00 13660.00 1447.00 
*10 600.00 11030.00 14610.00 13380.00 1103.00 
*11 800.00 9090.00 12310.00 11740.00 909.00 
*12 1000.00 7410.00 9270.00 8880.00 741. 00 
*13 1500.00 6940.00 8490.00 7620.00 694.00 
*14 2000.00 7210.00 8630.00 7810.00 721. 00 
*15 4000.00 6660.00 9480.00 8510.00 666.00 
*16 6000.00 5740.00 9890.00 9670.00 574.00 
*1It ••••••••••••• 

Fry and adult from first ZRAOF file; spawning and juvenile from second ZHApF file: 

ZHAQF FILE CREATED BY MRGHQF. (FRY AND ADULT FROM FIRST ZHAQF FILE) 
(SPAWNING AND JUVENILE FROM SECOND ZHAQF FILE) 

RAINBOW TROlIT 
DISCHARGE FRY ADULT SPAWNING JUVENILE 

* 1 10.00 20570.00 5780.00 2050.00 822.00 
* 2 100.00 15400.00 3200.00 1540.00 477.00 
* 3 150.00 18880.00 4890.00 1888.00 723.00 
* 4 200.00 19790.00 6410.00 1979.00 936.00 
* 5 250.00 19780.00 8020.00 1978.00 1147.00 
* 6 300.00 19110.00 9410.00 1911.00 1314.00 
* 7 350.00 18050.00 10400.00 1805.00 1411.00 
* 8 400.00 16290.00 12600.00 1629.00 1585.00 
* 9 500.00 14470.00 13660.00 1447.00 1636.00 
*10 600.00 11030.00 13380.00 1103.00 1461. 00 
*11 800.00 9090.00 11740.00 909.00 1231.00 
*12 1000.00 7410.00 8880.00 741.00 927.00 
*13 1500.00 6940.00 7620.00 694.00 849.00 
*14 2000.00 7210.00 7810.00 721. 00 863.00 
*15 4000.00 6660.00 8510.00 666.00 948.00 
*16 6000.00 5740.00 9670.00 574.00 989.00 

Fig. 3.12. Sample output from the MRGHQF program. 
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MULHQF Program 

Introduction Running MULHQF 

RMULHQF; ZHAQFN, ZHAQF The MULHQF program weights individual life stages, 
or multiplies or divides habitat values in a habitat area ZHAQFN - Habitat-versus-flow file with adjusted 
versus-streamflow file by a constant. habitat values (output). 

This program is useful when the habitat area-versus
ZHAQF· Habitat-versus-flow file (input). 

streamflow function needs to be modified by a constant. 
For example, an analyst may wish to adjust the function to The two title lines from the original ZHAQF are dis

played and theuser is prompted to enter two new title lines. account for a constant temperature suitability teno for all 
flows. Another situation where the habitat area-versus
streamflow function could be modified by a constant is 
when either (or both) the habitat area or discharge is scaled 
to move the function to a new site. The multiplier (or 
divisor) must be determined by the analyst. Ifoptions 0 or 1 are selected: 

A third case where the MULHQF program would be 
useful is where each life stage is to be adjusted to an adult 
(or some other) equivalent. An example of this function is 
contained in Fig. 3.13. 

war f i 1, M,'d AI input to HULHor: 

SNOQUAUlIE RIVER
 
NEAR SNOQUAUlIE FALLS. WA
 
RAINBOW TROtn"
 

DISCHARGE FRY JUVENILE ADULT 

10.00 20570.00 8220.00 5780.00 
100.00 15400.00 4770.00 3200.00 
150.00 18880.00 7230.00 4990.00 

200.00 19790.00 9360.00 6410.00 
250.00 19780.00 11470.00 8020.00 
300.00 19110.00 13140.00 9410.00 
350.00 18050.00 14110.00 10400.00 

400.00 16290.00 15950.00 12600.00 
500.00 14470.00 16360.00 13660.00 
600.00 11030.00 14610.00 13380.00 
800.00 9090.00 12310.00 11740.00
 

1000.00 7410.00 9270.00 8880.00
 
1500.00 6940.00 8490.00 7620.00
 
2000.00 7210.00 8630.00 7810.00
 
4000.00 6660.00 9480.00 9510.00
 
6000.00 5740.00 9890.00 9670.00
 

outPUt ZUAOl fl1, from MOLIfOl: The following ",ights ".r. a •• igned: 5 for rry, 
1.5 for Juvenile, and 1 for Adult. 

ZHAQF Otn"Ptn" FILE FROM MULHQF WHEN MULTIPLY INDIVIDUAL LIFE STAGES BY A 
CONSTANT OPTION WAS SELECfED. WEIGHTS::: 5 FOR FRY. 1.5 FOR JUVENILE, 1 FOR ADULT 
RAI NBQW TROtn" 

DISCHARGE FRY JUVENILE ADULT
 
, 1 10. 00 102850.00 12330.00 5780.00
 
, 2 100.00 77000.00 7155.00 3200.00
 
, 3 150.00 94400.00 10845.00 4890.00
 
, 4 200.00 98950.00 14040.00 6410.00
 
, 5 250.00 98900.00 17205.00 8020.00
 
, 6 300.00 95550.00 19710.00 9410.00
 
, 7 350.00 90250.00 21165.00 10400.00
 
, 8 400.00 81450.00 23775.00 12600.00
 
, 9 500.00 72350.00 24540.00 13660.00
 
'10 600.00 55150.00 21915.00 13380.00
 

'11 800.00 45450.00 18465.00 11740.00
 

'12 1000.00 37050.00 13905.00 8880.00
 

'13 1500.00 34700.00 12735.00 7620.00
 
'14 2000.00 36050.00 12945.00 7810.00
 

'15 4000.00 33300.00 14220.00 8510.00
 

'16 6000.00 28700.00 14835.00 9670.00
 

Fig, 3.13. Sample output from the MULHQF program. 
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The area and discharge figures for each species record 
in the ZHAQF file will be multiplied or divided by the 
same nwnber. 

Ifoption 2 is selected: 

The following prompt will appear for each species 
record in the ZHAQF file. Records are separated by a 
line of at least 10 asterisks (**********). 

Example: 

Responses may be separated by a space, comma, or 
carriage return. 

Ifthe first record in the ZHAQFfile contains Thtal area, the 
species would be total area and the life stage would be area. 

Figure 3.13 is an example of adjusting each life stage to 
an adult equivalent. The life stage weights entered were 5 
for fry, 1.5 for juvenile, and 1.0 for adult. This is to say 
that each unit of juvenile habitat produces enough to fill 
one unit of adult habitat. 



58 BIOLOGICAL REPoRT 90 (16) 

NRMHQF Program 

Introduction 

The NRMHQF program nonnalizes habitat values in a 
habitat area-versus-streamflow fIle regarding a given dis
charge and the corresponding area. If the given discharge 
is not on the fIle, it will be added. and habitat values will 
be calculated by interpolation for the discharge. If the ftrst 
record in the input fIle is not area, the userwill be prompted 
to enter area. 

This program is useful for moving habitat area-versus
streamflow functions about a watershed. The nonnaliza
tion of the habitat area-versus-streamflow function re
quires some logic from the analyst to use normalization to 
move a habitat area-versus-streamflow function. 

Running NRMHQF 

RNRMHQF, ZHAQFN, ZHAQF 

ZHAQFN - Normalized habitat-versus-flow me (out
put). 

ZHAQF - Habitat-versus-flow fIle (input). 

The two title lines from the ZHAQF fIle are displayed. 

If 1 is entered to change title: 

In the sample output in Fig. 3.14, the mean annual flow 
and the surface area at the mean annual flow were used 
(499 cfs and 275,800 f':-/I,OOO ft-average width of 276 
feet.) 

If the discharge entered is not in the ZHAQF me, it will 
be added, and habitat values will be calculated by interpo
lation for the discharge. 

If Total area is not the ftrst record in the ZHAQF me, 
the following prompt will appear: 

Since total area was not included in the sample input fIle, 
275,800 was entered as it was the surface area at the mean 
annual flow of 499 cfs. 
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ZHAQF FILS USED AS INPll'1' TO llRMHOF: 

SNOQUALMIE RIVER 
NEAR SNOQUALMIE E'ALLS. WA 
RAINBOW TROUT 

DISCHARGE FRY JUVENILE 
10.00 20570.00 8220.00 

100.00 15400.00 4770.00 
150.00 18880.00 7230.00 
200.00 19790.00 9360.00 
250.00 19780.00 11470.00 
300.00 19110.00 13140.00 
350.00 18050.00 14110.00 
400.00 16290.00 15850.00 
500.00 14470.00 16360.00 
600.00 11030.00 14610.00 
800.00 9090.00 12310.00 

1000.00 7410.00 9270.00 
1500.00 6940.00 8490.00 
2000.00 7210.00 8630.00 
4000.00 6660.00 9480.00 
6000.00 5740.00 9890.00 

*************** 

Oll'1'POT FROM llRMHQF: Normalization flow of 
area of 375,800 ft'/lOOO ft. 

ADULT
 
5780.00
 
3200.00
 
4890.00
 
6410.00
 
8020.00
 
9410.00
 

10400.00
 
12600.00
 
13660.00
 
13380.00
 
11740.00
 

8880.00
 
7620.00
 
7810.00
 
8510.00
 
9670.00
 

499 cfs with a corresponding total 

SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS. WA NORMALIZED ZHAQE' E'ILE 
(499'NORMALIZATION E'LOW; 275800'TOTAL AREA CORRESPONDING TO FLOW OF 499 CFS) 

RAINBOW TROUT 
DISCHARGE FRY JUVENILE ADULT 

* 1 0.02 0.07 0.03 0.02 
* 2 0.20 0.06 0.02 0.01 
* 3 0.30 0.07 0.03 0.02 
* 4 0.40 0.07 0.03 0.02 
* 5 0.50 0.07 0.04 0.03 

* 6 0.60 0.07 0.05 0.03 
* 7 0.70 0.07 0.05 0.04 
* 8 0.80 0.06 0.06 0.05 
* 9 1. 00 0.05 0.06 0.05 
*10 1. 00 0.05 0.06 0.05 
*11 1.20 0.04 0.05 0.05 
*12 1.60 0.03 0.04 0.04 
*13 2.00 0.03 0.03 0.03 
*14 3.01 0.03 0.03 0.03 
*15 4.01 0.03 0.03 0.03 
*16 8.02 0.02 0.03 0.03 
*17 12.02 0.02 0.04 0.04 

Fig. 3.14. Sample output from the NRMHQF file. 
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SUMHQF Program 

Introduction 

The SUMHQF program sums conditional cover col
unms in a ZHAQF file into one habitat area-versus
streamflow figure for each life stage. SUMHQF is run 
when conditional cover curves were used as input to the 
habitat simulation programs. Up to five life stages can be 

grouped in each record (section). 

Running SUMHQF 

RSUMHQF,ZHAQF,ZHAQFN 

ZHAQF" Habitat-versus-flow file (input). 

ZHAQFN .. Modified habitat-versus-flow file with 
columns summed (output). 

Figure 3.15 contains ahabitat-versus-flow (ZHAQF) file 
that was generated by a habitat simulation program using 
conditional cover curves as input. 

The results of running SUMHQF on this file and sum
ming the life stages and grouping the life stages together 
is shown in Fig. 3.16. 

The species and life stage lines for the first record in the 
ZHAQF file are printed out. If the first record in the file 
contains total area infonnation, that record is skipped, as 
there is nothing to sum and no other infonnation should be 
grouped with it. 

Example: 

If0 is entered to sum life stages-

In this case, you would probably want to change the 
species name to "Winter steelhead" versus "Winter steel
head-fry". 

The blank would contain the first life stage name from 
the record (NO COY in example). In this example, you 
would probably want to change the life stage name to Fry. 

The following prompt would appear after the first spe
cies record, but before the series of prompts for that 
record. Records are separated by a line of at least 10 
asterisks (**********). 

00 ,{OU WlINf THis LIFE STJlGE TO BEGRCllJl?ED . 
WITH TIiE l'REvroUS L!FE STAGE? (yIN}, 

This allows grouping up to five life stages forone species 
into one record instead ofhaving separate records for each 
life stage of a species. 
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ALTMAR REACH OF SALMON RIVER, NEW YORK 
COMPOSITE OF VELOCITIES AND SECTIONS AS ISLANDS 
TOTAL AREA 

DISCHARGE AREA 
* 1 25.00 155830.02 

* 2 50.00 177486.70 
* 3 100.00 196136.69 

* 4 200.00 216444.92 
* 5 350.00 255153.21 
* 6 500.00 275933.49 
* 7 750.00 290595.31 
* 8 1000.00 299066.76 
* 9 1500.00 314227.33
 

*10 2000.00 324867.37
 
*11 3000.00 336215.01
 
*12 4000.00 342061. 39
 
*13 6000.00 353205.87
 
••• fI ••••• * ••••• 
WINTER STEELHEAD FRY 

DISCHARGE NO COV OHC SM OBJ LG OBJ COMBO 
* 1 25.00 36804.74 16306.65 .00 21789.52 25244.11 
* 2 50.00 42488.03 29452.52 77.77 27011. 82 30049.86 
* 3 100.00 49470.16 52286.84 497.36 36938.97 38996.91 
* 4 200.00 57006.86 75435.19 1679.59 54869.38 55732.63 
* 5 350.00 53623.63 72839.97 11397.30 72371. 30 73694.66 
* 6 500.00 57625.58 80676.66 13611.55 86036.53 85775.26 
* 7 750.00 42776.20 76005.57 17616.62 97044.67 88448.59 
* 8 1000.00 44224.03 66899.98 17214.27 99281.85 87951.39 
* 9 1500.00 33173.15 51386.66 11574.54 93601.19 84916.85 
*10 2000.00 30239.80 45081.72 9715.15 89563.80 78886.59 
*11 3000.00 41442.36 52683.58 8968.61 99457.46 85294.71 
*12 4000.00 40432.90 52567.05 9091.70 91380.50 74053.72 
*13 6000.00 38948.23 52587.85 9177.92 75138.07 53160.54 
flfI.flfI •••••••••• 

WINTER STEELHEAD JUVENILE
 
DISCHARGE NO COV OHC SM OBJ LG OBJ
 

* 1 25.00 8571. 75 8400.63 8299.07 15146.13 
* 2 50.00 9510.26 9713 .29 10403.51 15011.19 
* 3 100.00 10862.79 12096.84 12639.01 13434.02 
* 4 200.00 11115.56 17193.59 13461. 92 9264.43 
* 5 350.00 8391. 54 20679.94 13209.33 7143.46 
* 6 500.00 7582.15 22703.33 15003.20 5988.42 
* 7 750.00 10476.25 33439.54 17078.55 5783.53 
* 8 1000.00 16027.40 43305.33 18235.65 5270.12 
* 9 1500.00 19676.19 47712.90 16389.55 5490.25 
*10 2000.00 17830.52 47498.62 14661. 03 4733.12
 
*11 3000.00 367.64 27747.65 10016.22 1064.70
 
*12 4000.00 314.97 23107.39 9086.60 481.36
 
*13 6000.00 312.27 19566.01 7995.55 183.39
 
flflflflfI •••••••••• 

WINTER STEELHEAD ADULT 
DISCHARGE NO COV OHC SM OBJ LG OBJ COMBO 

* 1 25.00 43608.82 6196.79 25572.92 68915.12 56589.43 
* 2 50.00 52224.68 10751. 89 30262.63 73718.21 60120.13 
* 3 100.00 61181.60 16278.15 34279.03 72336.25 59780.00 
* 4 200.00 66805.23 20009.82 35725.55 64934.86 52818.65 
* 5 350.00 70469.46 18052.48 39403.82 64219.78 54584.10 
* 6 500.00 72489.76 17356.70 42966.28 64386.38 55091.62 
* 7 750.00 70860.33 18509.72 47208.83 50221.78 45213.51 
* 8 1000.00 64313.60 15762.86 48012.24 39843.04 38723.45 
* 9 1500.00 56186.58 11580.82 48662.42 30564.08 34261.80 
*10 2000.00 53859.44 11422.69 47223.98 29356.40 33701.92 
*11 3000.00 51531.37 9654.18 42808.11 34230.58 30885.99 
*12 4000.00 50553.59 9889.69 41964.97 33305.82 30155.11 
*13 6000.00 49788.69 9994.45 43444.38 32462.49 29209.57 
fI.fI.fI •••••••••• 

Fig. 3.15. ZHAQF file generated using conditional cover curves. 
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ALTMAR REACH OF SALMON RIVER, NEW YORK
 
COMPOSITE OF VELOCITIES AND SECTIONS AS ISLANDS
 
TOTAL AREA
 

DISCHARGE AREA 
* 1 25.00 155830.02 
* 2 50.00 177486.70 
* 3 100.00 196136.69 
* 4 200.00 216444.92 
* 5 350.00 255153.21 
* 6 500.00 275933.49 
* 7 750.00 290595.31 
* 8 1000.00 299066.76 
* 9 1500.00 314227.33 
*10 2000.00 324867.37 
*11 3000.00 336215.01 
*12 4000.00 342061. 39 
*13 6000.00 353205.87 
****.********** 

WINTER STEELHEAD 
DISCHARGE FRY JUVENILE ADULT 

* 1 25.00 100145.02 40417.58 200883.09 
* 2 50.00 129080.00 44638.25 227077.53 
* 3 100.00 178190.23 49032.66 243855.03 
* 4 200.00 244723.64 51035.50 240294.09 
* 5 350.00 283926.84 49424.27 246729.62 
* 6 500.00 323725.56 51277.10 252290.73 
* 7 750.00 321891.66 66777.87 232014.17 
* 8 1000.00 315571. 50 82838.49 206655.20 
* 9 1500.00 274652.37 89268.89 181255.70 
*10 2000.00 253487.06 84723.29 175564.44 
*11 3000.00 287846.72 39196.21 169110.22 
*12 4000.00 267525.87 32990.32 165869.17 
*13 6000.00 229012.59 28057.22 164899.56 

Fig. 3.16. ZHAQF file with life stages summed using SUMHQF. 
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Chapter 4. 
Transferring Streamflow Data 

Introduction 

In many instream flow investigations. the site where the 
analysis is desired is not the same location. as where stream
flow data are available. Usually it is the responsibility of the 
project sponsor to transfer the streamflow data from the 
location where they are available to the site where the 
instream flow analysis is desired. In some situations, the 
instream flow analyst needs to do the transferral. The pro
grams presented in this section will allow the instream flow 
analyst to make relatively simple transferrals. The programs 
are based on the work of one of the authors while working 
with the Washington. Department of Ecology. These pro
grams are relatively simple; users interested in more com
plex approaches should contact experts in the area or de
velop their own programs. 

The TRANMR and TRANMN programs are available 
to make approximate estimations of streamflow at 00

gaged river segments (oogaged sites) by transferring data 
for a gaged location. The TRANMR program uses readily 
available information to make the streamflow transferal or 
it uses regional statistics that may be available from the 
U.S. Geological Survey. The TRANMN program requires 
measured data to develop a relation between the two sites. 

The TRANTS program is available to investigate the 
effect of longer records on the annual flows. In many 
situations, the daily and monthly flows are significantly 
regulated by humans, but the annual flows are reasonably 
representative of what the flows would be naturally. Ex
ceptions to this are large dams and irrigation projects. 
These regulated sites are often the sites with the longest 
records. Using the annual flows at the longer record site to 
extend the annual flow record at a site being studied allows 
the analyst to determine how representative the available 
record is. 

Programs to Transfer Streamflow Data 

Program BatchfProcedure 
Name Filename Rmction. 

TRANTS RTRANTS Thmsfening 
streamflow 
data 

i 
I 
~.. 

Program Description 
Thmsfers an annual streamflow me from a long record site to a short 
record site using the equation 

Qnew = A*(Qold)**B. 

RTRANTS, ZANTS, ZANTSN 

ZANTS =	 Annual time series me containing streamflow data from 
a long record site (input). 

ZANTSN =	 Thmsferred annual time series file for a short record site 
(output). 



64 BIOLOGICAL REPoRI' 90 (16) 

Program Batcb/Procedure 
Name Filename Rmctioo 

TRANMN RTRANMN	 Thmsfening 
stteamflow 
data 

TRANMR RTRANMR.	 Thmsfening 
stmunflow 
data 

Program Descriptioo 

Thmsfers a monthly streamflow me from a gaged site to an ungaged 
site using the equation 

Qnew = A*(Qold)**B 
with options to use different A and B values for different flow ranges 
or to compute A and B using given old and new flows. 

RTRANMN, ZMONQ, ZMONQN, ZOUT 

ZMONQ =	 Monthly streamflow me (in USGS or NWDC format) 
for a gaged site (input). 

ZMONQN =Monthly streamflow file with calculated flows for the 
ungaged site (output). 

ZOUT '" TRANMN results (output). 

1hmsfers a monthly streamflow me for a gaged site to an ungaged site 
using one of the following methods: (1) drainage area ratio; (2) drain
age area and precipitation ratio; or (3) regional statistics method. 

RTRANMR, ZMONQ, ZMONQN, ZOUT 

ZMONQ =	 Monthly streamflow file (in USGS or NWDC format) 
for a gaged site (input). 

ZMONQN = Monthly streamflow file with calculated flows for the 
ungaged site (output). 

ZOUT '" TRANMR results (output). 
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TRANTS Program 

Introduction 

The TRANTS program is used to investigate the effect of 
longer records on the annual flows. In many situations, the 
daily and monthly flows are significantly regulated by hu
mans, but the annual flows are reasonably representative of 
what the flows would be naturally. Exceptions to this are 
large dams and irrigation projects. These regulated sites are 
often the sites with the longest records. Using the annual 
flows at the longer record site to extend the annual flow 
record at a site being studied allows the analyst to determine 
how representative the available record is. 

Running TRANTS 

RTRANTS, ZANTS, ZANTSN 

ZANTS'"' Annual time series file containing 
streamflow data from a long record site 
(input). 

ZANTSN '"' Thmsferred annual time series file for a 
short record site (output). 
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These values are obtained from an analysis of the rela
tion between the two sites. Figure 4.1 is a diagram of the 
relation of the annual streamflow of the Black River at 
Watertown. New York (long record site), and the annual 
streamflow at Sandy Creek near Adams, New York (short 
record site). 

In this analysis, A is 15 and B is 1. 
The AQBKWAT.DAT file on your sample disk contains 

the annual streamflow data for the Black River at Water
town. New York. 

Fig. 4.1. Diagram of the relation of the annual 
streamflow of the Black River at Water
town, New Yode, and the annual stream
flow at Sandy Creek near Adams, New 
Yorle. 

1,000 +-------,,----,..-----.--.....---r-~~ 
100 200 300 400 500 700 1,000 

Annual flow of Sandy Creek 
near Adams, NY (as) 
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TRANMN Program 

Introduction 

The TRANMN program transfers monthly flows from a 
gaged (measured) site to an Wlgaged site using the equation 

Qnew - A*(Qold)**B 

with options to use different A and B values for different 
flow ranges or to compute A and B using given old and 
new flows. 

The sample output from the TRANMN program (Figs. 
4.3 and 4.4) was generated using gaged streamflow data 
from Sandy Creek near Adams, New York. and transfer
ring that data to the West Branchof the Oswegatchie River 
near Harrisville, New York. using two different options in 
the TRANMN program. The MQSANCK.DAT file on 
your sample disk contains the gaged streamflow data for 
Sandy Creek near Adams, New York. 

Running TRANMN 

RTRANMN, ZMONQ, ZMONQN, zour 
ZMONQ - Monthly streamflow file (in USGS or 

NWDC format) for a gaged site (input). 

ZMONQN" Monthly streamflow file with calculated 
flows for the ungaged site (output). 

ZOUT - TRANMN results (output). 

The two title lines from the input streamflow file will be 
displayed. 

.f;NtER··tWO·'.T!TLE LINES FO\{ UNGAGW SITE: 

··~NTER STATION·;:~ER·;:r:oR:i:mGAGED SITE. (·10 CHAR MAX), 

If option 0 is selected: 

Output is similar to option 1 except that only one equa

tion is used.
 

Ifoption 1 is selected:
 

To generate the output in Fig. 4.3, "2" was entered. 
Figure 4.2 is a diagram showing the development of the 

relations used in the TRANMN program. 
The points in Fig. 4.2 are from the daily values of 

streamflow published by the U.S. Geological Survey. 
Common sources for the ungaged sites are short records, 
miscellaneous streamflow measurements, or streamflow 
data from the instream flow study. One concern with the 
data shown in Fig. 4.2 is that the best relation for the 
winter period is Qw - 1.91 Qs for all flows, and during 
summer, Qw - 22.9 QsO.6 for flows less than 560. This 
problem can be solved by using the fIrst equation for all 
flows (option 0) for one run of TRANMN and both 
equations (option 1) for a second run. The SELMTS 
program (Chapter 8) could then be used to merge the two 
fIles into one file with the months of November through 
April from the fIrst file and May through October from 
the second file. 

The user must develop the logic of how to approach the 
problem and must develop the transfer equations. For 
assistance, see Riggs (1972). 

520 and 10000 were entered. 

The A and B values entered were 22.9 and .6. 

ENTER A AND ~ l'OR TKE.,·FI,OIoi RANGE FROM . 

520.0000000 TO 10000·~·GOOOOOO' . 

The A and B values entered were 1.91 and 1. 

Ifoption 2 is selected: 

To generate the output in Fig. 4.4, "24" was entered. 
The data used here are the same as shown in Fig. 4.2. 

Compare Figs. 4.3 and 4.4, both of which are based on the 
same data, but use a different approach to using the data. 
It would be better to have used the two-curves approach 
(option 1). The user must obtain the data used in the 
analysis and select a single curve. 
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Fig. 4.2. Diagram of the relation of the stream
flow of Sandy Creek near Adams. New 
York, to the streamflow of the West 
Branch Oswegatchie River near Harrisville. 
New York. 
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ZOOT file when option 1 was selected: 

USING DIFFERENT A AND B VALUES FOR 2 FLOW RANGES 
RANGE NUMBER LOWER BOUNDARY UPPER BOUNDARY A VALUE B VALUE 

1 0.00 520.00 22.90 0.60 
2 520.00 10000.00 1.91 1. 00 

ZMONON file when option 1 was selected: 

TRANSFERRED STREAMFLOW DATA FROM SANDY CREEK NEAR ADAMS, NY TO 
WEST BRANCH OSWEGATCHIE RIVER NEAR HARRISVILLE, NY USING TRANMN, OPTION 1 
04262500 1958 1 211.98 700.37 1135 516.19 388.48 802.48 
04262500 1958 2 894.04 517.69 392.98 366.93 462.01 791.80 
04262500 1959 1 638.76 590.35 446.15 847.79 652.47 1082 
04262500 1959 2 2013 516.64 266.06 261.78 228.45 101.50 
04262500 1960 1 374.62 800.26 917.70 509.45 882.85 762.92 
04262500 1960 2 1921 495.99 543.54 174.19 91.22 52.29 
04262500 1961 1 150.27 353.34 323.87 309.71 944.51 1302 
04262500 1961 2 1357 468.01 433.64 235.64 93.50 98.78 
04262500 1962 1 182.20 438.53 667.77 771.36 455.66 1216 
04262500 1962 2 1333 457.38 145.92 150.51 270.91 214.93 
04262500 1963 1 374.28 455.51 382.33 350.00 379.86 1554 
04262500 1963 2 2267 746.27 237.64 93.45 163.93 65.34 
04262500 1964 1 64.10 536.99 594.29 733.47 424.95 1524 
04262500 1964 2 974.02 523.37 229.25 87.84 88.63 63.55 
04262500 1965 1 114.45 374.58 701.71 454.01 903.80 553.57 
04262500 1965 2 1182 375.30 182.51 106.27 133.78 '346.96 
04262500 1966 1 715.43 915.63 993.51 560.48 658.85 1384 
04262500 1966 2 770.98 360.26 183.71 69.82 109.93 223.19 
04262500 1967 1 196.62 459.43 1039 800.82 421.16 451.82 
04262500 1967 2 866.70 605.80 215.27 149.48 90.73 197.20 
04262500 1968 1 653.91 1235 653.20 429.86 668.15 1091 
04262500 1968 2 717.47 511.01 308.25 157.33 77.63 169.78 
04262500 1969 1 369.56 1150 842.06 811.93 646.50 764.33 
04262500 1969 2 1532 710.06 545.43 216.96 116.51 68.70 
04262500 1970 1 128.85 562.40 655.29 402.28 678.57 716.33 
04262500 1970 2 1992 608.60 311.47 299.45 112.09 139.13 
04262500 1971 1 526.68 690.16 601.06 422.28 456.13 840.74 
04262500 1971 2 2204 1109 264.72 168.51 198.64 248.25 
04262500 1972 1 176.35 545.32 832.13 670.38 524.09 1166 
04262500 1972 2 1676 729.77 768.26 900.37 388.21 184.57 
04262500 1973 1 402.02 805.61 975.14 1003 871.96 1081 
04262500 1973 2 1090 644.72 339.57 115.20 103.17 136.23 
04262500 1974 1 240.28 627.61 1514 891.17 568.70 766.94 
04262500 1974 2 1447 880.17 336.76 245.24 250.32 193.88 
04262500 1975 1 236.74 797.56 841.98 812.45 763.28 1203 
04262500 1975 2 1227 402.67 360.39 165.92 120.78 644.90 
04262500 1976 1 562.06 763.00 866.48 698.45 1753 1933 
04262500 1976 2 819.31 1405 627.91 431.18 438.40 676.59 
04262500 1977 1 1084 754.79 743.63 392.36 493.33 3048 
04262500 1977 2 1572 397.46 185.25 109.10 462.72 688.26 
04262500 1978 1 967.85 1268 1040 1089 552.06 940.97 
04262500 1978 2 2361 511.13 255.75 97.32 74.29 207.65 
04262500 1979 1 333.62 385.91 611.13 898.61 499.64 2126 
04262500 1979 2 935.58 490.84 255.83 101.65 185.76 504.27 
04262500 1980 1 760.39 901.46 964.19 550.91 268.33 1290 
04262500 1980 2 1075 445.54 292.59 382.20 189.45 257.86 
04262500 1981 1 849.42 958.98 963.68 370.90 2227 705.51 
04262500 1981 2 828.72 559.39 300.81 416.47 625.81 659.82 
04262500 1982 1 1003 792.44 472.74 548.20 412.58 1121 
04262500 1982 2 1503 463.87 555.71 225.83 199.68 392.21 

Fig. 4.3. Sample output when Option 1 is selected in the TRANMN program. 



69 TRANMN PROGRAM 

ZOOT file when option 2 was selected: 

DATE 90/07/18. H 04250750 4348480760430003636045SW04140102 128.00 523.71 PROGRAM TRANMN 
TIME 09.38.35. N 04250750 SANDY CREEK NEAR ADAMS, N. Y. PAGE 1 

USING FLOW REGRESSION BASED ON 24 USER DEFINED PAIRS 

POINT OLD FLOW NEW FLOW 

1 161. 00 612.00
 
2 1580.00 425.00
 
3 118.00 245.00
 
4 536.00 1160.00
 
5 729.00 1290.00
 
6 231.00 433.00
 
7 327.00 763.00
 
8 210.00 628.00
 
9 164.00 296.00
 

10 150.00 292.00
 
11 194.00 302.00
 
12 278.00 696.00
 
13 229.00 388.00
 
14 620.00 860.00
 
15 1150.00 1780.00
 
16 275.00 921.00
 
17 267.00 623.00
 
18 51.00 216.00
 
19 21.00 143.00
 
20 13 .00 80.00
 
21 14.00 222.00
 
22 24.00 341. 00
 
23 33.00 95.00
 
24 11.00 66.00
 

TITLE OF GAGED SITE IS 

H 04250750 4348480760430003636045SW04140102 128.00 523.71 
N 04250750 SANDY CREEK NEAR ADAMS, N. Y. 

TITLE OF UNGAGED SITE IS 

TRANSFERRED STREAMFLOW DATA FROM SANDY CREEK NEAR ADAMS, NY TO 
WEST BRANCH OSWEGATCHIE RIVER NEAR HARRISVILLE, NY USING TRANMN-OPTION2 

THE REGRESSION RELATIONSHIP IS 

QNEW •. 297E+02 • QOLD 0.519 

CORRELATION COEFFICIENT ·0.8507 
STANDARD ERROR OF ESTIMATE ~ 0.0415 

ZMONQ file when option 2 was selected. 

Fig. 4.4. Sample output when Option 2 is selected in the TRANMN program. 



70 BIOLOGICAL REPORT 90 (16) 

ZMONQ file when option 2 wa. .elected. 

TRANSFERRED STREAMFLOW DATA FROM SANDY CREEK NEAR ADAMS, NY TO 
WEST BRANCH OSWEGATCHIE RIVER NEAR HARRISVILLE, NY USING TRANMN-OPTION 2 
04262500 1958 1 203.27 571. 03 815.27 438.66 343.12 642.32 
04262500 1958 2 705.18 439.76 346.55 326.61 398.58 634.92 
04262500 1959 1 527.35 492.63 386.72 673.54 537.12 795.12 
04262500 1959 2 1097 438.99 247.38 243.94 216.85 107.56 
04262500 1960 1 332.51 640.78 721.28 433.71 697.55 614.86 
04262500 1960 2 1071 423.79 458.68 171.54 98.08 60.64 
04262500 1961 1 150.99 316.12 293.20 282.09 739.46 875.31 
04262500 1961 2 894.42 403.05 377.33 222.74 100.19 105.06 
04262500 1962 1 178.34 381.01 547.99 620.73 393.84 844.99 
04262500 1962 2 886.12 395.12 147.20 151.19 251. 27 205.71 
04262500 1963 1 332.25 393.73 338.42 313.54 336.53 959.41 
04262500 1963 2 1167 603.24 224.37 100.14 162.78 73.51 
04262500 1964 1 72.30 453.90 495.47 594.29 370.79 949.96 
04262500 1964 2 759.39 443.93 217.51 94.93 95.66 71.76 
04262500 1965 1 119.33 332.48 571. 98 392.61 711.83 465.99 
04262500 1965 2 832.67 333.03 178.61 111.91 136.56 311.18 
04262500 1966 1 581.63 719.88 760.82 471.01 541.66 903.55 
04262500 1966 2 620.46 321.46 179.62 77.84 115.24 212.53 
04262500 1967 1 190.47 396.65 778.54 641. 17 367.93 390.96 
04262500 1967 2 686.50 503.75 205.99 150.30 97.62 190.97 
04262500 1968 1 538.15 851. 68 537.64 374.48 548.26 798.71 
04262500 1968 2 583.06 434.86 280.94 157.10 85.31 167.79 
04262500 1969 1 328.63 820.66 669.60 648.84 532.87 615.84 
04262500 1969 2 952.30 577.86 460.06 207.39 121.18 76.76 
04262500 1970 1 132.19 472.40 539.13 353.63 555.64 582.27 
04262500 1970 2 1091 505.76 283.48 274.00 117.19 141. 26 
04262500 1971 1 446.35 563.83 500.34 368.77 394.19 668.70 
04262500 1971 2 1150 805.57 246.30 166.70 192.17 233.00 
04262500 1972 1 173.38 459.97 662.77 549.84 444.46 826.67 
04262500 1972 2 997.84 591. 70 618.57 709.49 342.91 180.35 
04262500 1973 1 353.43 644.48 760.14 764.75 690.11 794.84 
04262500 1973 2 798.42 531.60 305.45 120.00 109.09 138.71 
04262500 1974 1 226.53 519.39 946.51 703.23 476.98 617.65 
04262500 1974 2 924.48 695.72 303.26 230.56 234.68 188.18 
04262500 1975 1 223.64 638.91 669.55 649.20 615.11 840.02 
04262500 1975 2 848.90 353.92 321.57 164.49 125.00 531. 7 3 
04262500 1976 1 472.16 614.91 686.35 569.69 1021 1074 
04262500 1976 2 653.94 910.59 519.60 375.48 380.91 554.24 
04262500 1977 1 796.03 609.19 601.39 346.08 421.82 1361 
04262500 1977 2 965.33 349.96 180.92 114.49 399.10 562.49 
04262500 1978 1 755.23 863.31 779.16 797.72 464.89 737.06 
04262500 1978 2 1192 434.94 239.07 103.72 82.14 199.68 
04262500 1979 1 300.81 341.16 507.58 708.29 426.48 1129 
04262500 1979 2 733.41 419.98 239.14 107.70 181.35 429.89 
04262500 1980 1 613.09 710.24 752.76 464.05 249.21 871. 29 
04262500 1980 2 792.68 386.26 268.56 338.32 184.46 240.78 
04262500 1981 1 674.66 749.24 752.41 329.65 1156 574.66 

04262500 1981 2 660.43 470.22 275.07 364.38 518.10 542.35 

04262500 1982 1 764.41 635.37 406.56 462.08 361. 44 810.09 
04262500 1982 2 943.08 399.96 467.54 214.70 193.04 345.97 

Fig. 4.4. Continued. 
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TRANMR Program
 

Introduction Running TRANMR 

IITRANMR, ZMONQ, ZMONQN, zourThe TRANMR program transfers a montWy stream
flow file for a gaged (measured) site to an ungaged site 

ZMONQ ... Monthly streamflow file (in USGS or
using one of the following methods: drainage area ratio, 

NWDC format) for a gaged site (input). 
drainage area and precipitation ratio, or the regional 
statistics method. ZMONQN ... Monthly streamflow file with calculated 

The TRANMR program was used to transfer gaged flows for an ungaged section of stream 
streamflow data from Sandy Creek near Adams, New (output). 
York, to (1) the Salmon River between the Salmon River 
Reservoir and Pulaski using the drainage area ratio only, ZOUT = TRANMR results (output). 
and (2) the Salmon River at the Salmon River Reservoir 
using the drainage area and precipitation ratio. The 
MQSANCK.DAT file on your sample disk contains the 
gaged streamflow data for Sandy Creek near Adams, 
New York. Figure 4.5 contains sample output from the 
TRANMR program. The two title lines from the input streamflow ftle will be 

displayed.The following data is needed to do the streamflow 
transferrals. 

Sandy Creek near Adams, New York: 

Drainage area: 128 square miles
 
Precipitation: 40 inches
 

This labels the fIrst month on the input data set-for
Salmon River between Salmon River Reservoir and 

example, if the data in the input file is in water years 
Pulaski: 

(beginning in October), 10 would be entered here. 

Drainage area: 66 square miles 
If 1 is entered to use drainage area ratio only: 

Salmon River at Salmon River Reservoir: 

Drainage area: 191 square miles
 
Precipitation: 52 inches
 

DATE 90/07/18. H 04250750 348480760430003636045SW04140102 128.00 523.71 PROGRAM TRANMR 

TIME 15.36.06. N 04250750 SANDY CREEK NEAR ADAMS, N. Y. PAGE 2 

CALCULATED FLOWS FOR UNGAGED SITE DRAINAGE AREA ~ 191.0
 
BASIN PRECIPITATION ~ 52.00
 

TRANSFERRED STREAMFLOW DATA FROM SANDY CREEK NEAR ADAMS, NY TO 
THE SALMON RIVER AT THE SALMON RIVER RESERVOIR (TRANMR' OPTION2) 

NOV JAN MAR MAY JULY SEPTYEAR OCT DEC FEB APR JUNE AUG 

1958 79.17 580.21 1152.89 348.92 217.26 727.95 871. 57 350.61 221. 47 197.55 290.05 711.86 

1959 497.67 436.41 273.63 797.72 515.59 1098.57 2044.60 349.42 115.61 112.53 89.68 23.20 

1960 204.50 724.59 910.35 341.35 853.47 669.13 1951.48 326.46 380.27 57.07 19.42 7.68 

44.62 185.51 160.44 148.92 955.10 1322.22 1378.45 296.35 260.97 94.43 20.23 22.17 

1962 61.51 265.89 535.90 681.51 283.43 1235.31 1353.88 285.22 42.48 44.73 119.15 81.01 
1961 

283.28 211.56 182.60 209.29 1578.10 2302.59 644.96 95.77 20.21 51.58 11.131963 204.19 

Fig. 4.5. Partial WUT me when option 2 was selected in the TRANMR program to transfer data from Sandy Creek near Adams, 
NY to the Salmon River at the Salmon River Reservoir. 
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If 2 is entered to use drainage area and precipitation 
ratio: 

The regional statistics method requires a study using ex
isting data to detennine a relation between the mean monthly 
flow and watershed characteristics and between the monthly 
standard deviation offlows and watershed characteristics. It 
is outside the scope of this manual to explain how to develop 
the equations; however, they are sometimes published in 

If3 is entered to use the regional statistics method: U.S. Geological Survey reports. 
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Chapter 5.
 
Water Resource Systems Analysis
 

Introduction 

The objective of many instream flow studies is to com
pare various water management schemes. These schemes 
may include both structural and nonstructural consid
erations. Structural considerations include the size and 
locations of reservoirs and diversions. Nonstructural con
siderations comprise the rules for the operation of the 
reservoir or the diversion. Usually the analysis of the water 
resource system will be done by the sponsoring agency or 
group and the streamflows for the various schemes will be 
made available by the sponsor. The instream flow analyst 
will (or at least should) be involved in the selection ofsome 
of the alternatives. The instream flow work then proceeds 
through the various time series analyses using the spon
sor's streamflow, or management, alternatives, and there 
is no need for the instream flow analyst to do any water 
resource systems analysis. 

Occasionally, the need for the instream flow analyst to 
do an analysis of the water resource system does arise. 
Usually, this is due to the sponsor refusing to study viable 
alternatives or having limited ability to do a water resource 
systems analysis. The programs in this chapter are rela
tively simple water resource systems models that can be 
used for the analysis in many water resource systems with 
which the instream flow analyst comes into contact, be
cause most systems are relatively simple. fur more com
plex systems, the analyst should consider using the pro
grams available from the U.S. Bureau of Reclamation and 
the U.S. Army Corps of Engineers, as well as programs 
available from other groups. 

There are three major programs in this chapter that actu
ally do the water resource systems analysis: QABSDY, 
QABSMN, and RESYLD. The other programs either assist 
in building input fIles, analyzing the results of the systems 
analysis, or reformatting the results of the water resource 
systems analysis so that they may be used as input to the 
other TSLIB programs. 

The QABSDY and QABSMN programs are available to 
analyze the situation shown in Fig. 5.1. The idea is that the 
flow at a downstream control point (Qo) is related to the flow 
at an upstream control point (QI) by the equation 

Qo E QI-D, 

where D is an abstraction (diversion) from the river. The 
QABSDY program uses average daily flows and the 

QABSMN uses average monthly flows. An example of the 
use of the QABSDY program would be the analysis of the 
effect of a small hydroelectric project on instream flow 
values. It is assumed that the project does not cause rapid 
changes in streamflow by operating in peaking mode. A 
peaking mode project would have to be analyzed using 
techniques not presented in this manual. 

Typically, a small hydroelectric project diverts flow 
from a river, generates energy, and then returns the water 
to the river downstream. Often the distance between the 
diversion point and the return flow point is relatively short 
with negligible travel time and inflow. In such cases, the 
situation is as shown in Fig. 5.1 and the management 
model is 

D E 0 if QI < QMIN + QTMIN 

D = QI - QMIN if QT > QI > QMIN + QTMlN 

D=QT if QI>QMIN+QT, 

where 

QI = the streamflow without a diversion, 

D = the diversion, 

QT =	 the desired flow through the turbine (or 
target flow), 

QTMIN E	 the minimum flow that can be used by 
the turbine, and 

QMIN = the minimum flow allowable in the river 
at any time a diversion occurs. 

The power developed by a given project is calculated by 
the equation: 

P = e'Yw (0) H 

where 
P = the power, 

H =	 the head on the turbine, 

'Yw =	 the unit weight of water, 

D =	 the diversion (hence, flow through the 
turbine), and 

e = the efficiency of the system. 
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Or (inflow) 
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Diversion (abstraction) 
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• Control point 

For any system. the efficiency is a function of flow 
through the turbine and is highest at the design flow for 
the turbine. Also, any turbine system will have a mini
mum flow through the turbine below which damage can 
occur to the turbine. 

Daily values of streamflow are used to operate the 
system using the QABSDY program. After the analysis 
using the QABSDY program. then the HABTD program 
(Chapter 6) could be run to obtain the daily values of 
habitats. The HABTD program also transforms the daily 
habitats to monthly habitats. The analysis of the monthly 
habitats then proceeds in the usual manner (Chapter 8). 
When doing the water resource systems analysis using 
the QABSDY program, keep in mind how you intend to 
transform the daily habitats to monthly habitats using 
one of the methods in HABTD: 

• the average daily habitat for a specified month. 
• the minimum daily habitat during a specified month. 
•	 the minimum daily habitat for a specified number of 

consecutive days during the month, and 
•	 the median habitat value for the month. 

The use of a minimum N-days assumes that fish can be 
crowded for short periods and cannot fill all the habitat 
during relatively short periods of excess habitat. 

The assumption is made in the analysis that the mini
mum flows for the project can be specified for each 
month as the minimum flow during the specified month. 
The instream flow requirement can be specified for any 
period desired (Le., weekly, monthly, a rule curve, etc.). 
Data for the North Fork of the Snoqualmie River near 
Snoqualmie Falls, Washington, are used for illustration. 
The physical habitat-versus-streamflow relation was 
shown in Chapter 1 of this manual. Only the time series 
for the adult rainbow trout is presented here. 

For this illustration, a flow of 100 cfs was used as the 
minimum value (QMIN) of the instream flow when a 
diversion occurs. The minimum diversion (QTMIN) was 
assumed to be 10 cfs, and the desired diversion (QT) was 
assumed to be 75 cfs. (Normally, a variable instream 
flow requirement would be specified.) 

00 (outflow) ..
 

Fig. 5.1. A simple diversion from a stream. 

The period of records used was for 41 water years 
(1930-49 and 1962-82). The steps followed were 

1.	 Generate a daily time series of diversions and in
stream flow using the operation logic and values 
specified here. 

2.	 Develop a time series of daily habitat values using the 
streamflow for the cases of with and without the 
diversion. The daily habitat time series was then 
converted to a monthly habitat index using the mini
mum of any 10 consecutive days during the month. 
The equation is 

~J)= 1~[ min[~ HAD (j••) ]} 

where 
HAD = a daily habitat, and 

HA - the habitat index for the monthj. 

Anyone doing a habitat analysis could select other 
indices as well as other time periods for the index. 

A comparison of the preproject and postproject dura
tion curves for the streamflow with all months is given 
in Fig. 5.2. Figure 5.3 is a comparison of the preproject 
and postproject physical habitat for adult rainbow trout. 
Figure 5.4 is a plot of the diversion. Selected data from 
the duration curves is given in Table 5.1. 

How one uses the information in Figs. 5.2 through 5.4, 
Thble 5.1, and the techniques chosen to produce the 
figures and table themselves depends on the objective 
selected for the analysis. However, this is outside the 
scope of this manual. 

The use of the monthly diversion program (QABSMN) 
is similar to the daily diversion program (QABSDY) 
described previously. 

The third water resource systems analysis program is the 
RESYLD program. This program is a simple reservoir 
operations program; the system analyzed is shown in Fig. 
5.5. The program operates the system by attempting to 
meet the following demands: 
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1.	 A diversion from the reservoir (P), 
2. A flow used to generate hydropower (Qp), 
3.	 An instream flow need in the river just downstream 

of the reservoir (I), 
4. A water right diversion at some downstream control 

point (D), and 
5.	 An instream flow need at the downstream control 

point (1'). 

The three factors not under control of the system op
eration are the inflow to the reservoir (Qr), the local 
inflow downstream from the reservoir (QL), and the net 
evaporation rate from the reservoir surface (E). The 

o-t----,------,------,r--,.----,------r----,--,.----,--......, 

8 16 24 32 40 48 56 64 72 80 

Diversion (cfs) 

actual flow from the reservoir (Qo), the actual down
stream flow (Qo'), the actual diversion (P), the actual 
diversion for water rights downstream (D), and the actual 
evaporation (E) depend on the criteria used to operate the 
reservoir and the demands. The actual evaporation (E) is 
the evaporation rate (e) times the surface area of the 
reservoir; the surface area depends on the reservoir con
tents. The equation for the outflow (Qo) is 

Qo = QI -~S + P + E 

and for the downstream control point is 

Qo' = Qo + QL - D QL. 

Table 5.1. Selected duration data/or streamjlows, diversions, and adult rainbow trout/or the assumed project on the
 
Nonh Fork Snoqualmie River, Washington.
 

Streamflow (cfs) Habitat (ft2 /1,OOO ft) 

Average 
diversion 

(cfs) 

Statistic 
Without 
project 

With 
project 

Without 
project 

With 
project 

With 
project 

10% Exceedence 893 818 20,600 20,100 75.0 
Average 502 440 16,500 14,900 62.3 
Median 474 402 18,200 16,100 75.0 

90% Exceedence 137 107 8,500 8,500 22.3 
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The tenn 6,S is the change in storage if the reservoir and 
the tenus QL are losses from the channel between the 
control point at the reservoir and the control point down
stream. 

The operation criteria for the reservoir are part of the 
logic of the program. There are many options in the 
program. 

The reservoir is considered to be divided into a number 
of zones as shown in Fig. 5.6. The maximum storage 
cannot be exceeded without risk of structural failure, and 
the reservoir cannot be drawn down below the bottom of 
the usable storage (the absolute minimum) by release to 
the power house or to any diversion. The actual storage 
may be reduced below the absolute minimum by evapo
ration. 

The buffer storage is a storage level that activates a 
reduction in releases below the desired level. The pro
gram has a number of options on how the reduction 
occurs; this is explained in the RESYLD program sec
tion. The simplest of this is 

where 

The reduction ranges from zero percent when the reser
voir contents are larger than Sa to 100% when the storage 
is down to the absolute minimum. 

The RESYLD program is a derivative of the Reservoir 
Yield Program of the Hydrologic Engineering Center of 
the U.S. Army Corps of Engineers (HEC 1966). The 
program has been modified to allow the analysis to inves
tigate instream flow management alternatives. 

Qr - the target release to a specific use, 

QA = the actual release, 

S = the water storage in the reservoir, 

SA = the absolute minimum storage, and 

Sa = the buffer storage. 

Top of normal storage (SN) 

Top of buffer storage (58) 

80ttomof 
useable storage (SA) 

Fig. 5.6. Conceptual division of a reservoir 
into zones as used in the RESYLD pro
gram. 
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Water Resource Systems Analysis Programs 

Program 
Name 

BatchfProcedure 
Filename Ftmction 

QABSDY RQABSDY Water resource 
systems 
analysis 

QABSMN RQABSMN Water resource 
systems 
analysis 

Prognun Description 
Subtracts a diversion flow by day from a daily streamflow fIle while 
leaving a user-specified minimum flow in the main stream. 

RQABSDY, ZDQ, ZDQD, ZDQR, ZDQN, ZOUT 

ZDQ =	 Daily streamflow fIle in WATSTORE format, or a free
formatted fIle with streamflows and dates (input). 

ZDQD - Diversion streamflows in daily flow fIle format, or a free
formatted fIle with diversion flows and dates (input). 

ZDQR =	 Required minimum instream streamflows in daily flow fIle 
format, or a free-formatted fIle with required instream 
flows and dates (input). 

ZDQN =	 Daily streamflow fIle with flows left after the diversion 
(output). 

ZOUT =	 QABSDY results, including annual shortages and diver
sions (output). 

Subtracts a diversion flow by month from a monthly streamflow fIle 
while leaving a user-specified minimum flow in the main stream. 

RQABSMN, ZMONQ, ZMONQN, ZOUT 

ZMONQ = Monthly streamflow fIle in USGS or NWDC format 
(input). 

ZMONQN =	 Monthly streamflow fIle in the same format as the 
ZMONQ input fIle, with diversion flows subtracted 
from the monthly flows (output). 

ZOUT =	 QABSMN results, including annual shortages and diver
sions (output). 
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Program BatclJlProcedure 
Name Filename Function Program Description 

RESYLD RRESYLD	 Water resource 
systems 
analysis 

RESIN RRESIN	 RESYLD input 

file creation 

CHGMIN RCHGMIN	 ZRESIN file 
modification 

Operates a single reservoir with monthly flows using criteria such as 

the maximwn and minimwn flow at the reservoir and downstream, 
downstream water rights. pipe flow from the reservoir, and power pro

duction. 

RRFSYLD, ZRESIN, ZRES, zorn 

ZRESIN - RESYLD input file created by the RESIN program (in
put). 

ZRES = RESYLD output file containing pipe and river flows from 

the reservoir, river flow downstream, reservoir storage, in

flow, elevation, evaporation, surface area, unregulated flow 

downstream, downstream water rights, and power produc

tion (output). 

zorn = RESYLD results (output). 

Creates an input file for the RESYLD program with the flows from 

one or two monthly streamflow files or from user input. 

RRESIN, ZRESIN, ZMONQ, ZMONQ2 

ZRESIN - RESYLD input file (output). 

ZMONQ =	 Monthly streamflow file in USGS or NWDC format. 

Reservoir inflows will be calculated from this flow file. 

The local inflows can also be calculated from this file or 

entered manually (optional input). 

ZMONQ2 =	 Monthly streamflow file in USGS or NWDC format. 

Local inflows will be calculated from this flow file if 
two flow files are used as input (optional input). 

Changes the minimwn flow values for the river at the dam, the pipe at 
the dam, and the river at the downstream control point. 

RCHGMIN, ZRESIN, ZRESINN 

ZRESIN = RESYLD input file (input). 

ZRESINN =	 New RESYLD input file with modified minimwn flow 

values (output). 
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Program 
Name 

BatcbfProcedure 
FIlename Function 

RESYI RRESYI Reservoir 
yield index 
computation 

RSfOMQ RRSTOMQ RESYID output 
ftle conversion 

Program ~ption 

Computes the yield index for a reservoir given a RESYID input file 
and a monthly time series file with reservoir surface area or storage 
volwne values. 

RRESYI, ZRESIN, ZMT8, ZMTSN, ZANTS, ZOUT 

ZRESIN = RESYID input file (input). 
ZMTS = Monthly time series file containing reservoir surface areas 

or storage volwnes (input). 

ZMTSN = Monthly time series file containing reservoir yield index 
values (output). 

ZANTS = Annual time series file containing reservoir yield index 
values (output). 

ZOUT = RESYI results including area, storage volume, and yield 
index (output). 

Converts the output ftle (ZRES) from the RESYID program to a mul
tirecord monthly flow file. 

RRSTOMQ, ZRES, ZMONQ 

ZRES = RESYID output file (input). 

ZMONQ = Monthly flow file in USGS or NWDC format (output). 
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CHGMIN Program 

Introduction 

The CHGMIN program changes the following mini
mum flow values in the RESYLD input file (ZRESIN): the 
outflow to the river at the dam. the pipe (diversion) flow 
at the dam. and the flow in the river at the downstream 
control point. If the RESYLD input file does not contain 
minimum flow values for these three items, then they will 
not be changed. 

Running CHGMIN 

RCHGMlN, ZRESIN, ZRESINN 

ZRESIN .. RESYLD input file (input). 

ZRESINN .. New RESYLD input file with modified 
minimum flow values (output). 

The three title lines and the ftrSt period from the input 
ZRESIN file will be displayed. 

The periods and the previously entered flows will be 
displayed. 

Example: 

Minimum outflow to river in cfs is-
Period Flow 
10 20.00 
11 20.00 
12 20.00 
1 30.00 
2 30.00 
3 40.00 
4 50.00 

[more data here] 

If0 is entered to change minimums: 

Enter the 12 new values separated by a space, comma, 
or carriage return. 

You will be prompted to change the minimum pipe flow 
data and the minimum flow at downstream control point 
data in the same way. 
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RESIN Program 

Introduction 

The RESIN program creates an input file for the 
RESYLD program. Before using the RESIN program. 
review the RESYLD program documentation for an expla
nation of the options and variables. 

The ZRESIN.DAT file on your sample disk is a sample 
input file to the RESYLD program that was created by the 
RESIN program. 

Running RESIN 

RRESIN, ZRESIN, ZMONQ, ZMONQ2 

ZRESIN - RESYLD input file (output). 

ZMONQ - Monthly streamflow file in USGS or 
NWDC format (optional input). (Reser
voir inflows will be calculated from this 
flow file; local inflows can also be cal
culated from this file or entered manu
ally.) 

ZMONQ2 - Monthly streamflow file in USGS or 
NWDC format (optional input). (Local 
inflows will be calculated from this flow 
file if two flow files are used as input.) 

The reservoir and local inflow data (lines beginning with 
QR and QL) are at the bottom of the ZRESIN file. Option 
o creates a file with just these lines. This allows the 
analysis of the same RESYLD data using different reser
voir and local inflows. The original RESYLD input file 
would be edited and the QR and QL lines replaced with 
the new QR and QL lines. 

If 1 is entered, the reservoir inflows will be calculated 
from the frrst streamflow file (ZMONQ) specified as input. 

If 1 is entered, the local inflows will be calculated from 
the second streamflow file (ZMONQ2) specified as input. 

Enter three lines of information (up to 80 characters per 
line) to identify the information. 

RESYLD IOC OPTIONS: (See Table 5.1). 

This ID number is used as a reference for the site, run, 
or whatever the user chooses. 

IflOC(2) is 3 or 4: 

IflOC(2) is S: 

If 0 is entered, local inflows will either be calculated 
from the frrst streamflow file (ZMONQ) specified as input 
or entered manually. 
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Enter the nwnber of years to be analyzed and the ftrst 
year to analyze. 

~#§t9\l'!l~~~tl:ig;)'~~ppil;j:l~~!t'!'l!tirulmEIC 
otTniEl'ERloosi>ollU.CHlIl!AltCiOO(IIl'OM .1$), .. 

The year can be divided into up to 15 periods of equal 
or unequal length; the usual application is in months. 

For example, if the ftrst month on the input monthly 
streamflow fIle(s) is October (streamflow fIles are usually 
in water years) and you are using monthly periods, you 
would enter 10 here. Another example, if you were using 
six periods of 2 months each and your flow data starts with 
October, then you would enter 5 because the ftfth period 
starts with October. 

If months are not being used as periods, then you will 
be prompted to: 

This message will only be displayed if reservoir and 
local inflow values are being read from monthly stream
flow fIles. If there are errors in the fIle(s), the program will 
print out a message to identify the fIle that contains the 
error. 

EllTERTHtNUHBEROP' poINTS II(TH/!; RESERVOIR STORAGE 
'tAllI:.E (MAX (0), 

This is the storage-versus-area and storage-versus
elevation table for the reservoir. 

ENTERTc" ) RESERVOIR STORAGE VALUES IN ACRE· FEET' 

The blank will contain the nwnber of points entered in 
the previous step. Enter the reservoir storage values (in 
acre-feet) corresponding to the surface areas and eleva
tions for each point. These values must increase continu
ously. 

ENTER THE ("'-1 RESERVOIRSURP'ACE AREAS IN ACRES, 

Enter the reservoir area in acres for each storage value 
entered in the previous step. 

EllTERl.')'OUSEWArJ::RSURFAC$ j;LEVATIONS. OR 0 IF WATEll 
S~rAC/!; ELEYA'q9~@ENOT TO BE USED (POWER PRODUCTION IS 
NOT BEING CONSIDERED); 

If1 is entered: 

ENTER [...; ) RESERVOIR WATER SURP'ACE ELEVATIONS (IN FEET) : 

RESIN PROGRAM 

Enter the reservoir water surface elevations (in feet) for 
each storage value entered. 

RESYLD WILL AllOW YOU TO RUN THROUGH 
COMPUTATIONS FOR UP TO FOUR DIFFERENT 
GROUPS OF YEARS FROM 1HE FLOWS ON 1HE 
DATA SEI 1HE GROUPS OF YEARS MUST BE 
CONSECUTIVE. 

For example, if 3 is entered, you will be prompted to 

EIITER .• NUHBEROrYEARSi.@~Mti!#1(eAI!mjitii~i ... 
3 OIlOOl'SOF YlIARS,. .. 

RESYLD will process the flow data for each group of 
years specifted. The program can start with any year in the 
data set and use any nwnber of years less than or equal to 
the remainder in the data set. 

EllTER· l!"olt·. FL9W.REQPtR~t~.l\C~iP'El~'tt~#I'¢~I9i:) 
··OP'OR.· FLOWREQUIREMENT~fIN·.CUIl:ICFEEirPER"SECONri 

All flow requirements (I.e., minimwn diversion flows, 
maximwn instream flows, etc.) must use the same unit, 
either acre-feet per period or cubic feet per second. 

Enter the nwnber of complete computations desired for 
each period for successive approximations of power, 
evaporation, and reservoir quality. Usually "2" is entered. 

ENTER 1 TO PRINT YEARLY CALCULATIOllS 
o OTI!l!RWISE: 

Option 0 lists averages and other statistics for the entire 
run; option 1 lists statistics by year. 

ENTER THE INITIAL STORAGE (IN ACRE· FEET) OF TIlE RESERVOIR, 

Enter the reservoir storage (in acre-feet) at the start of 
the analysis. 

ENTER CONVERSION FACJ'OR FOR RESERVOIR INlfLOWS 

I II' THE RESERVOIR AND LOCAL INFLOWS ARE :IN CFS.
 
ENTER A POSITIVE CONVERSION FACTOlloROP'ORNOCONVERSION;
 

IF THE RESERVOIR AND LOCALINFLOWSARE.. INliCllE-rEiIT,
 
ENTER A NEGATIVE CONVERSION FACTOR OR.'l P'OR NOCONllERSIOr<:
 

FOR THE FOLLOWING PROMPTS, IF -2 IS 
SELECTED, YOU WILL BE PROMPTED IMMED
IATELY FOR 1HE DATA FOR 1HE FIRST YEAR. 
YOU WILL BE PROMPTED LATER TO ENTER 1HE 
VALUES FOR ADDITIONAL YEARS. 
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This option allows you to specify a minimwn instream 
flow for the stream below the dam for each period (usually 
a month). 

If-lor -2 is entered: 

The blank will contain the nwnber of periods for each 
year specified in a previous prompt. If -2 was selected. 
enter the minimwn flow values for the first year. You will 
later be prompted to enter the values for additional years. 

Note: This type of prompting will be done whenever 
-lor -2 are selected for the following prompts. 

This is the minimwn flow to divert (abstract) from the 
dam (that flow necessary for municipal, irrigation, or other 
purposes). 

PEJ:UOD 
·PERIOD 

ENTI~CHANNEL CP,,!'A9I 'rtA'l"PllM. 
·,~'1'qEiITER. cli1.NNE~(;i\I'i\CiTiESF'oR· !i,\(;H TIME 
h,I,!,oEN'1'ER.~t;(;ApACiT:tI\S~l\l\AcH·tlHe 

YEAR'i· .... 

This is the maximwn permissible flow to the channel 
without causing flood damages. 

ENTER MINIMUH. REQUIREDFI.OW.....T· DOWNSTREAM CONTROL· POINT 
--I TO ENTERMINIHUH fLOW. vALUES FOR EACH .TIME FERIOD 
'-a TO ENTER FLOWV!iLUES F'OR EACH ..TIME FERIOO; EliCH YEAR; 

This is the minimwn permissible flow at a downstream 
point considering a local inflow below the reservoir and 
some downstream control point (local flow loss will be 
considered later). Water rights should not be considered in 
this minimwn flow value. This value will be specified later. 

E:NTER.'!'IlE MAXIHtill.. PERMISSIBLE. fLOW AT DOWNSTREAH<;:ONTROL PO.INT 
~'; TO ENTERl'JIiX~lMl FLOiI Fp~ EACH TIMEPERIi;l!l
 
,,zTOENTERI'LOWVIIl.UES FOR EACilTIHEPERIOD,EACil YEAR;
 

This is the maximwn permissible flow at a downstream 
point. This is usually the channel capacity at that point. 

E:NTER. HWIMUHREQUIRED FUlWFOR .WATER RIGHTSOOWNSTREAM OF THE 
CONTROL
 

-;l.IqE!trERWAT~RIGHT ...~•. YALUESFOR EACH. TIME. PERIOD
 
"2.TOENTER WATER RIGHT FLOW FOR EACH .TIME PERIOD •. EACH YEAR;
 

This is the minimwn permissible flow downstream from 
the control point for water rights. 

E:NTER t rFW",TER QUALITY ANALYSIS IS· TO BE DONE 
o OTHERWISE: 

If1 is entered: 

Enter the effluent (in tons per day) between the reservoir 
and some downstream control point. 

.ElfrI!lt.·.!!AXlMUM·.·PERJ,I~llS:t!li.ll··~TI~.•••• (til.•.·PPM.··qR·· 
ti~S¢li:t!iMl'tRAt\1lUirQl!WAti!:iii)6At.f1'YjiJ\cMif/ 

j@~p<:>j';iff~~~*l#!frUQDl;; 
~W •••Iq·.ENT~ •• ji.:.Q: ••.••y~~ .•••.Fp!'c·••.~'* •..• TIMl':..•••P!!RI?Ri .....~~ 
.o:2'!'O.ENT!!R WiQ>Y~S;~I!cll¥;~J'rME PER;IOlh~6111'EI\R' 

Enter the initial water quality of the reservoir (in parts 
per million or degrees of temperature). 

~.~••·.·!'f);l•••• ~1';~9f"\'{\·T1jR;···OW,l.l'rt.!VSllSUS'.R~@'c:}1:~ 
INP'LOW\PAIRS.(HAX.10): 

Reservoir inflow must increase continuously. 

ENTSR.•·.IlUHBER.••Qf'.•. WATER.···Q(jl\LtITi~!l$tis.,t.iX;~ •••·tl¢4>W 
PJiIllSCMAX··IO), 

Local inflow must increase continuously. 

l':tgE~l'JIilCI~.. RES!!RYB~~~M?~@9~!'H;#l#!tE!!):6B§;
""lTqEtg~HAXI~~m~9'!yN:~~~.rI~l:'~wiim. OR 

. "2 TO ENTER ·HAXIHUHSTORAGE.FOR.EACWTIME·•• ·I'E!tIOD;EACIlYEAR: 

This is the maximwn permissible reservoir storage (in 
acre-feet) for the whole period or for each period. 

ENTER; .MINj:~ •••.RES!!RVO'I!l ••• ·.\tr9M-~~ ••·.\"ClR .·.A9i.1:):~ ••fl:RI0P$i<··.•·••..••·•• 
--I TOENT~}!INIHUH .·SIq~GJ'{}'()i{EACil .'l'IHEl'EI!I()Oi/ 
--2 TO ENTEj{HINIHUHSTO~<;1EVALlJES FOR~'I'IHEP¥-#?!>; 

EACH YEAR; .. 

This is the minimwn permissible reservoir storage. 

~!!"'Hll:HlJl(.$TORAGE FROM. BUFFERPJla\f()l\Nih~E;.PERIODS, 
,-lTOE'ITR.llINlMUH. STORAGE ..FOR~TI"');lPERI(lR(QR 
-,zTO ENTERHINlMUH STORAGEf'OREACHTrHEPERIOD, EACilYEAR: 

Specify a storage level greater than or equal to the 
minimwn permissible reservoir storage at which shortage 
is initiated. 

ENTER IIF~OPOWER. IS· PART OF 'I'IlEl\lAAL¥srS 
OOTHERWISEi 

If1 is entered: 

Wti!R MJ;NnlU"t~~t~()9t.Jc;rXoIIt()~A9itfi4tt£lrt6oo; 
'-1 TO· ENTER MINIHIJ!IPQWEI!.!"OR •.. %(;lITIIlEl:'ERf()l?/()!! 
-,z TO ENTER MINIHUHPOWERFOREACHTIllE .PERIOD. EACHYEAA: 

Specify a minimwn power requirement per period (in 
thousands of kilowatts per hour). 

http:��.��...�...�..���..�../...�../.../.��
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If-1 is selected, plant efficiency values are expressed as 
a ratio less than 1 corresponding to reservoir elevations. 

Enter an outlet flow capacity in cfs, or up to 10 outlet 
capacities (in cfs) versus reservoir storages (in acre
feet) may be specified. These values must increase 
continuously. 

ENTER AN ·EVAPORATION VALOl! FQR··ALL 'rIllE PERlOO5. 
,'fro ENTER evAP<:l~itON VAWES rOR:l</',CH TIllE Pl>RIOO;OR· 
-2 To ·ENTER evAPORATION rOR l>l'oCH· TIllE Pl>RIOD. l>i\CH YEIIR; 

Enter a reservoir evaporation (net change to project 
conditions) in inches per year or specify to enter a reservoir 
evaporation value for each period. 

mn:R l"1.aiI LOSS ..!lEFORE: ~ a::NrRoL ·!'OINT·!"OR PoLL TIME; PERlOOO,·· 

ii. TOOO:l<!i FLow LOSS fOR J;:ACII 'rIllE PERIOD, OR .
 
..... ."J( TO ENTER· FLOW LOS,r FOR :EACH TIME PERIOD. EACH YEAR·,·.: :.:
 

Enter a constant channel loss below the reservoir (in cfs), 
or specify to enter a constant channel loss for each period. 

Enter a channel loss below the reservoir as a ratio offlow 
remaining after any constant loss is subtracted. 

This prompt will only appear if hydropower is being 
analyzed. 

This is the full pool reservoir capacity (in acre-feet). 

This prompt will appear only if hydropower is being 
analyzed. 

At this point you will either enter the reservoir and local 
inflows manually, or they will be calculated, depending on 
whether monthly streamflow files were specified as input. 

Ifone monthly flow file was used as input, the reservoir 
inflows will be calculated from this flow file. The local 
inflows can either be calculated from the flow file or 
entered manually. If two streamflow files were used as 
input, reservoir inflows will be calculated from the first 
monthly flow file and locai iaflow will be calculated from 
the second monthly flow file. 

IfZMONQ was specified as input: 

.ENn:R MULTIPUER TO TRANSFOllM KONTlILY !'LOWS TO·:iu;sERVQIll INFLOWS·,· 

~R6 CHAR STATION NmmEIiFORRESERVOlii~NFLOWS'... 

This number is on QR lines.
 

Ilf0 was entered for third prompt in program:
 

This prompt specified that local inflows would either be 
calculated from the first streamflow file (ZMONQ) speci
fied as input or entered manually. 

EIITER	 0 paR DIRECT ENTR'l 01" LOClIL INFLows·· 
lFORi:.ocAL INFLOWSJ\S A MULTIPLIiiR~ MONTIiLYFr.owS, 

If 1 is selected: 

ENTER MULTIPLIER FOR LOCAL INFLOWS: 
":-:,:;<> C-'·: .,.,.;. .::',::::::::::::::':',.,.{{=:: .::-:'. : ',',' -::.::::::':::,}:::'::},./:>: 

ENTER 6 CHAR STATION NUMBER FOR L~ INFLOWS:·· 

This number is on QL lines. 

Note: If -2 (Enter [--] for each time period, each 
year) was entered for any prompt in the pro
gram, you will now be prompted to enter the 
values for each time period for each year. 
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RESYI Program 

Introduction 

The RESYI program is included in this chapter because 
one of the important fisheries tradeoffs in systems manage
ment is the production of fISh in the reservoir versus the 
production of fISh in the river. The RESYI program gives 
some idea of the variation in fIShery production in the 
reservoir as a result of water management activities. 

The RESYI program uses a productivity index based on 
anequation for reservoir presented in Youngs and Heimbuch 
(1982). The equation is 

Yield - 259.82 A1.56 d~·54 (lDS)O.34 

where 

A is the surface area of the reservoir (in km2), 

d is the mean depth (in m), and 
IDS is the total dissolved solids (in mg/L). 

The yield is in kilograms. The mean depth is calculated 
using the generic equation 

Yd= A' 

where 

A is the surface area of the reservoir, and 
Y is volume in km2 - m. 

Replacing the depth with this equation gives 

Yield - 260 A1.56 y~.S4 (lDS)O.34. 

The assumption made in using the equation to compare 
water management alternatives is that the change in yield is 
a similar function of the same terms. An additional assump
tion is that the total dissolved solids (IDS) does not change 
because ofa change inwatermanagement. The averageIDS 
used to develop the equation was 121 mg/L, which is used 
to eliminate the IDS term. The result is 

Yield = 1,328 A1.56 y~.s4. 

The program actually works with traditional units (volume 
in acre-feet and surface area in acres). With these units the 
equation is 

Yield = 9.14 A1.56 y~.s4. 

The yield is still in kilograms. The yield calculated by the 
RESYI program should only be considered as an index to 
the production from the reservoir. It is the variation that is 
important in an inst.rearn flow study. 

The equation could be expressed as 

Yield = x AY yz 

with the user supplying the values for x, y, and z. This 
option is available in the program. 

Running RESYI 

RRESYI, ZRESIN, ZMTS, ZMTSN, ZANfS, zour 
ZRESIN'" RESYLD input me (input). 

ZMTS"	 Monthly time series me containing res
ervoir surface areas or storage volumes 
(input). 

ZMTSN'"	 Monthly time series me containing res
ervoir yield index values (output). 

ZANTS =	 Annual time series me containing reser
voir yield index values (output). 

ZOUT =	 RESYI results including area, storage 
volume, and yield index (output). 

Figure 5.7 contains sample output from the RESYI 
program. The ZRESIN.DAT and SVR30.DAT mes on 
your sample disk were used as input. 

This output me (ZANTS) is an annual time series me 
containing reservoir yield index values. 

This labels the months in the input monthly time series 
me (ZMTS). If the first month is October, you would enter 
Where. 

The input monthly time series me may contain surface 
areas or storage volumes. The SVR30.DAT me used to 
generate the output in Fig. 5.7 contained storage volumes. 

This is a tabloid plot that will appear on the screen and 
be written to the ZOUT me. 
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DATE 
TIME 

- 90/07/24. 
- 14.48.40. 

MELVERN RESERVOIR ROUTING DATA SET 
DATA FROM CORPS OF ENGINEERS 

PROGRAM - RESYI 
PAGE - 1 

INPUT FILE: 

MELVERN RESERVOIR ROUTING DATA SET 
DATA FROM CORPS OF ENGINEERS 

MIN RIVER· 20, PIPE VARIABLE 
IOC 01010000000000000000 STATION NUMBER: QR911000 

YIELD INDEX BASED ON THE EQUATION: 

9.14 • (AREA.· 1.56) • (STORAGE •• -0.54) 

SURFACE AREA STORAGE VOLUME YIELD INDEX 

20.80 
52.00 
71.10 

225.20 
597.40 

1035.00 
1511.00 
1985.00 
2704.00 
3744.00 
4723.00 
5696.00 
6935.00 
8404.00 

10165.00 
11667.00 
14442.00 
17436.00 
20806.00 
22061.00 

58.40 
269.70 
608.90 

1373.00 
3787.00 
8688.00 

16300.00 
26722.00 
40551.00 
59843.00 
85384.00 

116599.00 
154393.00 
200313.00 
255775.00 
299260.00 
349110.00 
472668.00 
587216.00 
630072.00 

115.68 
211.46 
221. 93 
864.19 

2288.97 
3445.37 
4426.06 
5187.32 
6707.42 
9031.56 

10709.83 
12123.27 
14161.83 
16604.32 
19578.98 
22301. 60 
28626.28 
32609.38 
38209.31 
40302.36 

The computed monthly and annual yield index values will also be listed in the file. These are the same values 
that are wriUen to the ZMTSN and ZANTS output files from RESYI. 

Fig. 5.7. Sample output from RESYI program. 
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RESYLD Program 

Introduction 

The purpose of the RESYLD program is to analyze the 
yield of water from a reservoir (or a reach of stream). The 
program operates a single reservoir with monthly flows 
using criteria such as maximum and minimum flows at the 
reservoir and downstream. downstream water rights, pipe 
flow from the reservoir, and power production. 

The RESYLD program was originally the REServoir 
YieLD program (computer program 23-J2-L245) devel
oped by L. R. Beard of the Hydrologic Engineering 
Center of the U.S. Anny Corps of Engineers (650 Capitol 
Mall, Sacramento, California). The version of the RE
SYLD program contained in the TSLffi programs has 
been modified by the Aquatic Systems Modeling Section 
at the National Ecology and Research Center to allow the 
analysis of instream flow management alternatives. 

The RESYLD program performs any number of mul
tipurpose routings under identical conditions for a single 
reservoir with optional delivery to a pipe (diversion) or 
river, or both, and with maximum and minimum flow 
controls at the reservoir and, if desired, at one down
stream control point. Power generation at the reservoir 
and quality control at the downstream control point are 
optional. The year is divided into any number of periods 
(maximum of 15) of equal or unequal length. Maximum 
and minimum permissible storages (and all other quan
tities) can be specified as uniform or varied, with similar 
or dissimilar patterns each year. An optional minimum 
storage above the absolute minimum can be specified at 
which shortages in withdrawals from storages are de
clared, increasing linearly to 100% at the absolute mini
mum storage. 

The RESYLD program follows closely the procedures 
commonly used in hand computation. Where a direct 
solution is not possible, as in evaporation and power 
computation, successive approximations are made. The 
first approximation, based on reservoir stage at the be
ginning of each period, is used to establish an approxi
mate average stage for the period; the next approxima
tions of evaporation and power are based on this average 
stage. Outlet capacity is approximated once only on the 
basis of reservoir stage at the start of each period. No 
delay or routing of outflows to the downstream control 
point is made. Provision is made for an optional buffer 
zone at the bottom of the conservation pool. 

The reservoir routing is made by first searching for the 
largest of the minimum flow requirements for all pur
poses and the smallest of the maximum permissible 

flows. The former will control if there is no conflict; the 
latter will control if there is conflict. These controls are 
overridden by flows necessary to empty or fill the con
servation pool. 

Absolute control is exercised by full reservoir and 
empty reservoir limitations. If storage at the start of a 
period is within the bottom buffer zone and all IOC 
options are zero, then the release from the reservoir (over 
and above inflow minus evaporation) is reduced by the 
proportion of empty space in the buffer zone. Releases 
are first assigned to the pipe and the remainder goes to 
the river. These controls can be changed by the use of 
the IOC options (Table 5.2) added by the Aquatic Sys
tems Modeling Section. 

Power is generated from release to the river up to plant 
capacity. Power generation and release required for 
power are based on the following equation: 

P = 0.08464eQH, 

where 
P = power (in kilowatts), 

e =	 efficiency as a ratio <1, 

Q =	 flow (in cfs), and 

H = head (in feet) on the power plant. 

If an efficiency factor is not given (either as a constant 
or tabulated against reservoir level), a standard value of 
0.86 is used. Head on the power plant is the reservoir 
stage minus a constant tailwater elevation minus an 
optional hydraulic loss either expressed in feet or com
puted as follows: 

HL = CQ2/64.4 

where 
HL = hydraulic loss (in feet), 

C =	 input constant to be specified by the user, 
and 

Q =	 flow (in cfs). 

This head loss is computed only approximately for 
power release requirements, assuming that outflow re
quired for minimum power generation is met, regardless 
of other requirements or reservoir storage limitations. 
Final power generation quantities are based on losses 
computed from actual river releases and are limited by 
full generation capacity for the period with a load factor 
of 1. 
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Table 5.2. Options in the RESYLD Program. 

Option Action 

IOC(l) Determines how reservoir releases are handled to meet downstream demand: One approach is to use the buffer 
criteria in the program; the second approach is to never release less water than the reservoir inflow when the 
demand is not met. 

o- Use buffer criteria. 
1 - Set release to inflow when demand is not met. 

IOC(2) Determines the way a shortage is handled. 

o- When the release is less than the demand. reduce the instream flow release fll'St without reducing the 
diversion, until no water is released for instream purposes. 

1 - Reduce the diversion and instream flow in equal proportion when a shortage occurs. 
2 - Reduce the diversion fIrst until no diversion occurs; then reduce the instream flow. 
3 - Similar to 2, except for an absolute minimum level for the diversion. 
4 = Similar to 0, except that the instream release is reduced to a specifIed minimum when the reservoir 

contents are reduced below some specifIed minimum storage level. 
5 - When the reservoir is reduced to some minimum level, the diversion and instream flows are reduced 

to a specifIed ratio. When further reduction is needed, each is reduced proportionately. 

IOC(3) Allows the analyst to tum off the buffer control or releases without needing to change the input fIle. 

o- Use buffer criteria. 
I =Do not use buffer criteria. 

IOC(4) The evaporation from the reservoir can be charged to the downstream users or to the reservoir owner. 

o- Downstream diversion is reduced by the evaporation when a shortage occurs. 
1 =Reservoir diversion is reduced by the evaporation when a shortage occurs. 

IOC(5) When two or more cycles are made through the streamflow data, the initial reservoir contents can be reset to the 
original data set or to the value at the end of the previous cycle. 

o=Use initial storage given in input fIle. 
I - Use fmal storage from previous cycle as intended. 

Water quality computations are based on the assump
tion of complete mixing in the reservoir and river. Pro
vision is made only for maximum temperature of con
centration control--not for minimum. This provision 
could be added easily, however. Water rights are as
sumed to be limited to reservoir inflow minus channel 
losses plus local inflow. Releases for quality control are 
limited by outlet and channel capacities and are curtailed 
when reservoir concentration exceeds permissible con
centration downstream. 

Shortage indexes are computed separately for releases 
to pipeline; for releases to river; for power; and for flow at 
a downstream control point (exclusive of water rights). 
The shortage index is the sum of squares of annual short
ages expressed as a ratio to annual requirement, divided 
by the number ofyears ofrecord to give an annual average, 
then multiplied by 100 to give a percentage. 

Input to the RESYLD program is an input file created by 
the RESIN program. All storages are in acre-feet and 

inflows can be in any units, but all inflows must be ex
pressed in the same units of volume or rate of flow. 
Required flows can be expressed in cfs or acre-feet; how
ever, all flows and required flows are printed out in cfs. 

Features of the program that are not required for a 
problem are usually automatically omitted when the vari
ables pertinent to those features are not selected in the 
RESIN program. 

There are two output files from the RESYLD program: 
ZRES, which contains a monthly status of all the variables 
(river and pipe flows from the reservoir, river flow down
stream, reservoir storage, inflow, elevation, evaporation, 
surface area, unregulated flow downstream, downstream 
water rights, and power production). The ZOUT file con
tains monthly and annual summaries along with pipeline, 
outlet, downstream, and power shortage indices. All stor
ages and evaporation output are in acre-feet; flows and loss 
is in cubic feet per second (cfs); and power is in thousands 
of kilowatts per hour. 
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Other programs used in conjunction with the RESYLD 
program are 

RESIN - Creates an input file for the RESYLD 
program. 

CHGMIN - Changes the minimwn flow values for the 
river at the dam, the pipe at the dam, and 
the river at the downstream control point in 
the RESYLD input file. 

RESYI - Computes the yield index for a reservoir 
from a RESYLD input and a monthly time 
series file with reservoir surface area or 
storage volwne values. 

RSTOMQ - Converts the ZRES file (output from 
RESYLD) to a multirecord monthly flow 
file. This conversion enables the infonna
tion from RESYLD to be further analyzed 
using the programs presented in Chapters 
6-9. 

Figure 5.8 shows the flow of infonnation through the 
RESYLD program. 

Fig. 5.8. Flow of infonnation through the RESYLD program. 

Running RESYLD 

RRESYLD, ZRESIN, ZRES, ZOUT 

ZRESIN  RESYLD input file created by the 
RESIN program (input). 

ZRES  RESYLD output file containing pipe and 
river flows from the reservoir, river flow 
downstream, reservoir storage, inflow, 
elevation, evaporation, surface area, un
regulated flow downstream, down
stream water rights, and power produc
tion (output). 

ZOUT  RESYLD results (output). 

Figure 5.9 is a sample ZRES output file from RESYLD; 
Fig. 5.10 is a sample WUT file. Table 5.3 contains defi
nitions of the variables in the RESYLD output. 

RSTOMQ 
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MELVERN RESERVOIR ROUTING DATA SET 
DATA FROM CORPS OF ENGINEERS 

MIN RIVER • 20, PIPE VARIABLE 
90/06/25. 10.47.50. STATION NUMBER: QR911000 
YEAR QPIPE QRIVER QD STORB INFLOW D/SNAT ELEV EVAPA AREA RIGHTS POWER 
1940 10 30.00 20.00 20.00 158356. 0.00 0.00 1036.52 1569.93 7136.06 0.00 0.00 
1940 11 30.00 20.00 20.00 153814. 0.00 0.00 1035.91 1566.72 6989.12 0.00 0.00 
1940 12 30.00 20.00 20.00 150465. 0.00 0.00 1035.38 274.44 6861.12 0.00 0.00 
1940 1 30.00 30.00 30.00 146736. 0.00 0.00 1034.78 39.35 6745.10 0.00 0.00 
1940 2 30.00 30.00 30.00 143216. 0.00 0.00 1034.23 187.74 6626.29 0.00 0.00 
1940 3 30.00 40.00 40.00 137708. 0.00 0.00 1033.35 1203.88 6478.30 0.00 0.00 
1940 4 30.00 50.00 50.00 131241. 0.00 0.00 1032.32 1706.61 6282.02 0.00 0.00 
1940 5 30.00 50.00 50.00 126231. 0.00 0.00 1031. 53 91.41 6093.88 0.00 0.00 
1940 6 30.00 50.71 51.00 120898. 7.28 7.57 1030.68 962.70 5924.35 1. 00 0.00 
1940 7 30.00 50.00 54.58 119318. 114.62 119.21 1030.43 3709.37 5811.04 1. 00 0.00 
1940 8 30.00 20.48 21.00 114873. 12.96 13.48 1029.67 2137.34 5712.28 1. 00 0.00 
1940 9 30.00 20.32 20.33 110922. 0.32 0.33 1028.91 976.60 5580.62 0.33 0.00 

Fig. 5.9. Sample output (ZRES) from the RESYLD program. This data would be calculated for each year being analyzed. 

PROGRAM . RESYLD DATE - 90/06/25. TIME - 10.47.50. PAGE - 1 

MELVERN RESERVOIR ROUTING DATA SET 
DATA FROM CORPS OF ENGINEERS 

PRINCIPLE CONTROL VARIABLES 

NYRS IYR NPER IPER NDYS NSTOR NCYCL IACIT NCMP IPRNT 
39 1940 12 10 -1 21 1 0 2 0 

STOR1 CONST QOMN QMN2 QOMX QDMN QDMX QRTS EFLT QULD 
163000. -1.00 .1. -1. -1. -1. -1. -1. O. O. 

QUR STMX STMN STMN2 PWR PWRMX EFFCY TLWEL QCAP EVAP 
O. .1. '1. . 1. O. O. 0.000 O. '1. -1. 

ALOSS CLOSS HYDLS FULRS OVLOD 
O. 0.0000 0.00000 619360. 1.000 

IOC 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

STORAGE, AREA, AND ELEVATION TABLE 

STORAGE AREA ELEVATION 
0.00 0.00 959.00 

58.40 20.80 964.00 
269.70 52.00 970.00 
608.90 71.10 976.00 

1373.00 225.20 982.00 
3787.00 597.40 988.00 
8688.00 1035.00 994.00 

16300.00 1511.00 1000.00 
26722.00 1985.00 1006.00 
40551.00 2704.00 1012.00 
59843.00 3744.00 1018.00 
85384.00 4723.00 1024.00 

116599.00 5696.00 1030.00 
154393.00 6935.00 1036.00 
200313.00 8404.00 1042.00 
255775.00 10165.00 1048.00 
299260.00 11667.00 1052.00 
349110.00 14442.00 1058.00 
472668.00 17436.00 1064.00 
587216.00 20806.00 1070.00 
630072.00 22061. 00 1072.00 

OUTLET CAPACITY TABLE 

OUTLET CAPACITY STORAGE 
0.00 154394.00 

2200.00 161562.00 
2200.00 224106.00 
3500.00 233325.00 
3500.00 293638.00 
4500.00 305230.00 
4500.00 363556.00 
5500.00 399669.00 

14500.00 459656.00 
34500.00 619358.00 

Fig. 5.10. Sample output (WUI) from RESLYD. 
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PROGRAM - RESYLD DATE - 90/06/25. TIME - 10.47.50. PAGE - 4 

MELVERN RESERVOIR ROUTING DATA SET 
DATA FROM CORPS OF ENGINEERS 

YEAR: 1940 CYCLE: 

CFS END OF MONTH STORAGE IN AC-FT AC-FT CFS TO PIPELINE RELEASE TO RIVER IN CFS RES 
PER INFLOW MIN BUFFER ACTUAL MAX EVAP REQ ACTUAL SHRTG REQ ACTUAL SHRTG MAX CASE QUAL 
10 O. 26000. 100000. 158356. 163000. 1570. 30. 30. O. 20. 20. O. 7000. 4 0 
11 O. 26000. 100000. 153814. 163000. 1567. 30. 30. O. 20. 20. O. 7000. 4 0 
12 O. 26000. 100000. 150465. 163000. 274. 30. 30. O. 20. 20. O. 7000. 4 0 

1 O. 26000. 100000. 146736. 163000. 39. 30. 30. O. 30. 30. O. 7000. 4 0 
2 O. 26000. 100000. 143216. 163000. 188. 30. 30. O. 30. 30. O. 7000. 4 0 
3 O. 26000. 100000. 137708. 163000. 1204. 30. 30. O. 40. 40. O. 7000. 4 0 
4 O. 26000. 100000. 131241. 163000. 1707. 30. 30. O. 50. 50. O. 7000. 4 0 
5 O. 26000. 100000. 126231. 163000. 91. 30. 30. O. 50. 50. O. 7000. 4 0 
6 7. 26000. 100000. 120898. 163000. 963. 30. 30. O. 50. 51. O. 7000. 4 0 
7 115. 26000. 100000. 119318. 163000. 3709. 30. 30. O. 50. 50. O. 7000. 5 0 
8 13 . 26000. 100000. 114873. 163000. 2137. 30. 30. O. 20. 20. O. 7000. 4 0 
9 O. 26000. 100000. 110922. 163000. 977 . 30. 30. O. 20. 20. O. 7000. 4 0 
YR 11. 14426. 30. 30. O. 33. 33. O. 7000. 

1000 KW-HR POWER FLOW IN CFS AT DOWNSTREAM CONTROL POINT DOWNSTREAM QUALITY 
PER REQ ACTUAL SHRTG QLOCAL RIGHTS ADD REQ ACTUAL SHRTG MAX EFLT REQ ACTUAL 

10 O. O. O. O. O. 20. 20. O. 7000. O. O. O. 
11 O. O. O. O. O. 20. 20. O. 7000. O. O. O. 
12 O. O. O. o. O. 20. 20. O. 7000. O. O. O. 

1 O. O. O. O. O. 30. 30. O. 7000. O. O. O. 
2 O. O. O. O. O. 30. 30. O. 7000. O. O. O. 
3 O. O. O. O. O. 40. 40. O. 7000. O. O. O. 
4 O. O. O. O. O. 50. 50. O. 7000. O. O. O. 
5 O. O. o. o. O. 50. 50. O. 7000. O. O. O. 
6 O. O. O. O. 1. 50. 51. O. 7000. O. O. O. 
7 O. O. O. 5. 1. 50. 55. O. 7000. O. O. O. 
8 O. O. O. 1. 1. 20. 21. O. 7000. O. O. O. 
9 O. O. O. O. O. 20. 20. O. 7000. O. O. O. 

YR O. O. O. O. O. 33. 34. O. 7000. O. O. o. 

This data would be calculated for each year being analyzed. 

MELVERN RESERVOIR ROUTING DATA SET 
DATA FROM CORPS OF ENGINEERS 

GRAND AVERAGE FOR CYCLE 

CFS END OF MONTH STORAGE IN AC-FT AC-FT CFS TO PIPELINE RELEASE TO RIVER IN CFS RES 
PER INFLOW MIN BUFFER ACTUAL MAX EVAP REQ ACTUAL SHRTG REQ ACTUAL SHRTG MAX CASE QUAL 

YR 174. 26260. 184844. 14929. 30. 28. 2. 33. 125. 2. 7000. 

1000 KW'HR POWER FLOW IN CFS AT DOWNSTREAM CONTROL POINT DOWNSTREAM QUALITY 
PER REQ ACTUAL SHRTG QLOCAL RIGHTS ADD REQ ACTUAL SHRTG MAX EFLT REQ ACTUAL 

YR o. o. o. 117. 1. 33. 242. 2. 7000. o. o. o. 

SHORTAGE INDEX, PIPELINE 4.100 OUTLET 4.121 DOWNSTREAM 4.093 POWER 0.000 

PIPE SHORTAGE: 792958. AC. -FT.
 
RIVER SHORTAGE: 3539654. AC. -FT.
 

DOWNSTREAM SHORTAGE: 60435. AC. -FT.
 

AVERAGE ANNUAL STORAGE USE: 
PIPE 5943764.50 CFS 

RIVER 9487258. CFS 

Fig. 5.10. Continued. 
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Table 5.3. Definitions o/the variables in the RESYLD output. 

Variable Deftnition 

ALOS Constant loss component between reservoir and downstream control point, for each period, in cubic 
feet per second (cfs). 

ALOSS Constant loss component between reservoir and downstream control point, for all periods in cfs. Calling 
index if negative. 

AREA Reservoir area in acres in reservoir contents table. 

CASE Index of the restriction being considered. 
CLOSS Loss coefficient applied to flow remaining after ALOS is subtracted to obtain remaining loss between 

reservoir and downstream control point. 
CONST Conversion factor from inflow units to acre-feet (if flow units are volumes) and from inflow units per 

day to cfs (if flow units are rates). 

D/SNAT Estimate of downstream flow without project. 

EFFCY Plant efficiency ratio, calling index if negative. 
EFLT Effluent in tons per day discharges for one period into river between reservoir and downstream control 

point. 
ELEV Reservoir elevation in stage table (in feet). 
EVAP Reservoir evaporation net change to project conditions (in inches per year), calling index if negative. 
EVAPA Reservoir evaporation (net change to project conditions) for period (in acre-feet). 

FULRS Reservoir capacity at full pool. 

HYDLS Hydraulic head loss, coefficient in equation HLOSS = (HYDLS)/Q2/2g if positive; if negative, loss in 
feet. 

IACFf Positive integer indicates flow requirements are in acre-feet; zero indicates flow requirements are in 
cubic feet per second. 

INFLOW Flow from inflow-versus-quality table. 
IPER Number of first period in each year. 
IPRNT Indicates whether or not to print yearly statistics. 
IYR Year number. 

NCMP Number of cycles completed. 
NCYCL Number of cycles for job. 
NDYS Number of days in each period if same for all periods, calling index if negative. 
NPER Number of routing periods per year. 
NSTOR Number of storage values in table. 
NYRS Number of years in each run. 

OVLOD Maximum permissible power generated as a multiple of installed capacity. 

POWER Power (in thousand kilowatts per hour) actually generated in one period. 
PWR Minimum power (in thousand kilowatts per hour) required per period if same for all periods, calling 

index if negative. 
PWRMX Maximum permissible generation (in kilowatts). 

QCAP Outlet capacity (in cfs). 
QD Actual flow at downstream control point, including all water rights. 
QDMN Minimum permissible flow for period at downstream control point, excluding water rights. 
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Table 5.3. Continued 

Variable Defmition 

QDMX Maximum pennissible flow at downstream control point for each period ifsame for all periods, including 
water rights, calling index if negative. 

QLOCAL Includes effect of water rights (calculated local inflow need). 
QMN2 Minimum required outflow to pipeline for each period if same for aU periods (see input data for units), 

calling index if negative. 
QOMN Minimum required outflow to river for each period if same for all periods (see input data for units), 

calling index if negative. 
QOMX Maximum pennissible outflow (in cfs) to river for each period if same for aU periods, calling index if 

negative. 
QPIPE Actual reservoir release (in cfs) to pipeline for period. 
QRIVER Actual reservoir release (in cfs) to river for period. 
QRfS Maximum water right for period (see input data for units). 
QULD Minimum required quality at downstream control point for each period if same for all periods (in parts 

per million or degrees of temperature), calling index if negative. 
QUR Reservoir quality for period (in parts per million or degrees of temperature). 

RIGHTS Required flow downstream at a control point. 

STMN Minimum storage (in acre-feet) for each period if same for all periods, calling index if negative. 
STMN2 Storage (in acre-feet) greater than or equal to STMN below which shortage is declared, for each period 

if same for all periods, calling index if negative. 
STMX Maximum storage (in acre-feet) for each period if same for all periods, calling index if negative. 
STORI Storage (in acre-feet) at start of routing cycle. 

STORB Storage (in acre-feet) at end of period. 

TLWEL Tailwater elevation (in feet). 
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RSTOMQ Program 

Introduction 

The RSTOMQ program converts the output file (ZRES) 
from the RESYID program to a multirecord monthly flow 
file. This conversion enables the infonnation from 
RESYID to be further analyzed using the programs pre
sented in Chapters 6-9. 

Running RSTOMQ 

RRSfOMQ, ZRES, ZMONQ 

ZRES = RESYID output file (input). Below is a description ofeach option. Keep in mind that 
the actual data written to the monthly flow file depends on 

ZMONQ - Monthly flow file in USGS or NWDC the point at which you enter these options. At this point,
format (output). pipe flow from reservoir:
 

Figure 5. I1is asample multirecord ZMONQ file created
 
If0 is selected: Pipe flow values will not be written to the

by the RSTOMQ program. The GETl program could be 
monthly streamflow file. The set ofoptions will then beused to extract a record(s) for further analysis. 
displayed for river flow from reservoir at dam. 

IlNTIlR... ·::·0 ..l"OR. NWDc·,.'l'ORMAT If 1 is selected: Pipe flow values will be written to the 
11-oR UsoS~T .. 

monthly streamflow file; then the set of options will be 
displayed for river flow from reservoir at dam.Specify the format of the output monthly flow file 

1f2 is selected: All data from the ZRES file will be written(ZMONQ). 
to the monthly streamflow file in a multirecord fonnat. 
No more prompts will be displayed. 

If3 is selected: Pipe flow from reservoir data will be the 
only data written to the monthly flow file. No more 
prompts will be displayed. 

PIPE FLOW
 
MELVERN RESERVOIR ROlITING DATA SET
 

DATA FROM CORPS OF ENGINEERS 
QR911000 1940 1 30.00 30.00 30.00 30.00 30.00 30.00 
QR911000 1940 2 30.00 30.00 30.00 30.00 30.00 30.00 
QR911000 1941 1 30.00 30.00 30.00 30.00 30.00 30.00 
QR911000 1941 2 30.00 30.00 30.00 30.00 30.00 30.00 
nEOR 

RIVER FLOW FROM RESERVOIR AT DAM 
MELVERN RESERVOIR ROlITING DATA SET 

DATA FROM CORPS OF ENGINEERS 
QR911000 1940 1 20.00 20.00 20.00 30.00 30.00 40.00 
QR911000 1940 2 50.00 50.00 50.71 50.00 20.48 20.32 
QR911000 1941 1 20.00 20.00 20.17 30.00 30.00 40.00 
QR911000 1941 2 50.00 50.00 50.00 50.00 20.00 20.00 
nEOR 

RIVER FLOW DOWNSTREAM 
MELVERN RESERVOIR ROlITING DATA SET 

DATA FROM CORPS OF ENGINEERS 
QR911000 1940 1 20.00 20.00 20.00 30.00 30.00 40.00 
QR911000 1940 2 50.00 50.00 51.00 54.58 21.00 20.33 
QR911000 1941 1 20.00 21.44 21.00 487.70 33.06 42.10 
QR911000 1941 2 50.00 50.00 58.48 52.78 701.80 23.45 

Fig. 5.11. Sample output from the RSTOMQ program. 
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QABSDY Program 

Introduction 

The QABSDY program was designed to simulate the 
change in daily streamflows from a diversion (abstraction) 
from a river. QABSDY subtracts a diversion flow by day 
from a daily streamflow file while leaving a user-specified 
minimum flow in the main stream. 

Running QABSDY 

RQABSDY, ZDQ, ZDQD, ZDQR, ZDQN, ZOUT 

ZDQ'"	 Daily streamflow file in WATSTORE 
fonnat or a free-fonnatted me with stream
flows and dates (input). 

ZDQD '"	 Diversion streamflows in daily flow file 
format, or a free-formatted file with di
version flows and dates (input). 

ZDQR '"	 Required minimum instream stream
flows in daily flow file format or a free
formatted file with required instream 
flows and dates (input). 

ZDQN '"	 Daily streamflow file with flows left af
ter the diversion (output). 

ZOUT '"	 QABSDY results, including annual 
shortages and diversions (output). 

The file format for the free-formatted ZDQ, ZDQD, and 
ZDQR file is 

Line I-Title line 1 

Line 2-Title line 2 

Line 3-Year number and how many data points will be 
entered. 

Data for the first and last days of the year must be 
entered. Data for days not entered will be interpolated from 
the supplied data. 

Line 4-n: Streamflow data for the number of data points 
specified on Line 3. 

month day flow month day flow month day flow [etc.] 

Sample free-formatted file: 

FREE FORMll'ITED FILE FOR DAILY FLOW FILES (ZOO, ZOOD, and ZOORI 
FOR USE WITIl THE QABSDY PROGRAM 
1971 12 
10 1 300 11 1 300 12 1 300 1 1 300 2 " 300 3 1 300 4 1 400 
5 1 450 6 1 450 6 1 450 7 1 450 8 1450 9 1 450 
1972 300 

10 1 300 9 1 450 

The two title lines from the daily streamflow file (ZDQ) 
with the measured flows will be displayed. 

INITIALFLOWFILE.F'ORMAT: •••••• 
ENTER 0 FOR DAILt i'LoW I"IUl'ORMAT 

1 FOR PREE'I'()!UlJ>,TTEll i'LoW POINT PILE 

The daily flow file format is a daily streamflow file in 
WATSTORE format with a value entered for each day of 
the year. The free-formatted flow point file mayor may 
not contain data for each day of the year. Streamflows for 
days not supplied will be interpolated from the data sup
plied. 

The two title lines from the diversion data file (ZDQD) 
will be displayed. 

DIVERSION FLOW FILE ·FORMAT, ... ... 
ENTER 0 . FOR DAILY ·FWW FlU: FORMAT .•.. . . 

·li FOR FREE-FORMATTED FLOW l'OIIiT FILE· 

The two title lines from the flow requirement file 
(ZDQR) will be displayed. 

REQUIRED MINIMUM PLOW. PILE FORMAT; 
ENTER 0 FOR DAILY FLOW I'1LE FORMAT.. .. 

1 FOR FREE"PORMA'ITED FLOW POINT PILE 
ENTER 1 TO LIST DAILY VALUES· . 

2 TO LIST MONTHLY AVERAGES ONLY 

If 1 is entered to list daily values, a table will be gener
ated for each year with the original flow, diversion flow, 
and required flow for each day of the year. 

1f2 is entered to list only monthly averages, the output will 
be similar to the QABSMN program output (Fig. 5.12). 
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QABSMN Progranl 

Introduction 

The QABSMN program was designed to simulate the 
change in monthly streamflows from a diversion (abstrac
tion) from a river. QABSMN subtracts a diversion flow by 
month from a monthly streamflow file while leaving a 
user-specified minimum flow in the main stream. 

For example, an irrigation company proposes to divert a 
set amount of flows from a stream each month. An in
stream flow analysis has determined the required flows per 
month to maintain the habitat area. The QABSMN pro
gram could be run to determine ifand where a conflict will 
arise, considering the history of the monthly flows for that 
section of the stream. 

The monthly streamflow data may be in either NWDC 
or USGS format. The program will write a file of monthly 
flows (Qds) downstream of the diversion in the same 
format as the file of monthly flows supplied. 

Running QABSMN 

RQABSMN, ZMONQ, ZMONQN, zour 
ZMONQ'"	 Monthly streamflow file in USGS or 

NWDC format (input). 

ZMONQN ... Monthly streamflow file in the same for
mat as the ZMONQ input file, with di
version flows subtracted from the 
monthly flows (output). 

zour ...	 QABSMN results, including annual 
shortages and diversions (output). 

QABSMN PROGRAM 

This index will label the first data entry on the input 
streamflow file with the corresponding month name. For 
example, if the first monthly entry on the streamflow file 
is October, enter 10. If the first entry on the data file is 
January, enter 1. 

Enter the monthly flows that the diversion is proposing. 

To repeat a number, enter repeat factor*value. 
Example: 6*250 = entering 250 six times. 

Enter the 12 monthly flows that are needed to support 
the habitat. Again, to repeat a number, enter repeat fac
tor*value. 

The average annual diversion (in acre-feet), an annual 
diversion-versus-year plot, and the average annual diver
sion shortage (in acre-feet) are displayed on the screen. 
Figure 5.12 contains sample output from the ZOUT file 
from the QABSMN program; Fig. 5.13 is a ZMONQN file 
from QABSMN. 
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DATE 90/06/18. NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 PROGRAM QABSMN 
TIME 13.42.53. MEAN MONTHLY DISCHARGE 1962 THRU 1977 PAGE 1 

DIVERSION INSTREAM FLOW 
MONTH TARGET REQUIREMENT 
OCT 250.00 300.00 
NOV 250.00 300.00 
DEC 250.00 300.00 
JAN 250.00 300.00 
FEB 250.00 300.00 
MAR 250.00 300.00 
APR 275.00 400.00 
MAY 300.00 450.00 
JUNE 300.00 450.00 
JULY 300.00 450.00 
AUG 300.00 450.00 
SEPT 275.00 450.00 

DATE 90/06/18. NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 PROGRAM QABSMN 
TIME 13.42.53. MEAN MONTHLY DISCHARGE 1962 THRU 1977 PAGE 2 

GIVEN MONTHLY FLOWS 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT 

1962 523.00 479.00 715.00 865.00 363.00 243.00 709.00 510.00 568.00 318.00 281.00 197.00 
1963 300.00 721.00 748.00 421.00 686.00 314.00 523.00 456.00 394.00 247 .00 125.00 149.00 
1964 315.00 751. 00 549.00 668.00 380.00 412.00 533.00 846.00 1219.00 692.00 439.00 405.00 
1965 365.00 568.00 742.00 920.00 771.00 329.00 637.00 587.00 461. 00 222.00 146.00 243.00 
1966 352.00 475.00 429.00 543.00 275.00 472.00 666.00 798.00 599.00 424.00 120.00 78.00 
1967 405.00 605.00 999.00 1054.00 572.00 389.00 284.00 747.00 771. 00 244.00 71. 00 73.00 
1968 760.00 488.00 996.00 853.00 917.00 428.00 479.00 682.00 705.00 221.00 238.00 462.00 
1969 578.00 736.00 603.00 732.00 201.00 408.00 625.00 1013 .00 764.00 249.00 90.00 401.00 
1970 413.00 377.00 498.00 713.00 545.00 391. 00 523.00 540.00 536.00 182.00 90.00 359.00 
1971 364.00 589.00 480.00 938.00 834.00 397.00 444.00 1054.00 875.00 717.00 177.00 208.00 
1972 374.00 788.00 537.00 651.00 1125.00 1250.00 682.00 1170.00 998.00 733.00 181.00 69.00 
1973 171. 00 392.00 972.00 577.00 219.00 275.00 353.00 523.00 493.00 162.00 64.00 145.00 
1974 431.00 574.00 805.00 1105.00 453.00 670.00 620.00 877.00 1338.00 725.00 263.00 92.00 
1975 51.00 528.00 768.00 919.00 439.00 428.00 279.00 854.00 802.00 564.00 307.00 163.00 
1976 518.00 962.00 1556.00 996.00 343.00 244.00 480.00 785.00 645.00 491. 00 323.00 157.00 
1977 153.00 388.00 485.00 500.00 325.00 332.00 605.00 535.00 439.00 142.00 141.00 262.00 

AVE 379.56 588.81 742.62 778.44 528.00 436.37 527.62 748.56 725.44 395.81 191.00 235.19 
C.V. 0.4527 0.2801 0.3875 0.2663 0.5110 0.5497 0.2567 0.2875 0.3774 0.5647 0.5623 0.5405 

UNITS ARE CUBIC FEET PER SECOND 

MONTHLY DIVERSION 
YEAR OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT 
1962 223.00 179.00 250.00 250.00 63.00 0.00 275.00 60.00 118.00 0.00 0.00 0.00 
1963 0.00 250.00 250.00 121. 00 250.00 14.00 123.00 6.00 0.00 0.00 0.00 0.00 
1964 15.00 250.00 249.00 250.00 80.00 112.00 13 3.00 300.00 300.00 242.00 0.00 0.00 
1965 65.00 250.00 250.00 250.00 250.00 29.00 237.00 137.00 11.00 0.00 0.00 0.00 
1966 52.00 175.00 129.00 243.00 0.00 172.00 266.00 300.00 149.00 0.00 0.00 0.00 
1967 105.00 250.00 250.00 250.00 250.00 89.00 0.00 297.00 300.00 0.00 0.00 0.00 
1968 250.00 188.00 250.00 250.00 250.00 128.00 79.00 232.00 255.00 0.00 0.00 12.00 
1969 250.00 250.00 250.00 250.00 0.00 108.00 225.00 300.00 300.00 0.00 0.00 0.00 
1970 113.00 77.00 198.00 250.00 245.00 91.00 123.00 90.00 86.00 0.00 0.00 0.00 
1971 64.00 250.00 180.00 250.00 250.00 97.00 44.00 300.00 300.00 267.00 0.00 0.00 
1972 74.00 250.00 237.00 250.00 250.00 250.00 275.00 300.00 300.00 283.00 0.00 0.00 
1973 0.00 92.00 250.00 250.00 0.00 0.00 0.00 73.00 43.00 0.00 0.00 0.00 
1974 131.00 250.00 250.00 250.00 153.00 250.00 220.00 300.00 300.00 275.00 0.00 0.00 
1975 0.00 228.00 250.00 250.00 139.00 128.00 0.00 300.00 300.00 114.00 0.00 0.00 
1976 218.00 250.00 250.00 250.00 43.00 0.00 80.00 300.00 195.00 41.00 0.00 0.00 
1977 0.00 88.00 185.00 200.00 25.00 32.00 205.00 85.00 0.00 0.00 0.00 0.00 

AVE 97.50 204.81 229.87 238.37 140.50 93.75 142.81 211.25 184.81 76.37 0.00 0.75 

C.V 0.9468 0.317 0.1595 0.1413 0.7682 0.8648 0.7128 0.5343 0.6730 1. 5378 0.0000 4.0000 

UNITS ARE CUBIC FEET PER SECOND 

Fig. 5.12. Sample output (ZOUl) file from the QABSMN program. 
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DATE 90/06/18. NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 PROGRAM QABSMN 
TIME 13.42.53. MEAN MONTHLY DISCHARGE 1962 THRU 1977 

SHORTAGE TABLE 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT 

1962 27.00 71. 00 0.00 0.00 187.00 250.00 0.00 240.00 182.00 300.00 300.00 275.00 

1963 250.00 0.00 0.00 129.00 0.00 236.00 152.00 294.00 300.00 300.00 300.00 275.00 

1964 235.00 0.00 1. 00 0.00 170.00 138.00 142.00 0.00 0.00 58.00 300.00 275.00 

1965 185.00 0.00 0.00 0.00 0.00 221.00 38.00 163.00 289.00 300.00 300.00 275.00 

1966 198.00 75.00 121.00 7.00 250.00 78.00 9.00 0.00 151.00 300.00 300.00 275.00 
1967 145.00 0.00 0.00 0.00 0.00 161. 00 275.00 3.00 0.00 300.00 300.00 275.00 

1968 0.00 62.00 0.00 0.00 0.00 122.00 196.00 68.00 45.00 31)0.00 300.00 263.00 
1969 0.00 0.00 0.00 0.00 250.00 142.00 50.00 0.00 0.00 300.00 300.00 275.00 
1970 137.00 17 3.00 52.00 0.00 5.00 159.00 152.00 210.00 214.00 300.00 300.00 275.00 
1971 186.00 0.00 70.00 0.00 0.00 153.00 231. 00 0.00 0.00 33.00 300.00 275.00 
1972 176.00 0.00 13.00 0.00 0.00 0.00 0.00 0.00 0.00 17.00 300.00 275.00 

1973 250.00 158.00 0.00 0.00 250.00 250.00 275.00 227.00 257.00 300.00 300.00 275.00 
1974 119.00 0.00 0.00 0.00 97.00 0.00 55.00 0.00 0.00 25.00 300.00 275.00 
1975 250.00 22.00 0.00 0.00 111.00 122.00 275.00 0.00 0.00 186.00 300.00 275.00 

1976 32.00 0.00 0.00 0.00 207.00 250.00 195.00 0.00 105.00 259.00 300.00 275.00 
1977 250.00 162.00 65.00 50.00 225.00 218.00 70.00 215.00 300.00 300.00 300.00 275.00 

AVE 152.50 45.19 20.12 11.62 109.50 156.25 132.19 88.75 115.19 223.62 300.00 274.25 

C.V. 0.6054 1.4394 1.8216 2.8983 0.9857 0.5189 0.7701 1. 2717 1. 0798 0.5252 0.0000 0.0109 

UNITS ARE CUBIC FEET PER SECOND 

MONTHLY INSTREAM FLOWS 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT 

1962 300.00 300.00 465.00 615.00 300.00 243.00 434.00 450.00 450.00 318.00 281.00 197.00 
1963 300.00 471.00 498.00 300.00 436.00 300.00 400.00 450.00 394.00 247.00 125.00 149.00 
1964 300.00 501.00 300.00 418.00 300.00 300.00 400.00 546.00 919.00 450.00 439.00 405.00 
1965 300.00 318.00 492.00 670.00 521.00 300.00 400.00 450.00 450.00 222.00 146.00 243.00 
1966 300.00 300.00 300.00 300.00 275.00 300.00 400.00 498.00 450.00 424.00 120.00 78.00 
1967 300.00 355.00 749.00 804.00 322.00 300.00 284.00 450.00 471.00 244.00 71. 00 73.00 
1968 510.00 300.00 746.00 603.00 667.00 300.00 400.00 450.00 450.00 221.00 238.00 450.00 
1969 328.00 486.00 353.00 482.00 201.00 300.00 400.00 713.00 464.00 249.00 90.00 401.00 
1970 300.00 300.00 300.00 463.00 300.00 300.00 400.00 450.00 450.00 182.00 90.00 359.00 
1971 300.00 339.00 300.00 688.00 584.00 300.00 400.00 754.00 575.00 450.00 177.00 208.00 
1972 300.00 538.00 300.00 401.00 875.00 1000.00 407.00 870.00 698.00 450.00 181.00 369.00 
1973 171. 00 300.00 722.00 327.00 219.00 275.00 353.00 450.00 450.00 162.00 64.00 145.00 
1974 300.00 324.00 555.00 855.00 300.00 420.00 400.00 577.00 1038.00 450.00 263.00 92.00 
1975 51.00 300.00 518.00 669.00 300.00 300.00 279.00 554.00 502.00 450.00 307.00 163.00 
1976 300.00 712.00 1306.00 746.00 300.00 244.00 400.00 485.00 450.00 450.00 323.00 157.00 
1977 153.00 300.00 300.00 300.00 300.00 300.00 400.00 450.00 439.00 142.00 141. 00 262.00 

AVE 282.06 384.00 512.75 540.06 387.50 342.62 384.81 537.31 540.62 319.44 191.00 234.44 

C.V. 0.3425 0.3176 0.5245 0.3507 0.4750 0.5234 0.1119 0.2430 0.3437 0.3821 0.5623 0.5363 

UNITS ARE CUBIC FEET PER SECOND 

Fig. 5.12. Continued 
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DATE 90/06/18. NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 PROGRAM QABSMN 
TIME 13.42.53. MEAN MONTHLY DISCHARGE 1962 THRU 1977 

INSTREAM FLOW SHORTAGES 

YEAR 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

OCT 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

129.00 
0.00 

249.00 
0.00 

147.00 

NOV 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

DEC 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

JAN 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FEB 
0.00 
0.00 
0.00 
0.00 

25.00 
0.00 
0.00 

99.00 
0.00 
0.00 
0.00 

81. 00 
0.00 
0.00 
0.00 
0.00 

MAR 
57.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

25.00 
0.00 
0.00 

56.00 
0.00 

APR 
0.00 
0.00 
0.00 
0.00 
0.00 

116. 00 
0.00 
0.00 
0.00 
0.00 
0.00 

47.00 
0.00 

121.00 
0.00 
0.00 

MAY 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

JUNE 
0.00 

56.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

11.00 

JULY 
132.00 
203.00 

0.00 
228.00 

26.00 
206.00 
229.00 
201.00 
268.00 

0.00 
0.00 

288.00 
0.00 
0.00 
0.00 

308.00 

AUG 
169.00 
325.00 

11.00 
304.00 
330.00 
379.00 
212.00 
360.00 
360.00 
273.00 
269.00 
386.00 
187.00 
143.00 
127. 00 
309.00 

SEPT 
253.00 
301.00 

45.00 
207.00 
372. 00 
377.00 

0.00 
49.00 
91. 00 

242.00 
81.00 

305.00 
358.00 
287.00 
293.00 
188.00 

AVE 32.81 0.00 0.00 0.00 12.81 8.62 17.75 0.00 4.19 130.56 259.00 215.56 

C.V. 2.2673 0.0000 0.0000 0.0000 2.4149 2.2837 2.3121 0.0000 3.3639 0.9348 0.4147 0.5832 

UNITS ARE CUBIC FEET PER SECOND 

ANNUAL DIVERSION 

1962 
1965 
1968 
1971 
1974 
1977 

85530.06 
88309.98 

114206.41 
120221. 64 
143589.61 

49602.96 

1963 
1966 
1969 
1972 
1975 

60015.78 
90042.48 

117113.04 
148923.73 
103027.33 

1964 
1967 
1970 
1973 
1976 

116855.64 
107357.58 
76115.16 
43189.74 
98655.48 

AVERAGE IS 97672. 

C.V. IS 0.3110 

UNITS ARE ACRE-FEET 

DATE 
TIME 

90/06/18. 
13.42.53. 

NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 
MEAN MONTHLY DISCHARGE 1962 THRU 1977 

1214200000 PROGRAM QABSMN 

ANNUAL DIVERSION VERSUS YEAR 

o 30000 60000 90000 120000 150000 180000 210000 

1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

o 30000 60000 90000 120000 150000 180000 210000 

Fig. 5.12. Continued. 
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ANNUAL DIVERSION SHORTAGE 

1962 110291 1963 135806 1964 79461 
1965 107512 1966 105779 1967 88464 
1968 82110 1969 78708 1970 119706 
1971 75600 1972 47393 1973 152632 
1974 52232 1975 92794 1976 97661 
1977 146219 

AVERAGE IS 98273. 

C.V. IS 0.3081 

UNITS ARE ACRE-FEET 

ANNUAL SHORTAGE AS PERCENT OF THE DESIRED DIVERSION 

1962 56.32 1963 69.35 1964 40.58 
1965 54.90 1966 54.02 1967 45.18 
1968 41. 93 1969 40.19 1970 61.13 
1971 38.61 1972 24.20 1973 77.94 
1974 26.67 1975 47.39 1976 49.87 
1977 74.67 

Fig. 5.12. Continued. 
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NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 
MEAN MONTHLY DISCHARGE 1962 THRU 1977 (POST· DIVERSION} 
12142000 1962 1 300.00 300.00 465.00 615.00 300.00 243.00 
12142000 1962 2 434.00 450.00 450.00 318.00 281. 00 197.00 
12142000 1963 1 300.00 471. 00 498.00 300.00 436.00 300.00 
12142000 1963 2 400.00 450.00 394.00 247.00 125.00 149.00 
12142000 1964 1 300.00 501.00 300.00 418.00 300.00 300.00 
12142000 1964 2 400.00 546.00 919.00 450.00 439.00 405.00 
12142000 1965 1 300.00 318.00 492.00 670.00 521.00 300.00 
12142000 1965 2 400.00 450.00 450.00 222.00 146.00 243.00 
12142000 1966 1 300.00 300.00 300.00 300.00 275.00 300.00 
12142000 1966 2 400.00 498.00 450.00 424.00 120.00 78.00 
12142000 1967 1 300.00 355.00 749.00 804.00 322.00 300.00 
12142000 1967 2 284.00 450.00 471. 00 244.00 71.00 73.00 
12142000 1968 1 510.00 300.00 746.00 603.00 667.00 300.00 
12142000 1968 2 400.00 450.00 450.00 221.00 238.00 450.00 
12142000 1969 1 328.00 486.00 353.00 482.00 201.00 300.00 
12142000 1969 2 400.00 713.00 464.00 249.00 90.00 401.00 
12142000 1970 1 300.00 300.00 300.00 463.00 300.00 300.00 
12142000 1970 2 400.00 450.00 450.00 182.00 90.00 359.00 
12142000 1971 1 300.00 339.00 300.00 688.00 584.00 300.00 
12142000 1971 2 400.00 754.00 575.00 450.00 177.00 208.00 
12142000 1972 1 300.00 538.00 300.00 401. 00 875.00 1000 
12142000 1972 2 407.00 870.00 698.00 450.00 181.00 369.00 
12142000 1973 1 171.00 300.00 722.00 327.00 219.00 275.00 
12142000 1973 2 353.00 450.00 450.00 162.00 64.00 145.00 
12142000 1974 1 300.00 324.00 555.00 855.00 300.00 420.00 
12142000 1974 2 400.00 577.00 1038 450.00 263.00 92.00 
12142000 1975 1 51.00 300.00 518.00 669.00 300.00 300.00 
12142000 1975 2 279.00 554.00 502.00 450.00 307.00 163.00 
12142000 1976 1 300.00 712.00 1306 746.00 300.00 244.00 
12142000 1976 2 400.00 485.00 450.00 450.00 323.00 157.00 
12142000 1977 1 153.00 300.00 300.00 300.00 300.00 300.00 
12142000 1977 2 400.00 450.00 439.00 142.00 141. 00 262.00 

Fig. 5.13. Sample output (ZMONQ file) from the QABSMN program. 
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Chapter 6. 
Generation and Analysis of Daily Streamflow and 
Habitat Values 

Introduction 

Monthly time steps are used in most instream flow 
studies, because of the convenience and the fact that pro
grams have not been written to use shorter time steps. Until 
recently, the vast majority ofapplications did not deal with 
projects requiring a daily time step. Daily values ofstream
flow will likely be used in the evaluation of small hydro 
projects. At this time, the only program available that uses 
daily streamflow data directly is the HABID program. 

The HABID program uses daily streamflows and the 
habitatarea-versus-streamflow relation (ZHAQF file) to 
develop both monthly and daily values of habitats. The 
montWy values are developed from the daily values of 
habitat. 

The USGS's WATSTORE data base contains flow val
ues recorded at a variety of frequencies. Programs exist 
within the WATSTORE data base system that will deter
mine probability of exceedence curves for flow values at 
those frequencies. The same probability of exceedence 
concepts have been applied to the amount of weighted 
usable habitat area available in the study reach because 
habitat area is the important variable to any study species. 

The daily habitat exceedence program (DQDUR) uses 
information gained from a daily flow duration analysis and 
the habitat area-versus-flow relation to defme a daily 
habitat probability exceedence curve. Each exceedence 

curve is applicable only for a particular life stage ofspecies 
at a given study site. 

The ftrst step in obtaining the daily habitat exceedence 
is to run the flow duration analysis program associated 
with the USGS's data base. The TSLffi program DURfBL 
is used to generate a "Daily Streamflow Values Dura
tion Table" request file to retrieve the data from the 
WATSTORE data base. 

The duration analysis file obtained from WATSTORE 
contains a ranking and the probability of exceedence for 
flows occurring during a given day of a particular month. 
This extremely large file can be reduced by the SELDUR 
program into a file that contains just the important flow 
duration table. Either the reduced file or the original 
WATSTORE file can be used as input to the DQDUR 
program, which has options to calculate class distribution, 
habitat exceedence values and graphs, and (or) duration 
percentages. (Refer to Chapter 2 for DURTBL and 
SELDUR program documentation.) 

Note: HigWy variable daily flows may invalidate 
the use of a "standard" habitat area-versus
streamflow function. You are responsible for 
making sure that the calculated habitat values 
are biologically relevant. Using PHABSIM's 
HABEF program may be a better approach un
der some circumstances. 
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Daily Habitat Time Series Generation 

Program Batch/Procedure 
Name Ftlename Rmction Program Descriptioo 

DQDUR RDQDUR Daily habitat 
probability 
exceedence 
generatioo 

RABTD RHABTD Daily habitat 
timescries 
generation 

Processes a WATSTORE duration analysis me with these options:
 

o= class distribution statistics,
 
1 = habitat exceedence values and graphs and class distribution
 

statistics, 
2 = duration percentages, or 
3 = all three. 

RDQDUR, WATDUR, ZOUT, ZHAQF, ZCLASS, ZEXPLT, 
ZMONTH, ZVAR, ZREDUR 

WATDUR = WATSTORE duration analysis file. Can be directly 
from WATSTORE (generated by submitting the re
quest job created by the DURfBL program) or the re
duced file created by the SELDUR program (input). 

ZOUT =	 File containing a list of headings from the duration analy
sis file (output). 

ZHAQF = Habitat-versos-streamflow file. Only needed if Options 1 
or 3 are selected (input). Ifnot needed, enter'ZZZ for 
this file. 

ZCLASS = Class distribution statistics, created by Options 0, 1, and 
3 (output). 

ZEXPLT =	 File containing exceedence plots, created by Options 1 
and 3 (output). 

ZMONTH =	 File containing monthly exceedence statistics, created 
by Options 1 and 3 (output). 

ZVAR = File of percentage of exceeded flows and variation ratios, 
created by Options 2 and 3 (output). 

ZREDUR = Reduced WATSTORE duration analysis file (output). 

Calculates the time series of daily habitat values and converts these to 
monthly habitat time series using user-supplied criteria. 

RHABTD, ZHAQF, ZDQ, ZMTS, ZOUT, DAYFL 

ZHAQF = Habitat-versus-flow file (input). 

ZDQ = Daily streamflow me in WATSTORE format (must have 
been run through DQFY to strip incomplete years and ex
cess title lines (input). 

ZMTS = Monthly habitat time series file in NWDC format, one 
logical record per life stage (output). 

ZOUT = HABlD results (output). 

DAYFL =	 File of daily habitat values in either report or Lotus 1-2-3 
format. Created when daily habitat values are requested 
(output). 
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DQDUR Progranl 

Introduction 

The DQDUR program processes a WATSTORE dura
tion analysis file with several options. The WATSTORE 
duration analysis file contains a ranking and the prob
ability of exceedence for flows occurring on a given day 
of a particular month. The duration analysis file used 
as input to the DQDUR program can be directly from 
WATSTORE (generated by submitting the request job 
created by the DUlITBL program) or the reduced file 
created by the SELDUR program. Chapter 2 contains 
documentation for the DUlITBL and SELDUR programs. 

In other words, DQDUR can produce a daily habitat 
duration table from a daily flow duration table without 
directly computing the habitat value for every day-it 
samples 100 flows from the flow duration table and 
thereby can allow you to avoid downloading and process
ing a master data file. 

Running DQDUR 

RDQDUR, WATDUR, ZOUT, ZHAQF, ZCLASS, 
ZEXPLT, ZMONTH, ZVAR, ZREDUR 

WATDUR - WATSTORE duration analysis file. Can 
be directly from WATSTORE (generated 
by submitting the request job created by 
the DUlITBL program) or the reduced 
file created by the SELDUR program 
(input). 

ZOUT" File containing a list of headings from 
the duration analysis file (output). 

ZHAQF - Habitat-versus-streamflow file. Only 
needed if options 1 or 3 are selected 
(input). Ifnot needed, enter z:zz for this 
file. 

ZCLASS ... Class distribution statistics, created by 
options 0, 1, and 3 (output). 

ZEXPLT" File containing exceedence plots, cre
ated by options 1 and 3 (output). 

ZMONTH ... File containing monthly exceedence sta
tistics, created by options 1 and 3 (out
put). 

ZVAR - File of percentage exceeded flows and 
variation ratios, created by options 2 and 3 
(output). 

DQDUR PROGRAM 

ZREDUR - Reduced WATSTORE duration analysis 
file. Created if WATDUR was directly 
from WATSTORE (output). 

Description of DQDUR program options: 

o- Class distribution statistics--creates a data file that 
contains the classes, flow values, and probability of 
exceedence for each flow for each month. 

1 =	 Habitat exceedence values and graphs, plus class 
distribution statistics. This option takes the prob
ability of low exceedence curve and determines the 
flows corresponding to all exceedence percentages 
occurring at one percent intervals for the entire 
range dermed on a curve. It then interpolates either 
linearly or by polynomial representatives for the 
weighted usable area (WUA) values from the flows. 
Polynomial interpolation is applicable when the 
data can be fit easily by a third order equation; 
otherwise, linear interpolation should be used. The 
WUA values are then ranked in ascending order, 
and the probability of exceedence is determined for 
a given habitat value from its ranking relative to the 
total range of habitat values. Thus, the habitat prob
ability of the exceedence curve is determined based 
on the probability of exceedence for flows occur
ring on a daily basis during a particular month. This 
curve, however, is only indirectly related to the flow 
exceedence curve. Therefore, there is not a one-to
one correspondence between the two curves. 

2 - Duration percentages-writes a file containing the 
flow exceedence curve information determined in 
the duration analysis. 

3 -	 Does all three analyses. 

Ifoption 1 or 3 is selected, the following prompts will 
appear: 

This prompt will be asked for both the WATSTORE 
duration analysis file and the habitat-versus-streamflow 
file used as input to DQDUR. Polynomial interpolation is 
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applicable when the data can be fit easily by a third order 
equation; otherwise, linear interpolation should be used. If 
option I is selected, the program will issue a warning 
because it could give negative or irrational results for 
nonlinear extrapolation. Do not use this option unless you 
are prepared to handle this. 

1 
JANUARY 

DURATION PLOT OF DAILY DATA 
(YEARS 1930 - 1989) 
STATION ID 12142000 

DRAINAGE AREA • 64.00 

2 
FEBRUARY 

DURATION PLOT OF DAILY DATA 
(YEARS 1930 - 1990) 
STATION ID 12142000 

DRAINAGE AREA • 64.00 

The station nwnbers are listed. 

Figures 6.1-6.5 contain sample outputs from the 
DQDUR program-a portion ofsample output is included 
from each of the files created. 

FOR 

N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 
SQ. HI. 

FOR 

N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 
SQ. HI. 

FIg. 6.1. Sample output (ZOU1) from the DQDUR program. This file contains a list of headings from the duration analysis file. 

STATION ID 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 
DURATION PLOT OF DAILY DATA FOR (YEARS 1930 
DRAINAGE AREA • 64.00 SQ. HI. 

CLASS STATION ID FLOW PERCENT EXCEEDENCE 
0 12142000 0.0 100.00 100.00 

12142000 100.00 100.00 
12142000 33.0 100.00 100.00 
12142000 100.00 100.00 

2 12142000 39.0 100.00 100.00 
12142000 100.00 99.21 

3 12142000 46.0 100.00 100.00 
12142000 100.00 95.39 

4 12142000 54.0 100.00 100.00 
12142000 99.28 89.34 

5 12142000 64.0 100.00 100.00 
12142000 97.76 78.14 

1989) 

PER HONTH 
100.00 100.00 
100.00 100.00 
100.00 100.00 
100.00 100.00 
100.00 100.00 

98.37 98.55 
100.00 100.00 
95.65 96.58 

100.00 100.00 
90.34 94.14 

100.00 100.00 
83.33 91.51 

100.00 100.00 
100.00 100.00 
100.00 100.00 
100.00 100.00 
100.00 100.00 
99.66 100.00 

100.00 100.00 
99.32 100.00 

100.00 100.00 
99.32 100.00 

100.00 100.00 
99.18 100.00 

Fig. 6.2. Sample output (ZCLASS) from the DQDUR program. This file contains class distribution statistics. 
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STATION NUMBER: 12142000.	 PROGRAM - DQDUR 
100.00 =========:==:======:=====:=:====*=*========================:======:==::==:==::======:===:============ 

# * # 
# # ,
#	 #,
#	 # 

90.000 #---	 ----I 
# # 
II # 
# , * #
 
II #
 

BO.OOO #--- *' ----I
 
# #
 
# #
 
# ** #
 
# ** #
 

70.000	 #--- ----I 
# * * # 
# # 
# ** # 
# ** # 

60.000	 #--- ** ----I 
# # 
# # 

% EXCEED # # 
# # 

50.000	 #--- * ----I 
# # 
# ** # 
# ** # 
# ** # 

40.000	 #---- ** ----I 
# # 
# ** # 
# ** # 
#	 * # 

30.000	 #--- *---# 
# * # 
# ** # 
# * # 
# * # 

20.000	 #--- --*-/1 
II * # 
# * # 
# *# 
/I *# 

10.000	 /1--- ---*# 
/I *# 
# '# 
# '# 
II '# 

O.OOOOOE-Ol =====:=============================================================================================== 
O.OOOOOE-Ol 4000.0 8000.0 12000. 16000. 20000. 

2000.0 6000.0 10000. 14000. 18000. 

WUA 
SPECIES: RAINBOW TROUT L. STAGE: FRY MONTH: JAN 

SNOQUALMIE RIVER 
NEAR SNOQUALMIE FALLS, WA 

Fig. 6.3. Sample output (ZEXPL1) from the DQDUR program. This file contains exceedence plots for each month, for each spe

cies and life stage in the ZHAQF file.
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SNOQUALMIE RIVER 
NEAR SNOQUALMIE FALLS, WA 

STATION NUMBER: 12142000. 
RAINBOW TROUT FRY 

MONTH: JAN 
HABITAT AREA PERCENT EXCEEDENCE 

19789.58 0.99
 
19788.79 1.98
 
19788.01 2.97
 
19787.22 3.96
 
19786.43 4.95
 
19785.64 5.94
 
19784.85 6.93
 
19784.06 7.92
 
19783.28 8.91
 
19782.49 9.90
 
19781.66 10.89
 
19780.77 11.88
 
19771.31 12.87
 
19753.96 13.86
 
19711.35 14.85
 

Fig. 6.4. Sample output (ZMONTII) from the DQDUR program. This very large file contains monthly exceedence statistics for 
each species and life stage in the ZHAQF file. 

STATION 10 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS. WA.
 
ANALYSIS FOR PERIOD OF RECORD (YEARS 1930 1989)
 

MONTH Q95 Q90 Q75 Q70 Q50 Q25 QI0 VR
 

JANUARY 140.0 168.0 230.0 251.0 371.0 690.0 1330.0 2.21 
FEBRUARY 138.0 158.0 223.0 243.0 333.0 548.0 984.0 2.11 
MARCH 176.0 197.0 252.0 269.0 356.0 542.0 860.0 1. 81 
APRIL 249.0 278.0 354.0 381.0 488.0 697.0 972.0 1. 76 
MAY 325.0 370.0 476.0 507.0 651.0 894.0 1210.0 1. 76 
JUNE 206.0 274.0 390.0 422.0 568.0 812.0 1130.0 2.07 
JULY 78.3 95.2 140.0 157.0 235.0 388.0 620.0 2.47 
AUGUST 46.5 53.1 67.1 72.1 96.8 154.0 256.0 1. 82 
SEPTEMBER 47.0 54.5 75.7 82.4 118.0 235.0 474.0 2.17 
OCTOBER 51.2 69.5 111.0 126.0 205.0 435.0 821.0 2.95 
NOVEMBER 115.0 162.0 254.0 285.0 435.0 748.0 13 50.0 2.69 
DECEMBER 171. 0 201.0 281.0 308.0 450.0 812.0 1550.0 2.24 

DRAINAGE AREA • 64.00 SQ. MI. 

VR = VARIATION RATIO (Q50/Q90) 

Fig. 6.5. Sample output (ZVAR) from the DQDUR program. TIris file contains the percentage for exceeded flows and variation 
ratios. 



HABTD Program 

Introduction 

The RABID program calculates the time series of daily 
habitat values and converts these to monthly habitat time 
series from user-supplied criteria. 

Running HABTD 

RHABTD, ZHAQF, ZDQ, ZMTS, ZOUT, DAYFL 

ZHAQF"" Habitat area-versus-flow file (input). 

ZDQ = Daily streamflow file in WATSTORE 
fonnat (input). (File must have been run 
through the DQFY program to strip in
complete years and excess title lines.) 

ZMTS "" Monthly habitat data in NWDC fonnat, 
one logical record per life stage (output). 

ZOUT = RABID results (output). 

DAYFL .. File of daily habitat values in either re
port or Lotus 1-2-3 fonnat. Created 
when daily habitat values are requested 
(output). 

ENTEIC. RECORD. NAME (5 CHAIlY.·· 

On the ZMTS output file, the data for each species and 
life stage is written as a separate section tenninated by 
"#EOR" and is preceded by a header-line containing a 
user-designated label and a sequential numbering system. 

For example, if CLASS is entered here as the record 
name, the very top line on the ZMTS file will contain the 
letters CLASSA1. Following this line will be two title lines 
and then the habitat data for the first species, ftrst life stage. 
Next there will be a line containing the letters CLASSA2, 
followed by two title lines and the data for the first species, 
second life stage. Following all life stages of the ftrst 
species, the line will contain CLASSBI for the second 
species, ftrst life stage, and so forth. In other words, each 
species will begin a new letter (A-D) and each life stage 
will begin a new number (1-5). 

If 2 is entered for nonlinear, the following prompt will 
appear. 
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Flow values in the flow-versus-time series that are 
smaller than lowest flows or greater than highest flows in 
the flow-versus-habitat relation are considered "tail" 
flows. Habitat values for these tail flows must be extrapo
lated. Indicate whether the extrapolation should be linear 
or nonlinear. The program will i JJe a warning because it 
could give negative or wildly irrational results for nonlin
ear extrapolation. Do not use this option unless you are 
prepared to handle this. 

ENTER 1. FOR AVERAGE HABITAT AS·'MONTIlLY WlBITAT 
2 POR MINIMUM HABITAT ),8 MONrIlLY ... FiABITAT .. 
~ POR MINIMUM 01' N'DAYS lIs:'M6NTaL'l llAlitTAT 
4 .roll MJlDIJ\N HABITA"t AS MONTHLY HABrrAT 

Description of options to calculate monthly habitats: 
1 = The monthly habitat value is the average ofthe daily 

habitats for the month. 

2 =	 The monthly habitat value is the minimum of the 
daily habitats for the month. 

3 =	 The monthly habitat value is the minimum n-day 
average habitat value for the month. 

The habitat value calculated with this is detennined by 

II 11+1 

HA (j) = ~ ( min i~1 HAD (j, i), i~2HAD(j, i), 
[ 

11+2 m ].L HAD (j, i), . " .,LHAD (j, l) J 
1=3 I=m-II 

where 

j = the index to the month, 

i = the day, 

m = the number of days in monthj, 

n =	 the number of days specified for an av
erage, 

HAD = the daily habitat, and 

HA = the monthly habitat. 

Use of a minimum n-day average makes the assumption 
that the fish can be crowded for short periods and cannot 
fill all the habitat during periods of excess habitat when 
those periods are relatively short. 

4 =	 The monthly habitat value is the median habitat 
value for the month. 
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If3 is selected, you will be prompted to enter 

The program will begin computation. This computation 
Enter the number of days needed to determine the mini might take anywhere from a few seconds to 15 min de

mum average. The program will average the flow for all n pending on the speed of your computer. 
consecutive days for the month and use the minimum The two file formats available for the daily habitat values 
average for the monthly habitat value. files (DAYFL) are shown in Fig. 6.6. Figure 6.7 contains 

sample output from the ZOUT file. Figure 6.8 contains the 
monthly habitat time series (ZMTS) file from HABTD. 

Sample Daily Habitat Value. Pile (DAYFL) in Report Pormat: 

89/04/20. 
13.52.35. 

SNOQUALMIE RIVER 
NEAR SNOQUALMIE FALLS, 

SPECIES: RAINBOW TROUT 
Date Daily Habitat 

WA 
LIFE STAGE: FRY 

MONTH: 10 YEAR: 70 

1 
6 

11 
16 

21 
26 
31 

18044.80 

18601.20 

15270.80 
19786.40 

15052.40 
18474.00 

19717.20 

2 

7 

12 
17 

22 
27 

17418.40 

19784.00 

14542.80 
19753.60 
15052.40 
19471. 80 

3 

8 

13 
18 
23 
28 

16792.00 
19789.00 

17627.60 
19789.00 

9963.00 
19781.00 

4 
9 

14 
19 
24 
29 

16513.60 

7062.20 
19270.80 
18855.60 
9672.00 

19785.60 

5 

10 
15 
20 
25 
30 

15725.80 
9419.80 

19780.40 
17627.60 

15489.20 
19788.20 

Sample Daily Habitat Value. pile (DAYPL) in LOTUS 1-2-3 Pormat: 

89/04/20. SNOQUALMIE RIVER 
13.56.24. NEAR SNOQUALMIE FALLS, WA 

SPECIES: RAINBOW TROUT LIFE STAGE: FRY 
" Date Daily Habi tat 
"10/ 1/70" 18044.80 
"10/ 2/70" 17418.40 

"10/ 3/70" 16792.00 

"10/ 4/70" 16513.60 
"10/ 5/70" 15725.80 
"10/ 6/70" 18601.20 
"10/ 7/70" 19784.00 

"10/ 8/70" 19789.00 
"10/ 9/70" 7062.20 
"10/10/70" 9419.80 

Fig. 6.6.Sample daily habitat values file (DAYFL) fonnats from the RABID program. 
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89/02/09. SNOQUALMIE RIVER PROGRAM . HABTD 
15.37.35. NEAR SNOQUALMIE FALLS, WA PAGE 1 

HABITAT VS. STREAMFLOW FILE 

RAINBOW TROUT 

DISCHARGE FRY JUVENILE ADULT 

10.00 20570.00 8220.00 5780.00 
100.00 15400.00 4770.00 3200.00 
150.00 18880.00 7230.00 4890.00 
200.00 19790.00 9360.00 6410.00 
250.00 19780.00 11470.00 8020.00 
300.00 19110.00 13140.00 9410.00 
350.00 18050.00 14110.00 10400.00 
400.00 16290.00 15850.00 12600.00 
500.00 14470.00 16360.00 13660.00 
600.00 11030.00 14610.00 13380.00 
800.00 9090.00 12310.00 11740.00 

1000.00 7410.00 9270.00 8880.00 
1500.00 6940.00 8490.00 7620.00 
2000.00 7210.00 8630.00 7810.00 
4000.00 6660.00 9480.00 8510.00 
6000.00 5740.00 9890.00 9670.00 

89/02/09. SNOQUALMIE RIVER PROGRAM . HABTD 
15.37.35. NEAR SNOQUALMIE FALLS, WA PAGE 2 

HABITAT FACTORS FOR RAINBOW TROUT FRY 

DISCHARGE AREA A B C D 

10.00 20570.00 
0.00 0.00 '-57.44 21144.45 

100.00 15400.00 
0.00 0.00 69.60 8440.00 

150.00 18880.00 
0.00 0.00 18.20 16150.00 

200.00 19790.00 
0.00 0.00 --0.20 19830.00 

250.00 19780.00 
0.00 0.00 --13.40 23130.00 

300.00 19110.00 
0.00 0.00 --21. 20 25470.00 

350.00 18050.00 
0.00 0.00 --35.20 30370.00 

400.00 16290.00 
0.00 0.00 --18.20 23570.00 

500.00 14470.00 
0.00 0.00 --34.40 31670.00 

600.00 11030.00 
0.00 0.00 --9.70 16850.00 

800.00 9090.00 
0.00 0.00 --8.40 15810.00 

1000.00 7410.00 
0.00 0.00 --0.94 8350.00 

1500.00 6940.00 
0.00 0.00 0.54 6130.00 

2000.00 7210.00 
0.00 0.00 --0.28 7760.00 

4000.00 6660.00 
0.00 0.00 --0.46 8500.00 

6000.00 5740.00 

HA A*Q**3 + 8*Q**2 + C*Q + 0 

The following warning appeared on the screen when the HABTD program was nmning: 
"Warning-Daily streamflow data is out of bounds of habitat/flow relationship. Invalid results may occur. 

See ZOUT for more detail." 

WARNING DISCHARGE 7400.000 GREATER THAN HIGHEST FLOW IN Q HA RELATIONSHIP 
WARNING DISCHARGE 6900.000 GREATER THAN HIGHEST FLOW IN Q HA RELATIONSHIP 
WARNING DISCHARGE 6660.000 GREATER THAN HIGHEST FLOW IN Q HA RELATIONSHIP 
WARNING DISCHARGE 6650.000 GREATER THAN HIGHEST FLOW IN Q HA RELATIONSHIP 
WARNING DISCHARGE 7280.000 GREATER THAN HIGHEST FLOW IN Q HA RELATIONSHIP 

Fig. 6.7. Sample output (ZOUT file) from the RABID program. 
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MEAN MONTHLY STREJIMFLOW DATA 

H 12142000 4736541214244005353033SW17110010 64.00 1130.00 
N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 

MONTH 
YEAR 2 4 5 6 7 8 9 10 11 12 

1971 363.84 588.87 480.13 937.68 834.11 396.55 444.27 1053.77 . 875.37 717.16 176.84 208.37 
1972 373.65 788.20 536.77 651.45 1125.00 1250.29 682.43 1169.74 997.77 732.74 181.10 369.23 
1973 170.52 391.93 971.87 576.71 218.54 275.23 352.63 523.23 493.00 161. 65 63.58 144.83 
1974 430.87 574.30 805.23 1105.45 452.75 669.68 620.30 877.35 1338.43 724.52 262.65 92.27 
1975 50.94 527.60 768.35 919.35 438.61 428.00 279.20 853.68 801.97 564.06 306.58 162.63 
1976 518.32 961. 57 1556.03 996.00 342.69 243.87 479.87 785.35 645.20 491. 03 322.84 156.50 
1977 153.39 387.73 485.19 500.16 324.82 332.26 604.90 535.10 438.83 141.94 140.94 261.73 
1978 270.32 969.07 1205.23 450.00 365.46 382.90 388.20 524.03 397.57 179.16 189.90 452.27 
1979 151.10 545.90 464.52 222.06 581.82 653.84 515.57 713.87 460.93 285.68 72.52 87.03 
1980 194.87 134.73 1202.06 325.65 549.41 376.00 655.50 452.23 443.30 226.26 159.10 432.97 
1981 138.84 879.90 1139.23 244.26 911.86 245.87 874.47 566.97 727.80 220.90 94.29 212.97 
1982 526.13 380.47 580.77 822.19 1294.68 569.74 420.17 697.00 719.33 374.68 156.42 273.37 

HABITAT TIME SERIES 

RAINBOW TROUT 
FRY 

MONTH 
YEAR 2 3 5 6 7 8 9 10 11 12 

1971 16894. 14585. 16598. 12035. 12444. 16865. 15501. 8019. 9006. 10400. 17841. 17452. 
1972 16294. 12313 . 15399. 15073. 11639. 9344. 12353. 8409. 8325. 12460. 18655. 15320. 
1973 17872. 16138. 13202. 16229. 18966. 19033. 17418. 14164. 14600. 17977. 17492. 17434. 
1974 15879. 14592. 10831. 12325. 15749. 13271. 11672. 10222. 7804. 10121. 18474. 17152. 
1975 18218. 14871. 13755. 13843. 15871. 16687. 18945. 9960. 9786. 14472. 17169. 17229. 
1976 14953. 11717. 10860. 11302. 17715. 18909. 14929. 10597. 12494. 14811. 18238. 17802. 
1977 16681. 16269. 16253. 16897. 17474. 17980. 13293. 13607. 15855. 17876. 17495. 17694. 
1978 17725. 11887. 12576. 16373. 17150. 16754. 16876. 13973. 16614. 18622. 17352. 16031. 
1979 17986. 15351. 16165. 18184. 14082. 14780. 14224. 10697. 15320. 17188. 16979. 17094. 
1980 17148. 17548. 11464. 17626. 14897. 17149. 12386. 15392. 15625. 18762. 16667. 16649. 
1981 17381. 12436. 10624. 18758. 13237. 19253. 12931. 13102. 11700. 19105. 16670. 16783. 
1982 15170. 16546. 14496. 14170. 12447. 15264. 16186. 10901. 10577. 16605. 17271. 16979. 

AVERAGE OF DAILY HABITAT VALUES USED AS MONTHLY VALUE 

Fig. 6.7. Continued. 
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CLASSAl 
SNOQUALMIE RIVER 

FRY RAINBOW TROUT 
12142000 1971 1 16894 14585 16598 12035 12444 16865 

12142000 1971 2 15501 8019 9006 10400 17841 17452 

12142000 1972 1 16294 12313 15399 15073 11639 9344 
12142000 1972 2 12353 8409 8325 12460 18655 15320 

12142000 1973 1 17872 16138 13202 16229 18966 19033 

12142000 1973 2 17418 14164 14600 17971 17492 17434 

12142000 1974 1 15879 14592 10831 12325 15749 13271 

12142000 1974 2 11672 10222 7804 10121 18474 17152 

12142000 1975 1 18218 14871 13755 13843 15871 16687 

12142000 1975 2 18945 9960 9786 14472 17169 17229 

12142000 1976 1 14953 11717 10860 11302 17715 18909 

12142000 1976 2 14929 10597 12494 14811 18238 17802 

12142000 1971 1 16681 16269 16253 16897 17474 17980 

12142000 1971 2 13293 13607 15855 17876 17495 17694 

12142000 1978 1 17725 11887 12576 16373 17150 16754 

12142000 1978 2 16876 13973 16614 18622 17352 16031 
12142000 1979 1 17986 15351 16165 18184 14082 14780 

12142000 1979 2 14224 10697 15320 17188 16979 17094 

12142000 1980 1 17148 17548 11464 17626 14897 17149 
12142000 1980 2 12386 15392 15625 18762 16667 16649 

12142000 1981 1 17381 12436 10624 18758 13237 19253 
12142000 1981 2 12931 13102 11700 19105 16670 16783 
12142000 1982 1 15170 16546 14496 14170 12447 15264 
12142000 1982 2 16186 10901 10517 16605 17271 16979 

#EOR 
CLASSA2 

SNOQUALMIE RIVER 
JUVENIL RAINBOW TROUT 

12142000 1971 1 11761 12041 11761 10643 12995 12959 
12142000 1971 2 14707 10262 11720 13246 8165 8814 

12142000 1972 1 10550 14071 13141 13486 11449 10875 
12142000 1972 2 13863 10354 10751 13459 8464 8327 
12142000 1973 1 7892 11082 9920 12329 9651 11976 
12142000 1973 2 13516 14539 14240 7168 6166 8132 
12142000 1974 1 10915 12589 12946 9843 13967 13730 
12142000 1974 2 14539 12610 9849 13166 10751 6025 
12142000 1975 1 6651 11219 13339 12126 13999 12949 
12142000 1975 2 12067 12121 12469 12077 9752 7595 
12142000 1976 1 11071 12068 11931 13269 12954 10707 
12142000 1976 2 14130 12928 13853 13878 12009 7333 
12142000 1977 1 7163 10057 12426 10209 11580 13281 
12142000 1971 2 13429 14860 12536 6922 8272 10571 
12142000 1978 1 9678 11459 11517 12766 12983 12148 

12142000 1978 2 14068 14337 14229 8388 8384 13679 
12142000 1979 1 7193 11703 12911 8654 11750 13549 
12142000 1979 2 14021 13247 14295 10639 5824 5954 
12142000 1980 1 8611 6556 11472 11455 12392 14310 
12142000 1980 2 12998 14646 14608 10139 7218 10598 
12142000 1981 1 6585 12299 11725 10522 9666 10815 
12142000 1981 2 13315 14996 13070 10018 5650 8625 
12142000 1982 1 11246 12809 13391 10829 12272 13275 
12142000 1982 2 13115 13512 13179 13187 7071 8493 
#EOR 

Fig. 6.8. Sample monthly habitat time series (ZMTS) file from the HABID program. Sample incomplete; tenninated for brevity. 
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Chapter 7.
 
Generation of the Time Series of Monthly Habitats
 

Introduction Calculation of Habitat Time Series 

The state of the art when doing an instream flow analysis 
is to do an analysis of monthly habitat values. Most of the 
time, the average monthly streamflow is transfonned to 

Q) 

monthly physical habitat from the relation between the t'll 
21 

physical habitat and streamflow determination using ti en 
PHABSIM (Figs. 7.1 and 7.2). i:5 

The HABID (see Chapter 6), HABTS, and HABNEf 
programs are available to develop a monthly time series of 
habitats. The HABTS program calculates monthly habitat 

0
0 N 0 F M A Mvalues at a site for multiple species and life stages. The 

HABNET program generates a networkwide monthly Time 

habitat time series. Habitat values may be temperature 
conditioned at the option of the user. 

Calculating monthly habitr,t time series is the easy part; 15 

knowing what to do with the results is the more difficult 
part and will be partially addressed in Chapter 8. The 
programs described in Chapter 7 calculate the habitat 10 

area associated with the input time series of streamflow. I 
The resulting habitat time series can then be graphed to J: 

illustrate the frequency of periods when habitat values 5 

seem to be limiting, or the results can be statistically 
tabulated to either summarize the probabilities of ex
ceeding certain levels of habitat or integrate the habitat 0 

0 50 100 150 

values over time. 
DischargeEither analysis technique may be used when comparing 

one alternative water management scenario with another or 
with the baseline condition. In multiple streamflow scenar
ios, the habitat time series programs would need to be nm 
repeatedly (once for each set of streamflow data) and each 
resulting habitat time series data flle would need to be saved 
with a different name for sul:J5equent comparison. iii 

:l:::
 

We usually assume that the habitat-versus-flow relation .0 
t'll
 
J:

does not change from one alternative set of streamf10ws to 
another. However, always question that assumption. It 
could be that one alternative will result in channel change, 
another in changing water quality, another in periodicity 

0 
changes due to migration blockages or temperature 0 N 0 F M A M 

change. Simply nmning alternative flow scenarios without Time 

asking yourself about the physical or biological conse-
Fig. 7.1. Calculation of habitat time series.quences is inappropriate. 
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GENERATING HABITAT TIME SERIES 

QIN program, 
WATSTORE 

or 
HYDRODATA 

TIME 

PHABSIM 
or 

CRHAQF 
programs 

Fig. 7.2. Generating habitat time series. 

DISCHARGE 

~ HABTD, HABTS, 
or 

Habitat time 
series f-a;:« ~ ---l HABNET(ZMTS data file) 

,---~p~ro~gr~am_s~ 

TIME 

Monthly Habitat Time Series Generation 

Program BatchJProcedure 
Name FIlename Function Program Description 

HABTS RHABTS	 Moothly habitat 
time series 
generation 

Creates a monthly physical habitat time series fIle for multiple species 
and life stages. The program calculates monthly habitat values at the 
site, using linear or nonlinear interpolation, for each species, each life 
stage. 

RHABTS, ZHAQF, ZMONQ, ZMTS, ZOUT 

ZHAQF = Habitat-velSUS-flow me (input). 

ZMONQ - Monthly streamflow file in USGS or NWDC format (in
put). 

ZMTS .. Monthly habitat time series file with multiple records in 
the same format as the ZMONQ file (output). 

ZOUT = HABTS results (output). 
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Program 
Name 

Batch/Procedure 
F1lename function 

HABNEf RHABNEf Networkwide 
monthly habitat 
time series 
generation 

Progmm Description 

Generates a networkwide monthly habitat time series. Habitat values 
may be temperature conditioned at the option of the user. 

RHABNET, ZHABIN, ZMT8, ZMTSM, ZHAQFM, ZTEMP, 
ZTSI,ZOUT 

ZHABIN - HABNET input file created by HABINN (input). 

ZMTS - Habitat time series data (output). Will be in the same for
mat as ZMTSM. 

ZMTSM = Modified monthly flow time series in USGS or NWDC 
format (input). Can be a multirecord file. 

ZHAQFM = Modified habitat area-versus-flow file with month indi
cators and minimum habitat values (input). This file 
can be created by the HQFMON program. 

ZTEMP = Temperature time series data in USGS or NWDC format 
or a free-formatted fIle with parameters for a temperature
versus-flow relation (optional input). The free-formatted 
file can be created with the QTEM program or type 
INFOTQ for information on the format of the free-for
matted file. 

ZTSI = Network temperature suitability criteria file or FISHCRY 
file with temperature suitability criteria (optional input). 
Type INFOTSI for information on the format of the network 
temperature suitability criteria file. 

ZOUT = HABNEf results (output). 
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Creation of Input Files for the HABNET Program 

Program BatchfProcedure
 
Name Filename
 

HABINN RHABINN 

HQFMON RHQFMON 

QTEM RQTEM 

Function 

HABNEf 
optioos 
file creation 

HABNEf 
ZHAQFM 
file creation 

HABNEf 
ZTEMP 
me creation 

Program Description 

Builds a HABNEf options me. 

RHABINN, ZHABIN 

ZHABIN - HABNEf options me (output). 

Adds month indicators and minimum habitat values to a habitat area

versus-streamflow me. 

RHQFMON, ZHAQF, ZHAQFM 

ZHAQF ... Habitat area-versus-streamflow me (input). 

ZHAQFM =Habitat area-versus-streamflow me with month indica
tors and minimum habitat values (output). An extra ti
tle line and segment ill line can also be added if they 
were not previously entered with an editor. 

Generates a temperature versus flow equation me. 

RQTEM, ZTEMP 

ZTEMP'" Free-formatted flow versus temperature equation me (out
put). 
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HABINN Program 

Introduction 

The HABINN program builds a HABNET options file. 
This file contains infonnation on which river segments to 
process, which species and life stages to process, what 
period (both in years and months) to process, the segment 
lengths, and the format of the temperature suitability cri
teria file (ZTSI). With this infonnation, comparisons may 
be made across both time and space for any biological 
requirement. 

Figure 7.3 contains a sample HABNET input file created 
by the HABINN program. The file format for a HABINN 
file is included in Appendix A. 

Running HABINN 

RHABINN, ZHABIN 

ZHABIN - HABNET options file (output). 

This title line will be written to the habitat time series 
file (ZMTS) and output file (ZOUT) from HABNET. 

POUDRE RIVER TOTAL NETWORK ANALYSIS 
TEMP FORMAT 1 
ENGLISH UNITS 
WY:KSQFT 
FIRST YEAR OF DATA 1954 
LAST YEAR OF DATA 1983 
MONTHS 111111111111 
1 SEG 1.5 8.0 
1 SEG 1.4 38.0 
1 SEG 1.1 6.3 
1 SEG 2.2 4.9 
1 SEG 3.3 5.1 
1 SEG 4.1 1.0 
1 SEG 4.2 6.3 

1 BROWN ADULT 
1 BROWN JUVENILE 
1 BROWN FRY 
1 BROWN SPAWNING 
1 RAINBOW ADULT 
1 RAINBOW JUVENILE 
1 RAINBOW FRY 
1 RAINBOW SPAWNING 
********** 

Fig. 7.3. Sample input file for HABNET created by HABINN. 

The QTEM program generates a network temperature 
suitability index file. A FISHeRY file is created by the 
PHABSIM program, GCURy. 

If English units are being used. the calculations will be 
in thousands of square feet (KSQFI). If metric units are 
being used, the calculations will be thousands of square 
meters (KSQM). 

Note: The months should be in the same fonnat for all 
input files (ZHABIN, ZMTSM, ZHAQFM, and 
ZTEMP)---that is, all in water years, calendar 
years, and so forth. 

Ifyears entered here are out of range with the data in the 
gaging station flow file (ZMTSM file also used as input to 
HABNEl), then the defaults are to use the [lISt and last 
years of gaging station data from the ZMTSM file. 



In this example, if the data is in water years, October 
would be the only month processed. 

The processing of each month is detennined from both 
the HABNET input file (ZHABlN) and the habitat-versus
flow file with month indicators (ZHAQFM). Both month 
indicators must be "on" to be processed. Some examples 
follow: 

•	 If month indicator is 1 in ZHABIN and 1 in 
ZHAQFM, then that month will be processed for that 
species, life stage, and location. 

•	 If month indicator is 1 in ZHABIN and 0 in 
ZHAQFM, that month will not be processed for that 
species, life stage, and location. 

•	 If month indicator is 0 in ZHABIN and 1 in 
ZHAQFM, that month will not be processed for that 
species, life stage, and location. 

•	 If month indicator is 0 in ZHABIN and 0 in 
ZHAQFM, that month will not be processed for that 
species, life stage, and location. 

The segment ID nwnbers have to match exactly with 
the segment ID nwnbers read from the gaging station 
data file (ZMTSM), the habitat area-versus-streamflow 
file (ZHAQFM), and the temperature time series or 
temperature-versus-flow relation file (ZTEMP). 

HABINN PROGRAM 119 

At least one segment must be processed. The program 
will tenninate with a fatal error if there are no segments. 

This downstream distance, measured in miles or kilome
ters, is the multiplier for the WUA. The downstream distance 
is the segment length for which one assumes that the PHAB
SIM hydraulics and preference criteria apply. Note that if 
one scenario calls fora reservoir that will inundate part or 
all of a biological segment, you must account for that 
inundation by adjusting the segment length. Also, this dis
tance may be adjusted to account for a life stage weight. 

Enter the infonnation (segment ill, whether or not to 
include the segment in the processing, and the segment 
length) for each segment in the network. 

When Q is entered to quit entering segments, the follow
ing prompts will appear: 

When Q is entered to quit entering species and life stages, 
the HABNET input file (Fig. 7.3, sample) will be created. 

'f;rissroMENTIHih£CXi>P'EAAbJJi()iiIlI~PifTPILE ~ 
~~~;.·.··i.0ii.·.%x~~~···.1J··.·~~8tJljg··.+HI~· •• §~JrI'··.· FROM· 
PROCESSlNG/ .... .... .... . . 

ITOiNC~~E:H!S SEGHENTlN. ENTER PROCESSING 

·O·TO EXCLUDE THIS SEGMENT F'ROM PROCESSING. 
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HABNET Program 

Introduction 

The HABNET program generates a networkwide 
monthly habitat time series. Habitat values may betem
perature conditioned at the option of the user. ' 

Input to the HABNET program is: (l) an options file 
created by the HABINN program (ZHABIN file); (2) a 
habitat area-versus-flow file with month indicators and 
minimwn habitat values created by the HQFMON pro
gram (ZHAQFM file); (3) a gaging station flow data file in 
USGS or NWDC fonnat (ZMTSM file); (4) a temperature 
data file in USGS or NWDC fonnat or a free-fonnatted 
file with empirically derived parameters for a temperature
versus-flow relation (ZTEMP file); and (5) a temperature 
criteria file in FISHeRY fonnat or a free-fonnatted file 
with temperature suitability criteria (ZTSI file), Figure 7.4 
diagrams the flow of infonnation through the HABNET 
program. 

Flows in the gaging station flow data file (ZMTSM) are 
matched with the habitat-versus-flow relation with month 
indicators and minimwn habitat values (ZHAQFM fUe) for 
one or more life stages at one or more geographic locations. 
It will optionally modify thathabitat value with temperatures 
provided to produce a networkwide habitat time series for 
each unique life stage. The temperature-induced habitat 
modification is accomplished with the use ofa temperature
versus-suitability index relation for each life stage. Ifused. 
the suitability for temperature (between 0 and 1) is simply 
multiplied by the nonnal WUA value. Though calculations 
are independent of any given time step, the output files do 
assume a monthly fonnat. 

Units, with the exception ofsegment length, are arbitrary 
and it is up to the user to make sure that they match between 
files. You will be safe if the weighted usable area (WUA) 
data is in ft2/l,OOO ft per cfs and flows are in cfs. If 
temperature values are given in OP, then the temperature 
suitability index curve must be in OR 

The usable area for each life stage is calculated through 
time and space. At each segment, the routine detennines 
which months are applicable. Any life stage may be in 
different geographic locations at different times of the year 
to account for migration or movement. Applicability of 
each month is determined both from the HABNET input 
file (ZHABIN) and the habitat-versus-flow file with 
month indicators (ZHAQFM). Both month indicators must 
be "on" to be applicable. If applicable, the flow is deter
mined and the corresponding WUA is interpolated from 
the habitat-versus-flow relation. If the flow is less than the 
lowest flow in the curve, or greater than the highest flow, 
a message is printed and the WUA is set to zero. 

Next, the corresponding temperature value is retrieved 
either from reading it directly from the temperature time 
series data or calculated using a temperature-versus-flow 
relation with empirically derived parameters provided in the 
ZTEMP me. The suitability index (SI) value is interpolated 
from the SIcurve taken from the ITSI me in either FISH
CRY or netWork temperature suitability me fonnat. Again, 
ifthe temperature falls below the lowest point in the SIcurve 
or above'the highest point, a message is printed and the SI 
value is set to zero. The SI value is multiplied by the WUA 
and the segment length to give total habitat. If there are no 
SI and temperature data supplied for a particular life stage, 
then this process does not occur. Instead, the WUA is 
multiplied by the segment length to give total habitat. IT, 
however, temperature data have been only partially pro
vided for a life stage, then the processing of the life stage is 
skipped and no time series data are produced. 1bis is to 
ensure that data will not be produced for one life stage 
containing both temperature-conditioned and nonternpera
ture-eonditioned habitat values. 

This process repeats for all applicable segments. Any 
segment for which there is no weighted usable area
versus-flow curve for a life stage is ignored. The total area 
for all segments for each life stage is added together to 
complete the networkwide approach. Finally, each year's 
worth of data is written to the, habitat time series data file 
(ZMTS). Inapplicable months are assigned a value of 
1.E-99 to be distinguished from zero. Note that if a life 
stage is found at one segment during October, but not 
at another segment in that same month, only applicable 
segment-month combinations will be swnmed. 

Current program limits are listed here; however, most 
limits may be changed by altering the parameter state
ments in the source code and recompiling. 

Maximum nwnber of segments or gaging stations 50 

Maximum nwnber of life stages 10 

Maximwn nwnber of points in HA-versu...-Q curve 30 

Maximum nwnber of years None 

Maximum nwnber of time steps per year 12 
Minimum nwnber of time steps per year 12 

Maximum nwnber of points in a T-SI curve 15 

Notes regarding the HABNET program: 

1.	 When setting up your gaging station data set, you 
must remember to account for the physical habitat 
sites in the network description. General guidelines 
would call for establishing a segment wherever there 
is likely to be a change in flow of >10% through a 
habitat site. In this way, accurate translation of flow 
to habitat value may be retained. 
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2. Aside from assembling all of the habitat area- versus
streamflow data fIles (known as ZHAQP's in PHAB
SIM) into a single file, there remains at least one 
important task: The upper and lower bounds of each 
curve should be examined for their ability to handle 
the extremes ofyearly flows likely to be encountered. 
HABNET does no curve extrapolation (as do some 
other TSLIB routines). If a flow is encountered out
side the bounds of a life stage's curve, the habitat 
value is set to zero. A warning message is issued, but 
it is the user's responsibility to provide reasonable 
extrapolations or accept the consequences. This ap
proach is more prudent than extrapolation, because 
pure mathematical extrapolation is not often hy
drologically or biologically acceptable. 

3.	 We have made much use of TSUB plotting and 
duration analysis programs to continue the analysis 
of the results of HABNEl: lYPically, you would use 
GETI to extract single life stages as records from the 
habitat time series fIle (ZMTS) to be used as input to 
programs such as LPTDUR and LPTTSN. links to 
the effective habitat time series programs should be 
performed in the same way. 

The HABNET program is a member of a family of 
programs in the network habitat analysis family. This 
group includes: 

LNKQ2T - HYDROSS to temperature model, 

LNKTIH - Temperature to habitat model, 

LNKQ2H - HYDROSS to habitat model, and 

LNKTITS - Temperature to time series program. 

Refer to Bartholow and Waddle (1986) for documen
tation on the other programs. (Note: The HABNET pro
gram replaces the LNKG2H program in Bartholow and 
Waddle 1986.) See also the PHABSIM, HYDROSS, and 
temperature model documentation. 

Running HABNET 

RHABNET, ZHABIN, ZMTS, ZMTSM, ZHAQFM, 
ZTEMP, ZTSI, ZOUT 

ZHABIN - HABNET input file createdby HABINN 
(input). 

ZMTS = Habitat time series data (output). Will be 
in same format as ZMTSM. 

ZMTSM = Modified monthly flow time series in 
USGS or NWDC format (input). Can be 
a multirecord fIle. 

ZHAQFM - Modified habitat area-versus-flow file 
with month indicators and minimum 
habitat values (input). This fIle can be 
created by the HQFMON program. 

ZTEMP =Temperature time series data in USGS or 
NWDC format or a free-formatted fIle 
with parameters for a temperature-ver
sus-flow relation (optional input). The 
free-formatted fIle can be created with 
the QTEM program or type INFOTQ for 
information on the format of the free-for
matted file. 

ZTSI - Network temperature suitability criteria 
file or FISHCRY file with temperature 
suitability criteria (optional input). Type 
INFOTSI for information on the format 
of the network temperature suitability 
criteria file. 

ZOUT =HABNET results (output). 

The following is information on the format for the 
modified monthly flow time series file (ZMTSM) and the 
temperature suitability criteria file. The ZHABIN file is 
created by the HABINN program, the modified habitat 
area-versus-flow (ZHAQFM) file is created by the 
HQFMON program, and the ZTEMP file is either in 
USGS or NWDC format or is a free-formatted file cre
ated by the QTEM program. Refer to the individual 
program documentation for information on these files. 

ZMTSM. This file is a standard monthly time series 
(ZMTS) file with the exception of the "DITTO" option 
and one title line before each gaging station or segment. 
These changes can be made with an editor. The ZMTSM 
file contains monthly flow data for gaging stations or 
segments. It is organized by gaging stations or scgments 
and then by year and months within stations or segments. 
Appendix A contains a sample ZMTSM file and the file 
format. 

ZTSI. ZTSI is a network temperature suitability 
criteria file or FISHCRY file with temperature criteria 
(optional input). lYpe INFOTSI for information on the 
free-formatted network temperature suitability criteria file. 
The FISHCRY file is created with the GCURY Program 
in PHABSIM. Appendix A contains a sample ZTSI file 
in free-formatted network temperature suitability criteria 
format and the file format. 

There are two output files: the HABNET results 
(ZOU1) and the habitat time series file (ZMTS). 

The ZOUT file contains a complete description of how 
the program runs, the sequence of events, warning and 
fatal error messages, and the summary report containing 
life stage statistics. Study this output file carefully-it 
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will be an immense help in ensuring that you have set up along with the date and time of the run. Sample ZOUT
 
your data files correctly. It will also be invaluable as a output is presented in Fig. 7.5.
 
record of what you did to accomplish a certain option,
 

.** •••••••••••••••••••••••••••••••••••••••••••••• 
TIME SERIES LIBRARY PROGRAMS 
AQUATIC SYSTEMS BRANCH, USFWS 
VERSION 2.1 FEBRUARY, 1990 
RUN DATE 90/05/22. TIME 11.37.12. 

HH HH AAA BBBBBB N NN EEEEEEE 1 1 I I I I I I 

HH HH AA AA BB BB NN NN EE TT 
HH HH AA AA BB BB NNN NN EE TT 
HHHHHHH AAAAAAA BBBBBB NN N NN EEEEEE TT 
HH HH AA AA BB BB NN NNN EE TT 
HH HH AA AA BB BB NN NN EE TT 
HH HH AA AA BBBBBB NN N EEEEEEE TT 

PROGRAM HABNET VERSION NUMBER 2.0 
LAST MODIFIED MAY, 1990. 

FILES USED IN PROCESSING HABNET RUN: 
habin.dat HABNET INPUT FILE 
habnet .mts MONTHLY HABITAT TIME SERIES FILE 
mtsm.dat MODIFIED MONTHLY FLOW TIME SERIES FILE 
haqfm.dat MODIFIED HABITAT'VS-FLOW FILE 
templ.dat TEMPERATURE DATA FILE 
tsi.dat TEMPERATURE SUITABILITY INDEX FILE 
habnet.Qut HABNET RESULTS 

•	 • • • • • • • • • • • • • • • • • • * • • * • 
PROCESSING MONTHLY FLOW FILE: mtsm.dat 

NETWORK GAGING STATION DATA CACHE LA POUDRE . USGS FORMAT 
MEAN MONTHLY FLOWS (CFS) 
FROM YEARS 1954 TO 1983 

THE MONTHLY FLOW FILE CONTAINS THE FOLLOWING SEGMENTS: 
SEGMENT# SEGMENT TITLE / SEGMENT ID 

POUDRE RIVER SEGMENT 1 SITE 5 FLOWS (NOTE: SAME FLOW THRU 1)
 
SEGMENT ID: SEG 1.5
 
POUDRE RIVER SEGMENT SITE 4 FLOWS (NOTE: FLOWS SAME AS 1.5)
 
SEGMENT ID: SEG 1.4
 

SEGMENT 2 IS A DITTO SEGMENT, COPIED FROM SEGMENT: SEG 1.5 

POUDRE RIVER SEGMENT 1 SITE 1 FLOWS (NOTE: FLOWS FROM 2.2) 
SEGMENT 10: SEG 1.1 

POUDRE RIVER SEGMENT 2 SITE 2 FLOWS 
SEGMENT ID: SEG 2.2 

SEGMENT 4 IS A DITTO SEGMENT, COPIED FROM SEGMENT: SEG 1.1 

POUDRE RIVER SEGMENT 3 SITE 3 FLOWS 
SEGMENT 10: SEG 3.3 

6	 POUDRE RIVER SEGMENT 4 SITE 1 (NORTH FORK) FLOWS 
SEGMENT ID: SEG 4.1 

7	 POUDRE RIVER SEGMENT SITE 2 FLOWS (NOTE: SAME AS 4.1) 
SEGMENT ID: SEG 4.2 

SEGMENT 7 IS A DITTO SEGMENT, COPIED FROM SEGMENT: BEG 4.1 

END OF PROCESSING MONTHLY FLOW DATA FILE: mtsm.dat 

Fig. 7.5. Sample output from the HABNET program. 
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*	 * • * • * • • • * • • * * • * * * * • • • * • • * • * * • • * • * • * 
PROCESSING SPECIES/LIFE STAGE Q-WUA DATA FILE: haqfm,dat 

SEGMENT# SEGMENT TITLE 
SEGMENT 10 

LIFE STAGE# AND NAME VALID MONTHS MINIMUM HABITAT VALUE # OF POINTS 

1 POUDRE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1.5
 

1 BROWN ADULT 111111111111 0.000 13 POINTS
 

1 POUDRE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1.5
 

2 BROWN JUVENILE 111111111111 0.000 13 POINTS
 

1 POUDRE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1.5
 

3 BROWN FRY 000000011110 0.000 13 POINTS
 

1 POUORE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1.5
 

4 BROWN SPAWNING 110000000000 0.000 13 POINTS
 

1 POUORE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1.5
 

5 RAINBOW ADULT 111111111111 0.000 13 POINTS
 

1 POUORE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1. 5
 

6 RAINBOW JUVENILE 111111111111 0.000 13 POINTS
 

1 POUORE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1.5
 

7 RAINBOW FRY 000000001110 0.000 13 POINTS
 

1 POUORE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1.5
 

8 RAINBOW SPAWNING 000000110000 0,000 13 POINTS
 

2 POUDRE RIVER SEGMENT 1 SITE 4
 
SEGMENT 10: SEG 1.4
 

1 BROWN ADULT 111111111111 0.000 13 POINTS
 

2 POUORE RIVER SEGMENT 1 SITE 4
 
SEGMENT 10: SEG 1. 4
 

2 BROWN JUVENILE 111111111111 0.000 13 POINTS
 

2 POUDRE RIVER SEGMENT 1 SITE 4
 
SEGMENT 10: SEG 1.4
 

3 BROWN FRY 000000011110 0.000 13 POINTS
 
2 POUORE RIVER SEGMENT 1 SITE 4
 

SEGMENT 10: SEG 1. 4
 
4 BROWN SPAWNING 110000000000 0.000 13 POINTS
 

Sections of sample output deleted here for brevity. 

END OF PROCESSING SPECIES/LIFE STAGE Q-WUA DATA FILE: haqfm.dat 
YOU HAVE 56 ENTRIES AND 8 UNIQUE LIFE STAGE(S) . 

•	 * • • * • • • • • • • * • * • * 
PROCESSING TEMPERATURE DATA FILE: templ.dat 

NETWORK TEMPERATURE DATA CACHE LA POUDRE - USGS FORMAT 
MEAN MONTHLY TEMPERATURE (DEGREES F) 
FROM YEARS 1954 TO 1983 

THE TEMPERATURE DATA OUTPUT CONTAINS THE FOLLOWING NODES: 
SEGMENT# SEGMENT TITLE / SEGMENT 10 

POUDRE RIVER SEGMENT 1 SITE 5
 
SEGMENT 10: SEG 1.5
 

2	 POUDRE RIVER SEGMENT 1 SITE 4
 
SEGMENT 10: SEG 1.4
 

Fig. 7.5. Continued. 
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*** SEGMENT 2 IS A DITTO SEGMENT, COPIED FROM SEGMENT: SEG 1.5 

3 POUDRE RIVER SEGMENT 
SEGMENT 10: SEG 1.1 

1 SITE 1 

4 POUDRE RIVER SEGMENT 
SEGMENT 10: SEG 2.2 

2 SITE 2 

5 POUDRE RIVER SEGMENT 
SEGMENT 10: SEG 3.3 

3 SITE 3 

6 POUDRE RIVER SEGMENT 
SEGMENT 10: SEG 4.1 

4 SITE 1 (NORTH FORK) 

7 POUDRE RIVER SEGMENT 
SEGMENT 10: SEG 4.2 

4 SITE 2 FLOWS (NOTE: SAME AS SEGMENT 4 SITE 1) 

SEGMENT 7 IS A DITTO SEGMENT. COPIED FROM SEGMENT: SEG 4.1 

END OF PROCESSING TEMPERATURE DATA FILE: temp1.dat 

* * • * • • * * 
PROCESSING YOUR 

• * • * * * * * * • * • * • * 
HABNET INPUT FILE: habin.dat 

• • * * * * * * • • • • * • • • 

POUDRE RIVER TOTAL NETWORK ANALYSIS 

UNITS = WY:KSQFT 

FIRST YEAR = 1954 
LAST YEAR = 1983 

FINISHED VERIFYING INCLUSIVE YEARS FROM HABNET INPUT. 
DATA FILES. YOUR TEMPERATURE CONDITIONED HABITAT TIME 
PRODUCED FOR YEARS 1954 THROUGH 1983 

FLOW, AND TEMPERATURE 
SERIES DATA WILL BE 

TEMPERATURE CRITERIA DATA (IF PRESENT) IS IN FISHCRV FILE feRMAT. 

MONTHS = 111111111111 

NODES LIST 

1 POUDRE RIVER 
REACH LENGTH: 

SEGMENT 
8.000 

1 SITE 5 FLOWS (NOTE: SAME FLOW THRU 1) SEGMENT 10: SEG 1.5 

2 POUDRE RIVER 
REACH LENGTH: 

SEGMENT 
38.000 

1 SITE 4 FLOWS (NOTE: FLOWS SAME AS 1.5) SEGMENT 10: SEG 1.4 

3 POUDRE RIVER 
REACH LENGTH: 

SEGMENT 
6.300 

1 SITE 1 FLOWS (NOTE: FLOWS FROM 2.2) SEGMENT 10: SEG 1.1 

4 POUDRE RIVER 
REACH LENGTH: 

SEGMENT 
4.900 

2 SITE 2 FLOWS SEGMENT 10: SEG 2.2 

5 POUDRE RIVER 
REACH LENGTH: 

SEGMENT 
5.100 

3 SITE 3 FLOWS SEGMENT 10: SEG 3.3 

6 POUDRE RIVER 
REACH LENGTH: 

SEGMENT 
1.000 

4 SITE 1 (NORTH FORK) FLOWS SEGMENT 10: SEG 4.1 

7 POUDRE RIVER 
REACH LENGTH: 

SEGMENT 
6.300 

4 SITE 2 FLOWS (NOTE: SAME AS 4.1) SEGMENT 10: SEG 4.2 

LIFE STAGES LIST 

1 
2 
3 
4 
5 
6 
7 
8 

BROWN 
BROWN 
BROWN 
BROWN 
RAINBOW 
RAINBOW 
RAINBOW 
RAINBOW 

ADULT 
JWENILE 
FRY 
SPAWNING 
ADULT 
JWENILE 
FRY 
SPAWNING 

END OF PROCESSING HABNET INPUT FILE: habin.dat 

Fig. 7.s. Continued. 
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* * • * * • * * * • * * * * • * • * * • * * * * • • * • * • * * * 
PROCESSING SPECIES/LIFE STAGE TEMPERlITURE-SI DATA FILE: rsi.dar 
TEMPERlITURE SUITABILITY INDEX FILE FOR POUDRE RIVER. DATA FROM RALEIGH 

THE FOLLOWING LIFE STAGES WERE FOUND ON YOUR 
TEMPERATURE SUITABILITY INDEX FILE: 

1 BROWN ADULT AVG 0.00 DEG HAS 7 DATA POINTS. 
2 BROWN JUVENILE AVG 0.00 DEG HAS 6 DATA POINTS. 
3 BROWN FRY AVG 0.00 DEG HAS 6 DATA POINTS. 
4 BROWN SPAWNING AVG 0.00 DEG HAS 6 DATA POINTS. 
5 RlIINBOW ADULT AVG 0.00 DEG HAS 6 DATA POINTS. 
6 RlIINBOW JUVENILE AVG 0.00 DEG HAS 6 DATA POINTS. 
7 RlIINBOW FRY AVG 0.00 DEG HAS 9 DATA POINTS. 
8 RlIINBOW SPAWNING AVG 0.00 DEG HAS 6 DATA POINTS. 

END OF READING SPECIES/LIFE STAGE TEMPERATURE-SI DATA FILE: tsi.dar 
YOU HAVE 8 LIFE STAGES REPRESENTED. 

* * * * * * * • * • * • * * * * * * * * * • * • * * * * * * • * * * * * * * * 
BEGINNING TO GENERlITE HABITAT TIME SERIES FILE: habner.mts 

90/05/22. 11.37.12. 

SPECIES# SPECIES LIFESTAGE RECORD NAME 

1 BROWN ADULT BROWADU 

FOR SPECIES/LIFE STAGE: BROWN ADULT 
TEMPERATURE CONDITIONED HABITAT TIME SERIES DATA WILL BE PRODUCED. 

2 BROWN JUVENILE BROWJUV 

FOR SPECIES/LIFE STAGE: BROWN JUVENILE 
TEMPERATURE CONDITIONED HABITAT TIME SERIES DATA WILL BE PRODUCED. 

3 BROWN FRY BROWFRY 

FOR SPECIES/LIFE STAGE: BROWN FRY 
TEMPERATURE CONDITIONED HABITAT TIME SERIES DATA WILL BE PRODUCED. 

4 BROWN SPAWNING BROWSPA 

FOR SPECIES/LIFE STAGE: BROWN SPAWNING 
TEMPERATURE CONDITIONED HABITAT TIME SERIES DATA WILL BE PRODUCED. 

5 RAINBOW ADULT RAINADU 

FOR SPECIES/LIFE STAGE: RlIINBOW ADULT 
TEMPERATURE CONDITIONED HABITAT TIME SERIES DATA WILL BE PRODUCED. 

6 RAIN JUVENILE RAINJUV 

FOR SPECIES/LIPE STAGE: RAINBOW JUVENILE 
TEMPERATURE CONDITIONED HABITAT TIME SERIES DATA WILL BE PRODUCED. 

7 RAINBOW FRY RAINFRY 

FOR SPECIES/LIFE STAGE: RAINBOW FRY
 
TEMPERlITURE CONDITIONED HABITAT TIME SERIES DATA WILL BE PRODUCED.
 

RAINBOW SPAWNING RAINSPA 

FOR SPECIES/LIFE STAGE: RAINBOW SPAWNING
 
TEMPERATURE CONDITIONED HABITAT TIME SERIES DATA WILL BE PRODUCED.
 

END OF HABITAT TIME SERIES GENERlITION 
DATA IS ON FILE: habnet.out 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • 
BEGINNING THE REPORT SECTION 

1 BROWN ADULT 

Fig. 7.5. Continued. 
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MINIMUM AREA ENCOUNTERED = 237.6778 IN YEAR 1967 MONTH 4 
AVERAGE AREA = 2064. KSQFT PER MONTH 

MAXIMUM AREA ENCOUNTERED • 4546.9434 IN YEAR 1977 MONTH 10 
SEGMENT PERCENT DESCRIPTION 

10.30 POUDRE RIVER SEGMENT 1 SITE 5 FLOWS (NOTE: SAME FLOW THRU 1) 
SEGMENT ID: SEG 1.5 

2 40.26 POUDRE RIVER SEGMENT 1 SITE 4 FLOWS (NOTE: FLOWS SAME AS 1. 5) 
SEGMENT ID: SEG 1. 4 

14.36 POUDRE RIVER SEGMENT 1 SITE 1 FLOWS (NOTE: FLOWS FROM 2.2) 
SEGMENT ID: SEG 1.1 

7.74 POUDRE RIVER SEGMENT 2 SITE 2 FLOWS 
SEGMENT ID: SEG 2.2 

5 16.20 POUDRE RIVER SEGMENT 3 SITE 3 FLOWS 
SEGMENT ID: SEG 3.3 

6 1. 07 POUDRE RIVER SEGMENT 4 SITE 1 (NORTH FORK) FLOWS 
SEGMENT ID: SEG 4.1 

7 10.09 POUDRE RIVER SEGMENT 4 SITE 2 FLOWS (NOTE: SAME AS 4.1) 
SEGMENT ID: SEG 4.2 

100% 

2 BROWN JUVENILE 
MINIMUM AREA ENCOUNTERED • 507.3422 IN YEAR 1967 MONTH 4 

AVERAGE AREA = 3479. KSQFT PER MONTH 
MAXIMUM AREA ENCOUNTERED = 6688.0308 IN YEAR 1954 MONTH 12 

SEGMENT PERCENT DESCRIPTION 

13 .14 POUDRE RIVER SEGMENT 1 SITE 5 FLOWS (NOTE: SAME FLOW THRU 1) 
SEGMENT ID: SEG 1. 5 

2	 43.26 POUDRE RIVER SEGMENT 1 SITE 4 FLOWS (NOTE: FLOWS SAME AS 1. 5) 
SEGMENT ID: SEG 1.4 

3	 14.78 POUDRE RIVER SEGMENT 1 SITE 1 FLOWS (NOTE: FLOWS FROM 2.2) 
SEGMENT ID: SEG 1.1 

7.94	 POUDRE RIVER SEGMENT 2 SITE 2 FLOWS 
SEGMENT ID: SEG 2.2 

5	 12.46 POUDRE RIVER SEGMENT 3 SITE 3 FLOWS 
SEGMENT ID: SEG 3.3 

6	 0.95 POUDRE RIVER SEGMENT 4 SITE 1 (NORTH FORK) FLOWS 
SEGMENT ID: SEG 4.1 

7	 7.46 POUDRE RIVER SEGMENT 4 SITE 2 FLOWS (NOTE: SAME AS 4.1) 
SEGMENT ID: SEG 4.2 

100% 

Sections of sample output deleted here for brevity. 

Fig. 7.5. Continued. 

Past the run summary, the report section should be of The ZMTS file contains habitat time series data. This 
particular significance. For each species and life stage, this file will be in the same format (USGS or NWDC) as the 
section lists ZMTSM file used as input. The file is arranged one life 

stage per record, with record titles composed of the first 1.	 Life stage name, 
four characters of the species name and the first three 2.	 Minimum area encountered, 
characters of the life stage name. It may be convenient 3.	 When minimum occurred (if more than one time, 

only first one is reported), to pull one record at a time from this file by using the 

4. Average area encountered,	 program GET1. Sample output is presented in Fig. 7.6. 

5. Maximum area encountered,	 Unlike a standard USGS or NWDC time series file, this 
6.	 When maximum is encountered (if more than time, file's station descriptor says SUM because the habitat 

only first one is reported), and values have been aggregated over a network and no 
7. Percentage of total area contributed by each segment.	 single station identifier is relevant. The title of the habitat 
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BROWADU 
POUDRE RIVER TOTAL NETWORK ANALYSIS 
BROWN ADULT UNITS = WY:KSQFT 90/05/22. 11.37.12. 

SUM 1 1954 1 1803 1042 810.91 685.06 655.08 753.52 WY:KSQFT 
SUM 1 1954 2 2428 2663 2912 3821 3533 3991 WY:KSQFT 
SUM 1 1955 1 2297 930.00 370.86 411. 86 443.23 575.25 WY:KSQFT 
SUM 1 1955 2 931.54 2703 2703 3499 4063 3726 WY:KSQFT 
SUM 1 1956 1 2411 1063 743.71 542.45 505.56 1019 WY:KSQFT 
SUM 1 1956 2 2066 2306 2693 3812 4280 3629 WY:KSQFT 
SUM 1 1957 1 1673 777.99 528.00 425.15 509.18 713.84 WY:KSQFT 
SUM 1 1957 2 1825 3112 2181 2713 3493 3445 WY:KSQFT 
SUM 1 1958 1 2612 1197 893.19 652.27 781.32 1278 WY:KSQFT 
SUM 1 1958 2 2478 2044 2547 3892 4262 3745 WY:KSQFT 
SUM 1 1959 1 2684 952.22 552.57 446.90 846.58 1425 WY:KSQFT 
SUM 1 1959 2 2304 2890 2528 3268 3773 3414 WY:KSQFT 
SUM 1 1960 1 2219 1743 626.93 449.00 589.34 1378 WY:KSQFT 
SUM 1 1960 2 2936 2780 2743 3384 4176 3794 WY:KSQFT 
SUM 1 1961 1 2190 875.02 495.94 629.32 579.19 817.74 WY:KSQFT 
SUM 1 1961 2 2189 2525 2270 3726 3470 3844 WY:KSQFT 
SUM 1 1962 1 3165 1972 1281 1130 1336 1760 WY:KSQFT 
SUM 1 1962 2 2937 2324 2497 3054 3567 3725 WY:KSQFT 
SUM 1 1963 1 2582 1003 671.50 491.88 608.88 540.46 WY:KSQFT 
SUM 1 1963 2 2495 2721 3027 3887 4019 3711 WY:KSQFT 
SUM 1 1964 1 1932 1082 409.66 303.81 390.17 895.55 WY:KSQFT 
SUM 1 1964 2 1671 2873 2951 3302 3953 3794 WY:KSQFT 
SUM 1 1965 1 2269 694.20 357.36 303.81 421.23 544.91 WY:KSQFT 
SUM 1 1965 2 1991 2997 2199 3124 3417 3901 WY:KSQFT 
#EOR 

BROWJUV 
POUDRE RIVER TOTAL NETWORK ANALYSIS 
BROWN JUVENILE UNITS = WY:KSQFT 90/05/22. 11.37.12. 

SUM 2 1954 1 3624 2210 1678 1434 1341 1439 WY:KSQFT 
SUM 2 1954 2 4781 4461 4131 5257 5317 6688 WY:KSQFT 
SUM 2 1955 1 4841 1971 787.35 910.79 913.92 1136 WY:KSQFT 
SUM 2 1955 2 1936 4605 3459 4696 5677 6147 WY:KSQFT 
SUM 2 1956 1 4698 2411 1676 1209 1134 2167 WY:KSQFT 
SUM 2 1956 2 4261 3530 3405 5078 6089 6223 WY:KSQFT 
SUM 2 1957 1 3603 1727 1173 939.58 1124 1537 WY:KSQFT 
SUM 2 1957 2 3749 5541 2741 3269 4759 5481 WY:KSQFT 
SUM 2 1958 1 5112 2636 1889 1393 1668 2569 WY:KSQFT 
SUM 2 1958 2 4676 3415 3295 5161 6030 6280 WY:KSQFT 
SUM 2 1959 1 5378 2047 1189 932.38 1783 2850 WY:KSQFT 
SUM 2 1959 2 4295 5051 3233 4303 5298 5802 WY:KSQFT 
SUM 2 1960 1 4679 3631 1359 951.38 1202 2886 WY:KSQFT 
SUM 2 1960 2 5883 4480 3501 4406 5936 6272 WY:KSQFT 
SUM 2 1961 1 4454 1955 1104 1333 1243 1829 WY:KSQFT 
SUM 2 1961 2 4030 4499 2898 5007 4958 6226 WY:KSQFT 
SUM 2 1962 1 6115 4079 2784 2493 2857 3660 WY:KSQFT 
SUM 2 1962 2 5655 3682 3238 3906 5017 6108 WY:KSQFT 
SUM 2 1963 1 5026 2071 1370 972.71 1239 1072 WY:KSQFT 
SUM 2 1963 2 4851 4488 4113 5268 5655 6134 WY:KSQFT 
SUM 2 1964 1 4095 2375 900.92 669.03 832.75 1810 WY:KSQFT 
SUM 2 1964 2 3323 4663 3826 4298 5654 6409 WY:KSQFT 
SUM 2 1965 1 4427 1500 777.28 669.03 908.76 1212 WY:KSQFT 
SUM 2 1965 2 4097 4946 2784 3822 4734 6383 WY:KSQFT 

#EOR 

Fig. 7.6. Sample habitat time series (ZMTS) file from HABNET. Years 1966-83 deleted for brevity. 

time series file comes from the input file (ZHABIN). The HABNET Error Messages 
units also come from the input file. 

The very small numbers, l.E-99 (meaning 1 x 10--99), Messages are divided into two categories: warning and 
represent months in which the life stage has no biological fatal. In general, warning messages will not cause program 
habitat value. Zero is not used because zero can be termination; the job will do its best to continue. Fatal 
confused with a realistic value. errors, however, will cause either immediate or delayed 

job tennination, depending on the circumstances. The 
output file (ZOUT) will provide a summary of these 
messages. 
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HABNET Input File (ZHABIN) Warnings 

*** WARNING 0 ***
 
FOUND [xxxx] INSTEAD OF PROPER UNITS. (Unrec

ognized units found on your HABNET input file.)
 

*** WARNING 2 *** TEMPERATURE FORMAT
 
MUST BE 0, I, OR 2. THE FORMAT ON THE INPUT
 
FILE IS: [n].
 

*** WARNING 4 *** INVALID UNIT TYPE:
 
[xxxxxxxxx]
 
FOUND ON YOUR HABNET INPUT FILE, LINE 3.
 
(The third line of the HABNET input file must be either
 
METRIC UNITS or ENGLISH UNITS.)
 

*** WARNING 6 ***
 
THE FIRST YEAR REQUESTED [year] IS OUT OF
 
THE BOUNDS OF FLOW DATA [year].
 
I WILL STARr WITH THE FIRST YEAR ON THE
 
FLOW DATA FILE.
 

*** WARNING 8 ***
 
THE FIRST YEAR REQUESTED [year] IS OUT OF
 
BOUNDS OF CORRESPONDING FLOW AND TEM

PERATURE DATA.
 
I WILL STARr WITH THE FIRST YEAR OF CORRE

SPONDING DATA [year].
 

*** WARNING 10 ***
 
THE LAST YEAR REQUESTED [year] IS GREATER
 
THAN THE LAST YEAR OF FLOW DATA [year].
 
I WILL END WITH THE LAST YEAR OF FLOW DATA
 
FILE.
 

*** WARNING 12 ***
 
THE LAST YEAR REQUESTED [year] IS OUT OF
 
BOUNDS OF CORRESPONDING FLOW AND TEM

PERATURE DATA.
 
I WILL END WITH THE LAST YEAR OF CORRE

SPONDING DATA [year].
 

*** WARNING 14 ***
 
YOUR REQUESTED MONTHS WERE BLANK.
 
YOU SHOULD SPECIFY THEM.
 
I WILL PROCEED WITH THEM ALL TURNED ON.
 
[the month indicators on the HABNEf input file are
 
blank.]
 

*** WARNING 16 ***
 
THE SEGMENT LENGfH FOR SEGMENT:
 
SEGMENT NUMBER: [nwnber] IS ZERO.
 
[the segment length needs to be specified after the segment
 
ID in the HABNET input file.]
 

*** WARNING 18 ***
 
THE MAXIMUM NUMBER OF [nwnber] SEGMENTS
 
HAS BEEN EXCEEDED.
 

HABNET PROGRAM 

THE FOLLOWING SEGMENT: [segment ID] WILL
 
NOT BE INCLUDED IN PROCESSING.
 
[There are too many segments (current limit is 50) in

cluded in processing for the program to handle.]
 

*** WARNING 20 ***
 
THE FOLLOWING SEGMENT: [segment ID] IS INVA

LID OR NOT FOUND-IT WILL BE EXCLUDED
 
FROM PROCESSING.
 

*** WARNING 22 ***
 

THE MAXIMUM NUMBER OF [number] LIFE
 
STAGES HAS BEEN EXCEEDED.
 
THE FOLLOWING LIFE STAGE: [life stage] WILL
 
NOT BE INCLUDED IN PROCESSING.
 

[There are too many life stages (current limit is 10) in

cluded in processing for the program to handle.]
 

*** WARNING 24 ***
 
THE FOLLOWING LIFE STAGE: [life stage] IS INVA

LID OR NOT FOUND-IT WILL BE EXCLUDED
 
FROM PROCESSING.
 

*** WARNING 26 ***
 

NO VALID LIFE STAGES WERE FOUND IN [fllename].
 
PROCESSING WILL CONTINUE WITHOUT LIFE
 
STAGES.
 

Modified Habitat-Versus-Flow File 
(ZHAQFM) Warnings 

*** WARNING 28 ***
 
AN END-OF-RECORD INDICATOR-**********
 
WAS FOUND IN THE Q-HA FILE WITHOUT ANY
 
DATA BEFORE IT. YOU MAY WISH TO CHECK THE
 
DATA ON YOUR Q-HA FILE.
 

[You may have a record on your ZHAQFM file with no
 
points.]
 

*** WARNING 30 ***
 

SEGMENT: [segment ID] WAS FOUND IN YOUR
 
HABITAT-VERSUS-FLOW FILE, BUT NOT IN THE
 
FLOW DATA FILE. PROCESSING WILL SKIP THIS
 
SEGMENT.
 

*** WARNING 32 ***
 

BAD SPECIES LIFE STAGE [species/life stage] FOUND
 
IN FILE. I WILL TRY TO RECOVER.
 

*** WARNING 34 ***
 

EXPECTED A NEW LIFE STAGE BUT FOUND AN
 
END OF FILE.
 
I WILL TRY TO CONTINUE.
 

[The last record of the ZHAQFM file should end with
 
**********.]
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*** WARNING 36 ***
 
TOO MANY UNIQUE LIFE STAGES ENCOUN

TERED.
 
I CAN ONLY HANDLE [number].
 
I WIll... CONTINUE WITH WHAT I HAVE.
 
[There are too many life stages (current limit is 10) on the
 
ZHAQFM file for the program to handle.]
 

*** WARNING 38 ***
 
TOO MANY POINTS IN CURVE. I ONLY HAVE
 
ROOM FOR [number].
 
I WIll... TRY TO RECOVER.
 
[There are too many discharges (current limit is 30) in your
 
ZHAQFM file for the program to handle.]
 

*** WARNING 40 ***
 
FLOW DATA NOT INCREASING.
 
CHECK DATA FILE FOR [real number] IN [species/life
 
stage].
 
[The discharges on the ZHAQFM file must be in ascending
 
order for HABNET to work properly.]
 

*** WARNING 42 ***
 
THE SEGMENT: [segment ID] HAS NO FLOW-WUA
 
DATA POINTS.
 
I WIll... TRY TO CONTINUE.
 

Monthly Flow File (ZMTSM) Warnings 

*** WARNING 44 ***
 
MONTHLY FLOW DATA FILE CONTAINS [number]
 
SEGMENTS.
 
I ONLY HAVE ROOM FOR [number]. I WIll... CON

TINUE WITH THE MAXIMUM ALLOWED.
 
[There are too many segments (cUITent limit is 50) on the
 
ZMTSM file for the program to handle.]
 

*** WARNING 46 ***-THE SEGMENT:
 
[segment title]
 
SEGMENT: [segment ID]
 
IS A DITTO SEGMENT AND IS INDICATED TO BE
 
COPIED FROM SEGMENT ID: [segment ID] WHICH
 
HAS NOT BEEN DEFINED.
 
PROCESSING WIll... IGNORE TIllS SEGMENT.
 
[A ditto segment must copy data from a previous segment.
 
A ditto segment on the monthly flow file does not match
 
any of the previous segments.]
 

Monthly Temperature File (ZTEMP) Warnings 

*** WARNING 48 ***
 
TEMPERATURE DATA CONTAINS [number] SEG


MENTS.
 
I ONLY HAVE ROOM FOR [number]. I WIll... CON

TINUE WITH THE MAXIMUM AllOWED.
 

[There are too many segments (current limit is 50) on the
 
ZTEMP file for the program to handle.]
 

*** WARNING 50 ***-THE SEGMENT:
 
[segment title]
 
segment ID: [segment ID]
 
IS A DITTO SEGMENT AND IS INDICATED TO BE
 
COPIED FROM
 
SEGMENT ID: [segment ID] WHICH HAS NOT BEEN
 
DEFINED.
 
PROCESSING WIll... IGNORE TIllS SEGMENT.
 
[A ditto segment must copy data from a previous segment.
 
A ditto segment on the monthly temperature file does not
 
match any of the previous segments.]
 

*** WARNING 52 ***
 
THE SEGMENT: [segment ID] WAS ENCOUNTERED
 
IN YOUR TEMPERATURE DATA FILE, BUT NOT
 
FOUND IN YOUR MONTHLY FLOW DATA FILE.
 
PROCESSING SKIPS THIS SEGMENT COM

PLETELY.
 

*** WARNING 54 ***
 
UNEXPECTED END FOUND ON TEMPERATURE
 
DATA FILE: [filename] OR OPTIONAL TEMPERA

TURE DATA NOT PROVIDED.
 
AllHABITAT WILL BEUNCONDmONED BYTEM

PERATURE.
 
[This warning will appear if you are not using temperature
 
data, or if there is incorrect data or format on the ZTEMP
 
file.]
 

Temperature Suitability File (ZTSI) Warnings 

*** WARNING 56 ***
 
BAD SPECIES liFE STAGE [speciesflife stage] FOUND
 
IN FILE. I WIll... TRY TO RECOVER.
 

*** WARNING 58 ***
 
liFE STAGE [life stage] FOUND IN TEMPERATURE
 
SUITABILITY FILE BUT IT WAS NOT FOUND IN
 
YOUR Q-WUA FILE: [filename].
 
I WIll... SKIP TIllS RECORD.
 

*** WARNING 60 ***
 
EXPECTED MIN, AVG, OR MAX, BUT FOUND [xxx]
 
INSTEAD.
 
REFERENCE SET TO AVG.
 

*** WARNING 62 ***
 
TOO MANY POINTS IN CURVE. I ONLY HAVE
 
ROOM FOR [number].
 
I WIll... TRY TO RECOVER.
 
[There are too many points (cUITent limit is 15) in the
 
temperature suitability curve for the program to handle.]
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*** WARNING 64 ***
 
TEMPERATURE DATA NOT INCREASING. CHECK
 
DATA FILE FOR [real number] IN [segment].
 
[TIle temperature data in the temperature suitability file
 
must be in ascending order for HABNET to work prop

erly.]
 

*** WARNING 66 ***
 
SI YALUE NOT BETWEEN ZERO AND ONE. CHECK
 
DATA FILE FOR [real number] COORDINATES
 
SKIPPED. I WILL TRY TO CONTINUE.
 
[HABNET uses a suitability index between 0 and I.]
 

*** WARNING 68 ***
 
THIS LIFE STAGE HAS NO DATA POINTS. I WILL
 
TRY TO CONTINUE.
 

*** WARNING 70 ***
 
UNEXPECTED END FOUND ON TEMPERATURE
 
SUITABILITY FILE: [filename] OR OPTIONAL TEM

PERATURE SUITABILITY DATA NOT PROVIDED.
 
ALL HABITAT WILL BE UNCONDmONED BYTEM

PERATURE.
 
[This warning will appear if you are not using temperature
 
data or if there is incorrect data or format on the ZTSI file.]
 

*** WARNING 72 ***
 
NOT ABLE TO READ LIFE STAGES FROM TEM

PERATURE SUITABILITY FILE. CHECK TO SEE IF
 
THE TEMPERATURE FORMAT ON THE INPUT FILE
 
ISCORREGr
 
[Either there is an error in the ZTSI file or the wrong
 
temperature format was specified (expecting a network
 
temperature suitability index file).]
 

*** WARNING 74 ***
 
NOT ABLE TO READ LIFE STAGES FROM TEM

PERATURE SUITABILITY FILE. CHECK TO SEE IF
 
THE TEMPERATURE FORMAT ON THE INPUT FILE
 
ISCORREGr
 
[Either there is an error in the ZTSI file or the wrong
 
temperature format was specified (expecting a FISHCRY
 
file).]
 

*** WARNING 76 ***
 
ILLEGAL DATA ON TEMPERATURE SUITABILITY
 
FILE.
 

*** WARNING 78 ***
 
THE SPECIES/LlFE STAGE: [species/life stage] HAS
 
NO HABITAT SUITABILITY CURVE. THE DATA FOR
 
THIS LIFE STAGE WILL NOT BE TEMPERATURE
 
CONDmONED.
 
[This life stage was not included on your ZTSI file.]
 

*** WARNING 80 ***
 
FOR: [species/life stage] AT [segment 10] YEAR: [xxxx]
 

HABNET PROGRAM 

MONTH # [x] TEMPERATURE OF [real number] IS
 
BELOW LOWEST POINT IN T-SI CURVE.
 
***NO SUITABILITY INDEX WILL BE CALCU

LATED.***
 
***YOUR TIME SERIES DATA MAY BE ERRONE

OUS.***
 
[The month (#) displayed is the order of the month in the
 
ZTEMP file. For example, if the first month of data in the
 
file is for October, month # II would be August. If the first
 
month of data is for January, then month #11 would be
 
November.]
 

*** WARNING 82 ***
 
FOR: [species/life stage] AT [segment ill] YEAR: [xxxx]
 
MONTH # [x] TEMPERATURE OF [real number] IS
 
ABOVE HIGHEST POINT IN T-SI CURVE.
 
*** NO SUITABILITY INDEX WILL BE CALCU

LATED.***
 
*** YOUR TIME SERIES DATA MAY BE ERRONE

OUS.***
 
[TIle month (#) displayed is the order of the month in the
 
ZTEMP file. For example, if the flrst month of data in the
 
file is for October, month #11 would be August. If the first
 
month of data is for January, then month #11 would be
 
November.]
 

Warnings for problems found in producing the 
monthly time series file (ZMTS) 

*** WARNING 84 ***
 
THE LIFE STAGE: [life stage] WILL NOT BE PRO

CESSED.
 
11IE TIME SERIES DATA THAT WOULD BE PRO

DUCED WOULD BEPARTIALLYTEMPERATURE CON

DmONED. THIS DATA WOULD BE ERRONEOUS.
 

*** WARNING 86 ***
 
NO TEMPERATURE DATA OR TEMPERATURE 

DATA INCOMPLETE. 
SEGMENT NUMBER: [number] 10: [segment ill] 
TEMPERATURE CONDITIONED HABITAT WILL 
NOT BE PRODUCED FOR THIS SEGMENT. 

*** WARNING 88 ***
 
FOR [species/life stage] AT [segment ill] FLOW OF [real
 
number] IS BELOW LOWEST FLOW IN Q-HA RELA

TIONSHIP
 
[This flow is below the lowest flow on the ZHAQFM
 
file.]
 

*** WARNING 90 ***
 
FOR [species/life stage] AT [segment ill] FLOW OF [real
 
number] IS GREATER THAN HIGHEST FLOW IN Q

HACURVE.
 
[This flow exceeds the highest flow on the ZHAQFM file.]
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*** WARNING 92 *** 
YEAR ~ [year] MONTH = [month] FLOW OF [real
 
number]
 
PROVIDED AN AREA OF [real number]. TIllS IS BE

LOW YOUR THRESHOLD OF [real number].
 
[The habitat area computed for this flow, time, and seg

ment was below the limit given on the ZHAQFM file.]
 

Fatal Errors 

$$$ FATAL ERROR 2 $$$
 
THERE WAS NO DATA FOR REQUESTED YEARS
 
[...] OR [. " '].
 
THERE WERE NO CORRESPONDING YEARS OF
 
FLOW AND TEMPERATURE DATA.
 
PROCESSING CAN NOT CONTINUE.
 
[The data files do not contain a full set of needed data for
 
any segment, any year. Check your files to make sure the
 
segment ill's are labeled correctly.]
 

$$$ FATAL ERROR 4 $$$
 
NO VALID SEGMENTS WERE FOUND IN HABNET
 
INPUT FILE: [filename]. PROCESSING CANNOT
 
CONTINUE.
 
[Either the processing indicator characters before each
 
segment were not 'I' ('T' or 't' also works) or the segment
 
ill's do not match the rest of the data.]
 

$$$ FATAL ERROR 6 $$$
 
UNEXPECTED END FOUND ON HABNET INPUT
 
FILE: [filename].
 
PROCESSING CANNOT CONTINUE.
 

$$$ FATAL ERROR 8 $$$
 
DID NOT GET SUFFICIENT DATA FROM LIFE
 
STAGE FILE TO CONTINUE WITH PROCESSING.
 
[You have no valid life stages or data on the ZHAQFM
 
file.]
 

$$$ FATAL ERROR 10 $$$
 
UNEXPECTED END FOUND ON MONTHLY FLOW
 
FILE: [filename].
 

$$$ FATAL ERROR 12 $$$
 
WRONG DATA FOUND IN MONTHLY FLOW FILE:
 
[filename].
 

$$$ FATAL ERROR 14 $$$
 
UNEXPECTED PROBLEM WITH INTERNAL
 
SCRATCH FILE (IOSCR). THE MONTHLY FLOW
 
DATA IS READ INTO TIllS INDEXED FILE.
 
[You should not get this error. Either there is an undetected
 
error in your monthly flow data or there is an error in the
 
program.]
 

$$$ FATAL ERROR 16 $$$
 
UNEXPECTED PROBLEM WITH INTERNAL TEM

PERATURE SCRATCH FILE. THE TEMPERATURE
 
DATA IS WRITTEN TO TIllS FILE.
 
[You should not get this error. Either there is an undetected
 
error in your monthly flow data or temperature data, or
 
there is an error in the program.]
 

$$$ FATAL ERROR 18 $$$
 
UNEXPECTED PROBLEM WITH INTERNAL FLOW
 
SCRATCH FILE.
 
THE FLOW DATA IS READ FROM TIllS FILE.
 
[You should not get this error. Either there is an undetected
 
error in your monthly flow data or there is an error in the
 
program.]
 

$$$ FATAL ERROR 20 $$$
 
PROBLEM WITH SCRATCH FILE IN SUBROUTINE
 
WRITHTS.
 
[You should not get this error. Either there is an undetected
 
error in your monthly flow data or temperature data, or
 
there is an error in the program.]
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HABTS Program 

Introduction 

The HABTS program creates a monthly physical habitat 
time series file for multiple species and life stages using 
the following equation: 

HAt - PH(Q,), 

where 
Qt is the average or median flow for month t, 

PH( ) is the physical habitat-versus-streamflow 
function, and 

HAt is the physical habitat for month t. 

The program calculates monthly habitat values at the 
site, using linear ornonlinear interpolation for eachspecies 
and life stage. 

Two sets of relations are used as input to HABTS. The 
first is the habitat area-versus-streamflow flow relation for 
the species and life stages of interest (ZHAQF file). Up to 
four species, each with up to five life stages, can be 
considered in each program ron. This habitat area-versus
streamflow file (ZHAQF) is generated by the habitat simu
lation programs in the physical habitat simulation system 
(PHABSIM) or can be created using the CRHAQF pro
gram. A maximwn of 30 habitat area-versus-flow pairs is 
acceptable. The flows must be in ascending order. 

The second set of relations used as input to HABTS is 
flow versus time, in months, at the site of interest 
(ZMONQ file). This file can be in either USGS or NWDC 
format. The maximum permissible number of flow
versus-time data pairs is 1,200 (100 years of data). The 
ZMONQ file can be created by the QIN program, or the 
DQTOMQ program could be ron to convert a daily stream
flow file to a monthly streamflow file in NWDC format. 

Running HABTS 

RHABTS, ZHAQF, ZMONQ, ZMTS, ZOUT 

ZHAQF - Habitat area-versus-streamflow file (in
put). 

ZMONQ - Monthly streamflow file in USGS or 
NWDC format (input). 

ZMTS - Monthly habitat time series file with 
multiple records in the same format as 
the ZMONQ input file (output). 

ZOUT = HABTS results (output). 

HABTS PROGRAM 

On the ZMTS output file, the data for each species/life 
stage is written as a separate section, terminated by 
#EOR, and is preceded by a header-line containing a 
user-designated label and a sequential nwnbering system. 

For example, if CLASS is entered here as the record 
name, the very top line on the ZMTS file will contain 
CLASSAI. Following this line will be two title lines, 
then the USGS formatted habitat data for the first spe
cies, first life stage. Next there will be a line containing 
CLASSA2, followed by two title lines and the data for 
the first species, second life stage. Following all life 
stages of the first species, the line will contain CLASSB 1 
for the second species, first life stage, and so on. In other 
words, each species will begin a new letter (A-D) and 
each life stage will begin a new number (1-5). 

If 2 is entered for NONLINEAR, the following prompt 
will appear. 

'ENTER l.FORLINEARTAILS, 2 FOR NONLINEAlI. 

Flow values in the flow-versus-time series that are 
smaller than lowest flows or greater than highest flows 
in the flow-versus-habitat relation are considered tail 
flows. Habitat values for these tail flows must be ex
trapolated, as described in the "HABTS Calculations" 
section. Indicate whether the extrapolation should be 
linear or nonlinear. Do not use nonlinear extrapolation 
for any serious analysis unless you know what you are 
doing. This program could give negative or wildly irra
tional results for nonlinear extrapolation, and you should 
know how to handle this problem. 

ENTERSCiU.1NO FA~rO~AU. IWlltkt'rtHi~~!lJ;ESbtiTI>U1' "'AL1J'~~' 
OR 1. TO LEAVE· VALUESINORIGINALUNITS. 

This is useful for creating total habitat values (ft2) from 
areas that were originally in ft2/ 1,OOO ft of stream. For 
example, if your segments were 10 miles long, you could 
multiply the habitat values by 10 * 5.28 (or 52.8) to 
produce total habitat in square feet. 

The cursor will be at the end of this message. This is an 
indication that the program is making calculations. These 
calculations may take several minutes to compute. Do not 
reset the machine; wait until the DOS prompt returns. 
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The output file generated by HABTS is similar to the 
output file generated by HABTD (Chapter 6). 

HABTS Calculations 

Each species{life stage is processed separately. 
Habitat Factors. The ftrst calculations perfonned by 

program HABTS involve habitat area-versus-flow data 
only. For linear interpolation, let n - the number ofhabitat 
area-versus-flow pairs provided as input for a given spe
cies/life stage. Then, 

B. = -:::H,-i_+-,I,-----::H:-'-i
 
I Qi + 1 -Qi
 

where 
i-I, 2, 3, ... n, 

Hi -	 habitat area for pair i, 

Qi -	 flow for pair i, and 

Bi -	 habitat factor (slope) B for pair i. 

There will be a total of n - 1 habitat factor B's calcu
lated. 

Then, 

Ai - Hi - (Bi * Qi), 

where 
i-I, 2, 3, ... n, 

Hi -	 habitat area pair i, 

Qi -	 flow for pair i, 

Bi =	 habitat factor B for pair i, and 

Ai =	 habitat factor (intercept) A for pair i. 

There will be a total of n - 1 habitat factor fils calculated. 
These habitat factors [A(1through n - 1) and B(1through 

n - 1)] will be used later in calculating the monthly habitat 
area at the speciftc site. For nonlinear interpolation, habitat 
factors Ai, Bi, Ci, and Oi are Lagrangian parameters (see 
Milne 1949). The flows, habitat areas, and habitat factors are 
all written to ZOUT in a tabular format. 

Comparison ofFlows. The HABTS program then com
pares all the flows provided in the flow-versus-time pairs 
with the flow-versus-habitat area pairs. It will flag any 
flows of the fonner set that are greater than the highest 
flow or less than the lowest flow of the latter set. Warnings 
of these flagged data are written to ZOUT The program 
will proceed even if such values are found. 

Available Monthly Physical Habitat. Using the flows 
provided on the flow versus time input file, and the habitat 
factors calculated (see Habitat Factors), a habitat value for 
each month of each year for which flow versus time was 

provided is calculated. The following equation is used for 
linear interpolation: 

H-Ai+(Bi*Q) 

where 

H - the physical habitat available at the site 
for the given month and year, 

Ai - habitat factor (calculated in Habitat Fac
tors section) that corresponds to habitat 
factor Bi in this equation, 

Bi - habitat factor (calculated in Habitat Fac
tors section) that applies to the flow in
terval in which Q resides and the given 
species and life stage, and 

Q =	 the flow for the given month and year at 
the site of interest. 

For nonlinear interpolation, the following fonnula is used: 

H = (Ai * Q3) + (Bi * Ci) + (Cj * Q) + OJ, 

where 
H = the physical habitat available at the site 

for the given month and year, 

Ai, Bi, Ci, Oi =	 Lagrangian parameters, as discussed 
in Habitat Factors section, and 

Q =	 the flow for the given month and year at 
the site of interest. 

This calculation is repeated for each flow-versus-time data 
set. 

When linear interpolation of tails is selected, the flow 
values flagged in the Comparison of Flows section are 
processed by extrapolating from the two highest or two 
lowest flow values provided in the flow-versus-habitat rela
tion. 

Nonlinear interpolation of tails is perfonned using the 
following equation: 

H = (Bi * cP) + (Ci * Q) + OJ, 

where 
H - the physical habitat available at the site 

for the given month and year, 

Bi, Ci, Oi =	 Lagrangian parameters, as discussed in 
the Habitat Factors section, and 

Q =	 the flow for the given month and year at 
the site of interest. 

Negative values are not set equal to O. The user 
should be aware of this process, and interpret the results 
accordingly. 
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HQFMON Program 

Introduction 

The HQFMON program adds month indicators and 
minimum habitat values to a habitat area-versus
streamflow (ZHAQF) file. An extra title line and segment 
ID line can also be added if they were not previously 
entered with an editor. The resulting file is used as input 
to the HABNET program. 

Month indicators inform the HABNET program what 
months to process for each species and life stage. The 
minimum habitat value is a habitat threshold. Any value 
below the value entered will produce a warning message 
if the population's usable area falls below it in any month. 

Figure 7.7 contains a partial modified monthly flow time 
series file in USGS format (ZHAQFM) created by the 
HQFMON program. A complete ZHAQFM file is in
cluded in your sample data sets. Appendix A contains the 
file format for a ZHAQFM file. 

Running HQFMON 

RHQ~ON,ZHAQF,ZHAQ~ 

ZHAQF" Habitat area-versus-streamflow file (in
put). 

ZHAQ~ .. Habitat area-versus-streamflow file with 
month indicators and minimum habitat 
values (output). An extra title line and 
segment ID line can also be added if they 
were not previously entered with an edi
tor. This file is used as input to the HAB
NET program. 

ENTER o TO ADD A TITLE UNE ·TO EACH LIFE STAGE 

·1 TCi·ADD A Tl:TLE LINE TO RECORD ONL'i 

2· TO NOT ADD OR CHANOE Tl:TLE LINES 

Extra title lines may be entered. These extra title lines 
would be the third line in the file and the first line in each 
species/life stage record-records are separated by at 
least 10 asterisks (**********). These title lines are not 
required by the HABNET program, but they do help 
label the information. Other PHABSIM applications 
may require that these title lines be deleted. 

Entering 0 allows you to enter separate title lines for 
every life stage in the file. The input ZHAQF file may 
either have records grouped by life stage or may be 
grouped by species with multiple life stages in each 

HQFMON PROGRAM 

record. Remember, records are separated by at least 10 
asterisks (**********). 

Entering 1 allows you to have the same title line 
entered for all life stages for a species when the records 
in the input file were grouped by species with multiple 
life stages. 

A segment ID line is required by the HABNET pro
gram. It follows the extra title line in each record or is 
the first line in each record if extra title lines were not 
added. The segment ID numbers have to match exactly 
with the segments ID numbers read from the gaging 
station data file (ZMTSM), the HABNET input file 
(ZHABIN), and the temperature time series or tempera
ture-versus-flow relation file (ZTEMP). Once again, 
other PHABSIM applications may require that these 
lines be deleted. 

Entering 0 allows you to enter separate segment ID 
numbers for every life stage in the file. Remember, the 
input ZHAQF file may either have records grouped by 
life stage or grouped by species with multiple life stages 
in each record. Remember, records are separated by at 
least 10 asterisks (**********). 

Entering 1 allows you to have the same segment ID 
number entered for all life stages for a species when the 
records in the input file were grouped by species with 
multiple life stages. 

The processing of each month is determined from both 
the HABNET input file (ZHABIN) and the habitat-versus
flow file with month indicators (ZHAQFM). Both month 
indicators must be "on" to be processed. Some examples 
follow: 

If month indicator is 1 in ZHABIN and 1 in ZHAQFM, 
then that month will be processed for that species, life 
stage, and location. 



136 BIOLOGICAL REPORT 90 (16) 

If month indicator is 1 in ZHABIN and 0 in ZHAQFM, 
that month will not be processed for that species, life 
stage, and location. 

If month indicator is 0 in ZHABIN and 1 in ZHAQFM, 
that month will not be processed for that species, life 
stage, and location. 

If month indicator is 0 in ZHABIN and 0 in ZHAQFM, 
that month will not be processed for that species, life 
stage, and location. 

Entering 0 allows you to enter separate month indica
tors for every life stage in the file. 

Entering 1 allows you to have the same month indica
tors entered for all life stages for aspecies when the records 
in the input file were grouped by species with mUltiple life 
stages. 

Entering 2 enters the same month indicators for every 
life stage of every species in the original data set. 

If 2 is entered: 

CACHE LA POUDRE RIVER FLOW VS. HABITAT (WUA SQ. FT PER 
SECOND MAIN TITLE LINE 
POUDRE RIVER SEGMENT 1 SITE 5 (Extra title line) 
SEG 1.5 (segment ID line) 
BROWN 111111111111 0.0 

Note: The months should be in the same format for all 
input files (ZHABIN, ZMTSM, ZHAQFM, and 
ZTEMP)-that is, all in water years, calendar 
years, and so forth. 

The minimum habitat value is a habitat threshold. Any 
value below the value entered will produce a warning 
message if the population's usable area falls below it in 
any month. 

Entering 0 allows you to enter separate minimum habi
tat values for every life stage in the me. 

Entering 1 allows you to have the same minimum 
habitat values entered for all life stages for a species when 

FT.) FUNCTIONS 

DISCHARGE ADULT (Month Indicators) (Habitat Threshold) 
0.00 

25.00 
50.00 

100.00 
200.00 
300.00 
500.00 
700.00 
900.00 

1000.00 
2000.00 
3000.00 
5000.00 

********** 

POUDRE RIVER SEGMENT 
SEG 1.5 
BROWN 

O. 
13000. 
16500. 
19400. 
19000. 
15000. 
10000. 
7900. 
6400. 
5800. 
4100. 
4000. 
4000. 

1 SITE 

Arbitrarily extended 

5 

111111111111 0.0 
DISCHARGE JUVENILE 

0.00 O. 
25.00 15000. 
50.00 21000. 

100.00 28000. 
200.00 25700. 
300.00 20200. 
500.00 14200. 
700.00 10200. 
900.00 7400. 

1000.00 7000. 
2000.00 4100. 
3000.00 3500. 
5000.00 3500. 

********** 

Arbitrarily extended 

Fig. 7.7. Sample ZHAQFM file used as input to HABNET. 
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the records in the input file were grouped by species with 
multiple life stages. 

Entering 2 enters the same minimum habitat value for 
every life stage of every species in the original data set. 

If2 is entered: 

The following prompts will appear for each species and 
life stage record in the input file (ZHAQF), depending on 
what options were chosen: 

Remember, the segment ID numbers have to match 
exactly with the segments ID numbers read from the 

gaging station data file (ZMTSM), the HABNET input 
file (ZHABIN), and the temperature time series or 
temperature-versus-flow relation file (ZTEMP). 

Remember, the processing of each month is deter
mined from both the HABNET input file (ZHABIN) and 
the habitat-versus-flow file with month indicators 
(ZHAQFM). Both month indicators must be "on" to be 
processed. The months should be in the same format for 
all input files (ZHABIN, ZMTSM, ZHAQFM, and 
ZTEMP)-that is, all in water years, calendar years, and 
so forth. 
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QTEM Program 

Introduction 

The QTEM program generates a temperature-versus-flow 
equation (ZTEMP) me for use with the HABNEl' program. 
This me is a free-formatted me where the user supplies 
parameters so that temperature is calculated as a function of 
flow for each of the 12 time steps per yearat each geographic 
location. The formulation is 

Tj - Qj + bi log Qj + c,Qd, 

where 
Tj - calculated temperature for time step i, 

aj, hi, C;, eli - empirically derived coefficients for time 
step i, and 

log Qj - natural log (base e) or discharge Q for 
time step i. 

The B-coefficient term will only be valid down to flows 
of 1 cfs or I cms. If flows are below 1, the whole term will 
drop out of the temperature calculation equation. In other 
words, we really have a set of equations that looks like this: 

IfQ ~ 1, 

T - Q + b In(Q) + c qJ. 

IfQ < I, 

T-a+cqJ. 

'Jype INFOTQ for on-line information on the format of 
this me. Figure 7.8 contains a sample free-formatted 
ZTEMP me created by the QTEM program. 

The ZTEMP me also can contain temperature data in 
USGS or NWDC format. This me is in the same format as 
the ZMTSM me except that it contains temperature data 
instead of flow data. Refer to Appendix A for the format of 
the ZTEMP me. 

TemperaLure (F) versus flow (cfs) file for poudre River 
Water year organization 
DaLa from SSTEMP approximaLions (TemperaLure predicLions 

TQ 
SEG 1.5 

1 40.660 1.470 0.000 0.000 

2 22.920 3.700 0.000 0.000 

3 22.300 3.510 0.000 0.000 

4 22.160 3.470 0.000 0.000 

5 22.69 a 3.630 0.000 0.000 

6 27.860 3.080 0.000 0.000 

7 37.620 1.850 0.000 0.000 

8 58.000 -a .610 0.000 0.000 

9 70.230 -2.000 0.000 0.000 

10 74.600 -2.490 0.000 0.000
 

11 69.320 -1. 900 0.000 0.000
 

12 55.080 -a .270 0.000 0.000
 ..........
 
Fig. 7.8. Sample ZTEMP file created by the QTEM program. 

Running QTEM 

RQTEM, ZTEMP 

ZTEMP - free-formatted flow-versus-temperature 
equation file (output). 

These title lines are for identification of the data. 

The segment ill numbers have to match exactly with the 
segments illnumbers read from the gaging station data file 
(ZMTSM), the HABNEf input file (ZHABIN), and the 
habitat area-versus-streamflow file (ZHAQFM). 

Note: The months should be in the same format for all 
input files (ZHABIN, ZMTS, ZHAQFM, and 
ZTEMP)-that is, all in water years, calendar 
years, and so forth. 

Data may be entered using commas or spaces as separa
tors or entered one or more per line. 

Network 

in Degrees F) 
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Chapter 8. 
Manipulation, Analysis, and Display of Monthly Tilne 
Series Data 

Introduction 

The monthly streamflow and physical habitat values in 
them<>elves tell us little unless we analyze and display the 
results. The programs presented in Chapter 8 are used to 
manipulate, analyze, and display the monthly time series 
data (Fig. 8.1). In many situations, this should be considered 
an intennediate step before proceeding to the generation of 
an armual time series. 

In the absence of good, 10ng-teIm biological data on 
population sizes, biomass, survivorship, feelmdity, and eIni
gration-inunigration, we must use some mem.1Jre ofhabital 
as an index to measure alternative operations plans. In other 
words, we need some measure of system performanee to 
know whether we are getting better or worse than the 
existing condition. 

Several alternative indiees have been proposed for this 
task. eaeh of whieh has a different utility and none of 
whieh appears to have universal applicability. Eaeh must be 
qualified as to appropriate time of year, time step, spatial 
extent, and unit measure (e.g., HA, WUA, degree days). In 
this diseussion, we will eomme ourselves to consider 
indices of the time series ofhabitat values. The alternative 
indices are each meant to characterize the effective habitat 
and are as follows: 

a. Average, 
b. Median, 
c. Index-A, 
d. Index-B, 
e. Index-C, 
f. Minimum, 
g. Maximum, 
h. Some fIxed exceedence statistic, and 
i. Some combination. 

The average value is the intuitively obvious choice. It 
provides a good integration of all events but may mask the 
extremes that really control a population. For example, 
increasing the value ofhabitat highs and decreasing habitat 
lows may result in the same average value. If it were the 
lows that were thought to be controlling, the average is not 
a good measure of performance. SiInilarly, for a hydro
peaking situation, habitat values may swing dramatically 
from high to low-the average may never really occur and 
thus may be a misleading statistic. 

The median may often be a better me.asure of central 
tendency than the average, widl 50% of the events being of 
greater value and 50% of lesser value. The median is not as 
sensitive to high or low extremes; however,like the avemge, 
the median may not be cxpressive ofhabitat bottlenecks and 
may never actually occur. 

Index-A is the average of the habitat values between the 
50% and 90% exceedence levels-that is, index-A reflects 
the majority of the lowest habitat events. If these events 
are thought to limit the popUlation, index-A might be a 
good measure of habitat value. However, if a spedes is 
thought to take advantage of high habitat values through 
growth or reproductive success, this index may not be a 
good measure. 

Index-B is similar to what is called a trimmed mean. It is 
the average of the values between the 10% and 90% ex
ceedence levels. Similar to the average, index-B only omits 
the vClY highest and velY lowest habitat events. Index-B may 
be a good replacement for the average, but probably has little 
utility beyond that. 

Index-C is a user-defmed exceedence category. This 
index may be useful if the exceedence values described by 
index-A and index-B are irrelevant to your application or 
do not cover the percentages of interest. For example, if 
the events in the 90-100% exceedence category are 
thought to be important population limiting events, then 
you may wish to defme index-C as covering the 90-100% 
exceedence category. 

Fixed exceedcnce levels can make a lot of sense in some 
cases. For example, the 90% exceedence level is a good 
representation of the lowest habitat events, but discounts 
those 10% that will occasionally occur. Similar to the mini
mum, the 90% value typifies habitat minima. A variation on 
this theme is the ll.<>e of the recurrence interval for habitat 
peaks or troughs. 

The minimum is another intuitive measure. If habitat 
bottlenecks are thought to be caused by habitat minima, this 
is the obvious choice. Often dIe minimum is used on an 
anllual basis, followed by a duration analysis of this mini
mum series. Beware of situations where the annual mini
mum value does not change but its frequency increases. 

The maximum is the opposite of the minimum. This 
index may be appropriate for something like spawning if 
the species is thought to take advantage of good spawning 
conditions during some period. For species that require a 



140 BIOLOGICAL REPORT 90 (16) 

PLOTTING HABITAT TIME SERIES AND DURATION 

I~ 
Fig. 8.1. Plotting habitat time series and TIME 

duration. 

HABITAT HABITAT HABITAT 
(Oct) (Nov) (Dec) 

*~~o x 
w 

HABITAT 
(grouped by months) 

good year class only every few years to be successful, the In an actual time series analysis, one would compare the 
maximwn value rnay be a good measure. habitat index for the baseline condition with the habitat 

Combinations of indices may be appropriate in some indices for each alternative operational scenario; compute 
cases. In fact, no matter what index is used, a supporting and record amounts of habitat gained or lost with each 
rationale must be present. It might be worthwhile to look at alternative; postulate causes (e.g., high flows, low flows, 
a brief example of comparison, not so much for what any fluctuating flows, habitat loss to inundation) of unaccept
given study results should look like, but just to reinforce the able change in habitat index; and recommend alternatives 
concepts. Figure 8.2 is a habitat time series baseline-versus

and request analysis of your alternatives or conduct your 
operation alternative 1; Fig. 8.3 displays the corresponding 

own analysis. habitat duration curve; and Fig. 8.4 compares several of the 
habitat indices for the same data. 

Habitat Time Series 

HABITAT 
(annual) 

50 

40 +-----r--.---r--.---,--,---,----.---,----.---,----.----.----, 
o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 

Time 

Fig. 8.2. Habitat time series--baseline-versus
operation alternative 1. 
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Habitat Duration Analysis 

110 

Q) 
::J 
eu 
>

Fig. 83. Habitat duration curve --eubaseline-versus-operation 
:0alternative 1. eu 
I 
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% Exceedence 

Comparison of Habitat Indices 

110 

Fig. 8.4. Comparison of several of the ha
bitat indices for the same data. 
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Manipulating Monthly Time Series Data 

Program Bateh/Procedure 
Name Filename Ft.mctioo Program Descriptioo 

CHGFMf RCHGFMf Moothly 
time series 
manipulatioo 

COMMfS RCOMMfS Moothly 
time series 
manipulatioo 

MULMTS RMUIMfS MoothIy 
time series 
manipulatioo 

SELMTS RSELMTS MoothIy 
time series 
manipulation 

Changes a USGS fonnat file to a NWOC fonnat fIle or vice versa. 

RCHGFMT, ZMTS, ZMTSN 

ZMTS ... Monthly time series fIle in USGS or NWDC fonnat; can 
be multirecord file (input). 

ZMTSN ... New monthly time series file in NWDC or USGS for
mat; will be multirecord if ZMTS is (output). 

Sums two USGS fonnatted files mooth by month with given weights. 

RCOMMTS, ZMTSl, ZMTS2, ZMTSN 

ZMTSI ... Monthly time series file in USGS fonnat; can be multi
record (input). 

ZMTS2 ... Monthly time series file in USGS fonnat; can be multi
record (input). 

ZMTSN .. Combined monthly time series file in USGS fonnat 
(output). 

Multiplies all the data in a monthly time series fIle in USGS or 
NWDC fonnat by a constant. The output fIle is in the same fonnat as 
the input file. 

RMULMTS, ZMTS, ZMTSN 

ZMTS "" Moothly time series me; can be multirecord fIle (input). 

ZMTSN = New monthly time series fIle after multiplication (output). 

Allows selection of individual months or groups of months from two 
or more monthly time series data fIles to create a single, composite 
monthly time series me. 

RSELMTS, ZMTSN, ZMTS 

ZMTSN = New monthly time series file in the same format as the 
input files (output). 

ZMTS = A base monthly time series file to be used as a building 
block; can be multirecord (input). User will be prompted 
to enter filenames for other ZMTS files to select months 
from. 

Note:	 All input files must be in the same fonnat (USGS or 
NWDC), contain the same number of years, and begin 

with the same month. 
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Program 
Name 

GETl 

BatclJlProcedure 
Ftlename 

RGETl 

Rmction 

Tune series 
manipulation 

Program Description 

Extracts reconls from a multirecord ftle. 

RGETl, ZIN, ZOUT 

ZIN ... Multirecord ftle (input). 

ZOUT - File with selected reconls (output). 

Displaying Monthly Time Series Data 

Program 
Name 

BatclJlProcedure 
Ftlename Rmction Program Description 

LPfQHA RLPfQHA	 Displaying 
monthly time 
series data 

LPTTSN RLPTTSN	 Displaying 
monthly time 
series data 

Plots monthly habitat area or streamflow from one or two monthly 
time series ftles, approximately five years per page. Program has the 
option to plot the Y-axis using either a logarithmic or linear scale. 
If the minimum data value is less than the maximum data value 
divided by 50.0, then the Y-axis will be logarithmic. 

RLPfQHA, ZOUT, ZMTS, ZMTS2 

ZOUT'" LPTQHA results (output). 

ZMTS ... Monthly time series file in USGS or NWDC format (in
put). 

ZMTS2 = Second monthly time series ftle in USGS or NWDC 
format (input). 

Note: Input ftles do not have to be in the same format or con
tain the same number of years; however, they must be
gin with the same month. Multirecord ftles may be used. 

Reads up to five monthly time series ftles in USGS or NWDC format 
and plots the data in a user-specified range of years. Output 
includes tables and plots. 

RLPfTSN, ZOUT, ZMTSl, ZMTS2, ZMTSJ, ZMTS4, ZMTSS 

ZOUT'" LPITSN results (output). 

ZMTS - 1-5 monthly time series ftles in USGS or NWDC format 
(input). 

Note:	 Input ftles do not have to be in the same format or con
tain the same number of years; however, they must be
gin with the same month. Multirecord files cannot be 
used. 
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Program BatcbJProcedure 
Name Filename Rmction Program Description 

MTSLST RMTSLSf	 lmplaying 
monthly time 
series data 

Produces a fonnatted table of monthly time series values and their av
erages. These tables are useful for exporting to LOTUS 1-2-3 or other 
application programs. 

RMTSLST, ZMTS, OUfMON, OUTAVG 

ZMTS - Monthly time series fIle, can be multirecord (input). 

OUfMON - Table of time series data listed monthly for each year 
(output). 

OUTAVG ==	 Table of average monthly and coefficient of variation 
values (output). 

Analyzing Monthly Time Series Data 

Program BatcbJProcedure 
Name Filename Rmction Program Description 

SCORTS RSCORTS Analysis of 
monthly 
time series 
data 

LPrDUR RLPrDUR Analysis of 
monthly time 
series data 

Reads a monthly time series file and calculates several statistical 
parameters, including log nonnal distribution, and lag one correlation 
coefficients. 

RSCORTS, ZMTS, ZOUT, ZANTS 

ZMTS = Monthly time series file in USGS or NWDC format; can 
be multirecord (input). 

ZOUT == SCORfS results (output). 

ZANTS == Average of 12 monthly values for each year (output). 

Reads one or two monthly time series fIles and creates an output fIle 
arranged either by groups of months or by individual months. The out
put contains annual duration tables showing ordered monthly data for 
each month or for each group of months, an exceedence plot for each 
month, a summary statistics table showing average, median, index-A, 
index-B, index-C, 10%, 20%, 80%,90% exceedence, and plots show
ing median, average, change in median, and change in average for the 
two data sets. 

RLPrDUR, ZOUT, ZMTS, ZMTS2 

ZOUT == LPfDUR results (output). 

ZMTS == Monthly time series fIle in USGS or NWDC format (input). 

ZMTS2 ==	 Second monthly time series file in USGS or NWDC for
mat (input). 

Note: Input files do not have to be in the same format or con
tain the same number of years; however, they must be
gin with the same month. Input files may be multirecord. 
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CHGFMT Program 

Introduction 

The CHGFMT program changes a USGS fonnat me to 
a NWDC fonnat me or vice versa. The mes can be any 
type of monthly time series fonnat that includes monthly 
streamflow files (ZMONQ). 

CHGFMT PROGRAM 

Running CHGFMT 

RCHGFMT, ZMTS, ZMTSN 

ZMTS - Monthly time series me in USGS or 
NWDC fonnat; can be a multirecord file 
(input). 

ZMTSN - New monthly time series file in NWDC 
or USGS fonnat; will be a multirecord 
me if ZMTS is (output). 
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COMMTS Program 

Introduction 

The COMMTS program reads two USGS fonnatted 
records and does a month by month weighted sum of the 
two. All common years of the two input files will be 
combined according to the responses given by the user at 
run time. Ifthe data is out oforder, the user will be notified. 

The monthly time series files must be in USGS fonnat; 
use the CHGFMT program to change from NWDC to 
USGS fonnat, if needed. 

The equation used in the COMMTS program is 

HACij - A * HAlij + B * HA2ij, 

where 
j - the month index, 

i-the year index, 

HACij - the combined value for monthj and year 
i, 

HAlij - the monthly value for monthj and year i 
from the fIrst time series, 

HA2ij - the montWy value for monthj and year i 
from the second time series, 

A =	 a multiplier for the fIrst series (supplied 
by the user), and 

B - a multiplier for the second series (sup
plied by the user). 

The coefficients A and B are any values the user elects to use. 
COMMTS has at least two conceptual uses. First, it may 

be used as the most elementary of networking programs. 
For example, two habitat time series files resulting from 
HABTS may be adjusted for segment length and summed. 
This will allow you to convert from WUA (ft2/l,OOO ft) to 
total habitat (ft2) by multiplying each segment's WUA by 

its respective reach length. For example, Segment A is 10 
miles long and Segment B is 20 miles long. Entering 
weights of 52.8 (5.28 x 10) and 105.6 would allow you to 
calculate total habitat in square feet. 

The second use of COMMTS would be to combine sets 
offlow time series data. With weights equal to one, simple 
tributary addition canbe perfonned. With weights unequal 
to one, scaling flows can occur. For example, one data set 
may be the current flow time series. You might add, or 
subtract, from the current flows a set of flows-for in
stance, Q-representing a proposed alternative. Scaling 
that Q set may allow fme tuning of the alternative. 

Running COMMTS 

RCOl\1MTS, ZMTSl, ZMTS2, ZMTSN 

ZMTSl'"	 Monthly time series file in USGS for
mat; can be a multirecord file (input). 

ZMTS2'"	 Monthly time series file in USGS for
mat; can be a multirecord file (input). 

ZMTSN'"	 Combined monthly time series file in 
USGS format (output). 

The title lines from the two sets ofdata will be displayed, 
and then the following: 

The user would enter coeffIcients for A and B here. 
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GET! Program
 

Introduction 

The GET1 program extracts records from a multirecord 
file. GETl is useful for a variety of tasks such as the 
extraction of a single life stage's habitat time series from 
the file created by HABTS. 

In this context, a multirecord file is one that begins with 
a 7-character record name and ends with #EOR, as op
posed to a multirecord ZHAQF file where records are 
separated by a line of at least 10 asterisks (**********). 

CLASSA1 
SNOQUALMIE RIVER 

FRY RAINBOW TROUT 
12142000 1971 1 16894 14585 16598 12035 12444 16865 

12142000 1971 2 15501 8019 9006 10400 17841 17452 

12142000 1972 1 16294 12313 15399 15073 11639 9344 

12142000 1972 2 12353 8409 8325 12460 18655 15320 

12142000 1973 1 17872 16138 13202 16229 18966 19033 

12142000 1973 2 17418 14164 14600 17977 17492 17434 

#EOR 
CLASSA2 
SNOQUALMIE RIVER 

JUVENIL RAINBOW TROUT 
12142000 1971 1 11761 12041 11761 10643 12995 12959 

This format has the following requirements: 
1.	 The record names must be 1 to 7 characters, con

structed with the characters a-z, A-Z, and 0-9. Other 
characters may be legal for MS-DOS applications but 
will not be legal for CDC implementations. The re
cord name will be the first 7 characters on the first 
line. 

2.	 The end-of-record marks may be either #EOR or #eor 
and must be the nrst 4 characters on a line. This 
special end-of-record mark is required so that transfer 
of this data file using the CDC CONNECT software 
from microcomputers to CDC mainframes will work 

properly. Conversely, a standard CDC multirecord 
data fIle will contain these same characters if trans
ferred from the mainframe to micro using CON
NECf. CONNECT is a copyrighted program avail
able for free distribution to CDC users. 

3.	 The data contained in the text data must be standard 
ASCII lines less than or equal to 32,767 characters in 
length, terminated by a carriage return-line feed se
quence. (To conform to CDC standards, however, we 
recommend that a line be no longer than 136 charac
ters.) Any ASCII editor will create such a file. 

Running GET! 

RGETl, ZIN, ZOUT 

ZIN = Multirecord file (input). 

ZOUT = File with selected records (output). 

Example: 
1:	 classA1 
2: classA2 
3:	 classA3 

For example, if classA2 and classA3 are to be extracted, 
2 would have been entered for the number of records to 
extract and the numbers 2 and 3 would be entered for the 
record numbers. 

The records will be copied to a data file with the name 
specmed when the program was run. If no name was 
specmed, the filename will be ZOUT. 
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LPTDUR Program 

Introduction 

The LPTDUR program reads one or two monthly time 
series mes and creates an output me arranged either by 
groups of months or by individual months. The output 
contains annual duration tables showing ordered monthly 
data for each group of months or for each individual month 
of the year, an exceedence plot for each month or group of 
months, or a summary statistics table showing average, 
median, index-A (average of the interval between 50% 
duration and 90% duration), index-B (average ofthe interval 
between 10% duration and 90% duration), index-C (a user
defmed index), 10%,20%,80%,90% exceedence, and plots 
showing median, average, change in median, and change in 
average for the two data sets. 

Grouping by sets of months is useful for characterizing 
habitat values for a life stage that is only present for a few 
months. Grouping by individual months is useful for fme 
tuning flow recommendations on a month by month basis. 

Running LPTDUR 

RLPfDUR, ZOUT, ZMTS, ZMTS2 

ZOUT =LPTDUR results (output). 

ZMTS = Monthly time series file in USGS or 
NWDC format (input). 

ZMTS2 = Second monthly time series file in USGS 
or NWDC format (input). 

Note: Input files do not have to be in the same format 
or contain the same number of years; however, 
they must begin with the same month. Input 
files may be muhirecord. 

ENTER' 0 TO LIST INf'ORMhTION BY GROUP Of' MONTHS 

1 TO LIST INPORHhTION BY INDIVIDUAL MONTHS 

The output file will either be arranged by a group of 
months for each year or by each individual month for each 
year. If you choose "Group of months", you will later be 
prompted to enter the ftrst and last valid months for the group 
of months of data to be included in this run. The output 
contains annual duration tables showing onlered monthly 
data for each month or group of months for each year. 

The program will display the ftrst two lines ofthe ftrst data 
set for user identiftcation. The label should identify the data 

set and will appear on the output tables. If two data sets were 
specifted as input, the same prompt will appear for the 
second data set. 

This index will label the ftrst data entry on the input data 
me(s) with the corresponding month name. fur example, if 
the fIrst entry on the data me(s) is January, enter 1. Ifthe fll'St 
entry on the data me(s) is October, enter 10. 

Note: If two input files were specifted, they must both 
begin with the same month. 

Ifoption 0 was selected to list infonnation by group of 
months, the following prompt will appear: 

"DrrER INDEX !'OR FIRST lINIi Ll\ST VALID MONTHS (SEP. -9. ETC.) 

The user must designate the series of consecutive months 
of data to be included for this run. fur example, entering 6 
and 10 will plot and display only June through October in 
each year. 

Ifoption 1 was selected to list infonnation by individual 
months, the following prompt will appear: 

ENTER 1 1'0 PLOT sUHHl'.il.l1 MSULTS. 0 oTIIERWISll. 

If1is entered, the index-A, index-B, index-C, median, and 
average monthly summary statistics will be plotted. 

Index-C may be useful if the exceedence values described 
by index-A and index-B are irrelevant to your application or 
do not cover the percentages of interest. fur example, if the 
events in the 90-100% exceedence category are thought to 
be important population limiting events, then you may wish 
to defme index-C as covering the 90-100% exceedence 
category. 

If 1 is entered to define an Index-C: 

ENTER TIlE LOWER AND UPPER BOUNDARIES !'ORINDllIUC, 

ENTER 

These are tables showing ordered monthly data either by 
individual months or groups of months depending on the 
option selected. 

ENTER 1 FOR DURATIONPLOT{SI.<OoTllERWISE. 
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These are monthly (or by groups of months) exceedence The following prompt will appear if the linear-linear 
plots. plotting option is chosen. For log-linear, the X-axis will 

If tables or plots are to be written: 
automatically begin at the minimum X data value. 

This title will appear below the X-axis on plots and 
above each duration table. 

This X-axis label will appear on the exceedence plot. 
The label should describe the type of input data and 
possibly the units. 

The Y-axis will represent the data values. Enter 1 for the Figure 8.5 contains sample output from the LPTDUR 
X-axis on a log scale or 0 for the X-axis on a linear scale. program. 

DATE 90/06/05. SNOQUALMIE RIVER PROGRAM . LPTDUR 
TIME 11.58.49. FRY RAINBOW TROUT PAGE 1 

FIRST DATA SET IS 

SNOQUALMIE RIVER
 
FRY RAINBOW TROUT
 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT 

1971 16894.00 14585.00 16598.00 12035.00 12444.00 16865.00 15501.00 8019.00 9006.00 10400.00 17841.00 17452.00 
1972 16294.00 12313.00 15399.00 15073.00 11639.00 9344.00 12353.00 8409.00 8325.00 12460.00 18655.00 15320.00 
1973 17872.00 16138.00 13202.00 16229.00 18966.00 19033.00 17418.00 14164.00 14600.00 17977.00 17492.00 17434.00 

1974 15879.00 14592.00 10831. 00 12325.00 15749.00 13271. 00 11672.00 10222.00 7804.00 10121.00 18474.00 17152.00 
1975 18218.00 14871.00 13755.00 13843.00 15871.00 16687.00 18945.00 9960.00 9786.00 14472.00 17169.00 17229.00 
1976 14953.00 11717.00 10860.00 11302.00 17715.00 18909.00 14929.00 10597.00 12494.00 14811. 00 18238.00 17802.00 

1977 16681.00 16269.00 16253.00 16897.00 17474.00 17980.00 13293.00 13607.00 15855.00 17876.00 17495.00 17694.00 
1978 17725.00 11887.00 12576.00 16373.00 17150.00 16754.00 16876.00 13973.00 16614.00 18622.00 17352.00 16031.00 
1979 17986.00 15351.00 16165.00 18184.00 14082.00 14780.00 14224.00 10697.00 15320.00 17188.00 16979.00 17094.00 
1980 17148.00 17548.00 11464.00 17626.00 14897.00 17149.00 12386.00 15392.00 15625.00 18762.00 16667.00 16649.00 
1981 17381. 00 12436.00 10624.00 18758.00 13237.00 19253.00 12931. 00 13102.00 11700.00 19105.00 16670.00 16783.00 
1982 15170.00 16546.00 14496.00 14170.00 12447.00 15264.00 16186.00 10901. 00 10577.00 16605.00 17271.00 16979.00 

SECOND DATA SET IS . 

DATE 90/06/05. SNOQUALMIE RIVER PROGRAM . LPTDUR 
TIME 11.58.49. FRY RAINBOW TROUT PAGE - 2 

MONTHLY HABITAT TIME SERIES ANALYSIS 1971-82 

ORDERED MONTHLY DATA FOR JUN THRU OCT 

PRE· PROJECT
 
ORDER PLOTTING
 

NUMBER YEAR ELEMENT POINT
 

1 1981 19105.00 0.83
 
2 1980 18762.00 2.50
 

3 1972 18655.00 4.17
 

4 1978 18622.00 5.83
 

5 1974 18474.00 7.50
 
6 1976 18238.00 9.17
 

7 1975 18218.00 10.83
 

8 1979 17986.00 12.50
 

9 1973 17977.00 14.17
 

10 1977 17876.00 15.83
 
11 1973 17872.00 17.50
 

Fig. 8.5. Sample output from the LPTDUR program. lIDs output was generated using one input file and selecting the option to 
list information by group of months. June through October were the valid months. Tables and plots were both requested. 
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12 1971 17841.00 19.17
 
13 1976 17802.00 20.83
 
14 1978 17725.00 22.50
 
15 1977 17694.00 24.17
 
16 1977 17495.00 25.83
 
17 1973 17492.00 27.50
 
18 1971 17452.00 29.17
 
19 1973 17434.00 30.83
 
20 1981 17381.00 32.50
 
21 1978 17352.00 34.17
 
22 1982 17271.00 35.83
 
23 1975 17229.00 37.50
 
24 1979 17188.00 39.17
 
25 1975 17169.00 40.83
 
26 1974 17152.00 42.50
 
27 1980 17148.00 44.17
 
28 1979 17094.00 45.83
 
29 1979 16979.00 47.50
 
30 1982 16979.00 49.17
 
31 1971 16894.00 50.83
 
32 1981 16783.00 52.50
 
33 1977 16681.00 54.17
 
34 1981 16670.00 55.83
 
35 1980 16667.00 57.50
 
36 1980 16649.00 59.17
 
37 1978 16614.00 60.83
 
38 1982 16605.00 62.50
 
39 1972 16294.00 64.17
 
40 1978 16031. 00 65.83
 
41 1974 15879.00 67.50
 
42 1977 15855.00 69.17
 
43 1980 15625.00 70.83
 
44 1979 15320.00 72.50
 
45 1972 15320.00 74.17
 

IDuration table tenninated for brevity. 1
 

DATE 90/06/05. SNOQUALMIE RIVER 
TIME 11.58.49. FRY RAINBOW TROUT 

SUMMARY STATISTICS FOR JUN THRU OCT 
PRE-PROJECT 

AVERAGE ~ 15870.466 0.000 
MEDIAN 16936.500 0.000 

INDEX-A' 15213.021 0.000 
INDEX-B 16352.300 0.000 
INDEX-C ~ 14642.374 0.000 

10 PERCENT ~ 18228.000 0.000 
20 PERCENT 17821.500 0.000 
80 PERCENT 14705.500 0.000 
90 PERCENT 10488.500 0.000 

INDEX-C IS THE AVERAGE PERCENTAGE EXCEEDENCE 
BETWEEN: 50.00 AND 95.00 

Fig. 8.5. Continued. 

PROGRAM - LPTDUR
 
PAGE 4
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DATE - 90/06/05. SNOQUALMIE RIVER	 PROGRAM - LPTDUR 
TIME - 11.58.49. FRY RAINBOW TROUT	 PAGE - 5 

100.00	 =============================================A======================================================= 
# 1 1 1 1 IliA 1 1 1 1 1 1 1 1 1 1 # 
# A 1 # 
# A # 
# A # 

90.000	 #---- A ----I 
1 A 1 
# A 1 
# A 1 
1 A 1 

80.000	 #---- AA ----I 
1 A 1 
# A 1 
1 A 1 
1 A 1 

70.000	 1---- A ----I 
# A 1 
1 A 1 
# A 1 
1 A 1 

60.000 1---- A ----I 
# A 1 
# A 1 

% EXCEEDED 1 A 1 
1 A 1 

50.000	 #---- A ----I 
1 A 1 
1 A 1 
1 A 1 
# A 1 

40.000	 1---- A ----I 
1 A 1 
1 A 1 
1 A 1 
1 A 1 

30.000	 #---- A ----I 
# A 1 
# A 1 
1 A 1 
1 A 1 

20.000	 #---- A ----I 
1 A 1 
# A 1 
1 A 1 
1 A 1 

10.000	 1---- A ----I 
1 A 1 
1 A 1 
1 A 1 
1 1 1 1 I 1 1 1 1 1 Alii 1 1 1 I 1 1 

O.OOOOOE-Ol ================================================================A==================================== 
1000. 1.0000E+04 1.0000E+05 

HABITAT 

MONTHLY HABITAT TIME SERIES ANALYSIS - 1971-82 

Fig. 8.5. Continued. 
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LPTQHA Program 

Introduction 

The LPTQHA program plots monthly habitat area or 
streamflow from one or two monthly time series files, 
approximately five years per page. The program has the 
option to plot the Y-axis using eithera logarithmic or linear 
scale. If the minimwn data value is less than the maximwn 
data value divided by 50.0, then the Y-axis will be loga
rithmic. 

Running LPTQHA 

RLPIQHA, ZOUT, ZMTS, ZMTS2 

ZOUT'" LPTQHA results (output). 

ZMTS - Monthly times series file in USGS or 
NWDC format (input). 

ZMTS2 - Second monthly time series file in USGS 
or NWDC format (input). 

Note: Input files do not have to be in the same format 
or contain the same number of years; however, 
they must begin with the same month. Multi
record files may be used. 

The X-axis will represent time, in months, on a linear 
scale. 

The Y-axis will represent the data values. 
Enter 2 for the Y-axis on a log scale or 1 for the Y-axis 

on a linear scale. If the minimwn data value is less than the 
maximum data value divided by 50.0, then the Y-axis is 
logarithmic. 

This index will label the first data entry on the input data 
file(s) with the corresponding month name. For example, 
if the first entry on the data file(s) is January, enter 1. If the 
first entry on the data file(s) is October, enter 10. 

Note: If two input files were specified, they must both 
begin with the same month. 

The user must designate the series of consecutive 
months of data to be included for this run. For example, 
entering 6 and 10 will plot and display only June through 
October in each year. 

Figure 8.6 contains sample output from the LPTQHA 
program. 

89/01/23. H 12142000 4736541214244005353033SW17110010 64.00 1130.00 PROGRAM - LPTQHA 
17.45.12. N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. PAGE 0 

EFFECTIVE FOR EACH GRAPH INDIVIDUALLY, THE PLOTTING
 
SYMBOLS USED REPRESENT THE ORDER IN WHICH THE DATA WERE
 
PLOTTED. THE ORDER IS ILLUSTRATED IN THE FOLLOWING EXAMPLE
 
OF TWO DATA FILES, EACH CONTAINING 3 YEARS OF DATA:
 

PLOTTING SYMBOL = A FOR VALID MONTHS OF YEAR 1, DATA FILE 1
 
PLOTTING SYMBOL = B FOR VALID MONTHS OF YEAR 2, DATA FILE 1
 
PLOTTING SYMBOL C FOR VALID MONTHS OF YEAR 3, DATA FILE 1
 
PLOTTING SYMBOL o FOR VALID MONTHS OF YEAR 1, DATA FILE 2
 
PLOTTING SYMBOL = E FOR VALID MONTHS OF YEAR 2, DATA FILE 2
 
PLOTTING SYMBOL = F FOR VALID MONTHS OF YEAR 3, DATA FILE 2
 

WHEN 2 OR MORE POINTS LIE ON TOP OF ONE ANOTHER, ONLY THE
 
PLOTTING SYMBOL FOR THE LAST OF THE POINTS IS USED.
 

Fig. 8.6. Sample output from the LPTQHA program. 11l..is output was generated using one monthly habitat time series file as 
input-only the output for Rainbow trout-Fry, years 1971-75 has been included. 
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90/06/18. 
09.39.56. 

SNOQUALMIE RIVER 
FRY RAINBOW TROUT 

PROGRAM - LPTQHA 
PAGE 1 

19.253 
# # 
# # 
# C E # 
# # 

18.108 #____ E ----I 
# B C 0 # 
# # 
# BOO # 
# E # 

16.963 #--- A ----I 
# # 
# # 
# B # 
# # 

15.818 #--- 0 ----I 
# # 
# C # 
# # 
# # 

14.673 #--- 0 ----I 
# # 
# # 

HA FT2/FT # # 
# # 

13.528 #--- ----I 
# # 
# # 
# # 
# # 

12.384 #--- C ----I 
# # 
# # 
# # 
# # 

11. 239 #--- ----I 
# # 
# # 
# # 
# B # 

10.094 #--- ----I 
# # 
# # 
# # 
# # 

8.9489 #--- B ----I 
# # 
# 1 1 # 
# 1 C 1 # 
# 1 1 1 1 1 1 1 1 1 # 

7.8040 A=================================================================================E================== 
5.0000 17.000 29.000 41.000 53.000 65.000 

11. 000 23.000 35.000 47.000 59.000 

MONTHS 

MONTHS ARE IN CALENOAR YEARS, VALlO MONTHS: JUN TO OCT YEARS: 1971 TO 1975 

FIg. 8.6. Continued. 
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LPTTSN Program 

Introduction 

The LPTfSN program reads up to five monthly time 
series files in USGS or NWDC fonnat and plots the data 
in a user-specified range of years. Output includes tables 
and plots. The plots can be displayed on the screen or 
written to the output file. 

Running LPTTSN 

RLPTTSN, ZOUT, ZMTSl, ZMTS2, ZMTS3, 
ZMTS4,ZMTSS 

ZOUT - LP'ITSN results (output). 

ZMTS(l~ - Monthly time series files in USGS or 
NWDC fonnat (input). 

Note: Input files do not have to be in the same format 
or contain the same number of years; however, 
they must begin with the same month. Multi
record files cannot be used. The maximum per
missible number of flow-versus-time data pairs 
is 1,200 (100 years of data). 

The title lines from each of the input files will be dis
played on the screen and you will be instructed to enter a 
<CR> to continue. 

Specify if you want to print the montWy time series 
values in tabular form. print out an 80-column plot of the 
data, or print out a nO-column plot. Figure 8.7 contains 
sample output when option 1 (Print tables of variable 
values) is selected. Figure 8.8 is a 80-column printer plot 
(option 2). 

ENTER 0.,: DISPLAY TO MONITOR
 

ORI ::OUTP;r REsut:rll T1)coMPtrrER FILE:
 

The program prompts for your choice ofoutput destina
tion. If you choose to display the output to the monitor, 
enter 0. Ifyou want to produce a file on disk. enter 1. This 
will be the ZOUT filename specified previously. 

Enter a title line of up to 80 characters for the output. 
The plots (or table if option 1 was selected to print tables 
of variable values) will be labeled with this title. 

Enter a label for the Y-axis (dependent variable axis). If 
option was selected to print a table of variable values, this 
will be the column title. 

The active years in each of the input data files are 
displayed. After each input data file (or after each monitor 
screen full of years) the program will pause with a request 
to press a <CR> to continue the list. 

These do not have to be the lowest and highest years in 
the data. If specified years are not in the data, the program 
will skip those years. Specify years by entering the years, 
separated by a comma, a carriage return, or one or more 
spaces. 

If 1 was selected in the display options prompt "Print 
table of variable values," the following prompt will not 
appear. The program will return to the display options 
prompt. 

If you enter the low and high values, the program sets 
the lowest and highest bounds on the plots at those values. 
If the plot exceeds these limits, a "<" or ">" symbol 
appears on the graph to indicate that the value read from 
the input data files was less than or greater than the 
indicated limits, respectively. 

If you want the program to scale the data from values 
read from the input data files, enter 0,0. The program will 
choose default values to cover the range in the data files. 
We recommend selecting this option. 

If you enter -1, -I, then only the maximum and mini
mum values are displayed for each data input file. This is 
convenient if you want to avoid using the default values 
but are not aware of the range of values in the data. If you 
choose this option, the program will "cycle" back so you 
can reenter the low and high values for a plot. 
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N.F. SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS. WA (Table Title) 

Column Title 
YEAR.MO 12142000 
1930.01 118.68 
1930.02 129.63 
1930.03 511.29 
1930.04 242.74 
1930.05 980.32 
1930.06 449.00 
1930.07 539.23 
1930.08 473.39 
1930.09 398.17 
1930.10 114.97 
1930.11 45.00 
1930.12 76.60 
1931.01 491.74 
1931. 02 290.50 
1931.03 259.58 
1931.04 674.84 
1931. 05 397.57 
1931. 06 681.58 
1931. 07 576.97 
1931. 08 539.48 
1931. 09 520.20 
1931.10 121.84 
1931.11 52.42 
1931.12 224.97 
1932.01 467.19 
1932.02 542.30 
1932.03 407.65 
1932.04 537.39 
1932.05 626.48 
1932.06 1071. 00 
1932.07 946.37 
1932.08 883.68 
1932.09 905.93 
1932.10 483.45 
1932.11 143.65 
1932.12 171. 00 

Fig. 8.7. Sample output (table of variable values) from the LPTfSN program. 

After you have specified the low and high values, the 
program will produce its major output and return to the 
Display options prompt. If you specified monitor output, 
the output data-plots are shown on the monitor. If you 
specified computer file output, all results from this session 
will be written to the filename specified when the program 
was initialized. 

If display option I, Print tables of variable values, is 
selected the output will consist of the same values read 

from the monthly time series files, written in tabular form. 
Columns of time series data are headed by the gaging 
station identifiers read from the input data files. 

When Display option 2 (80-Column printer plot) or 3 
(l30-Column printer plot) is chosen. an 80- or 130-column 
plot is made to either the monitor display or computer disk 
file, depending on the user-selected output device. The 
first file specified is plotted as A, the second file as B, and 
so on. Figure 8.8 is an example of 80-column output. 
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DATA MINIMA
 
12142000
 

45.00
 

DATA MAXIMA
 
12142000
 
1071. 00
 

SNOQUALMIE RIVER STUDY (Plot Title)
 
MONTHLY MEAN DISCHARGE (Y-N<is Label)
 

YEAR.MO
 
3.00E+01 4.24E+02 B.1BE+02 1. 21E+03 1. 61E+03 2.00E+03
 

1930.00 + + +
 
1930.01 + A
 
1930.02 + A
 
1930.03 + A
 
1930.04 + A
 
1930.05 + A
 
1930.06 + A
 
1930.07 + A
 
1930.0B + A
 
1930.09 + A
 
1930.10 + A
 
1930.11 A
 
1930.12 +A
 
1931. 01 + A
 
1931.02 + A
 
1931. 03 A
+
 

1931.04 + A
 
1931.05 + A
 
1931.06 + A
 
1931.07 A
+
 

1931.08 + A
 
1931.09 + A
 
1931.10 + A
 
1931.11 A
 
1931.12 + A
 
1932.01 + A
 
1932.02 + A
 
1932.03 + A
 
1932.04 + A
 
1932.05 + A
 
1932.06 + A
 
1932.07 + A
 
1932.08 + A
 
1932.09 + A
 
1932.10 + A
 
1932.11 + A
 
1932.12 + A
 

Fig. 8.8. Sample output (80-eolumn printer plot) from the LPlTSN program. When two or more files are used as input, the sta
tion identifiers are aligned with their minimum and maximum data values. Overplots of data (where files have the same posi
tion in the plot) are shown by an asterisk (*). The "+" symbols are used as scale markings. 
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MTSLST Program 

Introduction 

The MTSLST program produces a fonnatted table of 
monthly time series values and their averages. These tables 
are useful for exporting to LOTUS or other application 
programs. 

The MTSLST program requires one input file that lists 
12 values for each year and generates 2 output files. One 
output file contains the average monthly and coefficient of 
variation values for the data set, and the other consists of 
the time series values listed monthly for each year as well 
as summary statistics. 

MTSLST accepts a wide variety of input data file for
mats; however, it is restricted to data files containing a 
record identifier. The input files may be multirecord files. 
The following is a sample free-formatted file: 

CLASS Al 
UPPER MAIN STEM OF ST. VRAIN CREEK BELOW LYONS. COLORAOO 

FRY RAINBOW TROUT 
12345678 (8 digit station number) 
1930 
118.68 129.63 511.29 242.74 980.32 449.00 
539.23 473.39 398.17 114.97 45.00 76.60 
1931 

... (more data here) ... 

946.37 883.68 905.93 483.45 143.65 171.00 
nEOR 

Running MTSLST 

RMTSLST, ZMTS, OUTMON, OUTAVG 

ZMTS =Monthly time series file; can be multi
record (input). 

OUTMON '"' Table of time series data listed monthly 
for each year (output). 

OUTAVG = Table of average monthly and coefficient 
of variation values (output). 

Enter the number of the month of the year. For example, 
entering "10" would indicate that the first month of input 
data is October. 

MTSLST PROGRAM 

This prompt is asking for the units to be given to the data 
being input. This will appear in the output file with the 
data. Example: CFS, SQFT/l000', etc. 

There are several choices for the fonnat of the input. 
Each one will be briefly described by way of FORTRAN 
format statement syntax. As a sample interpretation, lOX, 
14, IX, 12F5.2 would be a line with 10 blanks (lOX), an 
integeroflength 4 (14), another space (IX), and 12 floating 
point numbers of length 5 including 2 to the right of the 
decimal point (l2F5.2). 

The output can be listed with various digits being al
lowed to the right of the decimal point (illustrated by x's 
in place of variable digits) or in two different Lotus 1-2-3 
formats. 

The program then lists the names of the stations for the 
data analyzed and how many stations were reviewed. 

Figure 8.9 contains sample output from OUTMaN file 
in Lotus multiple-columns fonnat; Fig. 8.10 contains 
sample output from the OUTAVG file in Lotus multiple
columns format. The sample ZMTS file in Appendix A 
was used as input. 
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''90/05/23 . 
"13.50.48. 

SNOQUALMIE 
FRY 

RIVER 
RAINBOW TROUT 

PROGRAM - MTSLST" 
PAGE - I" 

1971 1 16894.00 
1971 2 14585.00 
1971 3 16598.00 
1971 4 12035.00 
1971 5 12444.00 
1971 6 16865.00 
1971 7 15501.00 
1971 8 8019.00 
1971 9 9006.00 
1971 10 10400.00 
1971 11 17841.00 
1971 12 17452.00 
(sample terminated) 

''90/05/23. 
"13.50.48. 

SNOQUALMIE 
FRY 

RIVER 
RAINBOW TROUT 

PROGRAM - MTSLST" 
PAGE - 2" 

'STATION ID: 142000 

"NO. OF YEARS: 12 

'~CORD NAME: CLASSA1 

"AVERAGE MONTHLY RATE 

"J 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

MONTH 
OCT 
NOV 
DEC 
JAN 

FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 

sqft/1000' 
16850.08400 
14521.08300 
13518.58300 
15234.58300 
15139.25000 
16274.08300 
14726.16700 
11586.91700 
12308.83300 
15699.91700 
17 525.25000 
16968.25000 

COEF. OF VARIATION 
0.06188 
0.13153 
0.16035 
0.15757 
0.15163 
0.16654 
0.14981 
0.19739 
0.24960 
0.19673 
0.03599 
0.03998 

MAXIMUM 
18218.00 
17548.00 
16598.00 
18758.00 
18966.00 
19253.00 
18945.00 
15392.00 
16614.00 
19105.00 
18655.00 
17802.00 

MINIMUM 
14953.00 
11717.00 
10624.00 
11302.00 
11639.00 

9344.00 
11672.00 

8019.00 
7804.00 

10121.00 
16667.00 
15320.00 

Fig. 8.9. Sample output (OUTMON file) from the MTSLST program. 
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SNOQUALMIE RIVER 
FRY RAINBOW TROlIT 

MEAN MONTHLY VALUES AND COEFF OF VARIATION IN sqft/1000' 
* 1 OCT 16850.08 0.062 
* 2 NOV 14521.08 0.132 
* 3 DEC 13518.58 0.160 
* 4 JAN 15234.58 0.158 
* 5 FEB 15139.25 0.152 
* 6 MAR 16274.08 0.167 
* 7 APR 14726.17 0.150 
* 8 MAY 11586.92 0.197 
* 9 JUN 12308.83 0.250 
*10 JUL 15699.92 0.197 
*11 AUG 17525.25 0.036 
*12 SEP 16968.25 0.040 
!lEOR 
SNOQUALMIE RIVER 

JUVENIL RAINBOW TROlIT
 
MEAN MONTHLY VALUES AND COEFF OF VARIATION IN sqft/lOOO'
 

* 1 OCT 9109.67 0.207 
* 2 NOV 11496.58 0.154 
* 3 DEC 12206.67 0.080 
* 4 JAN 11344.25 0.125 
* 5 FEB 12138.17 0.112 
* 6 MAR 12547.83 0.094 
* 7 APR 13647.33 0.051 
* 8 MAY 13201.00 0.119 
* 9 JUN 12899.92 0.112 
*10 JUL 11073.92 0.211 
*11 AUG 8143.83 0.230 
*12 SEP 8679.33 0.236 
!lEOR 
SNOQUALMIE	 RIVER 

ADULT RAINBOW TROlIT 
MEAN MONTHLY VALUES AND COEFF OF VARIATION IN sqft/1000' 

* 1 OCT 6796.58 0.258 
* 2 NOV 9309.25 0.195 
* 3 DEC 10065.67 0.087 
* 4 JAN 8987.58 0.160 
* 5 FEB 9683.00 0.129 
* 6 MAR 9760.33 0.123 
* 7 APR 11176.83 0.090 
* 8 MAY 11549.75 0.088 
* 9 JUN 11089.42 0.079 
*10 JUL 8775.50 0.303 
*11 AUG 5819.08 0.257 
*12 SEP 6369.75 0.278 
!lEOR 

Fig. 8.10. Sample output (OUTAVG file) from the MTSLST program. 
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MULMTS Program 

Introduction 

The MULMTS program multiplies all data in a monthly 
time series file in USGS or NWDC format by a constant. 
The output file is in the same format as the input file. 

One example of the use of the MULMTS program would 
be to calculate total habitat. In this case, you would multi
ply the WUA (ft2/1,OOO ft) by the reach length in miles to 
obtain total square feet. 

Running MULMTS 

~L~S,Z~S,Z~SN 

z~s .. Monthly time series file in USGS or 
NWDC format; can be a multirecord file 
(input). 

Z~SN .. New montWy time series file after mul
tiplication (output). 

The title lines from the input file will be displayed. This 
will help to verify that the correct file is being multiplied. 

Enter the value by which you want the entries to be 
multiplied. For example, if 2 is entered, the values in the 
input file will be doubled in the output file. 

The record numbers in the input file will be displayed as 
they are being multiplied. 

Example: 
WORKING ON-CLASSAI 
WORKING ON-CLASSA2 
WORKING ON-CLASSA3 
WORKING ON-CLASSA4 

On completion of the run, you will be told how many 
records were mUltiplied by the given value. 
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SCORTS Program 

Introduction 

The SCORfS program reads a monthly time series file 
and calculates several statistical parameters, including log 
normal distributions and lag one correlation coefficients. 

Either USGS or NWDC formatted files may be used as 
input to SCORfS. When streamflow is contained in the 
input file, it is assumed that discharge (Q) is in cubic feet 
per second (cfs) and that the flows are ordered by month. 

Running SCORTS 

RSCORTS, ZMTS, ZOUT, ZANTS 

ZMTS ... Monthly time series file in USGS or 
NWDC format; can be a multirecord file 
(input). 

ZOUT'" SCORfS results (output). 

ZANTS'" Avemge of 12 montWy values for each 
year (output). 

Figure 8.11 contains sample output from the ZANTS file 
from the SCORfS program; Fig. 8.12 contains output from 
the ZOUT file. 

The ZOUT file contains all monthly and annual calcula
tions determined by SCORfS. This output assumes that 
streamflow was used as input. 

1.	 A listing of monthly values with each year's annual 
total in cfs. 

2. A log-normal distribution for the data set, listing 
monthly distributions for this sample, where Qn is the 
discharge not exceeded n percent of the years (i.e., 
Q50, n = 50, discharge not exceeded 50% of the years 

NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH
 
MEAN MONTHLY DISCHARGE 1962 THRU 1977
 
AQ12142000 1962 481. 7
 
AQ12142000 1963 421.4
 
AQ12142000 1964 601.0
 
AQ12142000 1965 497.4
 
AQ12142000 1966 436.9
 
AQ12142000 1967 518.4
 
AQ12142000 1968 600.8
 
AQ12142000 1969 534.8
 
AQ12142000 1970 429.5
 
AQ12142000 1971 588.6
 
AQ12142000 1972 735.6
 
AQ12142000 1973 363.4
 
AQ12142000 1974 664.4
 
AQ12142000 1975 509.7
 
AQ12142000 1976 627.8
 
AQ12142000 1977 358.5
 

Fig. 8.11. Sample output (ZANTS file) from the SCORTS program. 

SCORfS PROGRAM 

[median]). Also, Q50 -QIO is the difference be
tween the median discharge and the discharge not 
exceeded 10% of the years. This gives some idea as 
to the water available for allocation between alterna
tive uses (i.e., instream flow uses). 

3.	 A variety of statistical parameters are listed, such as 
the mean monthly discharge, monthly coefficient of 
variation, and the monthly standard deviation. The 
numberofyears in the data set is the sample size. Both 
an arithmetic and a logarithmic set ofthese parameters 
are calculated, where the logarithmic values are deter
mined by first taking the log base 10 of each monthly 
flow then applying the statistical opemtions. The loga
rithmic tenns make it possible for the user to fit 
distribution, other than the log-normal, to the data. 
The coefficient of variation compares the relative 
amounts of variation in populations having different 
means and is the standard deviation expressed as a 
percent of the mean. Also, the skew is calculated, 
indicating if the curve is a normal distribution or if 
either tail ofthe curve is dmwnout more than the other. 
A positive skew means that there isa tail toward higher 
values and the median is less than the mean. A nega
tive skew means that there is a tail toward the smaller 
values and the median is greater than the mean. 

4. A lag one correlation coefficient is where the values 
denote how the flows in the previous month correlate 
with those of the present month. If the coefficient is 
close to one, then knowledge of flows in previous 
months tells us the flow for the present month. If the 
coefficient is zero, the flows in the two months are 
independent events. (fur further explanation ofthe lag 
one correlation coefficient refer to Box and Jenkins 
1976.) 

1214200000 
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90/05/29. NORTH PORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 PROGRAM SCORTS 
15.58.11. MEAN MONTKLY DISCHARGE 1962 THRU 1977 PAGE 1 

YEAR 10 11 12 ANNUAL 

1962 523.0 479.0 715.0 865.0 363.0 243.0 709.0 510.0 568.0 318.0 281. 0 197.0 481. 7 
1963 300.0 721.0 748.0 421. 0 686.0 314.0 523.0 456.0 394.0 247.0 125.0 149.0 421. 4 
1964 315.0 751. 0 549.0 668.0 380.0 412.0 533.0 846.0 1219.0 692.0 439.0 405.0 601.0 
1965 365.0 568.0 742.0 920.0 771.0 329.0 637.0 587.0 461.0 222.0 146.0 243.0 497.4 
1966 352.0 475.0 429.0 543.0 275.0 472.0 666.0 798.0 599.0 424.0 120.0 78.0 436.9 
1967 405.0 605.0 999.0 1054.0 572.0 389.0 284.0 747.0 771.0 244 .0 71.0 73.0 518.4 
1968 760.0 488.0 996.0 853.0 917.0 428.0 479.0 682.0 705.0 221. 0 238.0 462.0 600.8 
1969. 578.0 736.0 603.0 732.0 201.0 409.0 625.0 1013.0 764.0 249.0 90.0 401. 0 534.8 
1970 413.0 377 .0 498.0 713.0 545.0 391. 0 523.0 540.0 536.0 182.0 90.0 359.0 429.5 

1971 364.0 589.0 480.0 938.0 834.0 397.0 444.0 1054.0 875.0 717.0 177.0 208.0 588.6 
1972 374.0 788.0 537.0 651. 0 1125.0 1250.0 682.0 1170.0 999.0 733.0 181. 0 369.0 735.6 

1973 171. 0 392 .0 972.0 577.0 219.0 275.0 353.0 523.0 493.0 162.0 64.0 145.0 363.4 

1974 431. 0 574.0 805.0 1105.0 453.0 670.0 620.0 877.0 1338.0 725.0 263.0 92.0 664.4 

1975 51. 0 528.0 768.0 919.0 439.0 428.0 279.0 854.0 802.0 564.0 307.0 163.0 509.7 

1976 518.0 962. a 1556.0 996.0 343.0 244.0 480.0 785.0 645.0 491. 0 323.0 157.0 627. B 

1977 153.0 388.0 485.0 500.0 325.0 332.0 605.0 535.0 439.0 142.0 141. 0 262.0 358.5 

90/05/29. NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214 200000 PROGRAM . SCORTS 

15.58.11. MEAN MONTHLY DISCHARGE 1962 THRU 1977 PAGE 2 

LOG·NORMAL DISTRIBUTION
 

MONTH Q90 Q67 Q50 Q33 Q10 Q50'Q10
 

1 747.8 433 .4 329.1 249.9 144.8 184.3
 

2 808.1 639.4 568.2 504.9 399.5 168.7
 

3 1092.5 B12.1 699.2 602.0 447.5 251. 7
 

4 1082.6 848.7 750.6 663.9 520.5 230.2
 

5 901.6 582.9 467.8 375.3 242.7 225.1
 

6 663.9 473.2 398.9 336.3 239.7 159.2
 

7 741.1 577.0 508.6 449.2 349.0 159.6
 

8 1043.4 815.4 720.0 635.7 496.8 223.2
 

9 1078.9 795.5 682.1 594. B 431. 2 250.9
 

10 713.1 435.0 338.9 264.1 161.1 177.8
 

11 344.3 210.5 164.2 128.1 78.3 85.9
 

12 432.4 260.5 201. 7 156.2 94.1 107.6
 

ANNUAL 670.3 560.9 512,6 468.5 392.0 120.6
 

STATISTICAL PARAMETERS
 
ARITHMETIC LOGARITHMIC
 

MONTH QMEAN COEF. VAR. STD DIV XMEAN COEF. VAR. VARIANCE SKEW
 

1 379.6 0.491 186.4 2.51731 0.11046 0.07732 .1. 80239
 

2 588.8 .0.282 166.1 2.75449 0.04332 0.01424 0.15990
 

3 742.6 0.388 288.0 2.84461 0.05314 0.02285 0.62838
 

4
 778.4 0.246 191.6 2.87543 0.04314 0.01539 . 0.53946
 

5 528.0 0.514 271. 4 2.67002 0.08326 0.04943 0.04197
 

6 436.4 0.549 239.5 2.60087 0.06635 0.02978 1.59841
 

7 527.6 0.261 137.9 2.70634 0.04714 0.01627 -1.05466
 

8 748.6 0.286 213.7 2.85730 0.04399 0.01580 0.00256
 

9 725.4 0.309 224.0 2.83382 0.05482 0.02413 0.35356
 

10 395.8 0.551 218.1 2.53013 0.09958 0.06348 0.12665
 

11 191. 0 0.846 161.6 2.21533 0.11322 0.06291 -0.03853
 

12 235.2 0.700 164.5 2.30473 0.11209 0.06674 - 0.29397
 

ANNUAL 523.1 0.453 237.1 2.70981 0.03353 0.00826 -0.16909
 

LAG ONE CORRELATION COEFFICIENTS 
MONTH LOG ARITHMETIC 

1 0.14 0.02 

2 0.27 0.22 

3 0.28 0.37 

4 0.42 0.47 

5 0.19 0.13 

6 0.41 0.53 

7 0.20 0.28 

8 0.00 0.05 

9 0.76 0.82 

10 0.75 0.97 

11 0.61 0.39 

12 0.20 0.09 

SAMPLE SIZE, 16 YEARS 
STATION Ie, 12142000 

Fig. 8.12. Sample output (ZOUT file) from the SCORTS program. 



SELMTS PROGRAM 163 

SELMTS Program 

Introduction 

The SELMTS program allows selection of individual 
months or groups of months from two or more monthly 
time series data flles to create a single, composite monthly 

time series file. 
Suppose, for example, you had three sets of habitat 

criteria for adults-one covering summer (ADULTSUM), 
one for winter (ADULTWIN), and one for spring and fall 
(ADULTS-F). The HABTAE program has produced three 
habitat-versus-flow files and so the HABTS or HABNEr 
program has, in turn, generated three monthly time series 
files. However, only certain months from each file are 
valid. SELMTS is a way of selecting the appropriate 
months from each of the three files with a resultant single 
time series file that represents adults all year. 

Running SELMTS 

RSELMTS, ZMTSN, ZMTS 

ZMTSN'"	 New monthly time series file in the same 
format as the input files (output). 

ZMTS =	 A base monthly time series file to be used 
as a building block; can be multirecord 
(input). 

Note:	 User will be prompted to enter filenames for 
other ZMTS files to select months from. All 
input files must be in the same format (USGS 
or NWDC), contain the same number of years, 
and begin with the same month. 

You will be given a brief explanation of what the pro
gram is designed to do and how input files are treated; then 
you will be instructed to press <CR> to continue. 

The title lines of the base monthly time series file to be 
used as a building block will be displayed to verify that 
this is the correct file. This filename was specified when 
the program was initiated. 

ENTER TWP TITtif LINES FORTH!! NEW FILE: 

Enter two title lines for the output file. 

ENT~~I.NDE~.[?ltF1Ri>'!'l!ON'tJi ON DATA SET tH'EB.,Etc ;) . 
(OI\HFOR·•.HELl'i: 

This index will label the frrst data entry on the input data 
file(s) with the corresponding month name. For example, 
if the frrst entry on the data file(s) is January, enter 1. If the 
frrst entry on the data file(s) is October, enter 10. 

A table like the one below will appear to show what 
SELMTS will use as a yearly set-up. A help screen is also 
available. 

Example: 
Fnter index for flI'St month on data set (2 = Feb., etc.): 10 

Month o N D J F M A M J J A S 

ADULTSUM x X X X X X X X X X X X 

If 2 is selected, the following prompt will appear. Re
member: All files must be in the same format, contain the 
same number of years, and begin with the same month. 

This file is one from which you wish to select values to 
substitute for those in the base file. 

ON LlNE tlNDER THE MONTH(sl yoU WI\NT TO USE fROM ·FlLE· ( ] 
ENTER AN J( (ox ..ntez H fox help) ... 

To select which month(s) to use from the input file 
specified, enter x or X directly beneath the desired months. 
Typing H will give a further description of this step and 
then return you to this point for selection of month(s). Any 
entry besides x, X, II. or H will be ignored. Do not use the 
TAB key or arrows to move between months-do use the 
space bar to guarantee proper information entry. 

After selection of months from the current input file, you 
will be shown a summary of the base file, input files, and 
months chosen from each up to this point to ensure it is 
what you want. If two or more files have an x in a common 
month, the last one on this list will be used. This is one way 
to overcome an error in the input without starting over. 

The preceding prompt will be asked again. Answer it 
according to your needs and continue as directed on the 
screen. 
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Example: Enter name of file from which to select months: 

On line under the month(s) you want to use from file ADULTF-S
 

ADULTWIN enter an X (or enter H for help)
 
On line under the month(s) you want to use from file 

Month 0 N D J F MA M J J A S ADULTF-S enter an X (or enter H for help) 

Month 0 N D J F M A M J J A S ADULTSUM X X X X X X X X X X X X
 
ADULTWIN X X X X
 

ADULTSUM X X X X X X X X X X X X 
ADULTWIN X X X X 
ADULTF-S X X X X 

Month 0 N D J F M A M J J A S 

Month o N D J F M A M J J A S ADULTSUM X X X X X X X X X X X X
 
ADULTWIN X X X X
 

ADULTSUM X X X X X X X X X X X X 
ADULTWIN X X X X 

Select months from files: ADULTF-S X X X X 

I-Help, 
Select months from files: 2-Enter file name to select months from
 

I-Help,
3--Quit selecting months from files and create 
2-Enter file name to select months from new file.
 
3--Quit selecting months from files and create
 

new file.
 
Enter option: 2 Enter option: 3.
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Chapter 9. 
Generation, Analysis, and Display of the Time Series of 
Annual Habitats 

Introduction 

The programs used to develop an annual habitat time 
series are based on the monthly time series of physical 
habitats. There are three approaches to using annual habi
tats: fIrst, the use of the annual adult habitat time series for 
each life stage. This approach assumes that the time series 
for adults represents the year-to-year variation of the worth 
of the stream for a species of aquatic animal. The second 
approach is the use of the annual equivalent adult habitat 
time series. This approach assumes that each year is inde
pendent of the preceding year, but that each life stage must 
be considered. The third is the use ofannual effective adult 
habitat time series. This approach does not assume that 
each year is independent of the preceding year. 

The use of the annual adult habitat time series makes the 
assumption that the changes in the adult physical habitat 
are the habitat values to use in the comparison of the 
changes in the habitat resulting from changes in water 
management. This assumption is reasonable when the 
habitat for life stages other than adults is relatively larger 
than the habitat for adults. The ANNTS program is used 
to calculate the annual adult habitat time series from 
monthly habitats. 

The second approach, using equivalent adult habitat, is 
useful when the analyst is uncertain about the year-to-year 
interactions. The equivalent adult habitat is based on 
monthly habitats calculated using the equation 

k 

HAE{i,l) ~ min [ f.l (HA (i,j, k) )m(k)] 

where 

n = the number of life stages being used in 
the analysis for the species of interest, 

k ,. the life stage, 

i = the month, 

j = the year, 

HA(i, j, k) = the physical habitat for month i in yearj 
for life stage k, and 

m(k) = an equivalent adult multiplier for life 
stage k. 

The ANEQTS program is then used to calculate the annual 
equivalent adult habitat time series. 

The third approach, using effective adult habitat, is the 
preferred approach and is appropriate when there is 
adequate data and when there is an understanding of 
year-to-year interactions. The annual effective adult habi
tat considers events in previous years and uses the annual 
time series for each life stage. See Waddle (l990b) for 
information on the logic behind effective adult habitat 
analysis. There are currently two programs to calculate the 
annual effective adult habitat time series (EFFHAB and 
EFFHB2), each of which supports a different life history 
confIguration. 

Figure 9.1 diagrams the flow ofinfonnation through the 
annual time series programs. 
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Annual habitat time series generation 

Annual equivalent adult habitat time series generation 

Annual effective adult habitat time series generation 

Input\Ef----J


Fig. 9.1. Flow of infonnation through the annual time series programs. 

Duration tables 
and plots 
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Annual Time Series Generation 

Program BatcbJProcedure 
Name Filename Function Program Description 

ANNTS RANNTS	 Annual 
time series 
generation 

Creates an annual time series fIle from a set of monthly time series 
data. It also produces an output fIle containing tables and plots of the 
composite, minimwn, and maximum yearly time series values and a ta
ble showing duration data for the composite indices. 

RANNTS, ZMTS, ZOUT, ZANTS 

ZMTS '"' Monthly time series fIle in USGS or NWDC format; can 
be a multirecord file. Usually output from HABTD or 
HABTS (input). 

ZOUT - ANNTS results (output). 

ZANTS = Annual time series fIle (output). 

Annual Equivalent Adult Habitat Time Series Generation 

Program BatcbJProcedure 
Name FIlename Function Program Description 

ANEQTS RANEQTS	 Annual 
equivalent 
adult time series 
generation 

Computes monthly and annual equivalent adult habitat time series for 
one species with up to five life stages. 

RANEQTS, ZHAQF, ZMONQ, ZOUT, ZMTS, ZANTS 

ZHAQF = Habitat area-versus-streamflow file for one species with 
up to five life stages; cannot be a multirecord file (input). 

ZMONQ .. Monthly streamflow file in USGS or NWDC format; 
cannot be a multirecord file (input). 

ZOUT = ANEQTS results, including tables and plots (output). 

ZMTS '"' Monthly time series file containing equivalent adult 
habitat values (output). 

ZANTS .. Annual time series file containing composite, minimwn, 
and maximum equivalent adult habitat values for each 
year (output). 
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Annual Effective Adult Habitat Time Series Generation 

Program Batcb/Procedure 
Name Ftlename Ftmction Program Description 

EFFlN REFFlN	 Annual effective 
adult habitat 
time series 
generation 

Creates an input me for the EFFHAB program from user input or from 
four annual habitat time series mes. 

REFFlN, EFHABIN, ZANTSl, ZANTS2, ZANTSJ, ZANTS4
 

EFHABIN = EFFHAB input me (output).
 

ZANTSI = Annual habitat time series me for adults (input).
 

ZANTS2 = Annual habitat time series me for spawning (input).
 

ZANTSJ = Annual habitat time series me for fry (input).
 

ZANTS4 = Annual habitat time series me for juveniles (input).
 

EFFHAB REFFHAB	 Annual effective 
adult habitat 
time series 
generation 

Note: Input mes must contain the same number of years of 
data and cannot be multirecord mes. 

Calculates an effective adult habitat time series for four life stages of a 
given species. 

REFFHAB, EFHABIN, ZANTS, ZOUT 

EFHABIN = EFFHAB input file created by the EFFIN program (in
put). 

ZANTS = Annual time series file containing available and effective 
adult habitats (output). 

ZOUT =List of data and a table of equivalent adult habitats, avail
able equivalent adult habitat used, beginning of the year 
adults, and the effective habitat time series (output). 
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Program 
Name 

EFF1N2 

Batc1JlProcedure 
Filename 

REFF1N2 

Rmction 

Annual effective 
adult habitat 
time series 
generation 

Program Description 

Creates an input me for the EFFHB2 program from user input or from 
four or five annual habitat time series meso 

REFFIN2, EFHBIN2, ZANTSl, ZANTS2, ZANTSJ, ZANTS4, 
ZANTSS 

EFHBIN2 ~ EFFHB2 input me (output). 

ZANTSI = Annual habitat time series me for adults (input). 

ZANTS2 = Annual habitat time series me for spawning (input). 

ZANTSJ = Annual habitat time series me for fry (input). 

If five input fIles are being used: 

ZANTS4 '"' Annual habitat time series me for second fry age class 
(input). 

ZANTSS = Annual habitat time series me for juveniles (input). 

Iffour input fIles are being used: 

ZANTS4 = Annual habitat time series me for juveniles (input). 

EFFHB2 REFFHB2	 Annual effective 
adult habitat 
time series 
generation 

Note: Input mes must contain the same number of years of 
data and cannot be multirecord meso 

Calculates an effective adult habitat time series for four life stages 
with up to two age classes for fry and up to three age classes for 
juvenile. 

REFFHB2, EFHBIN2, ZANTS, ZOUT 

EFHBIN2 = EFFHB2 input me created by the EFFlN2 program (in
put). 

ZANTS '"' Annual time series me containing available and effective 
adult habitats (output). 

ZOUT ... List of data and a table of equivalent adult habitats, avail
able equivalent adult habitat used, beginning of the year 
adults, and the effective habitat time series (output). 
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Analysis and Display of Annual Time Series Data 

Program BatclJlProcedure 
Name Filename Ftmction Program Description 

LPTDAN RLPTDAN	 Analyzing and 
displaying 
annual time 
series data 

Reads one or two annual time series mes and writes an output me con

taining an annual duration table showing ordered annual data.
 
a swnmary statistics table containing average, median, index-A, index

B, index-C, 10%, 20%, 80%, and 90% exceedence, and an
 
exceedence plot.
 

RLPTDAN, ZOUT, ZANTS, ZANTS2 

zour = LPTDAN results (output). 

ZANTS = Annual time series me (input). 

ZANTS2 = Second annual time series me (input). 

Note: Input mes do not have to contain the same number of 
years. Multirecord files may be used. 
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ANEQTS Program 

Introduction 

The ANEQTS program computes monthly and annual 
equivalent adult habitat time series data for one species 
with up to five life stages. This approach assumes that each 
year is independent of the preceding year, but that each life 
stage must be considered. Using equivalent adult habitat 
is useful when the analyst is uncertain about the year-to

year interactions. 
The decision equation used is 

RAE = min[(HAA*WA), (HAl*WJ), (HAF*WF), 
(HAS*WS)] 

where: 
RAE = equivalent adult habitat, 

HAA ~ montWy adult habitat, 

HAl = montWy juvenile habitat, 

HAP = monthly fry habitat, 

HAS = monthly spawning habitat, 

WA = 1.0, 

WJ = multiplier to adjust juvenile habitat to 
represent the adult habitat needed if all 
the juvenile habitat was utilized, 

WF = same as WJ but for fry, and 

WS = same as WJ but for spawning. 

Only the month a life stage is relevant is used in the 
equation. For example, spawning may be applicable from 
June through September and will only be considered for 
those months. 

Running ANEQTS 

RANEQTS, ZHAQF, ZMONQ, ZOUT, ZMTS, 
ZANTS 

ZHAQF =	 Habitat area-versus-streamflow file for 
one species with up to five life stages; 
cannot be a multirecord file (input). 

ZMONQ =	 Monthly streamflow file in USGS or 
NWDC format; cannot be a multirecord 
file (input). 

ZOUT ""	 ANEQTS results, including tables and 
plots (output). 

ANEQTS PROGRAM 

ZMTS =	 Monthly time series file containing 
equivalent adult habitat values (output). 

ZANTS =	 Annual time series file containing com
posite, minimum, and maximum equiva
lent adult habitat values for each year 
(output). 

The title lines from the input files will be displayed to 
help the user verify that the correct files are being used. 

Choose between linear and nonlinear transformation of 
the streamflow time series into a habitat time series. 

If 2 was selected for nonlinear interpolation, the 
following prompt will appear: 

Flow values in the habitat-versus-flow me that are smaller 
than the lowest or greater than the highest flows in the flow 
time series file are considered tail flows. Habitat values for 
these tail flows must be extrapolated. Indicate whether this 
extrapolation should be linear or nonlinear. Nonlinear ex
trapolation could give negative or irrational results and you 
should know how to handle this problem before you select 
this option. 

~E~fiIDE\Cr?~... FlRS'l'~rvH()rTii!E;;ERIE5D;a.T;a. .)< 
(J»f. 'L, OCT,~Lo., ETcd·· . 

Enter the number of the first month that appears in the 
monthly flow time series me. The program will then be able 
to label the months for output. 

~R FI~T;a.NllU5TVALIDHONTHSFOR [-'1/ 
(JAN. "L,··'OCT"LO, ETC.) 

The ANEQTS program goes through all life stages it 
encounters in the habitat-versus-flow input me and asks 
which months are relevant for the life stage. Enter the 
months, separated by a space, comma, or carriage return. 

ENTER LIFE STAGE HULTIPLIER FOR {-J, 

Foreach life stage, ANEQTS needs to know the multiplier 
to adjust the habitat to represent the adult habitat needed if 
all the habitat were utilized. 

EIITER INDEX FOR. FIRST MONTIl OF BIOLOGICAL YEAA 

(J»f.·l, OCT. "10, ETC.), 
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The number entered in response to this prompt should 
be the month in which fry hatch (the beginning of the 
biological year). Incomplete water years will get dropped. 

Habitat averages and coefficients ofvariance will appear 
on the screen (also written to the output file) for the 
composite, minimum, and maximum equivalent adult 
habitat values. The composite (at this time) is the simple 
average for the relevant months. 

The calculated composite, minimum, and maximum 
equivalent adult habitat values may be plotted using bar 
graphs. 

DATE 90/06/06. SNOQUALMIE RIVER 
TIME 12.21.09. NEAR SNOQUALMIE FALLS. WA 

Figure 9.2 contains sample output from the ZOUT file 
from ANEQTS. The ZOUT file contains (1) a copy of 
the habitat-versus-flow file used as input; (2) a copy of 
the monthly time series file used as input; (3) the monthly 
habitat time series data for each life stage of the species 
being analyzed; (4) the monthly equivalent adult habitat 
time series for the species being analyzed; (5) the com
posite, minimum, and maximum equivalent adult habitat 
time series for the species; and (6) a plot of the compos
ite, minimum, and maximum equivalent adult habitat 
time series if that option was selected. 

Figure 9.3 is a monthly equivalent adult time series 
(ZMTS) file from ANEQTS; Fig. 9.4 is a annual equiva
lent adult time series (ZANTS) file from ANEQTS. 

PROGRAM - ANEQTS 
PAGE - 10 

COMPOSITE ADULT EQUIVALENT HABITAT VALUE FOR RAINBOW TROUT
 
JUNE THRU MAY
 

1962 11184.08 1963 10526.68 1964 11818.50
 
1965 10831.51 1966 10339.24 1967 10198.48
 
1968 11099.83 1969 11594.71 1970 10544.68
 
1971 10281.77 1972 9898.31 1973 10325.97
 
1974 9834.98 1975 10256.13 1976 11061.11
 

COMPOSITE = 10653.07 C.V. 0.0555 

MINIMUM ADULT EQUIVALENT HABITAT VALUE FOR RAINBOW TROUT
 
JUNE THRU MAY
 

1962 6318.80 1963 4045.00 1964 8328.12
 
1965 4754.80 1966 3830.67 1967 3974.00
 
1968 6442.20 1969 3486.67 1970 3486.67
 
1971 5710.80 1972 5528.40 1973 4232.00
 
1974 3429.33 1975 5285.20 1976 4981.20
 

COMPOSITE = 4922.26 C.V. 0.2806 

MAXIMUM ADULT EQUIVALENT HABITAT VALUE FOR RAINBOW TROUT
 
JUNE THRU MAY
 

1962 13595.60 1963 13567.60 1964 13469.60
 
1965 13539.60 1966 13458.40 1967 13532.80
 
1968 13441.60 1969 13638.80 1970 13559.20
 

1971 13556.40 1972 13595.60 1973 13585.80
 
1974 13581. 60 1975 13609.60 1976 13660.00
 

COMPOSITE = 13559.48 C.V. 0.0047 

Fig. 9.2. Sample output (ZOUT file) from the ANEQTS program. Only the composite, minimum, and maximum equivalent adult 
habitat time series data (in tabloid and plotted fonn) are included. 
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DATE 90/06/06. SNOQUALMIE RIVER PROGRAM - ANEQTS 
TIME 12.21.09. NEAR SNOQUALMIE FALLS, WA PAGE 11 

COMPOSITE ADULT EQUIVALENT HABITAT VALUES FOR RAINBOW TROUT
 
JUNE THRU MAY
 

0 2000 4000 6000 8000 10000 12000 14000 

1962
 
1963
 
1964
 
1965
 
1966
 
1967
 
1968
 
1969
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 

0 2000 4000 6000 8000 10000 12000 14000 

MINIMUM ADULT EQUIVALENT HABITAT VALUES FOR RAINBOW TROUT
 
JUNE THRU MAY
 

0 2000 4000 6000 8000 10000 12000 14000 

1962
 
1963
 
1964
 
1965
 
1966
 
1967
 
1968
 
1969
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 

0 2000 4000 6000 8000 10000 12000 14000 

Fig. 9.2. Continued. 
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NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 
ADULT EQUIVALENT INDEX - RAINBOW TROUT 
12142000 1962 1 13596 13437 12437 10810 10972 7795 
12142000 1962 2 12486 13632 13470 9766 8882 6319 
12142000 1963 1 9410 12388 12166 12823 12675 9687 
12142000 1963 2 13596 13194 12336 7923 4045 4856 
12142000 1964 1 9707 12142 13523 12822 11720 12727 
12142000 1964 2 13568 11082 8328 12626 13013 12653 
12142000 1965 1 11060 13470 12216 10024 11978 9984 
12142000 1965 2 13077 13416 13247 7118 4755 7795 
12142000 1966 1 10488 13395 12907 13540 8715 13363 
12142000 1966 2 12839 11756 13383 12854 3876 3831 
12142000 1967 1 12653 13339 8894 8744 13458 12116 
12142000 1967 2 8965 12175 11978 7827 4031 3974 
12142000 1968 1 12068 13533 8937 10982 10067 12897 
12142000 1968 2 13437 12708 12519 7086 7634 13257 
12142000 1969 1 13442 12265 13355 12298 6442 12685 
12142000 1969 2 13175 8847 12035 7988 3487 12611 
12142000 1970 1 12738 11588 13639 12453 13534 12204 
12142000 1970 2 13596 13548 13559 5863 3487 10796 
12142000 1971 1 11016 13411 13448 9767 11254 12468 
12142000 1971 2 13066 8744 10667 12421 5711 6668 
12142000 1972 1 11456 11838 13556 12962 8565 8250 
12142000 1972 2 12708 8452 8909 12289 5832 11236 
12142000 1973 1 5528 12248 9280 13444 7022 8715 
12142000 1973 2 10532 13596 13586 5255 4232 4721 
12142000 1974 1 12929 13453 11668 8615 13162 12806 
12142000 1974 2 13216 10639 8028 12355 8381 3429 
12142000 1975 1 4605 13582 12002 10038 13013 12897 
12142000 1975 2 8826 10968 11711 13481 9549 5285 
12142000 1976 1 13610 9423 7641 8937 10261 7827 
12142000 1976 2 13448 11863 13011 13565 9865 5103 
12142000 1977 1 4981 12072 13501 13660 9905 10044 
12142000 1977 2 13339 13562 13013 4620 4586 8354 

Fig. 9.3. Sample output (ZMTS file) from the ANEQTS program. 

NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 
ADULT EQUIVALENT VALUE FOR RAINBOW TROUT 
A 12142000 1962 11184.1 6318.8 13595.6 
A 12142000 1963 10526.7 4045.0 13567.6 
A 12142000 1964 11818.5 8328.1 13469.6 
A 12142000 1965 10831.5 4754.8 13539.6 
A 12142000 1966 10339.2 3830.7 13458.4 
A 12142000 1967 10198.5 3974.0 13532.8 
A 12142000 1968 11099.8 6442.2 13441. 6 
A 12142000 1969 11594.7 3486.7 13638.8 
A 12142000 1970 10544.7 3486.7 13559.2 
A 12142000 1971 10281.8 5710.8 13556.4 
A 12142000 1972 9898.3 5528.4 13595.6 
A 12142000 1973 10326.0 4232.0 13585.8 
A 12142000 1974 9835.0 3429.3 13581.6 
A 12142000 1975 10256.1 5285.2 13609.6 
A 12142000 1976 11061.1 4981.2 13660.0 

Fig. 9.4. Sample output (ZANTS file) from the ANEQTS program. The ZANTS file contains the composite, minimum, and maxi
mum equivalent adult habitat values for each year, in that order. 
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ANNTS Program 

Introduction 

The ANNTS program creates an annual time series file 
from a set of monthly time series data. It also produces an 
output file containing tables and plots of the composite, 
minimum, and maximum yearly time series values and a 
table showing duration data for the composite indices. 

The monthly habitat time series files generated by the 
HABTS and HABTD programs are commonly used as 
input to ANNTS. The program calculations are listed in 
the following paragraphs. 

Maximum and Minimum Monthly Indices. Considering 
only those months designated by the user for the annual 
series, the monthly values provided on the input file are 
searched for by the ANNTS program. The maximum and 
minimum values for each year are flagged and written to 
ZOUT in a tabular and plotted format. In addition, these 
values are written to an annual time series file (ZANTS). 

Composite Index. Again, considering only those months 
designated by the user for the annual series, each of the 
available monthly values provided in the input monthly 
time series (ZMTS) file is multiplied by the number of 
days in the month. These products are summed, and the 
sum is divided by the total number of days in the year, or 
user-designated portion of the year, resulting in a compos
ite index for each year of data. The composite indices are 
written to ZOUT in a tabular and plotted fonnat. In addi
tion, they are written to the ZANTS file. 

Duration for Composite Index. The composite indices 

calculated (in Composite Index section) are arranged in 
descending order. The percent exceedence is calculated 
for each value. A table is then written to ZOUT contain
ing the year, the composite index value, and the percent 
exceedence. 

Note that in the Maximum and Minimum Monthly In
dices and Composite Index section, the year is designated 
as that in which the majority of user-designated months 
reside. When the number ofmonths included in the annual 
calculation is split evenly between two years, the later year 
becomes the designated year. 

ANNTS PROGRAM 

Running ANNTS 

RANNTS, ZMTS, ZOUT, ZANTS 

ZMTS - Monthly time series file in USGS or 
NWDC format; can be a multirecord file 
(input). 

ZOUT - ANNTS results (output). 

ZANTS - Annual time series file (output). 

The title lines from the ftrst record in the monthly time 
series will be displayed to help the user verify that the 
correct file is being used. 

The calculated composite, minimum, and maximum an
nual time series values may be plotted using bar graphs. 
The composite (at this time) is the simple average for the 
relevant months. 

Enter the number of the ftrst month that appears in the 
monthly time series file. The program will then be able to 
label the months for output. 

rrF:~)'?Il7T~~tXf\LID MOin1r~f()iil--rl 
(<lllli. -1/<X:"r.-l0i··ETC;) .' 

The ANNTS program goes through all records it en
counters (usually life stages) in the monthly time series 
input file and asks which months are relevant for the record 
(life stage). Enter the months, separated by a space, 
comma, or carriage return. 

Figure 9.5 contains sample output from the ZOUT file 
from ANNTS; Fig. 9.6 is an annual time series (ZANTS) 
file from ANNTS. 
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DATE 90/06/06. SNOQUALMIE RIVER PROGRAM - ANNTS 
TIME 14.21.38. FRY RAINBOW TROUT PAGE 

COMPOSITE VALUE 
JUNE 

1971 14211. 27 
1974 14378.32 
1977 17336.25 
1980 17028.30 

FOR FRY RAINBOW TROUT 
THRU OCT 

1972 14561.75 1973 
1975 14737.67 1976 
1978 17334.05 1979 
1981 15907.09 

16685.02 
16016.41 
16752.84 

MINIMUM VALUE FOR FRY 
JUNE THRU OCT 

RAINBOW TROUT 

1971 
1974 
1977 
1980 

9006.00 
7804.00 

15855.00 
15625.00 

1972 
1975 
1978 
1981 

8325.00 
9786.00 

16031. 00 
11700.00 

1973 
1976 
1979 

14600.00 
12494.00 
15320.00 

MAXIMUM VALUE FOR FRY 
JUNE THRU OCT 

RAINBOW TROUT 

1971 
1974 
1977 
1980 

17841. 00 
18474.00 
17876.00 
18762.00 

1972 
1975 
1978 
1981 

18655.00 
17229.00 
18622.00 
19105.00 

1973 
1976 
1979 

17977 .00 
18238.00 
17188.00 

DATE 
TIME 

90/06/06. 
14.21.38. 

SNOQUALMIE RIVER 
FRY RAINBOW TROUT 

PROGRAM - ANNTS 
PAGE - 3 

COMPOSITE INDEX FOR FRY 
JUNE THRU OCT 

RAINBOW TROUT 

0 3000 6000 9000 12000 15000 18000 21000 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

0 3000 6000 9000 12000 15000 18000 21000 

MINIMUM INDEX FOR FRY 
JUNE THRU OCT 

RAINBOW TROUT 

0 3000 6000 9000 12000 15000 18000 21000 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

0 3000 6000 9000 12000 15000 18000 21000 

Fig. 9.5. Sample output (ZOUT file) from the ANNTS program. Only the output for Rainbow trout-Fry (first record in the mul
tirecord ZMTS me used as input) has been included. 
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DATE 90/06/06. SNOQUALMIE RIVER PROGRAM - ANNTS 
TIME 14.21.38. FRY RAINBOW TROUT PAGE 4 

MAXIMUM INDEX FOR FRY RAINBOW TROUT
 
JUNE THRU OCT
 

0 3000 6000 9000 12000 15000 18000 21000 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

0 3000 6000 9000 12000 15000 18000 21000 

DURATION DATA FOR COMPOSITE INDEX 

ORDERED DATA FOR 1971 THRU 1981 - FRY RAINBOW TROUT 

ORDER
 
NUMBER YEAR ELEMENT EXCEEDENCE
 

1 1977 17336.25 4.55
 
2 1978 17334.05 13.64
 
3 1980 17028.30 22.73
 
4 1979 16752.84 31. 82
 
5 1973 16685.02 40.91
 
6 1976 16016.41 50.00
 
7 1981 15907.09 59.09
 
8 1975 14737.67 68.18
 
9 1972 14561. 75 77.27
 

10 1974 14378.32 86.36
 
11 1971 14211.27 95.45
 

Fig. 9.5. Continued. 
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CLASSA1 
SNOQUALMIE RIVER 

FRY RAINBOW TROUT 
A 12142000 1971 14211.3 9006.0 17841.0 
A 12142000 1972 14561.7 8325.0 18655.0 
A 12142000 1973 16685.0 14600.0 17977.0 
A 12142000 1974 14378.3 7804.0 18474.0 
A 12142000 1975 14737.7 9786.0 17229.0 
A 12142000 1976 16016.4 12494.0 18238.0 
A 12142000 1977 17336.2 15855.0 17876.0 
A 12142000 1978 17334.1 16031.0 18622.0 
A 12142000 1979 16752.8 15320.0 17188.0 
A 12142000 1980 17028.3 15625.0 18762.0 
A 12142000 1981 15907.1 11700.0 19105.0 
nEaR 
CLASSA2 
SNOQUALMIE RIVER 

JWENILE RAINBOW TROUT 
A 12142000 1971 10502.0 8165.0 13246.0 
A 12142000 1972 9781.7 7892.0 13459.0 
A 12142000 1973 9421.4 6166.0 14240.0 
A 12142000 1974 9306.1 6025.0 13166.0 
A 12142000 1975 10600.1 7595.0 12469.0 
A 12142000 1976 10850.5 7163.0 13878.0 
A 12142000 1977 9571. 4 6922.0 12536.0 
A 12142000 1978 10327.8 7193.0 14229.0 
A 12142000 1979 9050.7 5824.0 14295.0 
A 12142000 1980 9793.3 6585.0 14608.0 
A 12142000 1981 9707.1 5650.0 13070.0 
nEaR 
CLASSA3 
SNOQUALMIE RIVER 

ADULT RAINBOW TROUT 
A 12142000 1971 8645.2 5691. 0 12098.0 
A 12142000 1972 7855.2 5479.0 11600.0 
A 12142000 1973 7133.3 4244.0 11776.0 
A 12142000 1974 7580.0 4108.0 12147.0 
A 12142000 1975 8561.0 5384.0 11463.0 
A 12142000 1976 8490.2 5067.0 11969.0 
A 12142000 1977 7094.0 4701. 0 9908.0 
A 12142000 1978 7690.3 4899.0 11148.0 
A 12142000 1979 6785.6 3988.0 11583.0 
A 12142000 1980 7271. 8 4472.0 11736.0 
A 12142000 1981 7495.5 3836.0 11392.0 
nEaR 

Fig. 9.6. Sample output (ZANTS file) from the ANNTS program. 
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EFFHAB Program 

Introduction 

The EFFHAB program calculates an effective adult 
habitat time series for four life stages of a given species 
by comparing habitat required with habitat available. 
The program first converts all available habitat data for 
spawning, fry, and juveniles, from the input file created 
by the EFFIN program, into adult equivalent habitat area 
using the equivalent adult habitat multipliers (habitat 
ratios) supplied in the input file. 

The EFFIN and EFFHAB programs make the following 
assumptions regarding the data: 

1.	 The year begins with the month the fish are hatched. 
This is very important. Be sure that the available 
habitat data have been calculated as such. 

2.	 In the first year of a fish's life, or portion of that year, 
the fish is in the fry stage. It lives the second year of 
its life as a juvenile. Beginning with the third year of 
its life it is considered to be an adult. 

3.	 Mortality is considered only from year to year in 
adults. Spawning, fry, and juvenile mortality should 
be taken into consideration in the equivalent adult 
habitat multipliers. 

4.	 All life stages are initially at carrying capacity; that 
is. for the first year, all the available habitat is utilized. 
Thus, the first few years of calculations will not be as 
accurate as later years. 

EFFHAB then begins calculating the effective adult 
habitat time series. To calculate the effective adult habi
tat for year I (with I ~ 3), first determine the adult 
survivors through year I - I by multiplying the effective 
adult habitat for year I - 1 by the adult survival factor. 
Second, detennine the recruits to adults at the beginning 
of year I by comparing the following four values: 

EFFHAB PROGRAM 

1.	 The effective adult habitat for year 1-3 (which deter
mines the number of adults available for spawning); 

2. The available habitat for spawners in year I - 3; 
3. The available habitat for fry in year I - 2; and 

4. The available habitat for juveniles in year I - 1. 

The smallest of the above four values comprises the re
cruits to adults at the end of year I - 1 (beginning of year 
I). The sum of the recruits to adults at the beginning ofyear 
I plus the adult survivors through year I - 1 (at the begin
ning of year I) becomes the required adult habitat for year 
1. The available adult habitat for year I is then compared 
with the required adult habitat for year I, and the lesser of 
the two values is the effective habitat for year I. 

Running EFFHAB 

REFFHAB, EFHABIN, ZANTS, ZOUT 

EFHABIN =	 EFFHAB input file created by the EF
FIN program (input). 

ZANTS =	 Annual time series file containing avail
able and effective adult habitats (output). 

ZOUT =	 List of data and a table of equivalent 
adult habitats, available equivalent adult 
habitat used, beginning of the year 
adults, and the effective habitat time se
ries (output). 

Figures 9.7 and 9.8 contain sample output from the 
EFFHAB program. 
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SAMPLE INPUT FILE TO THE EFFHAB PROGRAM CREATED BY THE EFFIN PROGRAM 
EFFECTIVE HABITAT FOR GUNNISON RIVER BROWN TROUT ONE YEAR JUVENILE 

AVAILABLE EFFECTIVE 
C GUNNISON 1980 12049.8 12049.8 
C GUNNISON 1981 20884.4 4435.6 
C GUNNISON 1982 23498.0 2506.1 

Fig. 9.7. Sample output (ZANTS file) from the EFFHAB program. 

SAMPLE INPUT FILE TO THE EFFHAB PROGRAM CREATED BY THE EFFIN PROGRAM 
EFFECTIVE HABITAT FOR GUNNISON RIVER BROWN TROUT . ONE YEAR JUVENILE 

ADULT EQUIVALENT HABITAT FACTORS
ADULT SPAWNING 10.000 
ADULT FRY 8.000 
ADULT JUVENILE 4.000 

SURVIVAL FACTOR 0.250 

ADULT SPAWNING FRY JUVENILE 
1980 12049.8 4066.0 245.0 355.8 
1981 20884.4 3144.0 345.0 349.3 
1982 23498.0 4190.0 509.0 400.2 

EQUIVALENT ADULT END OF YEAR EFFECTIVE 
yEAR ADULT SPAWNING FRY JUVENILE NEW ADULT SURVIVORS TOTAL HABITAT 
1980 12049.80 40660.00 1960.00 1423.20 1423.20 3012.45 4435.65 12049.80 
1981 20884.40 31440.00 2760.00 1397.20 1397 .20 1108.91 2506.11 4435.65 
1982 23498.00 41900.00 4072.00 1600.80 1600.80 626.53 2227.33 2506.11 

Fig. 9.8. Sample output (ZOUT file) from the EFFHAB program. 
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EFFHB2 Program 

Introduction 

The EFFHB2 program calculates an effective adult habi
tat time series for four life stages with up to two age classes 
for fry and up to three age classes for juveniles. EFFHB2 
calculates an effective adult habitat time series for a given 
species, assuming that the species' life cycle consists of 

•	 a fry life stage for all or part of the ftrst year, which 
may be divided into two age classes, both existing 
during the single year; 

•	 from one to three juvenile life stages each existing for 
one year or portion of a year; thus, the ftrst juvenile 
life stage begins at one year old, the second juvenile 
life stage (which is optional) begins at two years old, 
and the third juvenile life stage (also optional) begins 
at three years old; 

•	 an adult life stage that begins at either the second, 
third, or fourth birthday, depending on the number of 
juvenile life stages in existence; and 

•	 a spawning life stage that occurs for a portion of each 
adult year. 

The EFFlN2 program creates an input fIle for the 
EFFHB2 program. The EFFIN2 and EFFHB2 programs 
make the following assumptions regarding the data: 

1.	 The year begins with the month the ftsh are hatched. 
This is very important. Be sure that the available 
habitat data have been calculated as such. 

2.	 In the ftrst year of a ftsh's life, or portion of that year, 
the ftsh is in the fry stage. It lives the second year of 
its life as a juvenile. Beginning with the third, fourth, 
or ftfth year of its life, it is considered an adult. 

3. Mortality is considered separately from year to year 
only in adults. Spawning, fry, and juvenile mortality 
should be taken into consideration in the equivalent 
adult habitat multipliers. 

4.	 All life stages are initially at carrying capacity. That 
is, for the ftrst year, all the available habitat is utilized. 
Thus, the ftrst few years of calculations will not be as 
accurate as later years. 

An annual effective adult habitat time series is calculated 
by comparing habitat area available with habitat area 
required by each life stage or age class. Four or ftve annual 
available habitat time series must therefore be provided: 
one for adults; one for spawning; one for each fry age class; 
and one for juveniles. The EFFHB2 program is designed 
such that the juvenile life stages are competitive-that is, 
the single juvenile available habitat time series is divided 
among the one to three juvenile life stages. Either the user 
designates the percentage of habitat to be allocated to each 

EFFHB2 PROGRAM 

juvenile life stage or the option is available to pennit the 
oldest juvenile life stage all that they require, inwhich case 
the middle juvenile life stage would take what they require 
from the remainder, and the rest would go to the youngest 
juvenile life stage. This option is also available when only 
two juvenile life stages exist. For the remainder of this 
document, this option will be called the l>ecking order 
option." 

The EFFHB2 program apportions the juvenile habitat 
when more than one juvenile life stage is being used. This 
is done by straight percentages if the user has so desig
nated. When the pecking order option has been selected, 
all the juvenile habitat is allocated to the oldest, with the 
others getting none for the present. The program then 
converts the four or ftve available habitat time series, read 
from the input fIle created by the EFFIN2 program, into 
equivalent adult habitat time series by using the equivalent 
adult habitat multipliers. 

The EFFHB2 program then begins calculating the effec
tive adult habitat time series. It should be noted that all life 
stages are assumed to be at carrying capacity in the begin
ning-that is, for the first year of calculations, it is as
sumed that all available habitat is used. The following 
paragraph gives a description of how this assumption is 
made for juveniles when the user designates the pecking 
order option described previously. 

A starting point is established for the juveniles when the 
pecking order option is chosen by calculating the juvenile 
habitat for each juvenile life stage that would have been 
required to use all the adult habitat available in the first 
year. These required quantities of habitat (one for each 
juvenile life stage) are summed, and the sum is compared 
with the available juvenile habitat for the first year. When 
the amount of available juvenile habitat is less than re
quired, the oldest life stage (or stages) is given priority and 
the youngest suffers the shortage. When the amount of 
available juvenile habitat is greater than required, the extra 
is allocated according to the percent of total each life stage 
requires. 

In calculating the effective adult habitat time series, the 
EFFHB2 programprogresses year by year, advancing each 
life stage to the next and comparing required equivalent 
adult habitat with available adult equivalent habitat. From 
year two onward, the calculations progress as follows: 

1.	 The amount of adult habitat required at the beginning 
of the year (beginning-of-year adults) is calculated by 
multiplying the effective adult habitat from the pre
vious year by the survival factor and adding to that 
product the amount of adult equivalent habitat used 
by the oldest juvenile life stage in the previous year. 
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2. The effective adult habitat (amoWlt ofhabitat used by 
adults in the present year) is designated as the smaller 
ofeither the available adult habitat for the present year 
or the beginning-of-year adults calculated in step 1. 

3. The required spawning habitat is set equal to the 
effective adult habitat for the present year calculated 
in step 2. It is then compared with the available 
equivalent adult spawning habitat for the present year 
and the lesser of the two values becomes the used 
spawning equivalent adult habitat for the present 
year. Remember that the fISh spawn at the end of the 
year and are hatched in the next year-that is, the new 
year begins on the flSh's birthday for the purpose of 
the EFFHB2 program. 

4. The required fry habitat (for the	 YOWlger fry age 
class) is set equal to the used spawning equivalent 
adult habitat for the previous year, which is then 
compared with the available equivalent adult fry 
(yoWlger age class) habitat for the present year and 
the smaller of the two values becomes the used fry 
(younger age class) equivalent adult habitat for the 
present year. 

5.	 When a second fry age class is being considered, the 
required fry habitat (for the older fry age class) is set 
equal to the used fry equivalent adult habitat for the 
present year (calculated in step 4). (Remember that 
for the purpose of the EFFHB2 program, fry go 
through both age classes in the same year.) This 
number is then compared with the available equiva
lent adult fry (older age class) habitat for the present 
year and the lesser ofthe two values becomes the used 
fry (older age class) equivalent adult habitat for the 
present year. 

6.	 When the pecking order option is selected and three 
juvenile life stages are being used, skip step 6. The 
required habitat for the YOWlgest juvenile life stage, 
called juvenile 1, is set equal to the used fry (oldest 
age class) equivalent adult habitat for the previous 
year. It is thencompared with the available equivalent 
adult juvenile 1 habitat for the present year and the 
lesser of the two values becomes the used juvenile 1 
equivalent adult habitat for the present year. If a 
second juvenile life stage is being considered, the 
required habitat for this life stage, called juvenile 2, 
is set equal to the used juvenile 1 equivalent adult 
habitat for the previous year. It is then compared with 
the available equivalent adult juvenile 2 habitat for 
the present year, and the lesser of the two values 
becomes the used juvenile 2 equivalent adult habitat 
for the present year. If a third juvenile life stage is 
being considered, the required habitat for this life 
stage, called juvenile 3, is set equal to the used 
juvenile 2 equivalent adult habitat for the previous 
year. It is then comparedwith the available equivalent 

adult juvenile 3 habitat for the present year and the 
lesser of the two values becomes the used juvenile 3 
equivalent adult habitat for the present year. When 
two juvenile life stages are being used, if one shows 
a shortage of available habitat and the other does not 
use all that it has available, the extra is given to the 
one in need and the appropriate used equivalent adult 
habitat is recalculated. When three juvenile life 
stages are being used and one of them shows a short
age of available habitat, all the extra is given to the 
one in need and its used equivalent adult habitat is 
recalculated. When three juvenile life stages are be
ing used and two ofthem show a shortage ofavailable 
habitat, the extra from the third is divided between 
the two in proportion to the initial percentages the 
user allocated, and the two used equivalent adult 
habitat values are recalculated. If only one is still in 
need, any extra from the other is donated, and the one 
used equivalent adult habitat value is calculated a 
third time. 

7. This step is valid only when the pecking order option 
is selected using three juvenile life stages. The re
quired juvenile 3 (oldest) habitat is set equal to the 
used juvenile 2 (middle) habitat for the previous year. 
It is then compared with the available equivalent 
adult juvenile 3 habitat for the present year and the 
lesser of the two values becomes the used juvenile 3 
equivalent adult habitat for the present year. (Re
member that in this instance, the available juvenile 3 
habitat consists of all the available juvenile habitat.) 
When there is no extra available juvenile 3 habitat 
(used juvenile 3 = available juvenile 3), used juvenile 
2 and used juvenile 1 equivalent adult habitat for the 
present year are set equal to zero and step 7 is com
plete. When there is extra available juvenile 3 habitat 
(used juvenile 3 = required juvenile 3), the extra is 
converted to available equivalent adult juvenile 2 
habitat for the present year. The required juvenile 2 
habitat is set equal to the used juvenile 1 habitat for 
the previous year. It is then compared with the avail
able equivalent adult juvenile 2 habitat for the present 
year, and the lesser of the two values becomes the 
used juvenile 2 equivalent adult habitat for the pre
sent year. When there is no extra available juvenile 2 
habitat (used juvenile 2 = available juvenile 2), used 
juvenile 1equivalent adult habitat for the present year 
is set equal to zero and step 7 is complete. When there 
is extra available juvenile 2 habitat (used juvenile 2 
= required juvenile 2), the extra is converted to avail
able equivalent adult juvenile 1habitat for the present 
year. The required juvenile 1 habitat is set equal to 
the used fry (oldest age class) habitat for the previous 
year. It is then compared with the available equivalent 
adult juvenile 1 habitat for the present year, and the 
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lesser of the two values becomes the used juvenile 1 ZANTS - Annual time series me containing avail
equivalent adult habitat for the present year. able and effective adult habitats (output). 

ZOUT - List of data and a table of equivalent 
adult habitats, available equivalent adultRunning EFFHB2 
habitat used, beginning of the year 
adults, and the effective habitat time seREFFHB2, EFHBIN2, ZANTS, ZOUT 
ries (output). 

EFHBIN2 - EFFHB2 input file created by the EF Figures 9.9 and 9.10 contain sample output from the 
FIN2 program (input). EFFHB2 program. 

SAMPLE INPUT FILE TO THE EFFHB2 PROGRAM CREATED BY THE EFFIN2 PROGRAM 
EFFECTIVE HABITAT FOR GUNNISON RIVER BROWN TROUT - ONE-YEAR JUVENILE 

AVAILABLE EFFECTIVE 
C GUNNISON 1964 13049.0 13049.0 
C GUNNISON 1965 12719.0 12719.0 

Fig. 9.9. Sample output (ZANTS file) from the EFFHB2 program. 

SAMPLE INPUT FILE TO THE EFFHB2 PROGRAM CREATED BY THE EFFIN2 PROGRAM 
EFFECTIVE HABITAT FOR GUNNISON RIVER BROWN TROUT - ONE-YEAR JUVENILE 

ADULT EQUIVALENT HABITAT FACTORS
ADULT SPAWNING 10.000 
ADULT SWIMUP 8.000 
ADULT FINGERLING 4.000 
ADULT JUVENILE 2.000 

SURVIVAL FACTOR 0.250 

HABITAT AVAILABLE TO EACH LIFESTAGE 

ADULT SPAWNING SWIMUP FINGERLING JUVENILE 
1964 13049.0 4063.0 32.3 528.0 12715.0 
1965 12719.0 2521.0 4.8 173.0 13551.0 

YEAR ADULT 
EQUIVALENT 

SPAWNING SW
ADULT HABITAT AVAILABLE 

IMUP FINGERLING JUVENILE 
BEGINNING 

YEAR ADU
OF 

LTS 
EFFECTIVE 

HABITAT 

1964 13049.00 40630.00 258.40 2112.00 25430.00 -99999.99 13049.00 

1965 12719.00 25210.00 38.40 692.00 27102.00 28692.25 12719.00 

EQUIVALENT ADULT HABITAT USED BEGINNING OF EFFECTIVE 
YEAR ADULT SPAWNING SWIMUP FINGERLING JUVENILE YEAR ADULTS HABITAT 

1964 13049.00 13049.00 258.40 2112.00 25430.00 -99999.99 13049.00 

1965 12719.00 12719.00 38.40 38.40 2112.00 28692.25 12719.00 

Note: In the last table, the adult habitat used and the effective habitat are the same. They will always be the same 
since effective habitat is defmed as usable adult habitat. 

Fig. 9.10. Sample output (ZOUT file) from the EFFHB2 program. 
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EFFIN Program 

Introduction 

The EFFIN program creates an input file for the 
EFFHAB program that calculates an effective adult habitat 
time series for four life stages of a given species. Input to 
EFFIN is either entered directly from the keyboard or read 
from four annual habitat time series (ZANTS) files. The 
ZANTS files were created by the ANNTS program using 
a monthly time series file (ZMTS) generated by the 
HABID or HABTS programs as input. 

If ZANTS files are being used as input to the EFFIN 
program, the first input file should contain values for 
adults; the second, values for spawning, the third for fry, 
and the fourth for juvenile. All four input files must contain 
the same number of years of data and cannot be multi
record files. 

The EFFIN and EFFHAB programs make the following 
assumptions regarding the data: 

1.	 The year begins with the month the fish are hatched. 
This is very important. Be sure that the available 
habitat data have been calculated as such. 

2.	 In the first year ofa fish's life, or portion of that year, 
the fish is in the fry stage. It lives the second year of 
its life as a juvenile. Beginning with the third year of 
its life it is considered to be an adult. 

3.	 Mortality is considered only from year to year in 
adults. Spawning, fry, and juvenile mortality should 
be taken into consideration in the adult equivalent 
habitat multipliers. 

4. All life stages are initially at carrying capacity-that 
is, for the first year, all the available habitat is utilized. 
Thus, the first few years ofcalculations will not be as 
accurate as later years. 

Figure 9.11 contains a sample input file to the EFFHAB 
program created by EFFlN. 

SAMPLE INPUT FILE TO THE EFFHAB PROGRAM CREATED BY THE 
EFFECTIVE HABITAT FOR GUNNISON RIVER BROWN TROUT ONE 

.25 10.00 8.00 4.00 
ADULT SPAWNING 

Running EFFIN 

REFFIN, EFHABIN, ZANTSl, ZANTS2, ZANTSJ, 
ZANTS4 

EFHABIN = EFFHAB input file (output). 

ZANTSI = Annual habitat time series files for adults 
(input). 

ZANTS2 = Annual habitat time series files for 
spawning (input). 

ZANTSJ = Annual habitat time series files for fry 
(input). 

ZANTS4 =Annual habitat time series files for juve
niles (input). 

Input files must contain the same number of years of 
data and cannot be multirecord files. 

Remember, if annual time series files (ZANTS) files are 
being used as input, they must contain the same number of 
years and have been entered in the following order when 
EFFIN was run: adults, spawning, fry, juveniles. 

Enter a 2-line title for the output file using a maximum 
of 80 characters per line. 

ENTER THE ADOLTSOl\Ii!v1\L I'ACTOR; 

The adult survival factor must be between 0.0 and 1.0 
and remains constant throughout the program run. 

ENTER THE ADUifEQtilyJo,tENT HABITAT l¢ttfft#M !'9li 
Sl''''loiNlOO, ·FR'l;AN£.'ii:i\iEN:iJ..E,iNi1tAfb~i)t~'i·· 

EFFIN PROGRAM 
YEAR JUVENILE 

FRY JUVENILE 
E GUNNISON 1980 12049.8 4066.0 245.0 355.8 

E GUNNISON 1981 20884.4 3144.0 345.0 349.3 

E GUNNISON 1982 23498.0 4190.0 509.0 400.2 

Fig. 9.11. Sample input file to the EFFHAB program created by EFFIN. 
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Enter the multipliers separated by a comma, space, or 
carriage return. 'These multipliers remain constant through
out the program nm. 

If annual time series r.Ies were used as input, the fol
lowing prompts will appear in addition to those ex
plained above: 

The following prompts will be repeatedjiJur times-oo.ce 
for each input ZANTS me. The blankwill show the two title 
lines from the input me being considered. 

This prompt refers to the three columns of numbers on the 
annual time series me. The ftrst column is the composite 
annual habitat value (avemge of the maximum and mini
mum values for the relevant months). The second and third 
values are the minimum and maximum annual habitat val
ues, respectively. You must choooe the index appropriate for 
the species-life stage. 

fur example, a maximum value for spawning is used 
under the assumption that the spawn will occur anytime 
within a certain (tempemture-flow) window. In contrast, a 
minimum value may be more appropriate for fry, which are 
more vulnemble to catastrophic events. fur more resilient 
adults, an avemge may be the most appropriate. In any case, 
you must choooe a biologically reasonable response. 

EFFIN PROGRAM 

This prompt allows you to ensure that the annual index 
applies to the correct biological year (biological year is 
defmed as beginning with the month of the hatch or 
swimup). You are responsible for deftning how you wish to 
numerically refer to a biological year and making sure that 
annual index values are synchronized to each biological year 
for each interdependent life stage. (This is a challenge-an 
example follows.) 

Most monthly habitat time series analyses are performed 
in a water year fonnat-that is, month 1 is October, month 
2 is November, and so forth. October of water year 1960 is 
really in calendar year 1959. To further complicate matters, 
the ANNTS program may have changed the year designa
tion based on its algorithm of choosing the year from the 
greatest number of months considered in the annual index 
calculation. 

Hatch of a theoretical fall-spawning species is in March 
and April. We further assume that the fry life stage may be 
from March through November, juvenile from December 
through February, and adults are present all year. The bio
logical year, by defmition, will be from March to February. 
In this case, the fry habitat value from (calendar year [and 
water year]) 1960 matches the habitat value that should be 
used to chamcterize biological year 1960. However, the 
juvenile habitat value from (calendar year [and water year]) 
1960 really applies to biological year 1959. This is because 
the December through February habitat value following the 
hatch is in the next water year. (In addition, ANNTS would 
have put the habitat values into 1960 because the majority 
of months, January and February, occur in calendar year 
1960.) Thus, you would need to subtmct 1 year from the 
annual designation for juveniles. Adults, present year round 
in our example, will not need to be changed. Figure 9.12 
diagrams this concept. 

All this can be confusing. We recommend that the output 
from both ANNTS and EFFIN be scrutinized to make sure 
that the biological year is properly chamcterized and all 
life stages are synchronized before running the EFFHAB 

Water Year'....._-------.:..19.::.,.5.::.,.9:...------_._..--------:..;19:::.;6:::.;o"------_._.._-1....;;9....;;6_1--._ 

Calendar .......1~9~5::.::8~ ••_. 1.:.,:9::.::5::.::90-- •.....-----..:.. ..._...,:.1.::.9.::.6...
._ 1~96~O:::.... 1. 
Year 

Biological ......_---:1:...::9:.,::5:.,::8:....-_.-.._-------=-1.::.95.::.9::..-------........_---....:.1~96~O:::....--------i .._ 
Year 

ONDJFMAMJJASONDJFMAMJJASONDJF 

Fry 

Juvenile 

Adult 

Fig. 9.12. Detennination of the correct year number in the EFFIN and EFFIN2 programs. 
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program. You may need to delete mismatched biological 
years from certain life stages when you have fInished, 

Enter the year number for the fIrst year of data: example, using a text editor. Totally illogical results are assured if 
1980.care is not taken. 

The blank will contain the number of years of data 
written to the output fIle. The output fIle should now 
contain the data in a format that can be read by the 
EFFHAB program. 

If all data is being entered from the keyboard, the 
following prompts will appear in addition to those 
explained previously: 

[xxxx] is the fIrst year number entered in the prompt 
Enter fIrst year of data: 
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EFFIN2 Program 

Introduction 

The EFFIN2 program creates an input file for the 
EFFHB2 program that calculates an effective adult habitat 
time series for four life stages with up to two age classes 
for fry and up to three age classes for juveniles. EFFHB2 
assumes that the species' life cycle consists of 

1.	 a fry life stage for all or part of the first year, which 
may be divided into two age classes, both existing 
during the single year; 

2. from one to three juvenile life stages, each existing 
for one year or portion of a year; thus, the first 
juvenile life stage begins at one year old, the second 
juvenile life stage (optional) begins at two years old, 
and the third juvenile life stage (optional) begins at 
three years old; 

3.	 an adult life stage begins at either the second, third, 
or fourth birthday, depending on the number ofjuve
nile life stages in existence; and 

4.	 a spawning life stage that occurs for a portion of each 
adult year. 

Input to EFFIN2 is either entered directly from the 
keyboard or read from four or five annual habitat time 
series files (ZANTS). The ZANTS files are created by the 
ANNTS program using a monthly time series file (ZMTS) 
generated by the HABID or HABTS programs as input. 

If ZANTS files are being used as input to the EFFIN2 
program, the first input file should contain values for 
adults, the second, values for spawning, and the third, 
values for fry. If five ZANTS files are used as input, the 
fourth file should contain values for the second fry age 
class and the fIfth should contain juvenile values. If only 
four ZANTS files are used as input, then the fourth file 
should contain values for juveniles. All four or five 
ZANTS files must contain the same number of years of 
data and cannot be multirecord files. 

The EFFIN2 and EFFHB2 programs make the follow 
assumptions regarding the data: 

1.	 The year begins with the month the fish are hatched. 
This is very important. Be sure that the available 
habitat data have been calculated as such. 

2. In the first year ofa fish's life, or portion of that year, 
the fish is in the fry stage. It lives the second year of 
its life as a juvenile. Beginning with the third, fourth, 
or fIfth year of its life, it is considered an adult. 

3. Mortality is considered separately from year to year 
only in adults. Spawning, fry, and juvenile mortality 
should be taken into consideration in the adult 
equivalent habitat multipliers. 

4. All life stages are initially at carrying capacity-that 
is, for the first year, all the available habitat is used. 
Thus, the first few years of calculations will not be as 
accurate as later years. 

Figure 9.13 contains a sample input file to the EFFHB2 
program created by EFFIN2. 

Running EFFIN2 

REFF1N2, EFHBIN2, ZANTSl, ZANTS2, ZANTSJ, 
ZANTS4, ZANTSS 

EFHBIN2 .. EFFHB2 input file (output). 

ZANTSI .. Annual habitat time series file for adults 
(input). 

ZANTS2 .. Annual habitat time series file for 
spawning (input). 

ZANTSJ .. Annual habitat time series file for fry 
(input). 

Ir5 input files are being used: 

ZANTS4 .. Annual habitat time series me for second 
fry age class (input). 

ZANTS5 .. Annual habitat time series me for juve
niles (input). 

SAMPLE INPUT FILE TO THE EFFHAB2 PROGRAM CREATED BY THE EFFIN2 PROGRAM 
EFFECTIVE HABITAT FOR GUNNISON RIVER BROWN TROUT - ONE-YEAR JUVENILE 
.25 10.00 8.00 4.00 2.00 0.00 0.00 

2 
SWIMUP 
FINGERLING 

1 
JUVENILE 
E GUNNISON 1964 13049.0 4063.0 32.3 528.0 12715.0 
E GUNNISON 1965 12719.0 2521.0 4.8 173.0 13551.0 

Fig. 9.13. Sample input file to the EFFHB2 program created by EFFIN2. 
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If4 input rdes are being used: Enter name ( 10 characters or less) for the older life stage. 

ZANTS4 - Annual habitat time series file for juve
niles (input). The responses to the following two prompts must add 

up to 100.0. 

Input files must contain the same number of years of 
data and cannot be multirecord files. 

Remember, if annual times series files (ZANTS) are 
being used as input, they must contain the same number of 
years and have been entered in the order described (in 
running EFFIN2 section) when running EFFIN2. 

ENTER TWO LINE TInii . 

Enter 2-line title for the output file using a maximum of 
80 characters per line. 

THE FRYLIrESTl\.GE MAY BEOrvIOED INTO 2 AGE CLASSES 

EXISTIlIG . III nlE..SW YeAA.El'>CH IIt)ST /lAVE .11'S OWN 

l'>W,ILABiEi6;aITAiTIME SERiES} HOW IWIY' FRY 1.GE CLASSES 
WILL BE us~h a&lt'z)?···· . . 

If 1is entered, the fry life stage will be named FRY. 
If 2 is entered, the following prompts will appear: 

Enter a name (10 characters or less) for the younger fry 
age class. 

EN1'ER,: THE NAME OF THE OLDER FRY AGE CLl\.SS (10 CJl.l\RS MAX) , 

Enter a name (10 characters or less) for the older fry age 
class. 

I'ROif:i 'l'(> ~ JUVElIILE LIFE STAGES MAY BE CONSIDERED,
 

El'>CHfXISn~ALL YEAR ( JUVElIILEl ; 1. YEAR OLDS.
 

JUVENILEll - a 'YEAR OWS', JUVENIL~ .- 3 YEAR OLD5).
 

ONLY i. JtlV'f:NILE AvAri.Am.E tlMlITA~ TIME SERIES CAN' BE
 

PROVIDED. AND TKAT'::iiABITAT WILL BE SPLIT AMONG THE
 

LII'ESTAOES AS TllE USER DESIGNl'>iEii. HOW ilAlIY J1JVQlILE
 

LIFE STAGES WILL B~USED O~. 2. OR 3)?
 

If 1 is entered, the single juvenile life stage will be named 
JUVENILE. 

If 2 is entered, the following prompts will appear: 

ENTER NAME OF THE Youoots't.rtlliENILEI.IFE STl'>GE no CHARS MAX )i 

Enter name (10 characters or less) for the youngest 
juvenile life stage. 

The blank will contain the name entered above. Enter 
the percentage, from 0.0 to 100.0. 

tlm!:R 'nil!: l'£l\ctNt ni6t i\U.OTTl!l) 'l'(> rift YOtJl!iGtl! J\MI;lUl.Il Uti! . 

STAGE- 1__J. 'l'(l~~WilAT IS LEfT QllER;ROM THE OWE:R. 

un: STAG!, ENTnO.O, 

The blank will contain the name entered here. Enter the 
percentage, from 0.0 to 100.0. Remember, the sum of the 
responses to these two prompts must equal 100.0. 

If 3 was entered for the number of juvenile life stages, 
the following prompts will appear: 

Enter a name (10 characters or less) for the youngest 
juvenile life stage. 

Enter a name (10 characters or less) for the middle life 
stage. 

ENTER NAME OF TH1!: OLDEST JUVENILE LIFE STAGE (10 CJl.l\RS w.x) , 

Enter a name (10 characters or less) for the oldest life 
stage. 
In addition to these prompts, the following prompts 
will also be asked if "3" was entered to indicate that 
there are three juvenile life stages. 

The responses to the following three prompts must add 
up to 100.0. 

TIlE AVAILABLE VUIIEIIl:LE HAIlITAT mST BE OtvlOEO NIOlIG 'tHE :\ 

JUVElIlLE J:.IFE ST1.GES·~ FOR THE SPECIAL CASE IN WHICH THE OLDEST 

TAl<:!: AU. 'tilt( lOttO~ . THEl'IlOOLE TAKE WIlAT THll'f NEED FROM WliAT 

IS LEPT. AND THE YOUNGE$'!' GET JoIHhT IS LEPT OVER FROM THE 2 

OLDER sTAGES, ENTER 10(LO FOR THE OLDEST LIFE STl\GE AND 

0;0 FOR THE llIOOLE 'AND YOUNGEST LIFE STAGES. ENrER TIlE 

PERCENr OF JUVEliJlr.E tlMlITAT TllAT SHOULD BE AU.OTTED TO THE 

OWEST'\]\NENILE"'LIFE stAGE" [-J. 

The blank will contain the name entered previously. 
Enter the percentage, from 0.0 to 100.0. 
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The blank will contain the name entered previously. 
Enter the percentage, from 0.0 to 100.0. 

The blank will contain the name entered previously. 
Enter the percentage, from 0.0 to 100.0. Remember, the 
sum of the responses to these three prompts must equal 
100.0. 

The adult survival factor must be between 0.0 and 1.0. 

If only one fry age class is being used. 

If two fry age classes are being used, 

Separate the two responses with a space, comma, or a 
carriage return. 

If one juvenile life stage is being used, 

If two juvenile life stages are being used. 

Separate the two responses with a space, comma, or a 
carriage return. 

If three juvenile life stages are being used. 

Separate the three responses with a space, comma, or a 
carriage return. 

Enter the station ill, using a maximum of 8 characters. 

If annual time series mes were used as input, the fol
lowing prompts will appear in addition to those ex
plained above: 

EFFIN2 PROGRAM 

The following prompts will be repeated for each input 
ZANTS file. The blank will show the 2 title lines from the 
input file being considered. 

This prompt refers to the three columns of numbers on 
the annual time series file. The fll'St column is the compos
ite annual habitat value (average of the maximum and 
minimum values for the relevant months). The second and 
third values are the minimum andmaximum annual habitat 
values, respectively. You must choose the index appropri
ate for the species-life stage. 

fur example, a maximum value is used for spawning, 
under the assumption that the spawn will occur at any time 
within a certain (temperature-flow) window. In contrast, 
a minimum value may be more appropriate for fry, which 
are more vulnerable to catastrophic events. fur more resil
ient adults, an average (composite) may be the most ap
propriate. In any case, you must choose a biologically 
reasonable response. 

This prompt allows you to ensure that the annual index 
applies to the correct biological year, where biological 
year is defmed as beginning with the month of the hatch 
or swimup. You are responsible for defming how you wish 
to numerically refer to a biological year and making sure 
that annual index values are synchronized to each biologi
cal year for each interdependent life stage. (This is a 
challenge-an example follows.) 

Most monthly habitat time series analyses are performed 
in a water year format-that is, month 1 is October, month 
2 is November, and so forth. October of water year 1960 
is really in calendar year 1959. To further complicate 
matters, the ANNTS program may have changed the year 
designation based on its algorithm of choosing the year 
from the greatest number of months considered in the 
annual index calculation. 

Hatch of a theoretical fall-spawning species is in March 
and April. We further assume that the fry life stage may be 
from March through November, juvenile from December 
through February, and adults are present all year. The 
biological year, by defmition, will be from March to 
February. In this case, the fry habitat value from (calendar 
year [and water year]) 1960 matches the habitat value that 
should be used to characterize biological year 1960. How
ever, the juvenile habitat value from (calendar year [and 
water year]) 1960 really applies to biological year 1959. 
This is because the December through February habitat 
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value following the hatch is in the next water year. (In 
addition, ANNTS would have put the habitat values into 
1960 because the majority of months, January and Febru
ary, occur in calendar year 1960.) Thus, you would need 
to subtract one year from the annual designation for juve
niles. Adults, present year round in our example, will not 
need to be changed. Figure 9.12 diagrams this concept. 

All this can be confusing. We recommend that the output 
from both ANNTS and EFFIN2 be scrutinized to ensure 
that the biological year is properly characterized and all 
life stages are synchronized before running the EFFHB2 
program. You may need to delete mismatched biological 
years from certain life stages when you have fInished, 
using a text editor. Totally illogical results are assured if 
care is not taken. 

The blank will be fIlled with the number ofyears of data 
written to the output me. The output me should now 

contain the data in a format that can be read by the 
EFFHB2 program. 

If all data is being entered from the keyboard, the 
following prompts will appear in addition to those 
explained above: 

Enter the year number for the fU'St year of data. 

[xxxx] is the fU'St year number entered in the prompt 
Enter fU'St year of data 
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LPTDAN Program 

Introduction 

The LPTDAN program reads one or two annual time 
series mes and writes an output me containing an annual 
duration table showing ordered annual data, a summary 
statistics table containing average, median, index-A (aver
age of the interval between 50 and 90% duration), index-B 
(average of the interval between 10 and 90% duration), 
index-C (a user-defmed index), 10%, 20%, 80%, and 90% 
exceedence, and an exceedence plot. 

When two annual time series mes are used as input, they 
do not have to contain the same number of years of data. 

Running LPTDAN 

RLPfDAN, ZOUT, ZANTS, ZANTS2 

ZOUT" LPTDAN results (output). 

ZANTS .. Annual time series me (input). 

ZANTS2 = Second annual time series file (input). 

Input mes do not have to contain the same number of 
years. Multirecord files may be used. 

If ZANTS files are from the ANNTS or ANEQTS 
program: 

1his prompt refers to the three columns of numbers on the 
annual time series me from the ANNTS or ANEQTS pro
grams. The ftrst column is the composite annual habitat 
value (average of the maximum and minimumvalues for the 
relevant months). The second and third values are the mini
mum and maximum annual habitat values, respectively. You 
must choose the index appropriate for the species-life stage. 

For example, a maximum value is used for spawning, 
under the assumption that the spawn will occur at any time 
within a certain (temperature-flow) window. In contrast, a 
minimum value may be more appropriate for fry, which are 
more vulnerable to catastrophic events. For more resilient 
adults, an average may be the most appropriate. In any case, 
you must choose a biologically reasonable response. 

If 0 is entered, the following prompt will appear for 
each record (usually life stages) in the data set. 

LPTDAN PROGRAM 

If 1 is entered, the following prompt will appear once and 
the same value (composite, minimum, or maximum) will be 
used for each record in the data set. 

If ZANTS rtIes are from the EFFHAB or EFFHB2 
programs: 

1his prompt refers to the two columns of numbers on the 
annual time series me from the EFFHAB and EFFHB2 
programs. The ftrst column is the available annual habitat 
value and the second is the effective annual habitat value. 
You must choose the value you wish to plot. 

If0 is entered, the following prompt will appear for each 
record (usually life stages) in the data set. 

If 1 is entered, the following prompt will appear once 
and the same value (available or effective) will be used 
for each record in the data set. 

The programwill display the flrst two lines ofthe ftrst data 
set for user identification. The label should identify the data 
set and will appear on the output tables. If two data sets were 
specified as input, the same prompt will appear for the 
second data set. 

Index-C may be useful if the exceedence values described 
by index-A and index-B are irrelevant to your application or 
do not cover the percentages of interest. For example, if the 
events in the 90-100% exceedence category are thought to 
be important population limiting events, then you may wish 
to defme index-C as covering the 90-100% exceedence 
category. 

If1 is entered to define an index-C: 

wrE~ .1l£E LOWER AND lJPPE!l:eoUNDAIUESI'OIlIIlPI!X-C: 

ENTER iTO WRITE DURATION TABLE(S) ,OOT!ttRwiSE. 
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These are tables showing ordered annual data. The Y-axis will represent the data values. Enter "I" for 
the X-axis on a log scale, or "0" for the X-axis on a 
linear scale. 

The following prompt will appear if the linear-linear 
These are annual exceedence plots. plotting option is chosen. For log-linear, the X-axis will 
If tables or plots are to be written: automatically begin at the minimum X data value. 

This title will appear below the X-axis on plots and 
above each duration table. This X-axis label will appear on the exceedence plot. 

The label should describe the type of input data, and 
possibly the units. 

Figure 9.14 contains sample output from the LPTDAN 
program. 

DATE - 90/06/06. PROGRAM - LPTDAN 
TIME - 15.28.42. PAGE 

FIRST DATA SET IS 

SNOQUALMIE RIVER 
FRY RAINBOW TROUT 

ANNUAL TIME SERIES COMPOSITE VALUES 

YEAR VALUE YEAR VALUE YEAR VALUE YEAR VALUE 

1971 
1975 
1979 

14211. 30 
14737.70 
16752.80 

1972 
1976 
1980 

14561. 70 
16016.40 
17028.30 

1973 
1977 
1981 

16685.00 
17336.20 
15907.10 

1974 
1978 

14378.30 
17334.10 

ANNUAL HABITAT TIME SERIES ANALYSIS - 1971-82 

ORDERED ANNUAL DATA - COMPOSITE VALUES 

PRE-PROJECT 
ORDER PLOTIING 

NUMBER YEAR ELEMENT POINT 

1 1977 17336.20 4.55 
2 1978 17334.10 13 .64 
3 1980 17028.30 22.73 
4 1979 16752.80 31.82 
5 1973 16685.00 40.91 
6 1976 16016.40 50.00 
7 1981 15907.10 59.09 
8 1975 14737.70 68.18 
9 1972 14561. 70 77.27 

10 1974 14378.30 86.36 
11 1971 14211.30 95.45 

Fig. 9.14. Sample output from the LP1DAN program. Only the output for rainbow trout-fry has been included in this sample output. 

1 
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DATE 90/06/06. SNOQUALMIE RIVER PROGRAM - LPTDAN 
TIME 15.28.42. FRY RAINBOW TROUT PAGE - 3 

SUMMARY STATISTICS FOR 1971 THRU 1981 COMPOSITE VALUES 

PRE-PROJECT 

AVERAGE - 15904.445 0.000 

MEDIAN • 16016.400 0.000 

INDEX-A· 15032.231 0.000 

INDEX-B· 15933.748	 0.000 

INDEX-C • 14947.046 0.000
 
10 PERCENT • 17334.939 0.000
 

20 PERCENT • 17120.041	 0.000 

80 PERCENT 14506.680 0.000 

90 PERCENT - 14311.500 0.000 

INDEX·C IS THE AVERAGE PERCENTAGE EXCEEDENCE 
BETWEEN: 50.00 AND 95.00 

DATE - 90/06/06. SNOQUALMIE RIVER PROGRAM - LPTDAN 
TIME - 15.28.42. FRY RAIN80W TROUT PAGE - 4 
100.00	 ===================================================================================================== 

/I /I 
/I A /I 
/I I 
/I /I 

90.000	 /1---- ----/I 
/I /I 
/I A /I 
/I /I 
/I /I 

80.000	 /1---- ----I 
/I A I 
I I 
/I I 
/I /I 

70.000	 /1---- ----/I 
/I A /I 
/I /I 
/I /I 
/I I 

60.000 /1---- A ----/I
 
/I I
 
/I /I


% EXCEEDED /I /I
 
/I /I


50.DOO	 /1---- A ----I 
/I I 
/I I 
/I I 
/I /I

40.000	 /1---- A ----/I 
/I I 
/I I 
/I /I
/I A /I

30.000	 1---- ----/I 
/I I 
/I /I
/I I 
/I A I 

20.000	 /1---- ----/I 
/I I 
/I I 
/I A I 
/I I 

10.000	 /1---- ----I 
/I I 
/I /I 
/I A I 
/I I 

O.OOOOOE-Ol ===========================================================================~---====================== 

1.0000E+04 HABITAT 1.0000E+05 

Fig. 9.14. Continued.	 ANNUAL HABITAT TIME SERIES ANALYSIS - 1971-82 
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Appendix A. Sample File Formats
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A multirecord iUe has the following format requirements: 

1. The record names must be 1- to 7-character names, constructed from the characters a-z, A-Z, and 0-9. Other 
characters may be legal for MS-DOS applications but will not be legal for CDC implementations.The record name 
will be the fIrst 7 characters on the fIrst line. 

2. The end-of-record marks may be either HEOR or #eor and must be the fIrst 4 characters on a line. This special 
end-of-record mark is required so that transfer of this data file using the CDC CONNECf software from 
microcomputers to CDC mainframes will work properly. Conversely, a standard CDC multirecord data file will 
contain these same characters if transferred from the mainframe to micro using CONNEcr CONNECf is a 
copyrighted program available for free distribution to CDC users. 

3. The data comprising the text data must be standard ASCn lines ~ 32,767 characters in length, terminated by a 
carriage return-line feed sequence. (To conform to CDC standards, however, we recommend that a line be no longer 
than 136 characters.) Any ASCn editor will create such a file. 

Daily Streamflow File in WATSTORE Format 

ZDQ = default filename
 
DQ.DAT = sample file on disk
 

H 12142000 4736541214244005353033SW17110010 64.00 1130.00 
N 12142000 N.F. SNOQUALMIE RIVER NR SNOQUALMIE FALLS, WA. 

12142000 0006000003 ENT 
3 12142000 19701001 138.00 129.00 120.00 116.00 431.00 324.00 230.00 205.00 
3 12142000 197010021370.00 766.00 456.00 496.00 362.00 288.00 248.00 218.00 
3 12142000 19701003 198.00 205.00 312.00 362.00 468.00 468.00 710.00 740.00 
3 12142000 19701004 444.00 330.00 273.00 245.00 222.00 209.00 196.00 
3 12142000 19701101 187.00 183.00 172.00 158.00 152.00 183.00 172.00 270.00 
3 12142000 19701102 448.00 297.00 365.001260.00 700.00 424.00 386.001020.00 
3 12142000 19701103 620.00 715.00 720.00 665.00 456.00 348.001310.003090.00 
3 12142000 197011041140.00 665.00 508.00 400.00 340.00 312.00 
3 12142000 19701201 282.00 260.00 240.00 225.00 592.002550.002330.00 975.00 
3 12142000 19701202 606.00 588.00 700.00 476.00 393.00 348.00 351.00 350.00 
3 12142000 19701203 310.00 266.00 250.00 230.00 210.00 200.00 190.00 177.00 
3 12142000 19701204 165.00 165.00 165.00 180.00 260.00 400.00 450.00 
3 12142000 19710101 260.00 220.00 196.00 178.00 169.00 158.00 172.00 500.00 
3 12142000 197101021270.00 960.00 600.00 382.00 315.00 273.00 394.00 814.00 
3 12142000 197101031030.001070.004050.001380.00 796.00 675.001310.001380.00 
3 12142000 197101041020.002380.001550.00 916.00 680.001580.002390.00 
3 12142000 197102011380.00 947.00 705.00 588.00 480.00 412.00 372.00 340.00 
3 12142000 19710202 358.001970.001740.001310.002270.001770.001930.001080.00 
3 12142000 19710203 740.00 640.00 530.00 460.00 440.00 420.00 405.00 580.00 
3 12142000 19710204 460.00 380.00 340.00 308.00 
3 12142000 19710301 282.00 280.00 270.00 250.00 235.00 220.00 320.00 300.00 
3 12142000 19710302 270.00 380.00 560.00 500.00 410.00 355.00 310.00 285.00 
3 12142000 19710303 265.00 240.00 234.00 227.00 215.00 225.00 450.00 760.00 
3 12142000 19710304 500.00 450.00 410.00 380.00 920.001100.00 690.00 
3 12142000 19710401 500.00 436.00 379.00 368.00 448.00 620.00 565.00 529.00 
3 12142000 19710402 610.00 601.00 480.00 400.00 372.00 412.00 448.00 382.00 
3 12142000 19710403 330.00 306.00 288.00 324.00 327.00 300.00 300.00 309.00 
3 12142000 19710404 306.00 534.00 725.00 645.00 560.00 524.00 
3 12142000 19710501 730.001230.001500.001310.00 968.00 778.001030.001300.00 
3 12142000 197105021010.00 947.001260.001670.001580.001030.00 740.00 880.00 
3 12142000 19710503 725.00 601.00 954.00 975.00 730.00 820.001000.001130.00 
3 12142000 197105041230.001200.001280.001280.001210.00 904.00 665.00 
3 12142000 19710601 601.00 625.00 665.00 685.00 635.00 750.001060.00 975.00 
3 12142000 19710602 745.00 808.00 947.00 820.00 910.001410.00 996.00 772.00 
3 12142000 19710603 675.00 772.001140.001030.001120.001420.001240.00 868.00 
3 12142000 197106041270.00 868.00 685.00 630.00 556.00 583.00 
3 12142000 19710701 610.00 542.00 588.00 625.00 601.00 710.00 592.00 552.00 
3 12142000 19710702 820.001110.00 910.00 750.00 745.00 838.00 947.00 922.00 
3 12142000 19710703 838.00 968.001020.00 940.00 838.00 725.00 650.00 583.00 
3 12142000 19710704 583.00 606.00 556.00 529.00 542.00 516.00 476.00 
3 12142000 19710801 428.00 340.00 297.00 276.00 270.00 260.00 250.00 245.00 
3 12142000 19710802 225.00 207.00 194.00 183.00 168.00 156.00 144.00 132.00 
3 12142000 19710803 123.00 116.00 113.00 113.00 116.00 170.00 148.00 120.00 
3 12142000 19710804 108.00 102.00 96.00 92.00 89.00 89.00 112.00 
3 12142000 19710901 152.00 677.00 488.00 258.00 238.00 372.00 230.00 185.00 
3 12142000 19710902 183.00 160.00 230.00 200.00 160.00 138.00 123.00 113.00 
3 12142000 19710903 105.00 98.00 94.00 89.00 86.00 82.00 80.00 87.00 
3 12142000 19710904 185.00 136.00 148.00 432.00 452.00 270.00 
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Monthly Streamflow File in NWDC Format 

ZMONQ - default filename 
NWDC.DAT - sample file on disk 

NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 
MEAN MONTHLY DISCHARGE - 1962 THRU 1977 
12142000 1962 1 523 479 715 865 363 243 
12142000 1962 2 709 510 568 318 281 197 
12142000 1963 1 300 721 748 421 686 314 
12142000 1963 2 523 456 394 247 125 149 
12142000 1964 1 315 751 549 668 380 412 
12142000 1964 2 533 846 1219 692 439 405 
12142000 1965 1 365 568 742 920 771 329 
12142000 1965 2 637 587 461 222 146 243 
12142000 1966 1 352 475 429 543 275 472 
12142000 1966 2 666 798 599 424 120 78 

Monthly Streamflow File in USGS Format 

ZMONQ = default filename 
USGS.DAT - sample file on disk 

NORTH FORK SNOQUALMIE RIVER NEAR SNOQUALMIE FALLS WASH 1214200000 
MEAN MONTHLY DISCHARGE 1962 THRU 1977 
3 121420001962 1 523.00 479.00 715.00 865.00 363.00 243.00 
3 121420001962 2 709.00 510.00 568.00 318.00 281.00 197.00 
3 121420001963 1 300.00 721.00 748.00 421.00 686.00 314.00 
3 121420001963 2 523.00 456.00 394.00 247.00 125.00 149.00 
3 121420001964 1 315.00 751.00 549.00 668.00 380.00 412.00 
3 121420001964 2 533.00 846.00 1219 692.00 439.00 405.00 
3 121420001965 1 365.00 568.00 742.00 920.00 771. 00 329.00 
3 121420001965 2 637.00 587.00 461.00 222.00 146.00 243.00 
3 121420001966 1 352.00 475.00 429.00 543.00 275.00 472.00 
3 121420001966 2 666.00 798.00 599.00 424.00 120.00 78.00 

Habitat Area-versus-Streamflow File 

ZHAQF = default filename 
HAQF.DAT = sample file on disk 

SNOQUALMIE RIVER 
NEAR SNOQUALMIE FALLS, WA 
RAINBOW TROUT 

DISCHARGE FRY JUVENILE ADULT 
10.00 20570.00 8220.00 5780.00 

100.00 15400.00 4770.00 3200.00 
150.00 18880.00 7230.00 4890.00 
200.00 19790.00 9360.00 6410.00 
250.00 19780.00 11470.00 8020.00 
300.00 19110.00 13140.00 9410.00 
350.00 18050.00 14110.00 10400.00 
400.00 16290.00 15850.00 12600.00 
500.00 14470.00 16360.00 13660.00 
600.00 11030.00 14610.00 13380.00 
800.00 9090.00 12310.00 11740.00 

1000.00 7410.00 9270.00 8880.00 
1500.00 6940.00 8490.00 7620.00 
2000.00 7210.00 8630.00 7810.00 
4000.00 6660.00 9480.00 8510.00 
6000.00 5740.00 9890.00 9670.00 ...............
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Monthly Habitat Time Series File 
(Multirecord file in NWDC fonnat) 

ZMTS  default filename 
MTS.DAT  sample file on disk 

CLASSA1 
SNOQUALMIE RIVER 

FRY RAINBOW TROUT 
12142000 1971 1 16894 14585 16598 12035 12444 16865 
12142000 1971 2 15501 8019 9006 10400 17841 17452 
12142000 1972 1 16294 12313 15399 15073 11639 9344 
12142000 1972 2 12353 8409 8325 12460 18655 15320 
12142000 1973 1 17872 16138 13202 16229 18966 19033 
12142000 1973 2 17418 14164 14600 17977 17492 17434 
!lEaR 
CLASSA2 
SNOQUALMIE RIVER 

JUVENILE RAINBOW TROUT 
12142000 1971 1 11761 12041 11761 10643 12995 12959 
12142000 1971 2 14707 10262 11720 13246 8165 8814 
12142000 1972 1 10550 14077 13141 13486 11449 10875 
12142000 1972 2 13863 10354 10751 13459 8464 8327 
12142000 1973 1 7892 11082 9920 12329 9651 11976 
12142000 1973 2 13516 14539 14240 7768 6166 8132 
!lEaR 
CLASSA3 
SNOQUALMIE RIVER 

ADULT RAINBOW TROUT 
12142000 1971 1 9010 9791 9071 9020 10944 10009 
12142000 1971 2 11900 9625 10945 12098 5691 6400 
12142000 1972 1 8094 12206 10433 10772 9810 9675 
12142000 1972 2 11920 9470 10102 11600 5823 6294 
12142000 1973 1 5479 8662 8123 9568 6827 8630 
12142000 1973 2 10340 12099 11776 5337 4244 5910 
!lEaR 
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Annual Habitat Time Series File
 

ZANTS - default ftlename
 
ANTS.OAT - sample ftle on disk
 

(Multirecord File)
 

CLASSA1 
SNOQUALMIE RIVER 

FRY RAINBOW TROUT 
A 12142000 1971 14211.3 9006.0 17841. 0 
A 12142000 1972 14561.7 8325.0 18655.0 
A 12142000 1973 16685.0 14600.0 17977.0 
A 12142000 1974 14378.3 7804.0 18474.0 
A 12142000 1975 14737.7 9786.0 17229.0 
A 12142000 1976 16016.4 12494.0 18238.0 
A 12142000 1977 17336.2 15855.0 17876.0 
A 12142000 1978 17334.1 16031.0 18622.0 
A 12142000 1979 16752.8 15320.0 17188.0 
A 12142000 1980 17028.3 15625.0 18762.0 
A 12142000 1981 15907.1 11700.0 19105.0 
#EOR 
CLASSA2 
SNOQUALMIE RIVER 

JUVENILE RAINBOW TROUT 
A 12142000 1971 10502.0 8165.0 13246.0 
A 12142000 1972 9781. 7 7892.0 13459.0 
A 12142000 1973 9421.4 6166.0 14240.0 
A 12142000 1974 9306.1 6025.0 13166.0 
A 12142000 1975 10600.1 7595.0 12469.0 
A 12142000 1976 10850.5 7163.0 13878.0 
A 12142000 1977 9571.4 6922.0 12536.0 
A 12142000 1978 10327.8 7193.0 14229.0 
A 12142000 1979 9050.7 5824.0 14295.0 
A 12142000 1980 9793.3 6585.0 14608.0 
A 12142000 1981 9707.1 5650.0 13070.0 
#EOR 
CLASSA3 
SNOQUALMIE RIVER 

ADULT RAINBOW TROUT 
A 12142000 1971 8645.2 5691. 0 12098.0 
A 12142000 1972 7855.2 5479.0 11600.0 
A 12142000 1973 7133.3 4244.0 11776.0 
A 12142000 1974 7580.0 4108.0 12147.0 
A 12142000 1975 8561. 0 5384.0 11463.0 
A 12142000 1976 8490.2 5067.0 11969.0 
A 12142000 1977 7094.0 4701.0 9908.0 
A 12142000 1978 7690.3 4899.0 11148.0 
A 12142000 1979 6785.6 3988.0 11583.0 
A 12142000 1980 7271.8 4472.0 11736.0 
A 12142000 1981 7495.5 3836.0 11392.0 
#EOR 
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ZHABIN File Used as Input to the HABNET Program 
(Created by the HABINN Program)
 

ZHABIN - default filename
 
HABIN.DAT - sample file on disk
 

POUDRE RIVER TOTAL NETWORK ANALYSIS 
TEMP FORMAT 1 
ENGLISH UNITS 
WY:KSQFT 
FIRST YEAR OF DATA 1954 
LAST YEAR OF DATA 1983 
MONTHS 111111111111 
1 SEG 1.5 8.0 
1 SEG 1.4 38.0 
1 SEG 1.1 6.3 
1 SEG 2.2 4.9 
1 SEG 3.3 5.1 
1 SEG 4.1 1.0 
1 SEG 4.2 6.3 
*******-** 

1 BROWN ADULT 
1 BROWN JUVENILE 
1 BROWN FRY 
1 BROWN SPAWNING 
1 RAINBOW ADULT 
1 RAINBOW JUVENILE 
1 RAINBOW FRY 
1 RAINBOW SPAWNING 
********** 

Sample ZHABIN file used as input to HABNET. 
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File Format for a ZHABIN File 
(HABNET Input File) 

Line 1: This title line will be written to the habitat time 
series ftle (ZMTS) and output ftle (ZOlTl) from HAB
NET. 

Line 2: Temperature suitability ftle format being used as 
input (ZTSI ftle): 
o- No temperature suitability index ftle, 
1 = Network temperature suitability index ftle,and 
2 = FISHCRY ftle with temperature criteria. 

Line 3: Units flow data and segment lengths are in 
METRIC UNITS or 
ENGLISH UNITS. 

Line 4: This line is for reference, and the information will 
appear in the HABNEf output. These values are not 
used in the HABNET calculations. 

Columns: 
1-3 

4-10 

11-80 

Time codes (with a trailing :) For example, 
AY: = agricultural year, 
CY: - calendar year, 
WY: = water year, and 

= blank. 
Measurement units codes 
(left-justifted)-KSQFf or KSQM 
Blank-may be used for comments. 

Line 5: The ftrst year of data to be processed from the 
gaging station flow data ftle (ZMTSM). 

Columns 
1-21 

22-25 

26-80 

does not care what is entered 
in these columns) 

14	 Year number for ftrst year of 
data to be processed from 
ZMTSMftle 
Blank-may be used for 
comments 

Line 6: The last year of gaging data to process from the 
ZMTSMftle. 

Columns 
1-21 

22-25 

26-80 

14 

Description 
LAST YEAR OF DATA 
(program does not care what is 
entered in these columns) 
Year number for last year of 
data to be processed from 
ZMTSMftle 
Blank-may be used for 
comments. 

Line 7: Twelve time period flags-these 12 flags refer to 
the months of gaging station data. If 1, that month will 
be processed; if 0, that month will be skipped. The 
months are in the order specifted by the units (calendar 
year or water year). 

Columns Fonnat Description 
1-20 MONTHS (program does not 

care what is entered in these 
columns) 

21-32 A12 Processing indicator: 
1 - process this month. 
o- do not process this month. 

33-80 Blank-may be used for 
comments. 

Lines 8-N: Gaging station/segment information: One line 
of information for each gaging station-segment. 

Columns Fonnat 
1 Al 

2 
3-10 8 Characters 

11-20 

21-27 FIO.2 
28-80 

Description 
Processing indicator: 

1 = process this segment 
o- do not process this segment 

Blank 
Segment ID 
Blank-may be used for 
comments. 
Segment length 
Blank-may be used for 
comments. 

End-ojgaging station/segment indicator: Enter a line of 
Description 10 asterisks (**********) in columns 1-10 to indicate 
FIRST YEAR OF DATA (program end of gaging station-segment infonnation. 

Speciesflife stage information: One line of information for 
each species-life stage. 

Columns 
1 

2 
3-12 

13-22 
23-80 

Fonnat Description 
Al Processing indicator: 

1 - process this species-life 
stage, 

o- do not process this 
species-life stage. 

Blank 
10 Characters Species name (left-justifted) 
10 Characters Life stage name (left-justifted) 

Blank-may be used for 
comments. 

End-ojspeciesflife stage indicator: Enter a line of 10 
asterisks (**********) in columns 1-10 to indicate end 
of species-life stage information. 
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Modified ZMTS File Used as Input to the HABNET Program 
(Modifications Done with an Editor) 

ZMTSM = default filename 
MTSM.DAT - sample file on disk 

Note: The ZTEMP me (temperature time series data in USGS or NWDC format) is in the same format as the 
ZMTSM me, except it contains temperature data instead of flow data. 

NETWORK GAGING STATION DATA CACHE LA POUDRE USGS FORMAT 
MEAN MONTHLY FLOWS (CFS) 
POUDRE RIVER SEGMENT 1 SITE 5 FLOWS (NOTE: SAME FLOW THRU 1) 
Q SEG 1. 5 1954 1 20.00 17.00 16.00 19.00 13.00 6.00 
Q SEG 1. 5 1954 2 38.00 492 534 228 75.00 101 
Q SEG 1. 5 1955 1 55.00 14.00 7.00 15.00 8.00 5.00 
Q SEG 1. 5 1955 2 9.00 451 882 401 248 65.00 
Q SEG 1. 5 1956 1 32.00 25.00 32.00 24.00 19.00 19.00 
Q SEG 1. 5 1956 2 34.00 1056 1367 342 168 95.00 
Q SEG 1. 5 1957 1 26.00 19.00 17.00 17.00 16.00 13.00 
Q SEG 1. 5 1957 2 21.00 227 1689 1545 445 323 
Q SEG 1. 5 1958 1 38.00 25.00 19.00 16.00 17.00 17.00 
Q SEG 1. 5 1958 2 26.00 733 1317 375 219 141 
Q SEG 1. 5 1959 1 56.00 18.00 15.00 14.00 13.00 14.00 
Q SEG 1. 5 1959 2 22.00 305 1479 528 283 176 
Q SEG 1. 5 1960 1 47.00 35.00 25.00 19.00 18.00 21.00 
Q SEG 1. 5 1960 2 91. 00 570 1483 552 228 161 
Q SEG 1. 5 1961 1 31.00 20.00 18.00 18.00 15.00 13.00 
Q SEG 1.5 1961 2 17.00 366 1181 443 298 238 
Q SEG 1. 5 1962 1 116 61. 00 57.00 36.00 30.00 26.00 
Q SEG 1. 5 1962 2 153 821 1125 731 319 188 
Q SEG 1. 5 1963 1 34.00 14.00 10.00 9.00 10.00 11.00 
Q SEG 1.5 1963 2 30.00 498 678 317 262 164 
POUDRE RIVER SEGMENT 1 SITE 4 FLOWS (NOTE: FLOWS SAME AS 1. 5) 

SEG 1. 4 DITTO FROM SEG 1.5 
POUDRE RIVER SEGMENT 1 SITE 1 FLOWS (NOTE: FLOWS FROM 2.2) 
Q SEG 1.1 1954 1 55.00 33.00 33.00 32.00 28.00 25.00 
Q SEG 1.1 1954 2 49.00 414 574 245 61.00 96.00 
Q SEG 1.1 1955 1 81.00 28.00 17.00 20.00 16.00 20.00 
Q SEG 1.1 1955 2 33.00 356 1016 455 252 73.00 
Q SEG 1.1 1956 1 50.00 39.00 40.00 28.00 25.00 31. 00 
Q SEG 1.1 1956 2 58.00 1174 1456 396 188 54.00 
Q SEG 1.1 1957 1 33.00 20.00 26.00 21.00 24.00 23.00 
Q SEG 1.1 1957 2 118 573 2272 1687 328 162 
Q SEG 1.1 1958 1 81.00 45.00 43.00 34.00 37.00 43.00 
Q SEG 1.1 1958 2 182 1497 1602 262 66.00 54.00 
Q SEG 1.1 1959 1 51.00 31.00 33.00 27.00 36.00 50.00 
Q SEG 1.1 1959 2 202 712 1730 400 175 68.00 
Q SEG 1.1 1960 1 73.00 63.00 19.00 17.00 14.00 49.00 
Q SEG 1.1 1960 2 93.00 810 1613 450 105 71.00 
Q SEG 1.1 1961 1 49.00 29.00 25.00 37.00 30.00 46.00 
Q SEG 1.1 1961 2 132 1142 1963 520 305 196 
Q SEG 1.1 1962 1 264 113 52.00 59.00 103 88.00 
Q SEG 1.1 1962 2 322 1121 1427 748 184 37.00 
Q SEG 1.1 1963 1 62.00 35.00 29.00 18.00 19.00 12.00 
Q SEG 1.1 1963 2 67.00 444 635 199 190 124 
POUDRE RIVER SEGMENT 2 SITE 2 FLOWS 

SEG 2.2 DITTO FROM SEG 1.1 

Sample ZMTSM me in NWDC fonnat. 
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File Format for a ZMTSM File 

Lines 1 and 2: Title lines (80 chamcters per line) 

Line 3: Gaging station-segment identifier 

Lines 4 through N: Option I-Flow data. There are 2 lines 
for each year of flows, fonnatted as follows: 

Columns Fonnat Description 

(USGS Fonnat) 
9-16 A8 Segment ID number 

17-20 14 Year 
24 II Data indicator: 

1 = first set (months 1-6), 
2 = second set (months 7-12). 

25-66 6F7.0 Flows 

Columns Fonnat Description 

(NWDC Fonnat) 
1-8 A8 Segment ID number 

13-16 14 Year 
17 Blank 
18 II Data indicator: 

1 = first set (months 1-6), 
2 = second set (months 7-12). 

20-67 6F8.0 Flows 

Lines4 through N: Option 2-Fornetworks in which flows 
do not change appreciablY through a river segment, but 
the habitat-versus-flow relations do change due to geo
morphic features, there is a "ditto" option. (This line 
comes after a line with the segment ID). If the first line 
of flow data is 

Columns Fonnat Description 
(USGS Fonnat) 

9-16 A8 Segment ill number 
17 Blank 

18-27 AlO DITTO FROM (upper case) 
28 Blank 

29-36 A8 Segment ID number (segment 
from which to be copied). 

Columns Fonnat Description 
(NWDC Fonnat) 

1-8 A8 Segment ill number 
9 Blank 

10-19 AIO DITTO FROM (upper case) 
20 Blank 

21-28 A8 Segment ill number (segment 
from which to be copied) 

the flow data will be copied from the segment ID entered. 
Note that DITTO can be applied to a previously DITTOed 
segment-t1lat is, suppose the file looks like this: 

SEGMENTl 
flow data 

SEGMENT2 
flow data 

SEGMENT3 
flow data 

SEGMENT4 DITTO FROM SEGMENT3 
SEGMENTS DITTO FROM SEGMENT4 

then both segments 4 and 5 would have the same flow data 
as segment 3. (Segment 5 could have said DITTO FROM 
SEGMENT3). In any case, DITTO may only refer to a 
segment previously encountered in the file. 

Lines 4 through N: Repeat for each new gaging station
segment. 
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Modified ZHAQF File Used as Input to the HABNET Program 
(Modified Using the HQFMON Program) 

ZHAQFM - default filename 
HAQFM.DAT = sample file on disk 

CACHE LA POUDRE RIVER FLOW VS. HABITAT (WUA SQ. FT PER FT.) FUNCTIONS 
SECOND MAIN TITLE LINE 
POUDRE RIVER SEGMENT 1 SITE 5 
SEG 1.5 
BROWN 111111111111 0.0 

DISCHARGE ADULT 
0.00 O. 

25.00 13000. 
50.00 16500. 

100.00 19400. 
200.00 19000. 
300.00 15000. 
500.00 10000. 
700.00 7900. 
900.00 6400.
 

1000.00 5800.
 
2000.00 4100.
 
3000.00 4000.
 
5000.00 4000. Arbitrarily extended
 

POUDRE RIVER SEGMENT 1 SITE 5
 
SEG 1.5
 
BROWN 111111111111 0.0
 

DISCHARGE JUVENILE 
0.00 O. 

25.00 15000. 
50.00 21000. 

100.00 28000. 
200.00 25700. 
300.00 20200. 
500.00 14200. 
700.00 10200. 
900.00 7400.
 

1000.00 7000.
 
2000.00 4100.
 
3000.00 3500.
 
5000.00 3500. Arbitrarily extended
 

*******.-. 

POUDRE RIVER SEGMENT 1 SITE 5
 
SEG 1.5
 
BROWN 000000011110 0.0
 

DISCHARGE FRY 
0.00 O. 

25.00 7200. 
50.00 11200. 

100.00 13900. 
200.00 13000. 
300.00 9500. 
500.00 5900. 
700.00 4700. 
900.00 3600.
 

1000.00 3100.
 
2000.00 2500.
 
3000.00 2400.
 
5000.00 2400. Arbitrarily extended
 

Sample ZHAQFM file. 
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File Format for a ZHAQFM File 

Lines 1 and 2: Title lines (maximum 80 characters per 
line). 

Line 3: Extra title line (optional). Other PHABSIM appli
cations may require that this title line be deleted. 

Line 4: Gaging station/segment identifier. This will have 
to match exactly with the segment numbers read from 
the gaging station data (ZMTSM) file and the HABNEr 
input file (ZHABIN). Again, other PHABSIM applica
tions may require that this line be deleted. 

Line 5: Species data line. 

Columns Format Description 
1-10 10 Characters Species name 

11-29 Blank 
30-41 A12 12 time period flags: 

1 if applicable, 
oif not. 
These values are necessary at 
all segments; the order depends 
on whether it is a water year 
or calendar year. 

42 Blank 
43-52 FlO.O Habitat threshold-that value 

(in square feet x 1,000, for 
example) under which a warn
ing error will be printed if the 
population's usable area falls 
below it for any month. 

53-80 Blank 

Line 6: Discharge and life stage data line. 

Columns Format Description 
1-6 Blank 
7-15 9 Characters DISCHARGE 

16-17 Blank 
18-27 10 Characters Life stage name 
28-80 Blank 

Lines 7 through N: Discharge and weighted usable area 
data (3)(. 2FI2.0) followed by line N + 1 which is 
**********, end of logical record. 

Repeat lines 3-N for each species-life stage in the file. 
The format repeats for each new segment. The time and 
threshold are required for each segment because they 
may differ throughout the network-that is, a life stage 
may have different time and threshold values at different 
geographic points. 

ZTEMP File Used as Input to the
 
HABNET Program
 

(Optional Input) This file may be in two
 
fonnats:
 

(1)	 USGS or NWDC format-modifications done with 
an editor. 

Note: The ZTEMP file (temperature time series data in 
USGS or NWDC format) is in the same format 
as the ZMTSM file except that it contains tem
perature data instead of flow data. 

(2)	 Free-formatted file containing parameters for a 
temperature-versus-flow relation. This file can be 
created with the QTEM program or with an editor. 
Type INFOTQ for on-line information on the for
mat of this file. 

ZTEMP = default filename 

TEMPl.DAT =	 sample temperature time 
series data in NWDC 
format on disk 



File Format for a Free-formatted ZTEMP
 
File
 

(Can be Created by the QTEM Program
 
or with an Editor)
 

Lines 1-3: Title lines for data
 

Line 4: The letters TQ (upper case) in colwnns 1 and 2.
 

Line 5: Segment ID number (maximum 8 characters).
 
These numbers will have to match exactly with the 
segment numbers read from the gaging station data 
(ZMTSM) file, the HABNEf input file (ZHABIN), and 
the habitat area-versus-flow relation file (ZHAQFM). 

Lines 6 through 17: Empirically derived parameters to 
calculate temperature as a function of flow for each of 
the 12 time steps per year at each geographic location. 
Enter one line for each time period containing the num
ber of the time period and the four empirically derived 
temperature versus flow parameters (a, b, c, d). 

The formulation is: 

Tj = aj + bj 10gQj + Cj Qdl 

where 

Tj = 
aj, bj, Cj, dj = 

log Qj 
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calculated temperature for time step i 
empirically derived coefficients for time 
step i 
natural log (base e) or discharge Q for time 
step i 

The B-coefficient term will only be valid down to flows 
of 1(cfs orcms). If flows are below 1, the whole term will 
drop out of the temperature calculation equation. In other 
words, we really have a set ofequations that looks like the 
following: 

IfQ ~ 1, 

T = a + b In(Q) + C Qd. 

IfQ < 1, 

T=a + cQd. 

Line 18: ********** (10 asterisks) to mark the end of a 
record. 

Lines 19-N: Repeat the segment and flow parameters line 
(lines 5-18) for each segment. 

Temperature (F) versus flow (cfs) file for Poudre River Network 
Water year organization 
Data from SSTEMP approximations (Temperature predictions in Degrees F) 
TQ 
SEG 1. 5 

1 40.660 1.470 0.000 0.000 
2 22.920 3.700 0.000 0.000 
3 22.300 3.510 0.000 0.000 
4 22.16 a 3.470 0.000 0.000 
5 22.690 3.630 0.000 0.000 
6 27.86 a 3.080 0.000 0.000 
7 37.620 1.850 0.000 0.000 
8 58.000 '0.610 0.000 0.000 
9 70.230 -2.000 0.000 0.000 

10 74.600 -2.490 0.000 0.000 
11 69.320 -1. 9 00 0.000 0.000 
12 55.080 -0.270 0.000 0.000 

SEG 3.3 

J 1 48.330 0.540 0.000 0.000 
2 30.500 2.740 0.000 0.000 
3 22.87 a 3.690 0.000 0.000 
4 22.720 3.640 0.000 0.000 
5 27.180 3.160 0.000 0.000 
6 35.220 2.150 0.000 0.000 
7 51.050 0.210 0.000 0.000 
8 64.850 -1. 400 0.000 0.000 
9 77. 07 a -2.750 0.000 0.000 

10 81.700 -3.240 0.000 0.000 
11 76.650 -2.710 0.000 0.000 
12 62.660 -1.150 0.000 0.000 

.** ••••••• 

Sample free-formatted ZTEMP file created with an editor. 
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ZTSI File Used as Input to the
 
HABNET Program
 

(Optional Input) This file may be in two
 
fonnats:
 

(1) FISHCRV fonnat--created with the GCURV pro
gram in PHABSIM, or 

(2)	 Free-formatted file, containing preference curve 
data for each life stage. This file is created with an 
editor. Type INFOTSI for on-line infonnation on the 
fonnat of this file. 

ZTSI = default filename 

TSI.DAT = sample free-fonnatted file with 
temperature suitability index criteria 
on disk 

Note that the free-formatted temperature data are 
not in standard PHABSIM FISHCRV data for
mat. It was decided that it would be better to have 
the chosen format for the following reasons: Few 
use the temperature data in a FISHCRV file; this 
format is easier to edit and visually comprehend; 
there are no restrictions such as including a zero 
and a 100 coordinate pair (however, it is still wise 
to do so); and other things, such as the adjustment 
factor, may be added. This file contains prefer
ence curve data for each life stage. The data file 
is organized with one life stage per record (re
cord, as used here, means life stage), with re
cords separated by at least 10 asterisks 
(**********). A sample free-formatted ZTSI 
file, which may be used as input to HABNET, 
follows. 

TEMPERATURE . SUITABILITY INDEX FILE FOR POUDRE RIVER. 
BROWN ADULT AVG O. a 

00.0 0.0 
32.0 0.0 
43.0 0.5 
54.0 1.0 
72.0 1.0 
75.0 0.0 
100. 0.0 

BROWN JUVENILE AVG 0.0 
00.0 0.0 
32.0 0.0 
43.0 1.0 
75.0 1.0 
79.0 0.0 
100. 0.0 

File Format for a Free-formatted ZTSI File 
(Created with an Editor) 

Line 1: Title line (up to 80 characters) 

Line 2: Species and life stage data: 

Columns Format Description 
1-10 10 Characters Species name (left-justified) 

11-20 10 Characters Life stage name (left-justified) 
21-25 Blank 
26-28 3 Characters MIN, AVG, or MAX (see follow

ing Note) 
29 Blank 

30-39 FlO.0 Temperature adjustment factor 

Lines 3 through N: Temperature and SI data. One line for' 
each temperature, in ascending order, with: 

Columns Format Description 
1-9 F9.0 Temperature 

10-11 Blank 
12-14 F3.0 Suitability index between 0.0 

and 1.0 

Line N + 1: Logical end of record (**********) 

Lines 2 through N + 1: Repeat for each new species-life 
stage. 

Note: The MIN, AVG, or MAX label is not required for 
the HABNET program. It is required for compatability 
with other network programs and it is required that you 
know what temperatures are supplied or calculated. The 
adjustment factor allows the addition of a constant value 
to the calculated or supplied temperature. For example, 
suppose you had reason to believe that a given life stage 
could locate a microthermal habitat area that was 2° 
cooler than the main channel temperature. Supplying a 
-2 in the temperature adjustment field would then sub
tract 2° from the supplied or calculated temperature. 

Note: A format of Fx.O means that you may either 
right-justify an integer or add a decimal. Supply
ing the decimal is highly recommended. 

DATA FROM RALEIGH 
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Miscellaneous Sample Data Files Included MQSANCK.DAT	 Monthly streamflow me contain
ing the gaged streamflow data for on the Sample Disk 
Sandy Creek near Adams, New 

AQBKWAT.DAT Annual streamflow ftle containing York, that was used as input to the 
annual streamflow data for the TRANMR and TRANMN pro
Black River at Watertown. New grams. 
York, that was used as input to the 
TRANTS program. 

SVR30.DAT Monthly time series file containing 
reservoir storage volume data that 

DQIN.DAT Free-formatted file containing was used as input to the RESYI 
daily streamflow values. This file program. 
can be used as input to the QIN 
program to create a daily stream
flow me (ZDQ). 

ZRESIN.DAT RESYID input file created by the 
RESIN program. 
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Appendix B. Descriptions of Default Filenames
 

REELNO: File of tape reel nwnbers from the daily values backfile-generated by the GETREL program. 

WATDUR: WATSTORE duration analysis me created by submitting the request me created by the DURfBL 
program to WATSTORE. 

WATREQ: WATSTORE request me generated by the DAILY, DURfBL, INVENl: MESS, and PEAK programs. 

WATMESS: WATSTORE message me. 

ZANTS: Annual time series me; may contain habitat, streamflow, temperature, water quality, sediment, and 
other data. 

ZDQ: Daily streamflow me in WATSTORE format. 

ZHAQF: Habitat weighted usable area-versus-streamflow (habitat-versus-flow). 

ZIN: Input me (various deftnitions). 

ZMONQ: Monthly streamflow me in USGS or NWDC format. 

ZMTS: Monthly time series me in USGS or NWDC format; may contain habitat, streamflow, temperature, 
water quality, sediment, and other data. 

ZOUT: PROGRAM results. 

ZREDUR: Reduced WATSTORE duration analysis me created by the SELDUR program. 
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Appendix C.	 Alphabetical Summary of TSLIB 
Batch-Procedure Files 

The following table is divided into five columns. The 
first two columns list the program name and the batch 
filename (procedure filename on the CDC) used to execute 
it. The third column lists the function classification for the 
program. The fourth column gives a brief description of 
the function of the program. and the last column lists the 
batch-procedure name and shows the proper order of the 
files. The names of these files are the default filenames. 
Users may substitute their own filenames for these ftles. 
Note that on the micro, commas are not necessary; they 
are treated as blanks. Therefore, using the CDC conven
tion of typing ", ," (two commas) to skip over a file will 
not work. Below the conunand line is a description ofeach 
file. 

Output ftles are identified by "(output);" input ftles are 
identified by "(input)."Most ofthe default ftlenames begin 
with "Z"to avoid writing over any currently existing files. 
On the microcomputer this could happen easily, since 

there is no local file space, as on the CDC. Users should 
develop a convention of not starting their ftlenames with 
"Z". A list of the default filenames and their definitions 
can be found in Appendix B. 

On the microcomputer there is a character graphics and 
a screen graphics version of each program that generates 
graphs (Le., LPTDUR and LPTDURG). One batch ftle is 
used to nul both versions; the user is prompted as to 
whether the graphs should go to the screen. If "yes" or "Y" 
is entered, the graphs will appear on the screen and a note 
stating that the graph was sent to the screen will be written 
to the output file in the position where the graph would 
have been had the character graphics version been nul. If 
"no" or "N" is entered, graphs are written to the output file 
in a 132-character-per-line format. 

To nul the screen graphics versions of the plotting pro
grams, the computer must have a color graphics adaptor 
(CGA) or compatible graphics card. 
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HATCB/ 
PROGRAM PROCEDURE 

NAME FILENAME 

INFODQ 

INFOMQ 

INFOTQ 

INFOTSI 

ANEQTS RANEQTS 

ANNTS RANNTS 

CEDUR RCEDUR 

CBGFMT RCBGFMT 

CBGMIN RCBGMIN 

FUNCTION 

Documentation 

Documentation 

Documentation 

Documentation 

Annual 
Equivalent 
Adult Habitat 
lime Series 
Generatioo 

Annual 
lime Series 
Generation 

Streamflow 
Data 
Listing 

Monthly 
lime Series 
Manipulation 

ZRESINFile 
Modification 

DESCRIPTION OF FUNCTION 

File format for free-formatted input 
file to QIN to create a daily stream-
flow file in WATSTORE format. 

File format for free-formatted input 
file to QIN to create a moothly 
streamflow file in USGS format. 

File format for free-formatted input 
file to HABNET to create a parame
ters file for a temperature vs. flow 
relatiooship. 

File format for free-formatted input 
file to HABNET to create a tempera
ture suitability criteria file. 

Computes moothly and annual 
equivalent adult habitat time series 
for one species with up to five life 
stages. 

Creates an annual time series file 
from a set of monthly time series 
data. It also produces an output file 
containing tables and plots of the 
composite, minimum, and maximum 
annual time series values and a table 
showing duration data for the com
posite indices. 

Analyzes a daily flow file and pro
duces six different reports including 
daily, monthly, and yearly data sum
maries; flow exceedence percent
ages by month or by a user-defmed 
time period; and percentage ex
ceedence flows for user-defined per
centages. 

Changes a USGS format file to a 
NWDC format file or vice versa. 

Changes the minimum flow values 
for the river at the dam, the pipe at 
the dam, and the river at the down
stream cootrol point. 

DESCRIPTION OF
 
INPUT/OUTPUT FILES
 

RANEQTS, ZHAQF, ZMONQ, ZOUT, 
ZMTS,ZANTS 
ZBAQF z	 habitat vs. flow file for one species 

with up to five life stages; cannot be 
multirecord file (input) 

ZMONQ z	 monthly streamflow file in USGS or 
NWDC format; cannot be multi-
record file (input) 

ZOUT z ANEQTS results, including tables and 
plots (output) 

ZMTS z monthly time series file containing 
equivalent adult habitat values (output) 

ZANTS z	 annual time series file cootaining com
posite, minimum, and maximum 
equivalent adult habitat values for 
each year (output) 

RANNTS, ZMTS, ZOUT, ZANTS 
ZMTS z monthly time series file in USGS or 

NWDC format; can be multirecord 
file. Usually output from HABTD or 
HABTS. (input) 

ZOUT z ANNTS results (output) 
ZANTS =annual time series file (output) 

RCEDUR, ZDQ, ZOUT 
ZDQ =daily streamflow file in WATSTORE for

mat (input). (This file must have been 
run through the DQFY program to re
move incomplete years and extra title 
lines) 

ZOUT =data summaries, exceedence percent
ages, and percentage exceedence flows 
(output) 

RCBGFMT, ZMTS, ZMTSN 
ZMTS =monthly time series file in USGS or 

NWDC format, can be multirecord file 
(input) 

ZMTSN z	 new moothly time series file in 
NWDC or USGS format, wi1l be 
multirecord if ZMTS is (output) 

RCBGMIN, ZRESIN, ZRESINN 
ZRESIN =RESYLD input file (input) 
ZRESINN =new RESYLD input file with 

modified minimum flow values 
(output) 
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BATCB/ 
PROGRAM PROCEDURE DESCRIPflON OF 

NAME FILENAME FUNCTION DESCRIPflON OF FUNCTION INPUTjOUTPUT FILES 

COMMTS RCOMMTS Monthly Sums two USGS formatted ftles 
Time Series month-by-month with given weights. 
Manipulation 

COMHQF RCOMHQF ZHAQF File Sums or combines habitat area data 
Manipulation from two habitat area vs. stream

flow ftles. Weighting factors are 
supplied by the user when ftles are 
combined. The weight for the first 
me must be less than or equal to MI M. 
The weight for the second ftle is as
sumed to be MI Mminus the fll'Sl ftle 
weight. Any number of ZHAQF 
mes may be combined by adjusting 
the weighting factors and running 
COMHQF on two ZHAQF mes at a 
time. 

CRHAQF RCRHAQF ZHAQF File Creates a habitat area versus stream
Entry flow ftle in the same format as cre

ated by the habitat simulation pro
grams in PHABSIM. The program 
prompts for flows and weighted 
usable areas (WUA). An unlimited 
number of species, each with from 
1-5 life stages, can be included. 

DAILY RDAILY Streamflow Generates a ~ean Daily Stream
Data flow Values" request ftle to retrieve 
Acquisition data from the WATSTORE database. 

DQDUR RDQDUR Daily Habitat Processes a WATSTORE duration 
Probability analysis me with the following 
Exceedence options: 
Generation o=class distribution statistics 

I =habitat exceedence values 
and graphs, and class distri
bution statistics 

2 =duration percentages 
3· all three. 

RCOMMTS, ZMTSl, ZMTS2, ZMTSN 
ZMTSI = monthly time series ftle in USGS for

mal, can be multirecord (input) 
ZMTS2 - monthly time series file in USGS for

mal, can be multirecord (input) 
ZMTSN - combined monthly time series ftle in 

USGS format (output) 

RCOMHQF, ZHAQFN, ZHAQF, ZHAQF2, 
ZOUT 
ZHAQFN - summed or combined habitat area 

vs. streamflow me (output) 
ZHAQF - habitat area vs. streamflow me (input) 
ZHAQF2 - habitat area vs. streamflow me 

(input) 
ZOUT - summed or combined habitat area in 

tables for each individual life stage 
(output) 

RCRHAQF, ZHAQF
 
ZHAQF - habitat vs. flow me (output)
 

RDAILY, REELNO, WATREQ
 
REELNO - me of tape reel numbers from the 

Daily Values backfile (input). This 
me was created by the GETREL 
program. 

WATREQ - WATSTORE request me to obtain 
Mean Daily Streamflow Values 
(output) 

RDQDUR,WATDUR,ZOUT,ZHAQ~ 

ZCLASS, ZEXPLT, ZMONTH, ZVAR, 
ZREDUR 
WATDUR = WATSTORE duration analysis me. 

Can be directly from WATSTORE, 
or the reduced me created by the 
SELDUR program (input) 

ZOUT = me containing list of headings from the 
duration analysis me (output) 

ZHAQF =habitat vs. streamflow me. Only 
needed if Options 1 or 3 are selected 
(input). If not needed, enter z:zz for 
this me. 

ZCLASS - class distribution statistics. created 
by Options 0, I. and 3. (output) 

ZEXPLT =me containing exceedence plots. 
created by Options I and 3. (output) 

ZMONTH = me containing monthly exceed
ence statistics. created by Options 
I and 3. (output) 

ZVAR = me of percentage exceeded flows and 
variation ratios. created by Options 2 
and 3. (output) 

ZREDUR • reduced WATSTORE duration anal
ysis me. Created ifWATDUR was 
directly from WATSTORE (output) 
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PROGRAM 
NAME 

BATCB/ 
PROCEDURE 
FUENAME FUNCTION DESCRIPI10N OF FUNCTION 

DESCRIPI10N OF 
INPUT/OUTPUT FUES 

DQFY RDQFY Streamflow Removes incomplete years from a 
Data daily streamflow file in WAT
Manipulation STORE format for use with the CE

DUR, DQTOMQ and HABTD pro
grams. DQFY also removes excess 
title lines (files from Hydrodata con
tain extra title lines). 

DQTOMQ RDQTOMQ Streamflow ~adailystreamflowfikin 

Data WATSTORE format and writes a 
Manipulation monthly streamflow file in NWDC 

format. 

DURTBL RDURTBL Streamflow Generates a "Daily Streamflow 
Data Values Duration Table" request 
Acquisition file to retrieve data from the 

WATSTORE database. The retrieved 
data can be used as input to the 
DQDUR program. 

EFFHAB REFFHAB Annual Calculates an effective adult habitat 
Effective time series for four life stages of a 
Adult Habitat given species. 
Time Series 
Generation 

EFFHB2 REFFHB2 Annual Calculates an effective adult habitat 
Effective time series for four life stages with 
Adult Habitat up to two age classes for fry and up 
Time Series to three age classes for juvenile. 
Generatioo 

EFFIN REFFIN Annual Creates an input file for the 
Effective EFFHAB program from user input 
Adult Habitat or from four annual habitat time 
Time Series series files. 
Generation 

RDQFY, ZDQ, ZDQN 
ZDQ - daily streamflow me in WATSTORE 

format (input) 
ZDQN - new daily streamflow file in 

WATSTORE format with complete 
years and two title lines (output) 

RDQTOMQ, ZDQ, ZMONQ 
ZDQ - daily streamflow me in WATSTORE 

format (input). This file must have been 
run through DQFY to remove incom
plete years and excess title lines. 

ZMONQ • monthly streamflow file in NWDC 
format (output) 

RDURTBL, REELNO, WATREQ 
REELNO ~	 file of tape reel numbers from the 

Daily Values bacldlle (input). This 
file was created by the GETREL 
program. 

WATREQ • WATSTORE request file to obtain 
Daily Streamflow Values Duration 
Table (output) 

REFFHAB, EmABIN, ZANTS,zOUT 
EmABIN ~ EFFHAB input file created by the 

EFFIN program (input) 
ZANTS = annual time series file containing 

available and effective adult habitats 
(output) 

ZOUT • list of data and a table of equivalent 
adult habitats, available equivalent 
adult habitat used, beginning of the 
year adults, and the effective habitat 
time series (output) 

REFFHB2, EmBIN2, ZANTS, ZOUT 
EmBIN2 = EFFHB2 input file created by the 

EFFIN2 program (input) 
ZANTS = annual time series file containing 

available and effective adult habitats 
(output) 

ZOUT = list of data and a table of equivalent 
adult habitats, available equivalent 
adult habitat used, beginning of the 
year adults, and the effective habitat 
time series (output) 

REFFIN, EmABIN, ZANTSl, ZANTS2, 
ZANTSJ, ZANTS4 
EmABIN = EFFHAB input me (output) 
ZANTSI = annual habitat time series me for 

adults (input) 
ZANTS2 - annual habitat time series file for 

spawning (input) 
ZANTSJ • annual habitat time series file for fry 

(input) 
ZANTS4 • annual habitat time series me for 

juveniles (input) 
NOTE: Input Dies must contain the same 
number or years or data and cannot be mul
tlrecord Dies. 
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BATCII/ 
PROGRAM PROCEDURE D~~ONOF 

NAME FILENAME FUNCTION D~~ONOFFUNCTION INPUT/OUTPUT FILES 

EFFIN2 REFFIN2	 Annual Creates an input file for the EFFHB2 
Effective program from user input or from 
Adult Habitat four or five annual habitat time 
lime Series series files. 
Generation 

GETl RGETl	 Time Series Extracts records from a multirecord 
Manipulation file. 

GETREL RGETREL	 Streamflow Processes the WATSTORE message 
Data file (obtained by submitting the file 
Acquisition created by the MESS program) and 

generates a file of tape reel numbers 
from the Daily Values backfile. This 
file is used by the DAILY, DURfBL, 
and INVENT programs when gener
ating a request job from 
WATSTORE. 

HABINN RHABINN	 HABNET Builds a HABNET options file. 
Options 
File Creation 

HABNET RHABNET	 Network-Wide Generates a network-wide monthly 
Monthly habitat time series. Habitat values 
Habitat may be temperature conditioned at 
lime Series the option of the user. 
Generation 

REFFIN2, EFHBIN2, ZANTSl, ZANTS2, 
ZANTS3, ZANTS4, ZANTSS 
EFHBIN2 =EFFHB2 input file (output) 
ZANTSl =annual habitat time series file for 

adults (input) 
ZANTS2 = annual habitat time series file for 

spawning (input) 
ZANTS3 • annual habitat time series file for fry 

(input) 
Ifjive inputjiles are being used: 
ZANTS4 • annual habitat time series file for 

second fry age class (input) 
ZANTSS =annual habitat time series file for 

juveniles (input) 
If/our inputjiles are being used: 
ZANTS4 =annual habitat time series file for 

juveniles (input) 
NOTE: Input files must contain the same 
number or years or data and cannot be mul
t1record files. 

RGETl, ZIN, ZOUT
 
ZIN =multirecord file (input)
 
ZOUT =file with selected records (output)
 

RGETREL, WATMESS, REELNO
 
WATMESS· WATSTORE message file (input)
 
REELNO = file of tape reel numbers from the 

Daily Values hackfile (output) 

RHABINN, ZHABIN
 
ZHABIN =HABNET options file (output)
 

RHABNET, ZHABIN, ZMTS, ZMTSM,
 
ZHAQFM, ZTEMP, ZTSI, ZOUT
 
ZHABIN =HABNET input file created by the 

HABINN program (input) 
ZMTS =habitat time series data (output). Will 

be in the same format as ZMTSM. 
ZMTSM =modified monthly flow time series in 

USGS or NWDC format (input). Can 
be a multirecord file. 

ZHAQFM =modified habitat area vs. stream
flow file with month indicators and 
minimum habitat values (input). 
This file can be created by the 
HQFMON program. 

ZTEMP =temperature time series data in USGS 
or NWDC format or a free-formaned 
file with parameters for a temperature 
vs. flow relation (optional input). 
The free-formaned file can be created 
with the QTEM program or type 
INFOTQ for information on the for
mat of the free-formatted file. 

ZTSI =network temperature Suitability criteria 
file or FISHCRV file with temperature 
suitability criteria (optional input). Type 
INFOTSI for information on the format 
of the network temperature suitability 
criteria file. 

ZOUT =HABNET results (output) 
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BATeB/ 
PROGRAM PROCEDURE 

NAME FILENAME FUNCTION 

MTSLST RMTSLST Displaying 
Monthly Tune 
Series Data 

MULHQF RMULHQF	 ZHAQFFile 
Manipulation 

MULMTS RMULMTS	 Monthly 
lime Series 
Manipulation 

NRMHQF RNRMHQF	 ZHAQFFile 
Manipulation 

PAGEBR RPAGEBR	 Streamflow 
Data 
Manipulation 

PEAK RPEAK	 Streamflow 
Data 
Acquisition 

QABSDY RQABSDY	 Water 
Resource 
Systems 
Analysis 

QABSMN RQABSMN	 Water 
Resource 
System 
Analysis 

DESCRIPI10N OF FUNCTION 

Produces a formatted table of 
monthly time series values and Iheir 
averages. 1bese tables are useful for 
exporting to Lotus 1-2-3 or 0Iher 
application programs. 

Weights individual life stages, or 
multiplies/divides habitat values in a 
habitat versus streamflow file by a 
ronstant. 

Multiplies all !he data in a monthly 
time series file in USGS or NWDC 
format by a constant. The output file 
is in !he same format as !he input file. 

Normalizes habitat values in a habi
tat versus streamflow file wilh re
spect to a given discharge and Ihe 
corresponding area. If Ihe given dis
charge is not on Ihe file, it will be 
added and Ihe habitat values will be 
calculated by interpolation for Ihe 
discharge. If Ihe fust record in Ihe in
put file is not area, Ihe user will be 
prompted to enter Ihe area. 

Prepares a WATSTORE output ftle 
(generated using Ihe request file 
created by Ihe DAll.Y, DURTBL, 
INVENT, or PEAK programs) for 
printing. PAGEBR inserts a printer 
control character at points where 
printing should begin on a new page. 

Generates a "Peak Streamflow 
Values" request file to retrieve data 
from Ihe WATSTORE database. 

Subtracts a diversion flow by day 
from a daily streamflow file, while 
leaving a user-specified minimum 
flow in Ihe main stream. 

Subtracts a diversion flow by monlh 
from a monlhly streamflow file, 
while leaving a user-specified mini
mum flow in Ihe main stream. 

DESCRIPI10N OF 
INPUTIOUTPUT FILES 

RMTSLST, ZMTS, OUTMON, OUTAVG 
ZMTS • monthly time series file, can be multi-

record (input) 
OUTMON • table of time series data listed 

monthly for each year (output) 
OUTAVG • table of average monthly and coeffi

cient of variation values (output) 

RMULHQF, ZHAQFN, ZHAQF 
ZHAQFN • habitat vs. streamflow file wilh 

adjusted habitat values (output) 
ZHAQF • habitat vs. streamflow file (input) 

RMULMTS, ZMTS, ZMTSN 
ZMTS • monthly time series file; can be multi-

record file (input) 
ZMTSN • new monthly time series file after 

multiplication (output) 

RNRMHQF, ZHAQFN, ZHAQF 
ZHAQFN • normalized habitat vs. streamflow 

file (output) 
ZHAQF =habitat vs. streamflow ftle (input) 

RPAGEBR, ZIN, roUT 
ZIN =WATSTORE output file (input) 
ZOUT • WATSTORE output file wilh page 

breaks (output) 

RPEAK, WATREQ 
WATREQ =WATSTORE request file to obtain 

Peak Streamflow Values (output) 

RQABSDY, ZDQ, ZDQD, ZDQR, ZOUT 
ZDQ =daily streamflow me in WATSTORE 

format, or a free-formatted file wilh 
streamflows and dates (input) 

ZDQD • diversion streamflows in daily flow file 
format, or a free-formatted file wilh 
diversion flows and dates (input) 

ZDQR =required minimum instream stream-
flows in daily flow me format, or a 
free-formatted file wilh required 
instream flows and dates (input) 

ZDQN =daily streamflow file wilh flows left 
after !he diversion (output) 

roUT· QABSDY results, including annual 
shortages and diversions (output) 

RQABSMN, ZMONQ, ZMONQN, roUT 
ZMONQ =monthly streamflow file in USGS or 

NWDC format (input) 
ZMONQN =monthly streamflow file in Ihe 

same format as Ihe ZMONQ input 
file, wilh diversion flows sub
tracted from Ihe monthly flows 
(output) 

roUT =QABSMN results, including annual 
shortages and diversions (output) 
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BATCB/ 
PROGRAM PROCEDURE DESCIUPTION OF 

NAME FILENAME FUNCTION DESCIUPTION OF FUNCTION 1NPUT/OUTPU'f FILES 

QIN RQIN Streamflow Creates a streamflow data file in RQIN, ZQFIL, ZQIN 
Data Entry WATSTORE or USGS format from ZQFIL· daily streamflow me in WATSTORE 

keyboard entry or from a free- format or monthly streamflow file in 
formatted AScn file created with an USGS format (output) 
editor. 'JYpe INFODQ or INFOMQ ZQIN • free-formatted AScn text file contain-
for information on the format of the ing responses to program prompts. Ifno 
free-formatted input file for daily or meoame is entered, keyboard input is 
monthly streamflow. assumed (input) 

QTEM RQTEM HABNET Generates a temperature YS. flow RQTEM, ZTEMP 
ZTEMPFile equation me. ZTEMP • free-formatted flow YS. temperature 
Creation equation file (output) 

RESIN RRESIN RESYLD Input Creates an input file for the RRESIN, ZRESIN, ZMONQ, ZMONQ2 
File Creation RESYLD program with the flows ZRESIN • RESYLD input me (output) 

from ODe or two monthly streamflow ZMONQ· monthly streamflow me in USGS or 
files or from user input. NWDC format (optional input). Res

ervoir inflows will be calculated 
from this flow me. The local in
flows can also be calculated from 
this file or entered manual1y. 

ZMONQ2 • monthly streamflow file in USGS 
or NWDC format (optional input) 
Local inflows will be calculated 
from this flow file if two flow files 
are used as input. 

RESYI RRESYI Reservoir Computes the yield index for a reser- RRESYI, ZRESIN, ZMTS, ZMTSN, ZANTS, 
Yield Index voir given a RESYLD input file and ZOUT 
Computation a monthly time series file with reser- ZRESIN =RESYLD input me (input) 

voir surface area or storage volume ZMTS = monthly time series file containing res-
values. ervoir surface areas or storage volumes 

(input) 
ZMTSN = Monthly time series file containing 

reservoir yield index values (output) 
ZANTS • annual time series file containing res

ervoir yield index values (output) 
ZOUT = RESYI results including area, storage 

volume, and yield index (output) 

RESYLD RRESYLD Water Operates a single reservoir with RRESYLD, ZRESIN, ZRES, ZOUT 
Resource monthly flows using criteria such as ZRESIN • RESYLD input me created by the 
Systems the maximum and minimum flow at RESIN program (input) 
Analysis the reservoir and downstream, down- ZRES = RESYLD output me containing pipe 

stream water rights, pipe flow from and river flows from the reservoir, river 
the reservoir, and power production. flow downstream, reservoir storage, in

flow. elevation, evaporation, surface 
area, unregulated flow downstream, 
downstream water rights, and power 
production (output) 

ZOUT =RESYLD results (output) 

RSTOMQ RRSTOMQ RESYLD Converts the output file (ZRES) RRSTOMQ, ZRES, ZMONQ 
Output File from the RESYLD program to a ZRES • RESYLD input file (input) 

multirecord monthly flow file. ZMONQ =monthly flow file in USGS or 
NWDC format (output) 

SCORTS RSCORTS Analysis of Reads a monthly time series me RSCORTS, ZMTS, ZOUT, ZANTS 
Monthly Tune and calculates several statistical ZMTS =monthly time series file in USGS or 
Series Data parameters, including log normal NWDC format; can be multirecord 

distribution, and lag one correlation (input) 
coefficients. ZOUT = SCOIITS results (output) 

ZANTS =average of 12 monthly values for each 
year (output) 
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HATCH/ 
PROGRAM PROCEDURE 

NAME FILENAME FUNCTION 

SELDUR RSELDUR Streamflow 
Data 
Manipulation 

SELMTS RSELMTS	 Monthly 
Time Series 
Manipulation 

SUMHQF RSUMHQF	 ZHAQFFile 
Manipulation 

TRANTS RTRANTS	 Transferring 
Streamflow 
Data 

TRANMN RTRANMN	 Transferring 
Streamflow 
Data 

TRANMR RTRANMR	 Transferring 
Streamflow 
Data 

DESCRIPI'ION OF FUNCTION 

Takes a WATSTORE duration analy
sis file (created by submitting the re
quest fIle created by DURTBL to 
WATSTORE) and creates a smaIler 
file with the same information which 
can be used as input to the DQDUR 
program. 

Allows selection of individual 
months or groups of months from 
two or more monthly time series 
data files to create a single, compos
ite monthly time series fIle. 

Sums conditional cover columns in a 
ZHAQF file into one habitat versus 
flow figure for each life stage. Run 
when conditional cover curves were 
used as input to the habitat simula
tion programs. Allows up to five life 
stages to be grouped in each record. 

Transfers an annual streamflow file 
from a long record site to a short 
record site using the equation: 
Qnew = A*(Qold)**B. 

Transfers a monthly streamflow file 
from a gaged site to an ungaged site 
using the equation: 
Qnew = A*(Qold)**B 
with options to use different A and B 
values for different flow ranges, or 
to compute A and B using given old 
and new flows. 

Transfers a monthly streamflow file 
for a gaged (measured) site to an un
gaged site using one of the following 
methods: (I) drainage area ratio; (2) 
drainage area and precipitation ratio; 
or (3) regional statistics method. 

DESCRIPI'ION OF 
INPUTjOUTPUT FILES 

RSELDUR,WATDUR,ZREDUR 
WATDUR· WATSTORE duration analysis fIle 

(input) 
ZREDUR· reduced WATSTORE duration anal

ysis file (output) 

RSELMTS,ZMTSN,ZMTS 
ZMTSN • new monthly time series file in the 

same format as the input files (output) 
ZMTS • a base monthly time series file to be 

used as a building block; can be multi-
record (input). User will be prompted 
to enter filenames for other ZMTS files 
to select months from. 

NOTE: All Input nles must be In the same 
format (USGS or NWDC), contain the same 
number of yean, and begin with the same 
month. 

RSUMHQEZHAQEZHAQFN 
ZHAQF • habitat vs. streamflow file (input) 
ZHAQFN = modified ZHAQF file with col

umns summed (output) 

RTRANTS, ZANTS, ZANTSN 
ZANTS = annual time series file containing 

streamflow data from a long record 
site (input) 

ZANTSN • transferred annual time series file 
for a short record site (output) 

RTRANMN, ZMONQ, ZMONQN, ZOUT 
ZMONQ·	 monthly streamflow file (in USGS 

or NWDC format) for a gaged site 
(input) 

ZMONQN = monthly streamflow file with cal
culated flows for the ungaged site 
(output) 

ZOUT = TRANMN results (output) 

RTRANMR, ZMONQ, ZMONQN, ZOUT 
ZMONQ·	 monthly streamflow file (in USGS 

or NWDC format) for a gaged site 
(input) 

ZMONQN • monthly streamflow file with cal
culated flows for the ungaged site 
(output) 

ZOUT· TRANMR results (output) 
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Appendix D. Installing and Running PHABSIM 
and TSLIB on a Microcomp_ut_er__ 

Hardware and Software Requirements 

To run the PHABSIM or TSLm programs on a micro
computer, the following hardware-roftware is required: 

1. mM-compatible microcomputer-AT or better rec
ommended, 

2. 640K of available RAM memory,. 
3. At least one floppy disk drive, 
4. MS-DOS (PC-DOS) version 3.00 or later, and 
5. An editor with ASCII file compatibility. 

The following are highly recommended but not required: 
1. A mass storage device (i.e., a hard disk or a Bernoulli 

box) with at least 10K of memory (20K would be 
better), 

2. An 8087 or compatible numeric coprocessor-if it is 
present, the software will use it; if it is not available, 
it will be emulated. The benefits of time savings from 
the use ofsuch a coprocessor may be illustrated by run 
times of one of the programs: 

With 8087 Without 
PC (8088) Architecture 12s 263s 
AT (80286) Architecture 4s 75 s, 

3. A monitor with	 640 x 200 graphics. To run screen 
graphics versions of the programs, your computer 
must have a color graphics adaptor (CGA) or compat
ible graphics card, and 

4. A printer with graphics capability and with ability to 
print 132 characters per line. 

Making Copies of the PHABSIM or TSLIB 
Diskettes 

This write-up assumes a minimal working knowledge of 
MS-DOS. It is left to the user to decide how to arrange 
MS-DOS directories, subdirectories, and paths to control 
proper program flow with the desired data files. It may be 
desirable to have all executable programs, batch files, and 
the errormessage library (RMFORT.ERR) in one directory 
and have data files in other directories. 

We have chosen the following conventions for naming 
files: 

[program name].EXE-Executable program file 
R[program name].BAT-Batch file for controlling 

execution of a program 
[filename].DOC-Documentation 

1. Load DOS on your system. 
Whether you start your system from a floppy or hard 
disk, proceed until you have a DOS prompt on the 
screen. 

2. Write-protect your distribution diskettes. 
Use a write-protect sticker (or opaque tape) to cover 
the small cutout area of the diskette. 

3. Ifyou are using floppy disks, make working copies of 
the distribution diskettes using the DISKCOPY com
mand as follows: 

A:\>DISKCOPY A: B: 

Answer the diskcopy prompts that appear. If asked, the 
source diskette refers to the distribution diskettes being 
copied. The target diskette is the diskette that will become 
the working copy. Label your working copies with a 
felt-tipped marker. 

If you are using a hard disk drive, create a sulxlirectory 
and make that your working directory: 

C:\>MKDIR [directory name] 

C:\>CD [directory name] 

One at a time, copy the PHABSIM-TSLffi distribution 
diskettes to this directory by placing the source diskette 
into drive A and enter the following command. 

C:\>COPY A:*.* 

Note:	 If your hard disk does not contain enough space 
to hold all programs at once, you may want to 
put on just the category of programs with which 
you are working at the time (i.e, daily time 
series, monthly time series, etc.). 

4. Put the write-protected	 PHABSIM-TSLffi distribu
tion diskettes in a safe place. 

Distribution 

There are no restrictions on the distribution of the 
PHABSIM-TSLffi programs. We ask only that any copies 
you make for others be exact duplicates of the original 
diskettes so that each set consists of unmodified files. 

The Preface of this manual and the file MOU.TXT 
contain a copy of our software distribution policy. Please 
refer to them for more information. 

• Not all of the programs require 640K RAM memory. 
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We prefer not to distribute the source code for these 
programs unless the need dictates. However, the source 
code is available. PHABSIM-TSLffi programs are written 
in Ryan-Mcfarland FORfRAN 77. Batch files are written 
in MicroSoft's batch language. 

Configuring Your System 

Before running PHABSIM-TSLffi, you must ftrst mod
ify or create a CONFIG.SYS file to enable MS-DOS to 
allocate enough room for the data files used by the pro
grams. Speciftcally, the CONFIG.SYS file must include 
the following statements: 

FILES-20 
BUFFERS-20 
SHELL-X:\COMMAND.COM IE:""" IP 

(where X z drive where system commands are stored, 
xxx z bytes to reserve fOI the environment block.) 

For DOS Version 3.2, set xxx to 512. 
For DOS Version 3.0-3.1, set xxx to 32. 

The SHELL- statement relates to environment space. 
The DOS default environment space is 160 characters. 
This statement allows you to increase the environment 
space. 

The AUTOEXEC.BAT file should also be modifted or 
created to contain the following statements: 

GRAPHICS (or whatever graphics printer driver you have)
 
PATH drive:\[directory name]
 
SET \RMFORT.ERR-\[direclory name]\RMFORT.ERR
 

In the path statement, the directory name should be the 
directory where the PHABSIM-TSLIB programs are lo
cated. In the set statement, the directory name should be 
the directory where the RMFORIERR file is located on 
your system. RMFORf.ERR is the Ryan-McFarland 
FORfRAN 77 error message file. 

Similarities and Differences with
 
Mainframe PHABSIM-TSLIB
 

1. Since XEDIT is not available for micros, we have 
assumed that all users will have their own editor (or 
word processor) for simple editing tasks. We can 
supply a shareware screen editor, WED, if needed. 

2. The FORfRAN line printer carriage control conven
tion of using a "I" in column 1 to go to the top of the 
next page has been replaced with the more standard 
(but not completely standard) control-L or form-feed 
character. Most micro printers will behave appropri
ately. If for some reason your printer does not perform 
as expected, you could use your editor to globally 
replace all control-I:s with whatever you need. 

3. Similarly, many program output files are written for 
wide carriage (132 column) output capability. Most 
narrow carriage printers will emulate a wide carriage 
by sending a special control (escape) sequence or by 
pressing certain buttons on the printer. Most typically 
this sends the printer into a 17-characters-per-inch 
mode to ftt 132 columns into a smaller area. Our 
programs will not control this feature. It is your re
sponsibility. We can supply utility programs for most 
Epson- or Hewlett-Packard-compatible printers. Ask 
us about SETUP. Also, we have the LIST utility that 
is good for looking at 132-column output on your 
8O-column screen. 

4. The microcomputer version of the PHABSIM
TSLffi programs differ from their Cyber counterparts 
in that they do not have a "1" prompt. 

5. Mainframe computers have different ways of prema
turely halting program operation. 'JYping STOp, %2, 
<CR>, and Control-T have all been replaced on the 
microcomputer by typing Ctrl-Break. 

6. Because the number of signiftcant digits maintained 
by a microcomputer and by a CDC mainframe differ, 
it is inevitable that calculations that involve very 
small numbers may produce slightly different results. 
This difference may cause single points on a graph to 
be one plot position different. However, this does not 
affect the usefulness of the graphs generated on a 
microcomputer. 

7. Unformatted files	 such as TAPE3, TAPE4, TP4, 
FISHFIL, and ZHCF (in PHABSIM) are likely to be 
incompatible between a microcomputer and the CDC 
mainframe and between different microcomputers. 
The formatted version of the files should be used 
when transferring from computer to computer. 

8. On the microcomputer, there is a character graphics 
and a screen graphics version of each program that 
generates graphs (Le., LPTDUR and LPTDURG). 
One batch file is used to run both versions; the user is 
prompted as to whether the graphs should go to the 
screen. If "Yes" is entered, the graphs will appear on 
the screen and notes will be written to the output file 
in the positions where the graphs would have been 
written if the character graphics version had been run. 
If"No" is entered, graphs are written to the output file 
in a 132-characters-per-line format. 

To run the screen graphics version of the plotting pro
grams, the computer must have a color graphics adaptor 
(CGA) or compatible graphics card. 



Graphics for the Hewlett-Packard
 
Laser Jet Printer
 

To set the character size for character-based graphs using 
an HP Laser Jet Printer, the font must be changed by a 
series of printer commands. Printing the commands will 
cause the printer to read the commands and change fonts. 
The commands are described in Chapter 3 of the Laserjet 
Printer User's Manual. 

To set the printer for one graph per page, the character 
size must be changed by the command 

<ESC>(sI6.66H 

where <ESC> - the escape key. This command sets the 
printer for 128 characters per line. 

The printer may also be set to increase the nwnber of 
lines per inch, so that comments may be printed above or 
below the graph, or more than one graph may be printed 
on a page. 

To set the nwnber of lines per inch, the command is 

<ESC>&I#D 

where # = the nwnber of lines per inch. The value for # 
may be 1,2,3,6,8, 12, 16,24, or 48. 

# = 8 is recommended for comments above or below 
the graph, 

# = 12 will print 2 graphs per page, but lines may be 
hard to read. 

To set the printer back to the original font the command 
is 

<ESC>E 

Some editors may not recognize the escape key, and many 
editors will show different characters for the escape key. 
The WED editor uses a left arrow to show the escape key. 

It is recommended that frequently used font commands 
be written to a file so the file can be sent to the printer each 
time the font needs to be changed. The printer will output 
a blank page when the file of commands is printed. An
other file should be created with the escape E «ESC>E) 
command to set the printer back to default fonts. To change 
the font while printing the output file, the commands may 
be added directly to the output file. Adding the commands 
to the output will allow printing ofreduced-size graphs and 
normal-size text on the same page. Remember to set the 
printer back to the default fonts before printing other 
docwnents. 
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Running PHABSIM-TSLIB
 
Using Batch Files
 

Batch files contain sets of several system commands 
arranged to perform a specific task. To ron a batch file, type 

the batch filename and then the appropriate input and output 
filenames, separated with a space or a comma. The batch 
filename is usually the program name preceded by "R". 

lYPing just the batch filename gives information on the 
function of the program and (or) batch file, substitution 
order, default input and output filenames, and the descrip
tion of what the input and output files contain. Appendix 
C contains an alphabetica1listing of all the batch files with 
this information. 

Example: RHABID 

Program RABID determines the time series of daily 
habitat values and converts these to monthly time series 
habitat data from user-supplied criteria. 

RHABID, ZHAQF, ZDQ, ZMTS, ZOUT, DAYFL 

where 

ZHAQF =	 Habitat area-versus-streamflow file (input). 
ZDQ =	 Daily streamflow file in WATSTORE format 

(input). This file must have been ron through 
DQFY to strip incomplete years and excess 
title lines. 

ZMTS =	 Monthly habitat time series file in NWDC 
format, one logical record per life stage (out
put). 

ZOUT =	 RABID results (output). 
DAYFL =	 File of daily habitat values in either report or 

LOTUS 1-2-3 format. Created when daily 
habitat values are requested (output). 

Notes on Entering Data 

The following data entry alternatives can be used when 
prompted to enter a list of nwnbers or coordinate pairs: (1) 
Each nwnber may be entered on a separate line, (2) a 
comma or one or more spaces may be used as the delimiter, 
or (3) a combination of commas and spaces may be used. 
Examples of monthly streamflow values entered in the 
QIN program follow. 

• Entered on a separate line 

523-1st month
 
479-2nd month
 
715-3rd month
 
865--4th month
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• Separated by commas 

523,479,715,854, ..... 

• Separated by spaces 

523479715854 ..... 

Runtime Error Messages 

When an error occurs you should get a message like the 
following: 

Error at line ### in program name Error number #### 
(the error message) 

If you only get numbers, make sure the command, 
as described in the ''Configuring your system
AUTOEXEC.BAT section-SET RMFORf.ERR = \ [di
rectory name]\RMFORf.ERR" is set to the directory con
taining RMFORf.ERR. 

The following is a list ofcommon errors that could occur 
when running the programs. Also included are explana
tions and suggested remedies to the situations. 

-1	 READ PAST END OF FlLE: An attempt 
was made to read past the end of a file. 
Check the input file. 

2015	 OPEN STATUS is OLD but file does not 
exist: The input file specified does not exist. 
Check path and spelling. 

2514	 Incorrect integer input: A character or real 
number was read for integer input. This can 
occur either in response to a prompt or when 
an input file has the wrong format. 

2517	 Incorrect integer character: A character was 
read for numeric input. 

2519	 Incorrect exponent in input: A character 
was read for numeric input. It is common 
that your input file mistakenly has an I ("el j 
insteadofa 1 ("one"), oranO ("ohj instead 
of a 0 ("'zeroj. 

3012	 File opening failure: This error usually 
indicates that a file cannot be found in 
the current directory or on the directory 
specified when entering the filename (i.e., 
d:\ data \ i4data). 

3023	 End of file before new line on reading for
matted sequential record: Read an end-of
file marker from input file when it was 
expecting more input. Check format of in
put file. If you are using the WED editor, 
the file must have a carriage return as the 
last line to properly mark end of file. 

3033	 Write error on formatted sequential record: 
Check to see ifdisk is full. Delete some files 
or try running on the hard disk. 

3087	 Read error on formatted sequential record: 
Check the format of your input file. 

4002 Incorrect DOS version: Your version of 
DOS is earlier than 3.00. Replace it with 
DOS 3.00 or later version. 

Out ofenvironment space: The DOS environment mem
ory limitation has been exceeded. See section ''Configur
ing Your System" (Appendix D) to see that you have 
environment space set according to the version of DOS 
you are using. If so, shorten your PATHs and any other 
unnecessary SETs. The environment is set by your AUTO
EXEC.BAT file each time you boot-up the system. To look 
at this environment, type SET carriage return. To shorten 
PATHs, retype the path line with only paths needed to run 
PHABSIM-TSLffi programs followed by a carriage re
turn. To remove SETs, type SET name=carriage return. 

If you are having trouble running a PHABSIM-TSLIB 
program, try changing ECHO OFF at the beginning of the 
associated batch file to ECHO ON. This will allow you to 
follow the (rather complex) series of commands, and 
possibly help you to discover your (or our) mistake. A 
'Uri S" will stop scrolling on the screen so that you can 
see what is happening; ''Ctrl Q" will start scrolling again. 
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Appendix E. Running PHABSIM and TSLIB 
on a CDC Cyber Comp_ut_er _ 

The Physical Habitat Simulation System (pHABSIM) 
and the Time Series Library (fSLffi) programs are cur
rently maintained on the following Control Data Corpora
tion (CDC) Cyber mainframe. For information, contact 

U.S. Bureau of Reclamation 
Division of Data Processing 
User Support Branch 
P.O. Box 25007, DFC
 
Denver, CO 80225
 

(303) 236-9334 or FTS 776-9334 

The USBR computer system is limited to use by Gov
ernment agencies and does not solicit commercial ac
counts. 

Logging On to the USBR Cyber Computer 

Turn on your terminal and modem and dial the computer 
(USBR-303,236-4601, or FTS-776-4601). At the 
sound of the high-pitched tone, place the telephone in the 
modem. The carrier light should go on. If it is not lit, then 
a connection to the host computer was not made. Hang up, 
redial, and try again. 

When the carrier light is lit and CONNECT appears on 
the screen, press the return key at least twice. The com
puter will then display information regarding the system 
to which you have connected. 

•	 A carriage return follows each line of information 
you enter. 

•	 Guard your ~ord, as it is the only protection you 
have for your account. That is why the computer auto
matically overstrikes the area in which you type it. 

•	 Write down your JSN in case it is needed later to 
recover. In the following examples, the JSN is 
XXXX,YYY. 

You would enter CYB here and then press the car
riage return a few times. 

Press ESC, type HS=EE and then press the carriage 
return a few times. 

Press the carriage return a few times. 

With a proper log-in, the computer will respond: 

Type in BAT to move you into the batch subsystem. 

When the prompt "/" is on the screen, you have success
fully logged on to the USBR Cyber computer. 

Running PHABSIM-TSLIB and Using 
Procedure Files 

After logging on to the computer, the user must transfer 
the following files into his local file space. It is not recom
mended that they be stored as permanent files, as the user 
would then have to pay storage costs and may not have 
current versions of programs or procedures. 
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PHABPRC and TSPROC contain the procedure files 
that have been developed to assist the user in running the 
PHABSIM and TSLm programs. Procedure files contain 
sets of several system commands arranged to perform a 
specific task. 

To ron a procedure, type the procedure name and then 
the appropriate input and output file names, separated by 
a comma. The procedure name is usually the program 
name preceeded with R. 

Example: RIFG4, ZIFG4, ZOUT, TAPE3, TAPE4, 
TP4, ZVAFF, ZVCEF 

On the Cyber, a ", .. (comma) may be entered if the 
default filename is being used. 

Example: RIFG4, 14DATA, IFG40UT", ZVAFFI 

Typingjust the procedure name gives information on the 
function of the program or procedure, substitution order, 
default input and output filenames, and description ofwhat 
the input and output files contain. Appendix C contains an 
alphabetical listing of all the procedures with this informa
tion. 

Example: RIFG4 

Program IFG4 uses a stage-discharge relation to deter
mine water surface elevations unless they are supplied in 
the data set. Whenusing the stage-discharge relation, each 
cross section is treated independently of all others in the 
data set. The velocities are determined using techniques 
based on Manning's Equation. 

RIFG4, ZIFG4, ZOUT, TAPE3, TAPE4, TP4, 
ZVAFF,ZVCEF 

where 

ZIFG4 = IFG4 data set (input), 
ZOUT - IFG4 results (output), 
TAPE = unformatted cross section and reach data 

(output), 
TAPE4 - unformated flow data (output), 

TP4 = rearranged TAPE4 file of unformatted flow 
data (output), 

ZVAFF - velocity adjustment factor file; created if 
IOC(13) - 1 (output), and 

ZVCEF = velocity calibration errors file; created if 
IOC(lO) = 1 (output). 

Notes on Entering Data 

The following data entry alternatives can be used when 
requested to enter a list of numbers or coordinate pairs: (I) 
Each number may be entered on a separate line, (2) a 
comma or one or more spaces may beused as the delimiter, 
or (3) a combination of commas and spaces may be used. 
Examples of coordinate pair entry follow. 

•	 Entered on a separate line
 
O.OO---velocity
 
I.OO----index
 
I.OO---velocity
 
0.25-index
 

•	 Separated by commas
 
0.00,1.00
 
1.00,0.25
 

•	 Separated by commas and spaces and entered on the 
same line 
0.00, 1.00 1.00, 0.25 

Job Recovery 

When logging on to the computer, write down the job 
serial number (JSN). If communications between your 
terminal and the computer are interrupted, or if the com
puter logs you off (this occurs when the terminal has been 
idle for 10 min), you may recover the work you were doing 
if you know the JSN (XXXX in the previous examples). 

To recover, call backwithin 30 min and log on to the host 
computer. After the computer information or note, you 
will get a listing of recoverable jobs. 

Entering the JSN of the desired job will recover the job 
and place you at the point within the job where it was 
dropped. Remember, jobs must be recovered within 30 
min. If you do not wish to recover any of the listed jobs, 
enter GO to continue the job (new JSN) that you have just 
begun. 

Logging OtT of a Cyber Computer 

Log off by typing BYE when you have completed a 
terminal session. 
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System Files. System ftles are files, created by the comFile Information 
puter system, that are used for internal purposes. 

Procedure Files. Procedure files are special files con
A file is a named collection of infonnation, such as a taining executable procedural infonnation. The entire 

program or data. A filename can be from 1 to 7 alphabetic Aquatic Systems Branch repertoire of programs and mod
or numeric characters in length. All files used with els can be accessed with developed procedure files. The 
PHABSIM and TSLffi must begin with an alphabetical PHABSIM procedure files are stored in PHABPRC and 
character. the TSLffi procedure files are stored in TSPROC. 

There are four major types of files: 
Local Files. Local ftles are files created for the duration NOS System Commands 

of a terminal session. They are lost when logging-off of 
The CDC Cyber computer utilizes the networkoperating the computer if they are not stored as a Permanent file 

system (NOS). Following is a list of commonly used NOS using the SAVB or REPLACE command. ALL file ma
commands. Refer to the NOS Version 1 Reference Manual,nipulations MUST be done in local file space. The only 
published by Control Data Corporation, for additional exceptions for this rule are the CHANGE and PURGE 
infonnation.commands. 

Permanent Files. Permanent files are files that are saved lfn = local filename 
from session to session. pfn = permanent ftlename 

BAT-Puts terminal in the BATCH subsystem. Prompt is "r. 
CATLIST- Lists permanent filenames. 

CATLIST, FN=MY******-Lists permanent files beginning with "MY". 

CATLIST, LO=F, FN=pfn- Lists detailed infonnation on file pfn. 

CHANGE, newpfn=oldpfn- Renames a permanent file. 

CLEAR- Deletes all local files. 

COPY,lfn- Lists a local file on the terminal. 

COPYSBF, lfnl,1£n2-Copies IfnI into 1£n2 with a space in column 1. 

DAYFILE,lfn-Dumps dayfile to file Ifn (see following Note"). 

GET,pfn- Makes a copy of an indirect access permanent file in local file space. 

GET,pfn/UN=SAS6Swr- Gets a file from another user's permanent file space. 

PURGE,pfn- Deletes a permanent file. 

RENAME, newlfn=oldlfn- Renames a local file. 

RETURN,lfn- Deletes a local file. 

REPLACE,lfn- Replaces the permanent file with the same name as Ifn with the local file 
1£n. 

ROUTE,1£n,DC=Lp,ID=O-Prints Ifn at the central site with "myname" 
UJN=myname-(71etters) in the banner. 

RWF- Rewind all local files. Errors often result from programs attemping to 
read files that have not been rewound. 

SAVE,lfn- Makes a permanent copy of the local file Ifn. 

STATUS,F- Lists local filenames. 

• The dayfile contains a summary of all control statements, information, and error messages. Typing "DAYFILE,lfn" will cause the DAYFILE to be 
dumped to the specified local filename, where it can be reviewed with an editor. 
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XEDIT Commands 

XEDIT is a line-editor used to create, modify, or merge text files. The following information is helpful when working 
with XEDIT. Refer to the XEDIT Reference Manual for more information. 

17-Prompt to enter a command. 

?-Prompt to enter data. 

Delimiter- Character used to separate parts of an XEDIT command. fur example, in 
the command CS/SANKE/SNAKE/, the',/" is the delimiter. It is best 
to use special characters (such as "; / @) as delimeters so they can be 
distinguished from text material. 

Pointer-Line in the file at which the computer is currently "looking." All com
mands operate on the current line or subsequent lines. When the pointer 
reaches the end of a file, it is set back to the top of the file. If you are 
unsure where the pointer is positioned, print one line. 

XEDIT,lfn- Edit a local file called lfn. 

ABORT [or Stop]-Exit XEDITwithout updating the file (on some computers, user must 
type STOP rather than abort). 

ADD [A] - Add a string to the end of the current line (the system responds with a 
''1'' prompt; type the data to be added). 

BOTTOM [B]-Move pointer to bottom of the file. 

CHANGE [C;stringl;string2;!]-Find first line containing string1; change all occurrences of string1 to 
string2 within that line. 

CHANGE STRING [CS;stringl;string2;!]- Change first occurrence of string1 to string2. 

COpy lfn n-Copy n lines from the file being edited to a file named lfn. 

-CR- - Carriage return; it works as 
1. Entry terminator (normal end of line), 
2. Enter input mode to insert any number of lines, 
3. Terminate input mode. 

DELETE [D]-Delete current line. 

[D3]-Delete 3 lines starting at current line. 

END- End editing, updated file is a local file. 

INSERT 1.1]- Insert line after the current line (prompt is ''1). 

[16]- Insert 6 lines after the current line. 

LOCATE I.L;string;]-Locate the first occurrence of string. 

[L;button;*]-Locate all occurrences of ''button'' from current position to end of file. 

MODIFY [M]-Modify the current line (the line is printed; space the cursor to the 
change point and replace characters as needed, ..&" replaces with a 
space, "#" deletes a character and closes the space). 

NEXT [N]- Move the pointer to the next line down. 

[N4]- Move the pointer 4 lines down. 

PRINT [P]- Print the current line. 

[P5]- Print 5 lines and moves pointer to fifth line. 

READ lfn- Read a file lfn into the edit file below the current line. 

TOP [T]-Move the pointer to the top of the file. 



PHABSIM AND TSLffi ON A CDC CYBER COMPUTER 229 

TOPNULL [TN]- Move the pointer to the top of the file and insert a blank line as the ftrst 
line of the file. 

WHERE [W]- Print the current line nwnber. 

X (preftx)- Suppress veriftcation, as in XCS; strl;str2; (changes string without print
ing changed line). 

I (preftx)- Advance pointer I line before executing the command. 

A (preftx)- Go to the top of the file before executing the command. 

* (sufftx)-Repeat the command for all occurrences from pointer position to the bot
tom of the me, as in p* (prints all lines of a file from the current line to 
the bottom of the file). 

.- Advance the pointer 1 line and then repeat the previous command. 
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Appendix F. Time Series User Interface 

Introduction 

The Time Series Library user interface (RTSM) is a 
hierarchical menu-based system structured to follow the 
organization in this manual. The system is designed to 
provide an integrated working environment in which the 
user has a brief on-line description of each active menu 
function as well as access to more detailed help. A dia
logue box is provided, where each program's default input 
and output fIlenames can be changed. In addition, several 
useful fIle management functions are provided. Those 
users familiar with the PHABSIM user interface (RPM) 
will have no difficulty getting started with RTSM. 

Installing the Time Series User
 
Interface
 

This text explains how to prepare a system to use the 
RTSM user interface for the TSLffi programs. 

First, refer to Appendix D for the appropriate method to 
install TSLffi on your hard disk. In particular, the DOS 
path must be set properly to proceed with the installation. 
In addition, the DOS mode command must be accessible 
through your path. 

The following programs must be in the same directory 
as the other TSLIB programs for the TSLffi user interface 
to work": 

PM.COM, PMINSTAL.EXE, TSBAT.DAT, 
TSHELP.HLP, RTSM.BAT, TSLONG.FIL, 
TSSHOlITFIL, TSLOGO.EXE 

Change to your data directory and start the interface by 
typing RTSM and pressing ENTER at the DOS prompt. 
If this is the first time RTSM has been used, the installa
tion program will be invoked and allow you to change a 
set of five selections to create a special file called 
TSDEF.DEF. If you wish to change the set-up of your 
user interface at any time, you may reinstall by typing 
PMINSTAL TSb at the DOS prompt. It would be a good 
idea to review the selections before the installation is 
perfonned. An example of the installation screen is 
shown in Fig. F.l; an explanation of each selection fol
lows. 

1. COLOR: 

Ifyour computer has a color monitor, press the down 
arrow to go to the next selection; otherwise, press the 
space bar for a monochrome monitor. 

2. EDITOR: 

Type the name of the ASCII text editor (e.g., WED, 
PE, TED) you wish the user interface program to use. 
The DOS editor EDLIN is the default editor, but we 

FlO Install 

FIg.Rl. Initial menu for the FSUB user interface. 

a Note that the programs PM and PMINSTAL are the same for both TSLm and PHABSIM. 
b If you wish to reinstall PHABISM. type PMINSTALL PM. 



do not recommend its use. 1YPe the name of the editor 
you have installed on your system followed by enter. 
(Your editor must be accessible through the DOS 
path.) 

3.UST: 

Type the name of your browse utility (e.g., LIST, 
BROWSE) that you wish the user interface program 
to use. The DOS command MORE< is the default 
listing program, but we do not recommend its use. 
1YPe the name of the lister you have installed on your 
system followed by enter. (Your lister must be acces
sible through the DOS path.) 

4. MENUS: 

For RfSM, there is no distinction between long and 
short menus. This selection has been maintained for 

compatibility with PHABSIM, for which the short 
menus are used in the teaching courses, and contain 
the programs covered in those courses as well as other 
commonly used programs. The long menus contain 
all programs in the PHABSIM system. For RfSM, 
press the down arrow to the next selection. 

5. PATH: 

1YPe the drive and full pathname (e.g., C:\TSLIB) 
where the TSUB programs have been placed. You 
must type this correctly; otherwise, the user interface 
program will not know where to [md the TSUB 

programs. 

6. FlO: 

When all selections have been made, pressing the FlO 

key will complete the installation process. A file 
named TSDERDEPC will appear in your default direc-
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tory. This file contains the answers to the selections 
you have made. 

General Program Usage and Control 

To start the TSUB user interface, type RTSM at the DOS 
command line in your data directory (or from wherever the 
PMINSTAL program was run), followed by Enter. 

The initial hierarchial menu stnlcture will appear on the 
screen, looking similar to Fig. R2. Movement within or 
between menus is accomplished with arrow keys. Enter or 
a caniage return will select the menu option when that 
particular option is highlighted. The next level of the inter
face hierarchy is shown for each highlighted function. 

Additional program options assigned to specific function 
keys (as indicated at the bottom of Fig. R2) can be selected 
by pressing the desired function key. Only functions appro
priate for the existing menu choice are displayed. The Esc 
key is used to back up (return to previous menus) through 
the hierarchical structureofthe menus or to quit the program. 
A listing of the entire menu structure can be found in Table 
R2. 

Using the RTSM Interface 

You can move through the available options within each 
menu by using the up or down arrow keys. The highlighted 
menu option can be selected by either pressing Enter or 
using the right arrow key. Note that at the top of the page, a 
I-line description of the highlighted menu option is dis
played. Figure R3 provides an example of the screen where 

Fig. F.2. Initial hierarchical menu for the TSLffi user interface. 

C If installing PHABSIM, the file will be named PMDEEDEE 
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Fig. F.3. Screen showing hierarchiacal structure of the menu system. 

MONTHLY HABITATS, Analysis, and the program information about the selected program to aid you as 
SCORTS have been selected. You can obtain additional shown in Fig. R5. 
help on any selected menu item by using the Fl key while You may change any of the filenames by using the arrow 
on that option, as shown in Fig. R4. keys to highlight the appropriate file, then typing a new 

If you desire to ron a particular program, such as the complete name from the keyboard. The system will auto
SCORTS program shown selected in Fig. R3, Enter will matically substitute the revised filename(s) in all other 
display a dialogue box containing the default input and program dialogue boxes that used the original filename.d 

output filenames used by convention in Instream Flow This automatically preserves the linkage between program 
Information Paper 27. The system also displays additional units that utilize common default filenames. 

Fig E4. Example of help screen displayed by using the F1 key. 

d Note that an exception to this role is any filename that begins with the letters ZOUT. 
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Fig. F.5. Example of dialogue box and program description. 

A filename may also be changed in the dialogue box 

by moving the cursor to the desired position and pressing 
the F8 function key. This will allow you to specify a file 
specification (the default is *.*), as shown in Fig. F.6; 

then, the system will display any matching filenames in 
a window as indicated in Fig. F.7. You can then cursor 

down or up to the desired file and press Enter, which 
will automatically substitute this file in the highlighted 

position of the dialogue box. The F7 (TODAY) function 
will also allow this file name substitution. 

Once you are satisfied that the appropriate files have been 
selected for input and output, the program can be invoked 
by pressing the FlO function key. No action will be taken 
unless this key is pressed. To exit the dialogue box without 
running the program, press the Esc key. 

Fig. E6. Example of using the F8 function key to display a directory. 
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Fig. F.7. Directory window obtained by using the F8 function key. 

The RfSM program runs the TSLIB programs by insert
ing R in front of the program name displayed on the screen. 
If for any reason RfSM cannot fmd the program you have 
asked to be n.m. a message will be displayed. If this occurs, 
check to be sure you have copied all TSLffi distribution 
disks and set your path properly. 

The user interface may be exited by repeatedly pressing 
the Escape key and answering Yes to the exit prompt. 
Following this prompt, you will be asked ifyou wish to save 
the current filenames. Answering Yes to this prompt will 

Table RI. Dialogue box editing functions. 
Key 

Enter (.-I) 
Tab (--j) 
Ctrl -+ 

Delete 
Backspace 
Esc 
Insert 

Key 
Home 
End 
Valid letter on 

first character 
Valid letter on 

any other character 

Action 
Foward one character 
Forward one field 
Position on first character 
Position on first character 

Remove character under cursor 
Remove character before cursor 
Leave dialog box without saving filenames 
Switch modes (insert is initial default) 

Insert mode action 
Beginning of field 
End offield 
Erase name and begin a new name 

Insert letter in name at cursor 

retain your default filenames for the next time RfSM is run. 
Answering No will result in the original TSLIB default 
filenames the next time RfSM is run. 

Editing Filenames in the Dialogue Box 

Pressing the Enter key will move from one filename to 
the next in the dialogue box. Editing the filenames may be 
accomplished in two distinct modes: insert and typeover. 

Key Action 
Backward one character 

Ctrl.-J Back one field 
Tab (1-) Position on first character 
Ctrl+- Position on rust character 

TyPeover mode action 
Beginning of rust field 
End of last field 
Replace character under cursor 

Replace character under cursor 



These modes work much like those in other popular mi
crocomputer programs and will facilitate either total name 
replacement or minor editing. Some users may prefer one 
mode to the other-however, the proficient user will fmd 
it useful to switch back and forth as the need dictates. 

The functions supported are listed in Table R1. Pressing 
the Insert key toggles between insert and typeover modes. 
The mode is indicated near the bottom of the dialogue box 

as shown in Fig. R5. 
Note that as menarnes are accepted, they will appear in 

uppercase characters. Specifying input mes not found in 
the current directory will result in an informative message. 

Use of Function Keys 

The function keys indicated at the bottom of each screen 
can be used at any time. The system will take no action if 
the selected function is not appropriate for the selected 
menu option. The particular use of each function key is as 

follows: 
Fl-Help: 
The FI key will display a window containing additional 

help for the presently selected menu option. The Esc key 
will return the user to the currently active menu choice. 

F2-List: 
The F2 key is active from within the directory window 

obtained from use of the F7 or F8 key or within the 
dialogue box. F2 will show the contents of the selected me 
in the directory window. The particular list utility for your 
system is specified during the initial system setup and is 
the DOS MORE< command by default 

F3--Edit: 
The F3 key allows access to the editor that the user 

specified during the initial system set-up. The default 
editor is the DOS EDLIN utility. 

F4---Chart: 
The F4 key places the user into the TSLffi on-line help 

utility (RHELP). This function for TSLIB is not currently 
available. 

F5-Print: 
The FS key allows the user to print the highlighted 

mename from within the directory window or dialogue 
box. The me's name, creation date and time, and current 
date and time, with an optional user-entered file descrip
tion, will appear at the top of the page, followed by the file 
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contents. Note that only ASCII mes can be printed with 
confidence; printing non-ASCII mes may cause unpre
dictable results. 

F7-Today: 
The F7 key allows the user to obtain a directory window 

showing all files created today (Le., the DOS dates that 
match the computer's clock date). See the F8 key's de
scription for capabilities available once the directory win
dow is displayed. 

F8--DIR: 
The F8 key allows the user to obtain a directory window 

with all files matching the me specification. The user can 
scan the list by scrolling through the window with the up 
or down arrow keys. If the dialogue box is active at the 
time F8 is used, Enter can be used to move the selected 
filename in the directory window to the selected position 
within the dialogue box. 

Pressing F2 while the cursor is in the directory window 
will display the selected me with the user-specified list 
utility. Similarly, pressing F3 will allow easy file editing. 

In addition, the common me functions copy, rename, 
and delete are available in the directory box. You will have 
no trouble with these functions. 

F9-DOS: 
The F9 key will allow the user to go to the DOS com

mand line. This is handy for file management and other 
functions. The user returns to the user interface when 
fmished by typing EXIT at the DOS prompt. This will be 
signified by "Enter 'EXIT' to return to interface", dis
played above the DOS prompt. You must type EXIT and 
press Enter to return to the user interface program. Do not 
try to return to RfSM or RPM by typing their names-this 
would only load another copy of the menu program into 
memory. While in DOS, do not use the CHKDSKjF or 
install other memory resident programs such as PRINT. 
Using RENAME or DELETE may cause problems if you 
have pressed F9 while inside the directory window of the 
user interface. Finally, pressing F9 will create a local file 
called PMSHELL.BAT. 

FlO-Run: 
The FlO key is used to invoke a specific program from 

the dialogue box. This is the only window in which this 
key is active. 

INote: Function Key 6 is reserved for future use. 
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Table F.2. Hierarchical menu structure a/the time series user interface 

HYDROLOGY-Obtain and prepare flow time series data for analysis 

Acquisition-Assist in WATSTORE preprocessing
 

MESS-Generates a WATSTORE message request file
 
GETREL-Generates a WATSTORE tape reel numbers file
 

DAILY-Generates a WATSTORE mean daily streamflow request file
 
DURTBL-Generates a WATSTOREduration table request file
 
INVENT-Generates a WATSTORE station inventory request file
 

PEAK-Generates a WATSTORE peak streamflow values request file
 

Entry-If you must enter data by hand, this is the place
 

QIN-Creates daily or monthly streamflow data file
 
CHGFMT-Changes a monthly USGS format to NWDC or vice versa
 

Manipulation-Modify daily time series data files 

DQFY-Removes incomplete years from a WATSTORE daily streamflow file 
DQTOMQ-Creates a monthly streamflow file from a daily streamflow file
 

PAGEBR-Prepares a WATSTORE output file for formatted listing
 
SELDUR-Reduces a WATSTORE duration analysis file
 

Llstlng-Qrganize daily time series data for orderly printing 

CEDUR-Reports 6 sets of statistics for a daily streamflow data file 
LSTDQ-Segregates a WATSTORE daily streamflow file by header or water year 

TransConnations-1hulsfers streamflow from one geographic site to another
 

TRANMN-1hulsfers monthly streamflow using equation
 
Qnew = A*(Qold)**B
 

TRANMR-1hulsfers monthly streamflow with 3 options
 
TRANTS-1hulsfers annual streamflow from long to short record site
 

Water systems-Analysis of flow manipulation systems 

QABSDY-Subtracts a diversion flow by day from a daily flow file 
QABSMN-Subtracts a diversion flow by month from a monthly flow file 
RESYLD-Operates a single reservoir with monthly flows 

RESIN-Creates an input file for the RESYLD program 
CHGMIN-Changes minimum flow values in a RESYLD input file 

RESYI-Computes the yield index for a reservoir 
RSTOMQ-Creates a monthly flow file from the ZRES output file from RESYLD 

HABITAT-FLOW-Prepare habitat area-versus-flow function for analysis 

Entry-Enter habitat area-versus-streamflow function data 

CRHAQF-Creates a habitat area-versus-streamflow file 

Manipulation-Modify habitat-versus-streamflow functions 

COMHQF-Sums or combines 2 ZHAQF files with user-supplied weights 
HAQINT-Estimates habitat area from a ZHAQF file by interpolation 

MRGHQF-Selectively extract life stages from 1 or 2 ZHAQF files 
MULHQF-Scales life stages habitat areas in a ZHAQF file 
NRMHQF-Norma1izes habitat values in a ZHAQF file to a specified flow 
SUMHQF-Sums conditional cover columns in a ZHAQF file to a single life stage 

Llstlng-Qrganize habitat-versus-streamflow functions for orderly printing 

HABOUT-Sorts ZHAQF file by monthly flows and calculates adult equivalent habitat 
HBOUTA-Formats ZHAQF data file for printing 



TIME SERIES USER INTERFACE 237 

Table F.2. Continued. 

Display-Plot graphs of habitat-versus-streamflow functions
 

LPTHQF-Plots a ZHAQF data fIle one species per page
 

DAILY HARITAT~culate-iUUllyzehabitat values based on daily flows 

GeneratloD~a1culate habitat values based on daily flows 

HARTD-Calculates daily habitat time series then converts to monthly series 

Analysis~lculate daily streamflow statistics 

DQDUR-Calculates exceedence probabilities from WATSTORE duration file 

MONTHLY HARITATS-Calculate--lll1lllyze habitat values based on monthly flows 

FIle creation-Assist in file preparation for HABNET 

HABINN-Creates a HABNET options file 
BQFMON-Creates a HABNET ZHAQFM-type file 

QTEM-Creates a HABNET temperature-versus-flow equation file 

Generatlon~lculate monthly habitat time series 

HARTS-Calculates monthly habitat time series for mUltiple species-life stages 
HABNET-Networkwide monthly (temperature-eonditioned) habitat time series 

Ana)ysis~lculate monthly time series statistics 

SCORTS-Calculates several statistics for monthly time series data files 
LPTDUR-Calculates exceedence statistics for 1 or 2 monthly time series files 

Manipulation-Modify monthly time series data with algebraic functions 

CBGFMT-Changes a monthly USGS format to NWDC or vice versa 
COMMTS-Calculates a weighted sum of 2 USGS monthly data files 
MULMTS-Multiplies a monthly time series data file by a constant 
SELMTS-Selective extraction of months from 2 or more monthly data files 

GETI-Extracts records from a multirecord file 

Dlsplay-Plot graphs of monthly time series data 

LPTQBA-Plots 1 or 2 monthly time series file, approximately 5 years per page 
LYITSN-Plots up to 5 monthly time series files 

Lisllng-Qrganize monthly time series data for orderly printing
 

MTSLST-Formats a monthly time series data files (to LOTUS 1-2-3)
 

ANNUAL HABITATS- Calculate-analyze habitat values based on annual events 

FIle creation-Prepare data files for annual habitat time series analysis 

EFFIN-Creates input file for EFFHAB 
EFFIN2-Creates input me for EFFHB2 

Generatlon~lculateannual habitat time series 

ANNTS-Calculates an annual habitat time series from monthly data 
ANEQTS-Calculates annual equivalent adult habitat time series 
EFFBAB-Calculates an effective adult habitat time series for four life stages 
EFFHB2-Calculates an effective adult habitat time series for odd life cycles 

Ana)ysis~lculate exceedence statistics for annual time series
 

LPTDAN-Calculates exceedence statistics for annual time series
 

Dlsplay-Plot graphs of annual exceedence values
 

LPTDAN-Calculates exceedence statistics for annual time series
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Appendix G. Running WATSTORE on the USGS 
Amdahl Mainframe Computer 

To access WATSTORE, users must have a valid account 
on the USGS Amdahl mainframe computer in Reston, 
Virginia. Such accounts can be opened by contacting 

NAWDEX Chief of User Services 
U.S. Geological Survey
 

421 National Center
 
Reston, VA 22092
 
(703) 648-5664 or FrS 959-5664 

Users manuals will be provided by the U.S. Geological 
Survey. 

The DAILY, DURIBL, INVENT, MESS, and PEAK. 
programs have been developed to provide users with a 
method for retrieving information from WATSTORE. 
These programs interactively prompt the user with a series 
of questions pertaining to the type of data desired. After 
the questions are completed, an output file is produced in 
the form of a WATSTORE request job. This file is trans
ferred to the USGS Amdahl mainframe computer using a 
communications software package and is submitted for 
execution on the Amdahl. Users are responsible for obtain
ing their own communications software package. 

Step 1: Set the Communications Parameters for the 
Amdahl Computer 

BAUD: 300-2400 
PARITY: MARK 

WORD BITS: 7 
STOP BITS: I 

ECHO: YES 
MESSAGES: NO 

PACE OR PAUSE: .5 S FOR UPLOADING FILES 

Note: Ifyou see colons at the beginning of each line on 
the WYLBUR system, you may remove the 
colons with a "Strip characters" function (if the 
communications software you are using offers 
such a function). 

Step 2: Logging On to the USGS Amdahl Computer 

The following telephone numbers are used to dial the 
Amdahl computer: 

FfS-1200 baud-8,959,4100 
FTS-300 baud-8,959,7800 

Commercial-1200 baud-l,703,648,4100 
Commercial-300 baud-I,703,648,7800 

When CONNECT appears on the screen, you have suc
cessfully logged on to the Amdahl computer. Enter a 
carriage return to continue. Note: For this documentation, 
user responses will be bold and underlined. 

(carriage return) 

C 

AMDAX 

Do not worry if the response is slow or garbled.
 
There will be a several second delay, and then the
 
message:
 

Enter a carriage return. 

(carriage return) 

Note: If you cannot connect to the computer immedi
ately, try again. It may take several trys. If you 
do get on but become disconnected, use the 
RECONN command to get back on. You will be 
returned to the same place you were when you 
were disconnected. To use RECONN, type Ra 
~ immediately after your log-on ill (on the 
same line). 
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The above message will appear. In this documentation. 
you will be logging on to TSO to upload your request files 
and to submit them for processing. You will then log on to 
WYLBUR to retrieve your output. 

Step 3: Logging on to TSO and Uploading Files to the 
Amdahl Computer 

TSO 

Here, you will be asked for your log-on ID and your 
password. as assigned by the person who initiated your 
account. 

A series of lines will be printed. When you see the 
following line, enter a carriage return. 

(carriage return) 

The next 2 lines are messages that are listed every time 
you log on. It may take several seconds for them to 
complete. Remember, be patient! 

You are now logged on. Congratulations! When the 
"READY" message is displayed, you can begin. To see 
which files, if any, are present on the account, enter: 

LISTC 

You are now ready to transfer your request file(s), cre
ated by the DAILY, DURfBL, INVENT, MESS, or PEAK 
programs, using your micrcomputer communications soft
ware package. 

First, create a file in which to transfer the request file by 
using the EDIT command. This file can have any name not 
already on the account but must end with ".CNTL". To 
create a new file, substitute the name of your choice for 
"MYJOB". Include the words "NEW" and "NONUM" to 
specify a new file without line numbers. 

EDIT MYJOB.CNTL NEW NONUM 

You have created a new file in which to place the 
request file. When the "INPUT" prompt appears, the 
computer is ready to accept the request file. Begin the 
file transfer using your microcomputer communications 
software package. 

When the file transfer is complete, wait several seconds, 
then exit the input mode by pressing: 

(carriage return) 

Now you are in the edit mode and the following message 
is displayed: 

Check the file to verify that the file transfer encountered 
no errors by using the L command. Simply enter L at the 
edit prompt and press the return key. Iferrors exist, do not 
save the file. Exit the editor and return to the step that 
creates a file-the edit command. 

To save and exit the request file, enter the following two 
commands: 

SAVE 

END 

You may now submit the job for processing with the 
SUBMIT command. 

Step 4: Submitting a Job for Processing 

SUBMIT filename (MYJOB.CNTL was filename of pre
vious example) 

This can be any letter or number, but use a different one 
for each job to ensure that your jobs have unique names. 

After a character has been entered, the computer will 
respond with the following message: 

JOB ABCJ)123A (JOB0413 3) sUBHITfW; 

Your job is now in queue for execution. Remember the 
job number (4133 here) and write it down. To keep track 
of the job's progress, use the "STATUS" command. 

STATUS 

You will get one of the following messages to inform 
you of the status ofyour job. The message that you get will 
depend on the amount of data you requested and priority 
level you assigned to the job. 

JOB ABCD123A lJOB04133) WAITING FOR EXECtJ'l':ION, IN HOLD STATUS 

READY 
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This message indicates that the computer is waiting to 
process the request file. You may want to wait a few 
minutes and then check the status again. If the job is still 
in the hold status, you may want to log off and then log on 
later to retrieve your output. To log off completely, type 
LOGOFF to log off TSO, and then type LOGOFF again 
to log off the Amdahl. 

When you redial the Amdahl to retrieve your output, log 
on to WYLBUR (instead of TSO) and then follow the 
instructions in Step 5 to retrieve output from the WYL
BUR fetch queue. 

This message indicates that the request file is being 
processed. You may want to stay logged on for a few 
minutes until the status is "on output queue". 

This message indicates that the request file has been 
processed. Log off of TSO by typing WGOFF and then 
log on to WYLBUR to retrieve your output. Follow the 
instructions in Step 4 to retrieve output from the WYL
BUR fetch queue. 

Step 5: Output Retrieval from the WYLBUR Fetch 
Queue 

When logged on to the WYLBUR system, there are four 
basic commands you will need to use: 

•	 LOC (locate) will list the files on your account. 

•	 FETCH command will place a copy of a file in your 
local file space where you can manipulate and view 
it. There can be only one file in the local space at any 
given time, so if you wish to view more than one file 
during a session, the local file space must be cleared. 
The system will supply the prompt "OK TO 
CLEAR?" if you use the FETCH command when the 
local file space is not empty. Respond by entering 
·'OK". This does not affect the permanent copy of the 
file that was in the local file space. 

•	 PURGE deletes a permanent file. Enter PURGE and 
the associated job number to identify the file you wish 
to delete. 

•	 LIST command (explained in greater detail in "Using 
the LIST command on the WYLBUR system j. 

For more information on WYLBUR commands, enter H 
HELP at the ''COMMAND?" prompt. 

To retrieve your output, follow the steps outlined in 
"Logging on to the USGS Amdahl computer" and then 
enter ",lY" to log on to WYLBUR. 

To locate your job in the WYLBUR Fetch Queue, enter 
the LOC command and look for the job's 4-digit job 
number. Also notice the job name character appended to 
the end of your user ID. 

Job 4133 is present in the WYLBUR fetch queue. Use 
fetch to get it. The job number was assigned when the job 
was submitted for processing (4133 here). 

To list it on the terminal screen use the L command. See 
"Using the LIST command on the WYLBUR system" for 
more information. 

This command will display the first 10 lines, which 
contain some job diagnostics messages. By viewing the 
first 10-15 lines, it should be apparent whether or not the 
job was successful. The size of the file can also be an 
indication if you have an idea of how much information 
should have been retrieved by the job. 

Before the actual WATSTORE processing information 
and data, there are 200-400 lines of job diagnostics and 
cost information. The series of commands that follow 
will download the relevant information and data. 

List all lines containing "PROGRAM" beginning in 
column 1 by entering: 

"d:»tMAND?: L .:- j-PR.oaRAar' 1 

Note:	 When working with the WATSTORE message 
file, enter L 'DAILY VALUES' instead of L 
'PROGRAM' 1. 

Set your microcomputer to receive and store the 
information using your communications software 
package. Be certain that there is enough space avail
able on the disk to which you direct the file. If the disk 
fills to capacity during the transfer, there is no easy way 



WATSTORE ON nm USGS AMDAHL MA1NFRAME CoMPUfER 241 

to locate the point in the output file where the transfer 
ended, and you may be forced to download all the infor
mation again. If the information to be received is exten
sive, it is recommended that an empty formatted diskette 
be placed in another disk drive and the file downloaded 
to it or to a hard disk. (A hard disk is faster when 
receiving data.) 

List the WATSTORE processing information and data 
without line numbers with the following command. (Re
place the "x" with the line number displayed by the L 
'PROGRAM' 1 command.) 

L x/LAST UNN 

The data transfer is complete when the "COMMAND?" 
prompt is displayed. Terminate the receiving process. 

If you are through with this file on the Amdahl, purge it. 

PURGE (job number) 

When you are finished, log off. 

COMMAND? LOGOFF 

OK TO CLEAR? OK 

The WATSTORE streamflow data should now be stored 
on your microcomputer. 

Using the "LIST" Command on the 
WYLBUR System 

The list command can be used to locate key words or 
phrases, determine the length of the output file and display 
the contents. The syntax of the list command is: 

L <range> [<list options>] 

range-
Symbolic line numbers that may be used in the range are 

FIRST LAST END PREVIOUS CURRENT or * 
NEXT 

Explicit range:
 
x-A single line number x.
 

xJy-Line number x through line number y.
 
x(z)-z number of lines beginning at x.
 

Associative range:
 
[-] ['string'] [mUn]]
 

where 

Means that the string condition has been 
satisfied if the line does NOT contain the 
string within the columns searched. 

'string' May consist of alphabetic or numeric char
acters, special characters, and blanks. The 
null string is also allowed. The string condi
tion has been satisfied when a line contains 
'string' in the columns searched. 

min Restricts the search for 'string' to columns m 
through n in a given line. If only m is speci
fied, 'string' must begin in that column. Ifm 
and n are omitted, the entire line (columns 1 
through 133) is searched. When the null 
string is specifted, min must be omitted. 

UST options: 

[LIST NOUSTJ [TEXT NOTEXTJ [NUMBERED 
UNNUMBERED NONUMBER INTE
GER] 

UST Causes line to be listed. 

NOUST	 Prevents lines from being listed. 

TEXT	 Causes the text of the lines to be 
listed, but not the line numbers. 

NOTEXT	 Causes line numbers to be listed, but 
no text of the lines. 

NUMBERED	 Causes the text and the line numbers 
to be listed. 

UNNUMBERED	 Causes the text of the line, but no line 
number to be listed. 

NONUMBER	 Causes the text of lines that have 
blanks for line numbers to be listed. 

INTEGER	 Causes the text of·lines to be listed. 
The line number is listed as an 8-digit 
integer. 

fur additional information on this command and other 
WYLBUR commands enter H HELP at the "COM
MAND" prompt. 

Use the following variation of the list command to locate 
and display speciftc sections of the output file. Should you 
accidentally submit a command that you wish to terminate, 
press ad-End to send a break sequence to the mainframe. 
Then, you will be supplied with the "COMMAND?" 
prompt again. 

L 1/10 UNN	 Lists line 1 through 10 without line 
numbers. 

L LAST	 Lists the last line ofthe file and its line 
number. 
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L 'PRO- Lists all lines containing "PRO
GRAM' 1 GRAM" beginning in colwnn 1 with 

line nwnbers. 

L x/LAST UNN	 Lists lines from line number x 
through the end of the file without 
line nwnbers being displayed. 

Step 6: Verifying Data Retrieved from the WYLBUR 
System 

For verification purposes, you may wish to download the 
WATSTORE data twice, each to an individual file, and 
then run a file comparison utility. Iferrors occured during 
the retrieval, the chance that an error would occur in the 
same position in both transfers is very remote. 

Note:	 This step is optional, as the cost of downloading 
files can be very expensive and you may be 
limited for disk space. 

The file comparison utility described here is the DOS 
utility, FC. The syntax for FC is as follows: 

FCfNfl f2 

where 

fl - name of the first file, and
 
f2 - name of the second file.
 

The N option shows the line nwnbers so that the posi
tions within the file can be found. 

Before the file comparison utility is executed, the com
puter should be set to print all that is displayed on the 
screen. To initiate this, press Ctrl-P. To terminate printing, 
press Ctrl-P a second time. 

Step 7: Preparing Retrieved Information for Use 

There is limited editing necessary before the data is 
printed for reference or publication. Any ASCII editormay 
be used. The WATSTORE processing information pre
cedes the data, both printed and punched. In most cases, 
you will want to remove this portion of the output. This 
information is important for verification of the parameters 
and controls used in the retrieval, in addition to messages 
such as invalid station nwnbers and dates. At the end of 
the retrieved file, there may be lines that should be re
moved. The line(s) to remove include the line containing 
"COMMAND?" through the end of the file. 

Before printing files retrieved from WATSTORE using 
the DAILY, INVENl; or PEAK programs, the files could 
be processed by the PAGEBR program to insert printer 
control characters at the points where printing should 
begin on a new page. The page breaks are determined by 
key phrases in specific positions, called headers. In the 
absence of a header, a control character is inserted every 
60 lines. 

A summary of the previous preparation process follows: 

1. Examine the WATSTORE processing information at 
the top of the file and remove (if needed or desired) 
with an editor. 

2. Remove line(s) from the end of the file-lines con
taining ''COMMAND?" through the end of the file. 

3. Execute the PAGEBR program to insert printer con
trol characters for page breaks. 

4. Set the printer at a page break. 

5. Set print font to 17 characters per inch. 

6. Print file by entering: 

PRINT filename or COPy filename PRN 
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Glossary 

Acre-foot That volume of water required to cover 1 acre of land to a depth of 1 foot, equal to 43,560 cubic feet or 
1233.49 cubic meters. 

Age Class A cohort of organisms, all the same age, born within the same year. In fISheries, an age group is often 
referred to as Age 0, I, II, ill, etc. See Year Class. 

Annual Flow The total volume of water passing a given point in one year. May be expressed as a volume (e.g., 
aere-feet) but may also be expressed as an equivalent constant discharge over the year, such as cfs. 

Annual Yield Annual flow per unit area, as cfsm (see CFSM). 

Annual Habitat Index A single habitat value you have chosen to be representative of the annual habitat for a given 
species or life stage. Very often it is the minimum habitat value encountered when time series analysis is used to 
approximate population bottlenecks; may be the maximum, average, or some other measure of habitat value. 

Area, Drainage The surface area tributary to a lake or stream. Sometimes called catchment area, watershed area, 
or river basin area; we prefer drainage area, which is less geographic and has specific units (square miles) suitable 
for our purposes. 

Area, Usable The area under the wetted surface of a stream that can be used by aquatic organisms. Units: square 
feet or square meters, usually per specified length of stream. 

Area, Weighted Usable (WUA) The wetted area ofa stream weighted by its suitability for use by aquatic organisms 
or recreational activity. Units: square feet or square meters, usually per specified length of stream. 

Ascn Acronym for American Standard Code for Information Interchange. The coding scheme was developed by 
the American National Standards Institute to ensure compatibility between various data processing software and 
communications equipment. We use ASCII to be distinct from any special word processing data format. 

Baseflow The sustained low flow of a stream, usually considered to be groundwater inflow to the stream channel. 

Baseline The conditions occurring during the reference time frame, usually referring to water supply, habitat values, 
or population status. Baseline is often some actual recent historical period but may also represent (1) the same 
c1imatological-rneteorological conditions but with present water development activities on line, (2) the same 
climatological-rneteorological conditions but with both current and proposed future development on line, or (3) virgin 
or pre-development conditions. The deftnition of baseline will always depend on the objectives of the study. Quite 
often, two or more baseline conditions may be necessary to evaluate a specific project. 

Batch File A group of operating system commands that enable multiple tasks to be perfonned. Often called a 
Procedure me on the CDC Cyber computers. 

Biological (or Fish) Year Variously defmed. Often used beginning with egg deposition but may be defmed as the 
logical start of any given life stage or phenological relation. In the effective habitat calculations in TSLffi, the 
biological year is the time of egg hatch or emergence. 

Calendar Year 1 January through 31 December (see Climatological Year, Power Year, and Water Year). 
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Capacity, Carrying The maximum number (or weight) of an organism that can be maintained during that period 
of least available habitat under a dynamic flow regime. Carrying capacity should be considered a mean value for a 
specified, short interval (e.g., 1 day, 1 week, 1 month) around which populations may fluctuate. 

CFS One cubic foot per second. 

CFSM One cubic foot per second per square mile of drainage area. 

Climatological Year 1 April through 31 March; used to represent that period from the start of one growing season 
to another. 

CMS One cubic meter per second. 

Coefficient of Variation CV; the ratio of the sample standard deviation to the sample mean. 

Cohort That group of individuals born within a relatively short period. 

Composite In the current edition of TSLm, composite refers to the simple average of the minimum and the 
maximum habitat value for a specified portion of the year, based on either montWy or daily values. 

Cross Section A transect, across a stream channel, that is perpendicular to the direction of flow. 

CUSEC Another way of saying cubic foot per second; not currently in common use. 

Curves, Preference See Suitability Curves. 

Curves, Suitability-of-Use SI; see Suitability Curves. 

Curves, Usability See Suitability Curves. 

Default A selection made by a computer program or procedure file if the user does not explicitly choose an 
alternative. 

Discharge The rate of flow, or volume of water flowing, in a given stream at a given place and within a given 
period, usually expressed as cfs or cms. 

Discharge, Bankful Discharge corresponding to the stage at which the overflow plain begins to be flooded. 

Drought A prolonged period of less-than-average water availability. 

Dry Season That period of a year that is characteristically dry (and has the lowest streamflow), implying an annual 
seasonal cycle. 

Dry Year (or Dry Month) A period with a given probability of representing dry conditions; for example, a given 
year or month may be as dry or drier than 80% of all other similar periods. 

Duration (1) The percentage of time a class of events occur. (2) An event's time span. 

Duration Analysis Examination of a certain period of record to categorize the frequency ofclasses ofevents within 
that period. 
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Effective Habitat 'That portion of available physical habitat actually occupied by a life stage due to mortality (or 
other constraint) of previous life stages. Effective habitat analysis implies following cohorts of habitat use through 
time, as a population-limiting habitat event may not become manifest until some later date. 

Equivalent Habitat A measure of one life stage's habitat value in units of another life stage. A common practice 
is to convert all life stages' habitat values to adult equivalent values-that way, one can assess which life stage is the 
most limiting at any single time (compare with Effective Habitat). Requires a method for detennining the ratio of 
one life stage's habitat value for that of another. 

Evolutionary Time Series A time series with trends; compare with Stationary Time Series. 

Exceedence 'That probability ofan event exceeding others in a similar class. Note that this may be "equal or exceed" 
or "exceed" only. Occasionally, probabilities may be expressed as nonexceedence-that is, the probability of being 
"less than or equal" or just "less than." 

Finn Yield 'That value of flow, power, or habitat that could be maintained year after year, almost regardless of the 
circumstances--for example, a reservoir's fmn yield might be that amount of water that could be delivered to meet 
the demand 95% of the time for a specified planning horizon (e.g., 5 years). 

Fish Year See Biological Year. 

Flood Any flow which exceeds the bankful capacity of a stream or channel and flows out on the floodplain. 

Flow The movement of a stream of water or other mobile substances from place to place; discharge; total quantity 
carried by a stream. 

Flow, Augmented Any flow modified to be greater than it would be under natural conditions. 

Flow, Enhancement A flow regime that is better (in quantity or quality) than the baseline regime for fish, wildlife, 
water quality, or recreation. 

Flow, Flushing 'That flow ofsufficient magnitude and duration capable of removing fmes from the interstitial spaces 
among the stream bottom gravel and maintains intergravel penneability. 

Flow, Natural The flow regime of a stream as it would occur under completely unregulated conditions-that is, 
not subjected to regulation by reservoirs, diversions, or other human works. 

Flow, Regulated Modified natural flow to achieve a specified purpose or objective. 

Flow, Steady and Unsteady Flow in an open channel is said to be steady if the depth of flow does not change or 
can be assumed constant over a specified interval; the flow is unsteady if the depth changes with time. 

Function Key A key on an IBM-PC (or compatible microcomputer) labeled FI to FlO (or F12) that enables certain 
tasks within the RPM and RfSM software. 

Gage, Stream A device for measuring the magnitude of discharge in a stream at a specific location. 

HABEF Program A PHABSIM program that calculates the physical habitat considering the conditions at two 
streamflows or for two life stages or species of fish. 

Habitat The place where a population lives and its surroundings, both living and nonliving; includes life require
ments such as food and shelter (see Physical Habitat). 
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Habitat Ratio The amount of adult habitat that can be used at a particular time, given the amount ofsubadult habitat 
fully used in previous years or months. 

Hydrodata A data base of hydrologic information published on compact disk by Earthinfo in Boulder, Colomdo. 

Hydrograph A gmph showing the variation in stage (depth) or discharge over a specified time. 

Hydropeaking The pmctice of abruptly alternating between a low base and a high peak flow, typically for on-peak 
electrical power genemtion; compare with hydropulsing, in which flows may also range from low to high but are 
gmdually varied over a longer period. 

Incremental Method The process of developing an instream flow policy that incorpomtes multiple or variable 
rules to establish, through negotiation, flow window requirements or guidelines to meet the needs of an aquatic 
ecosystem, given water supply or other constmints. Usually implies the determination of a habitat-discharge relation 
for the purpose of comparing streamflow alternatives through time (see Standard Setting). 

Index-A The avemge of the values in a time series for events between 50 and 90% exceedence. 

Index-B The avemge of the values in a time series for events between 10 and 90% exceedence. 

Index-C The avemge of the values in a time series for events between user-specified exceedence levels. 

Instantaneous (peak) Flow The single largest flow measured instantaneously and not avemged over a longer time, 
such as a day or month. 

Life Stage An arbitrary age classification of an organism into categories related to body morphology and 
reproductive potential, such as spawning, egg incubation, larva or fry, juvenile, and adult (see Cohort). 

Low Exceedence See Exceedence. 

Macrohabitat Abiotic habitat conditions in a segment of river controlling longitudinal distribution of aquatic 
organisms, usually describing channel morphology, flow, or chemical properties or characteristics with respect to 
suitability for use by organisms. 

Mean Daily Flow (1) The discharge volume passing a given point avemged over 1 day. (2) The avemge flow for 
1 day computed from seveml years' worth of data for that day. Usually expressed as cfs or cms. 

Mean Monthly Flow (1) The discharge volume passing a given point avemged over 1 calendar month. (2) The 
avemge flow for 1 month computed from seveml years' worth of data for that month. Usually expressed as cfs or 
cms. 

Median Daily Flow That discharge at a given point for which there are equal numbers of greater and lesser flow 
occurrences during 1 day. 

Median Monthly Flow That discharge at a given poir" for which there are equal numbers of greater and lesser 
flow occurrences during 1 month. 

Microhabitat Small, localized areas within a broaderhabitat type used by organisms for specific purposes or events, 
typically described by a combination of depth, velocity, substmte or cover. 

Operation Rule Criteria by which managers ofwaterprojects determine when and how much water to store, release, 
or divert. 
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Periodicity lbat pattern or timing during a biological year when a given organism or life stage is active or present 
in the system under study. 

Persistence A nonrandom process within a time series of hydrological or meteorological events that tend to have 
high events following other highs and low events following other lows. 

PHABSIM (pronounced P-HAB-SIM) The Physical HABitat SIMulation system; a set of software and methods 
that allows the computation of a relation between streamflow and physical habitat for various life stages of an aquatic 
organism or a recreational activity. 

Plotting Point Variously dermed; usually computed as the rank order (m) divided by the number of elements plus 
one (N + 1), resulting in the exceedence value. Note that dermed this way, no event will ever have a zero or one 
exceedence value, which is appropriate for any sample of data. 

Physical Habitat Those abiotic factors (such as depth, velocity, substrate, cover, temperature, water quality) that 
make up a portion of an organisms living space (see Habitat). 

Power Year Variously dermed; usually begins with the month of the least energy demand. 

r Preference Curves See Suitability Curves. 

I 
Procedure File See Batch File. 

Q7-10 The lowest continuous 7-day flow with a lO-year recurrence interval (see Seven Day Minimum). 

Reach A comparatively short length of a stream. channel, or shore. One or more reaches compose a segment. The 
actual length is dermed by the purpose of the study but is usually no greater than 5-7 times the channel width. 

Reach Length The length of a section or piece of a river. 

,i Recurrence Interval The inverse of the probability that a certain event will occur, normally expressed in years. 
fur example, a flow with a recurrence interval of 10 years would be expected to occur, on average, once every 10 
years. 

Regime The general pattern (magnitude and frequency) of flow or temperature events through time at a particular 
location, (e.g., snowmelt regime, rainfall regime). 

Rule Curve See Operation Rule. 

Scaling A technique for adjusting flows or WUA versus flows to account for a change in location up or downstream 
from a point of known value. Scaling is usually accomplished by the drainage area ratio technique but may be 
accomplished by relative stream width or combinations of other factors. 

Segment Relatively homogeneous section of a stream composed of one or more reaches (homogeneity almost 
always refers to at least the channel morphology and discharge within that segment). Boundaries are placed wherever 
the stream undergoes a significant change in discharge, channel structure, water quality, or temperature, usually at 
tributary confluences and at major diversions. Usually considerably longer than 10-14 times the channel width. 

Segment Length The length (in miles or kilometers) of a reach of stream for which relatively homogeneous 
conditions exist, allowing characterization of habitat versus flow by a single relation. 

7QIO See Q7-1O. 



248 BIOLOGICAL REPORT 90 (16) 

Seven Day Minimum The lowest consecutive 7-day flow (or habitat) occurring during a year. Can also be expressed 
as a frequency; for example, a one in ten year seven day event. 

Shell A computer program that acts as a user-interface to one or more other programs; for example, RPM is a shell 
for the PHABSIM and RTSM is a shell for TSLIB. 

Standard Deviation SD; the positive square root of the variance. 

Standard Setting (1) A streamflow policy or technique that uses a single, ftxed rule to establish (minimum) flow 
requirements regardless of dynamic aquatic ecosystem needs. (2) The process of determining minimum flow 
requirements for a water project or water right. The minimum flow may, to varying degrees, consider generic 
ecosystem needs (see Incremental Method). 

Stationary Time Series A time series of events with no (or minimal) discernable trends. 

Steady Flow See Flow, Steady and Unsteady. 

Suitability Curves Collectively refers to categories one to four suitability index (SI) curves (see next four entries). 

Suitability Curves-Category One or Literature-based The ftrst category of curves, based on available specu
lative information, including literature sources and expert opinions; usually concerns a species response to or 
macrohabitat variable. 

Suitability Curves-Category 1\vo or Utilization A curve based on frequency analysis of ftsh observations in 
the stream environment. 

Suitability Curves-Category Three or Preference A utilization curve that has been corrected for environmental 
bias; for example, if 50% of ftsh are found in pools over 1.0 m deep, but only 10% of the stream has these pools, the 
ftsh are actively selecting that habitat type. 

Suitability Curves-Category Four or Conditional A preference curve that is conditioned (stratified) by cover, 
season, or some other subdivision. 

Synthetic Hydrograph A flow time series artificially constructed for a given location through various analytical 
techniques. 

Temperature-eonditioned Habitat Total available wetted area computed from the weighted usable microhabitat 
area adjusted for the relative suitability for stream temperature. 

Time Series A record of events (flow, habitat, or other) through time; usually describes those events for a regular 
averaging interval like hours, days, weeks, months, or years. 

Time Series Analysis Analysis of the pattern (frequency, duration, magnitude, and timing) of time-varying events. 
These events may be discharge, habitat areas, stream temperature, population factors, economic indicators, power 
generation, and so forth. 

Total Habitat Total available wetted area conditioned by both micro- and macrohabitat suitability and summed for 
all relevant river segments. 

Transect See Cross Section. 

Trigger A specified condition that indicates when to change from one set of operational criteria (operations rules) 
to another. 
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TSLm A set of computer programs and analytic methods useful for performing time series analysis. 

Unsteady Flow See Flow, Steady and Unsteady. 

Usable Area See Area, Usable. 

Utilization Curves See Suitability Curves. 

Variance The mean value of the square of the deviations of the sample values from their mean. 

Variation Ratio The ratio of the 50-90% exceedence value (Qso/Q<Jo), which should be ~ I. 

Water Year I October through 30 September; usually considered to represent the annual hydrologic cycle beginning 
with that period of consistently low flows. 

WATSTORE A data base ofhydrologic information maintained by the USGS on a mainframe computer in Reston, 
VIrginia. 

Weighted Usable Area (WUA) See Area, Weighted Usable. 

Weighting Factor The value that weights a surface area or volume regarding its suitability as habitat for a species 
or recreational activity. 

Wet Season That period of a year that is characteristically wet (and having the greatest streamflows), implying an 
annual seasonal cycle. 

Wet Year A water year characterized by above average discharge. Exact measure of deviation from some average, 
or median, value depends on the decision setting. 

Year Class A cohort of organisms born within a specified calendar year (e.g., the 1986 year class; see Age Class). 
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