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1. INTRODUCTION

The U.S. Department of Agriculturés (USDA) Simulator for Water Resources in Rurd
BasinsWater Qudity (SWRRBWQ) was developed to smulate hydrologic, sedmentation,
and nutrient and pesticidetrangport in alarge, complex rura watershed. The model operates
on a continuous time-scae and dlows for subdivison of basins to account for differencesin
ils, land use, rainfdl, etc. It can predict the effect of management decisons on water,
sediment, and pesticide yield with reasonable accuracy for ungaged rurd basins throughout
the United States.

The SWRRBWQ Windows interface was developed to assist the user in daa input and
model execution and to make a complex modd user-friendly. The Windows interface was
developed for the Office of Science and Technology, Standards and Applied Sciences
Divison of the U.S. Environmenta Protection Agency to assist them with the Totd
Maximum Dally Load (TMDL) program. This usar's guide provides guidance on the use of
the SWRRBWQ interface and illugtrates its use with three example runs.  The Windows
interface also contains secid buttons that are designed to access the climate and Sails-5
databases. The database support comes with search functions that make finding the data that
you want as Ssmple as possble, as well as detailed help messages and eror checking. There
aredso additiona buttons that bring up tables of crop information and pesticide information
that may be selected by the user. A brief discussion of the SWRRBWQ modd and its input
and output structuresisprovided firgt in order to facilitate further discussons.

This Windows implementation also contains two graphics options. (1) the graphics option
that comes with the SWRRBWQ model, and (2) a graphics options that alows you to
control the varigblesthat you would like to graph.

When you firgt access the SWRRBWQ interface, you will be presented with two choices:
the Windows interface option and the Manua Run option. The Manua Run option alows
you to access the UTIL text editor or the NOTEPAD editor to manualy edit existing input
files and submit edited input files to the modd for processing. This option is there o that
experienced pasonnd can edit the input files directly and so that existing files created
previoudy under DOS can be edited under Windows.

Thisusar'sguideisdivided into seven sections. Section 2 givesyou atechnical summary on
the SWRRBWQ model, and the technical background of the modd. Section 3 detalls the
input requirements of the mode and Section 4 details the output requirements of the moddl.
Section 5 provides you with minimum system requirements and loading information for the
Windows SWRRBWQ. Section 6 providesyou with all the information necessary to use the
SWRRBWQ Windows interface, including:
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How to access an existing file or opening a new file
File-Naming Conventions

Saving Input Fles

Setting Up aDefault Editor for Viewing Output Fles
Running the SWRRBWQ Model

SWRRBWQ output graphics

SWRRBWQ commands and function keys

Using the Manua Run option

D D D D D D D D

Section 7 contains three examples runs that highlight important aspects of both user entry
and the moddl. Appendix A provides you with a detailed layout of every prompt in the
Windows Interface, the ranges the SWRRBWQ variable name thet is equivaent to the
Windows | nterface name, and other important inf ormation on the mode.
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2. TECHNICAL SUMMARY AND BACKGROUND

The modd was developed by JG. Arnold, JR. Williams, N.B. Sammons of the U.S.
Department of Agriculture, Agriculture Research Service and R.H. Griggs of the Texas
Agricultural Experiment Station (Arnold et al. 1990, Williams, et al. 1985). SWRRBWQ
has been tested on 11 large watersheds from eight Agriculturd Research Service (ARS)
locations throughout the United States. The results show SWRRBWQ can redidticaly
smulate water and sediment yields unde a wide range of soils climate land-use,
topography, and management conditions (Arnold and Williams 1987). SWRRBWQ should
provide a versatile and convenient tool for use in planning and designing water resources
prgects.

SWRRBWQ includes five mgor components. weather, hydrology, sedimentation, nutrients,
and pedticides. Processes conddered include surface runoff, retumn flow, peroolation,
evapotrangpiration, transmission losses pond and resarvoir sorage, sedmentation, and arop
growth. A weather gengatar dlows predpitation, temperature and solar radiation to be
samulated when measured daa is unavaileble. The predpitation mode is a first-order
Markov chain modd, while air temperature and solar radiation are generated from the
normal digribution. Sediment yield is based on the Modified Universa Soil L oss Equation
(MUSLE). Nuitrient yields were taken from the EPIC mode (Williams et d., 1984). The
pesticide component is a modification of the CREAMS (Smith and Williams 1980)
pesticide modd. SWRRBWQ dlows for smultaneous computations on each subbasin and
routes the water, sediment, nutrients, and pesticides from the subbasin outlets to the basin
outlet.

Surface runoff volume is predicted usng the SCS curve numbea (USDA, 1972) as a
function of daly il moisture content. Return flow is calculated as afunction of soil water
content and return flow time. Return flow travel times can be calculated from soil hydraulic
properties or usar-inputs.

The peroolation component uses astoragerouting model combined with a arack-flow model
to predict flow through the root zone. Evapotranspiration is estimated using Ritchie's ET
modd. Transmisson losses in the stream channel are calculated as a function of channd
dimensions, flow duration, and effective hydraulic conductivity of the channd bed. Pond
sorage is based on awater bdance equation that accounts for inflow, outflow, evaporation,
and seepage. The resarvoir water baance component is smilar to the pond component
except thet it dlows flow from the principal and emergency spillways. Pesk runoff rate
predictions are based on a modification of the Rationd Formula Sediment yield is
computed for each subbasin with the modified Universd Soil Loss Equation (MUSLE).

The channel and floodplain sediment routing mode is composed of two components
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operating Smultaneoudly (depodtion and degradation). Degradation is based on Bagnold's
stream power concept, and depostion is based on the fall velocity of the sediment particles.
Sediment is d0 routed through ponds and reservoirs. The crop growth modd computes
tata biomass each day during the growing season as a function of solar radiation and leaf
areaindex (LAI). LAI iscomputed for eech day from the maximum LAI and tatd above
ground biomass. The ET component uses LAI to compute plant evaporation. Water and
temperature sressfactars are used as growth congraints.

SWRRBWQ smulates arop growth for both annual and perennid plants. Annua aops
grow from planting date to harvest date or until the accumulated heat units equal the
potentia heat unitsfor the crop. Perennid arops maintain their root systems throughout the
yedr.

Lake water quality smulation can be applied when a single resarvoir is smulated a the
basin outlet. The lake water quality computes the toxic baance and the phogphorus mass
baance in the lake, the equations for which come from Chapra (1983) and from Thomann
and Mudler (1987), repectively. The mgor processes in the toxic bdance are loading,
outflow, reactions, volatilization, stling, diffuson, resugpension, and burid, while in the
phosphorus baance, the bdances are loading, outflow, and settling. The modd tracks the
fate of peticidesfrom their initia gpplicationson theland totheir final fatein thelake. This
alows decison makers to directly predict the influence of upland agricultural management
decisonson lakewater qudity (Arnold et d., 1991).
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3. GENERAL INPUT REQUIREMENTS

The fdlowing paragraphs briefly describe the type of data required by SWRRBWQ. | nput
data requirements for running SWRRBWQ can be divided into five components. generd
smulation control, weather data, pedicide, entire basin data, and subbasin data, as shown in
Table3.1

31 Geneal Smulation Contr ol

The control varidbles must be defined for a SWRRBWQ run. They control the tota
smulation length, numbe of subbasins and pesticides, which type of smulation to be
included in a run, and output printout option. Three types of smulation options are
avallable: groundwater, pond, and reservoir. For reservoir smulations, the user can have
either resrvoirs for each subbasin but not at the basin outlet or asingle reservoir smulated
a basin outlet with all subbasins draining into it. If the latter one is selected, lake water
quality can be smulated. These variables determines the complexity of the watershed
smulation.

3.2 Weather Data

The westher data are essentid inputs to SWRRBWQ. The variables necessary for driving
SWRRBWQ are predpitation, ar temperature, and solar radiation. If daly predpitation
and/or temperature data are available, they can be entered directly to SWRRBWQ. If nat,
SWRRBWQ can dochesticdly generate daly rainfadl, maximum and minimum air
temperatures, and solar radiation. One set of weather variables may be smulated for the
entire basin, or the variables can be smulated for each subbasin. The SWRRBWQ use
must supply datistical weether varidbles for the raingage of interest from the wesather
database, which can bererieved from the SWRRBWQ interface. The statistical values were
caculated from data recarded over 20 years for mog o the first-orde National Weather
Service gations (Nicks, et. d, 1990). Input for the modd must include monthly probabilities
of recaving predpitation, a random number (0-1), and monthly maximum 0.5 h for the
period of record from the weather database. If wet-dry probabilities are not available, the
average monthly number of rainy days may be substituted. The monthly mean predpitation
for an event, the monthly dandard deviations of daly predpitation, the monthly skew
coefficients are <o required. Inputs for generating temperature and solar radiation are
monthly maximum/minimum air temperatures, coefficient of variation, and monthly solar
radiation.
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Table3.1 Screenlnput Sequencein SWRRBWQ I nterface
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Daa Desaiption of Input Data Content SWRRBWQ
Component
LineNo. FileN
1 General Smulation Control Title, asmulation length, # of subbasins (max=10) 1-34 * DAT
Water and sediment file 4 * STA
Type of dmulation Groundwater, Pond & Reservoir 4 * DAT
Lake water quality
#of Pesticides 39
Print control and output files 4
2 Weather Data Raingage Station 3
Use input daily Predipitation * PCP
datafile
Temperature * TMF
Statistics weather data 8-19 * .DAT
Temperature data (subbasin # 2-10) 20-37
3 Pesticide (max=10) 40
4 Entire Basin Data Physical representation of the basin/Groundwater variables 5,6,38
5 Subbasin Data Basin data 50,51
Centroid coordinates 6,7
Routing data 52,5
Pond and Reservoir 53,54-55
Pesticide 56-65
Sail 67-76
Crop and Nutrient (up to 3 crops) 66,77-78,81
Treatment (up to 5 applications) 82-97
Lake water quality (reservair) & the basin outlet 1-10 * LWI
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3.3 Pedicde

When pedicide is goplied, the amount of pegticide reachesthe ground or plants, losses from
the surface s0il zone, and in the runoff water are computed by the model. Daa associated
with pegicide amulation are soil partition coefficient, washoff fraction, haf-life goplication
efficiency factor, and solubility. Up toten pedicidescan be smulated.

34 Entire Basn Data

This datadescribes physca representation of the basin, such asthetata drainage areg, basin
dope, fraction of field capacity, etc. If groundwater flow smulation is consdered, five
additiona parameters arerequired.

35 Subbasin Data
Subbasin data arefurther divided into the following categories

1 Basin daathat givesaphyscd repreentation of the subbasin, i.e., the fraction of the
basin, the average main channe width, dope, length, Manning's n, and effective
hydraulic conductivity. The channel length is the disance aong the channd from
the subbasin outlet to the mog digant point in the subbasin. I1n generd, the vaues
can be obtained from topogrgohic maps. Other vaiables are the runoff curve
number, soil dbedo, and initia water content of snow.

2 Centroid coordinates are the input for the X and Y centroid coordinates for each
subbasin only if rainfal issmulated for multiple subbasins.

3. Routing dataprovidesthe average channd depth, width, dope, length and Manning's
n, from the subbasin outlet to the basin outlet. 1t should be noted that the definition
of the channdl length in the basin data and routing data is different. The channd
length here may be zero when goplied to the subbasin where the subbasin outlet
coincides with the entire basin outlet. Both channel lengths are used to cdculate
trangmission losses. The firgt length occurs within the subbasin, while the other
lengthisfrom the subbasin outlet to the basin outlet.

4. Pond and reservoir are optiona to SWRRBWQ. Thefraction of each subbasin that
flows into ponddreervoirs must be given. The tod surface area of dl
ponds/rezervoirs runoff volume goplied, initid volume, seepage through dam, initid
and norma sdment concentrations, and hydraulic  conductivity for
pondsreervoirs. In addition, the total surface area a principle illway, runoff
required to fill to principle illway, and average principle rdease rate are a0
reguired for reservoir amulation.

5. Pedticide daa include initial concentration on fdliage, initia concentration on
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ground, and enrichment ratio for the pedicide.

Sall daa are required for each subbasin.  The number of different s0il series is
entered by the user. More than one subbasin could use the same s0il seriesor each
subbasin could have adifferent series. Mog of the soil datafor SWRRBWQ can be
taken from the Sail Conservation Service (SCS) Sails-5 dadbase. The daabase is
compiled from the SCS Sails'5 I nterpretation Records, prepared by SCS gaff, which
provide information on the characteristics and interpretive properties of al soils
ries identified in the United States The daa contains the properties and
characterigtics of more than 14,000 snils. The oils daa required for input to
SWRRBWQ are number of layers eroson factor K, depth, densty, water cepecity,
conductivity, clay content, initid NO3 concentration, maximum rooting depth, and
particle 9ze digribution.

Crop and nutrients require identifying number of crops in rotation, planting and
harves daes and curve numbeas. The user has to make slections on vegetation
types and tillage operations Other inputs ae potentid heat units, biomass
converson factor, water dressyield factor, harves index, average annua C factor,
maximum LAI, and initia resdue cover.

Trestment data specify the dates and the amount of nitrogen, phogphorus, and/or
pedicides that are goplied to each subbasin for five goplications. If irrigation is
gplied, the date and the amount of irrigation, or the water stress and irrigation
runoff ratio should be supplied based on the type of irrigation selected by the user.

Lake water qudity can be goplied only when asingle reservoir issmulated & basin
outlet. There are two sets of daa needed for the lake water qudity: fifteen sngle
variables and five monthly values. The variables areinitid concentrations, reaction
coefficients severd velocities, such as settling, resugpension, etc., and lake volume,
depth, and temperature. Monthly vaues of wind speed, effluent flow, temperatures
of effluent and naturd inflow, and dewpoint temperature should a o be included.
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4.

SWRRBWQ OUTPUT FILE DESCRIPTION

Once you have created an input file and have submitted the input file to the SWRRBWQ
modde, SWRRBWQ will process the input file and creste an output file. The output will
consg of thefdlowing itemsin the order that they are presented in the output file:

1

A liging of dl theinput variablesfor ingoection. These include:

Random number generator seedsd the gat of smulation

Groundwater variables

Rainfal and temperatureinput options and monthly rainfal generator parameters

Basin hydrology and sedimentation inputs. Also included are pond and reservoir

inputs and routing data.

? Sails daa for each subbasin garting with subbasin number one. Included are the
sediment sze digribution of the detached sediment for each subbasin.

?  Crop dda

N D D D

A table reports18 vaues printed by day, month, or year based on the selection made by
theuser. Therearetwo stsof variablesthat areprinted: flow in millimeters and loading
in kilogramhectares. The firg st includes predicted precipitation, surface runoff,
subsurface flow, water yield, percolation, transmisson losses ET, soil water content,
reservoir volume, groundwater flow, and groundwater height. The second one shows
sedment yield, organic nitrogen, organic phogphorus, nitrate (NO,-N) in surface runoff,
oluble phogphorus, nitrate in crops, laterd surface flow, and percdation. The vaues
arebasin composgte vaues and areweighted by subbasin daa.

Saoll water vaues are printed for each subbasin at the end of amulation. Following the
il water vaues is a liging of pond and reservoir water volumes and sediment
concentrations a the end of the amulation. The find compodgte pond and reservoir
dorage are basin vaues weighted by subbasin area. Average annud irrigation data for
each subbasin, including number of goplications and irrigation water goplied, are printed
for user ingection. The s0il, pond, and reservoir water baance and pond and reservoir
sdment baance are < produced. Vdues sgnificantly different from zero may
indicate unaccounted water and sediment entering or exiting the system.

Subbasin average annud vaues for rainfadl, surface runoff, subsurface flow, sedment
yield, and tatal biomass are reported. Next, average monthly basin vaues for rainfdl,
snowfal, surface runoff, subsurface flow, water yield, ET, and sediment yidd area
liged. Findly, slected miscellaneous basin gatigtics are shown. Standard deviation of
ranfdl are in mm. The mean CN isfor the entire basin while the maximum and
minimum arefor individua subbasins. Basin peak flow datidtics are liged dong with
the mean and standard deviation of monthly basin water yields.

Average annud basin vaues ae weighted by subbasin areas and mog definitions and
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units are <lf-explanatory. Totd subbasin sedment yield is the sum of the subbasin
yields. Basin sediment yield is the tata sediment yield reaching the basin outlet. The
units of the variables in the pond and reservoir water budget are in mm over the area
draining into the ponds and rexervoirs. The yield loss from ponds and reservoirsis the
amount of water and sediment the ponds and reservoirs trgpped from going downstream.

Measured and predicted water yields are compared on monthly and annud water
datigicstable. Monthly error is asolute error while annua eror ispercent eror. The
dataset was devel opedto demondrate severd input options and not decribe the system.
Consequently, measured and predicted vdues may not compare well.  Monthly
measured and predicted means and standard deviations regression line dope, and R2
vaues ae ds0 included. Next, average monthly measured and predicted water yields
areliged to determine if the model is overpredicting or underpredicting seasons of the
year.

Findly, amilar gatisica anadyss for sedment yields is performed as used for water
yields. Measured and predicted sediment yields are shown at the end of the output.
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5. MINIMUM SYSTEM REQUIREMENTSAND
SYSTEM LOADING

5.1 Minimum System Requirements

The sygem runs unde Micosoft Windows. The minimum sysem requirements are
provided below:

WindowsVerson 3.0

80386 Procesor

4 MegabytesRAM

10 Megabytes hard disk space

NOTE: A math co-processor isrecommended but not required.

5.2 Loading the System

STEP 1L

NOTE:

STEP 2.

STEP 3:

STEP 4.

GotoDOS and cregte adirectary on the hard disk: MD\SWRRB.

You musgt have 10 Megabytes of space on the hard disk drive on which you are
ingdling SWRRBWQ.

P ace the disk marked SWRRBWQ Disk #1 in either drive A: or drive B:. Go
to the directary that you crested (CD\PROUTE) and enter the fdlowing
command from thet directory:

A:INSTALL A:
or
B:I NSTALL B:(if thedisk isin drive B:)

Follow the ingructionsfor copying.

Next, create an icon in the Windows Main Menu using the NEW option in the
FILE menu under the program manager. There are three Windows executables
for which you may cresteicons.

ExecutableName Description

SWRRBFS.EXE This is the SWRRBWQ executable that diglays the
interfaces avalable: the Windows Interface and the
Manud Run interface, and dlows you to slect the one
that you want. This is the executable that you should
accessif you planto have only oneicon for SWRRBWQ.
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SWRRB.EXE This is the main Windows Interface for SWRRBWQ.
This executable creates the input file through a series of
sreens that are user-friendly, provide detailed help, and
alow the user to cal up and search the Climate and Sails-
5 daabase.

MSWRRB.EXE This executable dlows you to edit exising SWRRBWQ
files usng the SWRRBWQ UTIL program. You may
a0 submit the filesto the model after editing.

You may choos to have SWRRBWQ be a separate group under the Program,
have it & one of the items in the STARTUP menu 0 thet it is avalable
whenever you log into the Windows or make it an item under the MAIN MENU
90 that you can access it when you wish touse. Refer to your Windows Manud
for information on creating an icon for SWRRBWQ.

NOTE: Theworking directory option should be the one containing the executables since
SWRRWQ requirescertain teblefilesin order to crestethe input files.

STEP5. Youarenow ready to use SWRRBWQ.
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6. USING THE SWRRBWQ INTERFACE

Once you have finished loading the software, you will be reedy to access the SWRRBWQ
Windows Inteface and Manud Run interface. This section detalls how to use thee
interfaces.

This section will describe the falowing:

How to access an existing file or opening a new filein the Windows | nterface
File-Naming Conventions

Saving I nput Flesin the Windows I nterface

Setting Up aDefault Editor for Viewing Output Fles

Running the SWRRBWQ Modd in the Windows | nterface

SWRRBWQ output grgphics

SWRRBWQ Windows | nterface commands and function keys

Using the Manua Run option

B S R S P AL G BELS BELS )

6.1 Accessing an Existing Filear Opening a New Filein the Windows | nterface

When you firg enter the SWRRBWQ I nterface, you will be automaticaly assigned a new
file. The new file name and number will gopea at the top of the reen in parentheses

To access an existing file, click on the FIL E option on the very top line, select the OPEN
option and select the file that you want from the lig that gopeas. When you click on the
FIL E option, you will be asked to verify that you actudly wish to open anew file. Thisis
to remind you that cdling a new file will overwrite dl the vaues contained in the file that
you arein presently.

NOTE: Theinput filesmus bein the same location as the *.EX E fil es (the SWRRBWQ
executable files). If you éect to read in an exiging file from a different
directory, the directory that the file is in becomes the default directory far
SWRRBWQ. All the daa files foo SWRRBWQ mug exis in the default
directory. So we srongly recommend that you do not save input files in any
location other than the SWRRBWQ directory.

If you have slected an exigting file to edit, when you choose to sve thefile, the exiging file
will be rewritten with the new vaues unless you choose the SAVE A S option and assign a
new file name. Please remember, if you are assigning a new name to afile, to follow the
naming conventionsfalowed by SWRRBWQ explained in the next subsection.

6.2 SWRRBWQ FileNaming Conventions

All files crested by SWRRBWQ in Windows have a file naming convention as explained
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below:

1. They will have the word SWRRBWQ in the beginning of the file name, followed a
threedigit number that is sequentialy assigned depending on the number of that type of
file that currently exist in the default directory (the direction where the SWRRBWQ
model resdes).

2. Thefileextensonwill indicatethe type of file. Thisisexplained below:
FileNames  De<ription of thefile

SWRRB###.INP SWRRBWQ Windows | nterface Modd | nput
Thisfileiscreated by the Windows I nterface

The fdlowing input files are generated by the SWRRBWQ Windows I nterface when you
choose to submit the SWRRB##£INP file to the model for execution. These files may be
accesed independently through the Manud Run option. These files will be in your
directory.

SWRRB###.DAT Standard SWRRBWQ inpuit file
SWRRB##£.STA Messured water yield and sediment
SWRRB###.PCP Dally predpitation input file
SWRRB###.TMP Dally temperatureinput file
SWRRB##.LWI Lakewater qudity input file

Output Fles

Thesfiles aregenerated by the SWRRBWQ modd.
SWRRB##OUT Standard SWRRBWQ Output Fle
SWRRB###.RFO Measured/generated rainfal output File
SWRRB##.TMO Measured/generated temperature output file
SWRRB##.PST Pedticide output file
SWRRB###.GRI GrgphicsFile

6.3 Saving I nput Files

SWRRBWQ will ask you whether you wish to save the input file when you exit the program
or when you reech the last file. However, if you have accessed an exigting file and made dl
the changes bef ore reaching the last screen, you may save the input file by proceeding to the
FILE option and selecting the SAVE option. Once you have completed an input file, you
may submit it to the SWRRBWQ model for execution. When you submit the input file to
the modd, the input file will be vaidaed by the SWRRBWQ interface. If any errors are
detected during the vaidation, you will be informed of them and brought to the incorrect
entry 0 that you might effect the change immediately.
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6.4 SettingUp aDefault Editor for Viewing Output Files

The default editor for viewing and editing SWRRBWQ output files is the NOTEPAD
program in Windows. You may choose any other editor for viewing the output by selecting
the UTILITIES option on the second line of the screen. Click on SETUP OUTPUT FILE
VIEWER. You will then be required to enter the location and name of the output file
editor.

6.5 Running the SWRRBWQ Modd in the Windows | nterface

When you have completed the input file, lect the RUN button to run the mode with the
input file you crested. When you slect the RUN option, al the entries in the file will be
vdidaed. If any errors ae detected during the vaidaion, SWRRBWQ will put up a
message informing you of the type of error detected and will then take you to the prompt
that is incorrect. Once dl the vaues are vdid, the file is submitted to the SWRRBWQ
model for execution. When the processng of the input file is complete and the output
results SWRRBWQ will ask whether you wish to view them. If you indicated that you did
wigh to view the output file, SWRRBWQ will show them usng a data editor alowing you
to annotate the results if you 0 choose. To exit from the Daa File Editor, pressthe ALT
and F4 function keysamultaneoudy.

The model output isexplained in Section 4.
6.6 SWRRBWQ Output Graphics

You have two output options for grgphics in SWRRBWQ. There are the actud
SWRRBWQ output grgphics thet are creasted during the processng of the input file. This
grgphics automaticdly gopeas on the sreen when you submit an input file to the
SWRRBWQ using the RUN button.

The second type of grgphics is avalable under the Utilities option on the top line of the
Windows Interface. This grgohics option dlows you overlay any variable over any other
variable, ingead of the fixed type of grgphics that are avalable when you select the RUN
option. The grgphicsoption will be one of two items avalable under the Utilities selection.
When you firg dick on this grgphics option, SWRRBWQ will verify if there are output
grgphicsfileswith the number as the SWRRBWQ inpuit file that you arein when you select
the grgohicsoption. If agrgohicsfile exigswith the same file number, it will show aligt of
variables from which you may select as many as ten variables that you would like to plot on
the same grgph. To select an option, click on the variable name.

If no grphicsfile exists with same file number as the input file, the window will contain no
variadbles. Press CANCEL to bypass this window and the next window will alow you to
*lect the graphics file that you would like to grgph. To select a grgph, select the Grgph
option a the top of the reen. Next slect the Open option. When you have slected afile,
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you will see another window with dl the variables names diplayed. Sdect dl the varidbles
that you would like to overlay. When you have completed selecting the varigbles the grgph
will be drawvn on the screen.  You may print the grgph to the default printer selected in
Windows by salecting the Printer option under the Grgoh option. To change any of the
sttings on the default printer temporarily for the printing of this output grgoh, sdlect the
PRINTER SETUP option.

6.7 SWRRBWQ Windows I nterface Commands and Function Keys

SWRRBWQ has aseriesof "buttons’ designed to make using the sysem as essy as possble.
These buttons and the commands they represent are accessible in three ways: (1) click on
the button with the mouse key to access the function that button represents (2) press the
ALT dong with the underlined |etter in the button title (e.g. ALT/H for Help), or (3) slect
the TOOL option and select the option under therefromthelist presented.

The buttons and the commands they represent are explained bel ow:

TheNEXT Button This option dlows you to move to the next screen in SWRRBWQ. If
there are incorrect vaues on the xreen that you are in
currently and you atempt to move to another <reen,
SWRRBWQ will inform you of the error and dlow you the
option of going back (and correcting the error a alater time)
or correcting the error. The cursor will blink a the prompt
with the incorrect entry, if you elect to correct the error
bef ore moving on.

The BACK button This button alowsyou to move back one creen. If there areincorrect
vaues on the <reen that you are in currently and you
attempt to move to another screen, SWRRBWQ will inform
you of the error and dlow you the option of going back (and
correcting the error a a later time) or correcting the error.
The cursor will blink a the prompt with the incorrect entry,
if you elect to correct the error bef oremoving on.

Thel NDEX Function Intead of moving backwards and forwards through the
Lreens you may ue the INDEX festure to hop beck and
forth between screens. To access this feature, move your
cursor over the INDEX button and click with the mouse
button, or enter ALT, N. All the <reens avalable in this
option will be diglayed with the screen title and the creen
numbers.  Certain screens will be grayed out. This
indicates that these screens are not accessble due to
selections made on other screens. The screen that you
were in when you selected the INDEX button will be
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highlighted in blue text

If you wish to see the prompts that gppea on each <reen, press the
EXPAND button a the bottom of the INDEX screen. The
creen names and numbers will then include al the prompts
contained in the creens. You may contract the creen again
to the normd display of just the screen names and number
by clicking onthe CONTRACT button.

To move to the creen that you want, move your cursor over the screen
number of any non-gray screen and click the left mouse
button. You are taken immediately to that screen. To exit
the INDEX <creen and return to the previous screen, click on
the CANCEL buitton.

The HEL P Button This option adlows you access help information on SWRRBWQ. You
have two different typesof help: Prompt-Level Hdp which
contains information on the goecific prompt that your cursor
ison or on which you are entering data and General Help
which contains a generad description of the SWRRBWQ
gysgem.

To accessthe General Hep, move your cursor over to the tool bar and
the slect the HELP option, or etter ALT, H from the
keyboard. A menu will gopea showing the various types of
help. Select the HELP INDEX option or enter | from the
key boad.

To access Prompt-L evel Help, move your cursor over to the prompt on
which you would like information and press either the F1
function key or move your cursor over to the HEL P button
and click.

A window will gopea in ether case digplaying broad help or prompt-
goecific help. If you are accessng prompt-gecific help, you
may browse through the helpsfor dl the additiond prompts
that are rdated to the prompt you are on by accessng the
forward and backward BROWSE keys

If you are accessng Geneaal Hep, dl sntences thet are in green and
underlined have further information on them. Move your
cursor over the phrase you would like further information
and click. You will betaken tothet option.
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Thereis asearch function within the HEL P functions that dlowsyou to
type in aword and find dl the help avalable on the word
that you typed. To accessthis select the SEA RCH key in
the HEL P window and fadlow ingructions.

When you are through viewing help, exit the help window by either
entering ALT, F4 from the keyboad or by moving the
cursor over to the icon on the top left comer of the window
and double clicking the left mouse button. You will be
returned to the screen that you werein previoudy.

The CALC Button This option dlows you to access the Cdculator Function within
Windows should you require the use of a caculator a any
<reen in SWRRBWQ.

The TOP Button This option alows you to move to the firg screen in SWRRBWQ from
any screen without having to use the INDEX function.

The RUN Button This option dlows you to submit an input file that you have crested to
the SWRRBWQ model for execution. If you have incorrect
entries in the file when you click on this button,
SWRRBWQ will inform you that you have incorrect values
and teke you to the gopropriate prompt 0 that you may
correct the vaue and resubmit thefile.
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The RESTORE Button Thisoption dlowsyou torestorethe default vauesthat were
in thefile beforeyou started making changes for this screen.
This is an option that dlows you to dart again without
having to exit the sygem or go back to every varigble that
you changed.

6.8 Manual Run Option

Thisoption isone of two main option avalable to you in the SWRRBWQ main menu. This
option alows you to edit input files either usng the SWRRBWQ DOS Utility program or
using the Windows NOTEPAD editor (for those files not supported by the SWRRBWQ
Utility program). This option requires some expertise in SWRRBWQ, 0 we recommend
that you use the Windows interface option to familiarize yourself with the SWRRBWQ
Mode prior to usng thisoption. You should ds0 have access to the SWRRBWQ Utility
Usa's Guide.

Y ou havetwo optionsfar the SWRRBWQ I nput files:

EDIT You may edit any of the SWRRBWQ input files directly. Once you
have slected a file, this button will either cdl up the
SWRRBWQ DOS UTIL program or the NOTEPAD editar
toalow you to edit the file slected.

RUN This option is only avalable for the SWRRB*.INP files. Afte you
have edited the SWRRBWQ inpuit file, you may submit it to
the SWRRBWQ model for execution by sdlecting this
button. This button will be grayed out for dl other types of
filesshowing that it cannot be selected.

The USDA provides the UTIL (Universd Text Integration Language) text editor to assist
uersfor cregting or editing. UTIL is desgned to edit data files with a fixed vaiables and
fixed format. Each variable or field with UTIL come with adescription, the range limitsfar
the variable and an interactive help message that explainsthat variabl€susage. Wesether data
and s0il daa may be brought in within UTIL usng the GETWEAT and GETSOIL
command. Wesather data are sored in 54 ASCII files while soil database can beretrieved
from an executeble file (RUNHIQ.EXE). The user mugt run the RUNHIQ file tordrieve a
s0il from the database. One s0il file will be created eachtime the RUNHIQ isrun. Pegticide
and arop data can be obtained from apick list.
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7. BEXAMPLE RUNS

This section contains three exanple runs to illustrate how to
best use the SWRRBW) Wndows interface. The exanple runs are
selected in an attenpt to exercise all the major portions of
the SWRRBWQ interface. The SWRRBWD applications with three
exanpl e runs are shown in Table 7.1. The SWRRBWQ application
i ncl udes nunber of subbasins, weather generator, simulation
type, four special buttons, nutrients, treatnent, and
statistical analysis. Each exanple run is designed to
hi ghl i ght portions of the nodel and is expl ai ned bel ow.

The first exanple sinmulates water, sedinment yields,
pesticides, and nutrients under relatively uniform soil and
rainfall conditions. A reservoir option and |ake water

guality are included in the sinmulation. The second exanple
enonstrates how the basin is subdivided based on a wde
range of soils, land use, tillage operations, rainfall, etc.

A map of the basin showing the divisions is included. This
exanple also shows how the SWRRBWD interface incorporates
avail able precipitation, tenperature, and sedinment data as
the input files to SWRRBWQ The | ast run sinply contains one
basin pesticide simulation including a reservoir routing and
| ake water quality option

Three exanples were obtained from the USDA and used the
applications of the SWRRBW) LAK RAIN, TEMP along wth
UTIL in the SWRRB nodel . It should be noted that sone of
the values in exanple input files have been changed in order
to produce reasonabl e results.

7.1 Example 1
Summary of scenario

A watershed is located in Waco, TX with an area of 74 knf, a
channel length of 1.55 km and an average channel slope of
0.0001. The entire watershed is divided into four subbasins
because of differences in |land use and topography. A single
reservoir and |lake water quality are sinmulated at the basin
outlet wwth all subbasins draining into it. Two pesticides,
Paraquat and Bl adex, and nutrients are also sinulated. Each
subbasin uses the sane soil series, i.e., Houston Bl ack,
which contains three |ayers. This exanple was originally
provi ded bY USDA and distributed with the SWRRBW)D nodel . The
USDA exanple input file is called R ESEXAM DAT. It should be
noted that the channel |engths for subbasin 2 and subbasin 3
in the routing data have been nodified for this SWRRBWD
Wndows so that the transmssion |osses from the subbasin
outlet to the basin outlet could be estimted properly.
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Thus, the output of this exanple will be different from the
one (i.e., R ESEXAM QUT) given by USDA The sanple run is
for three years, January 1, 1970 to Decenber 31, 1972.
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Table 7.1 Example Run Matrix for SWRRBWQ Windows Interface

SWRRBWQ Application Sample Run
Example 1 Example 2 Example 3
# of subbasins 4 4 1
Weat her Raingage ID User defined Chickesha OK
Generator
System defined Waco, TX Coleman, TX
Precipitation Simulated ? ?
Mesasured WASHITA PCP
Temperature Simulated ? ?
Mesasured WASHITA TMP
Simulation Type | Groundwater ?
Pond ?
Reservoir Each subbasin ?
Basin outlet ? ?
Lake Water Quality RIESEXAM.LWI' SHOP.LWI’
PESTICIDE ID # of pedicides 2 1
SOIL ID # of sils 1 4 1
CROPID # of crops 3 1 1
Nutri ents ? ?
Treatment N & P applied ? N only
Pegicide applied ? ?
[rrigation
Statistical Measured Water Yield WASHITA STA’
Analyss
Measured Sediment Yield WASHITA STA'

*  Input filessupplied by USDA
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The entry Erocess will be explained in a series of steps

meant to ta (
or view ng the input

STEP 1.

STEP 2.

STEP 3.

e you step;by-step t hrough the process of editing
ile for this exanple run

Sel ect the SWRRBWQ Wndows Interface by clicking on
the Wndows Interface button once you have selected
t he SWRRBWQD opt i on.

Select an existing file called SWRRBOOL.INP in the
SWRRBWD interface by clicking on the File option at

the main nenu. There are a total of 14 screens
available to you when you click on the |NDEX button
that illustrates the overall structure of the input

file (the other screens are grayed out due to choices
made in the sanple run). Normal |y, SWRRBWD requires
you to provide information on nunber of subbasins for
the simulation, drainage area, weather statistical
data based on Raingage ID, sinulation type, soil, and
crop. Since you are retrieving an existing input
file, you will not be required to do this.

You should examne the input file in detail and
famliarize yourself with it by using the NEXT and
BACK buttons to nove through the screens and the HELP
button to obtain general and detailed information
about the interface and specific pronpts. Areas that
you shoul d focus on are given bel ow

How to retrieve weather statistical data:

You retrieve weather statistical data from the
weat her dat abase. This is done in the second screen
of the Wndows Interface. This screen and the
subsequent screen that contains the statistical data
is shown below in Figure 6.1. To select a different
station in the sanme state, click on the Rainga?e
station option and a list of all the stations w

cone up. Move your cursor to the option that you
want and press ENTER and this option will be the new
station. Keep in mnd that you should restore the

station to the WACO station option when you submt
the file to the SWRRBWD nodel .

How to access the Pesticide Table, the Soils-5
database, and the Crop Table:

This information is available through the PESTIC DE
ID button, the SAOL ID button, and CROP |ID button.
These buttons wll appear on the screens where you
are required to enter information about pesticides,
the soils, and crops. Refer to the HELP function for
i nformati on on these buttons.
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STEP 4.

STEP 5.

STEP 6.

How to enter your own lake water quality data:

In the Wndows Interface, you are given the option of
entering your |ake water quality data. This is done
in Screen 5. In this exanple run, an USDA Lake \Water
Quality File exists (it is called R ESEXAMLW) and
is accessed through the Lake Water Quality File entry
option on Screen 5.

Once you have examned the input file and are
famliar with it, you should submt it to the SWRRBW)D
executable for processing. To do this, press the RUN
button. SWRRBWQ will validate all the input data in
the file when ¥ou press this button. [If you have any
errors, it wll bring you to the incorrect entries.
Wien you submt the input file to the nodel , the
Wndows interface wll generate the input files
required by the nodel, including the SWRRB####. LW,
which is the lake water quality file containing the
i nput data from R ESEXAM LW.

A graph shomjnq eight plots will appear on the screen
while the nodel is running. Once the processing is
conplete, the output file wll be shown using the
NEWEPAD editor in Wndows. The output wll not be
shown.

You may also use the SWRRBWQ Wndows Gaphic Wility
Program to plot a different graph than the one you
saw when the nodel was running, once you have run the
nodel. This utility is available through the Wility
itemon the top of the screen. Wen you select this
option, a list of variables in the dataset wll
appear on the screen. You may select up to ten
variables to plot against each other in a single
gr aph. An exanple of this graph is provided in
Figure 7.2.
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= SWRRBWOQ [SWRRBDD1.INF)
File Edit Tool U Help

Weatﬁer Data-

Raingage ldentification

State: E ' Read single raingage for entire basin

3 User defined stati ® Simulated single raingage for entire basin
' Read in one raingage per basin
® System defined station _ Simulated for multiple raingages

Raingage station |WACO |EI

B

O Read single min-max temp for entire basin 10-year frequency 0.5 h rainfall
@ Simulated min-max temp for entire basin

P 10-year frequency b h rainfall

> Read min-max temp per basin

Number of years of max monthly
 Simulated multiple min-max temps 0.5 h rainfall

|ﬁ| Latitude of watershed

Figure 7.1 Wndows I nput Screens for Wather Data (Screen
1)
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= SWRRBWQ [SWRRBOO1.INP) M E
File Edit Tool Utilities Help

un [ ez |

Sla-tistics \-ve ather- data

wecrenr 145 |

MONTH | MAX TEMP [ MIN TEMP| COEFF | SOLAR| 0.5H | PROB[W/D) | PROB[W/S] | DAYS | MEAN
Jan 14.6 3.2 037 250 10.67 0.148] 0.397 0 6.8
Feb 16.6 5§ 012 320 17.02 0.21| 0.424 0 7.3
Mar 20.6 8.2 015 427 17.53 0.166| 0.417 0 7.5
Apr 25.2 13.2  0.09) 488 23.88 0.203 0.414 0 121
May 29.3 17.7  0.06 562 40.13 0.188] 0.429 0 15.74
Jun 33.6 21.9  0.06  651] 22.88 0.138 0.416 0 116
Jul 35.6 2337 0.04 613 50.8 0.072 0.344 0 81
Aug 35.9 235 0.08) 593 29.21 0.111 0.389 0 9.9
Sep 32.3 19.9 0.0 503 31.75 0.138 0.455 0 13.9
Oct 27.3 142 0.08) 403 36.83 0.123 0.337 0 13.74
Nov 20.1 7.4 011 306 8.89 0.142 0.425 0 10.41
Dec 16 43 015 245 12.19 0.133 0.414 o 81

I >
Figure 7.1 Wndows Input Screens for Wather Data (Screen

SWRRB GRAPH

200 ¢
180+ /R
(MM) o0}
SURQ
50}
1] - I + — - R 4
o B 12 18 24 30 36 SUB SURG

Monthly

Figure 7.2 SWRRBWQ Graph from Exanple 1
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7.2 Example 2
Summary of scenario

The little Washita R ver Wtershed covers 538.2 square
kilometers and is a tributary of the Wshita Rver in
sout hwest Gkl ahoma. The watershed is in the southern part of
the Geat Plains of the United States, which was one of seven
wat ersheds chosen across the Nation for the Model
| mpl enentation Project (MP) by USDA The climate is
classified as moist and subhumd, and the average annual
rainfall was 29.42 inches for the 24 years of data collection
by the ARS. Mich of the annual precipitation and nost of the
large floods occurs in the spring and fall. The average
tenperature i s degrees Fahrenheit.

Surveys of the soils in the watershed have been nade by the
SCS and published (Bogard et al. 1978, Mffatt 1973, Mobl ey
et al. 1967). In these surveys, 64 different soil series
were defined for the watershed, and 162 soil phases were
mapped within these soil series to reflect differences in
surface soil textures, slopes, stoniness, degree of erosion,
and ot her characteristics that affect |land use. These surve

publications also provide information associated with eac

soil series, such as depth to bedrock, typical texture found
at each depth, perneability, available water capacity, pH,

and suitability for use In nodel inputs. Soil in the
wat er shed were ﬂrouped into one of four hydrologic groups
groups A through D, on the basis of their soil properties
that are known to influence runoff. These soil properties
included depth to the water table, infiltration rate, and | ow
pernmeability of subsurface soil |ayers. Hydrol ogi c group B
Is predomnant, covering 73.3 percent of the watershed.
Scattered areas of shallow soil in the western end of the
wat er shed have high runoff potential. There are a few areas
potential in the eastern end of the

with high r unof
wat er shed because the soils have very low perneability.
Scattered throughout the central portion of the watershed are
areas wth very low runoff potential because the soils are
predom nantly sandy and, thus, have a high infiltration rate
and have flatter profiles.

Except for a few rocky, steep hills near Cenent, OK, the
upl and topography is gently to noderately rolling. Maxi mum
relief in the watershed is only about 600 feet. The channel
systemis well devel oped throughout the watershed and extends
practically to the drainage divide in nost areas, so the
wat ershed 1s well drained except for a few alluvial areas.

The watershed first is divided into four subbasins and a nmap
of the divisions is shown in Figure 7.3 (Arnold et. al,
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1990) . Actually, subbasin 4 is defined as an alluvium
channel carrying the flow from three other subbasins to the
basin outlet. Subbasin characteristics are shown in Table

7.2. Notice that channel length in routing data for subbasin
4 is zero because the subbasin outlet for subbasin 4
coincides the entire basin outlet.
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Figure 7.3 Wat er shed 522 at Chi ckasha, Gkl ahoma
(After Arnold et al. 1990)
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This exanple shows how the interface reads in neasured
precipitation and tenperature data when the option selected
Is READ IN SINGLE RAINGAGE FOR ENTI RE BASIN Al so, when

measured water yield and sedinent data are available, the
nodel wll perform statistical analysis to conpare the
predi cted and neasured water and sedinent yields. The data
set was devel oped to denonstrate several input options. It

is not nmeant to describe the system Consequently, measured
and predicted val ues may not conpare well.

STEP 1. Select the SWRRBWQ Wndows Interface by clicking on
the Wndows Interface button once you have selected
t he SWRRBWQD opt i on.

STEP 2. Select an existing file called SWRRBO02.INP in the
SWRRBWD interface by clicking on the File option at

the main nenu. There are a total of 16 screens
available to you when you click on the |INDEX button
that illustrates the overall structure of the input
file (there are normally 22 screens; however, a
certain nunber wll be grayed out depending on the
selections for this exanple). Normal Iy, SWRRBWD

requires you to provide information on nunber of
subbasins for the simulation, drainage area, weather
statistical data based on Raingage ID, sinulation

type, soil, and crop. Since you are retrieving an
eﬁ!stlng input file, you will not be required to do
this.

STEP 3. You should examne the input file in detail and
famliarize yourself with it by using the NEXT and
BACK buttons to nove through the screens and the HELP
button to obtain general and detailed information
about the interface and specific pronpts. Areas that
you shoul d focus on are given bel ow

How to prepare the Water and Sediment Yield File, the
Precipitation Data File, and the Temperature Data
File (.STA, _PCP, and .TMP files):

These files are ASCII files and nust be in a certain
format. For this exanple, you wll have the
followng existing files: WASH TA STA, WASH TA. PCP
and WASHI TA. TMP.  You nust select these files at the
Wt er and Sedi nent | nput File opti on, t he
Precipitation Data File option, and the Tenperature
Data File option. You may use the NOTEPAD editor to
view these files outside SWRRBWQ. The hel p nessages
for the variables requiring entry of these file nanes
will provide you with the format as well as other
useful information.
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STEP 4. Ohce you have examned the in

file and are
t

put
famliar with it, you should submt i o the SWRRBWD
thi

t
executabl e for processing. To do this, press the RUN
button. SWRRBWQ will validate all the input data in
the file when you press this button. If you have any
errors, it will informyou of this and bring you to

the incorrect entries.
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Table 7.2 Washita Watershed Subbasin Characteristics

I nput Vari abl es Subbasi n Entire
Basi n
1 2 3 4
SUBBASI N DATA (fromthe subbasin outlet to the nost distant point in the subbasin)
Fraction of basin in subbasin . 297 . 564 . 085 . 054 1
SCS runoff curves nunber 77 75 77 77
Soi | al bedo .15 .15 .15 .15
Water content of snow (nmm 0 0 0 0
Mai n channel length (km 14. 2 11.7 6.8 27.1 41. 2
Aver age channel slope (m'm . 0038 . 0038 . 0076 . 0114 . 0019
Average main channel width (m 9 11 11 13
Effective hydraulic conductivity 10.0 10.0 10.0 10.0
of channel alluvium (nm hr)
Channel N val ue .05 .05 .05 .05 .05
Overland flow N val ue .05 .05 .05 .05 .05
Return flow travel time (days) 0 0 0 0
Sedi ment concentration in return 750 750 750 750
flow (ppm
USLE erosion factor P 1.0 1.0 1.0 1.0
Aver age sl ope length (m 55 55 50 100 60
Aver age sl ope steepness (mm .08 .09 .08 .01 .08
ROUTI NG DATA (from subbasin outlet to basin outlet)
Average channel width (m 9.0 9.0 11.0 0
Aver age channel depth (m 3.0 3.0 3.5 0
Channel slope (mm . 011 . 011 . 011 0
Channel length (km 27.1 13. 3 3.1 0
Channel N val ue .05 .05 .05 0
Effective hydraulic conductivity 10.0 10.0 10.0 0
of channel alluvium (nm hr)
USLE soils K factor for channel . 305 . 305 . 305 0
USLE C factor for channel 1.0 1.0 1.0 0

STEPS5. A grgh showing eight plots will gopea on the screen while the modd is
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running. Once the processng iscomplete, the output file will be shown using the
NOTEPAD editor in Windows. The output will not be shown since it takes up
morethan 20 pages.

STEP6. Youmay dso use the SWRRBWQ Windows Grgphic Utility Program to plot a
different grgph than the one you saw when the model was running, once you
haverunthemode. Thisutility isavalable through the Utility item on the top of
the reen. When you slect this option, a lig of variables in the dataset will
gpea onthe screen. You may select up toten variablesto plot in asingle grgph.

7.3Example 3
Summary of scenario

Thisis ascreening level example: a watershed without subdivison, one pedicide (Banvel)
gpplied to corn fidd was smulated for the watershed and lake water qudity. The watershed
islocated in Coleman, TX, with an areaof 101.1 km’, achannel length of 1.55 km, and an
average channel dope of 0.001 Since there is one subbasin, only the subbasin daa is
required for computing transmisson loss and performing sdment routing. Routing
variables has been skipped. The input file caled SHOP.DAT, which was provided by
USDA, has been modified. The subbasin channd length supplied in SHOP.DAT was
changed from 0.55 to 1.55 km. The average main channel width is 3.5 km ingtead of 0.01
km. Thetata smulation length for thisexamplerun isfor three years. January 1, 1970 to
December 31, 1972.

STEP1. Sdect the SWRRBWQ Windows I nterface by clicking on the Windows I nterface
button once you have slected the SWRRBWQ option.

STEP 2. Sdect an exiding file caled SWRRBOO3.INP in the SWRRBWQ interface by
clicking on the File option a the main menu. There are atatal of 18 <reens
avalable to you when you click on the INDEX button thet illustrates the overadl
dructure of the input file. Normaly, SWRRBWQ requires you to provide
information on number of subbasins for the Smulation, drainage area, weather
datigtica databased on Raingage ID, smulation type, 0il, and aop. Since you
arerdrieving an exigting input file, you will not berequired todo this.

STEP 3. You should examine the input file in detail and familiarize yourself with it by
moving through the screens and using the help button to assist you on prompts.

STEP4. Once you have examined the input file and are familiar with it, you should
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STEPS.

STEPG.

submit it to the SWRRBWQ executeble for processng. To do this press the
RUN button. SWRRBWQ will vdidate dl the input daa in the file when you
pressthisbutton. If you have any errors it will bring you tothe incorrect entries.

A grgoh showing six plotswill gopea on the screen while the model is running.
Once the procesang is complete, the output file will be shown using the
NOTEPAD editor in Windows.

You may dso use the SWRRBWQ Windows Gragphic Utility Program to plot a
different grgph than the one you saw when the model was running, once you
haverunthe modd. Thisutility isavalable through the Utility item on the top of
the reen. When you slect this option, a lig of variables in the dataset will
gpea on the creen.  You may sdlect up to ten variables to plot in a single

graph.
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APPENDIX A:
SWRRBWQ WINDOWS INTERFACE DESIGN

When you select the Wndows Interface option, you have the
option of either using the Wndows' interface to SWRRBWD or
using the SWRRBWQ DOS UTIL program to edit existing input
files. W wll focus only on the Wndows Interface portion
of SWRRBWD in this appendix. For information on the SWRRBWQ)
UTIL program refer to the SWRRBW)Q Mdel Technical Manual
(Arnold et al. 1991).

The SWRRBWQ Wndows interface is designed to be as user-
friendly to the user as possible. It does this through the
conbi nation of handling all the input variables, accessing
two databases, and managing five input files required for a
SWRRBWD run. Four special buttons have been devel oped to
assist the user to sinplify accessing the data. These four
I Ds are Raingage, PESTICDE, SAL, and CRCP. The Rai ngage
and SOL ID serve the sane function as CGETWEAT and CETSO L
used in UTIL. The PESTICDE and CROP ID performa pick |ist
function, where the user is presented with a list of choices
and pi cks an option.

There are a total of twenty-two screens in the SWRRBW)
Wndows interface. The screen input sequence (see Table 3.1)
reflects an overall structure of the SWRRBWQ nodel . Screen
nunbers are assigned to cover all the general input
requi rements di scussed previously. Table 3.1 also shows the
rel ationship between the screen nunbers in the interface and
the corresponding line nunbers witten in the SWRRBW) i nput
files. Furthernore, a spreadsheet (see Table A1) is
generated to identify the controls (variables) for each
screen. This table defines the follow ng for SWRRBWQ

vari abl e nane in SWRRBW)

t he description of the variable,

I ine nunber of SWRRBWQ i nput file,

screen nunber,

control nunber,

control type, item range, default, and unit.

oukwwRE

Each variable has a unique control nunber on a particular
screen in the interface. For exanple if you refer to the
first page of Table Al, a variable LU is defined as Nunber of
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Subbasins, which is the seventh control on the first screen.

The LU is witten at the third value of the forth line in
the SWRRBWQ i nput file (*.DAT). The LU s type is integer, up
to ten subbasins can be specified, and the default should be
1

There are a total of five input files that may be needed for
a SWRRBWD run. The interface will generate and edit two
input files, i.e., .DAT and .LW. Three other input files
(i.e., .STA, .PCP, and .TMP) can only be read in through the
i nterface. However, they can be edited through the SWRRBW)
Manual Run option. Al the variables in the .DAT and .LW
files are included in the interface, while the .STA .PCP

and .TMP files are treated as separate inputs to the
interface. The input files nust have the appropriate fornat
that are required by SWRRBWQ

The Raingage ID is designed to retrieve statistical weather
data for the raingage of interest from weather database. The
weat her dat abase contains four single variables and el even
nmont hly variables for nore than 1200 rai ngage stations, which
are used for generating daily precipitation, tenperature, and
solar radiation. The interface first ask the user to select
the State, and then allows the user to have a option for
selecting either a user defined station or a system defined
station on Screen No. 3. If a system defined station is
used, the raingage stations available to the State will show
on the |list. Once a raingage station is selected, the
weat her data are directly loaded into the fields reserved for
recei ving weather variables. If a user defined station is
checked, the user nust enter the statistical weather val ues.

The PESTICIDE ID button brings up a list of 76 pesticides
that are contained in SWRRBW) and di spl ays the pestici des and
pesticide paraneters on the screen. Once the user selects a
pesticide, all the values on the sanme line with the pesticide
nane will be |oaded into the row of the pesticide screen.

The SOIL ID button was developed to retrieve a soil directly
fromthe soil database, which contains 8 single variables and
seven variables for the layer (up to ten layers) for 14,000
soil series. The user should provide one or nore letters of
the soil; the values for the soil are then loaded into
appropriate fields by the interface.

The CROP ID button is simlar to the PESTICDE ID. It reads
a list of 22 crops that are currently supplied in SWRRBW)Q and
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di splays the crops and crop paraneters on the screen. Once
the user selects a crop, all the values on the sane line with
the crop name will be |oaded into the row of the crop screen.
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Table A.1 Variable Input Sequence in SWRRBWQ Interface
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