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'I'he e-manual is beseil oil the Ilheoretical docomellt :nion and uscr' s manual `Soil and water assesstnen1 toril User's Manual ,
version 2000' (Neilch el al ., 20111) and `AreView inicrface Cur SWA'1'20O(1' (Di I .uzio ct al ., 2001), publicalions published
by the USI) ;\-AIRS die Texas Agricultural l xperiutettt Stauittn, Temple, Texas, USA . '1'he wcb-based version of the
manual was developctl as a didaclic mol for tito undergraduale and gradua le stuticnts of the 1 1 acully of Agricullute and
Applied liinlnk;ical Seienees of l '. (I,I .ettvcn, lollowing Ihe Sorfacc 1 lydrolol,y eourse, and the allano( of (he lnlcrunivcrsil y
Prograunme in W;ucr ltesources lingineering (IUI'\X'ARl , k .U .I .ettven and VUI ;) .

'1'hc e-manual is iniended (o guille studcnts, engiucers and scientists in running thc tnodel . Combination of the software
and lheorelieal e tnanuals enables lo explain Ihe underlying Iheory of (he sohwa he stops one has lo go through running Ih e
ntodhl 'I'he ad yantagc of (he wcb-brin( film] is tb ;tt user's can gil Iltrough Ihe Iheorclical ;uttl software rnanutls an d
~pie probteru st 1heir own pace, as b-c ptent as they vvant, witltuut Ihe need of mi instructor .
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3 SOFTWARE MANUAL

3.1 INSTALL AVSWAT

1 If you have not done so, turn on your computer. Download the archive file
(ftp ://£tp .brc .tamus.edu/publswat/pclswatavlavswat2000.zip) and extract the
ArcView interface installation files with WinZip' to a specified directory, for example
d:\temp\ .

Start ArcView 3 .x .

. Select Open an existing project and click OK

1NI~i:~t

	

can b, thought of as being a folder that stores ArcView Documenta .
Actüally, Prvjects do not conlaio duplicares of spatial or tabular data, but merey store "pointers" lo tbe

original dcha, as well as storing the display formatting of Views, Tabies, Charts, Layouts and
Themes. (I .earning ArcView — The NPS course . http ://www.nps .gov/gis/av3 online/)

■~ u

4. Niove to the directory, used in step 1, containing the installation files . In thi s
example, we used the directory d:\teme\. 1

Ero¡ect }ii indow lje
llevo Projeet CUI+N

Clase Roject

fi aste Pro¡ect Ctrl+S
Save Prgect ¿s . .

Extensians. . .

Exit

List Faes of Type:
j Prolect 1` .aprl

órives:
c'

File Píame :
setup.apr

Pirectories :
c:\temp

OK' '

Cancel .

G lem p

Choose setup .apr atad click OK. This file is not an ordinary project file. In contras t
with other project files, it contains no ArcView Documents, it only contains a link to
the installation file of SWAT2000 ArcView (AVSWAT) .

lf winzip is not installcd, you can download it from http ://www.winzip .com/ .
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SOFT\VARE MANUAL - 3-2

6. The installation program for the AVSWAT interface will be activated .

7. Follow the installation wizard step by step .

8. Delete all installation files, stored in the directory you nave chosen in Step 1 . In tivs
example the directory d :\temp\ was used .

REMARK : The ArcView interface for SWAT2000 has been formatted to create a separat e
direaory structure from previous versions . This allows users to keep hoth version s
installed on their machine .

To uninstall :

1. Uninstall the program, using the standard uninstall tool of your Windows operating ,
system .

2. Make sure the Insta/lation dir directory and all subdirectories are removed from your
machine

3. Delete file avswat.avx ( . ./ESR1/Av_gis30/ArcView/Ext32/avswat.avx)

More information is available at the AVSWAT manual section 2 (Installing the ArcVie w
interface) (Di Luzio M. et al . 2001) .

3.2 PREPARE INPUT

3.2.1 ARCVIEW LAYÉRS

3.2 .1.1 DEM (Digital Elevador' Model)

DEMTneeded in SWAT is a gtid . The data available for Flanders is stored in * .txt files on
the network drive (\geodata\dtm_niveau_2\text\) . Before you can input them in
S\X/AT, a conversion is needed .

A grid is basically a raster . Rasters store dat a
in a single pixel definíng an arca. There are

different sorts of Raster Datasets: lmage s
(DOQQ, DI'sM, *.img, * .gil, & * .tif. . .) and
Arc/Info Grid (Analogous to a Coverage for
raster data) . (Learning ArcView — The NYS course .
http://www .n *ov is s v3 onlineL)

%nl Woild
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How to convert * .txt files in auseful format?

Because * .txt files are large, it takes a while to open a file . First look to the survey laye r
(\geodata\dtm_niveau_2\raster\cov\) .

Elle Ldit 1Liew Iherne 9nalysis Solace frsphies ]eLindow lielp
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The filename will be diSplayed in the `Pile'-record . Import all files you need as tables.

a. To do so, go to the project window and go to the `Table'-section :

a¡ ArcView GIS 3-2 a
Eile Proiect Window delp

Untitled

	

5

bloom r3nN i

	

( _Ácld

raw s

Cheris

Layouts

Scripts

b. Click on the `Add' button . The `Add táble' window will appear .

He Mame :
23&5045. txt

Directorias:
d: \drives\o-minorgeodatadtm_nive l

L i 230e51 .trt
['] 245e5030 .txt
D 245e5045 .txt
Di 245c51 .t :d
E 245e5115 t :d
D 315e50311.txi -- II
1-1 315e

	

5.b1

G Sdect the needed files and click
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Return to the view and add all tables as `Event Theme ' .

If you llave a table containing data about the features displayed on a view, for example, a
dBASL filo of business data on a state-by-state basis that you want to visualize on a view

containing the states. And if you llave a table containing XY coordinares, for example, a tabl e
containing latitude longitude locations taken from a GPS receiver .
You can add this data to a view as a theme . Each record in the table will be displayed on the view
as a point feature . You can then work with this theme like any other theme . This is called a n
`Event theme'

. Go to the option `View' of the menu bar . And sclect the option `Add Event theme' .

YieVl II-teme ánelysis Suda )
Properties. . _

y

	

8dd Therne. .

	

Ct,I+ T

Leyout . . .

iOCStyle. . .

Full F.ttent
Zoom I n
Zoom cut
Zoom To T hornea
Zoom Tu Sülootud
Zoom Pieyiou s

Eind.. .

	

Ctd+ F

r

1
1 b . Complete the `Add event theme' dialol ; .
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c . The rabie will be imported als point layen in the view.

d~ Atoliliew GIS 1.2 a
Ede £dt .Eew 'heme Analysis Sutece !iephcs lif.indew tieI p

L®J +,Ire)UUI ~lUllívE TRgU Y;I ~

[t1R11 ~Ilalel~l Ih1T1 • .I	
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Convert those to a 'Grid'-file.

a. Make sute that the extension 'Spatial Analyst' is activaied .

b. Go to the option `Therne ' of die menubar and select `Convert to Grid' .

Auto-label . .
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c . Complete the `Convert' dialog, and click on 'OK' .

Canverl 245e5045 .1x1

Use the height as value for those new layers .

When adding multiple textfiles, you can merge them with the `merge'-tool of th e
`geoprocessing' tool .

Using merge is similar to union--a new theme is created from mtlltiple themes but thei r
features ate not intersected . Merge allows you to combine the features from two or mor e

themes of the same geometric type . \Vhen you merge themes, you specify which [heme has the
same fields you want the new theme to have. if the other themes you're merging have more field s
than the theme you have specified, those fields won't be in the new theme's table . If the other
themes don 't have the same fields as the [heme you 've specified, empty cells will be addcd tu th e
new theme's table. You might merge several tiled county themes with census data to make a
metropolitan anea.

GeoProcessing is a way to create newpe/mamut data based on themes in your view. In mos t
ir!s` cases you will alter the geometric ptoperties of the features in a dataset while controllin g
some aspects of how its attribute data is handled .

3.2 .1 .2 River (Optional)

The river file can be found in \geodata\hydrografischc_atlas\cov\wlasvl2. It is a lin o
layer .

Line layers are representing ohjects who posscss a cert.Iin length, but who are too small to
	 be rcpresentcd as polygons, fi,r example roads, rtilways and rivers .

Grid Narre
1 n,fgrdl

K

Cancel
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jure usiliI ; . Ihe livcr layen, sume as_loptions are needed ,

lf canals are present, (Mete them . ' 1'hey cross rivers and nave a lot of influence on th e
rivergcneralion by AVSWAT .

r .r

Rival utiilunil t:laannel a

Rivexwith channels

Sianulaled úve x

rr

V

lar

rr

Sol

• If drainage ditches are present, cut them in two parts based on DEM information .
Drainage ditches connect two different reaches . By consequence drainage ditches wil l
influence th~ generation process of the stream .

3.2 .1.3 Laúd us e

The land use layer is a grid and located in \geodata\bodemgebruikskaart\lg20gr\ on th e
network drive .

This layer is ready to be used .

3.2 .1.4 Soil

The soil layer is located in \geodata\bodemassociatiekaart on the network drive .

As the soil layer is a polygon shape file and AVSWAT can process shape and grid files,
no conversion ís needed . The file is ready to use. Nevertheless, when using a shape file ,
AVSWAT will convert this file to a grid to make this layer compatible with the land us e
grid (See 3 .3 .2 .2) .

Polygon layers are representing objects who are roo bigto be represented by lines or points ,
for example communities and soil types.

3 .2 .1 .5 Mask (Optional)

This luid must be macle by the user .

The mask grid is differentiated finto arcas classified as category 0 (no data) and atea s
classified as any category > O . Arcas of the DEM grid for which the Mask grid has a
value of 0 will not be processed for stream delineation.
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3.2.2 DBASE FILES

3.2.2.1 Land use

I LooK-uP TABT. E

The land use look up table is used to specify the SWAT land cover/plant code or SWAT
urban land type code to be modeled for each category in the land use grid . Because thi s
information can be entered manually, this table is not required to run the interface .

This table can be forra }atted as a dBase table .

dBase Table Format (2 fields )

Field name Field format Definition
VALUE String Number of layer categor y
I-ANDUSE String 4 chars Corresponding SWAT landuse or urban code

This last table is already been created for Flanders . It's narned `landuse .dbf and can be
found in the file /otherdata/swat/SWAT_DataForFlanders .zip on the network drive .

3.2.2.2 Soil

The categories specified in the soil layer will need to be linked to the soil database (U S
soils data only) included with the interface or to the User Soils database, a custom soi l
database designed to hoid data for soils not included with the US soil database . The use r
has four options for linking the )ayer to the US soil database .

The option, "Natne" , is chosen when soils data from the User Soils database are to b e
utilized . The user will import SWAT soil files ( .sol) or . type the soil data into the Use r
Soils database for each of the laye: categories prior to creating the project . The "Narre"
specified for each of the )ayer categories is the name of the soil in the User Soils
database .

To reclassify the )ayer categories, the informador may be manually entered within the
interface. Alternatively, a look up table may be loaded which has this infonnation usted .

I LOOK-UPTABLE

The format of the table will vary depending on the option chosen to link the soil data t o
che soil layer . Because chis information can be entered manually, this table is not require d
to run the interface .

The first row oh che soil look up cable nutst contain the ticld narres . The remaining rows
will huid che required data . An examplc soil look up table can be found in the include d
clataset .

dllase'I 'abie format : Nante option (2 fiekls)

Nomina ut ll~tt category
Name of thc snil . The name entered into chi s
la :Id must currespondl fu clic mune of a suil i n
Ihe lista Soils I)atahase.

This cable already exists . It's nat»ed `sud .dhl' and can be found in che fil e
/othcrdata/swat/ S\WA'l '_ l)ataForFlanticrs .zip on the network drive .

l+Icld !!t9.

	

1i-Id Iunn" t
VA{ I1{

n.ie

	

tihinh
NAM1"s —

	

String 31 ch:as ma s
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The format of Ihe 118er Soils database can he found in Soil and Water Assessment 'Pool ,
User ' s Manual, version 2000 (Neitsch et al ., 2001) .

The User Soils database for Flanders exists . lt's named `usrsoil.dbfand can be found i n
the lile /otherdata/swat/swat (adapted for Flanders) .zip. More information about thi s
filo can be found in appendix C .

Copy ` usrsoil.dbf' roto che directory <InstallationDirectoryAvSWAT>/AvSwatDB/ .

3.2.2.3 Weather generation

1 I .00ATION TA13LE

The user will provide a record for cach station to be used: che "Name" field will contain
the string used as the station name in che User Weather Stations database .

dBase Table Format: (4 fields)

Field name Field format Definitio n
ID Integer Gge ídentification numbe r
NAlvíE String mas 8 chars Cortesponding gago name string

XPR Floating point X coordinate in the defined projectio n
YPR Floating point Y coordinate in the defined projection

This table already exists. lt's named `wgnstations .dbf and can be found in the fil e
/otherdata/swat/SWAT_DataForFlanders .zip on che network drive.

II DATA TABLE: USERWlATL[ER STATIONS DATABAS E

The format of the User Weather Stations Database can be found in Soil and Water
Asséssment TQoi, USer's Manual, version 2000 (Neitsch et al ., 2001) .

The User Weather Stations Database for Flanders is named `usrwgn.dbP and can be
found in /otherdata/swat/SWAT_DataForFlanders .zip . More information about this
file can be found in appendix D .

Copy `usrwgn.dbf into the directory : <InstallationDirectoryAvSWAT>/AvSwatDB /

3.2.2.4 Precipitatio n

I LOCAT[ON TABL .E

This table is formattcd as a dBase table :

dBase Table Formal : (5 fields)

Field name Field format Definitio n
ID Integer Gage icIentific, rion number (not used

by interface)
NAME. String max 8 chars Corresponding rabie name string
XPR Floating point X coordinare in the defined projectio n
YPR Floating point Y coordinare in che defined projection
E[ .LVATION Integer Elevation of niin gane (m )
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II DATA TABLE

The name of the precipitation data table is "name.dbf" where name is the character strin g
entered for NAME in the rain gage location table .

This table may be fonnatted as a dBase table .

dBase Table Format : (2 fields)

Day of precipitation
Atnount of precipitation (mm)

The format of the tables for temperature (°C), Solar Radiador] . (MJ/m 2 /day), Win d
Speed (m/s), Potential ET (mm) or Relative Humidity (fraction) Gage Location Table i s
equivalent to the format of the precipitation location table .

3.3 RUN AVSWAT

Please notice that all directories mentioned below are for honre-use only . As you know ,
in the competer room, it's forbidden to save files on the c-drive. During the course ,
please save your project and all your data in that directory assigned by the docent.

3.3 .1 GET STARTE D

To start the ArcView Interface from Windows

1 1 . Start Arcview

2. On the File menu, click Extension s

ArcView 3 .x extensions make it easy to add new features to ArcView 3 .x. Extensions ar e
plug-ins that you can load and unload as you need them .

' 1:1eto;~t
ew Project C1141

klpen Rajara . . .
j~ose Hojee]

Definitio nField formatField narre
	Date (yyyymmdd)
Floating point (f5 .1)

DATE
PCP

V

\.r

s ..

~.r
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3. Scroll the list of available extensions until you locate AVSWAT2000 . Click the box
beside AVSWAT2000, a check mark will appear in the box .

4. Select the option `Spatial analyst' in the same way .

The Spatial Analyst Extension allows you to solve spatial problems such as minimizin g
environmental impacts by modeling potential landscape and hydrological changes due t o

development, analyze GRID data, develop buffers around points or ateas of interest . Spa[tal
Analyst uses a GRID theme to analyze data. The GRID theme is the raster equivalent of th e
feature theme. The Spatial Analyst also presents generic spatial analysis functionality on grid an d
feature themes, that is added to ArcView as an extension that is loaded with Extensions in th e
File menu when the project window is active . The user interface components of the Spatia l
Analyst are loaded into the interface feir views . (Learning ArcView — The NPS course .
http://www.nps .gov/gis/av3_online/)

5 . Click OK.

Note: Do not check the Make Default option on the ArcView Extension dialog
box . This option has a bug that prevents ArcView from starting once you hav e
exited the program after turning on this option .

Once the extension is loaded, the SWAT ArcView maro interface screen will be
displaycd .

SWAT , Aiclj nw inlnrfec n

Avolabte Extensions:

} 3D Ana4,,s t

Add XY

_J AD RGImageSuppot t

AVSWAT2tlfx7
_ CADHG Imago Suppott

Cad Readet

CIB Imago Suppat

Cancel

Reso l

1— Make Deiau k

About:

f —'¡.01 NewPropot

DpenPigeci

	 { CopyAttporl PlopcU°I .

Delete PieiecU+t

Exii ArcView
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The main interface offers the user 8 options :

• Create a new SWAT projec t

• Open an existing SWAT projec t

• Copy/Import an existíng SWAT projec t

• Delete an existing SWAT project

• Exit ArcView

• Edit SWAT Database s

• About

• I-Jelp

Three additional options are displayed on the main interface once a project has bee n
opened or created .

• Save the active projec t

• Set environmental variable s

• Return to current project

33.1-1 Create a new SWAT project

To create a new SWAT Project:

1. On the main interface, click the button beside New Project .

2. A browser will be displayed requesting a name for the new project. The browser
shows the directory tree where data associated with the new project will be stored .
The interface will default the project directory location to the installation dírectory .
The default project name and directory location may be used or a new
narre/directory entered .

3. Change the project directory location if desired .

4_ Type a pnject name in thc test box cantal lile Name (a default narra: for the project
is prosítiod).
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5. Once the desired project name is displayed ín the browser, click OK .
6. Select the desired SWAT User Data directory and click OK .

Within the directoty specified in the browser, the SWAT ArcView interface creates a
subdirectory to store the project Piles generated for SWAT. The subdirectory has the
same narre as the project . A project management file or log file is also created for th e
project and is stored in the main directory . The log file is of the file type SWAT
project . The log file narre is the project name with the extension ".swat" .

A project window for the new SWAT will be displayed .

3.3 .1 .2 Open an existing SWAT projec t

To upen an existing SWAT project:

1. On the main interface, click the buttrm beside Open Project .

2. A browser will he displayed . lf necessary, move to the proper directory . Click on the
name of the SWAT project log file (.swat) belonging to the project you wish to open .

3. Once the desired project name ís displayed in the text box called File Name, clic k
OK .

4. A prompt box will be displayed which offers the option of making a backup copy o f
the project. If you wish to make a backup copy of the project, click Yes . If not, click
No.

5. The project window for the SWAT project will be displayed. The layout of th e
window is recreated from the last time the project was saved.

The user may also open a SWAT project without first loading the AVSWAT200 0
extension . To open a project directly from ArcView, select Open Project on the
ArcView File menu . A browser will be displayed. Use the directory tree to open
the project directory. Within the project directory, an ArcView project ( .apr) file i s
stored . Select this fide and click OK. ArcView will load the SWAT interface an d
open the project in one step.

3.3 .1 .3 Exit ArcView

To close the SWAT ArcView interface and ArcView :

1 . On the main interface, click the button beside Exit ArcView.

Filo Namo :
jj

v

üst Filos el 'f ype:

	

Urives:

j SWAT uwivet [" .swall

	

2rl

	

le:

0 K

Cancel

	

1

Diioctorios:

c :\projid 1 \ave200 0

(a monis- 1
ovt20M
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2 . A prompt box will be displayed requesting the user to verify the comman d

Eeiting ArcVie w

E xiling ArcView wi1 lose the interface

0 and ArcView saving any ci,anges made
:inca be las( sane:
Do you wish to ptoceed7

Yes

	

1 No

3. To close the SWAT ArcView interface and ArcView program, click Yes . To abandon
the exit procedure, and return to the main interface screen, click No.

3.3 .1 .4 Save the active project

To save the active SWAT project:

1. On the main interface, click the button beside Save Current Project.

2. A prompt box will appc .u: once the project has been saved. Click OK to return to th e
main interface .

The project iiu st be saved yia the Save Current Project option on the main interface men u
or by the Save Current Project button (diskette symbol or Pile menu item) for the user to b e
able to fully restore die project in the interface at a Futuro time .

3 .3 .1 .5 Return to current projec t

To return to the project window of an open project :

1 . On the main interface, click the button beside Return to current project .

3 .3 .1 .6 Other option s

See "ArcView Interface for SWAT2000. User's Guide." (Di Luzio M. et al . 2001) .

3 .3 .2 WATERSHED VIEW

3 .3 .2.1 Watershed dileneation

I PURPOSE

IT APPI .ICATION

ITT KEYPiocIDURE:

• Load the DE M

• (Optional) Define the working area (Focused Atea)

• (Optional) Load the stream network to be used for the delineatio n

• Preprocess the DEM

• Specify the minimum sub-watershed area (critical source area )

• Review and edit the stream network point s

• Run the calculation of the subbasin parameter s

• (Optional) Locate the Reservoirs
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Dem grid
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When a new project is created, the Watershed Delineation dialog box will automaticall y
be displayed : If the dialog box is not displayed, click Automatic Delineation, on th e
AVSWAT menu . (The AVSWAT menu is present only in the Watershed View .) The
Watershed Delineation dialog will open .

f itGil : itül •rt,ifi'.1 11r.,l al c ;i id,",Iff A'1

E-- 1 :1111, 11, u1,I1 .11 I
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3.3 .2 .1 .1 DEM setup

1 LOAD DE. M

1 . To load or select the DEM grid, click the button beside the text box labeled "DE M

w

	

grid" .

A dialog box is opened to specify which DEM grid to use . You may select a DEM gri d
that previously has been added to the IVaterrbed Viezv or load a DEM.

11r
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2. Select the option "Load DEM grid from disk". Click OK after the selection . A grid
dataset file browser will appear to allow you to specify which DEM will be used .

3. Select the name of the DEM grid, created ín 3 .2 .1 .1, and Click OK (or double click
the selection.)

4. Once the DEM is loaded, the grid data set path will be shown in the text box labele d
"DEM Grid" . A prompt box will be displayed reminding the user to verify DE M
properties .

5. Click the properties button next to the DEM grid text box . The DEM propertie s
dialog box allows DEM vertical and horizontal units of measure and the projection to b e
verified or edited .

j metas

	

_J
Z Units

	

x

Grid Name
O K

Cancel

Directoria s
c llemp\new1

1) c
(25i tem p

neva l
6 scenarios

walershed

D rives:
C

Betore proceeding, click on the "Properties" button ,
check the Oern properties . and edil as appropriate .

O K

D

6 .926298

Proleckion

Hel
p	 1

	

Canee(

	

O K

u

l meters
>el Units

[Vial

X Y resokikion 96.2755

C Area
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To change the units of measure, click on the arrows to display drop-down boxe s
j rneters

	

. j

	

j rneters
7 Units

	

or

	

X-Y Units

	

) and select one of the listes units .

Important! The DEM properties dialog should correctly report the horizontal an d
vertical units . Incorrect settings will affect the results of the watershed geomorphi c
parameterization .

6. To verify 'or edit the projection, click the projection button .

Note: The projection does not nave to be defined ín order to use the interface . If the
projection is not defined :

• All location tables must use XPR and YPR coordinates to define the location o f
the objects of interest (Latitude and Longitude cannot be used to denote th e
locations)

• The US weather generator database cannot be use d

• The PHU values (the total hect units required for plant maturity (hect units) )
cannot be calculated for each individual plant in the watershed by the interface.

A prompt box will appear listing projection details for the DEM layen . When a new
DEM layer is loaded, the projection will be undefined .

Undelined Role ction

	

OK !

Click OK. A prompt box will appear.

Nojectto n

0 Do you want to modify it?

If the projection listed was correct, click No. To charige the projection click Yes .
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Prgdetiined Projedio n

Crrstom Projection

Halo

	

I Cancel 1

7. Choose Custom projection . If so, a dialog box will be displayed .

8. Scroll the drop-down menus for •Category and Type , to find the project laye r
projection and click the appropriate choices .

9. Once the projection has been selected, standard settings for the projection will b e
displayed in the lower portion of the dialog box . If the projection settings need to be
altered, click the circle beside custom and type the correct values for each of th e
projection propertjes .

fC Standard

	

. C' Custom

Cancel

Category; Proieclions ol the World

Type: Geographic

Projectiorr: Geoyaphi c

r Standard

	

G Custom

	

0K

	

1

Cancel

Projeclwrc 1LemhertConformalConic

	

-1
SPheroid: linterna-Sonia! 1909

	

J

Central Mleridran :

Relerence Latitudes

Standard Parad 1 :

Standard Perallel 2 :

False Eastin g

falce Norltvrg

4.36748 7

9 0

49.83333

51 .16687

150000 .01 3

5400088 .43
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10.Once all projection properties Nave been set, click OK. This will close the projectio n
dialog box .

11. Once the units of measure and projection are properly set, click OK on th e
properties dialog box .

12. Once the DEM properties are set the Apply button (labeled "Preprocessing of the
DEM to remove sinks") will be enabled . The following two options need to be se t
before proceeding with the preprocessing of the DEM .

II FOCUS\!ATEItSI-IEllAREA

1
13 . Click the box beside Focusing watershed area option f Focusin~ w3tzrshed_p• p,

check will appear in the box and a prompt dialog will open .

The user has three options for tnasking an atea of the DEM layer . To activate on e
option, highlight thc, option and click OK or doublc-click the selcction .

The first option, Load mask gricl froto disk, allows the user to impon a grid from a
disk chive . Sclect this option . If so a grid data set browse:r is opened .

Grid Mame Direclories:

c :\temp\newl

DK

Cancel
i y l e : \

ternpr nei,9 1
scenarros
watershe d

Drives :

Options:

Manually delinéate

Sellad houndaiy theme fron~ Water$hed View

OK i
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0 Merue to the previeras mask grid?

Yes

	

No 1

Click Yes to merge the new and prevlous mask grids .

Click No to skip merging.

III BURN IN A STREAM NETWOR K

14. The theme must be a polyline shape file . Click the box beside Burn_in optionr 8cttn_in option . A check will appear in the box and a prompt dialog will open .

Four options are available to specify che stream network:' Digitized Stream Network ,
Reach File VI, Reach pile V3, and Nacional. Hydrography Dataset (N1 O) .

Digitized Stream Network: This option is selected when che user is supplying che
stream network . The interface assumes che stream network deineated in the
shape file contriins no errors .

Reach File VI is che oldest set of US stream network delineations, Reach File V3
is che second gencration set of US stream network delineations, and NHD is che
latest set of US stream network delineations . The VI and V3 stream delineation s
contain many errors . Whcn stream delineations are imported from these dataseis,
the user should define the source . The interface will "clean" the stream
delineation .

1Select che option Digitized Stream Network and click OK (or double click selection) .

Select the narre of the mask grill, created in 3 .2 .1 .5, and click OK (or double click th e
selection) . If a mask was set previously, a prompt box will appear asking if the new mas k
should be merged with the existing one .

Lpad mask gtid ftarn dis k

Options:

Digitized Strearri r. let!'aJll,.

Reach Fila . V 1

Reach Fue, V3

Nacional Hydrography Dataset (lIHD)

OK

Sr'
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1A prompt box will open and the user will select one of two options to load the strea m
1 delineation .

You may select a polyline theme that previously has been added to the U'/atershed Vio) or
load a polyline theme .

Select the option Load from Disk . Click OK after the selection . A ' polyline dataset fil e
browse,r will apear to allow you to specify which shape file will be used .

Optima: oK - i

Cance l

Shapelile Nema Directrnies:

c:\temp\newl

O K

Cancel

	

y

l5 c :1
temp

C~r new l
sceríariu s
wntorslio d

I
Select the namc of the stream network theme, crcated in 3 .2 .1 .2, (hold the Shift key Po r
multiple selection) and click OK. lf any of the selected shape Piles is nota polyline, a

] clialog box will report the error ancl the process will be stopped .

IV DE.M_I?IEnl.1c;~;.5 IN -

1 15. Once the DEM grill is loaded, the properties have been reviewcd, and optiona l
themes are set, click the Apply button next to the label "Preprocessing of the DEM to

remove sinks" .

Frepropessing at the Dem to iemo'e sirks :

	

Apply
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The interface will process the DEM grid to remove all the non-draining zones (sinks) .
While processing the DEM, a prompt box will appear .

l~~m prepro cess ing pptln n

0 Do you want che oeNs on the edge of the "fowsed area" to flo w
toward the irme cells?

Yes

	

N o

Click No if all cells on the edge of the working zone need to flow away from the zone ._
This is the recommended choice.

I Click Yes if the flow is calculated nortnally for edge cells with the edge being slightl y
lower than the cell .

prompt box ís displayed when layer preprocessing js complete. Click OK..

3.3.2 .1 .2 Stream definition

In this section of che Watcrshecl Delineation dialog box, the inicial stream network an d
subbasin outlets are defined. The interface lists a minimum, maximum, and suggeste d
sub-watershed arca (in hectares) are shown in the stream definition section .

0 End d DEM grid preprocessing

O K

Stream deíinition	 -	
Thteshold Atea :

	

200 ¡ha ]
Mir

	

37.394 8
Suggested am nd:

Mmc

	

14557.9

Pluriter ot cells :

	

21 6
t .

~ APRIy

. :. ..,
i

1. In the text box labeled "Threshold area", type che upstream drainage area (in hectares)
required to define the beginning of a stream . The smaller the specified number o f
hectares, the more detailed the drainage network, dclineated by che interface .

2. Click che Apply button .

3. Two themes are now added to the Watershed View and displayed over the DEM grid :
Strcams (che current synthetic drainage network) and Outlets (che respective strea m
junction points) .
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s nete2 .swal - AYSWAT2000 - dlackland Heseatch Centet-Vet. 1-11

Dem gii
d d:\neta \processe N

f~ Focusing wateta F
1 d:\nete\project\nett
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Mentones:rg d the D en; l o

Slream defrnlion--	 --
Tt'estlek1Atea I

	

200
Min

	

37.3948
9ugge;led asount

	

700
Mate

	

14957.9Dude' and inlet definition	
Tabla:

Add by tabla

	

rItslet (?
Main watesshect odilellsl seleclion a r

WholaWaleshed ou lell:l

4 . The user can change the threshold value and re-run the stream and oudet definitio n
routine or proceed with the next section .

3 .3 .2 .1 .3 Outlet and inlet definition

Drainage inlets and subwatershed outlets may be added, deleted, or redefined, within th e
`Outlet and inlet definition'-subsection .

fiutlet and inlat definitio n
T able :

Add by tabla

	

f lnlel f~ Oukle t

The user needs to provide discharge data records for a point-sourcc discharge and th e
oudet of a draining watershed . The inlet discharge is routed through the stream network .

Inlets and outlets may be added to the stream network by importing a predefined tabl a
or manually clicking the mouse over the layer on the screen. Two radio buttons allo w
you to switch the current definition between inlets and outlets .

The legend for the Oudets theme in tbe Watershed View distinguishes the types o f
inlets/outlets added to the view.

The following sections described the difíerent methods used to add inlets and outlets .

1

	

MANIIAI .I .YI Sl)I . 1ING 011iti 'I :S ANn 1NI .I:T.S

Oudets and inlets may be manually edited using the following stops .

Al)1)ING OUTIE'1'S

1 . In the Outlet Definition section of the DEM dialog box, make sure the ¿ptio n

"Outlet" is scicctcd C' !riel G Outlet

11 kit\I'bllühill3 I .1I° IT.I • . I
C. Walesshed

Manua l

Add

	

Ramova Radefin e

L,
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tft

2. Click the Add button.

3. The Watershed Delineation dialog will be minimized . Move the cursor to the desire d
location(s) and click the left mouse button . An outlet point will automatically snap to the
closest stream fine and the feature will be added to the "Outlets" theme .

4. When all desired outlets nave been added, maximize the dialog box.

ADDING TNLRTS (See page 76 of ArcView Interface for SWAT2000 . User's Guide. Di
Luzio M. et al . 2001) .

DELETING OUTLET

1 . lf necessary, zoom in on the inlet or outlet points to be deleted .

■r

41

2. Click the Remove button.

3. The Watershed Delineation dialog will be minimizad . Move the cursor to the
location(s) you wish to =ove.

4. Hold clown the left mouse button and móve the mouse to draw a box around th e
point(s) you wish to remove . Release the left mouse button .

5. A prompt box will appear, asking you to verify rernoval of the selected point(s) . Click
Yes .

REDEPINING OUTLETS/INI,ETS (See page 76 of ArcView Interface for SWAT2000 .
User's Guide . Di Luzio M. et al . 2001) .

II ADDING INLETS AND OUTLETS FROM TABLES (See page 78 of ArcView .Interface for
SWAT2000. User's Guide . Di Luzio M. et al . 2001) .

3 .3 .2.1 .4 Main watershed outlet selection and definitio n

11 . Click the Select button.

3. Press the ESC key to exit the selection .

4. To select one watershed outlet, position the cursor close to the point chosen to be th e
watershed outlet. Hold clown the left mouse button and move the mouse to forro a bo x
on the screen around the selected outlet . Release the left mouse button .

Main weterslhed 94001111911ctior)

Hdd Shilt Key dovwn
for multiple selection

Click

	

BK

Hel
p	 1

once selection 1 complete,
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5 . To select multiple watershed outlets that are not adjacent to one another, hold clow n
the Shift key continuously while performing the actions described in Step 4 as man y
times as necessary to select all the watershed outlets of interest .

Tip: The tool allows multiple main watershed outlets to be selected . This feature
allows non-hydrologically connected watersheds to be simulated at the sam e
time .

6. Once the outlet points are selected, click OK on the outlet selection prompt box .

If a Point Discharge or Inlet of Draining Watershed is specified, a dialog box will repor t
an error and processing will stop .

Otherwise a confirmation prompt pops up .

0 You have selected 1 outlet(s)
Do you want to confirme?

Yes , N o

Putlat(s)-selection

7. Click Yes to proceed .

Note: Repeated outlets (located in the same location) will be removed . In thi s
case a message dialog will pop up .

8. A layer of the watershed (lVatesüed theme), sub-watersheds (Subbasitfs theme), and
stream network restricted to the watershed (Stiea»rs theme) will appear on the screen
when the interface has completed the watershed delineation .

Sir
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9. By clicking the undo button the user can step back and repeat steps 1-7 . This actio n
removes the watershed delineation and allows outlets and inlets to be edíted .

When the Undo button is clicked, a prompt box will appear asking the user to verify th e
undo operation .

lind o

í Click Yes to remove the watershed delineation .

Click No to confirme with the current settings .

10.Calculation of Subbasin Parameters

This function calculates geomorphic parameters for each subbasin and the relativ e
stream reach . The results of the calculations are stored in the table of attributes of the
updated .Subbasin and Streams themes.

Calculation of subbasin parameters :

AppIY
a. Click the

	

button.

b. If the Projection for the watershed was not defined when the DE M was loaded, a
message box will appear.

The undo cornmand will remove the watershed boundary la s
debneated Continua?

{ Yes

	

N o

D

In/
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Click Yes to define the Projection or click No to leave the projection undefined .

Note: If the projection is left undefined, another message box will appear .

palá Pra¡ p cligrw 11nc1 1ine d

Click Yes . A prompt box is displayed .

Type the latitude to be ássigned to the subbasins and click OK .

c . When all parameters are calculated, a dialog box appears.

Each subbasin in the Saibbasins theme is numbered and the label ís visible in the
Watershed View.

A new repon nsuned T opogr,phic Rtpori is now available .

3 .3 .2 .1 .5 Reservoirs (Optional)
The reservoir section:

Fleservoirs

	

Add

	

t

	

Remove

Adding a reservoir .

Add
1. Click the

	

button .
2. The dialog box will be minimized and the cursor will become a crosshair. Click over
the target subbasin aren to acíd a reservoir .

The data Protection is not defined
Do it now2

Yes

	

-N o

Input the value will be used for all the subbasin s

j iBIE Cancel

Cornpleted the wateished delineation ánd stream-subbási n
parameter calculations

O K

o
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3. A prompt box will be displayed asking for verification of the reservoir placement .
Adding a Resuryair

If the wrong subbasin is listed, click No and repeat step 2 . If the correct subbasin i s
usted, click Yes . The new reservoir location will be placed at the outlet of the respectiv e
subbasin .
4. Once the first reservoir location is added, the new Reseruoirs theme will be added to the
Watershed View .

Tip: The user is allowed to add a single reservoir location for each subbasin .
Refine the outlet set if more than one reservoir location needs to be set in th e
current subbasin arca .

Removing a reservoir(s) .

Remov e
1. Click the

	

button ,
2. The Watershed Delinecrtion dialog box will be minimized and the mouse cursor will
become a square . Draw a square around the reservoir(s) you wish to remove by holdin g
clown the left mouse button .
3. A prompt box will be displayed asking for verification of the reservoir(s) removal .

fisseryoir

Rernove the Reservoir Irom subbasin nurnber 2 ?

1 Yes

	

N o

4. If the wrong subbasin is listed, click No and repeat step 2 . If the correct subbasin i s
listed, click Yes .
5. If all the reservoir locations are removed, the Reservoirs theme will be removed from
the Watershed View.

3 .3 .2 .2 LandUse and soil definitio n

1 PURPOS E

II APPLICATION

Add a Reservoir to subbasin number 2 ?

Yes 1

	

N o

sr.

Iew
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III KEY PB.00EDURES

• Define the land use them e
r

		

• Reclassífy the land use them e

• Define the soil them e

• Reclassify the soil them e

• Overlay land use and soil theme s

• Click the Exit butto n

3 .3 .2 .2 .2 Get started

Mitiate the tanduse and Soil Class fcation and Oveilay tool by selecting Land Use and Soil
Definition in the AVSWAT menu . (The AVS\VAT menu is present only in the
Watershed View.)

`r

	

The Definition of .Landuse and Soil therrtes dialog will open .

Ad.vi4s1 1:{el p
Avswat Main Interface Diaio ~
Automatic Delineation

Land U e and Suil dElinitiori
®
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The dialog is divided finto two main scctions : 1 .andUse data !ayer and ,Soil data !ayer.

3.3 .2 .2 .3 Latid use data !ayer

Define LandUse/LandCover theme :

1 . Select the latid use data layer by clicking the button next to the text box labele d
LandUse Grid. A dialog box labeled Set die LandUse Grid will appear .

OK 1

. Cancel .

2. Híghlight Load Landuse theme(s) from disk. Click OK.

3. A new dialog is displayed for the user to define the type of therne being used . Select
Grid from the drop-down menu and click OK .

a. If loading from the H'/atershed Viene a dialog box is displayed showing the list o f
grid themes .

b. If loading from disk a prompt dialog pops up .

I-encll4sa Gtid Thilo) et )

If the landuse grid is not projected, click No to exit. This will stop layer processing .
If the landuse grid is defined in the same projection as the DEM, click Yes to
proceed .

Founat

	

O K

Cance
l	 i

The data mu.t be al e dy pToiecte.d .

Contiriue?

i Yes

	

N o

D
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A browser will be displayed allowing the user to select the land use grid, created i n
3.2 .1 .3 . Click OK

Note: The base cell size of the land use grid will be resampled to th e
same size as the DEM grid cell . This is required to properly overlay th e
different layers for comparison.

5 . When this step is complete, a Load and C/ip I..and Use message box will state that the
landuse theme has been processed and clipped to the watershed boundaries . The
message box also reminds the user to load a look-up table or manually define th e
landuse classes for the theme .

Drives :
d :

Grid Narr e
landuségtid

Directorias:
á \nete \processed\layers5-landuse

'O K

Cancel

otr

~rr

1rI
!«~ Ldad and Clip hand Use dat a

Tha latiese data haya been successlully loaded and (Amad lo
the watershed boundary
BMore cicking Ihe' ieclassily" bullan.. load the lookup table o r
manually essign eath grid vate

6. Click OK to proceed . This will return you to the Dfnition of LandUse and

	

"Temes
dialog box .

7 r\ ncw tltrnk 1mama( i/r/! la addcd to the Iraler /ed 1 'iern' wItcre die user :hay t'eVÍew. ., ,
Ihr rt tills 1)1 Iht layer prnressing.'I'he pulh ttl - the resullinl grill is ;;hf►wn in the text ho x

{ labeletl i .audUtle Grid . ' l 'he Iitit box dísplays Che landuse grid v :tlucs with perecn t
watershed arca . ' llie 1 .andusc.I. ,r! attributc tliat delines tate latid cover/plant from th e
SWA'1' databases is (tlank and unrst be detined .

N.o
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>. Tren cwnt AVSWA11UUV '• VleckI nd lle,eettb Le*, Ver. 1 .ü

	

wna

Assign codes casing a look-up table:

a. To load a look-up table select the landuse look-up table by clicking on the butto n
labeled Look-up table Grid Values_Land cover classes .

Two options are listed . 1-Iighlight User table . Click OK .

Edr t0.w Urgir And;u. Sud.te lWnnic. ldrrdow At.w.t U.l '

n r	 Sin	 rlh -gil_ 	 11D

,, 1 .trinA* ha ! ndlhft d.GNl ;iliálün►úF'

tar . .1	
I euemelnewl t..ateithed1prdrtuté

fi.'

todup TM. t3 dValw~-, L.nde.

211 , :
oifnuMIue n
tendtA.s .w

Lookup Tsble Grid Values --> Land cover clases

b. A dialog box wat be displayed .

Q jable PlidValr cs --> I.arrd cover clase s

SWAT len cl agva~Jplant codos tabla

	

O K

U :::er latd e

11.
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A prompt box will appear that allows the user to specify the format of th e
classification table. The landuse classification table máy be formatted in dBase (.dbf)
or ASCII (.txt) .

r

ti/

1d

su,

lar

Select the .dbf format and click OK . A browser will appear, allowing you to select an d
load the look-up table frorri disk .

O, Usen tabl a

r

rr►

rr

\n

Fila hl ame:
landuse.df f

D sod.cb f
t i wgnsiations-klbrogel .dhf
['1 wgnstations .dbf

List Fles of Type:
dBASE j

	

d:

D itectories:
d:\Hete\otiginal\swat\laok up tabel s

Drives :

sir

Highlight the name of the look-up table and click OK. The interface will inser t
Landuse SWAT codes from the table into the list box .

Because not all values are included in the look-up table, some values didn ' t get a Joining
attribute . You have to assign those codes manually :

a. '1"o manually assign land cover/plana codes or urban codes, double-click in th e
¡ andUse.S'uat spot in the Joining .f1 ttributes box.

\. t3rid Field
IVablu Joininp Attribute s

4b

	

I na d

	

.2t1t tn Nfa l

\r

1JfiL D

WIIIIIMMIIM J
liNIil'

	

2j

0 o:i
1U.G U

/1

	

11lit)

1 0
2 1

\w

74)

Ab F. títo

1

	

/P " r

.~,

	

e f-:},

	

4 ¿! vr. . ,
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b. A dialog box will pop up listirg two database files from which a SWAT land type
can be selected : Land Cover/Plant or Urban .

c. Highlight the desired database Pile by clicking on it . Click OK (or Cancel to exit) .
A dialog box will pop up listing the available SWAT land cover codes or the availabl e
SWAT urban land type codes .

d. Scroll clown the list and highlight the land cover code for the layer category b y
clicking on it. Click OK (or double click the selection) . The SWAT land cover o r
urban code will be displayed next to the corresponding land use layer category in th e
Definition of LandUse and Sor! nema dialog box .

4 . Once a LandUseSwat code has been assigned to all layer categories, the Reclassif y
button will be enabled . Click the button .

Land Cover Data Basa:

Land Caver/Plant

O K

Canee] .

Select land covarlptant cod a

Poplar --> POPL

Patato --) POT A

Range-Brush--> RNG B

Red Clover --> CLV R
Rice--> RICE
Russian Wildrye --> RYE R
Rye -> RYE

L	
D K

Cance
l	 1

Select Urban code:

Camnieicial --> UCOP~1

Industrial --> UID U

Instituticq a1--> UIN S
Residential-High Density --> URH D

Residerdial-Low Density -> URLD

Residential-MedJLow Density--> URM L
Residential•Medium Density •-> URM D
Transportaban --> LITRN

t0K

Cancel 1

b ►

W
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5. A new theme named "SwatLanduseClass" will be displayed in the Iflaterched View.
Á nete2.swdf AVSWAT2000 . OlackIan4 HeseaechCantol -Vea. 1 .0

3 .3 .2 .2.4 Soil data layet

Define Soil theme :

i_ Sekct thc soíl datz Inri- by dicking the 1 131 batton next to the ~t box labele d
Sod Geiid. A dniog box labdcd Set< lbrSoJ Grill val appear.

a

SwaLL{ndlIsaClasa=
CORO
FRS D
FRE E
FpS T
POS T
pNO R
UID U
URHP
ORLO
URYL
UTR H

®WATR
Oull"

4inGnq se.a ,
stanwlly add

Mesan a

Gae►a:is

J Atea_I
D :al

72-
10

20- 25
~27- 33

34-4 0C~7

w
w
r
w

de

Load 5oil therries(s) Prora dis k

2. If the soíl theme is aln:dy clsplayed in the IVaksrbed View, highlight Select Soal
theme(s) from Watershed View. If the soil theme is not displayed, highlight Load Soil
theme(s) from disk. .C ;licl: 0K.
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3. A new dialog is displayed for the user to define the type of theme being used . Selec t
Shape from the drop-down menu and click OK. If the data is stored in a grid, Selec t
Grid from the drop-down menu .

If loading from disk, a file browser pops up .

*2 Spleck chape ihpme(s/ Idarn Dis k

Select one or more themes (hold the Shift key for a multiple selection) and click OK

The selected themes are converted in a grid theme with the cell size set to the base cell
size. The base cell size is the cell sine of thé DLM theme .

By default the interface will look for one of the follow fields (Usted in order of priority )
Mnid, St,mud, Narre, S5id, and Seqn in the table of attributes of the shape themes and us e
these values for the conversion to grid . If one of these fields is not included, the scrip t
will look for the field typesinteger and string. If none of diese fields are found, a dialo g
box will repon the lacé of usable fields and stop the process .

If more than one field is usable, a dialog box will list them, and you can select one and
click OK .

Shapelile Píam e
sal4hp

D rectories;

d:lnete\processedllaysrs\3-soil

t+ ) ,spil.shp

Driver:
d:

K

Cance l

Conversian Fietd : 5Gil. hp

Pick fieid loi cal valuex:
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If more than one theme was selected, the interface will check all themes for the selecte d
field . If one or more themes does not contain the field the interface will stop the loading
process .

5 . When this step is complete, a Load and Clip Soil message box will appear stating tha t
the soil theme has been processed and clipped to the watershed houndaries . The
message box also reminds the user to load a look-up table or manually define the soi l
classes for the theme .

6. Click OK to proceed. This will return you to the Defenition of LandUse and Soil Tbemes
dialog box.

7. A new theme, Soilhmp, is added to the Watersbed Vial , where the user may review th e
results of the layer processing. The path of the resulting grid is shown in the text bo x
labeled Soils Grid . The list box displays the soil grid values w. ith percent watershed arca
as well as attributes that will store (some could be already populated) the soil description
information .

Assign codes using a look-up table : This is analogous with the landuse layer (se e
3 .3 .2 .2.3) . Use the look-up table created in 3 .2.2,1 .

Not all Values did get a Name . To solve this, assign the soil attribute data manually:

a . To manually assign soil attribute data, double-click in the empty records below
theJoiningAthibutes label _

j Vakue

	

' 1

	

Joining Attiibutes
Value ~.1 llame
13

	

1001
14

	

7.89

	

sod. 1 4
•l	 "H

Iior user provided soil data click the radio button labeled Name .

b. Only the joining attribute records labeled More are available. Double click a
record.

The sal data have been suctxessiully loaded and clipped to the
watershed boiindary
8elae clicking the "Raclassdy" bullan . load the lookup table ot
manually assign each grid valu e

1

	

0K

	

.

D
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c. A dialog box is displayed listing all soils in the User Soil database.

%IV

Select the sol:

sod-1 4
sol-1 5
sal 6
sol-1 7

soil-1
mil-1 0

soil-1 2

d. Select the soil and click OK (ordouble click the selection) .
Tip: Input your soils entry and data sets in the User Solis database before youreclassify the Soil grid .

7. Once (he joining aliribute codes nave peen assigned to all layes- categories, th ereclassify button will be enabled ( :lick th b t.euton.

Rédessi(i i j

8. A new theme named "Soil( ;lass" will be displayed in the Il 7áterthed View.
+) nnwl Iwal AVCWAI21111U - kllackland llatealrh i iilal Ve! : 1 UEl Ec* Ykw]Iwlna An
¡¡~¡¡~

	

~~
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U	 /1~1EIW1J01 I	 J~ +rRL~7~ E E1I
[
►©f]~1C4lC~fil7~l~®fi1B~ "4

?watLa n0U t .0 las t
COR R
HUI D
FRO E
FRO T
PAO T
RNp á
UID U
URII D
URL D
URM L
UTR N

® WATR
ItS D.t .s

i Lát\idrago .
'v'l

~v

	

-

O
tfi Wat.s4 ■

IWfiWwdo

Scals 1 :1163,61 3

V
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3 .3 .2 .2 .5 Overlay of landuse and soil layets

1. When both the landuse and soil grids are reclassified the button is enabled . Click the
Overlay button .

avetlay

2.A message boj signals the end of the overlay process, click OK .

OK

	

SOITWARR MANUAL- 3-4 0

Ovetlay of landuse and sol themes comple.ted

3. A report named .Sll%AT ~del: LandUse and Soil Distribution is generated during th e
overlay process . This report provides a detailed description of the distribution of the
landuse and soil classes in the watershed and all the sub-watersheds . To access thi s
report, clíck on Reports under the AVSWAT mena. Select SWAT model : LandUse
and Soil Distribution and click OK.

3.3.2.3 HRUs distributio n

1 PURPOS E

II APPI .ICATION

III KEYPROCEDURFS

• Select single or multiple HRUs per subwatershe d

• For multiple HRUs, define land use and . soil thresbokl level s

• Click the OK button to determine the HRU distributio n

IV DETA! ,I1) OPERATIONS

11 . Select HRU distribution from the ll~atershed l/iew rnenu AVSWAT . The Swat Modei
definí/ion of the landuse / soil distrilintion dialog box will be displayed .
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Nr/

V

2 . The dialog box has two radio buttons : Dominant LandUse and Soil and Multiple
Hydrologic Response Units . The user must select the button for the method used t o
crea te I-íRUs .

a. The Dominant LandUse and Soil option will create one HRU for each subbasin .
The dominant landuse and soil class in the subbasin are simulated in the HRU . To
activate this option, select the radio button .

G , Dominant Land Use and Soli

b. The Multiple Hydrologic Response Units option will create multiple HRU s
within each subbasin . To activáte this option, select the radio button .

F .tJliále Hydrol.2 c Respartse 7G'.

Two slide bars are now visible .

Land Use ( .`G) oval Subbasin Aiea

4

20 .8531

20 x
0

	

20.0531

ü . Specify the Soil threshold level by moving the pointer o

Soil Class [%] ovei Land Use Alee

10
a

100

4. If the Multiple Hydrologic Response Units option was selected and the soil class
threshold was set too high, a message dialog is displayed .

If this message is displayed, close the message box, decrease the soil threshold value, an d
click OK on the SIVA f Modcl.• definition of tf~e landuse/soil distribution dialog box to repeat
the HRU definition process .

i

	

o
s

Soil Class (r] ovar Land Use Are a
o

100
4

j
o

/ »

/'
a

	

S__

Land Use (t] aves Subbasin Atea

Note: The creation of multiple HRUs is a two-step process . First, land use s
are chosen . Once the latid uses to be modeled are determined, the differen t
soils for each land use are chosen . One I-IRU is created for each uniqu e
landuse/soil combination .

	

7 )v-

For most applications, the default settings for latid use threshold 2Q`%) d soi l
threshold (10%) are adequate .

	

(

i . Specify the 1 .m/me threshold level by moving the pointer on the first slide bar .

2,-41;M (( l orn lthe second slide bar.

¡/~ s'lr'v 10fr

	

a-‘--t GL

	

/1-J

	

.~. DD ? w1 2
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5. Once the HRUs are created a message dialog pops up .

19, In fu

OK 1

6. Click OK

7. A report named SIVAT model• LandUse and Soil Distribution (after threr bold applicationJ is "
generated during the HRU definition process. To access this report, click on Report s
under the AVSWAT menu in the IVatershed Vier. Select SWAT modele LandUse and
Soil Distribution (after threshold applicatíon) and click OK.

8. An ArcView rabie Distnvat is also created that provides a detailed distribution of th e
HRUs, landuse and soil classes in the watershed and all subwatersheds .

í,: puWl .swa1 - AVSWAl2600 - ElackIjnd fL : :e . ch Cer .!ei Veo 1 0
Eia Edil Ieble Fiald Wrdovr klel

Disltswal

í k I u 1O I

	 ,i	 III11(il

of

	

351 selecte d

Ifl 	ElMI Lll©0

s

	

ALSct,
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.	
412.4G% *0115 /441184
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9. When the HRU distr'ihution has peen defined, the SW/AT View is automatically
created. A message box will appear notifying the user of this fact.

}:.~ Unt o

Click OK .

10.The interface will actívate the .SIVAI -I' Vierv.

3 .3.3 SWATVIEW

3.3.3 .1 Im ort Weáther Dat a

1 . Select Weather Stations from the Input mena on the .S11?1T Vierv.

—L
.0

	

rit. .~(

	

11;11 6

4a .: ( r!!iq,hsiK.r, l ile 1 Hl)

	

(irlrf_

.W .D
'a t! l

	

C . .y~ a I .t :~:M !I

	

_trliiL

`1u1riu'ra+~1! .,1 .~1 .- .,II,J

	

lk F

is¢ HRIJ i. i i e1,Jr l I (uÍ

	

hl *

.

	

I,i ;rif!il!yl' .R•!I-L~i-;LrtiJ

	

(.hl.-t 1
nr Liro,m,.lt:~: r. 1(I :,laLm„I

	

.(il ;1 t

411_ "':'l313r1 L:e (I<,1 ; t.l'Alsl'

	

Ctd.r J .
:kr.~ 1.•fr:.ig.-.aa~r,r ,ta- ngrl

	

Ctrl+i'.

ilI h_»

	

! 111+)..
.iii,fa1Ila:•1 :

'a,ü!ri Sbri..-i m 5f0lolltl(t h Do t ;1 j :ur,l ) i:nld i

'hhe IVealher Dala Defiidlion dialog is displayed .

"SWAT View'' has been created to prooeed with SWAT
rnodM,, . .

0K

e

	

Uit Input . Silntiatinn HEports SCl%irldoty He

E

t a l

Rairaali data

Sinnlation
r Rainºapa s

Tempelatute data
r Slmtdation
r climate stadons

Weather simulallon data

r US databa :a

r Custom database

Soler Rodaban data - - -(

	

1' Simulaban
r Sdargages

rWnd 9~4 dat a

r Sirnlatian
r Wndgeges

Relativo Hurniddy data -

( Slmuktion

r Rea hidrate!» gage s

Hele

	

I	 ()ose1 I

2,- t,./eel, / er

e ..

N.o



2. The il7eatber Data Definition dialog is divided in six sections : lf/eather sinmiation data,
Raitfall data, Temperature data, Solar Rae/ lañan data, W/ind Speed data and Relative Humidity
data. The first section usted, lVeather simulation data, must be set . The interface will no t
allow the user to perform other input data processing until the lVeather simulation data, i s
defined. The other five sectiohs allow the user to choose between simulated or measure d
climate data for specífic types of data .

I	 27'
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I WEATI-IER SIMULATION DATA

Weather station locations and weather generator data are obtained from one of tw o
sources: the built-in US database or die User JVeather Stations database. Use the custo m
database .

Custom database: This option is used to load custom weather generator data stored i n
the User Weather Stations database. Select » the Custo}n database radio button
r jGust, , dgtábáscd Click the open file folder button next to the text box that appeare d
where the radio button was selected .

Locations table: 1

	

l	 I
A file browser allows you to select the dBase location table for the weather generato r
stations . The location table js prepared by the user following the format described in
Section 3 .2.2 .

ay Impott Teble Weag

Highlight the name of the weather generator location table `and click OK or double clic k
the selection .

The weather locations will be loaded in the SIVAT View as' the lVeagages point thenie
(with the custom database option, the data path will be displayetl in the text box beside the
bu tton) .

II RAINFAI .L DATA (OIn:loNAl).

To use measured precipitation data, select the Raingages radio button C•` i.h1999Ci.l .
Click the open folder button next to the text box that appeared with the radio button ,
which was selected .

List Fries oíType:
dBASE

Drive x

l d

Fila llame:
I wgnstations-klbidgeldbí

Diiectoríes:
d: \neteloriginallswatllook up taba! :

oKk- 1
Cance lD landuse.db l

l wil.dbf
I,. ..

	

dr l_ tdtieii IIh!.

	

dkf



\Ir

r./

Rainfall data _ .-

1- Simulaban

Wind Sleed data ___

Simulaban

r Wndgages

flelalive liuxndly data

.r Simulaba n

r Ret. Hurnidly gagas

Highlight the narre of the precipitation gage location table and click OK or double click
the selection . The precipitation gage locations will be loaded in the SIVAT View as the
Raingages point theme and the data path will be displayed in the text box .

",.:-'-I-3 . Once all weather data is specified and station locations are loaded, and OK button will

	

. .~
appear in the lower right comer of the lVeather Data Dee inition dialog box .

	

¿e

	

ra

	

_1>

Locatibns tabla Id \netelp

r Temperatura data
,t Simulaba n

6 Climate stations

Wealha ámulatiun dat a

t US databas e

Custom databas

ncations tabla ! d: neta\ alomas

1 5 olas Radation data	
A.

	

1c :„~ cs

	

r Simulaba n
4i Sola gage s

A>/ ..r-7 vC)edldatabase4air

r
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A file browser allows you to select the dBase Precipitation gage location table . The rain
gage location table must be prepared by the uscr following the forrnat described i n
Section 3 .2 .2 .

---
(( N

•t-

	

e

File Narre:
1 rainfall.dbf

• eelea25 bí
q geelea53.dbt
q klbrugeldbl
[5 kwaadrnechdbf
• mol.dbf

List F~es of Tytpe:
1dBÁSE

Drives

.2d

	

i±

	

-1

Directorias:
danetetiprocessed\database\raihfell

s~ e- f ft

	

•4 74

	

03 e' Avt

lit - a
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4. When setup of the weather database is complete, a message dialog is .

Iníp

0 Fnished set up of the weathes dota base

O K

Click 0K.

3.3 .3.2 Creation of inpu t

3.3.3 .2.1 Write Al l

1 . Select the Write All itero from the Input menu on the S15'AT I%iew (or press Ctr(+I3) .

a. The Write All Inputs dialog box will appear to verífy that all input is to be generated
at once. Click No to abort. Click Yes to proceed .

Wti e All Input :

i Yes i

r1'. )L, 1 :. u'.

	

r, . V'

	

_t . .

WeteahedCaf9rzationF7eIfgl

SoilInput (.tot)

Wealher Genetalor Input (.ougn)

Subbasin Generd Input [.sub)

HRU General Input (.hru)

arome( hará Lrlej

óauttitrwa trocl tase

Was ~leed 1~4

Menegearestr>p t tld0

Sol~al IntxI Gchei

p avet; Pi (P•4

0 Ate you sute you want to wcite a( the input data?

b . The Current Status of Input Data message box that lists the different database s
being generated appears . As each database is completed, a check mark appears next
to the database narre and a beep sounds.

d
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c . When writing of the .sub (subbasin general input) database begins, a prompt bo x
appear offering two options for defining Manning's roughness factor for th e
tributary channels in all subbasins .

Manning'$ "n" ar all Ore tributary channels

O A default value wil be set = 0.01 4
Doyou want tc change il?

N o

r

Click No to accept the default value (0 .014) . Click Yes to open the Manning's
Roughness Factor "n" dialog .

Ir:-I,anning's Ruughness Factor "n "

Corlaron
Few Crees, stones or brush
Heavy timber and brush

Default Mínimum Magnu m
0.05 0.025 0 .065

1 0.1

	

aos

	

0.1 5

Manning's n 0.01 4

Type

	

Chennel Flow

	

fi

	

OverLand Flow

	

C

Chame( Fbw Condtion

	

I 1
Excavated or dredged

	

i
4

	

1

	

Natural streams

	

{*

	

~

i

1

Cancel I ``

	

C K

Enter the input value in the box labeled "Ov_n" or set its value by browsing th e
tabulated values withín the dialog . Click Cancel to use the défault value (0.014) .
Click OK to use the current value in the input box.

d . When writing of the .rte (main channel input) database begins, a prompt bo x
appears offering two options for defining Manning's roughness factor for the mai n
channels in all subbasins .

Manning's "n" fat all ;he main channel s
No.

0 A default value wat be set = 0.01 4
Do you want lo changa it?
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Click No to accept the default value (0 .014) . Click Yes to open the Manning ' s
Roughness Factor "n" dialog.

Enter the input value in the box lgbeled "Ov^n or set its value by browsing th e
tabulated values within the dialog . Click Cancel to use the default value (0.014).
Click OK to use the current value in the input box .

e. When writing óf the .mgt (management input) database begins, a prompt bo x
appears with two options for defining plant growth heat units :

Management data aPtion s

Yes may be chosen only for watersheds in the United States . If you click Yes ,
the plana hect units will be calculated from local climátic parameters stored in a n
internal wcathcr generator database .

If you click No, a dialog box will appear asking for a default heat unit value . The
default heat unit value will be used for all land cover/plants within th e
watershed . Click Cancel to abort. Click OK to use the current value in the input
box .

'i Enter a rumor in the ranga 0 - 300 0

Pkare anta an

	

estínate of th e
nmber d he units to brig the piad lo rnabaity:

f. When all databases have been built, a message box will be displayed .

1'-,.,:., fal o

Click OK to proceed .

& When all of the default inputs have been generated, you can move to th e
Sima ation menu and make a SWAT run (See 3.3 .3 .3) or edit the default input s
usang the editora ac ivated undcr the Edit Inputs menu .

3332.2 Individual wcire commands (See page 137 of ArcView Interface fo r
SWAT2000. Uset's Gnide. Di Luzio M- et al. 2001) .

Plana growth heat uhts may be :
1) estimated fot each latid cover usíng local challa data
2) set lo delauft value s
The dirnatic data base usad to estirnate plant hect ama s
contaras dala lar the OS only. Esmere?

i Yes i

	

N o

D

O Fnished mitin input data
You can naw procaed wíkh the "Simulaban "

i OK

Cance
l	 1
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3.3.3 .3 Run SWAT

The first command in the Simulation menu allows the user to set up and run th e
SWAT model .

1.Select Run SWAT from the Simulation mena on the SWAT View .

5irrll115tlon BE

	

S ; : indQw lielp

Reaj Fiesults

	

..

	

.t. :vida $
J ,

	

Calihtáhon (c!ol

	

C»rnd,d_

1

	

t'•1 . t :& `Cr eí v red Load I able Ctndi-D

2.The Set Up and Run SWAT model simulation dialog box, is displayed .

	

January

	

11

	

] 1 1985

	

1 D ecernber

	

r f

	

131

	

(1 99 5

	

Month

	

Day

	

Vea'

	

Morith

	

Day

	

Yeai

	

flainfa8lRunoFF/Routinü-- .__ .— .. . RainfaY drstributíon--

	

- -- ._~ Poter>Val ET matiwrt
r' Prienle9-Taylor me hod

D aly ran /CN / Dada

	

r Skewed ramal

	

1 r" Penman-Manteith rnethod
I1MitiQdz4t]?rLl~

	

i r Har9reaves method
r` Eead in

	

Gacktbw: —

	

_- .Charrndmota mutilo method . Channelámensionr . StreamWater---° ILakeWatu —

ot active

	

( Variable Storage

	

r Nol Acliva

	

I (juality Processer. t]ual y Protestes:N

C` Active

	

i

	

r Musk'rrgum

	

r Active

	

t

	

r Not Active

	

r Not Active

	

Active

	

r Activ e

3. The dialog hox contains several sections in which the user defines the option to be

used in the simulation of various processes .

a . Period of Simulation . In this section the user specifies the startirrg and ending dates
of the simulation casing the drop-down controls (click on the drop down list or us e
the up and clown arrow keys to change the value) .

	

January

	

i l

	

J 11995

	

Month

	

Uay

	

Vea '

C 4 /.,

	

rt ~,V -,ry Fi

7
c. .- e

'-7--

	

.a
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b. Rainfall/Runoff/Routing. In Chis section the user specifies the bptions to be use d
for precipitation time stop, runoff calculation method and routing time step . The
user may choose between three options:

i. Daily rain/CN/Daily refers to daily raínfall/curve number runoff/daily routing.

ii. Sub-hourly/G&A/Daily refers to sub-hourly rainfati/ Green & Amp t
runoff/daily routing.

ii . Sub-hourly/G&A/Hourly refers to sub-hourly rainfatl/Green & Amp t
runoff/hourly routing.

c. Rainfall distribution . In this section, the user selects the distribution used to generat e
precipitation data . The user may choose between two options, Skewed normal o r
Mixed exponential using the respective radio button . When Mixed exponential
is selected, a test box is cnabled for the user to specify the exponent .

fl ainfall distribution: __

Skewed normal

	

Exponent

c' ;Mxed, exppnent lj1

	

1 '9

d. Potential ET method . In this section, the user selects the method used to estimat e
potential evapotranspiration (PET) . The available options are Priestley-Taylor ,
Penman-Montcitli, Hargreaves and Read in . When Read in is selected, the user
must provide a file, either in dBase or txt format, containing the daily value of PET .

Potential ET method:
C Ptiestlé-Ta 4ot cnethad

Penman-hlordeithmetho d
llargteav

t
es metho d

cír I~s

	

Íf1. )

To import PET file:

i . Click the oyen file folder button O .
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ii . A prompt box is displayed .

iii.Select the proper format and click OK (or double click selection) .

iv. A browser will appear allowing the user to locate ánd select the file containin g
the daily PET values

v. Highlight the name of the file and click OK (or double click selection) .

vi. The name of the table will be. displayed in the text box beside the Read in radio
button.

e. Crack flow. In this section, the user specifies whether crack or by-pass flow will o r
will not be simulated . The user has two options, Not active or Active . To select an
option, click the radio button adjacent to the option.

Crack flow :	

Not active

r Activ e

Chouse the Ikind of tabl e

File Nema
pat. dbi

Directorias:
d:\nete\ptucessed\database\et

O K

Cancel 1

List Filer of 79pe:
i dBASE

Driver..d

	

)d :
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f. Channel water routing method . In this section, the user selects the method used to
route water in the channel network . Two options are available, the Variable
storage and Muskingum methods. To select an option, click the radio button
adjacent to the option .

=Cbannel water routing method:

O' Variable Storag e

Muskinguni

g. Channel degradation. In this section, the user defines whether or not channe l
dimensions are allowed to change during the course of the simulation due t o
channel degradation .

Channel drnerrsions:

( NotActive

f' Active

h. Stream Water Quality processes . In this section, the user decides whether or not in-
stream nutrient transformations are calculated .

i 5tream Water
Cruality Proeesses:

• Not Active

Activ e

i . Lake Water Quality processes . This section controls the printing of lake water quality
information . During the reformatting of output files, ibis variable becamc obsolete
and the selection of a radio button has no impact on model results .

l
iaba Water

	

_..

~t uality Proceses '

• NotActive

t: Activa

Print out frequcncy. This section controls the frequency of print output . The
available options are: Daily, Monthly and Yearly.

•Printputhequency: _ .___ .	 •

• Dárly

(' Monthly

(1' Yearly

k. Routing Pesticide . In this section, the user can select the pesticide that SWAT wil l
route through the channel network during the simulation . A drop-down contro l
provides a list of all pesticides simulated in the HRUs.

Routing Pesticide: --

a. .
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4. Once all options and parameters are defined . Click the Setup SWAT Run button .

Setup SWAT Run

This button generates the final input files based on the settings defined in the Set U p
and Run SWAT model Simulation dialog box . The main tasks performed during thi s
process include preparing the weather input Piles and verifying that the provided dat a
(reservoir outflow, point source and inlet discharge, evapotranspiration) is complete and
consistent with the set period of simulation . An error massage will notify the user of any
problems .

5.When the preprocessing is successfully completed, a rnessage box is displayed .

llser Changa s

You ocluid re•write tha inputs frorn modfied dbls containing
SWAT input parameter s
Procead?

Ye s

6. If some dBase files were modified without using the built-in editing tools, click Yes to
re-write the ASCII input files used to run SWAT from the modified dBase files . If no
dBase files were modified outside the editing tools, click No. If the user clicked Yes, a
list of input file types is displayed .

Select the input file type(s) that needs to be re-written, and click OK or click Cancel to
exit the list box .

1 . Watershcd Parameters . Witlrin this section, the user can acccss parameters in tw o
additional input files .

Walershed patamelers :

Select the inputs you want lo ra•wrde:

.sol

.wgn

.sub
hru

.rte
g w

.wus

OK

1r►
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If files were re-written, a message will notify the user when all input files llave been re-
written.

0 Update finithedl

	

i. ._, OK~ ..

Click OK .

7 . Once the Setup of the SWAT input files is complete, two additional buttons are
displayed on the Set Up and Run SWAT model Simulation dialog box .

Period of sirrulatitxr:

	

---

	

-- ----	
Stertinp date

	

1 January

	

J 11

	

.:+.-J 11985 _ j

	

binan

	

Dey

	

Peer

Rainfatl/Runolf/Roti	 Rairfali dhtributlon-

	

-.

Roulino Petlicide :

Erxiirq date

D ecen be J 1

	

J 11 995 J
.

Monlh

	

Dqy

	

Yeat

r Nol Active

Active

Watershed ~meter*:

Benin Input Fle :

GeneraIWete Queity Input Fi* :

	

y,/ytq
;

	

Potencial ET metfad 	

C Prlettiey. Taybr tnetho d

r' PennNan. Mlntellh mediad

Nargreeven method
(Ti' Aead in Id \neteNprocesledNdateba

Chennel water rotit g mothad ; Chernial *nentionr Sttoem Weter

	

i t.ake Watei - -

NotActive

	

QuelityPtooeate

	

QueltyRomance:

B :n

10 1

Skbiied namd

r Mixed exponenttel

( Variable Stosag e

D taro tCN / Daiy

( Dáy

r Monthly

Yently

r Activ eMuskirgtrn
( Not Active

(` Activa

Help

	

Exit
...,+

Setup SWATRun 1

Chek Input Rangei

Run SWAT

8. A tttul is pruvilletl 0) check tllc~ untes of all input vitlues .'1'11c user is not rcquired to

check the muges of input values . (Set: pago 238 of ArcView Interface for SWAT2000 .
User's Guide. Di I .uzio M. et al ., 2001) .

9. Once all the input files are built, the user can run che model . Click the Run SWAT
button .

	

Run SWAT
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The simulation will start.

10 . When the SWAT simulation terminates, one of two message boxes will be displayed :

a. If the simulation terminated before the estire simulation period was completed, a
message box will notify the user of a tan failure .

captogw-1 lave20011\avswalptlaw 11200Q .exo
!illfl 11'214NU1

>nil & tMtne f) :, n ..mrnt Ton )
PC 11,w, iin i

Prour .uf ro .liuy trua filu .ciu . . . üxruaul.iny

xccut .iny yaar

	

1

eo ©

SWAT tunNOT successfully complete d

lb/

`r

le/

Sr,

Click OK . Review inputs before attempúng a new run .

b . If the simulation terminates properly, a message box will notify the user of a
successful run .

Click OK Another prompt box will be displayed .

Fied Result a

SWAT tun successfully completad 1D

Do you want !a .rriad the ASCII oulputs nov."?

Yes i

	

No i
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The SWAT simulation generates ASCII output files whose data that must be

transferred to dBase tables for access in the interface . Click Yes to load the output

data to dBase tables . Click No to defer the generation of dBase output tables to a

later time . (Clicking Yes performs the same operations performed by the Read

Results command in the Simulation menu .

3.4 ANALYZE OUTPUT

3.4.1 A Quicx LooK

1 . Select Read Results from the Simulation menu .

d Beseauch erfer - rfer_ 1 Q

Beports . Windo14 tielp

	

f

	

/

Tf the Calibration Tool was not used and the model did not run a calibration scenario the

reading routine builds and displays 1he output tables .
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The other SWAT output Eles can be viewed using the Show list command under th e

Reports menu .
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3.4.2 CAI .IIIRA'I'1NG WA'1 ' I3tt BALANCE, AND S' 1'1t[AM FLO W

Thc third command in the Simulation meuu allows the user to perforen global change s
on input parameters that are commonly modified during the calibration process .
1 . Select Calibration Tool from the Simulation meuu :

t nete2.1wak AVSWAT2000 131apkland fiesewch Center- O . 1 . 4
! de J:dit yrew- Iheme . Input

I	

Edil Input

1	 T,.I3

t C)t li : rrt i Lnací Tahle ,, C.

	

r 0SWAT View

-o . I

fíg.h geports

	

indaw .. ! . Heip

Calbra(ion Tac

Run SWAT

	

Cmd- A
ReedResu@s

	

Cmd+13

C md+ C

i . ;,

	

tI I
2 . The Calibration Set Up dialog box is displayed

	 Nelp	 I	 1:IQiíJ1

3 . The user may create a new calibration scenario or load a pr¿viously saved scenario.
Creare a new scenario:

a. Click the New C New button in the sectíon of the dialog box labeled `Scenario' .
b. Type a name for the scenario in the text box labeled New Name.

New Name :

c. Press the Enter key on the keyboard .

Load an existing scenario:

a. Click the Load r Lqad button in the section of the dialog box labeled `Scenario' .

b. A list will be displayed show}ng all available scenarios .

Seleet :

	

L ace	 l ____	

c. Select the desired scenario from the list .

O.
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EDIT PÁRAME TER VARIATIO N
Ry Percentag e

é

	

"25%

	

1 1 1 1 1 1 1 1 1 rl

	

25 %

1111111111111111111111111 1
OR

	

0

By Value

7 . The Calíbration Tool provides the user with two options for altering the value of a
parameter from the value defined in the original or default scenario .

a. By Percentage. Using the slider, select the percent change in value. (Note : the
lower and upper limits of the percent variation are parameter dependent .)
b. By Vahee . Type the change in value in the text box . (Note: CN2 and SOL_AWC
parameter variation is allowed to vary only by value .)

8 . The user can change the current upper limit and lower limit of the parameters usin g
the respective Upper ligdt and Lower limit buttons .

Upper Limit1

Lower Lirru t

When one of these buttons is clicked, a prompt box is d.isplayed .

4 . Once a scenario is created or loaded, a table of SWAT input parameters will be
enabled .

Input File Parameler
Va►iatio n

Vatue
Lower .

Limit
URp et
Limi l

Crop .dat USLE C 0 0

	

. . 0.001 0 . 5
Basin Input j .bsn) SMFMX 0 0 0 1 0

Basin Input l .bsn) SMIFMN 0 0 0 1 0
Basin Input (-bsn) SPCON 0 0 0 .000" 0 .0 1

Basin Input (.bsn) SPEXP 0 0 1 1 . 5
Basin Input ).bsn) NPERC0 0 0 0 1
Basin Input (" bsri) PPERCO 0 0 10 17.5

5. This table lists 27 SWAT input parameters . The name of the parameter and the relate d
SWAT input file are listed in the fiable . The user can change the value of any of these

t parameters (alone or in combination), run SWAT for the scenario and compare th e
scenario results to those in the original `default' simulation or to other scenarios .
6. Select one parameter in the rabie by clicking on the parameter name . Another section
of the dialog box is enabled .

Tha Upper Limit fa USLE_C is set at 0 .5 entes your new Upper
Limit Li t'.

Cancel

Type the new value in the text box . Click OK to close the prompt box and cave th e

change or click Cancel to close Che prompt box without saving the change .

9 . The change in parameter value may be applied to the catire watershed or to only a

portion of the watershed .
a . To apply the change to all subbasins select the radio button labeled Apply to al l
sub-basins . To apply the change to only a portion of tete subbasins, select the radi o
button Select sub-basins .
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6' A pply to ah aub baains
r Selectsub-basin s

If the user decides to apply the change to only a fcwsubbasins, a list of all subbasin s
in thc watershed . is displayed when the Select sub-basins radio button is chosen .
Scroll thc list and highligltt the number ok ' all subbasins wltere the change i n
p ;antetcr value is tu be made . { lold clown the Shift key to Select muhiiple subbasins .
(Note : LJSI .1LC is a SWAT database parameter and cannot be changed only fo r
particular subbasins .)
b . lf the selected parameter is an 1-111U-leve) parameter, the user can limit the chang e
in parameter value to specilic landuses in the selected subbasins . To isolate the
chango in parameter value to cert.ain landuses, click the box labeled LandUse . '
r LartdUs e
If the box is checked, a lisa uf landuses is displayed . Scrull the list anal highlighl th e
landuses where the change in parameter value is to be made . Hold clown the Shift key
tu selcct multiple landuses . (Note : Por USI .IS_C you musa scicct the target landuses . )

10. Once the settings for the parameter are complete, the user has three options : save
the settings for the parameter, exit the parameter editor toral without saving the settings ,
or tirase thc current settings and define uther settings .

a . To save settings. Click the Apply	 Applybutton below the table of parameters .
This doses the editing tools for the specilic parameter and saves the settings .

h . To exit without saving. Click the Cancel Apply	 Cancel Apply~ button below the
table of parameters . This doses the editing tools for the specilic parameter withou t
saving the settings .

c. To erase current settings . Click the Reset	 Reset1 button below the table of
parameters . This resets all values back to the original settings .

11. Repeat steps 6 through 10 for as many input parameters as desired .
12. Once all parameter modifications Nave been made for the scenario, the user ca n
choose whether or not parameter values in the watershed are allowed to exceed rang e
limits after parameter modifications are applied . This is contraed by the In Range and
Out Range radio buttons .

t: In Rangor Out Flang e
When the In Range button is selected, the interface will apply all paramete r
modifications defined in the scenario and then verify that the new values are within
range limits for the parameters . If the new values exceed range limits, they will be set to
the closest allowed value.
When the Out Range button is selected, the interface will apply all paramete r
modifications defined in the scenario without checking that the new values are withi n
range limits for the parameters .
13. Click OK to save the scenario . A subdirectory will be created in the project

narre\scenarios\default\seen directory that contains the dbf tibles and SWAT nput files
for the scenario . The subdirectory is given the narre of the scenario defined by the user .
14.A prompt box will be displayed during die save.

lar
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Note .f at Scepari u

Do yuu want to wiite e note for this scenario ?

Yes i

	

No

	

.

15 . Click No to skip this option . Click Yes to write a note. If the user clicks Yes a tex t
box is displayed .

1. .__ose_ ..

17 . Click Yes to run a SWAT simulation for the scenario or click Noto skip this option .
lf the usen runs SWAT, cine of twri message boxes will be displayed when the SWAT
simulation terminates .

a. If the simulation terminated before the entire simulation period was completad, a
message box will notífy the user of a run failure.

simulation problPtIt Q

Enter a note,and click Close .
16 . Once all changes are malle, a prompt box is displayed .

artanMERMEagagMaMMIag
Do you want to run SWAT for bis scenario?

1 Yes ,

	

N o

su,

%lo

SI/

Lr

`.r

SWAT run NOT successftily completade
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b. If the simulation terminales properly, a message box will notify the user of a
successful run .

Click OK . Anothcr prompt box will be displaycd ,

Read Hesuit s

The SWAT simulation generatcs ASCII output Piles whose data that must b e
transferred to dllase tables for access in the interface . Click Yes to load the output
data to dBase tables . Click No to defer the generation of dBase output tables to a
later time. (Clicking Yes performs the lame operations performed by the Read
Results command in die Simulation menu .

18 . Click Close to exit the Calibration Tool .

0 SWAT iun successfuily compieted 1

1 OK

Do you want to raed the ASCII outputs now?

Yes
~	 1

Pto
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APP[ N[)IXD : ORIGIN OI DATA S'I'(1RNI)IN T'IIR. I II .I' USRWGN .I)Ili:

I .IS1'UI' VARIA111,1 .5 :

o GENERA) ,

~~n °J~"> `' • Name: Name Station
<~^'-

	

• RAIN_YRS (years) : Number of years of maximum monthly 0.5 h rainfall data (5 -
)00)

WI .ATITUDI (degrees) : OPTIONAl, : 1 .atitude of station

	

/2 °
,)uF~r"<1áu

	

S • W1 .ONGI'l'IJDE (degrees) : OP'1'IONA1 . : Longitude of station ee `
• WLI .1 V (m) : OVFIONAL; 1 levation of station

	

/ g. T') r,	
• XPR: OPTIONAI .: X-projected coordinate
• YPR: OP'T'IONAI . : Y-ploiected coordinar e

SOi R( n

Most of the variables were extracied frota the database `Bliksem' . Data was found for
weather stations in : Klcine Brogel, Koksijde, Sint 1Iubert, Ukkel en Zavenrem .

I ullowing values were calculated for all weather stations .
I)[?WPT

	

TNIPMN
PCI'l)

	

'[' IPM X
PCPMM

	

TMPSTl)t IN
PCI'SK\V

	

CMPSTI)M X
PCI'ST))

	

WI .,\Tr1'Ut) 1
PR _W(1)

	

W1 .0NG1TI.1D E
PR W(2)

	

WNDi\V

SOLARAN was calculated for the weather stations located in Ulckel and Koksijde .
Stations with missing data were given tltc sauce value as che wcather station tlkkel .

o M(.)N'['lIL.Y DATA

	

r(.'.,

	

`i al 1/^^r

	

PJ .

	

.,v

• "I'1\1P1\IX : Average or nitran (lady nlaximum air temperature for month (°C) (-30 -
50)

	

.1~t.tl

	

1/--Ct ,- ,

	

.li (- -,-.-
• 'I'111PMN: Average or mean (lady minimum air temperature for month (°C) (-40 -

4 0 )

• 7'MPS'I'DMX: Standard deviation for average (lady air temperature in month (°C )
(0 .1-100)

• TMPS DMN : Standard deviation for average daily air temperature in month {°C )
(0 .1-30)

• PCPMM: Average or mean total monthly precipitation (mm 1-1 20) (0-600)
• PCPS'1'D : Standard deviation for the daily precipitation in month (0 .1-50)
• PCPSKW: Slcew cocílicient r daily ~ticnn n montii (-50-20)
• PR_W1 : Probability of a wytcIty fullowjng a dr>' dy nthe month (0-95)

• PR_W2: Probability of a wet day following a wet day in the month (0-95) ‘
42

• P( :PD: Averáge irumber of days of precipitation in month (0-31 )
• RAINI1HMX: Maximum 0.5 hour rainfall in entire period of record for month (0 -

)25)

• SOLARAV: Average &l ily solar radiation for month (Mi m day ' ) . ((1-750)

• 1)1WP'I': AvcragCdew po1nt Icmperattn•c in month (-50-25 )

• WNDAV : Average daily dew point temperature in rnonth (m s ' ) . (0-100)
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RAINt111tlX was calculated liar the weather st;uion Ukkel . This value was used fo r
all uthcr statiuns .

Sume variables were derive(' frotis digital map: WE.f .IV/XPR/YPR .

Because of the absence of data, the value RAIN_YRS got the standard value : 10 .

More information bclow :

o I)f:WPT

The dew point temperature was calculated hased on following formulas :

` "
1=

p
1' 0.6108

ex
+ 273 . 3

U

e , ,

	

17 .27 .7 ,
0.6108

	

/ „ . 1 273, 3

U

O', 1 273 .3) .. .17 .27 .7 ; x . .
0.6108

I I

4 .Log

	

- -273 .3 .= 17 .27 .7 ',,,, - 1(•)

	

—'1 - .
0.6108

	

0.6108 ''' "

u

5 .Luv, — e-'----273 .3 = (17 .27 -- I.og

	

"	 -)(7'' k„- )
0.6108

	

0 .6108

u
Log e” 273 . 3

0 .6108

(17 .27 —Lag - el!
0 .610 8

And

	

= Rtl ;,
0.3054 exp

17 .27T, X

	

+exp
17 .277 ;,,,,

c„

	

—

	

—
100

	

Tm. + 237 .3

	

T;,,, + 237 . 3

Where

	

e„

	

Actual Vapor Pressure (kPa) .
7 , ,, ,,,

	

Dew point temperature (°C) .
IZ71,,, Mean relative humidity ('%) .

	

-
7

	

Daily maximum temperature (°C) .
1~ y

	

Daily minitnutn temperature (°C) .

17 .27 .1, „ ,

.r

rtr

7/
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o PCPI )

Calculation based on following formula :

~I mcr,r =
dcrYs „-~,, ;

yrs

Wherc

	

d,r„

	

Average number of days of precipitation in rnonth 1 .
duys,,,,,,, Number of wet days in rnonth 1 during the entire period o f

record .
yrs

	

Number of years of record .

o PCPMM

Calculation based on following formula :

R dgv,,mn r
R =aen

	

d -1

yrs

\K/herc

	

Mean monthly precipitation (mm 11-,0) .
Daily precipitation fiar record r1 in month Non (mm I-1,0) .

N

	

Total numher of records in rnonth mon used to calculate the
average .

yrs

	

Nutnber of years of daily precipitation records used in calculation .

o P( ;PSKW

'Calculation based un following formula :

N.~ (R,rny,rnon — R morr

g,n°,r
_	

(N—1 ) .(IV

	

nr
r r

Wherc.

R,,,,„

Skew cocf icient for precipitation in the rnonth .
Standard deviation for daily precipitation in rnonth Non .

Average precipitation for the rnonth (mm 11,0) .
1(, y
N

Amount of precipitation for record d in month Non (mm 1-I,0) .
"Total numher of daily precipitation records for rnonth mon .

o PCP'S'lI)

Calculation based un following formula :

)

	

2

N— I
Wherc

	

Standard deviation tor daily precipitation in rnonth Non .

I{ ~„

	

Average precipitation for the rnonth (mm 11,0) .

li, r

	

Amount of precipitation for record din month mon (mm 11 20) .

N

	

Total munbcr of daily precipita►iun records tia- month Non .



L
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o PR_W(1 )

Caiculation based oil following fornmla :

daysw/v, .
P(W/D)=	

days ,r, y, , ;

Wherc

	

P(Il''(1))

	

Probahility of a wet day following a dry day in month i.
dcrytrr .. tt ,

	

Number of times a wet day followed a dry day in month i
for the entice period of record .

d~rps rY

	

Number of dry days in month 1 during the cntirc period of
record . A dry day is a day wirh 0 mm of precipitation .

o PR_W(2 )

Calculation based un following formula :

dcrysn, /w
1 ( J1'/W)= days, ,, ,r,;

\K/hcre

	

P,(IJ-") II)

	

Probahility of a wct day following a wet day in montó i .
dcryrt r i

	

Number of times a wct tlay ti,llowcd a wet day in month i
for tbc cntirc period of record .

rGrp.rN

	

Ncmrbcr of wct days in nxmth 1 during the catire perio d
of record . /\ wct day is a day witb > 1) mm .

o RAINIIIIM X

Maxiniunr 11 .5 bour rainiall in cntirc period oI record liar montó (mm 11d)) . 'Mis
valuc lepresenis tic most extreme alttninutc rainfall intcnsily rccordcd in die entire
period of record .

o SO1 A11A V

Calculation based oil following formula :

N
\K/here

	

tnrrr(

	

Nlcan daily sola radiation for Ibc munió (MJ m 2 day- l ) .
l l,irr,,,,ü„

	

"Total solar radiation reaching the earth's surface for day d
in month malr (MJ m da) !) .

N

	

"Total numbcr of daily solar radiation records for mont h
amo.
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o TMPM N

Calculation basad on following formula :

N
Tim~,mun

,1=1

N
Where

	

Mean daily minimum temperatura for the month (°C) .
Daily minimum temperature on record din month mon (°C) .

N

	

Total nunibcr of daily minimum temperature records for mont h
/110/1 .

o TMPM X

Calculation basad on following formula :

N T,,,.x,,,,o,I

N

Where

	

,lu/rx,,., Average daily maximum temperatura for the month (°C) .
1 /KC,/NDII Daily maximum temperature on record din month /nol/ (°C) .
N

	

Total number of daily maximum temperature records for month
1/1o/1 .

o TMPSTDM N

Calculation based on following formula :

,(Of/l,uua

rnnn,,, , =
mu,nu,,, —f (n:Yl uiuu )2

d=1

N– I
Where

	

oom,:,.,, Standard deviation for daily minimum temperature in month ma n

(°C ) .
/(m/1,,,.1VIean daily minimum temperature for the nwnth (°C) .

Daily minimum temperature on record ti in month 1/10/1 (°C) .
N

	

Toral number of daily minimum temperature records for month
1/10/1 .

o TMPSTDMX

Calculation based un following formula :

N

(TOLC

	

)2

d=1

N– I

\X/here

	

6»1x,,,. Standard deviation for daily maximum temperature in month /110/1

(c) .

/1//J\,,,,,, Average daily maximum temperature for the month (°C) .
IT<Iily nr,Ixiuuim temperature on record din month /non (°C) .

N

	

"Total number of daily maximum temperature records for mont h
/non .
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o W1 .AT TUDF.

No calculation nceded .

o WIDNGITUD G

No calculation needed .

o WNDAV

Calculation based on following formula :

N

f wnd = d=1

	

	
N

Where

	

Inon l,,,,,,, Mean daily wind speed for the month (m s
Average wind speed for day din month non (m s 1) .

N

	

Total number of daily wind speed records for month mon .
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APPt?NDIXTt.:1,JS'I't1rSYttttstlt s

/1,,

	

Cross-sectional arca of flow in the channel (m 2 ) .

~,i.c„k~wrr

	

Cross-sectional area of flow in the channel wllen filled to the top of the ban k

(m) -
Area

	

Subbasin area (km 2) .
F_s

	

1)epth rate evaporation (mm d') .
Potential evapotranspiration (mm d-1) .
Maximum transpiration rate (m m

C

	

1 leal. flux density to the ground (M1) m ' tl I ) .
11„

	

1 : xtratcrrestrial radiation (MJ m 2 d ' )
H,,9 ,,,.

	

Total solar radiation reaching the earth's surface for day din month mon (MJ
n1 2 day') .
Net radiation (Mj n1d l )

FUI

	

Number of heat units accutnulated on a given day (heat units) .
1,,

	

Initial abstractions that includes surface storage, interception and iníltration
prior to runoff (mrzl 11 20) .

K

	

Storage lime constant for the reach (s) .

Kolh k/wrr

	

Storage time constant calculated for the reach segment with one-tenth of th e
hankfull fanos (s) .

K,

	

1)imcnsion coefficicnt needed to ensure the two terms in the numerator hav e
the samc units (for uz in rn s `, K, = 8.64 x 104) .

Kb,,, wu

	

Storage time constant calculated for the reach segment with bankfull flows
(s ) .

Kust-t.

	

Soil erodibility factor.
1,

	

channel length from the most distant point to the subbasin outlet (km) .
1 .x-11

	

1 .ea f arca indcx .
1 .

	

Average flow channel length for the suhbasin (km) .
l._ .

	

1)istance along the channel to the subbasin centroid (km) .
Channel length (km) .

Al

	

Particlesize parameter .
Orl1

	

Percent organic master ('Yo) .
P

	

Atmospheric pressure (kPa) .
1),(1111)) Probahility of a wet day following a dry day in month 1.
P,(IV i I i5 ) Probability of a wet day following a wet day in month 1.

PI 1U

	

Potential heat units (is the total heat units redtiired for plant maturity) .

Q.,i

	

Accumulated runoff or rainfall excess (mm 11,0) .
11,,

	

I lydraulic radius for a given depth of flow (m) .
1{tltnount of rainfall on a given day (mm H 2 O) .
R ,1„y , ,n

	

Daily precipitation for record d in month Non (mm 1 1 20) .
Mean monthly' precipitation (mm 11 20) .

l(1L ,,

	

Mean relativo humidity (%) .
S

	

Retention parameter (mm 11,0) .
SC

	

Storage cocfficient for variable storage tlow routing .

S'ND,,,,,

	

Standard normal deviate calculated for the day .

Mean air temperature for a given day (°C) .
Plant's base ornlinimunt temperature for growth (°C) .

1 jr

	

Dew point temperature (°C) .
'1

	

hlinitn un air temperature for a given day (°C) .
Daily minimum temperature on record rl in month mau (°C) .

Maximum air temperature for a given day (°C) .



■
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Daily maximuni temperature on record din month Non (°C) .

Travel time (s) .
Volume of water stored in the channel (m 3) .
Volume of inflow during the time step (m 3 H2 O) .
Volume of outflow during the time step (m 3 11 20) .
Chango in volume of storage during the time step (m ' 1120) .
Storage volume (m' H 2 O) .
Storage volume at the heginning of the time step (m 3 HzO) .
Storage volume at the end of the time step (m 3 H 7 O) .
I3ottom width of the: channel (m) .
Bottom width of the flood plain (tn) .
Weighting factor in Muskinghum Routing .

cc

	

Celerity corresponding to the flow for a specified depth (m s ' ) .
coc/i

	

Weighting coef(icicnts input by the user for storage time constant calculation .
oil.;

	

Weighting coefficicnts input by thc user for storage time constant calculation .
cr,

	

Specific heat at constant pressure (Mi kg ' °C ' ) .
cr

	

Profile permeability class .

cwao-

	

Soil structure code used in soil classification .
d.,

	

Average number of days of precipitation in month 1.
dayrr,,

	

Number of dry days in month 1 during the entire period of record .
dgys,, Ii ,,;

	

Number of times a wet day followed a dry day in month i for the catire
period of record .

days,tiu..,

	

Number of times a wet day followed a wet day in month i for the entire
period of record .

days,,, , ;

	

Number of wet days in month I during the entire period of record .
depth

	

Depth of flow (in) .
defith zi c~ rr Depth of water in the channel when filled fo the top of thc bank (m) .
e„

	

Actual Vapor Pressure (kPa) .
Water vapor pressure of air at height (kPa) .

e_'

	

Saturation vapor pressure of air at height (kPa) .
f,,,,,,

	

Factor that gives low soil erodihility factors for soils with high coarse-san d
contents and high values for soils with hale sand .

f

	

Factor that gives low soil erodibility factors for soils with high clay to sil t
raros .

f;,,,,;

	

Factor that reduces soil erodihility for soils with extremely high san d
contents .

f j .

	

Factor that reduces soil erodibility for soils with high organic carbon content .
Skew coefficicnt for daily precipitation in the month .

br

	

Canopy height (cm) .
n~

	

Number of days required for a plana to reach maturity .
Percent clay content (< 0 .002 mm diameter particles) .

ni,

	

Percent salid content (0.05-2 .00 mm diameter particles) .
rn ;,

	

Percent silt content (0 .002-0 .05 mm diameter partirles) .
"r

	

Percent very fine salid content (0 .05-0 .10 mm diameter particles) .

n

	

Manning's roughness coefficient ..
o►C

	

Percent organic carbon content of the layer ('%,) .

qo

	

1Jnit source arca flow tate (mm hr') .

„y

	

Average inflow tate during thc time step .
d,b

	

Average channel flow rato (un' s ' ) .
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Average channcl flow rate (mm lit ' ) .

lnflow cate (m 3 s') .
lnflow rato at ►he beginning of the time step (m 3 s' )
lnflow rate at the end of thc time step (m 3 s -') .
Discharge rafe (m 3
Outflow tate 1t the beginning of the time step (m 3 s" ') .
Outflow cate at the end of the time step (m 3 s ' ) .
Diffusion resistance of the air layer (aerodynamic resistance) (s m -' ) .
Plant canopy resistance (s ni ' ) .
Exponent that should be set betwecn 1 .0 and 2 .0 .
Random numbcrs betwecn 0 .0 and 1 .0 .
Random numbers bctwecn 0 .0 and 1 .0 .
Average channcl slope along channcl Iength (m m - ') .
( ;hannel flow tizne of concentration .
Average channel velocity (m s ' ) .
Number of years of record .
lnverse of the channel side slope .
lnverse of the flooc1 plain side slope .

, .,

	

Coefficient in Priestley 'faylor ecluation.
Mean daily rainfIll (mm 11,0) for thc month .
Average wind spced for day din tnonth non (m s ' ) .

,mu,,,.

	

Mean claily minimum temperature for the month (°C) .
/Imx,,,,„

	

Average daily maximum temperature for the month (°C) .
pr~rrl

	

Mean daily solar radiation for the month (MJ m 2 day-1) .
~rrrrrl

	

Mean daily wind speed for the month (m s-1) .
y

	

Psychrometric constant (k Pa °C ' ) .
A

	

Slope of the saturation vapor pressure-temperature curve, de/JI' (kPa °C') .

At

	

1 .ength of the time stop (s) .
1 .atent heat of vaporization (Mi kg 5 .

I

	

Latent heat flux density (MJ m 2 d -' ) .

e.,

	

Air density (kg ni 5 .
Standard dcviation of daily rainfall (mm 1-120) for the month Non.

cr,nn ~„

	

Standard dcviation for daily minimum temperature in month »ore (°C) .

cYn1. , ~„

	

Standard deviation for daily maximum temperature in month ///0U (°C) .
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