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Introduction

EEEE EE ES

The Soil and Water Assessment Tool (SWAT) is a physically-based
watershed and landscape simulation process model developed by
the USDA-ARS and particularly suited to non-point source
pollutant analysis.

ArcSWAT was developed at Texas A&M to fulfill the GIS needs of
SWAT, which uses ArcGIS as a base GIS platform

*By Dr. Srinivasan Raghavan et al.

OpenSWAT is a similar software tool but uses an open source GIS
platform - MapWindow GIS developed by ISU and USU

The next major update of BASINS will include OpenSWAT as one
of its major modeling components
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Why OpenSWAT

An open source software tool focused on a broad spectrum of
US and international water resource personnel

Interoperability with EPA’s BASINS and Texas A&M’s
SWAT Editor

As open source software tool, can be customized according
to user needs

Developed using well established software development tools
— Windows compliant ie., Vista, XP
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Potential developers / users

Most of the development has been conducted at Idaho State
University’s Geospatial Software Laboratory, but it will be
continued by the Open Source community

E

Many functional /developmental requirements were
obtained from Texas A&M

Numerous GUI development tips and feedbacks were
gathered from AQUA TERRA Consultants.

B v EEE

The majority of the local/international hydrologists,
watershed managers, decision makers and academics may
use this product

llg
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OpenSWAT - A big picture
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BASINS.exe

OpenSWAT.dII

] SWATEditor.exe
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- Major Components
* Project Definition
. o Watershed Delineation
| B LLU/Soil/Slope Reclassification
B - Sub basin/LU/Soil/Slope Overlay
 HRU Definition
.. » Weather Data input

A . . .
PIEst « Write the output into Microsoft Access output
| database
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Use Case Diagram
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Primarily consists of actors and
use cases. Use Case Diagrams
help to capture the functional
requirement of any system. This
diagram useful to start a project
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Sequence Diagram

: OpenSWAT : BASINS : User
|
r | Project Setup() "]

=

Sequence diagrams depict the

order of invocations in the system

as well as the creation of the

different objects.
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Component Diagram
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Project Setup

==gcomponent==

Watershed Delineation
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Write Input Tables

overview diagram of any complicated system. This diagram is mandatory for every Object Oriented

Software Development projects.

Ildaho State University
\Geospatial Software Lab

(@

9 of 22

@ RESEARCH

Texas A&M System



Deployment Diagram

Database Servers (Back-end)

<<gomponent  »

PHUCRP.dat, *.wgn files - 53

Application

A e
<<gomponent = » <epompanent s

SWATEditor.exe MWSWAT.dil
Fram Deployment Open SUWAT

£<component » 2

SWAT2005.exe

1

<4pomponent ==

MapWindow

This is a logical topography of a system.
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Legompaonernt # #

SWAT Editor App

Primarily consists of deployment elements, such as servers, and their relationships.
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Virtual Tour of OpenSWAT

'
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Project Setup

2 MapWindow GIS

File  Edit  Miew  Plug-ins  “Watershed Delineation  Help

N B3| ¥ KRR R i B[ P8 2.2

R ARAE ad:

HEE SRR Fronea: Project Reclassify SWAT Editor
Copy SWAT Praject . .
Delete Project 8 = 1'- P
Project Properties '-rj | T gl ™ - 'ﬁ v
About OpensWAT | l !
Watershed Write input
Delineation tables
E@ SWAT Project Setup lﬂlﬂlér f"g} Copy Project @E&‘
Project Directary r 1
C:\Users\ey\Desktop\G yT C] 2! Delete Project E@g Source Project to Copy
Project Directory Personal Geodatabase Name{*.mdb)
SWAT Project Database Please specify project folder C\Uzers\ley\Deskiop\GanapathyT mdb E]
Database Name [~.mdb)
test md E] C:\Users\ley\Desktop\GanapathyThunaitestitest mdb @ Save New SWAT Project As..
Destination Folder
SWAT Parameter Database CAUsers\ey\Deskiopitest2
D e ) &
CdevilapiWindow4DeviBiniPlugina)\SWAT\Databases\ EWAT2008. mdb (]
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Watershed Delineation

ERAT A% 1

Automatic Watershed Delineator

Watershed Reports

&~ MapWindow GIS *
File Edit View Plug-ins  Watershed Delineation  Shapefile Editer  Help

D = é *' 'w‘ ?? 15? Q, Q Q' i~ . E @.; sl’E shp 43 [j @ B O E-E \_:} ra t-fi |+ s IE'. SWAT Project Setup ~ Watershed Delineator ~ Land Use and Soils -

41

1[4 Terrain Analysis
Outlet Merged Watershed (demw_merged.shpll

Watershed Shapefile (demwshp) D
Stream Reach Shapefile (net) (demnet.shp) A
Focus Mask (newMask.shp) 0] Setup and Preprocessing

Base DEM grid (dem)
Basin

H Elevation Units ~ Base Elevation Dats (DEM) Layer.
O [Meters ~| [Base DEM gid dem)

[] Burn-in Existing Stream Palyline

[Seled a Stream Polyline Shapefile

Use = Focusing Mask
() Use Current View Extents for Mask
@ Use Grid or Shapefile for Mask
[Focus Mask (newMask.shp)

[ DrawMask | [ Select Mask | 1sel

[ Use Existing Intermediate Files ]

Metwork Delineation by Threshold Method
78 #of Cells

| Use Existing Intermediate Files |

Custom Qutlet/Inlet Definition and Delineation Completion
[ Use & Custom Outlets/Inlets Layer
[Sded a Point Shapefile, then Select or Draw Outlets/Inlets

[ Draw Outlets/inlets | [ Select Outletsiinlets | 0 Selected
Snap Threshold 300.0000

Advanced Settings

X: 30,150,642 *:1,107,287.003
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LU/Soil/Slope Reclassification

rad 1

Land Use and Soil Definition

HRU Definition

Analysis Reports

Sl LandusnfSoil.i’S]uEE Dehnibion EEI X Faw I.anduse.l'Sml.l"S]DE Definition
land UseData |  Soil Data | Slope | Soi Data = | LandUseData | Soil Data Slope
Select the Land Use Grid (Step 1) Select the Soil Grid (Step 1) Slope Discretization (Step 1)
] ) Single Sloy Watershed Min: 0.00 Mean: 9
[aa v] i [ﬂa _) Sing] pe ers
@ Multiple Slope SlopeStats : Max: 63 Median .7
Load the unique grid values into LU Classificatin table (Step 2)

Load the unique into Seil Classification Table (Step 2)

Load the Table Load the Table Slope Classes (Step 2)
Mumber of Slope Classes
(Step 3) P

Cptions (Step3)

Name

Look Up Table | Table Grid Values -—3 Land Cover Classe

Stmuid+Name Current Slope Class Class Upper Limit (%)

3 - 2 Add

SWAT Slope Classification Table

Class Lower Limit Upper Limit
» ] 01
2

01 1

@ Stmuid Stmuid+Segn

SWAT Land Use Classification Table

(Step 4)

LookUp Table Table Grid Values -—> Soils Attributes

SWAT Sail Classification Table
D

1 2
2 5939

Stmuid
48047
48236

Value
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HRU Definition

Land Use and Soil Definition

HRU Definition

Analysis Reporks

HRU Thresholds i HRU Thresholds || Landiise Spifting |

HRU Defirition Threshold Landuse Split
Dominant Land Use, Sails, Slape Percentage
Deminant HRU ©) Area |

Multiple Hydrologic Response Unit

Land use percentage (%) over subbasin area
20 % Add Sub-Lu
=
J
Delete Sub-Lu
0
Soil class percentage (%) over land use area " Remove Split Spl|t
nduse
A

Select Mew Landuse to Split Selem Split Landuse to Edit

v -

0

Cancel Edits | | Save Edits |

—3

0

Slope class percentage (%) over soil area Landuse Threshold Exemptions
10 % Add Exempt Landuse Exempt Landuses

‘ Delete Exempt Lu |
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Weather Data Definition

B & -2

Weather Stations

Write Tables

Weather Data Definition (0 I laould=hminl

| Relative Humidity Data | Solar Radiation Data I Wind Speed Datal
{Weather Generator Data }| Rairfall Data I Temperature Data |

Weather Data Definition |0 MM aconilClom

Relative Humidity Data I Solar Radigtion Data I Wind Speed Dmal

@ US Database

Weather Data Definiton [N lacaliEhn|

Relative Humidity Data I Salar Radigtion Data | Wind Speed Data |

Weather Generator Data |Hﬂ|ﬂf3"DEl'fEl| Temperature Data |

@ Simulation

@ Simulation Precip Timestep -
@ Cusiom Database (7 Climate Stations (7) Raingages
Locations Table: E] Locations Table: E] Locations Table: E]
Status Status Status
Stop Stop

|

o |

/s
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Writing Output Tables

i P - - [ 20

Weather Stations

Write Tables

0 wiite Tables (NI (= | 5 |

Please select the table(s) that you want to write in to the project database.

Wrtie All the Tables Clear Al Selections

Write Corfig Table

Tables :
Sail Weather Generator
Subbasin General Data HRU General Data
Main Channel Data Ground Water Data
Water Use Data Management Data
Soil Chemical Data Pond Data

Stream Water Quality Data Watershed General Data
Watershed Water Quality Data Master Watershed Data File

(daho State Universit ;
y AgriLIFE RESEARCH

L\Geospatial Software Lab

17 of 22




Call SWAT Editor

BB 2 2]

[Launch S4AT Edikar |

&8 SWAT Editor =] G |

Edit SWAT Input  SWAT Simulation

SWAT Project Geodatabasze

MzershJeyhDesldoptest'test mdb a |

SWIAT Parameter Geodatabaze
IC:‘\dev\MapWindnw-iDe1.r\Bin\F‘Iugins'\SWAT\Databases"\SW: a |

SWAT Executable Folder
|C:\Program Files'\Swat\ArcSWAT", El

Exit
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SWAT Editor Functionalities

&3 SWAT Editor

= | B |

[ Edit SWAT Input | SWAT Simulation

Databases

Point Source Discharges
Inlet Discharges
Reservairs

Subbasin Data

Watershed Data

Re-Write SWAT Input Files

About SWAT Editor

Ju |

AT \Databases"5W\

@ Setup and Run SWAT Model Simulation

= [ B e |

Period of Simulation

Starting Date:  |1/1/1993 Ending Date :

Timestep: Minutes

Rainfall Distribution
{* Skewed normal
" Mixed exponential

Starting Date
Printout Settings
" Daily

&+ Monthly

Deposition File:

" Yearly NYSKIP: |0 ™ Print Log Flow

12/31/1998 E [~ Simulate Forecast Period

E Mumber of Simulations:

I Print Soil Chem Qutput [ Print Hourly Output
™ Print Pesticide Output [~ Print Soil Storage
vV Limit HRU Qutput

Setup SWAT Run ‘ Cancel |

& Rewrite SWAT Input Files

[ = B -] |

Select Input Files to Rewrite:

Sl:ll -~
Wan
Sub
Hru
Fite
G
Wus
Mgt
Chm
Pnd
Swg
Bsn

m

Select All

Wwite Files

Cancel

BN C:\Program Files\Swat\ArcSWAT\swat2005.exe

SUAT2085
Soil & Water As
PC U

Executing year 1
Executing year 2

Program reading fl-umﬂfile.cio - .

|_|:||IE|—§3-

executing

-
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View Output

B output.rch - Notepad ol
Eile Edit Format View Help
il -
SWAT Sept '05 VERSION2005 of of O 0: 0: O F
Ge 1 Input/Output ti (£il [ o=l 1
neTra. npu put section ile.c . —n =
Crrrason voren maseereiow oc] @ swaT ouout NI
Read SWAT Qutput
RCH GIS  MON AREAkm2 F LSEDCONCmg/kg  ORGN INkg ORGN OUTkg
ORGP INkg ORGP OUTkg  NO3 INkg NO3_( Import Files to Check Output Files to Import [NP OUTkg CHLA INkg CHLA OUTkg CBOD_INkg
CBOD_OUTkg DISOX INkg DISOX OUTkg SOLPST po EETTLPSTmgRESUSP_PSTmgDIFFUSEPSTmgREACBEDESTng
BURYPSTmg BED PSTmg BACTP OUTCtBACTLP Database ¥ output.rch
REACH 1 0 1 0.1561E+09 O D 0.7636E+04 0.1484E+10 0.1384E+10
0.2624E+09 0.2440E+09 0.1311E+10 0.993 [ outputsub [ outputrsv [.1974E+08 0.2849E+02 0.2591E+02 0.5607E+11
0.5228E+11 0.3251E+0% 0.3042E+09 0.00 Open output.std [.0000E+00 ©.0000E+00 0.0000E+00 O.000D0E+00
0.0000E4+00 0.0000E+00 0.4800E+01 0.48 [ output hru [ output.pst |
REACH 2 0 1 0.2509E+09 O [ 0.2677E+01 0.5367E+07 0.5359E+07
0.2321E+07 0.2305E+07 0.1933E+10 0.193 .2386E+07 0.2372E+02 0.2372E+02 0.9652E+08
0.9651E+08 0.3830E+09 0.3830E+09 0.00 Save SWAT Simulation .0000E+00 0.0000E+00 0.0000E+00 O.0000E+00
0.0000E+00 O.0000E+00 0.4800E+01 0.48
REACH 3 0 1 0.5402E+09 O Save current simulation as: (e.g.. Sim1) B 0.3246E+02 0.1630E+10 0.1629E+10
0.2882E+09 0.2880E+09 0.5833E+10 0.583 &g, 0.2771E+08 0.5029E+02 0.3863E+02 0.6146E+11
0.6145E+11 0.9129E+09 0.9127E+09 0.00 Save Simulation [.0000E+00 ©0.0000E+00 0.0000E+00 O0.0000E+00
0.0000E+00 O.0000E+00 0.4800E+01 0.48
REACH 1 0 2 0.1561E+09 O L 0.1898E-02 0.4378E+06 0.9831E+08
0.87T40E+06 0.1804E+08 0.7206E+10 0.697 0.1127E+08 0.0000E+00 0.0000E+00 O.00D0E+00
0.3697E+10 0.1019E+10 0.1025E+10 0.00 D.0000E+00 ©0.0000E+00 0.0000E+00 O.0000E+00
0.0000E+00 O.00D00E+00 0.3730E-04 0.373
REACH 2 0 2 0.2509E+09 O Cancel 6 0.1518E-01 0.7061E+06 O.7059E+06
0.1405E+07 0.1405E+07 0.1203E+11 0.12 A [.8756E+07 0.0000E+00 0.0000E+00 O.0000E+00
0.0000E+00 O0.1671E+10 0.1671E+10 0.00 %4 b.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0D
0.0000E+00 0.0000E+D0 0.3836E-04 0.3835E-U4 U, UUDUEFUD U, UOUUEFUD U, UOOUEFOU
REACH 3 0 2 0.5402E+09 0.1121E+07 0.1121E+07 0.5239E+03 0.0000E+00 0.1264E+10 0.1821E+09 0.3572E+02 0.5325E+09 0.5325E+09
0.8894E+08 0.8893E+08 0.2621E+11 0.2620E+11 0.0000E+00 0.0000E+00 O0.00CC0E+00 0.0000E+00 0.3470E+08 0.3470E+08 0.3365E+02 0.3364E+02 0.2009E+11
0.2009E+11 0.3092E+10 0.3092E+10 0.0000E+00 0.0000E+00 O0.0000E+00 O0.0000E+00 0.0000E+00 0.000CE+00 O.0000E+00 0.0000E+00 O0.C0OOOE+00 O.0000E+00
0.0000E+00 O.0000E+00 0.3886E-04 0.3886E-04 0.0000E+00 0.0000E+00 O0.0000E+00
REACH 1 0 3 0.1561E+09 0.3455E+06 0.3447E+06 0.1031E+04 0.0000E+00 0.7513E+08 0.2830E+08 0.2426E+02 0.2686E+08 0.2509E+08
0.5694E+07 0.5377E+07 0.5580E+10 0.5870E+10 0.0000E+00 0.0000E+00 O0.000C0E+00 0.0000E+00 0.1621E+08 0.1613E+08 0.4682E+02 0.4391E+02 0.1008E+10
0.9453E+09 0.1107E+10 0.1103E+10 0.0000E+00 0.0000E+00 O0.0000E+00 O0.0000E+00 0.0000E+00 0.000CE+00 0O.0000E+00 0.0000E+00 O.C0O0OE+00 O.0000E+00
0.0000E+00 O.0000E+00 0.3247E-04 0.3247E-04 0.0000E+00 0.0000E+00 O0.0000E+00
REACH 2 0 3 0.2509E+09 0.5755E+06 0.5753E+06 0.1983E+03 0.0000E+00 0.1584E-03 0.1584E-03 0.1187E-09 0.7778E+06 0.7775E+06
0.1556E+07 0.1555E+07 0.9528E+10 0.9525E+10 0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00 0.1446E+08 0.1446E+08 0.0000E+00 O0.C0000E+00 O.0000E+00
0.0000E+00 0.1613E+10 0.1613E+10 0.0000E+00 0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00 0.000CE+00 0O.0000E+00 0.0000E+00 O.C0OOOE+00 O.0000E+00
0.0000E+00 O.0000E+00 0.3215E-04 0.3219E-04 0.0000E+00 0.0000E+00 O0.0000E+00
REACH 3 0 3 0.5402E+09 0.1282E+07 0.1281E+07 0.8713E+03 0.0000E+00 0.8041E+08 0.8041E+08 0.1523E+02 0.4592E+08 0.4590E+08 8
/ \
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« MWSWAT Vs. OpenSWAT
 BASINS & OpenSWAT
e Shape file/ Grid Compatibility of OpenSWAT

e Other Questions 7?7
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http://svn.mapwindow.org/svnroot/MapWindow4Plugins/OpenSWAT�
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