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1. Environment and Tools Required 

 

Á Microsoft Windows (any version, as far as we are aware) 

Á Microsoft Access, as the interface uses an Access database 

Á Text editor (e.g. WordPad, NotePad, NotePad++) that enables you to read and edit ASCII 

text files. 

Á A tool like WinZip that can uncompress.zip files (not needed with recent versions of  

Windows) 

 

System requirements for SWAT Editor Version 2012.10.19 

Á Microsoft Windows XP to 10 

Á Microsoft .Net Framework 3.5 

Á Adobe Acrobat Reader Version 7 or higher. Acrobat Reader may be downloaded for free 

from: http://www.adobe.com/products/acrobat/readstep2.html  

 

2. Installation  

 

Á Install QGIS by running QGIS-OSGeo4W-2.6.1-1-Setup-x86.exe. It can be downloaded 

from http://qgis.org/downloads/QGIS-OSGeo4W-2.6.1-1-Setup-x86.exe. Use the default 

folder C:\Program Files\QGIS Brighton as the installation folder, or C:\Program Files 

(x86)\QGIS Brighton on a 64-bit machine. Currently you must use the 32-bit version on 

64-bit machines. We recommend version 2.6 rather than a later version.  From now on we 

will use Program Files as a folder name, even though it will be Program Files (x86) on a 

64-bit machine. 

Á Install SWATEditor 2012 version in its standard place C:\SWAT\SWATEditor. For the 

SWAT 2012.10.21 version, unzip the installation archive 

Swateditor_Install_2012.19_5.21.zip (or a later version if available from 

http://swat.tamu.edu/software/arcswat/swateditor/) and double-click on the "setup.exe" 

program to install the SWAT Editor. This will launch the SWAT Editor install program. 

Use the default folder C:\SWAT\SWATEditor as the installation folder.  

 

The SWATEditor folder will consist of Databases folder, SwatCheck folder, 

SWATEditorHelp, and other SWAT executables. The database folder consists of SWAT2012 

databases which require updating based on user available information (e.g. user soil, weather 

generator). Refer to Appendix I (page 67) on how to update a database. Refer to the 

SWATEditor_Documentation.pdf document in SWATEditorHelp for important information 

on how to get started with the SWAT Editor. 

http://www.adobe.com/products/acrobat/readstep2.html
http://qgis.org/downloads/QGIS-OSGeo4W-2.6.1-1-Setup-x86.exe
http://swat.tamu.edu/software/arcswat/swateditor/
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WARNING.  If you use this version 1.7 or later of QSWAT on a project developed with an 

older version of QSWAT, then the reference database stored in the project directory will need 

updating.  There are two ways to do this: 

¶ After installing QSWAT 1.7 you can copy the new reference database  

C:\SWAT\SWATEditor\Databases\QSWATRef2012.mdb to your project folder, 

overwriting the file of the same name there. 

¶ If you have made any changes to your project's reference database, such as your own 

usersoil table, it may be easier to update your database.  You can do this when you 

start the SWAT Editor, before you start writing tables.  Having started the editor and 

connected to databases, Select Write Input Tables, then Database Update.  Select the 

bsn table, make sure Update SWAT Range Tables is selected, and click Update 

Database.  Do the same thing for the rte table. 

 

Make sure you have the system requirements listed above for the SWAT Editor to work 

properly. Failure to have the above system configuration may result in failure to install the 

SWAT Editor or errors in the SWAT Editor interface. 

 

Users can join the user group for help at https://groups.google.com/forum/#!forum/qswat 

 

https://groups.google.com/forum/#!forum/qswat
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Figure 1: SWAT Editor installati on folder (after installing QSWAT) 

 

Á Install QSWAT by running QSWATinstall1.7.exe or a later version. This adds some files 

to the SWATEditor: a project database and a reference database in Databases, and also 

stores the TauDEM executables in a new folder C:\SWAT\SWATEditor\TauDEM5Bin. The 

QGIS plugin QSWAT is put into the user's home folder in .qgis2\python\plugins\QSWAT, 

which we will refer to as the QSWAT folder. The latest version of QSWAT can be 

downloaded from the SWAT website http://swat.tamu.edu/.  

 

 

3. Structure and Location of Source Data 

 

http://swat.tamu.edu/
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Before starting QGIS, users should prepare their tabular and spatial data according to SWAT re-

quirements. Users can refer to Appendix I (page 67) on preparing tabular data (e.g. preparing 

soil and climatic data). All the spatial data (DEM, land use and soil) should be projected into the 

same projected coordinate system. Users can refer to Appendix II  (page 74) for preparing global 

data for QSWAT. Users can also refer to the Arcswat Interface for SWAT2012 Userôs Guide 

(pages 11-36) for detailed guidance. The example files used in this manual are available in the 

QSWAT folder in a folder ExampleDataset. This folder contains: 

¶ A DEM in folder DEM  

¶ A stream reaches file to burn in to the DEM, in folder RobitStreams  

¶ An outlet file in folder MainOutlet 

¶ Landuse and soil maps in directories Landuse and Soil  

¶ Climate data in folder ClimateRobit  

¶ Some Excel and csv files for making database tables, and 

¶ An observed data file observedFlow.csv  in folder Observed. 

 

It is a good idea while following this guide to add the ExampleDataset folder to your Favorites 

or Quick Access list, as we will be regularly accessing files within it.  

 

4. Structure and Location of Output Data 

We will be establishing a project called Demo, say, in a folder C:\ QSWAT_Projects\Robit\Demo.. 

This will create: 

1) In the folder C:\QSWAT_Projects\Robit the project file Demo.qgs and a folder Demo.  

If we later want to reopen the project Demo.qgs will be the file we look for.   The 

folder Demo is the project folder. 

2) A folder C:\QSWAT_Projects\Robit\Demo\Scenarios\Default\TxtInOut that will 

contain all the SWAT input and output files. 

3) A folder C:\QSWAT_Projects\Robit\Demo\Scenarios\Default\TablesIn that may be 

used by the SWAT Editor. 

4) A folder C:\QSWAT_Projects\Robit\Demo\Scenarios\Default\TablesOut that may be 

used by the SWAT Editor and is used to hold results files from visualisation. 

5) A folder C:\QSWAT_Projects\Robit\Demo\Source that will contain copies of our input 

maps and a number of intermediate maps generated during watershed delineation. 

6) If we choose to save a SWAT run as Sim1, say, then a folder 

C:\QSWAT_Projects\Robit\Demo\Scenarios\Sim1 will be created (a copy of 

C:\QSWAT_Projects\Robit\Demo\Scenarios\Default, including its sub-folders). 

7) A folder C:\QSWAT_Projects\Robit\Demo\Watershed with several sub-folders 



8 

 

5. Setup for Robit Watershed, Lake Tana Basin 

 

1. Start QGIS and select Plugins menu Ÿ Manage and Install Plugins and find 

QSWAT.  Click its checkbox to install, which takes a few seconds. The SWAT icon 

will appear in the toolbar.  If it fails to appear check you are running a 32 bit version 

of QGIS. 

 

 

Figure 2; QGIS with the SWAT icon  

 

2. Start QSWAT by clicking the SWAT icon. 

3. The main QSWAT interface will be displayed. Click the box New Project. 

4. A browser will be displayed requesting a name for the new project. Type Demo in the 

text box labelled File name (under the C:\QSWAT_Projects\Robit folder). See Figure 3. 

SWAT 
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Figure 3: Creating a QSWAT project 

At this stage all your maps should be prepared in an equal area projection (probably, but not 

necessarily, UTM
1
). All the maps should be in the same projection coordinate system.  

 

The interface now presents a step-by-step configuration to be followed in order to prepare the 

SWAT simulation, starting with Step 1 (Figure 4). 

 

                                                 
1
 UTM is not an equal area projection, but is close to being so, and sufficiently close for SWAT to use on most 

watersheds. 
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Figure 4: Step 1 interface 

 

5. At this stage the project database is created as Demo.mdb in the project folder, and a copy 

of the SWAT reference database QSWATRef2012.mdb is also created there. For this example you 

need to update the reference database with details of the soil data we are using and also possible 

weather generation stations.  Refer to Appendix I (page 67) on how to do this..  

 

5.1. Watershed Delineation 

6. To start automatic watershed delineation click the Delineate Watershed button. When 

the prompt box is opened browse to the data source in the dialogue box next to Select DEM. 

7. Browse to the ExampleDataset\DEM\srtm_30m folder and open the file hdr.adf. This 

digital elevation map (DEM) is an ESRI grid and consists of a number of files. The file called 

hdr.adf is the one to choose for such a grid.  DEMs are raster files (also called grids) and come 

in a large variety of formats.  A common format is GeoTiff, when you would be looking for a 

file with siffix .tif. 
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Figure 5: Selecting the DEM 

 

8. The name of the elevation map grid will be displayed in the DEM text box below the 

Watershed dialogue box. The selected DEM will be copied to the projects Source folder and, if 

necessary, converted to GeoTiff format (.tif). If your DEM's units are not metres you can select 

the DEM properties tab and change them. This tab also shows the DEM cell size, cell area, 

projection system and extent in degrees.  

 

9. Users can burn in an existing stream network using the option Burn in existing stream 

network; use a file with the extension *.shp (Figure 6).  Check the Burn in existing stream 

network option and select the file ExampleDataset\RobitStreams\robReach.shp. 

 

The delineation form allows you to opt for a predefined watershed and stream network by 

selecting the Use existing watershed tab. If you are interested in using a predefined watershed 

and stream network please refer to Appendix III ( Using a Predefined Watershed and Stream 

Network, page 87).  

 

We will not use MPI, which enables multiprocessing during watershed delineation (see Appendix 
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IV, page 90) and so the Number of processes spinbox should be set to 0. 

 

 

Figure 6: Creating stream networks 

 

10. The threshold size for creating subbasins should be set next. It can be set by area, in 

various units such as sq km or hectares, or by number of cells.  If necessary, change the threshold 
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method to use hectares, change the number of hectares to 90, and press Create Streams: the 

number of cells will be adjusted to the corresponding value (1000). The threshold is the number 

of cells (or area) required to form a stream: a cell will be made part of a stream if it has at least 

the threshold number of cells draining into it. Stream reaches are sections of the stream network 

between significant points, where significant points are stream sources, stream junctions, and 

inlet, outlet, point source, and reservoir points that we may add later.  A subbasin is an area 

draining into a stream reach. This step creates streams (Figure 7). It also loads the stream burn-in 

shapefile if selected.   

 

 

Figure 7: Stream networks displayed 

 

11. An inlets/outlets file containing just a main outlet is provided for this example. Check the 

Use an inlets/outlets shapefile option, and browse to MainOutlet/MainOutlet.shp 

 

12. Users can add outlets, reservoirs, inlets, and point sources by selecting the Draw  

Inlets/Outlets option. This first asks if you wish to add to the existing inlets/outlets file, or create 

a new one. Having made this choice, select the type of point to add, and click on the map to 
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place it at the appropriate place. Points need to be placed on the stream network, and you may 

need to zoom in to place them precisely. Only points within the snap threshold of a stream reach 

will be counted as points. Click OK  to confirm and exit, and Cancel to remove points and exit. 

If you choose to draw, a new file, drawoutlets.shp is created in the Watershed\Shapes folder, 

which may be used again. See Appendix III  (page 87) for details of the fields needed in an 

inlets/outlets file.  We do not add any additional outlets, reservoirs, inlets, or point sources in this 

example. 

   

 

Figure 8: Step where Inlets/Outlets are added. 

 

13. If you have several points in your inlets/outlets file you can choose to use just a selection 

of them. To do this choose the Select Inlets/Outlets option. Hold Ctrl and select the points by 

dragging the mouse to make a small rectangle around them. Selected points will turn yellow, and 

a count will be shown at the bottom left of the main window (Figure 9). You only need to use this 

option if you want to only use a subset of outlets.  The default is to use all the points in the 

outlets file or those drawn. 
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Figure 9: .Inlets/outlets selected 

 

14. Clicking Review snapped shows the snapped inlets/outlets, i.e. those within the defined 

threshold distance. Clicking Create Watershed will create the watershed after a few minutes 

(Figure 10).  
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Figure 10: Delineated watersheds 

 

15. In QSWAT users can select and merge subbasins. This is especially important in avoiding 

small subbasins. To merge subbasins, select the option Select subbasins under Merge subbasins. 

Hold the Ctrl key and click in subbasins you want to select. Selected subbasins will turn yellow, 

and a count is shown at the bottom left of the dialogue window (Figure 11).   
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Figure 11: Step of merging subbasins 

 

16. For the sake of this exercise, we will not merge the selected subbasin. Release the Ctrl 

key and click on the map outside the watershed and the selected subbasin will be unselected. 

Checking the option of Select small subbasins provides the option to merge subbasins below a 

certain threshold (i.e. either the area in hectares or a percentage of the mean subbasin area) 

(Figure 12). For this exercise click the radio button percentage of mean area, and put 25 in the 

box next to it. Click Select. It will show you subbasins that have an area less than 25% of the 

mean area. When finished click Save to save your selection, or Cancel to abandon your selection. 

You click Merge to perform the merge. Note: You cannot merge a subbasin that has an outlet, 

inlet, reservoir, or point source.  So in this example, the only small subbasin is that  nearest the 

watershed outlet, which cannot be merged, and QSWAT will report this. 
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Figure 12: Subbasins that have an area less than 25% of the mean subbasin area merged to downstream 

subbasins 

 

17. Point sources can be added to all the subbasins by checking the option Add point source 

to each subbasin (Figure 13). You can also add reservoirs to selected subbasins. You then need 

to click Add. Unlike points added earlier, these extra point sources or reservoirs do not create 

subbasin boundaries, but are added to existing subbasins, provided they do not already have 

point sources or reservoirs. Adding point sources to all subbasins is useful if you have several to 

add. It is quite safe since only those you provide input data for will have any effect on the SWAT 

simulation.  
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Figure 13: Point sources added to each subbasin 

 

18. You need to click OK . This causes the subbasins to be numbered and calculates and 

stores information about the subbasins and streams. This step ends watershed delineation, and 

enables the Create HRUs option (Figure 14). 

 
































































































































































