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SWAT+ Model Setup




Prerequisites

Make sure QGIS is installed
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Prerequisites

Make sure QSWAT+ and SWAT+ editors are installed
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Download the input datasets

Google drive download link

< SWATplus_databases

oo
fars)

Name

~ B Climate
> B3 future
> [ historical
7 swatplus_wgn.sqlite
[ DEM
[~ dgm_wb.tif
™ dgm_wbtif.aux.xml
B Hillshade.tif
~ [ Landuse
landuse_lookup.csv
landuse_wb.tfw
B landuse_wb.tif
7 landuse_wb.t
landuse_wb.ti
landuse_wb.ti
landuse_wb tif,
plant.csv
urban.esv
~ [ Observations
Outflow_Ziegenhagen.txt
Streamflow_Rautenbach.csv
Streamflow_WilhelmshaeuserBach.csv
o i Wil 5%
[ Shapefiles
ezg_wb.cpg
ezg_wb.dbf
ezg_wb.prj
ezg_wb.shp
ezg_wb.shx
WilhelmshaeuserBach.cpg
WilhelmshaeuserBach.dbf
WilhelmshaeuserBach.prj
WilhelmshaeuserBach.shp
WilhelmshaeuserBach.shx
v B3 Soil
BUEK1000_Legende_lang.pdf
soil_lookup.csv
soil_wb
* soil_wh.aux.xml
soil_wb.
soil_wb tif.aux.xml
usersoil_wb.csv

=]

<1
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Date Modified
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Today at 12:19
Today at 12:46
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9 Jul 2021 at 14:47
22 Jul 2022 at 12:47
11 Jul 2022 at 22:35

size
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154 KB
76 KB
145 bytes
94 bytes
134 KB
2KB
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5 bytes
392 bytes
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1KB

65 KB
2KB
2KB
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5 bytes
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78 KB
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359 bytes
68 KB

07 bytes
4KB
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Folder
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TIFF image
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TIFF image
Folder

CSV Document
Document
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CSV Document
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https://drive.google.com/file/d/1Pffckn_QcJr9eN_xAx_naqCar37urNSB/view?usp=sharing

Start QGIS

[ece Untitled Project — QGIS )
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@ wes
) WES {050 AP - Features . epfl_test .
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Start QGIS

*WB_case_study — QGIS
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Delineate Watershed
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*WB_case_study — QGIS
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Load digital elevation model (DEM)

-
QGIs
i N[ &7 v - - v v
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/7 seatialite
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§ Export Table
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. Review snapped
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Create streams What happens when these parameters are changed?

-
QSWAT+ 2.4.1 *WB_case_study — QGIS
RArBELIOR H-0-G- & &
Ruaut ? b i | 3 e L B2
Seloct Project .
. - &g @&
Now Project Existing Project
Main Steps ?
Step1 Delineate Watershed
QSWAT+ Parameters
Export Table
Cancel oK |
L IO Delineate Watershed
[UsersfkoppalDocuments/swat_tutorial_teaching/WB_case_study
Select DEM
[Users/koppalDocuments/swat_tutorial_teachNg/WB_case._study/Watershed/Rasters/DEM/dgm_wbif
P ussaL server
@ oracle Delineate watershed | Use existing watershed \ DEM properties  TauDEM output
@ wisprs Burn in eisting stream network
HH vector Ties
» XVZ Ties
@ wes
A s s mma = Channel threshold | 76 Celis |0.1875 Area.
sakm v Create streams
Layes e Stream treshoid (748 cots [1.67 aa : :
sl Vo-FRO
V] Use an inlets/outlets shapefile
V] @ Animations
V] @ Resuts
- V] @ watershed
v Streams (dgm_wbstroam)
V|~ Channels (dgm_wbchannel) Snap throshold (motres)
» Hillshade (dgm_wbhillshade)
v o (dgs 300 Review snapped
v V| " oEM (dgm_wb)
Band 1 (Gray)
W 0293 Makegrid |1 || Gridsize Create watershed
W 23
= Create landscape Merge subbasins. Add Lakes
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) 5 » < [0 ]3] Numberof processes | Show Taudem Concel
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Create outlet What is an outlet and why is it needed?
A

*WB_case_study — QGIS

QSWAT+ 2.4

] 4
About
Select Project.
Now Project Existing Project
Main Steps.
Step 1 Delineate Watershed
QSWATs Parameters -
Export Table =
Cancel ( oK | o0 e Delineate Watershed
Select DEM
Users/koppa/Documents/swat_tutorial_teaching/WB_case_study
[Users/koppa/Documents/swat_tutorial_teaching/WB_case_study/Watershed/Rasters/DEM/dgm_wbif
MS SQL Server
» Delineate watershed | Use existing watershed | DEM properties | TauDEM output
@ orscie
Burn in existing stream network
Inlets/outlets
Channel threshold |75 cails (01875 Area
sakm v Create streams
Select type of point to add,then click on map to place it. If you return to the map canvas to Stream threshold | 748 cails [1.87 Are
pan, zoom, et click Resume adding to enable adding more points.Click OK to confirm and
exit,Cancel to remove points and exit.
V| Use an inletsfoutlets shapefile
{Usersfkoppa/Documentsfswat_tutorial_teaching/W8_case_study/Watershed/Shapes/drawoutiets.shp.
@) Outlet lect
Reservoir >
Eoa Review snapped 1 snapped
et
At aata Makegrid |1 || Gridsize Create watershed
Create landscape Merge subbasins. Add Lakes
Resume adding
Cancel oK
: : 0 2] Number o procasses [ | Show Taudem Cancel
Q Type tolocate (%K) | Coordinate | 554922,5689819 | ¥ Scale 1124050 v | {@ Magnifier 100% | Rotation
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Create watershed

|

QSWAT+ 2.4.1
About
Select Project
New Project Existing Project
Main Steps
Step1

QSWAT+ Parameters

Export Table

Cancel [ oK

[Usersikoppa/Documents/swat__tutorial_teaching/WB_case_study

PP s SaL Server
@ onace

@ wwswuts
F vector Ties

XYZ Tiles

@ wes

Layers (]3]
LR AR
V| (8 animations
V) (B Resuits

v W] @ watershed

» *" Drawn infetsfoutiets (drawoutlets)

Strea

v (dgm_wbstream)

v Channels (dgm_wbchannel)

¥ V[ subbasins (dgm_wbsubbasins)
v SWAT subbasin

v Upstream from inlet

I ilahade (dom_wbhilishade)

=" 0EM (dom_wb)
8and 1 (Gray)

W o200
W

467 - 641

v
v

V] B tnouse
v A sl

X, Type to locate (K

RPPF K

WB_case_study — QGIS

da Gl

Coordinate 562361,5683364 % Scale 1:124050

& Magnifier | 100%

Rotation

oce Delineate Watershed
Select DEM

[Users/xoppajDocuments/swat_tutorial_teaching/WB_case_studyiWatershed/Rasters/DEM/dgm_wbail

Delineate watershed | Use existing watershed  DEM properties  TauDEM output
Burn in existing stream network
Channel threshold |75 Celis (01875 Area
sakm v
Stream threshold | 748 Celis [1.87 Area

V] Use an inletsfoutiets shapsfile

[UsersxoppalDocuments/swat_tutorial_teaching/WB_case_studylWatershed/Shapes/drawoutlets. shp

Draw infets/outlets Select inlets/outiets.

Snap threshold (metres)

300 Review snapped 1snapped
Makegrid |1 |4/ Gridsize
Creste landscape | Merge subbasins | Add Lakes
Add lakes shapefile
Don't display lake messages
% | Number of processes || Show Taudem oK

Create streams
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Create HRUs - Landuse and soil maps

0

%
%
A\
»
»
»
v v
»
v v
o}
S

ae\V;

v‘..

-

N |5

v

¥ NPRPLRPPY R

4

- - R-REG

[Users/koppajDocuments/swat_tutorial_teaching/WB_case_study

A VE-RAD

() Animations

) Resuns

) watershe
Drawn inlets/outlets (drawoutlets)
Streams (dgm_wbstream)
Channels (dgm_wbchannel)

() subbasins (dgm_wbsubbasins)

Full LSUs (Isust)

Full HRUS (hrust)

2" Hillshade (dgm_wbhillshade)

V| " 0EM (dgm_wb)
Band 1 (Gray)

W o2
| KR
167- 641
& unduse
V| B Landuses (landuse_wb)
& soi

SIS ]IKESS (S

Browser 3]
QSWAT+ 2.4.1
About
Select Project
New Project Existing Project
Main Steps
Done Delineate Watershed
Step2 Create HRUS
QSWATs Parameters
Export Table
Select report to view -
Cancel 0K

e tUORC K-
4“9 e 99e R 24

*WB_case_study — QGIS

v Em vy -

-5 g%

Landuse and soil | HRUs

[ ] [ ] Create HRUs

Selact landuse map

Select soil map

Select landuse and soil database.

Soil data Tables
®) usersoil Landuse lookup
STATSGO
Soil lookup
SSURGO/STATSGO2
Usersol
Plant
Urban

Short channel merge

Jtslswat_tutorial_teaching/WB_case_study/Watershed/Rasters/Landuseflanduse_wb1i

Documents/swat_tutorial_teaching/WB_case_studylWatershed|Rasters/Soil/soil_wbif

Users/koppalDocumentsfswat_tutorial_teaching/WB_case_study/WB_case_study.salite

landuse_lockup ¥
soil_lookup -
usersoll_wb. -
planto -
urband -

@) Percent of subbasin ) Area (ha)
Reservoi threshold
o
101 3| % water
Read chaice
Optional s Rewd trommeps Subbasins count: 5
Read from previous run
Channels count: 45
Full HRUS count: 449
Resd
Cancel
Coordinate | 553784,5693386 ) Scale 1124050  ~ | @ Magnifier 100% 2| Rotation [0.0° 3|V Render @EPSG:25832 @
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Create HRUs

NEERRY IPPLPRPP R, BELINOR K-8-6-0 @ E#*3
BQVAMBW /) - =AMSSS82i0. 00
. - RS- 4G Ye T

Browser o
QSWAT+ 2.4.1

*WB_case_study — QGIS

mmm Y g x

Create HRUs

About

Landuse and soil
Select Project
Optional Single/Multiple HRUS

New Project Existing Project
Dominant landusesoil slope

Main Steps Exempt landuses Oominant HRY

Filter by landuse,soil slope

Done Delineate Watershed
Filter by ares

Step2 Create HRUS Target number of HRUs

QSWAT+ Parameters “
Export Table
Select report to view -
Cancel oK

[Users/koppajDocuments/swat_tutorial_teaching/WB_case_study

[ ] [ ] Split Landuses
Select landuse Select spiitlanduse
10 spiit 0 edit
Add Landuse. Sub-landuse Percent
|Lisb-landuse AGRL CORN 50
Delete WWHT 50
sub-landuse
Delote
split landuse
Create HRUs

Cancel

L"( ' Coordinate| 553412,5690782 | Scale 1124050  ~ & Magnifier 100% < Rotation |0.0° 3|V Render @EPSG:25832 @ _
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Create HRUs

U@ LPLAPPI RQRIESEINOR K-8-K-0 GB# 2
Y, - . “ e guggy @ ~H B
y - R-NIZLG v O-
Browser e®
QSWAT+ 2.4.1

[ ] [ ] Create HRUs
About
Landuse and soil HRUs
Select Project
Optionsl Single/Multiple HRUS
New Project Existing Project
Split landuses Dominant landuse, soil slope
Main Steps Exempt landuses _) Dominant HRU
Target
Filter by landuse,soi, slope
Done. Delineate Watershed
Filter by ares 5 Number of HRUS 449
Done. Create HRUS @) Target number of HRUS
QSWAT Parameters 449
Export Table Step 3 Edit Inputs and Run SWAT+ hreshold method
Select report to view v ——— @) Percent of landscape unit
Cancel oK J
Area (Ha)
[Users/koppa/Documents/swat_tutorial_teaching/WB_case_study
sHeVE&E-BAL
V| @ Animations -
V] (@ resuns
v V] @ watershed
» V| 3 subbasins (subs)
~ V| " Ptsources and reservoirs (reservoirs)
V. @ Reservoir
V| @  Pointsource
» =" Drawn infets/outlets (drawoutlets)
V| — Streams (dgm_wbstream)
» V| /" channel reaches (rivs1)
Channets (dgm_whehannel) —
v Full LSUs (Isust)
V. Actusl HRUS (hrus2)
Full HRUS (hrust) Cancel
» V| " Hillshade (dgm_wbhilishade)
v V| 5" DEM (dgm_wb) v B
L'k‘ Type 10 locate (XK) Coordinate| 544747,5693342 | Q) Scale 1124050  ~ | @& Magnifier 100% 2 Rotation | 0.0° |3V Render @®EPsGi25832 @
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Open SWAT+ editor

Enter relevant details and start the editor

SWAT+ Editor

SWAT+ Editor Project from QSWAT+

This is the first time opening your QSWAT+ project in SWAT+ Editor. We need to import your GIS data into SWAT+
objects. This may take a few seconds to several minutes depending on the size of your project.

Project display name

WB_case_study

Briefly describe your project location (main river, country)

Germany

25 character limit; spaces will be converted to underscores

[ | Use SWAT+ Ite? This is a lite version of the model that greatly simplifies hydrology and plant growth and does not
simulate nutrients, concentrating on gully formation and stream degradation.
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Open SWAT+ editor

SWAT+ Editor 2.3.1

Read our release notes to
learn more about this release.

Open another project
Create a new project

RECENT PROJECTS

WB_case_study

Explore the different watershed characteristics

SWAT+ Editor 2.3.1/ WB_case_study

—

Current project: WB_case_study

Germany

& /Users/koppa/Documents/swat_tutorial_teaching/WB_case_study

SWAT+ Project information

Total area 1,987.75 ha Software SWAT+ Editor 2.3.1, QSWAT+ 2.4.1

Simulation period 1980 - 1985 Last saved Sun, Dec 8, 2024 6:30 PM

Object totals Land use distribution

5 Subbasins
536 HRUs

45 Channels

o

Aquifers

o

Reservoirs
45 Routing Units
45 Landscape Units

45 Recall (point source/inlet data)

o

Export Coefficients

o

Delivery Ratio ® corn @ fodb fomi frse ® orcd

® past shrb @ uidu ® urbn wwht

Change Name/Description Re-import from GIS X
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Load weather generator data

SWAT+ Editor 2.3.1 /| WB_case_study

Import Weather Generator Data

Select your data format

Database

Database file

/Users/koppa/Documents/swat_tutorial_teaching/SWATplus_databases/Climate/swatplus_wgn.sqlite

Table name in database

wgn_cfsr_world

Check if you are using observed weather data

Lecture 13 | SWAT+ model setup | Hydrology for Engineers
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Load observed data

SWAT+ Editor )

Import Observed Weather Data

ISelect your data format

SWAT2012 / Global Data Websites

This is not your pcp.pep (etc); instead you will have a text file for each measurement listing each station and its
coordinated, and a text file for each station for each measurement. These files should be named: pcp.txt,
rh.txt, solar.txt, tmp.txt,and wind.txt.

[SWAT2012 weather files directory

/Users/koppa/Documents/swat_tutorial_teaching/SWATplus_databases/Climate/historical/CFSR Browse

Directory to save your SWAT+ weather files

/Users/koppa/Documents/swat_tutorial_teaching/WB_case_study/Scenarios/Default/TxtInOut

Cancel
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Load observed data

SWAT+ Editor )

Import Observed Weather Data

ISelect your data format

SWAT2012 / Global Data Websites

This is not your pcp.pep (etc); instead you will have a text file for each measurement listing each station and its
coordinated, and a text file for each station for each measurement. These files should be named: pcp.txt,
rh.txt, solar.txt, tmp.txt,and wind.txt.

[SWAT2012 weather files directory

/Users/koppa/Documents/swat_tutorial_teaching/SWATplus_databases/Climate/historical/CFSR Browse

Directory to save your SWAT+ weather files

/Users/koppa/Documents/swat_tutorial_teaching/WB_case_study/Scenarios/Default/TxtInOut

Cancel
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Run SWAT+

SWAT+ Editor )

Import Observed Weather Data

ISelect your data format

SWAT2012 / Global Data Websites

This is not your pcp.pep (etc); instead you will have a text file for each measurement listing each station and its
coordinated, and a text file for each station for each measurement. These files should be named: pcp.txt,
rh.txt, solar.txt, tmp.txt,and wind.txt.

[SWAT2012 weather files directory

/Users/koppa/Documents/swat_tutorial_teaching/SWATplus_databases/Climate/historical/CFSR Browse

Directory to save your SWAT+ weather files

/Users/koppa/Documents/swat_tutorial_teaching/WB_case_study/Scenarios/Default/TxtInOut

Cancel
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Run SWAT+: set simulation period

e — —

SWAT+ Editor 2.3.1 | WB_case_study

Confirm Simulation Settings

Choose where to write your input files /Users/koppa/Documents/swat_tutorial_teaching/WB_case_study/Scenarios/Default/TxtinOut
Set your simulation period 1979-2014
Choose output to print

Run SWAT+

Before running the model, we must write the input files used by the model. If you have modified your inputs via the edit section since last running the model, be sure to keep this box checked. Check the
third box to read your output files into a SQLite database. This will be used by the visualization tool in QSWAT+. If you do not intend to use this feature, you may uncheck this box to save time.

Write input files

Run SWAT# rev. 60.5.7
Use debug version?

@ Analyze output for visuali

Save Settings & Run Selected
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Run SWAT+: choose output to write out Figure out how to set model time step to daily

e — —

SWAT+ Editor 2.3.1 | WB_case_study

Confirm Simulation Settings

Choose where to write your input files /Users/koppa/Documents/swat_tutorial_teaching/WB_case_study/Scenarios/Default/TxtinOut
Set your simulation period 1979-2014
Choose output to print

Run SWAT+

Before running the model, we must write the input files used by the model. If you have modified your inputs via the edit section since last running the model, be sure to keep this box checked. Check the
third box to read your output files into a SQLite database. This will be used by the visualization tool in QSWAT+. If you do not intend to use this feature, you may uncheck this box to save time.

Write input files

Run SWAT# rev. 60.5.7
Use debug version?

@ Analyze output for visuali

Save Settings & Run Selected
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Number of years to skip printing output

Daily Monthly

Model Components

Channel
Aquifer [~]
Reservoir
Point Source (Recall) [~ ]
Routing Unit
Hydrology [ ]
Water Allocation

Basin Model Components

Channel
Aquifer
Reservoir
Point Source (Recall)
Nutrient Balance

Basin

Landscape Unit
HRU

Water Balance
Basin
Landscape Unit
HRU

Plant Weather

Basin

Yearly Average

o o000 DO O

<]

coo0oo0

<]

o000

Run SWAT+: choose output to write out

Outputs

channel sd

channel_sdmorph
aquifer
reservoir
recall

ru

hyd

water_allo

basin_sd_cha
basin_sd_chamorph

basin_aqu
basin_res

basin_psc

basin_nb

lsunit_nb

hru_nb

basin_

lsunit_wb

basin_pw
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Run SWAT+: choose output to write out and run the model

Run SWAT+

Before running the model, we must write the input files used by the model. If you have modified your inputs via the edit section since last running the model, be sure to keep this box checked. Check the
third box to read your output files into a SQLite database. This will be used by the visualization tool in QSWAT+. If you do not intend to use this feature, you may uncheck this box to save time.

Write input files

Run SWAT+ rev. 60.5.7

Use debug version?

Analyze output for visualization

Save Settings & Run Selected Save Scenario Exit SWAT+ Editor
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Save the model run as a scenario

eo0e SWAT+ Editor 2.3.1/ WB_case_study

d tasks have

Run SWAT+ Check

Save Scenario

Open Results Directory

Back to Editor Exit SWAT+ Editor
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Check output with SWAT+ check

Information

Hydrology

Sediment

Nitrogen Cycle
Phosphorus Cycle

Plant Growth

Landscape Nutrient Losses
Land Use Summary
Instream Processes

Point Sources

Reservoirs

SWAT+ Editor 2.3.1/ WB_case_study

SWAT+ Check / Hydrology

Realistic hydrology is the foundation of any model. Pay particular ion to evapotranspiration, baseflow and surface runoff ratios. Baseflow/streamflow ratios for
the US are provided by the USGS, these data are accessible via the button below. The ranges specified here are general guidelines only, and may not apply to your
simulation area.

Messages and Warnings
« Surface runoff ratio may be low (< 0.2)
« Groundwater ratio may be high
« Surface runoff may be too low

Evaporation and it
PET Transpiration S/, AverageCurve Number
664.27 399.22 S 44,

Plant ET /| Precipitation Irri
igation

171.59 ! /75220

LA AT 000

LSS

2. 48 F
Soil ET LA A Tile
178.69 i s

g 0.00
Root Zone

| 16.74
Vadose (unsaturated) |
Zone

Deep (confined) Fow out of walershed
Aquifer « - — - Rech

All Units mm

< > Exit SWAT+ Editor
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Visual results with QSWAT+

*WB_case_study — QGIS

DEERRY UeLLLAPP " LQLEBEa tDOR K o QE#I

RQVoiZAwBWR 0y - - =g @ qEgagey @ 4K

v m v g -
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Browser @ Visualise Results
@ ® QSWAT+2.4.1
Choose scenario Choose SWAT+ output table
About
I -
e ot historical2 hru_wb_yr
New Project Existing Project Choose ;Inee
Start date Finish date
Main Steps
1w || sanvay v | |20 31 v | |y v | 2018
Done Définasts Watecshed Day Month Year Day Month Year
Step2 Create HRUS
QSWAT+ Parameters
Staticdata | Animation | Plot | Post processing
Export Table
Choose results shapefile
Reports
Select report to view - Jing/WB_case._ _wb_yrresults.sh
Cancel oK
_tutorial_t _case_study

Choose variables Choose summary

T R

Totals -
(8 Animations = Add Compare scenarios
V| [ Resuts =
v (V] @ watershed Compare X
» Subbasins (dgm_wbsubbasins) el
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Create
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& e R e ®) Landscape Portrait Number of maps 1] Print
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