SWAT+ Model Setup

Hydrology for Engineers




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
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https://drive.google.com/file/d/1xNrdVf7bOI94zgECADkH0C15hHkRr1C3/view?usp=drive_link
https://drive.google.com/file/d/1xNrdVf7bOI94zgECADkH0C15hHkRr1C3/view?usp=sharing
https://drive.google.com/drive/folders/1aUNScW4s8qinrvfc_irtgqQFEn8slBSr?usp=sharing
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Start QGIS
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Delineate Watershed
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Load digital elevation model (DEM)

*WB_case_study — QGIS
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Create streams What happens when these parameters are changed?
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Create outlet What is an outlet and why is it needed?
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Create watershed

WB_case_study — QGIS
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Create HRUs - Landuse and soil maps

*WB_case_study — QGIS
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Create HRUs
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Create HRUs
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Open SWAT+ editor Enter relevant details and start the editor

[ KX} 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

Explore the different watershed characteristics

_ S — .
SWAT+ Editor 2.3.1/ WB_case_study
SWAT+ Editor 2.3.1 Current project: WB_case_study
Read our release notes to Germany
learn more about this release.
@ /users/koppa/Documents/swat_tutorial_teaching/WB_case_study
Open anothe ject
= SWAT+ Project information
Create a new project
Total area 1,987.75 ha Software SWAT+ Editor 2.3.1, QSWAT+ 2.4.1
RECENT PROJECTS
Simulation period 1980 - 1985 Last saved Sun, Dec 8, 2024 6:30 PM
WB_case_study
Object totals Land use distribution —
5 Subbasins
536 HRUs
45 Channels
6 Aquifers
0 Reservoirs
45 Routing Units
45 Landscape Units
45 Recall (point source/inlet data)
0 Export Coefficients
0 Delivery Ratio ® com @ 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
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Load observed data

Import Observed Weather Data

Select 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
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Load observed data

Import Observed Weather Data

Select 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
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Run SWAT+

Import Observed Weather Data

Select 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
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Run SWAT+: set simulation period

_— — —_

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

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

_— — —_

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

Save Settings & Run Selected Exit SWAT+ Editor

4

22



Run SWAT+: choose output to write out

Number of years to skip printing output

Nutrient Balance
Basin
Landscape Unit
HRU

Water Balance
Basin
Landscape Unit
HRU

Plant Weather

Basin

Daily Monthly
Model Components
Channel
Aquifer
Reservoir
Point Source (Recall)
Routing Unit
Hydrology
Water Allocation
Basin Model Components
Channel
Aquifer
Reservoir
Point Source (Recall)

Yearly

(<]

oo

o000

[ < J <)

<]

Average

(<]

oo

o000

[ < J <)

Outputs

channel_sd

channel sdmorph
aquifer
reservoir

recall

hyd

water_allo

basin_sd_cha

basin_sd_chamorph
basin_aqu
basin_res

basin_psc

basin_nb
lsunit_nb

hru_nb

basin_wb

lsunit_wb

hru_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

® [ ] SWAT+ Editor 2.3.1 ] WB_case_study

All selected tasks have p

Run SWAT+ Check

Save Scenario

Open Results Directory

Back to Editor Exit SWAT+ Editor

Lecture 13 | SWAT+ model setup | Hydrology for Engineers
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Check output with SWAT+ check

SWAT+ Editor 2.3.1 /| WB_case_study

Sdoumation SWAT+ Check / Hydrology
Realistic hydrology is the foundation of any model. Pay particular attention to evapotranspiration, baseflow and surface runoff ratios. Baseflow/streamflow ratios for
Hydrology 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.

Sediment

Nitrogen Cycle Messages and Warnings

rf noff ratio may be | 0.2)
Phosphorus Cycle Siuttecelupottiat e _ow (=02)
« Groundwater ratio may be high
Plant Growth « Surface runoff may be too low
Landscape Nutrient Losses
....... o
Land Use Summary Evaporation and /l/’,'l.' i
PET Transpiration ¢ ¢ 4 ¢+ ¢ Average Curve Number
66427 399.22 LSS 4477
Instream Processes Lk E 5
Plant ET /! Precipitation Irrigation
Point Sources 171.59 S/ 15220
A ]
Reservoirs Soil ET -
178.69 0.00

Root Zone

e 1674

Vadose (unsaturated) vonst
Zone oy N\
v - 18.
Shallow (unconfined) 15.21 264.07 i
i 235.79

Confining Layer

Deep (confined)
Aquifer

All Units mm

< > Exit SWAT+ Editor
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Visual results with QSWAT+

B@V./Z W

Browser

¥ OeersRPPrK
BB 2/ B. %
RN G Ye b -

QSWAT+ 2.4.1

About

Select Project

New Project Existing Project
Main Steps
Dane Dolineate Watarshed
Step 2 Create HRUS
| QSWAT+ Parameters
| Export Table
Ste Visualise
Reports
| Select report to view v
Cancel oK
_tutorial_ _caso_study
-

V| (9 subbasins (dgm_wbsubbasins)

- > Ptsources and reservoirs (reservoirs
V. @ Reservoir
v ®  Point source

- > Drawn intetsjoutlets (drawoutlets)
v » Outlet
vVl 4 e
vV @ Reservoir

Lecture 13| SWAT+

*WB_case_study — QGIS

Fa tMO

Coordinate  551999,5692928 % Scale 1:131082

model setup | Hydrology for Engineers

Visualise Results
Choose scenario Choose SWAT+ output table
historical2 - hru_wb_yr |
—
Start date Finish date
1w | |January v | 2001 3w ||y v | |201a
Day Month Year Day Month Year
Staticdata | Animation | Plot | Postprocessing

Choose results shapefile

Jing/WB _case

Choose variables

Choose summary

Add Compare scenarios
L) Compare X
andY
ool
= Compare
Clear
| Create
Print
®) Landscape Portrait Number of maps 112 Print
Close

@ Magnifier | 100% % Rotation 0.0° 2| V| Render @ EPSG:25832

Totals -

(-}
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SWAT model exercise

For the Wilhelmshaeuser Bach watershed
1. Test the three components of SWAT+ (QGIS, QSWAT+, SWAT+ Editor) are
working.
2. Setup the model as detailed in the presentation (make sure to save monthly
outputs).
3. Create different different scenarios with

3a. Systematically change curve number (cn2) and compare the discharge
values

3b. Compare discharge and evapotranspiration output for two different
potential evapotranspiration methods— Penman-Monteith and Hargreaves
method

3c. Compare evapotranspiration output for two scenarios — All stresses
applied and All stresses turned off.

28



	Slide 1: SWAT+ Model Setup Hydrology for Engineers 
	Slide 2: Prerequisites
	Slide 3: Prerequisites
	Slide 4: Download the input datasets
	Slide 5: Start QGIS
	Slide 6: Start QGIS
	Slide 7: Delineate Watershed
	Slide 8: Load digital elevation model (DEM)
	Slide 9: Create streams
	Slide 10: Create outlet
	Slide 11: Create watershed
	Slide 12: Create HRUs – Landuse and soil maps
	Slide 13: Create HRUs
	Slide 14: Create HRUs
	Slide 15: Open SWAT+ editor
	Slide 16: Open SWAT+ editor
	Slide 17: Load weather generator data 
	Slide 18: Load observed data
	Slide 19: Load observed data
	Slide 20: Run SWAT+
	Slide 21: Run SWAT+: set simulation period
	Slide 22: Run SWAT+: choose output to write out
	Slide 23: Run SWAT+: choose output to write out
	Slide 24: Run SWAT+: choose output to write out and run the model
	Slide 25: Save the model run as a scenario
	Slide 26: Check output with SWAT+ check 
	Slide 27: Visual results with QSWAT+
	Slide 28: SWAT model exercise

