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A modeling framework for irrigation
investment planning analysis
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Challenges in assessing groundwater sustainability: Ans>
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emerging research area
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Software

SWAT / Software / SWATMODFLOW

SWAT-MODFLOW

SWAT-MODFLOW is anintegrated hydrological model that couples SWAT land surface
processes with spatially-explicit groundwater flow processes. QSWATMOD is a QGIS-
based graphical user interface that facilitates linking SWAT and MODFLOW, running
SWATMODFLOW simulations, and viewing results.

Download SWAT-MODFLOW

The zip file contains: tutorial with example dataset, source code, and compiled executable

Download QSWATMOD

(QSWATMOD is a QGIS-based graphical user interface that faciltates linking SWAT and MODFLOW, running
SWAT-MODFLOW simulations, and viewing results. The repository linked above contains source codes and
an executable for the new version of QSWATMOD.

SWAT-MODFLOW is a public domain model, and as such may be used and copied freely. The model links SWAT with the newest version of MODFLOW, MODFLOW-NWT. Recharge rates
are passed from SWAT HRUs to the MODFLOW grid, and groundwater-surface water interactions simulated by MODFLOW are passed to SWAT subbasin channels for routing.

Documentation and the SWAT-MODFLOW executable are available as downloads. A user interface to facilitate SWAT-MODFLOW linkage and model set-up currently is in development.
SWAT-MODFLOW has heen tested in several watersheds. However, no warranty is given that the model is completely error-free. If you encounter problems with the model or have
suggestions for improvement, please comment at the SWAT-MODFLOW Goaogle group.




Study area: Upper Blue Nile Basin in Ethiopia
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Key input data L | e o
Elevation HydroSHEDS (https://www.hydrosheds.org/)

MODIS (https://modis.gsfc.nasa.gov/data/dataprod/mod12.php)

Land use & SPAM (https://mapspam.info/)

Soil HWSD (https://www.fao.org/soils-portal/data-hub/soil-maps-
and-databases/harmonized-world-soil-database-v12/en/)

Weather CHIRPS (https://chc.ucsb.edu/data/chirps) and CSFR
(https://swat.tamu.edu/data/cfsr)

Hydrogeology BGS groundwater maps of Africa

(https://www2.bgs.ac.uk/groundwater/shaleGas/home.html)

www.cgiar.org



https://www.hydrosheds.org/
https://modis.gsfc.nasa.gov/data/dataprod/mod12.php
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https://www.fao.org/soils-portal/data-hub/soil-maps-and-databases/harmonized-world-soil-database-v12/en/
https://www.fao.org/soils-portal/data-hub/soil-maps-and-databases/harmonized-world-soil-database-v12/en/
https://chc.ucsb.edu/data/chirps
https://swat.tamu.edu/data/cfsr
https://www2.bgs.ac.uk/groundwater/shaleGas/home.html

Uncertainty in hydrogeological input data

Aquifer productivity

B very igh: >201/s

B ich-s20 s

- Moderate: 1-5 Ifs
Low-Moderate: 0.5-1 /s
Low: 0.1-0.51/s

- Very Low: <0.1 I/s

Eritivh Geological Survey O NERC 2011, All rights reserved.
Boundaries of surficial geology of Africa, courtevy of the US. Survey.
Country boundaries sourced from ArciWortd © 1995-2011 ESRL All rights Reterved

www.cgiar.org
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Source of data: British Geological Survey
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Decling rate of groundwater table
mm/yr
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I 200 - 400

B 400 - 600
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Risk of increased low flow days
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Future work e | e

Hydrogeological data collation (e.g., from national agencies)

Seeking additional computational resources; testing an
alternative version of MODFLOW

Multivariate model calibration (e.g., using streamflow, GRACE,
remote sensing-based ET, and well groundwater level data)

New Al technique for groundwater modeling
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