SWATMOD-Prep:
A Graphical User Interface for Preparing
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Motivation Facilitate Construction of SWAT-MODFLOW
Simulations

Method Create a Graphical User Interface that
automates the linkage between SWAT and
MODFLOW
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Outline -+ Brief overview of SWAT-MODFLOW

* Development of SWATMOD-Prep

« Application to Little River Watershed, Georgia
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SWAT-MODFLOW

Linking Models:

MODFLOW

Soil & Water | WAT |
Assessment Tool ‘

- Groundwater model
- 3D finite difference

- More accurate groundwater flow dynamics
- Spatially-variable groundwater flow rates
- Spatially-variable groundwater discharge to streams

- Solute transport in aquifer system
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SWAT-MODFLOW

Linking Models:

SWAT
MODFLOW
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SWAT-MODFLOW

Linking Procedure:

SWAT MODFLOW

Grid Cells

Groundwater
Discharge

River Cells

Interactions Occur on Daily Basis
(Default) or as specified by user
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SWAT-MODFLOW

1. HRUs = Split into Disaggregated HRUs (DHRUS) \ Gls Processing
2. Intersect DHRUs with MODFLOW Grid > |
3. Intersect Sub-basins with River Cells L'”k“?g

J Text Files

Grid Cells

Groundwater
Discharge

River Cells
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Outline -+ Brief overview of SWAT-MODFLOW

* Development of SWATMOD-Prep

« Application to Little River Watershed, Georgia
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SWATMOD-Prep

SWATMOD-Prep

5| MainWindow = e =]

Graphical User Interface (GUI) to
create necessary linkage and
input files for SWAT-MODFLOW
simulations

Grid Cell Dimensions:

Stepl: |  Disagoregate HRUs

Created using Python, NumPy,
and SciPy

Also an option to include RT3D
(reactive nitrate transport in
groundwater)
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SWATMOD-Prep

5 MainWindow =n E=R=

Spatial Setup | MODFLOW | RT3D | smulation

Specify Path to TxtInOut Folder

Path to SWAT model

Load SWAT Subbasin, HRU and River Shapefiles

ﬁ&lﬁ)gﬂ ﬂge file
e =T sped! R0 e
(to convert shape files)
- Specify cell size for the

)
—t

- = Disaggregate HBBELOW gric
ODFLOW Grid with DHRUs
er Cells in MODFLOW grid

€ files!

Step 2: |Intersect MODFLOW Grid and DHRUs I n te rS e Ct M
Step 3: Identify River Cells I d e n t i fy R i\‘
Step 4: | Write SWAT-MODFLOW Linkage Files Wr i te | i n ka

Ty

«©)
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SWATMOD-Prep

| Spatial et | MODFLOW | |

Load DEM

Aquifer Thickness

Single Value

Load Raster

Hydraulic Conductivity

Single Value

Load Raster

Ratio of K« to Ku:

Spedific Storage

Single Value

Load Raster

Spedific Yield

Single Value

Load Raster

Hydraulic Conductivity of River Bed Material
m/day

Initial Hydraulic Head

Single Value

Load Raster

m (Depth to Water Table)

Use default (2m)

Browse

Options:

Use existing
MODFLOW model

Create 1-layer
MODFLOW model

MODFLOW tab

Aquifer thickness

Hydraulic conductivity
Storage parameters

River bed material
conductivity

Initial Conditions
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SWATMOD-Prep

RT3D tab

* Porosity
« Dispersivity
e Denitrificaction

e Write RT3D input files
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SWATMOD-Prep

[ Spatisl Setup | moDFLOW | RT3§ | Smulation |
1

Period of Simulation
Day Month
Starting Date

Ending Date

SWAT Printout Settings

NYSKIP: Time Step:

Frequency of MODFLOW Runs

days Use default {1 day)

SWAT-MODFLOW Output

Table of Observation Cells:

Deep Percolation for each SWAT HRU [mm]

Recharge for each MODFLOW Grid Cell [m3/day]

Channel Depth for each SWAT Subbasin [m]

River Stage for each MODFLOW River Cell [m]

Groundwater /Surface Water Exchange for each MODFLOW River Cell [m2/day]
Groundwater fSurface Water Exchange for each SWAT Subbasin [m3/day]

RT3D

Run RT3D with MODFLOW

RT3D Output Frequency:

Run Simulation

Daily

Browse

Monthly

Simulation tab

Output file options

Frequency of calls to
MODFLOW

Run Simulation
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SWATMOD-Prep

TUTORIAL

SWATMOD-Prep User’s Manual

SWATMOD-Prep: Intertace for Preparing SWAT-
MODFLOW Simulations

User’s Manual

Written: June 2016

Developers

Hendrik Rathjens, Purdue University

Katrin Bieger, Blackland Research & Extension Center, Texas A&M Agrilife
Ryan Bailey, Colorado State University (rtbailev@engr.colostate.edu)

Overview of SWATMOD-Prep

SWATMOD-Prep is a graphical user interface developed to createa fully linked SWAT-MODFLOW
model based on an existing SWAT (version 2012) model that has been created with the ArcSWAT
interface. The user definesa finite difference grid fora MODFLOW model, whichis then linked with the
HRUs and subbasins of the SWAT model through geoprocessing routines. Currently the software is
available only for Windows.

Mandatory requirements:
- SWAT model version 2012
- Existing ArcSWAT project with zero threshold HRUs

Purpose of this User’s Manual

The purpose of this user’s manual is to describe the process of installing and using SWATMOD-Prep on
any personal computer or laptop. The manual also describes the input data that need to be provided by the
user and the output that might be helpful interpreting model results. Intemal input/output dependencies

are not listed.
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« Application to Little River Watershed, Georgia


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://or.water.usgs.gov/proj/Sprague/report/section_3.html&ei=gz13VaTZEYz7sAX8h4CYDQ&bvm=bv.95039771,d.b2w&psig=AFQjCNEiLgeBiqYTxuz3tIZXh-7-RL2eaQ&ust=1433964264153020
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://or.water.usgs.gov/proj/Sprague/report/section_3.html&ei=gz13VaTZEYz7sAX8h4CYDQ&bvm=bv.95039771,d.b2w&psig=AFQjCNEiLgeBiqYTxuz3tIZXh-7-RL2eaQ&ust=1433964264153020

SWAT-MODFLOW

Little River Watershed, Georgia

.

— Stream Network
|:’ SWAT sub-basins
- MODFLOW Grid (Active)

Elevation (m)
o High: 147.7

Low : 81.8
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SWAT-MODFLOW

Little River Watershed, Georgia

Results
Recharge (mm/da Groundwater Head (m
A -Hig%:sA z B s High : 138.0 (m) C

8,000 nPfdayIDischarge

M Low: 81.9 iv.;" -8,000 m¥day|| Seepage

Low: 0

0 25 5 10 Km
——t——t—t—t—t—
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Summary
SWATMOD-Prep: GUI to create SWAT-
MODFLOW simulations
Tutorial: How to use SWATMOD-Prep

Will be available on the SWAT website by
October 2016 (http://swat.tamu.edu/software/swat-modflow/)

Or: contact Ryan Bailey (rtbailey@engr.colostate.edu)

AN
| USDA #ZNIFA
Funding =
United States Department of Agriculture
National Institute of Food and Agriculture
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