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Outline of Presentation

1.  Qverview: watershed modeling with SWAT+ and the new groundwater module (gwflow)

2. Recent developments

a) Groundwater pumping for irrigation
b) Using an unstructured grid
c) Salt transport (surface/subsurface)

d) Selenium transport (surface/subsurface)
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Groundwater Module for SWAT+
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gwflow : new module that replaces original groundwater routine

» Physically based spatially distributed (PBSD) approach

» Spatio-temporal groundwater storage, head, fluxes
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https://swat.tamu.edu/software/plus/gwflow/



Groundwater Module for SWAT+
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Rainfall

» Spatio-temporal groundwater storage, head, fluxes

gwflow : new module that replaces original groundwater routine

* Physically based spatially distributed (PBSD) approach

« Datasets on aquifer thickness, aquifer permeability
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Creating gwflow inputs using QSWAT+

Previously: create connection between cells and HRUs, channels, reservoirs manually
using QGIS, spreadsheets, and text files.

Now: use QSWAT+ and SWAT+Editor (thank you, Chris George and Jaclyn!!)

() Create HRUs — O *
() Run gwflow X
Landuse and soil HRUs
TO rd e ra , S pa I n Optional Single Multiple HRUs Aquifer THTTm T
Splt landuses TS, ET S 024/QSWAT + Application,Tordera/gwflow_datasets/bdticm_dlip_proj. tif
Exempt landuses Bt EEL Area threshold

Filter by landuse, soil, slope

@ Fiter by area D Area(%) 100 Aquifer permeability shapefile
Target number of HRUs . 2024/Q5WAT+ ApplicationTorderafgwflow_datasets/GLHYMPS _cut.shp

Threshold method

®) Percent of landscape unit

Area (Ha) Use observation locations

Observation locations (optional)

Use tile drains

Tile drains {optional)

Initialization file

Tutorials/Tutorial 2024/Q5WAT + Application/Tordera jgwflow fawflow.ini | |

Set output times
Times for groundwater head output (optional)

Create HRUs

oK Cancel




Creating gwflow inputs using QSWAT+

Previously: create connection between cells and HRUs, channels, reservoirs manually
using QGIS, spreadsheets, and text files.

Now: use QSWAT+ and SWAT+Editor (thank you, Chris George and Jaclyn!!)

Tordera, Spain

ion * Tordera * Scenarios * Default » TatlnOut w | @ Search T

Mame " Date modified Type

| ] filterstrip.str 6/27/2024 4:54 PM STR File

D fire.ops 6/27/2024 4:54 PM OP5 File

D fort.1253 6/27/2024 4:55 PM 1253 File

D grassedww.str 6/27/2024 4:54 PM STR File
QIaze.ons 6/27/2024 4:54 PM OP5 File

D gwlow.cellhru 6/27/2024 4:534 PM CELLHRU File

D gwflow.chancells 6/27/2024 4:54 PM CHAMCELLS File

D gwflow.con B/27/2024 4:534 PM COM File

D gwflow.hrucell 6/27/2024 4:54 PM HRUCELL File

D gwflow.input 6/27/2024 4:54 PM INPUT File
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Groundwater Pumping for Irrigation

-z;"'“ Tennessee

Mississippi Alluvial Plain (NW Mississippi)

Daily loop during simulation period:

D State Boundaries
|:| HUCE Boundaries

— Big Sunflower River
I Cultivated Fields
- Lakes and Reservairs

:
.........

soybean, corn, cotton, and rice

(water allocation in SWAT+)

Daily Crop Growth
(weather, crop type, mgt)

llf water stress

Daily Irrigation Demand

l

Check Irrigation Source
(source: channel, reservoir, aquifer)
(check against available water)

l

Apply irrigation water
(include irrigation efficiency)
(remove water from source - add to field surface)



Groundwater Pumpin
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Mississippi Alluvial Plain (NW Mississippi)

) & Tennessee
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wallo_dat (modified for Arkansas River Basin)
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Groundwater Pumping for Irrigation

USGS
(2000-2015 levels)

SWAT+ simulated
(2000-2015 levels)

diff_h (m) diff_h (m)
W -343--15
W -149--10
W-99--5
W-49--3
-29--1
1-09-0
Eo01-1
M-3

| _EARS]
Mms5i-10

® -349--150

® -149--10.0

® -99--50

® -49--30
-29--1.0
-09-00
01-10

® 1.1-30

® 31-50

Other points of model corroboration:

160

140 MAE (m) « Streamflow (USGS gages)

. « 8030202 1.24
120

100 é ; L + 8030204 1.17 ° OpenET
80 e 8030205 0.97

60 / 8030206 114 « Average annual fluxes (ET, runoff,
40 « 8030207 1.38
20 +8030209 1.14 baseflow)

0 20 40 60 80 100 120 140 160

Simulated Head (m)

Measured Head (m)



Groundwater Pumping for Irrigation




Groundwater Pumping for Irrigation

-703 Irrigation

400 Pumping (m3/day)
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Using an Unstructured Grid

Structured Grid (cell size_ = 1000 m) U_nst:ructured Grid (cell sis;e =125 m to 1000 m)
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Using an Unstructured Grid

Fountain Creek Watershed (Colorado, USA)
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Salt Transport (surface-subsurface)

Salinity module for SWAT+

(Salt = SO,, Ca, Mg, Na, K, Cl, CO,, HCO,)
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Salt Transport (surface-subsurface)

Salinity module for SWAT+

Road Salt Application
WWTP effluent

Runoff :.;- ¢ Precipitation
Recharge B ~dissolution
_GW discharge

%. e - &7

SWAT+ model:

Simulate streamflow
« ET from crops and vegetation
* Runoff from rainfall
* Runoff from irrigation
» Groundwater discharge to streams

Simulate salt mass transport in water
(Salt = SO,, Ca, Mg, Na, K, Cl, CO,, HCO,)

Test the model against measured streamflow and salt loadings (kg/day) in
Fountain Creek; groundwater salt ion concentrations.

Use the model to determine where salt is being transported, and build-up of salt in
the soil profile.

(Arkansas River Basin; South Platte River Basin; Central Valley of California)
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Selenium Transport (surface-subsurface)

Selenium module for SWAT+
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Selenium Transport (surface-subsurface)

Selenium module for SWAT+

Upper Arkansas River Basin (Colorado, USA)
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a) Creating gwflow inputs using QSWAT+
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c) Using an unstructured grid :
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e) Selenium transport (surface/subsurface)
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Thank you!
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