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What is HAWQS?

• A web-based interactive water quantity and quality 
modeling system using SWAT as its core modeling 
engine

• Allows analysis at various watershed scales
• Supports simple and complex economic, policy, and 

impact analyses:
• Flow, Sediments, Nutrients, pathogens



Benefits of HAWQS
• Public domain databases, tools, and output visualization
• Cloud based interface (accessed by phone/ tablet/ laptop/ desktop)
• No GIS skills required
• Complete input datasets compatible across SWAT versions
• Calibrated models
• Model sharing, uploading, and group access to projects
• Crowd sourcing of models and community of practitioners (COP)
• More efficient – reduces SWAT modeling time and effort by 90%



Applications of HAWQS
• Benefits of conservation practices at local scale
• Point and nonpoint pollution control scenarios
• Agricultural and urban management alternatives
• Climate change scenarios on water quality and 

quantity
• Benefit assessment of water programs
• Development of regulations and policies and 

assessment of existing policies
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Federally Approved Input Datasets
Input Dataset Source Specifications

Weather
PRISM 1981 – 2020 (gridded)
NEXRAD 2005 – 2020 (gridded)

Soil
USDA National Resources Conservation Service (NRCS) Soil Survey Geographic 
(SSURGO) Database

2018

USDA NRCS State Soil Geographic (STATSGO) Database 2018

Land Use

National Land Cover Database (NLCD) 2016
USDA National Agricultural Statistics Service (NASS) Cropland Data Layer (CDL) 2014 – 2017
USDA NASS Fields 2006 – 2010
U.S. Fish and Wildlife Service (FWI) National Wetlands Inventory (NWI) 2018

Aerial Deposition National Atmospheric Deposition Program (NADP) 1980 – 2020 (monthly)
Watershed Boundaries EPA NHDPlus v2 2019
Stream Networks EPA NHDPlus v2 2019
Elevation USGS National Elevation Dataset (NED) 2018 (10-meter DEM)

Point Sources
EPA Hypoxia Task Force (HTF) 2019
EPA Integrated Compliance Information System National Pollutant Discharge 
Elimination System (ICIS-NPDES)

2019

Management Data USDA NRCS crop management zone data 2010
Ponds, Potholes, and 
Reservoirs

U.S. Army Corps of Engineers (USACE) National Inventory of Dams (NID) 2018
EPA NHDPlus v2 2019

Crop Data USDA NASS CDL 2014 – 2017
Wetlands FWS NWI 2018
Water Use USGS Water Use in the United States 2015

https://prism.oregonstate.edu/
https://www.ncei.noaa.gov/products/radar/next-generation-weather-radar
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/?cid=nrcs142p2_053627
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/?cid=nrcs142p2_053627
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/geo/?cid=nrcs142p2_053629
https://www.mrlc.gov/data
https://www.nass.usda.gov/Research_and_Science/Cropland/Release/
https://lcluc.umd.edu/metadata/conterminous-united-states-conus-field-extraction
https://www.fws.gov/program/national-wetlands-inventory
https://nadp.slh.wisc.edu/
https://www.usgs.gov/national-hydrography/national-hydrography-dataset?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://www.usgs.gov/national-hydrography/national-hydrography-dataset?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://gdg.sc.egov.usda.gov/Catalog/ProductDescription/NED.html
https://echo.epa.gov/trends/loading-tool/hypoxia-task-force-nutrient-model
https://echo.epa.gov/tools/data-downloads/icis-npdes-download-summary
https://echo.epa.gov/tools/data-downloads/icis-npdes-download-summary
https://onlinelibrary.wiley.com/doi/10.1111/1752-1688.12384
https://nid.usace.army.mil/#/
https://www.usgs.gov/national-hydrography/national-hydrography-dataset?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://www.nass.usda.gov/Research_and_Science/Cropland/Release/
https://www.fws.gov/program/national-wetlands-inventory
https://www.usgs.gov/mission-areas/water-resources/science/water-use-united-states


Subbasins by HUC Scale Across the U.S

Spatial 
Scale

Total 
Subbasins

Average 
Subbasin Area Average Number 

of HRUs per HUCkm2 mi2

HUC8 2,112 3,690 1,425 2,920
HUC10 15,301 509 200 680
HUC12 79,836 98 38 229
HUC14 352,847 22 8 89



U.S. HAWQS v2.0 Demo



Login or Register hawqs.tamu.edu 
Log in using existing credentials or register for a new account

**Tier I access upon registration - request for higher Tier access to run larger projects



Create a Project
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Project Summary
• Details of watershed
• HRU set-up 
• Scenario creation
• Download project
• Upload documents
• Share projects 
• Calibration statistics
• Streamflow data
• Point Sources/Reservoirs/Ponds



Create a Scenario



• Select calibration parameters

• Upload up to 25 different land use scenarios

• Adjust monthly rainfall and temperature 

• Add in constant, daily, monthly, or yearly point 
sources

• Modify agricultural management

• Simulate Best Management Practices (BMPs) 
and Watershed Protection Plans (WPPs)

Customize SWAT Inputs



Run Scenario
• Estimated run time

• Write SWAT editor tables (use offline)

• Reduce run time by skipping output 
processing

• Receive email when run is complete



Display Output



State and Regional 

(##).hawqs.tamu.edu

• Texas (TX)
• Oklahoma (OK)
• South Carolina (SC)
• Trinity River Authority (TRA)
• Tarrant Regional Water District (TRWD)
• Lower Colorado River Authority (LCRA)
• North Texas Municipal Water District (NTMWD)
• Meskwaki Nation (Meskwaki)

ADDITIONAL HAWQS PLATFORMS
SUPPORT AND FUNDING



INTERNATIONAL HAWQS PLATFORMS
SUPPORT AND FUNDING

• South Africa (HAMSA) 
 [hamsa.hawqs.tamu.edu]

• Pernambuco Brazil (SUPer) 
 [super.hawqs.tamu.edu]

• Hydrologic Unit Model for InDia (HUMID) 
 [bhuvan.nrcs.gov.in]

• Global HAWQS
 [global.hawqs.tamu.edu]

• Coming Soon: Ukraine 
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Questions or Comments?

Contact:
Raghavan Srinivasan
(r-srinivasan@tamu.edu)
Texas AgriLife Research
Texas A&M University

Jeff Arnold
(jeff.arnold@ars.usda.gov)
USDA-Agricultural Research Service
Grassland, Soil and Water Research Lab

Katie Mendoza
(katie.mendoza@tamu.edu)
Texas AgriLife Research
Blackland Research Ext. Center
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