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The US & the world: Flood is the common fate
The July 4 Texas flood was the deadliest in 100 years



The US & the world: Flood is the common fate
Finding solutions to shared challenges
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A hydrology and water quality model that can also map floods
 т anywhere, almost instantly

A world under greater flood risk
Can SWAT community help?

SWATFlood

SWAT

Water supply & water quality 

Next-gen Earth Observations
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Transforming SWAT for Global Flood Risk Modeling

[1] SWATFlood integrating SWAT with a fast, efficient flood mapping tool

Harnessing the power of SWAT for fast and efficient actionable data

[2] Satellite-SWAT workflow for integrating observed surface water dynamics

[3] Real-world applications for infrastructure resilience and post-flood recovery  
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[1]
SWATFlood integrating SWAT with a fast, efficient 

flood mapping tool



Current state of science of flood mapping
Most current flood modeling frameworks lacks 

efficiency (E) and transparency (T)
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SWATFlood demo
https://mygeohub.org/groups/water-hub/swatflow 

https://mygeohub.org/groups/water-hub/swatflow
https://mygeohub.org/groups/water-hub/swatflow
https://mygeohub.org/groups/water-hub/swatflow


Real-time SWATFlood Execution Performance



Real-time SWATFlood Execution Performance

3 - 12.5 Minutes. Average: 7.5 Minutes



Spatial Evaluation



Spatial 
Evaluation

Event: 
100-year Design flood

Reference data:  FEMA 
HEC-RAS model

Region: 
Trinity River Basin

Geophysical setting:
Large basin scale 0            10 km
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Proportion Correct: 0.97 Hit Rate: 0.59 Critical Success Index: 0.53 Bias: 0.71
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Patel et al
Env Res Comm (pending revision)



Spatial 
Evaluation 
Event: 
Hurricane Harvey

Reference data:  
USGS High Water Mark

Region: 
San Jacinto River Basin

Geophysical setting:
Urban/mixed land use, 
data-rich area
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Captured: 60 Near miss (500 m): 31 Not Captured: 14

Patel et al
Env Res Comm (pending revision)



Spatial 
Evaluation 

Event: July 2020

Reference data:  
Remote Sensing

Region: Meghna River, 
Northeast India & 
Bangladesh

Geophysical setting:
Humid, data-poor 
transboundary region

Patel et al
Env Res Comm (pending revision)



Spatial 
Evaluation 
Event: January 2013

Reference data:  
Remote Sensing

Region: 
Limpopo River, 
Southern Africa

Geophysical setting:
Semi-arid, data-
poor transboundary 
region

Patel et al
Env Res Comm (pending revision)
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[2]
Satellite-SWAT workflow for integrating observed 

surface water dynamics



Enhancing SWATFlood with near-daily
satellite observations of surface water
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Adding surface water dynamics into SWAT 
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20Zheng et al. in prep

Overlooking surface water dynamics gives a wrong picture of floods
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[3]
Real-world applications for infrastructure resilience 

and post-flood recovery



How can SWATFlood inform infrastructure resilience? 
The Aging Dams

Patel et al. 
9ŀǊǘƘΩǎ CǳǘǳǊŜ pending revision



Delivering data when it mattered the most
SWATFlood (with AI) produced the first flood map for the 

July 4 Texas disaster т within hours

CBS news


