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GLOBAL & REGIONAL IMPACTS OF FLOODS

Image Credits: NPS, USDA, Hankley

Flooding has negative ecological, human, and economic impacts



STUDY AREA & PERIOD
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COMMUNITY CONCERNS
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PROJECT PARTNER

National Park Service at the Buffalo 

National River

Mission: “Preserve a free-flowing river and 

to conserve and interpret the combination 

of natural, scenic, cultural, and scientific 

features…  of the Ozark Mountains.”

Current procedure: Estimate regulatory 

flood zones using data from 1987 and 

anecdotal experiences (likely imprecise)

Image Credit: NPS



PROJECT OBJECTIVES
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METHODOLOGY
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EARTH OBSERVATIONS – COMMERICAL
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IMAGE PROCESSING

Landsat 5 Multispectral 

Image

Normalized Difference 

Water Index (NDWI) Binary NDWI

0 0.5 1 2 km

N

10 0.5 2 km

N

Rush Landing Rush Landing 

2 km10.50

N

Rush Landing 



TOPOGRAPHIC INDICES
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Can be used to 

create 2D 

unsteady flow 

models

Free-to-download 

publicly available 

software

Developed by 

the U.S. Army 

Corps of 

Engineers

HYDRAULIC MODELING (HEC-RAS)

Hydrologic Engineering Center – River Analysis System

Image Credit: USACE



HYDRAULIC MODELING (HEC-RAS)
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CONFUSION MATRICES

Class

HEC-RAS Floodplain

Flooded 

Area

Non-Flooded 

Area

NDWI/

TWI

Flooded Area True Positive False Negative

Non-Flooded 

Area

False 

Positive
True Negative

NDWI

• Accuracy: 85.83% 
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FLOOD EXTENT MAPS

500-year Floodplain Flood Timeseries (2004-2024)
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LIMITATIONS

Satellite Data 

• Lack of coverage

• Cloud cover
• Low spatial 

resolution

Flood Discharge

• Estimated from 

USGS

Modeling

• Topography-based 

flood maps only



CONCLUSIONS

Image Credits (L-R): BLM, Quinn/USFS, Florida Fish and Wildlife

This methodology is feasible 

and can be used for…
 

• Assessing risk to priority 

infrastructure

• Guiding park planning and 

management

• Replicating process to map 

additional sites

Accuracy Assessment Procedure
 

• Moderate agreement with NDWI

• Substantial agreement with TWI

• Additional hydraulic controls could 

improve models
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