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GLOBAL & REGIONAL IMPACTS OF FLOODS
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STUDY AREA & PERIOD
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COMMUNITY CONCERNS
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PROJECT PARTNER
/ National Pcrlslrlc(ﬂisf:glcquetrthe Buffalo \

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

@ecdo’rol experiences (likely imprecise)/
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National Aeronautics and European Space

Space Administration (NASA) Agency (ESA)
Landsat & Landsat 7 Sentinel-1 Sentinel-2
Thematic Enhanced Thematic Synthetic Aperture MultiSpectral

Mapper Mapper Plus Radar Instrument

Image Credits: NASA, Rama



EARTH OBSERVATIONS - COMMERICAL
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IMAGE PROCESSING
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TOPOGRAPHIC INDICES

Digital Elevation
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HYDRAULIC MODELING (HEC-RAS)

Hydrologic Engineering Center - River Analysis System

Developed by Free-to-download Can be used to
the U.S. Army publicly available create 2D
Corps of software unsteady flow

Engineers models

Image Credit: USACE



HYDRAULIC MODELING (HEC-RAS)
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CONFUSION MATRICES

Basemap: State of Missouri, Maxar, Esri, NASA, USGS, FEMA

HEC-RAS Floodplain

Class Flooded | Non-Flooded R g #
Area Ared ;,—"' 2\
Flooded Area | True Positive
NDWI/
TWI | Non-Flooded :
True Negative
Aread
NDWI

- Accuracy: 85.83%
« Agreement: 47.40% (Moderate)
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FLOOD EXTENT MAPS
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LIMITATIONS
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CONCLUSIONS

/Accuracy Assessment Procedure\

- Moderate agreement with NDWI

- Substantial agreement with TWI

- Additional hydraulic conftrols could
\_ Improve models

s

/ / This methodology is feasible\

and can be used for...
« Assessing risk to priority
Infrastructure
« Guiding park planning and
management
» Replicating process to map

WP WA \addmonol sites /
Image Credits (L-R): BLM, Quinn/USFS, Florida Fish and Wildlife




Acknowledgments @

- DEVELOP Science Adyvisors: Dr. Jessica Fayne (The
University of Michigan), Dr. Kenton Ross & Dr. Xia Cai
(NASA Langley Research Center)

- DEVELOP Center Lead & Fellows: Alyson Bergamini,
Laramie Plott, Brent Bowler, Jennifer Hall, Brooklyn

Appling
* NPS Pariners: Jennifer Haack-Gaynor, Derek Filipek
«  Other: Patrick O'Shea

This material contains modified Copernicus Sentinel data (2017 & 2023), processed by ESA and utilized
data made available through the NASA Commercial Smallsat Data Acquisition (CSDA) Program.

This material is based upon work supported by NASA through confract 80LARC23FA024. Any mention of a commercial product, service, or activity in this material does not constitute NASA endorsemen t. Any opinions,
findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Aeronautics and Space Administration and partner organizations.




	Slide 1: BUFFALO NATIONAL RIVER WATER RESOURCES
	Slide 2: MEET THE TEAM
	Slide 3: GLOBAL & REGIONAL IMPACTS OF FLOODS
	Slide 4: STUDY AREA & PERIOD
	Slide 5: COMMUNITY CONCERNS
	Slide 6: PROJECT PARTNER
	Slide 7: PROJECT OBJECTIVES
	Slide 8: METHODOLOGY
	Slide 9: EARTH OBSERVATIONS
	Slide 10: EARTH OBSERVATIONS – COMMERICAL
	Slide 11: IMAGE PROCESSING
	Slide 12: TOPOGRAPHIC INDICES
	Slide 13: HYDRAULIC MODELING (HEC-RAS)
	Slide 14: HYDRAULIC MODELING (HEC-RAS)
	Slide 15: CONFUSION MATRICES
	Slide 16: FLOOD EXTENT MAPS
	Slide 17: LIMITATIONS
	Slide 18: CONCLUSIONS
	Slide 19

