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BACKGROUND

Flooding in Kentucky is prevalent, dangerous, and predicted to increase
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COMMUNITY CONCERNS

The human cost of flooding

Damaged school in Perry
Understanding flood risk County, KY (July 2022)

Allocating resources

Building long-term resilience

=7 Destruction in Chavies,
KY (July 2022)

Image Credits: NOAA National Weather Service




STUDY AREA & PERIOD

Study area:

Elevation Kentucky
High Study period:
Low January 2022 to
Rivers August 2023
™
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Basemap Credits: Kentucky From Above, US Census States



' PARTNERS
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OBJECTIVES

Facilitate flood preparation and awareness in Kentucky by mapping...

-

Locate areas
that are prone
to flooding

/

-

|dentify
frontline
communities

J

Flood Risk

-
Assess

communities’
exposure to
flooding

~

Soil
Moisture

-~ . T
Examine soll

moisture levels
prior to flood
events

...which can aid weather offices in forecasting and outreach efforts.



'EARTH OBSERVATIONS

SMAP

(Soil Moisture Active/Passive)
* [-Band Radiometer

Image Credits: NASA



Susceptibility

FLOOD SUSCEPTIBILITY VARIABLES 1 2 3 4 s
T N .

Lowest Highest

Distance to Rivers

Karst Area Classification

Soil Drainage Class

Distance to Mines



FLOOD SUSCEPTIBILITY DATA PROCESSING

Distance to Rivers 30% —

Topographic Wetness Index  25% —

Land Cover 14% — Combined
Reclassified datasets using Flood
Hydrologic Groups 12% datasets - Analytic Susceptibility
on 1-5 scale Hierarchy Map
Drainage Class 11% Process Weights
Karst Areas 5%

Distance to Mines 3% —



RECLASSIFICATION SCALE

Furthest from rivers, low TWI, forested land,
1 well-drained soil with little run-off, non-karst
areq, far from mines

These five
2 Grass land classifications
mean the pixel
has some
Agricultural combination
land, some karst of these
areas parameters—
not necessarily

Barren land all.

Closest fo rivers, high TWI, developed land,
poorly drained soil with high run-off, intense
karst areas, close to mines




FLOOD SUSCEPTIBILITY




FLOOD VULNERABILITY DATA PROCESSING

B Tract-
Reclassified  Unweighted Level Flood
— datfasets on average Vulnerability
1-5 scale Map

County-

Combined Reclassified Unweighted Level Flood
— dafaar — datasetson — 000 Vulnerability
county level 1-5 scale

Map



FLOOD VULNERABILITY — CENSUS TRACT LEVEL

Vulnerability
| Higher
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FLOOD VULNERABILITY — COUNTY LEVEL

ulnerabili




Flood
Susceptibility
Map

Tract-
Level Flood

Vulnerability
Map

FLOOD RISK MAP CREATION

Combined maps
and applied
bivariate color
scheme

FLOOD RISK
MAP




FLOOD RISK — CENSUS TRACT LEVEL

Risk

Vulnerability
Higher

Lower

Lower  Higher

Susceptibility




ANTECEDENT SOIL MOISTURE GIF CREATION

Filtered dataset ANTECEDENT
SMAP Level 4 fo month-long Mean of SMAP SOIL
Surface Soil period before images for
Moisture Band flood and week each day MOISTURE

of flood GIFS




ANTECEDENT SOIL MOISTURE GIF - 07/28/22
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ANTECEDENT SOIL MOISTURE GIF -07/19/23
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'ERRORS AND UNCERTAINTIES

AHP and Weighting Schemes

Reclassification Process

' Data Omission _

River Size and Other Data Gaps '
' Lack of Robust Validqtﬂ




CONCLUSIONS

Demonstrated
feasibility of using aerial
and ground-based
measurements to map
flood risk

Created resources 1o
assist partners in
community outreach

Produced a
snapshot of flood
susceptibility and

vulnerability in
Kentucky

Provided
emergency
managers a

comprehensive
view of risk




'FUTURE WORK

Explore weighting schemes besides
Analytic Hierarchy Process or pursue refinements

Analysis of how antecedent soil moisture
conditions impacted floods in 2022 and 2023

Additional validation of flood risk maps using
historical inundation data



Acknowledgments

Project Partners and Advisors:

Analytic Hierarchy Process:

Katie Caruso (NASA DEVELOP Lead at NOAA's National Centers for Environmental Information)
Maya Hall (NASA DEVELOP Impact Analysis Fellow)

Molly Woloszyn - Lead Science Advisor (NOAA National Integrated Drought Information System)
Dr. Brian Nelson — Science Advisor (NOAA National Centers for Environmental Information)

Dr. Olivier Prat — Science Advisor (North Carolina Institute for Climate Studies)

Dr. Jerald Brotzge (Kentucky Climate Center)

Peter Geogerian (NOAA, National Weather Service, Jackson, KY Forecast Office)

Jane Marie Wix (NOAA, National Weather Service, Jackson, KY Forecast Office)

Mary Lamm (NOAA, National Weather Service Paducah, KY Forecast Office)

Assistance with Data Collection:

Dr. Andrew Day (University of Louisville)
Dr. Venkataraman Lakshmi (University of Virginia)
Jim Noel (NOAA, National Weather Service Ohio River Forecast Center)

lan Horn (Kentucky, Division of Geographic Information)
Dr. Benjamin Tobin (Kentucky Geological Survey)

- Dr. David Wolock (United States Geological Survey) /\\
This material is based upon work supported by NASA through contract 80LARC23FA024. Any mention of a commercial product, service, or activity in this material does not constifute NASA endorsement. Any opinions, DEVEL@ \
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. \ b //
\/



CONTACT INFORMATION

Daniel Feinberg
defeinberg@ucdavis.edu
www.linkedin.com/in/daniel-feinbergl

Claire Beezley
clbeezl51@gmail.com
www.linkedin.com/in/claire-beezley

Jaydi Swanson
jaydiswanson@gmail.com
www.linkedin.com/in/jaydi-swanson

Jason Reynolds
jrey/1202@gmail.com
www linkedin.com/in/jason-alan-reynolds




