
1

Satellite-Based Assessment of Flooding Rainfall and Severe 
Convection Within the NASA Applied Sciences Disasters Program

Kristopher Bedka1 and Margaret Glasscoe2

NASA Applied Sciences Disasters Program
1 NASA Langley Research Center, 2 University of Alabama in Huntsville

UN SPIDER / ZFL Regional Virtual Expert Meeting for Southern Africa, 15 July 2021



About the NASA Applied Sciences Disasters Program

Mission

Promote the innovative use of Earth observations (EO) to reduce 

disaster risk, improve response, hasten recovery, and foster resilience

Goals

ÅHarness NASA Capabilities for disaster management, risk reduction, and resilience

ÅEngage stakeholders in the use of EO throughout the disaster lifecycle

ÅDemonstrate the value and impact of EO to increase situational awareness and 

support actionable decision making
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ÅProactive, holistic approach to the use of Earth-observing 

satellites and airborne assets

ÅCollaborative research and real-world applications

ÅConsiderations for situational awareness and decision-making

ÅEnabling disaster risk reduction and resilience by:

- Identifying pre-disaster vulnerabilities

- Supporting operational responses to disasters

- Providing context for mitigation and post-disaster recovery
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Hail is the costliest severe weather hazard for the insurance industry,
generating $10Ωǎof billions in losses across the world due to damage to
homes,businesses,agriculture, and infrastructure

For example, according to Willis Re, 7 of the top 10 insured natural
catastrophe events over South Africa since the 1970s have been associated
with hail. ~45% of the total value of insuredmotor and property claimsfrom
natural perils over that period were causedby hail damage.

Hail catastrophe models (CatModels) estimate risk to an ƛƴǎǳǊŜǊΩǎportfolio.
CatModels are developed with climatologies defining hailstorm
frequency/severity

Hail climatologiesare difficult to derive over developingnations without hail
reporting or climate-quality weather radar observations

Hailstormsand the damagethey producegenerateunique patterns in satellite
imagery that hasbeen collected for 25+ years,offering a new opportunity to
identify hail-prone regions

Example Impacts of Hailstorms in Southern Africa

Hail Storm Risk Assessment Using Space-Borne 
Remote Sensing Observations and Reanalyses
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