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Hot Buttons….



“At a fundamental level, 
you’re trading a Swiss 

Army knife with 36 
features down to 22.”



2023 Senior Review: Orbital Drift Science? 



Platnick et al., 2012

Platnick et al., 2012

S-NPP/N20/N21

-NOAA EDR 
Evaluations [Done]
-NASA VIIRS C2 
Products [In Progress]
-2024 ROSES A.33 
Solicitation? 
-NOAA-CDRs?
-VCST-STAR L1 Cal 
Coordination









2023 Terra Senior Review, Submitted



Ramachandran, et al., 2021

Data Continuity is a 
Precondition to 

achieving Open Science.





NASA Earth Strategy to Action: Perspectives

• MODIS/VIIRS are essential tools for 
human understanding, accountability, 
and transparency.

• Immeasurable economic, scientific,
“pop-culture” impact (+ Citations than 
HST). 

• Growing # of Followers: 4 Million Unique 
IDs across multiple disciplines. 

• Strong industry advocacy and federal 
stakeholder buy-in.

Credit: Rob Simmon





https://nap.nationalacademies.org/catalog/26659/resilience-for-compounding-and-cascading-events

National Academies of Sciences, Engineering, and Medicine. 
"Resilience for Compounding and Cascading Events." (2022).



Relevant Increasing Trends

• intensity 

• variability 

• frequency

• vulnerability

• economic and social costs



Recurrent acute disasters (RADs) are individual major 
hazard events that occur in a specific locale and create 

legacy conditions that impact future disasters in that locale.











Current State of Affairs



Applied Research Questions

• Is there a distinctive signature to recurring acute disasters and 
their impacts on human ecosystems?

• If so, what are the key legacy conditions that create these 
distinctive signatures, and can a theory be developed that 
could predict them?

• If so, what policies, programs, and actions can be undertaken 
to mitigate the harmful effects of recurring acute disasters, and 
support safety, protection of human life, and community 
resilience in the face of these recurring events?



A Case Study:
Puerto Rico 2017-2022

• Hurricane Irma, 7 September 2017

• Hurricane Maria, 20 September 2017

• Island-wide drought, 11 February – 5 November 2019

• Earthquake series, 5-6 January 2020

• Hurricane Fiona, 18 September 2022
MODIS/VIIRS Products:

Primary: NASA’s Black Marble,
MODIS NRT Floods

Secondary: MODIS BRDF/Albedo 
LST, Land Cover, NDVI. 









Barbuda - Sept. 22, 2017







Legacy Conditions…

• $ 90 billion dollars in damages
• -15% loss in GDP
• +4,645 lives lost
• Migration of +200,000 persons
• Emotional Impact: unknown





Ninety percent of federal contracts have been 
granted to companies whose headquarters are 

outside of Puerto Rico (c. 2018). https://grupocne.org 

Follow The Money: Improving Public Accountability and Transparency

FEMA heavily relied on 
no-bid contracts in 

response to Hurricane 
Maria.



Food Nutrition vs Food Safety...





Advancing RAD Theory







https://blackmarble.gsfc.nasa.gov/

https://www.nasa.gov/connect/ebooks/earthatnight_detail.html




Proportion of Electricity Output Restored (%)Román et al., (2019)
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Inhabitants with Electricity (%) after Hurricanes Irma and Maria



Density-Vulnerability Tradeoffs…









Map of the main island of Puerto Rico showing two bridged RADs.



There are major discrepancies 
in the way Puerto Rico has 
prioritized the response to 

Hurricanes Maria and Fiona.









NASA Earth Strategy to Action: Recommendations

• Advance NASA’s foundational principles 
“devoted to peaceful purposes of Space 
for the benefit of all humankind” by 
prioritizing at-risk communities.

• Develop new frameworks that promote 
the sustainability of social-ecological 
systems under a changing climate.

• Understand legacy conditions within a 
Recurrent Acute Disasters (RAD) 
framework.

• Move beyond the “Billion $ Disasters” 
mantra: Develop impact assessments 
that shine a light on underserved 
communities, households, and persons.
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