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Earth systems from space: energy/water/carbon cycles



Earth systems from space: energy/water/carbon cycles

[ŜŀǊƴƛƴƎ ƛǎƴΩǘ ŎƻƳǇƭŜǘŜ 
when we acquire knowledge.
LǘΩǎ ŎƻƳǇƭŜǘŜ ǿƘŜƴ ǿŜ 

consistently apply that knowledge.

Ϥ !ŘŀƳ DǊŀƴǘ ƛƴ ΨIƛŘŘŜƴ tƻǘŜƴǘƛŀƭΩ



NASA Applied Science Programs

Program areas tackle challenges on 

our home planet in areas for which 

Earth science information can respond 

to the urgent needs of our time.

What are Earth science applications?

Applications use Earth science data, 

models, and information products to 

inform decisions and actions on 

management, policy, and business 

activities.
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NASA Black Marble nighttime lights over Antakya, Turkey before 

earthquake on Feb 4, 2023 (left) and after on Feb 8, 2023 (right) . 
Image source: NASA Earth Observatory, Black Marble VIIRS/Suomi NPP

UN assessments based on 

NASA Black Marble shared 

with humanitarian 

organizations, i.e. Red Cross, 

Red Crescent to support 

disaster response

Black Marble also used to 

detect:  

human settlements

energy infrastructure 

fires, gas flares

disaster recovery

light pollution

illegal fishing





firms.modaps.eosdis.nasa.gov



ephtracking.cdc.gov/DataExplorer



Domestic and International Food Security Support 

Vegetation Health

Water Availability

Water Quality
Air Quality

science.gsfc.nasa.gov /610/applied -sciences/ food.html



Supporting Food Security on Land

nassgeo.csiss.gmu.edu / CropCASMA /



Testimo nia ls on the  App lied  Uses of Oc ea n Color

Credit:	NOAA

Credit:	Santa	Barbara	Mariculture

ΨThe	commercial	fishing	business	is	not	easy.	As	the	ocean	is	warming,	stocks	are	shifting	northward.	People	who	survive	in	this	
business	are	using	this	technology	to	find	fish	more	efficiently,	comply	with	all	the	rules	and	regulations	and	limit	bycatch and	
waste.Ω	

~	Capt.	Bill	Bright,	Northwest	Atlantic	fishing	fleet

Supporting Food Security on the Ocean, Coasts, & Inland Waters 



Increasing Awareness of Impacts

oceancolor.gsfc.nasa.gov /about/projects/cyan/

Satellite data lead to earlier 

warnings of hazardous algae 

than other detection 

approaches, resulting in 

~$370,000 in savings for Utah 

Lake bloom in July 2017

Source: GeoHealth & NASA Earth Observatory 

Image of the Day August 4, 2020



Å Who are the decision makers?

Å How do they currently get their information?

Å Do they have information gaps that NASA data products could fill?

Å What temporal and spatial scales do they need ? 

Å What decisions or policies could our data products inform? When do 

they need to make decisions?

Å Do they have technical capacity or need an intermediary?

Å Is a formal agreement required, i.e. exchanging money or proprietary 

information?

Questions for Partnerships with Practitioners:



Å Respect practitioner time; share examples of your work that may be 

relevant to their decisions; help them see the art of the possible

Å Demonstrate added value to their decisions through a proof -of -concept 

example prior to writing a proposal, just as with basic research proposals. 

Yes, all have full -cost accounting but need to demonstrate a concept 

has merit before seeking funding.

Å Aim to improve their quality of their work flow with your data or product; 

do not just use practitioners for validation data and future funding.

Å If exchanging money or proprietary information, talk to lawyers early and 

often about developing a formal agreement.

Collaboration in Basic/Applied Research, Applications:



Foundational Knowledge,
Technology, Missions & Data

Earth System Science & Applied Research

Solutions & Societal Value

Public Understanding & Exchange    

NASA Earth Science to Action Strategy
https://science.nasa.gov/earth-science/earth-science-to-action/

https://science.nasa.gov/earth-science/earth-science-to-action/
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