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Earth systems from space: energy/water/carbon cycles




Earth systems from space: energy/water/carbon cycles

[ SINYAY3I AayQi
when we acquire knowledge.

LGQa O2YLX SusS

consistently apply that knowledge.

9 ' RIFIY DNYYyd AY WIARRSY t20S8SydAartq -



NASA Applied Science Programs

Program areas tackle challenges on
our home planet in areas for which | | Ecological

_ _ _ Agriculture Disasters C fon
Earth science information can respond onservatio
to the urgent needs of our time.

What are Earth science applications? Health & Water Capacity Mission
Air Quality Resources Building Engagement

Applications use Earth science data,

models, and information products to

Inform decisions and actions on i-b
management, policy, and business

Climate Resilience Wildland Fires




Nighttime lights indicate economic activity
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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




@ @ NASA Prediction Of Worldwide Energy Resources DATA ACCESS DOCUMENTATION RESOURCES  ABOUT

The POWER Project

Provides solar and meteorological data sets from NASA research for
support of renewable energy, building energy efficiency and
agricultural needs.

Supported by NASA Earth Science’s Applied Sciences Program

POWER’s Web-Based Docs Pages

> Data Methodology
> Data Services Documentation
> Data Access Tutorials

Climate data tailored for renewable

energy, building efficiency, and ag
Know your heating and cooling demands

GMAO




Near-real time active fire mapping

FIRMS US/CANADA Quick Search & Announcements (N Feedback

v’ Fire Information for Resource Management System US/Canada
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Integrating environmental data to inform health sector

Disclaimer

% National Environmental Public Health Tracking Network

B X () -ln B R X REw®

AIR QUALITY | FORECASTED AIR QUALITY | PM2.5: DAILY FORECAST | ALL COUNTIES ASTHMA | PREVALENCE OF ASTHMA AMONG ADULTS | AGE-ADJUSTED PREVALENCE OF CURRENT ASTHMA AMONG ADULTS >=18 YEAR...

05/06/202  NASA GEOS-CF [research-grade] Vv .‘1’0 ‘ 2021 W

This is a research-grade data product with substantial known limitations (see "About Data" link).

York, PA

AQI Category: Unhealthy
Concentration (ug/m?3): 56.7

LEGEND
[ Good LEGEND
[ ] Moderate : [] 6.7% - 9.6%
9 Unhealthy for Sensitive Groups o e E >9.6% - 10.1%
Unhealthy : >10.1% - 10.6%
[l Very Unhealthy g B >10.6% - 11.1% " ™"
Il Hazardous o 1 e B >11.1%-14.0%

ephtracking.cdc.gov/DataExplorer




Domestic and International Food Security Support
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Legacy of Support to the Agriculture Community

NASA Earth satellites routinely monitor the amount of land cultivated; crop types

frequent algal blooms, but excess atmospheric carbon dioxide is being absorbed into their

waters, changing its pH and leading to acidification. Some species are able to adapt to

linked with data on vegetation health and ‘—"the" information to predict food insecurity. / warming and changing chemistry; others shift their habitats poleward. Those who cannot

Largest U.S. crops . adapt or move, perish.
Crop-type Indicators by acreage® Satellite Monitoring of Rain and Snow - . Excess nutrient
Thirty-meter observations from Landsat and 250-meter observations from MODIS NASE estnmites sl srecisittion eataiil ) Water Quality Affects Livestock
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Vegetation Health Water Quality

Air Qualit
Water Availability Quality

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



Crop-CASMA (Crop Condition and Soil Moisture Analytics) About Help News Publication Documentation ~
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Supporting Food Security on Land
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Supporting Food Security on the Ocean, Coasts, & Inland Waters

Toxic algae’s return to Utah Lake could force it to close for holiday

business are using this technology to find fish more efficiently, comply with all the rules and regulations and limit bycatch and
waste.Q

~ Capt. Bill Bright, Northwest Atlantic fishing fleet
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s’ EARTHDATA Other DAACs ~

$ OCEAN COLOR
/ 4

OB.DAAC | OBPG

ABOUT ~ DATA ~ RESOURCES ~ TOOLS ~ COMMUNITY ~ GALLERY FORUM

CYANOBACTERIA ASSESSMENT NETWORK (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

oceancolor.gsfc.nasa.gov

Algal bloom —

On the left, Utah Lake viewed by Landsat 8 on June 20, 2017 showing the algal bloom as a darker water color. On the right, a

European Space Agency’s Sentinel-3 satellite image of Utah Lake on June 21, 2017. Red, orange and yellow show elevated
concentrations of cyanobacteria (algae), blue and green indicate lower concentrations with black indicating undetectable levels.

/about/projects/cyan/
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Questions for Partnerships with Practitioners:

& Who are the decision makers?

4 How do they currently get their information?

4 Do they have information gaps that NASA data products could fill?
4 What temporal and spatial scales do they need ?

4 What decisions or policies could our data products inform? When do
they need to make decisions?

4 Do they have technical capacity or need an intermediary?

4 Is a formal agreement required, I.e. exchanging money or proprietary
Information?
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Collaboration in Basic/Applied Research, Applications:

& Respect practitioner time; share examples of your work that may be
relevant to their decisions; help them see the art of the possible

4  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.

& Alm to improve their quality of their work flow with your data or product;
do not just use practitioners for validation data and future funding.

4 If exchanging money or proprietary information, talk to lawyers early and
often about developing a formal agreement.



NASA Earth Science to Action Strategy

https://science.nasa.gov/earthiscience/earthscienceto-action/

Public Understanding & Exchange

Solutions & Societal Value

Earth System Science & Applied Researt

Foundational Knowledge,
Technology, Missions & Data



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

Earth
Information Data Catalog Data Analysis Themes Visit a Center Teach About Contact Us
Center

Earth.gov

Nine themes, one Earth.

Sea lLevel Rise Wildfires Water Resources




