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Earth systems from space: energy/water/carbon cycles




Earth systems from space: energy/water/carbon cycles

Learning isn’t complete
when we acquire knowledge.

It’s complete when we
consistently apply that knowledge.

~ Adam Grant in ‘Hidden Potential’



NASA Applied Science Programs

Program areas tackle challenges on % @ @

our home planet in areas for which Ecologlcal
. . . Agriculture Disasters i
Earth science information can respond Conservation
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

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

Climate Resilience Wildland Fires



Nighttime lights indicate economic activity
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NASA Bloék Marble nighttime lights over An’rokyo, 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 setflements
energy Iinfrastructure

fires, gas flares

disaster recovery

ight pollution

llegal 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

agricultural assessments, since changes in crop status can hapy 1 less than a week. recharged. Many U.S. states and most of the rest of the world have sparse observations ¢ PR - ¢

NASA works with operational partners to identify critical needs where satellite of water availability or do not make their data available to the public. Thus monitoring and land ice; S — e v consume algae can eat. When these large industries | te I
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i 3 o any species of crops a ow ) bees a
frequency to 3 days and vegetation growth. Remote sensing growth, lact “rm”, and reproduction. many species of crops and fl honey bees and

s of disease. other pollinators are integral to the health of ecosystems and the security of food resourc by 2030, increasing demand

also ll\td to monitor snow depth, snow cover - Overall, air pollution has likely contributed to a decline in honey bees, though many other for food resources (UN):‘
and snow water equivalent (SWE). No single B e factors may have contributed.
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Vegetation Health Water Quality
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Water Availability 4

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



Crop-CASMA (Crop Condition and Soil Moisture Analytics) About Help News Publication Documentation ~

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

-h\@) ;):- W \
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~apt.BillBright,NorthwestRAtlanticishing#leet



GO®DDARD

EARTH SCIENCESl ‘

s’ EARTHDATA Other DAACs ~

$ OCEAN COLOR
/ 4

OB.DAAC | OBPG

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

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

Algal bloom —

Source: GeoHealth & NASA Earth Observatory
Image of the Day August 4, 2020

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.

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

Questions for Partnerships with Practitioners:

Who are the decision makerse

How do they currently get their information?

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

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

Do they have technical capacity or need an intermediarye

s a formal agreement required, i.e. exchanging money or proprietary
InNformatione
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Collaboration in Basic/Applied Research, Applications:

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

Demonstrate added value to their decisions through a proof-of-concept
example prior to writing a proposal, jJust as with basic research proposals.
Yes, all have full-cost accountfing but need to demonstrate a concept

has merit before seeking funding.

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.

If exchanging money or proprietary information, talk fo lawyers early and

often about developing a formal agreement.



NASA Earth Science to Action Strategy

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

Public Understanding & Exchange

Solutions & Societal Value

Earth System Science & Applied Research

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.

Earth

Information Data Catalog Data Analysis Themes Visit a Center Teach About Contact Us Ag ric u Itu re Ai r Q ua I ity BiOdive rSity

Center

<=

S

Explore our changing planet

One government
working for one planet.
The Earth Information Center consolidates data and insights on @ (&) (& FEMA @
how Earth is changing from across the US federal government.
Earth.gov is also the gateway to other interagency cooperative fam®  USDA w=
\aw =mm aZUSGS

efforts for our planet, like the U.S. Greenhouse Gas Center.
Discover how these data are being used to prepare for climate
change and mitigate, adapt and respond to environmental
challenges across the country.

Greenhouse Gases

Sea lLevel Rise Wildfires Water Resources
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NCCS\ J» NASA GENTER FOR CLIMATE SIMULATION

HIGH PERFORMANCE COMPUTING FOR SCIENCE

HOME USERS SERVICES SYSTEMS SCIENCE & TECHNOLOGY NEWS & EVENTS ABOUT US

SERVICES HOME ~ SUPERCOMPUTING ~ CLOUD  VISUALIZATION ~ DATA SHARING & TOOLS  CDS

// NASA Earth Exchange Global Daily Downscaled Projections (NEX-GDDP-CMIP6)

The NEX-GDDP-CMIP6 dataset is comprised of global downscaled climate scenarios derived from the General Circulation Model
(GCM) runs conducted under the Coupled Model Intercomparison Project Phase 6 (CMIP6) and across two of the four “Tier 1
greenhouse gas emissions scenarios known as Shared Socioeconomic Pathways (SSPs). The CMIP6 GCM runs were developed in



GODDAR Local Demonstration to Build Climate Resilience /NA/

EARTH SCIENCES, - \

L

. Working with local practitioners in Prince
George’s County, Maryland 1o make global
data useful for local climate action around
thelr priorities:

o Heat Impacts including heat islands

o Extreme precipitation events and
associated flooding

o [ree canopy cover

o Sea levelrise and fidal flooding

. Developing downscaled climate data
products to address county’s Climate Action
Plan and implementation

RSI
JE

Ty
GEORG
@ HEALTH @&
z z ‘
= 18 15

) DEPARTMENT A QG

YARVIAS . , e
gD asaroois PrINCE George's County IRvL Pﬁ

Number of extreme heat days in Prince George's County

near NASA Goddard. Credit: PGC Climate Action Plan Fig. Partners:
V-I. Daily Maximum Temperature, 90 percentile (CDC

National Environmental Public Health Tracking Nefwork,2016)

Ange(l:a D. Alsobrooks Andrea Crooms | Director
ounty Executive



Earth.gov

LEGEND Min @ Average @ Max @ GStDeviation @ Median

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

—~

Explore our changing planet

Days Above 90°F (SSP245) FRVANG

One government
working for one planet.

The Earth Information Center consolidates data and insights on @ (&) & FEMA @ '| O O -
how Earth is changing from across the US federal government.

Earth.gov is also the gateway to other interagency cooperative fe=b  UsDA ZUSGS

efforts for our planet, like the U.S. Greenhouse Gas Center. =/ -

Discover how these data are being used to prepare for climate

change and mitigate, adapt and respond to environmental 8 O _

challenges across the country.
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Number of extreme heat days in Prince George's County, MD near
NASA Goddard. Source: NEX-GDDP-CMIPé6 from earth.gov
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NASA Actionable Science

Innovative new missions for climate-quality observations
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