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NASA Terrestrial Ecology Field Campaigns are

designed to build understanding for complex systems

NASA Terrestrial Ecology field campaigns
focus the community’s attention on:

(a) answering big science questions
targeted on important regions or biomes

(b)enabling more effective interpretation
and analysis of space-based

measurements Airplanes
(c)fostering_collaborative interactions and
building new relationships within the Drones
scientific community
(d)providing valuable opportunities for Models

training and educating the next
generation of scientists

(e)leaving a legacy data of great value for
future research.

Eddy covariance

On-the-ground




The Terrestrial Ecology Field Campaign planning process

¥y

@ ASA puts out a call for scoping study
proposals. Winter 2022.

@[NASA selects two scoping studies to
bdvance. Spring 2023.

3. A year-long scoping study is conducted,
where a plan for the larger field campaign is
developed. NOWII (report December 2024).

4. NASA selects one (or neither) of the scoping
study plans to advance. 2025.

5. NASA sets up Science Definition Team. 2025 -
2027.

6. The potential for multiple years of NASA
funding open to the scientific community.
2027/2028.
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Why focus on drylands@
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What is ARID?

Adaptation and Response in Drylands (ARID)

AARID

Adaptation and Response In Drylands
Scoping Study Framework

» DRIVERS OF CHANGE
‘ ECOSYSTEM RESPONSES

ECOSYSTEM SERVICES &
HUMAN SYSTEMS

ARiD

Adaptation and Response in Drylands

Carbon sequestration, nature-based
climate solutions, genetic adaptation



What is ARID?

Focal Question

 What are the defining features in dryland
systems that are driving changes in drought
and aridity conditions affecting ecosystem
dynamics and livelihoodse

« How do changes in arid landscapes
contribute to local to global environmental

changese
ARi




What is ARID?

Drivers of change

e.qg., altered frequency, intensity, timing, and
temperatures of drought ﬂnl D

Map released: August 11, 2022 Adaptation and Response In Drylands
Data valid: August 9, 2022 Scoping Study Framework

» DRIVERS OF CHANGE
‘ ECOSYSTEM RESPONSES

ECOSYSTEM SERVICES &
HUMAN SYSTEMS

Vo4, ChiCisY, —ials, watcl

Carbon sequestration, nature-based
climate solutions, genetic adaptation

U.S. Drought Monitor

n Drylands




What is ARID?

Ecosystem responses

e.g., lowered productivity and carbon storage, reduced
success of restoration, increased exofic plant invasion
i} Adaptation and Response In Drylands
Scoping Study Framework

» DRIVERS OF CHANGE
‘ ECOSYSTEM RESPONSES

ECOSYSTEM SERVICES &
HUMAN SYSTEMS

15, WdadlEl

Carbon sequestration, nature-based
climate solutions, genetic adaptation
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What is ARID?

Services and human systems

e.qg., potential for reduced food production, less water for life,

lowered climate mitigation through carbon storage ﬂnl D
Adaptation and Response In Drylands
Scoping Study Framework

DRIVERS OF CHANGE

ECOSYSTEM RESPONSES

ECOSYSTEM SERVICES &
HUMAN SYSTEMS

1S, water
Zea? SN2 AL )R ale, wwatcl

Carbon sequestration, nature-based
climate solutions, genetic adaptation

Adaptation and Response in Drylands



What is ARIDe

Adaptation, mitigation, and

management options ﬂnl D

e.g., WhOT Can We do ObOUT IT?! WhOT Ore Our Opf’ons for Adaptatlonand Response In Drylands
managing for drylands and their response fo change coping Study Framework
a DRIVERS OF CHANGE

‘ ECOSYSTEM RESPONSES
ECOSYSTEM SERVICES &
HUMAN SYSTEMS

Carbon sequestration, nature-based
climate solutions, genetic adaptation

Adaptation and Response in Drylands



Climatic drivers

e

Snowpack

Water availabi

Drought types

Impacts

Atmospheric factors influencing drought include
the amount of precipitation and associated
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(environmental drought,
tree mortality, fire, habitat
loss, erosion, water quality)

(crop failure, livestock

mortality, low water supply,

less hydropower)

effects of radiation, air temperature, and winds.

I
plant?

water use growth

efficiency

Biophysical functions influence the humidity and
CO2 levels near the surface.

These factors influence water availability through
modifications in the evaporative demand and ET
from the ground surface.

These combine to affect different types of
droughts.

The drought events translate to impacts on
ecosystem process and services and eventually
impact resources essential to maintain various
livelihoods of dryland systems

https://www.ipcc.ch/report/ar6/wgl/figures/chapter-8/figure-8-6



Global approach but West US focus
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International collaborations started
In Red locations

? Potential collaborations

*: Potential Core Intensive sites




Sasha Reed Andrew Feldman Ben Poulter Bill Smith Marcy Li'rvc!k Flurin Babst Konrad Wessels Niall Hanan
(USGS) (NASA) (NASA) (U. Arizona) (U. New Mexico) (U. Arizona) (George Mason U.)  (New Mexico State U.)

2

Dennis Ojima

Bob Swap Russell Scott Jennifer Watts  Natasha MacBean Compton Tucker

(NASA) (USDA) (Woodwell Climate) (Western U.) (Colorado State U.) Cibele Amaral Joel Biederman (NASA)
(U. Colorado)

Julia Green Fangyue Zhang Jessica Guo Charlie Devine Dave Moore Lixin Wang Alicja Babst-Kostecka Wen Zhang Zheng Fu
(U. Arizona) (U. Arizona) (U. Arizona) (U. Arizona) (U. Arizona) (IUPUI) (U. Arizona) (U. Arizona) (U. Arizona)



Get Involved!

* For questions, contact:
e Sasha Reed, Pl (screed@usgs.gov)
* Andrew Feldman, Project Manager (andrew.feldman@nasa.gov)

* Please get involved with ARID:

* Website: https://aridscoping.arizona.edu
* Survey: https://aridscoping.arizona.edu/get-involved

Adaptation and Res


mailto:screed@usgs.gov
mailto:andrew.feldman@nasa.gov
https://aridscoping.arizona.edu/
https://aridscoping.arizona.edu/get-involved

Proposed Science Themes

Water availability change (variability and trends)
Carbon stocks and fluxes (variability and trends)
Disturbance (drought, fire)

Soil texture and health

Ecosystem structure

Land-atmosphere feedbacks

Spatial heterogeneity

Pulse dynamics

Adaptation, mitigation, and management
Human dimensions

Surface minerals

Biodiversity

Degradation/land use change
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