
The NASA Terrestrial Ecology Program is focused on improving our 
understanding of the structure and function of global terrestrial 
ecosystems, their interactions with the atmosphere and hydrosphere, 
and their role in the cycling of the major biogeochemical elements 
and water. This is primarily achieved by leveraging NASA airborne and 
satellite observations as well as and models. The program focuses on 
utilizing existing satellite data and developing new capabilities for 
space-based global observations of carbon stocks, primary 
productivity, vegetation composition, physiology, phenology, 
successional processes, biodiversity, and the biophysics of remote 
sensing these phenomena. 
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Arctic winter CO2 emissions under current (a) and future (b, c) 
climate scenarios. Winter CO2 emissions from permafrost 
outstrip summer uptake by vegetation (Natali et al., 2019)
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Solicitations come out via the NASA Research Opportunities in Earth and Space Science 
(ROSES) Omnibus NRA (NASA Research Announcement)

Typically released annually on Feb 14th with variable proposal due dates
Solicitation topics vary, but generally align with the program description and the keywords 
listed above
TE has a history of supporting large multi-year field campaigns (e.g., BOREAS, LBA, ABoVE) 





ABoVE (Arctic-Boreal Vulnerability Experiment)

ABoVE is a ~10-year field campaign 
focused on understanding climate change 
and associated impacts on socioecological 
systems in Alaska and Western Canada. 
The overarching science questions are:
1. How vulnerable or resilient are 
ecosystems and society to environmental 
change in the Arctic and boreal region of 
western North America.
2. How can insights gained from previous 
ABoVE efforts be used to extrapolate to 
the continental and circumpolar boreal 
and/or Arctic zones?
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ABoVE (Arctic-Boreal Vulnerability Experiment)
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To date there have been 4 ABoVE Solicitations and over 50 projects funded. The solicitation for Phase 3 
(Final Phase of ABoVE) is currently open for submissions: Solicitation – Due date November 17th 

https://nspires.nasaprs.com/external/viewrepositorydocument/cmdocumentid=803343/solicitationId=%7B17422C0A-C2D6-8926-0555-80C6903F583E%7D/viewSolicitationDocument=1/A.4%20Terr_Ecol-ABoVE_Phase3_Amend32.pdf


ABoVE Phase 3 Solicitation
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Scope of ABoVE Phase 3 Program Element:
Phase 3 of the Arctic-Boreal Vulnerability Experiment (ABoVE Phase 3) and is open to previous 
members of the ABoVE Science Team and to scientists wishing to become involved for the first 
time. NASA seeks proposals that make significant use of remote sensing data to improve 
understanding of the vulnerability and resilience of ecosystems and society to environmental 
change in the Arctic and boreal regions of western North America. The overall focus of ABoVE
Phase 3 is on:

(a) Synthesis activities that combine multiple data sets to analyze the vulnerability and 
resilience of Arctic and boreal ecosystems in the ABoVE domain, across North America, and 
across the circumpolar region.

(b) Integration of research results and remote sensing data from ABoVE into a coherent 
modeling framework to diagnose and predict the impacts of environmental change on 
ecosystem dynamics and the consequent impacts on ecosystem services and society.

(c) Filling critical research gaps in our understanding of how environmental change impacts the 
dynamics of boreal and Arctic ecosystems within the ABoVE domain.
The geographic focus of proposed research must be within the ABoVE domain but studies are 
encouraged that apply the knowledge gained within the ABoVE domain to larger spatial scales
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The following ABoVE Phase 3 research topics are solicited:

(1) Studies that integrate previous ABoVE research results and remote sensing data into a 
coherent modeling framework to diagnose and predict ecosystem dynamics and the 
consequent impacts on ecosystem services. Studies should aim to improve process level 
understanding, model parameterizations, and/or process integration across scales.

(2) Studies that advance our understanding of the societal impacts of changes to Arctic and 
boreal ecosystems through the innovative use of airborne and satellite remote sensing. 
Research into societal drivers and responses should include direct engagement of policy makers 
and stakeholders to understand their information needs, as well as to gain insight into local and 
traditional ecological knowledge.

(3) Studies that analyze airborne remote sensing data collected during previous and possible 
future ABoVE Airborne Campaigns (AAC) to prepare for future satellite missions that are part of 
NASA Earth System Observatory, especially the Surface Biology and Geology (SBG), and NISAR 
missions. AVIRIS-ng and UAVSAR L-band are the main airborne instruments expected to 
occasionally collect data over the ABoVE domain during the period covered by this program 
element.
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(4) Using remote sensing within the ABoVE domain to fill critical gaps in our understanding of how 
northern ecosystem respond to environmental change in the following areas:

(a) Processes controlling the spatial and temporal dynamics of methane and carbon dioxide 
emissions as related to fire, inundation, shrub encroachment and/or permafrost dynamics in boreal 
and Arctic ecosystems. To evaluate the future direction of the Arctic-Boreal carbon cycle and 
associated carbon-climate feedbacks requires knowledge of its current state, its response to 
environmental change, and process-level understanding of the relative contributions of various 
drivers of change and their interactions.

(b) Effect of cold season processes on terrestrial ecosystem dynamics across annual or longer time 
scales. Studies should address the feedbacks between snow properties and (i) wildfires; (ii) carbon 
fluxes and budgets; (iii) vegetation dynamics; and/or (iv) key wildlife species.

(c) Impacts of ecological disturbance (e.g., fires, insects) and environmental change (e.g., 
temperature, precipitation) in the ABoVE domain on the dynamics, distribution, structure, and 
function of vegetation. 

(d) Integration of field data, remote sensing data, and modeling to more completely understand the 
interaction between hydrology and permafrost thaw and their impacts on northern ecosystem 
dynamics.


