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 The National Academy of Sciences (NAS) was established on March 3 1863 by Act of 
Congress, signed into law by President Lincoln in the midst of the Civil War.

 NAS was established to "investigate, examine, experiment, and report upon any 
subject of science or art" whenever called upon to do so by any department of the 
government. The National Academy of Engineering (NAE) was established in 1964 
and the Institute of Medicine (now the National Academy of Medicine) in 1970.  We 
now call ourselves the National Academies of Sciences, Engineering, and Medicine.

 The National Academies provide independent, objective analysis and advice to the 
nation and conducts other activities to solve complex problems and to inform 
public policy decisions. The National Academies also encourage education and 
research, recognize outstanding contributions to knowledge, and increase public 
understanding in matters of science, engineering, and medicine.
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• The Space Studies Board (SSB) was established in 1958 to serve as the focus of the 
interests and responsibilities in space research for the National Academies. The SSB 
provides an independent, authoritative forum for information and advice on all aspects 
of space science and applications, and it serves as the focal point within the National 
Academies for activities on space research. It oversees advisory studies and program 
assessments, facilitates international research coordination, and promotes 
communications on space science and science policy between the research community, 
the federal government, and the interested public. The SSB also serves as the U.S. National 
Committee for the International Council for Science Committee on Space Research 
(COSPAR).

• The Aeronautics and Space Engineering Board (ASEB) was established in 1967 “to focus 
talents and energies of the engineering community on significant aerospace policies and 
programs." In undertaking its responsibility, the ASEB oversees ad hoc committees that 
recommend priorities and procedures for achieving aerospace engineering objectives, 
and offers a way to bring engineering and other related expertise to bear on aerospace 
issues of national importance. Among these issues are: research and development 
aspects of the Next Generation Air Transportation System (NextGen); NASA’s aeronautics 
research program; national aeronautics R&D policy and its implementation; space policy 
and programs, with a focus on human spaceflight and space operations; commercial space 
activities; and other aerospace engineering topics.

Space at the National Academies



Why Undertake a "Decadal Survey"
• Community-led assessment of the 

state of knowledge in the field; 
identify and prioritize questions for 
the next decade

• Provide recommendations for 
programmatic directions and 
explicit priorities for government 
investment in research and facilities, 
including space flight missions

• Provide a forum to address issues of 
advanced technology, infrastructure, 
interagency coordination, education, and 
international cooperation

• Requested by US Congress under the 
2005 & 2008 NASA Authorization Acts

Decadal Surveys Facilitate Planning,
Coordination, Advocacy, and
Outreach



Study Sponsors

• National Aeronautics and Space Administration (NASA)
– Earth Science Division

• National Oceanographic and Atmospheric Administration 
(NOAA)
– NESDIS (responsible for satellite programs)

• U.S. Geological Survey (USGS)
– Climate and Land-use Change Program (Sustained 

Land Imaging Program and Landsat) 



Report Theme: Earth Information is 
Increasingly Critical to Thriving on our Planet

In the coming decade:
Increased reliance on Earth information for society 
to thrive
But also…
Increasing challenge of providing policy-relevant 
information 

Challenge for the Decade: Understanding the 
Earth system and providing policy-relevant 
information as the pace of change increases.



Statement of Task
OVERARCHING TASKS

• Assess progress from 2007
• Develop a prioritized list of top-

level science and application 
objectives for 2017-2027

- Prioritize objectives, not  
missions

• Identify gaps and opportunities in
the programs of record at NASA, 
NOAA, and USGS

• Recommend approaches to 
facilitate the development of a
robust, resilient, and
appropriately balanced U.S.
program of Earth observations 
from space

GENERAL & AGENCY-SPECIFIC TASKS
• Cross-Agency

- Enabling activities
- Partnerships & synergies

• NASA
- Program balance and scope
- Ventures flight element
- Decision principles and 

measurement continuity
• NOAA and USGS

- Non-traditional observation 
sources

- On-ramp of scientific advances
- Research-to-operations
- Technology 

replacement/infusion 7
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Compare to Program of 
Record to identify 

observing system gaps

Prioritize science 
and applications 

objectives to 
address key 
questions

Assess costs and technical 
feasibility of implementing 
priority observables (using 

CATE as appropriate)

Prioritize and allocate 
observables to flight 
elements & establish 
integrated observing 

program

Identify needed 
geophysical 

observables to address 
priority objectives

Science Priorities Observation Needs Observing System Recommendations
& Flight Element Allocation

Establish available 
budget for decade

Identify new flight 
program elements 

needed for effective 
program

Identify key science 
and applications 

questions

From Science Priorities to 
Implementation

Agencies choose 
implementation 

approach

Structured SATM Methodology



International Opportunities
The critical importance of international cooperation and collaboration is recognized 
throughout the decadal survey report.  Current and planned European Earth Observation 
programs (Earth Explorers, Copernicus-Sentinel missions, MetOp) and the Earth 
Observation programs carried out by JAXA, CNES, DLR, ISRO, CSA and others informed 
survey recommendations.  They are critical elements of the current and future baseline 
“Program of Record.”  General opportunities for additional cooperation are identified, but 
the survey leaves it to the U.S. agencies to determine which collaborations to pursue.
• Recommendation 4.5: Because expanded and extended international partnerships can 

benefit the nation:
• NASA should consider enhancing existing partnerships and seeking new 

partnerships when implementing the observation priorities of this Decadal Survey.
• NOAA should strengthen and expand its already strong international partnerships, 

by: a) coordinating with partners to further ensure complementary capabilities 
and operational backup while minimizing unneeded redundancy; and b) extending 
partnerships to the more complete observing system life-cycle that includes 
scientific and technological development of future capabilities.

• USGS should extend the impact of the Sustainable Land Imaging (SLI) program 
through further partnerships such as that with the European Sentinel program.
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Program of Record. 
The series of existing or 
previously planned 
observations, which should be 
completed as planned. 
Execution of the ESAS 2017 
recommendation requires that 
the total cost to NASA of the 
Program of Record flight 
missions from FY18-FY27 be 
capped at $3.6B.

10

• Designated. A new program element for ESAS-designated 
cost-capped medium- and large-size missions to address 
observables essential to the overall program and that are 
outside the scope of other opportunities in many cases.  Can 
be competed, at NASA discretion. Five in coming decade

• Earth System Explorer. A new program element involving 
competitive opportunities for medium-size instruments and 
missions serving specified ESAS-priority observations. 
Promotes competition among priorities. Three in coming 
decade

• Incubation. A new program element, focused on investment 
for priority observation opportunities needing advancement 
prior to cost-effective implementation, including an Innovation 
Fund to respond to emerging needs. Investment in innovation 
for the future. 

• Venture. Earth Venture program element, as recommended 
in ESAS 2007 with the addition of a new Venture-Continuity 
component to provide opportunity for low-cost ($150 M) 
sustained observations. 

Recommended NASA Flight Program 
Elements
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NOAA Observation System Opportunities



Recommended NASA Priorities: Designated



Recommended NASA Priorities: Explorer—3 to be Implemented 



Summary
• Satellite observations of Earth continually transform how we understand our 
planet, and these measurements are critical for our nation's economy, security, 
and safety. Thriving on Our Changing Planet: A Decadal Strategy for Earth 
Observation from Space highlights the ways in which Earth observations are 
a key part of the nation’s information infrastructure and calls for a U.S. 
program of Earth observations that is robust, resilient, and appropriately 
balanced.
• Assessing current programs and future needs, the report recommends 
undertaking a series of measurements to address key aspects of the 
atmosphere, ocean, land, and ice with the goal of furthering our 
understanding of climate, weather, sea level rise, ecosystem health, and 
ocean circulation. 
• The report recommends the creation of new program lines within NASA's 
Earth Science Division and discusses technology on-ramps, the use of 
commercial data providers, international cooperation, and other ideas to 
make optimal use of limited resources for the research and operational 
satellite programs of NASA, NOAA, and the U.S. Geological Survey.



www.nas.edu/esas2017



Supplemental Information
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WALEED ABDALATI, University of Colorado Boulder, Co-Chair 
WILLIAM B. GAIL, Global Weather Corporation, Co-Chair 

STEVEN J. BATTEL, Battel Engineering, Inc. 
STACEY W. BOLAND, Jet Propulsion Laboratory
ROBERT D. BRAUN, University of Colorado 
SHUYI S. CHEN, University of Washington
WILLIAM E. DIETRICH, University of California, Berkeley
SCOTT C. DONEY, University of Virginia
CHRISTOPHER B. FIELD, Stanford University 
HELEN A. FRICKER, Scripps Institution of Oceanography
SARAH T. GILLE, Scripps Institution of Oceanography 
DENNIS L. HARTMANN, University of Washington 
DANIEL J. JACOB, Harvard University
ANTHONY C. JANETOS, Boston University
EVERETTE JOSEPH, University of Albany, SUNY 
JOYCE E. PENNER, University of Michigan 
SOROOSH SOROOSHIAN, University of California, Irvine 
GRAEME L. STEPHENS, Jet Propulsion Laboratory/Caltech 
BYRON D. TAPLEY, The University of Texas at Austin 
W. STANLEY WILSON, National Oceanic and Atmospheric Administration (ret.)

ANTONIO J. BUSALACCHI JR., NAE (Original Co-Chair - resigned from committee, 8/19/2015 -- 5/5/2016)  UCAR 
MOLLY K. MACAULEY [Deceased], (Member, 12/1/2015 -- 7/8/2016) Resources for the Future

National Academies
Space Studies Board (lead)
Board on Atmospheric Sciences and Climate
Board on Earth Sciences and Resource
Ocean Studies Board
Polar Research Board
Water Sciences and Technology Board

Steering Committee
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Global Hydrological Cycles and Water 
Resources

Co-Chairs: Jeff Dozier, UC Santa Barbara and 
Ana Barros, Duke University

The movement, distribution, and availability of 
water and how these are changing over time  

Weather and Air Quality: Minutes to   
Subseasonal

Co-Chairs: Steve Ackerman, University of 
Wisconsin and Nancy Baker, NRL

Atmospheric Dynamics, Thermodynamics, Chemistry, 
and their interactions at land and ocean interfaces

Marine and Terrestrial Ecosystems and 
Natural Resource Management

Co-Chairs: Compton (Jim) Tucker, NASA GSFC 
and Jim Yoder, WHOI

Biogeochemical Cycles, Ecosystem Functioning, 
Biodiversity, and factors that influence health and 
ecosystem services

Climate Variability and Change: Seasonal to 
Centennial

Co-Chairs: Carol Anne Clayson, WHOI and 
Venkatachalam (Ram) Ramaswamy, NOAA GFDL

Forcings and Feedbacks of the Ocean, Atmosphere, 
Land, and Cryosphere within the Coupled Climate 
System

Earth Surface and Interior: Dynamics and 
Hazards

Co-Chairs: Dave Sandwell, Scripps and Doug 
Burbank, UC Santa Barbara

Core, mantle, lithosphere, and surface processes, system 
interactions, and the hazards they generate

Panels
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