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NASA Earth Science 

Supports basic and applied research on 
the Earth system and its processes to 
advance knowledge and benefit society. 
 
In parallel with research, NASA pursues 
innovative and practical uses of Earth 
science data and results to inform 
decisions and actions. 



Research Flight (incl. Data Systems) 

Applied Sciences Technology 

NASA Earth Science: Four Programs 
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Formulation 
Implementation 
Primary Ops 
Extended Ops 

Earth Science Instruments on ISS:  
RapidScat, CATS, 
LIS, SAGE III (on ISS), TSIS-1, OCO-3, 
ECOSTRESS,  
GEDI, CLARREO-PF  

Sentinel-6A/B 

NASA Earth Science:  
Current and 

Upcoming Missions 

Jason 3 
(NOAA) 



Applications in 
Mission Planning 

 
Identify applications 

early and throughout  
mission lifecycle,  
integrate end-user 

needs in design and 
development, enable 
user feedback, and 
broaden advocacy. 

Societal & 
Economic 

Applications 
 

Generate, test, 
develop, enable 

adoption, and extol 
applications ideas  

for sustained uses of 
Earth obs. in  

decisions and actions.  

Capacity  
Development 

 
Build skills, 

workforce,  and 
capabilities in US 
and developing 

countries to apply 
Earth obs. to benefit 

society and build 
economies. 

Key Principle: On-going experimentation to figure out how 
to better inspire applications, ideas, ways to broker, etc.  |‌ 6 

Applied Sciences Program: 
Lines of Business  

Discover and demonstrate innovative and 
practical uses of Earth observations to inform 

decisions and actions.  
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Programmatic Focus on: 

ì  Disasters 
ì  Ecological Forecasting 
ì  Health & Air Quality 
ì  Water Resources 
ì  Wildfires  

Support ad hoc opportunities in 
additional areas: 

ì  Agriculture & Food Security 
ì  Aviation Safety 
ì  Energy 
ì  Socioeconomic Impacts 

Applied Sciences Program:  
Applications Themes 

Climate & weather play into all themes 



Participants  
+  

Earth 
Observations  

+  
Decision 
Makers 

DEVELOP	
  Na*onal	
  Program	
  |	
  NASA	
   	
   	
  	
   	
   	
  	
  h4p://develop.larc.nasa.gov	
  

Capacity Building:  DEVELOP 

“Shaping	
  the	
  future	
  by	
  
integra1ng	
  Earth	
  observa1ons	
  
into	
  global	
  decision	
  making.”	
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2015:	
  393	
  Par,cipants,	
  93	
  Projects,	
  156	
  Partners	
  

DEVELOP	
  is	
  a	
  na-onal	
  training	
  and	
  
development	
  program	
  for	
  individuals	
  to	
  gain	
  

experience	
  applying	
  Earth	
  observa-ons	
  
through	
  10-­‐week	
  interdisciplinary	
  projects,	
  
including	
  with	
  state	
  and	
  local	
  governments.	
  	
  



ARSET, Applied Remote Sensing Training:  
2015 Record Year 

15 38 50 
134 

256 

533 

1,021 

0 

200 

400 

600 

800 

1000 

1200 

2009 2010 2011 2012 2013 2014 2015 

O
rg

an
iz

at
io

ns
 

Year 

2,496 Trainees in 11 
Webinars/In-Persons 

235 100 166 
361 

538 

1,014 

2,496 

0 

500 

1000 

1500 

2000 

2500 

3000 

2009 2010 2011 2012 2013 2014 2015 

N
um

be
r o

f P
ar

tic
ip

an
ts

 

Year 

1,021 Organizations 

Reached All 50 U.S. States, D.C., P.Rico, 
and 123 Countries (34 new in 2015) 

Record Number of Participants in 2015 Exceeds all Previous Years Combined 

Training Themes include: 
»  Air Quality 
»  Water Resources 
»  Disasters (e.g., flooding) 
»  Ecological Forecasting  
»  Wildfires 
»  NASA Data Products, Portals, Tools 
»  Health (new in 2016) 
»  Specials: Land Management, Drought, 

Conservation, Snow Products, GPM, … 



New Website 

|‌ 10 
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Earth 
Observations 
Science Serving 
Decisions 
Making Space for 
Earth 



eBooks Reporting System 
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Migra*ng	
  to	
  new	
  system	
  over	
  upcoming	
  months	
  

Significant	
  new	
  capabili*es,	
  features,	
  and	
  func*ons	
  
“Dashboard” 



eBooks Reporting System 
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Migra*ng	
  to	
  new	
  system	
  over	
  upcoming	
  months	
  

Significant	
  new	
  capabili*es,	
  features,	
  and	
  func*ons	
  
“Project	
  Details” 



 
FIREChem: A cooperative wildfire  

and air quality field study 

14 

•  A NASA sponsored field study (July and August 2018) will focus on the links between 
satellite and ground-based measurements of both fresh and aged biomass burning 
emissions in the continental U.S.. 

  

•  Efforts underway to coordinate with the NOAA FIREX and Joint Fire Science Program 
FASMEE field campaigns when possible.  Also working with EPA and NSF. 

•  NASA project will include the Applied Sciences’ Health & Air Quality applications area 
(and possibly Wildfires area)  

 

•  Current plan includes NASA DC-8 & B200 
aircraft as well as ground-base mobile 
laboratories using in situ sampling and 
remote sensing to measure upwind and 
downwind of natural and agricultural fires.  

•  Goals: (1) improve our understanding of 
the transport of and chemical 
transformations in biomass burning 
plumes and their impact on air quality, 
and (2) improve the ability to incorporate 
wildfires into air quality forecast models. 



NRC CESAS – Continuity Study 
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Committee 
•  Byron Tapley, NAE, UT Austin, Chair 
•  Michael King, NAE, Univ. of Colorado, Vice Chair 
•  Bob Dickinson, NAS, UT Austin 
•  Judith Lean, NAS, Naval Research Laboratory 
•  Randy Friedl, Jet Propulsion Laboratory 
•  Michael Prather, UC Irvine 
•  Joyce Penner, Univ. of Michigan 
•  John Bates, NOAA NCDC 
•  Chelle Gentemann, Remote Sensing Systems 
•  Bill Smith, Hampton University 
•  Steve Ackerman, Univ. of Wisconsin-Madison 
•  Bruce Wielicki, NASA Langley Research Center 
•  Mark Abbott, Oregon State University 
•  Lee-Lueng Fu, NAE, Jet Propulsion Laboratory 
•  Kathie Kelly, Univ. of Washington 
•  Eric Rignot, UC Irvine 
•  Jim Tucker, NASA Goddard Space Flight Center 
•  Rafael Bras, NAE, Georgia Institute of 

Technology 

An ad-hoc committee will develop 
a framework to assist NASA ESD 
in their determination of when a 
measurement(s) or dataset(s) 
should be collected for extended 
periods.  Released Oct. 2015. 



NRC CESAS – Continuity Study 
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Of note: 
Study identified set of characteristics that enable a 
tractable evaluation of the benefit of measurement/ 
quantified objective pair. They are:  

1. The scientific importance (I) of the quantified objective;  
2. The utility (U) of a geophysical variable record for achieving a 
quantified objective;  
3. The quality (Q) of a measurement for providing the desired 
geophysical variable record; and  
4. The success probability (S) of achieving the measurement 
and its associated geophysical variable record.  
5. The affordability (A) of providing the measurement and its 
geophysical variable record. 
 

V = (I x U x Q x S) x A 
 
One of the recommendations:  
NASA should initiate studies to identify and assess 
quantified objectives in Earth applications related to 
high-priority, societal-benefit areas.  

http://www.nap.edu/
catalog/21789/continuity-
of-nasa-earth-
observations-from-space-a-
value-framework 



2nd Earth Science Decadal Survey 
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STATEMENT	
  OF	
  TASK	
  
Assess	
  progress	
  in	
  addressing	
  the	
  major	
  
scien*fic	
  and	
  applica*on	
  challenges	
  
outlined	
  in	
  2007	
  Earth	
  Sci.	
  Decadal	
  Survey.	
  
	
  
Develop	
  priori*zed	
  list	
  of	
  top-­‐level	
  science	
  
and	
  applica*on	
  objec*ves	
  to	
  guide	
  space-­‐
based	
  Earth	
  obs.	
  over	
  a	
  10-­‐year	
  period	
  
	
  
Iden*fy	
  gaps	
  and	
  opportuni*es	
  in	
  the	
  
programs	
  of	
  record	
  at	
  NASA,	
  NOAA,	
  and	
  
USGS	
  in	
  pursuit	
  of	
  the	
  top-­‐level	
  science	
  
and	
  applica*on	
  challenges—including	
  
space-­‐based	
  opportuni*es	
  that	
  provide	
  
both	
  sustained	
  and	
  experimental	
  obs.	
  
	
  
Recommend	
  approaches	
  to	
  facilitate	
  the	
  
development	
  of	
  a	
  robust,	
  resilient,	
  and	
  
appropriately	
  balanced	
  U.S.	
  program	
  of	
  
Earth	
  observa*ons	
  from	
  space.	
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2nd Earth Science Decadal Survey 

STATEMENT	
  OF	
  TASK,	
  CONTINUED	
  
For	
  NASA,	
  the	
  commi4ee	
  will	
  pay	
  par*cular	
  a4en*on	
  to	
  priori*zing	
  and	
  recommending	
  
balances	
  among	
  the	
  full	
  suite	
  of	
  Earth	
  system	
  science	
  research,	
  technology	
  
development,	
  flight	
  mission	
  development	
  and	
  opera*on,	
  and	
  applica*ons/capacity	
  
building	
  development	
  conducted	
  in	
  the	
  NASA	
  Earth	
  Science	
  Division	
  (ESD).	
  
In	
  par*cular,	
  the	
  commi4ee	
  will	
  make	
  recommenda*ons	
  on:	
  	
  
	
  
ESD	
  Por?olio	
  
The	
  target	
  budgetary	
  balance	
  	
  between	
  Flight	
  and	
  Non-­‐Flight	
  aspects	
  	
  
	
  

Flight	
  Por1on	
  
Balancing	
  new	
  measurements	
  against	
  *me	
  series	
  extensions	
  of	
  exis*ng	
  data	
  sets	
  	
  
(i.e.,	
  rela*ve	
  importance	
  of	
  con*nuing	
  an	
  exis*ng	
  mission	
  with	
  a	
  follow-­‐on	
  and	
  the	
  
ini*a*on	
  of	
  a	
  new	
  mission/measurement)	
  
	
  
Non-­‐Flight	
  Por1on	
  
Target	
  balance	
  between	
  R&A,	
  Applied	
  Science,	
  and	
  Technology	
  elements;	
  	
  
	
  

Any	
  changes	
  in	
  scope(s)	
  of	
  the	
  non-­‐flight	
  R&A,	
  Applied	
  Sciences,	
  and	
  Technology	
  	
  
Development	
  elements.	
  



GEO	
  is	
  an	
  intergovernmental	
  
organiza*on	
  working	
  to	
  
improve	
  the	
  availability,	
  
access,	
  and	
  use	
  of	
  Earth	
  
observa*ons	
  to	
  benefit	
  
society.	
  	
  
	
  
GEO	
  is	
  organizing	
  efforts	
  to	
  
coordinate	
  observa*ons	
  from	
  
thousands	
  of	
  ground,	
  
airborne,	
  in	
  situ,	
  and	
  space-­‐
based	
  instruments.	
  	
  
	
  
GEO	
  focuses	
  on	
  Earth	
  obs.	
  for	
  
eight	
  societal	
  benefit	
  areas,	
  
such	
  as	
  water,	
  health,	
  
disasters,	
  and	
  agriculture.	
  	
  
	
  

Currently:	
  102	
  Members	
  Countries	
  and	
  	
  
92	
  Par1cipa1ng	
  Organiza1ons.	
  	
  

Recent	
  Ac*vi*es:	
  
»  Ministers	
  approved	
  a	
  

new	
  strategic	
  plan	
  for	
  
2016-­‐2025	
  

»  World	
  Bank	
  became	
  a	
  
new	
  Par*cipa*ng	
  
Organiza*on	
  

»  New	
  Work	
  Programme	
  
structure	
  

»  AmeriGEOSS	
  ini*ated	
  



Societal Benefit Areas 

Disaster Resilience 

Food Security and 
Sustainable 
Agriculture 

Water Resources 
Management 

Sustainable Urban 
Development 

Energy and  
Mineral Resources 
Management 

Public Health 
Surveillance 

Biodiversity and 
Ecosystem 
Sustainability 

Infrastructure and 
Transportation 
Management 

Note: Climate and weather cut across all SBAs 



Global Wildfire Information System (GWIS) 

Provide	
  a	
  plaeorm	
  for	
  harmonized	
  
informa*on	
  and	
  to	
  enable	
  the	
  
exchange	
  and	
  coordina*on	
  of	
  
informa*on	
  among	
  major	
  na*onal	
  
and	
  regional	
  fire	
  informa*on	
  
providers	
  (e.g.,	
  exis*ng	
  systems	
  in	
  
U.S.,	
  Canada,	
  South	
  Africa,	
  Russia,	
  
Australia,	
  and	
  China).	
  	
  
	
  
GWIS	
  seeks	
  to	
  link	
  various	
  na*onal,	
  
global,	
  and	
  regional	
  systems	
  to	
  make	
  
complementary	
  Earth	
  obs	
  data	
  on	
  
wildfires	
  more	
  readily	
  available.	
  	
  
	
  
U.S.	
  POC:	
  Vince	
  Ambrosia	
  



International News 

News 
» Jason-3 launch: 18 January 2016 

» Sentinel 3A launch: 16 February 2016 

» ASTER:  Free and open data beginning April 1 

» China informed NASA that its TanSat satellite will not join 
the A-Train constellation.  China did express interest to 
enhance data exchange and scientific cooperation.  

Also 
June 6-10: MODIS VIIRS Science Team meeting  



Sustainable Development Goals 

»  Opportuni*es	
  in	
  mul*ple	
  SDGs	
  to	
  
link	
  Earth	
  obs.	
  and	
  geospa*al	
  
informa*on	
  to	
  the	
  indicators	
  that	
  
will	
  be	
  used	
  to	
  assess	
  the	
  goals	
  

»  Connec*ons	
  with	
  sta*s*cs	
  
community	
  on	
  the	
  Indicators	
  

»  Near-­‐term	
  need	
  for	
  examples	
  of	
  
how	
  Earth	
  obs	
  can	
  contribute	
  to	
  
the	
  goals	
  	
  

»  People	
  needed	
  to	
  develop	
  
examples	
  

Sept.	
  2015:	
  The	
  UN	
  General	
  Assembly	
  endorsed	
  The	
  2030	
  Agenda	
  for	
  Sustainable	
  
Development,	
  a	
  global	
  development	
  agenda	
  for	
  all	
  countries	
  and	
  stakeholders	
  to	
  
use	
  as	
  a	
  blueprint	
  for	
  progress	
  on	
  economic,	
  social	
  and	
  environmental	
  
sustainability.	
  	
  17	
  Goals	
  and	
  associated	
  Targets	
  and	
  Indicators	
  anchor	
  the	
  Agenda.	
  	
  
	
  	
  



Earth Science: Global Challenges 
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Growing populations, climate change, and increased demands for 
food, water, and energy have contributed to growing concerns on food 
supply, production, resiliency, price volatility, and vulnerability. NASA 
initiative to support organizations addressing the global challenge of 
food security.  

Food 
Security 

Freshwater is widely viewed as a critical resource, and recent U.S. 
droughts have increased attention on improved estimates of water 
availability, especially from snowpack. The initiative will provide a  
focus for NASA-wide activities regarding snow water, climate change, 
and decision support to managers/policy-makers on ecological and 
human uses. Stakeholder engagement is key element. 

Water 
Availability 

Earth Science will initiate a Disaster Response support plan to 
move from a reactive, ad hoc approach during disasters to an 
approach based on anticipation, planning, and preparation to aid 
disaster responders. Plan includes an inter-Center working group, 
an event action team, and an annual work plan for key needs (if 
funds not used for disasters that year).  

Disaster 
Response 



Applied Sciences: Initiatives 
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Strategic Partnerships and 
Community Engagement 
Freshwater availability, disasters, and 
food security are widely viewed as key 
global, societal challenges.  
 
NASA Earth Science pursuing 
partnerships with leading organizations 
to address these issues and enhance 
societal benefits broadly.  
 
Strong communications dimension to 
the partnerships 

 



Community Support 

Applications Handbook 
Applied Sciences serves a 
fundamental role to advance 
global knowledge about 
effective ways to extend and 
apply science and inform 
decisions.  
 
A maintained handbook would 
capture that knowledge and 
aid current and prospective 
project teams to better pursue 
applications and transitions.  

|‌ 26 

Possible Topics: 
»  Key elements of applications 
»  What an applications project is 
»  Types of decisions & decision tools 
»  Ways to address technical, 

behavioral, organizational barriers. 
»  Performance measures/metrics 
»  Approaches to manage projects  
»  Decision process characterization 
»  Common pitfalls  
»  Impact assessment 
»  Data access and integration 
»  Good partnership practices   
»  Communication practices (e.g., 

what makes a good testimonial) 



Socioeconomic Impacts 

ROSES-15 A.45: 
Socioeconomic Benefits  
Proposals to develop, implement, and manage 
a program of activities for the articulation of 
socioeconomic benefits of Earth science 
applications. Award is for a consortium of 
organizations to manage this program of 
activities. Two parts: 

»  Impact Assessments 

»  Earth Science Community Outreach  
(i.e., capacity building for E.Sci. community) 
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Goal: Advance analytic techniques and methodologies to determine the 
value and benefits (in social and economic terms) from the use of Earth 
obs. to inform decisions and associated actions. Generate  examples 
across themes, types of decisions, sectors, etc.  



Applied Sciences: Directions  

AGILITY 

ROBUST 

THROUGHPUT 

BENEFICIAL Expansive Approaches and Multipliers 
 
Idea Factory 

Matchmaking 

Applications “Shark Tank” 

Prizes & Contests 

Foundation Funding 

Kickstarter 

Social Contracts 

Partnershipping 

Political & Technical Marriages 

Indicators & Economic Indices 

… 

WIDESPREAD 



A	
  significant	
  emphasis	
  on	
  
communica*ons	
  and	
  outreach	
  
ac*vi*es,	
  especially	
  to	
  convey	
  
results	
  to	
  broad	
  audiences.	
  

|‌ 29 

Communications 

Website,	
  Earth	
  Observatory	
  

Videos	
  



In Search Of … Project Highlights 
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Monthly,	
  NASA	
  Science	
  Mission	
  Directorate	
  (SMD)	
  
senior	
  management	
  conducts	
  a	
  review	
  of	
  
noteworthy	
  advancements.	
  	
  Earth	
  Science	
  &	
  
Applied	
  Sciences	
  are	
  always	
  in	
  need	
  of	
  project	
  
highlights	
  for	
  these	
  SMD	
  “monthly	
  status	
  reviews.”	
  	
  
	
  

“Help	
  me	
  help	
  you.”	
  	
  
	
  -­‐	
  Jerry	
  Maguire	
  

Substance	
  Sugges*ons:	
  
»  Accomplishments	
  and	
  major	
  milestones.	
  	
  
»  The	
  “ists”:	
  	
  First,	
  longest,	
  etc.	
  	
  
»  Things	
  that	
  directly	
  affect	
  daily	
  lives	
  
»  Addresses	
  “Why	
  now?”	
  Needs	
  a	
  reason	
  
to	
  be	
  shown	
  now	
  

»  How	
  NASA	
  data	
  improved	
  something	
  

Freilich	
  Factors:	
  	
  He	
  studies	
  up	
  a	
  lot	
  (reads	
  
the	
  papers,	
  Notes,	
  background	
  info);	
  
approaches	
  it	
  for	
  the	
  “teaching	
  moment”	
  

Logis*cal	
  Guidelines	
  &	
  Other:	
  
»  One	
  PPT	
  slide	
  
»  Arial	
  font	
  only,	
  14-­‐pt	
  or	
  larger	
  
»  Axes	
  must	
  have	
  labels	
  and	
  units	
  
»  Graphs,	
  etc.	
  must	
  have	
  a	
  legend	
  
»  Figures	
  large	
  enough	
  to	
  be	
  legible	
  

»  Put	
  minimal	
  text	
  or	
  bullets	
  on	
  a	
  slide;	
  
increase	
  size	
  of	
  images	
  

»  Relegate	
  most	
  of	
  text	
  to	
  “Notes”	
  
»  A	
  supplementary	
  1-­‐page	
  Word	
  doc	
  to	
  

explain	
  issue	
  &	
  images	
  is	
  liked	
  
	
  



In Search Of … Project Highlights 
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Monthly,	
  NASA	
  Science	
  Mission	
  Directorate	
  (SMD)	
  
senior	
  management	
  conducts	
  a	
  review	
  of	
  
noteworthy	
  advancements.	
  	
  Earth	
  Science	
  &	
  
Applied	
  Sciences	
  are	
  always	
  in	
  need	
  of	
  project	
  
highlights	
  for	
  these	
  SMD	
  “monthly	
  status	
  reviews.”	
  	
  
	
  

“Help	
  me	
  help	
  you.”	
  	
  
	
  -­‐	
  Jerry	
  Maguire	
  

Nots:	
  
»  Project	
  descrip*on	
  or	
  summary	
  by	
  itself	
  (without	
  
accomplishment)	
  

»  Progress	
  reports	
  
»  Held	
  a	
  mee*ng	
  or	
  workshop	
  (without	
  impacts,	
  
significant	
  findings,	
  insights,	
  importance)	
  

»  Publica*ons	
  in	
  journals	
  known	
  only	
  to	
  that	
  field	
  
»  No	
  apparent	
  applica*on	
  or	
  management	
  decision	
  
»  Future	
  ac*vi*es	
  (unless	
  paired	
  with	
  actual	
  
accomplishment	
  or	
  major	
  milestone)	
  

Does each project 

want to “take a 

month” for the rest  

of 2016? 



SMD MSR & Project Highlights 
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Results 
Factors to consider in articulation and communication of results 

Applications:  

» User group that clearly benefits 
and that can clearly state its 
benefits (and use of Earth 
observations) 

» Clear connection to NASA Earth 
science or Earth obs. of key 
partners 

» Context & anecdote that is clear 
»  Substantive and specific 

testimonial (e.g., what decision 
was informed or changed; why is 
that significant) 

Earth Science Overall:  

» What was the problem? 

» What did we do? 

» What did we learn? What 
came from our action?  

» What was the result?   

» What is the benefit and 
significance?  

» What is the new question(s) 
based on what we learned? 



Thanks to LuAnn Dahlman/NOAA 

ABT: And-But-Therefore 
 
»  A framework and science  

communication tool. 
»  A simple one-sentence,  

fill-in-the-blanks template  
 
To find out more:  
Book: Houston, We Have a Narrative 
 
Video: From Aristotle to South Park 
https://www.youtube.com/watch?v=BfnxfNJRk7g 
 
 

And … But … Therefore 



Thanks to LuAnn Dahlman/NOAA 

ABT: And-But-Therefore 
 
»  A framework and science  

communication tool  
 

And … But … Therefore 

I can tell you the story of a little girl living on 
a farm in Kansas AND her life is boring, 
BUT one day a tornado sweeps her away to 
the land of Oz, THEREFORE she must 
undertake a journey to find her way home. 
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