
GLOBALIZING SOCIETAL APPLICATION OF SCIENTIFIC 
RESEARCH AND OBSERVATIONS FROM REMOTE 
SENSING: THE PATH FORWARD

What: Recognizing that capacity building is key to 
globalizing societal applications of Earth 
observing systems and data, a community of 
Earth scientists who develop applications or 
solutions, and the stakeholders who need them, 
provided consensus-based input on key questions 
and recommendations to achieve a vision for 
global and resilient societal applications of Earth 
observations.
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C apacity building using Earth observing (EO)  
 systems and data (i.e., from orbital and nonor- 
 bital platforms) to enable societal applica-

tions includes the network of human, nonhuman, 
technical, nontechnical, hardware, and software 
dimensions that are necessary to successfully cross 
the valley [of death; see NRC (2001)] between science 
and research (port of departure) and societal appli-
cation (port of arrival). In many parts of the world 
(especially where ground-based measurements are 
scarce or insufficient), applications of EO data still 
struggle for longevity or continuity for a variety of 
reasons, foremost among them being the lack of resil-
ient capacity. An organization is said to have resilient 
capacity when it can retain and continue to build 
capacity in the face of unexpected shocks or stresses. 
Stresses can include intermittent power and limited 
Internet bandwidth, constant need for education on 
ever-increasing complexity of EO systems and data, 
communication challenges between the ports of 
departure and arrival (especially across time zones), 
and financial limitations and instability. Shocks 
may also include extreme events such as disasters 
and losing key staff with technical and institutional 
knowledge.

The combined observational power of the multiple 
EO satellites and nonorbital platforms has untapped 
potential waiting to be harnessed to produce more 
durable societal benefits around the world (Hossain 
2015). The community comprising scientists and 
stakeholders now needs to be ready to take complete 
advantage of the prolific amount of scientific output 
and remote sensing data that are emerging rapidly 

1295JULY 2016AMERICAN METEOROLOGICAL SOCIETY |



from satellite EO missions and convert them efficient-
ly into products that can support decision-making for 
end users. So how do we take full advantage of Earth 
observational capability for a more sustainable, hap-
pier, and safer future in the coming decades?

To address this key question and strengthen the 
voice of the global societal applications and capacity 
building community, a three-day workshop was con-
vened to debate issues and formulate a vision and path 
forward. Such a roadmap that relies on the use of EO 
data is expected to enable more widespread societal 
applications in fields such as water resources, disaster 
management, food and agriculture, public health, and 
ecosystem services around the world.

There were 27 in-person attendees at the work-
shop, including experts from the applied sciences 
community already engaged in EO-based capacity 
building across various themes for the stakeholder 
community and from the satellite EO data com-
munity, as well as several international stakeholder 
agencies with a need for real-world application of 

EO systems and data. Participants were selected by 
invitation to represent as much breadth in various 
themes (such as water, health, ecosystem function, 
agriculture, and disasters) as possible, as well as geo-
graphic relevance (Asia, Africa, and the Americas). 
Numerous and compounding issues needed to be 
explored, including uncertainty, end-user percep-
tion, location-specific technical and nontechnical 
operating constraints, human resources, data latency, 
scalability of solutions, widely varying social and 
cultural boundary conditions for scientific applica-
tions, and exploring business models appropriate for 
the coming decade. The key discussion point of the 
workshop throughout the three days was “What do 
we need to do now as a community that will enable 
greater and more successful societal application of 
Earth observations from space?”

After the inaugural session, the following themes 
were addressed in order:

1) public health and air quality
2) disaster management
3) ecosystems function
4) water resources
5) food and agriculture

The discussion period during each session 
focused on capacity building and globalizing EO-
based societal applications. During each discussion 
period, international participants were asked to voice 
viewpoints, ideas, and questions from their regions, 
keeping the critical issue of building resilient capac-
ity in mind. To capture as many important themes 
as possible, particularly those that are cross-cutting 
(water–food, health–water, water–disaster, and 
energy–water) with important societal applica-
tions, the last session on the second day included an 
extended discussion period for miscellaneous items.

To target the discussions and elicit a vision for 
the future, five key questions were provided to all 
participants for consideration:

1) What types of value-added products/information 
should we provide for resource-constrained 
public and national stakeholder communities and 
agencies?

2) What types of industry or private-sector part-
nerships will most benefit the scientific research 
needed to meet societal needs?

3) How can we leverage the combined observa-
tional power of our many Earth observing satellite 
missions (current and future) in a synergistic 
manner to rapidly multiply societal applications?
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4) How do we make the scientific innovation from 
satellite remote sensing data trigger durable and 
robust applications that do not require long-term 
incubation or external support?

5) From an economic standpoint, what should be 
the optimal business model between scientific 
communities and the stakeholders to support a 
sustainable partnership?

DEVELOPING THE GLOBAL CAPACITY 
BUILDING VISION. Moving forward in the 
coming decade, the capacity building community that 
is reliant on EO data will play a pivotal role through 
satellite and nonorbital EO systems in solving three 
grand challenges facing humanity. These challenges 
are 1) food security, 2) water access and availability, 
and 3) disaster risk reduction. The capacity building 
community also needs to help the world achieve the 
17 Sustainable Development Goals set by the United 
Nations (2016). For example, is the world ready to feed 
nine billion people by 2050, most of whom will be 
living in megacities with a different set of constraints 
on demands for water, energy, and health? How can 
the global capacity building community using EO 
data play a leadership role as one of the many stew-
ards of the planet to help achieve more sustainable 
living? The workshop participants noted that it was 
time for the EO-based capacity building community 
to broaden the focus of current EO application pro-
grams [such as the National Aeronautics and Space 
Administration’s (NASA) Applied Sciences program] 
to tackle these issues that are existential to planet 
Earth and can be addressed through the application 
of EO-based science.

The participants noted that the community must 
also recognize the need to build capacity in the 
human (ergonomic) dimension for the following 
entities: 1) space observation agency scientists–
trainers who work at the root level of EO data produc-
tion, 2) the future workforce from across the board 
who will need to interact with EO data, 3) govern-
ment and professional end users, and 4) stakeholder 
agencies with their scientific capacity. In addition, 
there is a need to build technology capacity to address 
different needs, abilities, and practices adopted by 
end users. For example, as a vision for where the 
global capacity building program could be in 2027 
for water resources, the following was put forward 
at the workshop:

1) Using the combined suite of Earth observations 
available from space agencies around the world 
(e.g., the United States, France, the European 

Union, Japan, India, etc.), enable all people to 
know where the nearest safe water to drink is 
that day, the next season, the next year, and for 
the next 5, 10, 25, and 50 years.

2) Develop applications in collaboration with 
decision-makers responsible for populations most 
vulnerable to water stress.

3) Build institutional skills around the world to 
sustainably manage water resources over the long 
term.

4) Facilitate successful and widespread use of Earth 
observations in water management decisions by 
ministries of water, natural resources, agriculture, 
and energy around the world.

General recommendations for globalization of EO-based 
applications and capacity building. Workshop par-
ticipants made the following recommendations for 
globalization of applications and capacity building 
efforts:

1) Societal applications should continue to expand 
and be the primary focus of new satellites and 
sensors, with support from airborne sensors and 
models.

2) The community needs to take advantage of the 
combined observational power of multiple plat-
forms and Earth observing systems, with a focus 
on cross-cutting themes such as water–food, 
water–energy, or water–disaster.

3) New Earth observing satellites must provide 
timely data at the appropriate resolution to 
support country-level application requirements.

4) Space agencies need to find a balance between 
research products and real-time products. It is 
often the real-time products that tell compelling 
stories about the societal value of operations or 
nowcasting for prime-time news. Together with 
stories generated from research-grade products, 
such media exposure helps with the public’s 
understanding of a satellite mission’s societal 
value. Research products should ultimately 
advance the quality and timeliness of future real-
time products.

5) There should be increased consideration/use of 
nanosatellites and other innovations for applica-
tions as appropriate.

International perspectives on EO-based capacity building. 
International participants provided perspectives on 
capacity building relevant to their region. For South 
Asia (e.g., Hindu Kush–Himalaya nations), the key 
issue noted in building durable applications was 
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recognizing “indigenous” knowledge and explicitly 
using it in the design of decision-making systems 
that uptake Earth observations. The steps required to 
achieve this are summarized as follows: 1) popularize 
and bring local flavor to dissemination systems; 2) 
identify and facilitate local institutional interface 
and uptake systems; 3) develop a bigger canvas/tier 
of scientific, policy, and of the local user community; 
4) develop a handful of facilitators and practitio-
ners (transitioning science products to actionable 
products; awareness building over large and diverse 
users); and 5) enhance citizen understanding of web 
applications, gathering more feedback and citizen 
science information.

In Southeast Asia (e.g., the lower Mekong nations), 
participants noted that solutions built for disaster risk 
reduction using EO will have to be compatible with 

country-specific skills and human resource settings 
that represent wide variability in the region. Southeast 
Asian countries have contrasting capacities for the 
uptake and sustenance of Earth observations (a good 
example is Vietnam with strong capacity and neigh-
boring Cambodia with weak capacity). Another issue 
noted was that, given the extensive nature of dam 
building in the Mekong River basin, having a verti-
cally accurate digital elevation model (DEM) [better 
than the 30-m Shuttle Radar Topography Mission 
(SRTM) dataset] is now a key priority for building 
applications for resource management.

In the eastern and southern Africa region, high 
population growth and increasing demands on food 
and water are the two critical issues needing improved 
capacity building for EO data. Extreme weather, 
disasters, and their impacts on biodiversity are also 

A SAMPLING OF THEMATIC QUESTIONS AND RECOMMENDATIONS FOR A 2027 VISION

A s the workshop progressed into individual themes such as health, water, agriculture, ecosystems, and disaster 
  management, participants prioritized the key questions and recommendations through panel discussions and concluded 

with a consensus-based ranking. The following is a sample of questions as well as (indirect) determinations representing each 
of the five themes. The complete list of key questions and recommendations is available as part of the online supplement to 
this article (more information can be found online http://dx.doi.org/10.1175/BAMS-D-15-00198.2).

Key Questions
• Health—How can we identify the most impactful intervention strategy for endemic and epidemic diseases 

in order to design EO-based decision-making tools?
• Disaster management—How is a “successful response” defined in order to maintain the EO-based capacity 

building community’s ability to respond regularly to disasters in a sustainable manner?
• Ecosystems—What type of EO missions and data have been most useful in resource management? What 

are the categories of EO data that fall into research, operational application, or experimental observations?
• Water—How do we strengthen users’ understanding of the utility and uncertainty of remote sensing 

information for water challenges?
• Agriculture—How can EO data be used to improve the resilience of agricultural systems to both gradual 

climate change and increased climatic variability and extremes?

Key Recommendations
• Health—There needs to be greater investment in small satellites and stronger emphasis on citizen science 

programs (volunteered geographic information) for health monitoring.
• Disaster management—To encourage greater engagement from the broader disaster community, the EO 

data community should conduct and share results from action reviews to assess the effectiveness of individual 
response efforts and keep an inventory of success stories on how Earth observations provide fundamental 
life-saving support to disaster response.

• Ecosystems—Programs need to be fostered that bring the Earth science applications community into closer 
engagement with the business community through education partnerships with a view to identifying successful 
private–public business models for ecological forecasting and other cross-cutting themes.

• Water—The EO data community should engage in partnerships to build a one-stop data portal from EO 
systems for water alone with examples on potential utility and uncertainty of data.

• Agriculture—Effective ways to scale up interseasonal to interannual forecasting applications need to 
be explored involving water availability and food production. The necessary research to close the gaps in 
understanding the use of EO data for agricultural management should be promoted.

http://dx.doi.org/10.1175/BAMS-D-15-00198.2


key issues. Frost is becoming an increasingly common 
phenomenon, affecting Kenya’s tea production. Forest 
fires, deforestation, land-use change and overappro-
priation of water resources in many basins are the 
main causes behind the progressive strangulation of 
wildlife sanctuaries and the destruction of natural 
habitat and ecosystem services. The EO data and 
systems have a major role to play in understanding 
and predicting the impacts of global change and 
helping manage mitigation and adaptation strategies 
for the benefit of regional livelihoods, disaster reduc-
tion, and environmental health.

Like many other regions, international workshop 
participants noted that resource management was a 
key decision-making need for Mesoamerica, with a 
clear demand of EO systems and data. The goal by 
2027 for this region’s stakeholders would be to evolve 
to a more “proactive” approach of mapping fires 
based on forecast or incidence probabilities by taking 
advantage, for example, of the Fire Urgency Estimator 
in Geosynchronous Orbit (FUEGO). Earth obser-
vation’s role in disaster management in the region 
currently remains confined to postdisaster analysis. 
Future needs include a full-cycle “in house” capac-
ity for disaster forecasting/prediction, mitigation, 
adaptation (risk reduction), and response/recovery 
through local institutions. In regard to water issues, 
the region lacks sustained capacity for water quality 
management. Future needs point toward more water 
management institutions taking advantage of EO data 
from relevant EO systems.

CONCLUSIONS. Sustainable livelihoods with 
human and economic development can only be 
made possible within a context of food security, 
water availability, and environmental health. Societal 
applications of Earth observations should be devel-
oped to monitor and support progress toward these 
goals. In developing regions of the world, easy access 
to safe water means reduced malnutrition, morbidity, 
and child mortality, as well as time and the oppor-
tunity for girls, and children in general, to attend 
school. Health and food security are dependent on 
water availability and ecosystem health, which in 
turn is highly influenced by local resource manage-
ment strategies. Disaster risk is modulated by land-
use cover and the ability of ecosystems to provide 
regulating and provisioning services. Because of the 
integrated nature of human–natural systems (and 
the need for environment–water–health–livelihoods 

sustainability/security), societal applications must 
draw on the combined observational power of 
different sensors and products at adequate resolutions 
in space and time. While research and retrospec-
tive products enable useful hindsight, operational 
real-time products are essential to support present 
decisions and strategies. Earth scientists must work 
with the practitioner and stakeholder communities to 
best tackle the challenges on the ground and develop 
innovative efforts using large missions, nanosatellites, 
and crowdsourcing feedbacks.

Given the above, the science community that is 
reliant on EO data for exploring Earth science has 
a responsibility to regularly update and prioritize 
societally relevant scientific questions and the Earth 
observations required to answer them. For the case 
of space agencies and their EO systems and data that 
various organizations maintain, a key mechanism by 
which the science community is engaged in such a 
task is through the National Research Council (NRC). 
The NRC conducts a review every 10 years, known as 
a decadal survey, that provides a science community 
consensus on key questions and recommendations. 
Recognizing that capacity building is key to global-
izing societal applications of EO systems and data, 
the workshop held during 23–25 June 2015 in Tacoma 
provided one such consensus-based input on key 
questions and recommendations from a community 
comprising Earth scientists, stakeholder organiza-
tions, and end users. It is hoped that the workshop 
findings will initiate a sustained atmosphere of 
meaningful interaction within this community in the 
coming years to achieve the global capacity building 
vision for societal applications of Earth observations 
outlined previously.
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Synoptic–Dynamic 
Meteorology and 
Weather Analysis  
and Forecasting:  
A Tribute to  
Fred Sanders 
EDITED BY LANCE F. 
BOSART AND  
HOWARD B. BLUESTEIN

Northeast 
Snowstorms 
(Volume I: Overview, 
Volume II: The Cases)
PAUL J. KOCIN AND  
LOUIS W. UCCELLINI

Severe 
Convective 
Storms 
EDITED BY CHARLES  
A. DOSWELL III

G U I D E S

T E X T B O O K

A W A R D - W I N N I N G  B E S T -
S E L L E R S

Midlatitude Synoptic 
Meteorology:  
Dynamics, Analysis,  
and Forecasting  
GARY LACKMANN

This textbook links theoretical concepts 
to modern technology, facilitating 
meaningful application of concepts, 
theories, and techniques using real data.  

©2011, PAPERBACK, 360 PAGES,  
ISBN 978-1-878220-10-3 
LIST $100  MEMBER $75   STUDENT MEMB. $65   

Midlatitude Synoptic Meteorology Teaching CD 
More than 1,000 PowerPoint Slides.

© 2013, CD, ISBN 978-1-878220-27-1    LIST $100   MEMBER $75

Eloquent Science: 
A Practical Guide to Becoming 
a Better Writer, Speaker,  
and Atmospheric Scientist   
DAVID M. SCHULTZ

The ultimate communications manual 
for undergraduate and graduate  
students as well as researchers in  
the atmospheric sciences and their 
intersecting disciplines. 

© 2009, PAPERBACK, 440 PAGES,  
ISBN 978-1-878220-91-2

LIST $45   MEMBER $30    

AWARD  
WINNER!

AWARD  
WINNER!

The Thinking 
Person’s Guide to 
Climate Change
ROBERT HENSON

This fully updated and expanded 
revision of The Rough Guide to 
Climate Change combines years 
of data with recent research. 
It is the most comprehensive 
overview of climate science, 
acknowledging controversies 
but standing strong in its stance 
that the climate is changing—and 
something needs to be done.

© 2014, PAPERBACK, 520 PAGES, 
ISBN: 978-1-935704-73-7 
LIST $30 MEMBER $20

Taken by  
Storm, 1938:  
A Social and 
Meteorological  
History of the Great  
New England Hurricane  
LOURDES B. AVILÉS

The science behind the 1938 
Hurricane, which hit New  
England unannounced, is 

presented here for the first time along with new data that 
sheds light on the motivations of the Weather Bureau 
forecasters. This compelling history successfully weaves 
science, historical accounts, and social analyses to create 
a comprehensive picture of the most powerful and 
devastating hurricane to hit New England to date. 

© 2013, HARDCOVER, 288 PAGES, ISBN: 978-1-878220-37-0         

LIST $40    MEMBER $30       

Climate Conundrums:  
What the Climate Debate  
Reveals about Us
WILLIAM B. GAIL

This is a journey through how we think, 
individually and collectively, about 
humanity’s relationship with nature,  
and more. Can we make nature better?  
Could science and religion reconcile?  
Gail’s insights on such issues help us  
better understand who we are and find  
a way forward.

© 2014, PAPERBACK, 240 PAGES,  
ISBN: 978-1-935704-74-4 LIST $30 MEMBER $20

Living on the  
Real World:  
How Thinking and Acting  
Like Meteorologists  
Will Help Save the Planet
WILLIAM H. HOOKE

Meteorologists focus on small bits 
of information while using frequent 
collaboration to make decisions.  
With climate change a reality, William 
H. Hooke suggests we look to the way 
meteorologists operate as a model for  
how we can solve the 21st century’s most 
urgent environmental problems.

© 2014, PAPERBACK, 272 PAGES, ISBN 978-1-935704-56-0  LIST $30    MEMBER $22 

An Observer’s Guide to Clouds  
and Weather:
A Northeastern  
Primer on Prediction
TOBY CARLSON, PAUL KNIGHT,  
AND CELIA WYCKOFF

With help from Penn State experts, start 
at the beginning and go deep. This primer, 
intended for both serious enthusiasts and 
new meteorology students, will leave you 
with both refined observation skills and 
an understanding of the complex science 
behind the weather: the ingredients for 
making reliable predictions of your own. 
It connects fundamental meteorological 
concepts with the processes that shape 

weather patterns, and will make an expert of any dedicated reader.

© 2014, PAPERBACK, 210 PAGES,  
ISBN: 978-1-935704-58-4  LIST $30 MEMBER $20

A Scientific Peak: 
How Boulder Became a 
World Center for Space and 
Atmospheric Science

JOSEPH P. BASSI

How did big science come to Boulder, 
Colorado? Joe Bassi introduces us  
to the characters, including Harvard 
sun–Earth researcher Walter Orr 
Roberts, and the unexpected brew  
of politics, passion, and sheer luck that 
during the Cold War era transformed 
this “Scientific Siberia” to home of 
NCAR and NOAA.

How Boulder Became a World Center
for Space and Atmospheric Science

A M E R I C A N  M E T E O R O L O G I C A L  S O C I E T Y

Joseph P. Bassi

A Scientific Peak

In 1951, Bob Simpson rode a plane 
into a hurricane—just one of the 
many pioneering exploits you’ll find 
in these memoirs. Bob and his wife 
Joanne are meteorological icons: Bob 
was the first director of the National 
Hurricane Research Project and a 
director of the National Hurricane 
Center. He helped to create the 
Saffir–Simpson Hurricane Scale; the 

public knows well his Categories 1–5. Proceeds from this book 
help support the AMS’s K. Vic Ooyama Scholarship Fund.

© 2015, PAPERBACK, 156 PAGES  
ISBN: 978-1-935704-75-1 LIST $25 MEMBER $20

Hurricane Pioneer: 
Memoirs of Bob Simpson
ROBERT H. SIMPSON AND NEAL DORST

Before Doppler radar and weather 
broadcasts, Spanish Jesuit Benito Viñes 
(1837–1893) spent decades observing 
the skies at Belen Observatory in 
colonial Cuba. Nicknamed “the Hurricane Priest,” Viñes  
taught the public about the weather and developed the first 
network of weather observation stations in the Caribbean, 
groundwork for the hurricane warning systems we use today. 

© 2014, PAPERBACK, 172 PAGES  
ISBN: 978-1-935704-62-1 LIST $20 MEMBER $16

Father Benito Viñes: 
The 19th-Century Life  
and Contributions of a  
Cuban Hurricane Observer  
and Scientist
LUIS E. RAMOS GUADALUPE

TRANSLATED BY OSWALDO GARCIA

The 19th-Century  
Life and Contributions  
of a Cuban Hurricane  
Observer and Scientist

by Luis E. Ramos
Guadalupe

Translated by  
Oswaldo Garcia
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HISTORY AMS Meteorological Monographs Vols. 1–55 (1947–2010) are available via 
Springer at springer.com/ams, with select volumes available in print via AMS 
at bookstore.ametsoc.org. Starting in 2016 with Vol. 56, new monographs will 
be open access, available via the AMS Journals Online site.

© 2015, PAPERBACK, 264 PAGES, ISBN: 978-1-935704-85-0

LIST PRICE: $35.00      MEMBER PRICE: $25.00

http://bookstore.ametsoc.org


This new online directory replaces the 
former BAMS Professional Directory and 
lists an array of weather and climate service 
providers. You can find the new directory 
under the “Find an Expert” link from the 
AMS home page. 

It’s easier than ever for the weather,
water, and climate community and 
the general public to search for 
organizations and individuals offering these 
important services. 

Learn more at www.ametsoc.org

www.ametsoc.org

LOOKING FOR AN EXPERT?

AMS announces the launch of our new online directory of 
Weather and Climate Service Providers.

NEW!
Weather & Climate Service
Providers Directory
Weather & Climate Service
Providers Directory

LOOK TO AMS!
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