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Final Workshop Report 

 
 The global water cycle describes the circulation of water as a vital and dynamic substance in its liquid, 
solid, and vapor phases as it moves through the atmosphere, oceans and land. Life in its many forms exists 
because of water, and modern civilization depends on learning how to live within the constraints imposed by 
the availability of water. The scientific challenge posed by the need to observe the global water cycle is to 
integrate in situ and space-borne observations to quantify the key water-cycle state variables and fluxes. The 
vision to address that challenge is a series of Earth observation missions that will measure the states, stocks, 
flows, and residence times of water on regional to global scales followed by a series of coordinated missions 
that will address the processes, on a global scale, that underlie variability and changes in water in all its three 
phases. The accompanying societal challenge is to foster the improved use of water data and information as a 
basis for enlightened management of water resources, to protect life and property from effects of extremes in 
the water cycle. A major change in thinking about water science that goes beyond its physics to include its role 
in ecosystems and society is also required. Better water-cycle observations, especially on the continental and 
global scales, will be essential. Water-cycle predictions need to be readily available globally to reduce loss of 
life and property caused by water-related natural hazards. There are important gaps in knowledge of where 
water is stored, where it is going, and how fast it moves. 
 Global measurements from space open a vision for the advancement of water science. This vision 
includes advances in understanding, data, and information that will improve the ability to manage water and to 
provide the water-related infrastructure that is needed to provide for human needs and to protect and enhance 
the natural environment and associated biological systems. The 2007 Decadal Survey identified 17 missions 
(3 water), and envisioned a future where surface, subsurface, and atmospheric water will be tracked 
continuously over the entire globe and at resolutions useful for timely inclusion into models for prediction and 
decision support related to use of water for agriculture, human health, energy generation, and hazard 
mitigation. So the question is, what will we do in the next decade (~2020-2030)? This motivated the workshop 
“Water Cycle Missions for the Next Decade” to identify the vision for the next decade of water cycle satellite 
observations, and to develop a roadmap and action plan for developing the foundation for these missions. 
 On April 29-30, 2013 CREW Services LLC (CREW) facilitated the workshop “Water Cycle Missions for the 
Next Decade” at the Baltimore-Washington International (BWI) Embassy Suites Hotel.  This workshop was 
done in close collaboration with the NASA Energy and Water cycle Study (NEWS) PI meeting conducted on 
the subsequent two days at the nearby Goddard Space Flight Center.  The overall goal of the workshop was 
to gather wisdom and determine how to prepare for the next generation of water cycle missions in 
support of the second Earth Science Decadal Survey. The workshop gathered over 100 water cycle 
scientists (130 registered) from around the world to brainstorm future water cycle missions ideas, and to 
develop preliminary concepts. 
 Building on the first Earth Science Decadal Survey, NASA’s Plan for a Climate-Centric Architecture for 
Earth Observations and Applications from Space, and the 2012 Chapman Conference on Remote Sensing of 
the Terrestrial Water Cycle, the objective of this workshop is to gather wisdom and determine how to prepare 
for the next generation of water cycle missions in support of the second Earth Science Decadal Survey. 
Following a short plenary, conference participants discussed the intersection between science questions, 
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technology readiness and satellite design optimization in a series of breakout group discussions designed to 
form the seeds of a set of water cycle mission formulation groups. The primary outcome of the workshop was 
to formulate next-generation water cycle mission working groups and white papers, designed to identify 
capacity gaps and inform NASA. 
 The primary workshop goals and outcomes were as follows: 
Identify key water cycle science questions and application needs. 

 Identified key water cycle science questions and application needs. 

 Provided basic information regarding existing, proven and emerging technology available for next-
generation water cycle missions; 

 Identified science and user needs for next-generation water cycle satellite missions, and the required 
development of science and applications needed to use this technology; 

 Provided an opportunity for applications and users of water cycle satellite systems to identify potential 
applications; and 

 Developed roadmaps and working groups for fostering the next-generation water cycle satellite 
mission science, technology and applications. 

 
The outcome of this workshop was to identify the vision for the next decade of water cycle satellite 
observations, and to develop a roadmap and action plan for developing the foundation for these missions. Our 
hope is that this outcome will result in optimized community investments and better functionality of these future 
missions, and will help to foster broader range of scientists and professionals engaged in water cycle 
observation planning and development around the country, and the world.  Attendees developed 1-page 
"Future Water Cycle Mission Concept Papers" for presentation and discussion during the breakout sessions, 
and were the focus of the workshop survey.  These papers briefly outlined the mission (1) concept, (2) 
measurement technique, (3) application benefits, and (4) multi-process integration.  Development, discussion, 
and revision of these 1-pagers were the focus of the breakouts and of the workshop. 
 CREW facilitated this workshop by:     

1) Finalize workshop objectives, vision, goals and format with organizing committee 
2) Advertise and announce workshop broadly to the community. 
3) Develop a workshop website (http://www.crew-services.com/decadal). 
4) Managed workshop budget and track expenses. 
5) Managed registration and logistics services. 
6) Secured invited speakers and breakout facilitators. 
7) Provided travel for a limited number of key participants. 
8) Develop pre-workshop information package for participants to review. 
9) Develop a workshop information package and nameplate available at registration. 
10) Rent workshop venue, including space, equipment, furniture, and coffee breaks. 
11) Providing audio-visual support during the meeting, including dial-in access and remote presenters 
12) Take notes and collect breakout summaries, to be distributed to the workshop participants, and 

made available on-line. 
13) Develop and implement workshop survey. 
14) Develop this workshop final report and made available on-line 
15) Developing post-conference summaries including a presentation at the 2013 American 

Geophysical Meeting and the 2015 NASA Water Management Meeting. 
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Background: 
Global Water Cycle: 

The global water cycle describes the circulation of water as vital and dynamic substance in its liquid, solid, 
and vapor phases as it moves through the atmosphere, oceans and land. Life in its many forms exists because 
of water, and modern civilization depends on learning how to live within the constraints imposed by the 
availability of water. 

Water controls the growth of plants through water availability related to soil moisture and through radiation 
reaching the land surface - controlled largely by clouds - that is available for photosynthesis. Evaporation and 
transpiration from plants act to transfer not only water vapor but also energy from the surface to the 
atmosphere, enabling a feedback that has important implications for precipitation over global land areas. The 
carbon, water, and energy cycles are strongly interdependent - latent heat flux is essentially proportional to 
evaporation, and photosynthesis is closely related to transpiration. Snow cover, glaciers, and sea ice affect 
climate through feedback between reflected solar energy and temperature. The melting of ice sheets is a 
major contributor to sea-level rise, and mid- and low-latitude glaciers, although much smaller in comparison 
with polar ice storage, are important contributors to water supply in some parts of the globe. 
  There are important gaps in knowledge of where water is stored, where it is going, and how fast it is 
moving. Global measurements from space open a vision for the advancement of water science. This vision 
includes advances in understanding, data, and information that will improve the ability to manage water and to 
provide the water-related infrastructure that is needed to provide for human needs and to protect and enhance 
the natural environment and associated biological systems. 

The scientific challenge posed by the need to observe the global water cycle is to integrate in situ and 
space-borne observations to quantify the key water-cycle state variables and fluxes. The vision to address that 
challenge is a series of Earth observation missions that will measure the states, stocks, flows, and residence 
times of water on regional to global scales followed by a series of coordinated missions that will address the 
processes, on a global scale, that underlie variability and changes in water in all its three phases.  

The accompanying societal challenge is to foster the improved use of water data and information as a 
basis for enlightened management of water resources, to protect life and property from effects of extremes in 
the water cycle. A major change in thinking about water science that goes beyond its physics to include its role 
in ecosystems and society is also required. Better water-cycle observations, especially on the continental and 
global scales, will be essential. Water-cycle predictions need to be readily available globally to reduce loss of 
life and property caused by water-related natural hazards. (summarized from the 2007 Decadal Survey) 
 
Decadal Survey: 

NASA relies on the science community to identify and prioritize leading-edge scientific questions and the 
observations required to answer them. One principal means by which NASA’s Science Mission Directorate 
engages the science community in this task is through the National Research Council (NRC). The NRC 
conducts studies that provide a science community consensus on key questions posed by NASA and other 
U.S. Government agencies. The broadest of these studies in NASA’s areas of research are decadal surveys. 
As the name implies, NASA and its partners ask the NRC once each decade to look out ten or more years into 
the future and prioritize research areas, observations, and notional missions to make those observations.  

The NRC completed its first decadal survey for Earth science, Earth Science and Applications from Space: 
National Imperatives for the Next Decade and Beyond (NRC, 2007) in January 2007 at the request of NASA, 
NOAA, and USGS. At the highest level, the report recommends that: “The U.S. government, working in 
concert with the private sector, academe, the public, and its international partners, should renew its investment 
in Earth-observing systems and restore its leadership in Earth science and applications.”  Detailed 
recommendations in the decadal survey are provided in three categories:  

 Setting the Foundation: Observations in the Current Decade  
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 New Observations for the Next Decade  

 Turning Satellite Observations into Knowledge and Information  
 
For the next decade, the decadal survey identified 17 new space missions, presented in three time-phased 

blocks as the result of a “prioritization methodology designed to achieve a robust, integrated program” and the 
“missions listed…form a minimal, yet robust, observational component of an Earth information system that is 
capable of addressing a broad range of societal needs.”  

The 2007 NRC panel envisioned a future in which surface, subsurface, and atmospheric water will be 
tracked continuously in time and space over the entire globe and at resolutions useful for timely inclusion into 
models for prediction and decision support related to use of water for agriculture, human health, energy 
generation, and hazard mitigation. Space-based observations and supporting infrastructure can help to make 
that vision a reality for the next generation. Such predictions will have enormous social and economic value for 
the management of water, food security, energy production, navigation, and a range of other water uses. 

In late 2010, NASA requested that the NRC create an ad hoc committee to review the alignment of 
NASA’s Earth Science Division’s program with previous NRC advice, primarily the decadal survey’s 2007 final 
report. The 2005 interim report of the Earth science and applications from space decadal survey discussed the 
importance of the U.S. civilian Earth observing system of environmental satellites and warned, “Today, this 
system of environmental satellites is at risk of collapse.” It went on to list a number of canceled, descoped, or 
delayed Earth observation missions. The 2007 decadal survey report warned in its preface that at the time of 
the report’s release, this foundation was continuing to deteriorate because of descopes in the NPOESS and 
GOES-R programs and possible delay of the flagship Global Precipitation Measurement (GPM) mission. In the 
time since the 2007 report’s release, the anticipated program has eroded further due to significant budget 
shortfalls, the loss of two missions due to launch vehicle failures, changes in direction from the executive 
branch and Congress, and cost overruns on predecadal survey missions still in development.  

Yet NASA has continued to make substantial technical progress on the missions that were already in 
development at the time of the survey’s release, including the successful launches of the Ocean Surface 
Topography mission in 2008 and Aquarius and the NPOESS Preparatory Project (NPP) in 2011. NASA has 
also effectively implemented decadal survey recommendations related to its new Earth Venture line of 
solicitations, the suborbital program, and the applied sciences program. Still, there is room for improvement. 
Improved coordination across missions and between disciplines is key to weathering this near-perfect storm of 
a decline in resources, increase in demands, and loss of heritage assets. Using realistic budget projections, 
the Earth science community cannot afford an all-encompassing program to enhance every aspect of Earth 
system science, nor can it afford collapse of the mission queue to save just a handful of missions. To this end, 
the committee reiterated the 2007 survey’s call for a balanced set of good Earth science missions rather than 
just a few missions that strive for perfection in limited disciplines. 
 
Workshop Overview 

Building on the first Earth Science Decadal Survey, NASA’s Plan for a Climate-Centric Architecture for 
Earth Observations and Applications from Space , and the 2012 Chapman Conference on Remote Sensing of 
the Terrestrial Water Cycle, the objective of this workshop was to gather wisdom and determine how to 
prepare for the next generation of water cycle missions in support of the second Earth Science Decadal 
Survey.   

The workshop started with a short plenary that briefly provided the historical context, reviews lessons 
learned from the post-2002 Easton workshop, the first Decadal Survey, results and gap analysis from a water 
cycle observations synthesis project, and presents an overview of relevant technology advancements and 
readiness.  

http://books.nap.edu/catalog.php?record_id=11820
http://science.nasa.gov/media/medialibrary/2010/07/01/Climate_Architecture_Final.pdf
http://science.nasa.gov/media/medialibrary/2010/07/01/Climate_Architecture_Final.pdf
http://www.agu.org/meetings/chapman/2012/acall/index.php
http://www.agu.org/meetings/chapman/2012/acall/index.php
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Following the plenary, we discussed the intersection between science questions, technology readiness 
and satellite design optimization in a series of breakout group discussions designed to form the seeds of a set 
of water cycle mission formulation groups.  The workshop formulated next-generation water cycle mission 
working groups and white papers, designed to identify capacity gaps and inform future NASA solicitations (e.g. 
ESTO, NEWS, THP, etc.?).  

As the workshop will covered the breadth of the water cycle, an in-depth pre-meeting information packet 
was provided prior to the workshop for participants to learn the “basics” of near-term planned missions and 
activities (e.g. GPM, SMAP, Earth Ventures). 

This workshop was originally suggested at a NASA Energy and Water cycle Study Investigators workshop 
in 2010.  Since then the need for this workshop was been highlighted by significant gaps in the water cycle 
observational capabilities identified by the NEWS team. Therefore, in 2012 a steering committee for this 
workshop was formed, consisting of: 

 Christa Peters-Lidard, NASA/GSFC, USA, Christa.Peters@nasa.gov 

 Paul Houser, CREW and George Mason University, USA, prhouser@gmail.com 

 David Toll, NASA/GSFC, USA, David.L.Toll@nasa.gov 

 Bob Schiffer, USRA, USA, rschiffer@usra.edu 

 Debbie Belvedere, MSU, USA, drbelvedere@gmail.com 
 

The workshop steering committee has met many times to develop and plan the workshop.  These planning 
meetings, and subsequent actions by the planning committee, identified the format, scope, agenda, and 
invitation list of the workshop. 
 
Workshop Goals and Outcomes 
 
The objectives of this workshop were to: 

 Identify key water cycle science questions and application needs. 
 Provide basic information regarding existing, proven and emerging technology available for next-

generation water cycle missions; 
 Identify science and user needs for next-generation water cycle satellite missions, and the required 

development of science and applications needed to use this technology; 
 Provide an opportunity for applications and users of water cycle satellite systems to identify potential 

applications; and 
 Provide a roadmap and working groups for developing the next-generation water cycle satellite 

mission science, technology and applications. 
 

The intended outcome of this workshop was to identify the vision for the next decade of water cycle 
satellite observations, and to develop a roadmap and action plan for developing the foundation for these 
missions.  Achieving this outcome will result in optimized community investments and better functionality these 
future missions, and will help to foster broader range of scientists and professionals engaged in water cycle 
observation planning and development around the country, and the world.   

The workshop is directly relevance and in direct support of the NASA Earth Science Water and Energy 
Cycle Focus area, including its NEWS, Precipitation Sciences, and Land Surface Hydrology programs.  It also 
helps to support and plan for the goals forwarded by the NRC Panel on Water Resources and the Global 
Hydrologic Cycle.  

The workshop agenda is provided below, identifying the topics that were covered during the workshop, 
and the speakers that participated in the workshop.  In addition, a widely distributed request for participation 

mailto:drbelvedere@gmail.com
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was distributed, and breakout facilitators were identified.  Interagency participation, as well as broad 
participation from the technology, science, and application fields was actively pursued. 
 
Workshop Logistics 

The workshop was held at the Embassy Suites at the Baltimore-Washington International (BWI) Airport on 
April 29-30, 2013. The BWI venue provides easy access to the many governmental, academic and industrial 
participants that are interested in the workshop topics. The agenda for the workshop was developed by the 
planning committee, which is shown below.  The workshop was open to the public with no registration fee; it is 
estimated that 100 participants attended the workshop in person, and many more attended virtually through 
multiple telecoms for various breakout sessions. 
  
Mission Concepts 
The primary products produced by the workshop were 1-Page Mission Concepts.  These 1-page ”Future Water 
Cycle Mission Concept Paper” briefly outlined the mission (1) concept,(2) measurement technique, (3) application 
benefits, and (4) multi-process integration.  11 mission concepts were developed as shown below. These mission 
concepts are attached in the subsequent appendix pages. 
 
Survey Results 

A survey was developed by the advisory committee and distributed at the end of the workshop to gather ideas 
and impressions of the developed mission concepts (attached).  30 people returned the surveys, with 27 ranking the 
missions they prefer on a scale of 1 to 3.  A value of 3 was given to their top choice, and 1 to their third choice.  The 
points for each concept were summed and are shown below in red.  Some surveys responded with only check 
marks on their top 3 mission concepts, where a value of 2 was given to each.  
 

 Subsurface temperature sensing satellite (STEMSS), Kenneth Jezek and Joel Johnson (2) 

 The aerosol, clouds, ecosystem (ACE) decadal survey mission, Jay Mace (13) 

 Precipitation and cloud processes mission concept v2, Gail Skofronick-Jackson (47) 

 L-band microwave remote sensing and w-train concept, Dara Entekhabi, Simon Yueh, Eni Njoku (17) 

 Short time scale processes GNSS-R Mission, Chris Ruf (9) 

 Water cycle mission, Paul Houser (43) 

 Next generation surface energy balance, Rachel Pinker (8) 

 Visible, short-wave and thermal sensing at the field scale, Ayse Kilic (7) 

 Space snail, John David (0) 

 Moderate spatial resolution infrared sounder, Thomas Pagano (4) 

 Global geostationary drought monitoring constellation, Will Pozzi (5) 
 
The survey results clearly show that the Precipitation and Cloud Processes Mission Concept, and the Water 
Cycle Mission Concept were the most highly rated by the participants.  The W-Train and ACE concepts also 
receive considerable attention.  It should be noted that there was a lot of interest in the W-Train concept for 
demonstrating some of the integrated water cycle observation concepts with currently planned missions such 
as GPM, Aquarius, and SMAP.  It should also be noted that a number of the survey participants suggested 
that extensive OSSE studies be conducted to help narrow candidate mission concepts.  Survey participants 
also emphasized the importance of measurement long-term measurement continuity and change detection 
(reflected by the favorability of a follow-on precipitation mission), low latency, adequate repeat time, user-need 
focused observations, and measurements that help to close global and regional water balance. Finally, a 
number of survey responses emphasized the need to better measure and constrain evaporation, snow, and 
deep soil moisture. 
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APPENDICIES: 
 
Workshop Agenda (as provided to participants) 

Thank you for participating for this important workshop to help define the next generation of water cycle 
satellite missions.  The workshop is sold out, and we are expecting a very engaging discussion. However, we 
still need your help to make this workshop as successful as possible: 

1. 1-Page Mission Concepts: Please consider developing a 1-page ”Future Water Cycle Mission Concept 
Paper” for presentation and discussion during the breakout sessions, and will be the focus of the 
workshop survey.  These papers should briefly outline the mission (1) concept,(2) measurement 
technique, (3) application benefits, and (4) multi-process integration.  Please send these papers 
to prhouser@gmail.com before the workshop so they can be posted, shared, and discussed.  1-
pagers may also be developed during the breakout sessions. 

2. Breakout contributions: Please take a look at the updated agenda, and contact the breakout leads if 
you want to give a special presentation.  We are looking for each breakout session to have several 
overview presentations or mission concepts presented to help start the discussion. 

3. Background reading material: We have posted some very relevant background materials on the 
workshop website for your preparation.  Believe it or not, we are not first group to think about this 
topic, so we can save alot of time by standing on their shoulders.  Please also send me anything you 
think is missing from this material. 

4. Remote access: The workshop will be accessible via telecom (see agenda), so please redistribute this 
information to any colleagues who want to participate remotely.  Note that all times are in Eastern 
Daylight Time (GMT-4hrs), and all recordings and presentations will be posted on the workshop 
website. 

5. Movie screening: We will be doing a special screening of “Last Call at the Oasis”, with snacks and 
discussion at 7pm on Monday. 

Please also note that we will provide coffee break service, but meals are on your own.  The hotel has 
restaurants and a snack bar available.  Parking is also free, and there is a free hotel shuttle to the BWI 
airport.  Maps and directions are available at the workshop website. 
  
Telecom access to all sessions and breakouts is indicated.  To access via Skype, 
‘freeconferencecallhd.0000000000′ (zeros present assigned conference dial-in number), then enter access 
code when prompted.  All telecoms will be recorded and together with plenary video and presentations will 
posted at the conference website.  Note that all times are in Eastern Daylight Time (GMT-4 hrs) 
  
Day 1 (April 29, 2013) 
08:30 Background and Overview 
08:30   Workshop Objectives and Charge: P. Houser (JFK (805)399-1200, Code:658496) 
09:00   Water Cycle Science Questions and NASA Missions: J. Entin (JFK (805)399-1200, Code:658496) 
09:30   Lessons Learned from 2007 Decadal Survey: C. Clayson (JFK (805)399-1200, Code:658496) 
  
10:00   Coffee Break 
10:30 Breakout A: Current and Future Water Cycle Mission Evolution – How will we observe these critical 
water cycle variables in the next decade? 
 Group A1 (JFK (805)399-1200, Code:658496): Soil Moisture/Groundwater: A. Joseph 
 Group A2 (Heathrow 1 (559)726-1300, Code: 557280): Precipitation/Atmospheric Water: R. Bennartz, 

G. Skofronick-Jackson 
 Group A3 (Heathrow 2 (559)726-1300, Code: 835143): Surface Water: T. Pavelsky, M. Durand, C. 

Birkett 

mailto:prhouser@gmail.com
http://www.crew-services.com/decadal/program-6/
http://www.crew-services.com/decadal/program-6/
http://www.crew-services.com/decadal/speakers/
http://www.crew-services.com/decadal/program-6/
http://www.crew-services.com/decadal/program-6/
http://www.crew-services.com/decadal
http://www.crew-services.com/decadal
http://www.lastcallattheoasis.com/
http://www.lastcallattheoasis.com/
http://www.crew-services.com/decadal/register-6/
http://www.crew-services.com/decadal
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 Group A4 (LAX 1 (559)726-1300, Code: 155998): Snow/Cryosphere: C.Hiemstra 
 Group A5 (LAX 2 (559)726-1300, Code: 163934): Surface Vegetation/Surface Moisture 

Fluxes: Kustas, Anderson 
 Group A6 (JFK-side 1 (559)726-1300, Code: 957929): Ocean Salinity/Fluxes: C. Clayson, S. Yueh 
 Group A7 (JFK-side 2 (559)726-1300, Code: 768760): Water Quality: E. Engman 

12:00  Lunch (on your own) 
13:00  ESTO Water-Cycle Ready Technology: M. Seablom (JFK (805)399-1200, Code:658496) 
13:30 Breakout B: Measurement Techniques – will we use different wavelengths/techniques to observe the 
water cycle in the next decade, including cost considerations? Are we looking for a few well instrumented 
platforms or many less well instrumented? 
 Group B1 (JFK (805)399-1200, Code:658496): Microwave (active/passive): C. Ruf, G. Jackson 
 Group B2 (Heathrow 1 (559)726-1300, Code: 957929): Cosmic Rays: M. Zreda 
 Group B3 (Heathrow 2 (559)726-1300, Code: 835143): Lidar: C. Ferreira 
 Group B4 (LAX 1 (559)726-1300, Code: 155998): Vis/IR/Thermal: K. Hsu 
 Group B5 (LAX 2 (559)726-1300, Code: 163934): Gravimetry: M. Rodell 

15:00  Coffee Break 
15:30   Plenary (JFK (805)399-1200, Code:658496): Breakout A & B Summary and Discussion 
17:00  Adjourn 
19:00 Special Screening of “Last Call at the Oasis”, with snacks and discussion (JFK) 
 
Day 2 (April 30,2013) 
09:00  GEWEX and the need for new water-cycle observations: K. Trenberth (JFK (805)399-1200, 
Code:658496) 
09:30  Water Resources Applications: K. Mohr (JFK (805)399-1200, Code:658496) 
10:00 Breakout C: Applications – How will we provide actionable water resource management remote sensing 
in the next decade? 
 Group C1 (JFK (805)399-1200, Code:658496): Drought: W. Pozzi 
 Group C2 (Heathrow 1 (559)726-1300, Code: 557280): Flood: B. Cosgrove, D. Kirschbaum 
 Group C3 (Heathrow 2 (559)726-1300, Code: 835143): Water Availability: J. Bolton 
 Group C4 (LAX 1 (559)726-1300, Code: 155998): Climate Extremes: S. Nigam 
 Group C5 (LAX 2 (559)726-1300, Code: 163934): Weather & Forecasting: M. Ek 

12:00  Lunch (on your own) 
13:00  Water Cycle Synthesis: What we know and don’t know: M. Rodell 
13:30 Breakout D: Multi-process Synthesis – How will we observe integrated water cycle processes in the next 
decade? What are the top mission concepts? 
 Group D1 (JFK (805)399-1200, Code:658496): C. Peters-Lidard 
 Group D2 (Heathrow 1 (559)726-1300, Code: 557280): R. Schiffer 
 Group D3 (Heathrow 2 (559)726-1300, Code: 835143): P. Houser 
 Group D4 (LAX 1 (559)726-1300, Code: 155998): K. Mohr 
 Group D5 (LAX 2 (559)726-1300, Code: 163934): D. Toll 

  
15:00 Coffee Break 
15:30 Plenary (JFK (805)399-1200, Code:658496): Breakout C & D Summary and Discussion 
16:30 Survey (JFK (805)399-1200, Code:658496) 
 What would you need to pick the top mission concepts? 
 How would you reduce the concepts to 3-5 
 Would you be interested in leading or participating in a water cycle mission white paper and/or working 

group? If so, which one? 
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17:00 Workshop Summary & Actions (JFK (805)399-1200, Code:658496) 
 Future Mission Options and priorities 
 Instrumentation/Measurement Challenges 
 Technology Challenges and Options 
 Workshop Consensus Recommendations 

  
17:30   Adjourn 
  

Background Reading Materials 
The following information was provided to the workshop participants as background material prior to the 

workshop: 

   

2007 DECADAL SURVEY 
Earth Science and Applications from Space: National Imperatives for the Next Decade and Beyond, National Research Council, 
2007. 

   

2012 MIDTERM ASSESSMENT 
Earth Science and Applications from Space: A Midterm Assessment of NASA’s Implementation of the Decadal Survey, National 
Research Council, 2012. 

   

2012 CHAPMAN CONFERENCE 
AGU Chapman Conference on Remote Sensing of the Terrestrial Water Cycle, 2012 REPORT 

   

2013 NATIONAL STRATEGY 
National Strategy for Civil Earth Observations, National Science and Technology Council, 2013 

   

2010 MULTI-MISSION STRATEGY 
Su, et al., Earth observation Water Cycle Multi-Mission Observation Strategy (WACMOS), Hydrol. Earth Syst. Sci. Discuss., 7, 
7899-7956, 2010. 

http://www.crew-services.com/decadal/participant/223-2/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/223-2/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/midterm-assessment-2012/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/midterm-assessment-2012/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/2012-chapman-conference/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/2012-chapman-conference/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/2013-national-strategy/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/2013-national-strategy/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/2010-multi-mission-strategy/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/2010-multi-mission-strategy/?cs_referer=%2Fdecadal%2Fspeakers%2F
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IGWCO THEME 
Integrated Global Water Cycle Observations (IGWCO) Theme, Overview Report   

   

GEOSS WATER STRATEGY REPORT 
GEOSS Water Strategy Report, Nov 2012 The CEOS Contribution, Dec 2012 

   

GEWEX SCIENCE QUESTIONS 
GEWEX  ”Global Energy and Water Exchanges” Project Science Questions 

   

POST-2002 EARTH OBSERVING MISSIONS 
NASA’s Plans for Post-2002 Earth Observing Missions, National Academies Press, 1999.   

 

http://www.crew-services.com/decadal/participant/igwco-theme/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/igwco-theme/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/geoss-water-strategy-report/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/geoss-water-strategy-report/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/gewex-science-questions/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/gewex-science-questions/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/post-2002-earth-observing-missions/?cs_referer=%2Fdecadal%2Fspeakers%2F
http://www.crew-services.com/decadal/participant/post-2002-earth-observing-missions/?cs_referer=%2Fdecadal%2Fspeakers%2F
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