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USGEO Public Engagement Workshop Agenda 
 
May 9, 2005 – Atrium Hall in the Concourse Level of the Ronald Reagan Building 
 
7:30 – 8:30 Registration / Breakfast 
 
8:30 – 8:35 Introductory Remarks 
– Kathie Olsen, Associate Director, Office of Science and Technology Policy 
 
8:35 – 8:50 Welcoming Remarks 
– John Marburger III, Director, Office of Science and Technology Policy 
 
8:50 – 9:30 Overview of GEOSS and IEOS: Process and Progress 
– Conrad Lautenbacher, Undersecretary of Commerce for Oceans and Atmosphere; 
Administrator, National Oceanic and Atmospheric Administration 
 
9:30 – 9:50 Overview of the Societal Benefit Areas 
– Charles “Chip” Groat / Director, U.S. Geological Survey 
 
9:50 – 10:00 Charge to the Breakout Groups 
– Teresa Fryberger, US GEO Co-Chair; Assistant Director for Environment, Office of 
Science and Technology Policy 
 
10:00 – 10:15 Break 
 
10:15 – 12:00 Breakout Sessions: Societal Benefit Areas with Summary and Discussion 
of Technical Reports 
 
12:00 – 1:30 Luncheon Speaker 
– Rick Anthes, President, University Corporation for Atmospheric Research (UCAR) 
 
1:30 – 3:15 Breakout Sessions: Societal Benefit Areas 
 
3:15 – 3:30 Break 
 
3:30 – 5:00 Plenary: Breakout Reviews, Open Discussion on Crosscutting Opportunities, 
and Identifying Overlaps and Gaps 
– Greg Withee, US GEO Co-Chair; Assistant Administrator for Satellite and Information 
Services, National Oceanic and Atmospheric Administration 
 
5:00 Adjourn 
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May 10, 2005 – Amphitheater in the Concourse Level of the Ronald Reagan 
Building 
 
7:30 – 8:30 Registration / Breakfast 
 
8:30 – 8:45 Opening Remarks – Greg Withee 
 
8:45 – 9:15 Keynote Address: Michael Leavitt, Secretary of Health and Human Services 
 
9:15 – 9:30 Overviews of the Near Term Opportunities and Charge to the Breakout 
Groups 
– Ghassem Asrar 
 
9:30 – 10:15 Breakout Sessions: Near Term Opportunities 
 
10:15 – 10:30 Break 
 
10:30 – 12:00 Breakout Sessions: Near Term Opportunities 
 
12:00 – 1:00 Working Lunch – Focus on User Requirements (boxed lunches provided) 
 
1:00 – 2:45 Breakout Sessions: Near-Term Opportunities 
 
2:45 – 3:00 Break 
 
3:00 – 4:00 Plenary: Presentations by Breakout Moderators 
 
4:00 – 4:30 Public Comments and Closing Remarks 
– Ghassem Asrar 
 
4:30 Adjourn 
 
5:00 – 7:00 Reception in the Dirksen Senate Building, Room 106 
 
 
Summaries of the breakout sessions on the Near-Term Opportunities and Societal Benefit 
Areas are provided starting on the next page.  Please note that these are summaries of the 
discussions that occurred at the workshop and should not be viewed as official U.S. 
policy.
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Global Land Observation System (GLOS) 
 

Moderators: Denice Shaw, EPA, and Jay Feuquay, USGS  
Rapporteurs: Ed Grigsby, NASA, and Larry Pettinger, USGS 
 
 
Much of the discussion addressed the four questions that were assigned to all breakout 
groups.  Discussion of these questions is summarized below. 
 
1.  What makes this a near-term opportunity?  
 
(1) The value of moderate-resolution satellite remote sensing (Landsat) has been 
demonstrated, but a data gap is likely until the Landsat Data Continuity Mission is 
launched on the NPOESS platform (approximately, 2010); (2) Many new applications of 
remote sensing have been demonstrated (e.g., floodplain mapping, ecosystem analysis, 
periodic repeat land cover classification overlarge regions) but users still lack many tools 
and expertise to apply the technology or acquire products generated by others; some data 
are expensive and data availability not easy to determine; (3) Value of multiple source 
data collaboration is proven in some instances, we but lack mechanisms to effectively 
integrate diverse data for many other applications; and (4) Gaps exist in key data sources.  
 
2. What will be the benefits of an integrated observation system for this opportunity? 
 
(1) Success in GLOS will have immediate benefit in all nine societal benefit areas 
(SBA’s); (2) Example of group input for one SBA--agriculture: (a) we now can 
incorporate drought indexes into weekly agriculture evaluations; use water stressor 
sensors combined with drought index to issue drought warnings; second example--create 
global assessment of forest condition: we can now use remote sensing and in-situ 
observations to track changes in forest health, monitor clear cutting, regrowth, and illegal 
logging. 
 
3. What should be the scope of an integrated observation system (GLOS)? 
  
GLOS must: (1) Include participation from all stakeholder communities; (2) Serve all 
societal benefit areas; (3) Focus on value-added products and services; (4) Include all 
observation resources--satellite, airborne and in situ; Government and commercial; and 
(5) Be an end-to-end system, including observations, modeling, decision support tools, 
and communication/delivery to end users. 
 
4. What are the major scientific and technological challenges? 
 
 (1) Lack of an inventory of available data; (2) High data cost, difficulty in data 
accessibility by end user; (3) Need an infrastructure to produce products; (4) Existing and 
future systems need to be interoperable; (5) Need appropriate standards; (5) Scope and 
breadth of ground data needed to analyze remotely sensed data are not completely 
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defined; (6) Outreach is required at all levels; (7) Lack of adequate calibration/validation 
observational data.  But the group emphasized that these challenges are not as significant 
as the policy and instructional issues. 
 
Participants provided extensive written suggestions on (a) the scope of GLOS and (b) the 
contribution of the GLOS NTO to the 9 IEOS SBA’s.  This information will contribute 
significantly to drafting the next version of the GLOS Integration Framework. 
 
Written input was also received for Table 3.1 on Products, Services, Observing Systems, 
and Models that should be included in GLOS. 
 
Charts were drafted by the group for 2 societal benefit areas--Ecological Forecasting and 
Supporting Sustainable Agriculture (example of global commodity forecasting)--in which 
participants provided specific examples of relevant Earth observations (data, parameters, 
products), models, predictions/forecasts, and decision support tools. 
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Improved Observations for Disaster 
Warnings 
  
  
Moderators: Gene Whitney, OSTP and Margaret Davidson, NOAA 
Rapporteurs:  Ralph Cantral and Jenny Thompson, NOAA and Andrew J. 
Bruzewicz, USACE 
 
The objective was to develop an integrated EOS to improve disaster warning with its 
constituent components.  Several participants suggested changing the objective to address 
a broader emergency management audience. The suggestions focused on “disaster 
warning, response and mitigation.” Another suggestion was to better define “integration” 
by saying that the EOS should be developed by “migrating from a series of disparate 
observation capabilities to a holistic architecture.” 
 
Some specific concerns included: 

• The term “warning” in the name of this Near Term Opportunity could be changed 
to “reduction,” yielding “Improved Observations for Disaster Reduction” or 
“Improved Observations to Reduce the Impacts of Disasters.” 

• The term “model” implies some sort of level of sophistication – rather, there is a 
series of decision-making pathways for various types of data and various types of 
users/responders.  

• Decision making by managers at the federal, state, or local level is not always 
event driven, as mitigation and land use planning are on-going activities that 
hopefully both precede and follow events. 

• There is a great need to share “information” across all levels of government, as 
state and locals may not have ability to adequately synthesize data for decision 
making.  

• Education and communication are essential elements, as management decisions 
and personal decisions may be based on either formal or informal observation. 
Many paths need to be illustrated in the framework. 

• Socio-economic information could be included in the observation, modeling and 
decision support portions of the framework. 

• Performance evaluation could be built into the process from the beginning, and 
state and local managers could be part of the evaluation process.  

• Need to alter the framework to show that decision support is not separated from 
and must be interoperable with observation systems and earth system models. 

• The participation and input of social scientists are crucial to the success of this 
effort. 

 
What makes observations for improved disaster warnings a near term opportunity?  
What makes disaster or hazards observations a near term opportunity?  

•  Technology is now ripe   
•  Lots of data are currently available  
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•  Indian Ocean Tsunami has created a “window” of opportunity 
•  Disasters are saleable even in the face of differences  

 
What will be the benefits of an integrated observation system for disaster warnings? 
(in addition to the reduction of the loss of life and property)  

•  Fewer false alarms and evacuations  
•  Mitigation of cascading disasters  
•  Ability to pass needed data over common communication channels  

 
What should be the scope of an integrated observation system to improve disaster 
warnings?  

•  Open access with certification by governmental bodies 
•  Need to compartmentalize responsibilities without creating orphan requirements 
•  Interagency support 
•  Integration is not centralization.  Aspects include spatial and temporal, 

disciplinary, land, water, and air 
•  Disaster data collection and observation exists in a larger context including 

planning, analysis, and product delivery 
 
 
What are the major scientific and technological challenges (and barriers)?  

•  Building connections (i.e., interoperability) between systems  
•  Effective and verified predictive models  
•  Understanding of the underlying physical processes  
•  More robust instruments with high resolution or density 
•  Design and updating of GIS products  
•  Lack of inclusion of social scientists 
•  Awareness of uncertainty issues, accuracy, and precision of the data.  

 
N Year Integration Framework 

• Inventory existing sensors, data sets, models and systems to assess performance 
capabilities to ease integration and interoperability (2 year) 

• Build critical framework databases using existing technology (especially high 
resolution topography and shallow bathymetry) (2 year) 

• Next generation thermal sensors (6-10 years) including evaluation of existing 
systems (2 years) 

• Capture current benefits through a multi-hazard approach (2 year) 
• Refurbish critical data archives (e.g., stream gage network) to ensure that existing 

data set quality is consistent (2 and 6 years) 
• Develop a prototype integrated system. Inventory, assess and address known 

deficiencies in system components (sensors, data, models, DSS tools), identify 
deficiencies, improve critical components, develop model and DSS metadata. (2-6 
years) 

• Data archive and retrieval systems (2, 6, and 10 years) 
• Deformation measurement and other benefits from SAR.  Existing instruments (2 

year) and new capabilities e.g., L band (6 and 10 year) 
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• Improve resolution with new instruments (6 and 10 year) 
• Sea bed seismology (6-10 years) 
• Soil moisture forecasting (no specified term) 
• Evaluate use of UVs and UAVs (no specified term) 
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                    Integrated Data Management 
 
Moderators:  Eliot Christian, USGS and John Lever, Navy 
Rapporteurs:  Kathy Fontaine, NASA and Steve Young, EPA 
 
The focus of this session was on gathering input about data management principles and 
practices, which will then be factored into a U.S. approach.  The moderators presented 
some of the major guidance, constraints, and requirements currently in play (major 
documents, policies, and laws), and highlighted the major findings to date.  These 
included the recognition that there are numerous observing and data management systems 
created for different purposes, and that current systems that could be tapped to seed the 
process; that service-oriented architectures are key; open-source solutions can be 
valuable, especially in the near term; interoperability can be achieved on a limited scale, 
and maybe on a broader scale, through the judicious application of standards; community 
involvement (through development of standards, protocols, or processes, for example) 
plays a large part in success; and that agreed-to, common protocols, supported by 
multiple implementations, may fit varying needs. 
 
The group heard a presentation on a variation of Michael Porter’s value chain, adapted to 
data management, as an example of an approach.  In discussion, the linearity of the value 
chain was cited as a weakness in the USGEO and GEOSS context, as there is no obvious 
feedback loop in such an approach.  Others suggested that this high level representation 
needed to be decomposed further into more detailed levels (such as the data cycle and the 
information products cycle) in order to be useful.  All of these comments will be taken 
into consideration when determining how to go forward with that construct (including 
whether to go forward with that construct).  There was general agreement that the 
findings presented above were valuable, and could be applied as this process moves 
forward. 
 
The bulk of the session was devoted to gathering comment on the overall approach, the 
role of non-federal entities, lessons learned, and anything not specific to those three 
categories.  What follows are major points from those discussions.     
 

• Several participants pointed out the need to not only incorporate socio-economic 
data into the mix, but also to begin to address the unique privacy and 
confidentiality issues raised when using such data.  

• The importance of wide and open community participation in the process was 
highlighted repeatedly, from representatives of university entities as well as state 
and federal governments.   

• The role of metadata in achieving interoperability was also frequently stated.  
Accurate, complete metadata can capture information needed to work with a data 
set, but we should keep in mind that not all of the information about a data set 
appears in or belongs in a metadata file.  Some information appears in 
publications, for instance. 
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• Quality has to be a key part of data management, and should be addressed in all 
appropriate places. 

• Many attendees were already partnering with the federal government on issues 
related to standards, new technologies, new search paradigms, and new services. 
They stressed that it is critical for the federal government to clearly articulate 
what it will do and not do, allowing the private and non-profit sectors to identify 
their own long-term strategies. 

• Participants recognized that systems will evolve as technology evolves, but that 
the appropriate flexibility of policies, participants, and architecture can create the 
atmosphere where data formats and data systems can flourish. 

• Participants from non-federal entities stressed the need for “plug and play” 
approaches, citing a dearth of resources to adapt their systems each time a new 
solution was released. 

• They also expressed a need for controlled change, or stability of systems.  One 
way to achieve this was to create timed releases, regardless of the functionality 
that was deliverable at that increment.   

• The community at large needs to consider new approaches to public outreach and 
to educating its future employees in the finer points of information technology as 
a major tool in all aspects of earth observations.   

• Participants also stressed the importance of information security provisions 
(related but not limited to privacy/confidentiality/proprietary data) that take into 
account factors such as access authorizations and reliability.  

• There was a clear sense that non-federal entities play many critical roles in 
USGEO data system efforts.  These entities: 

o may collect data that is inappropriate for the federal government to collect, 
and be able to refine those data sets into useful, ancillary products. 

o will develop the software and hardware that we will all use to process and 
manipulate data, for example, they can provide testbed and prototype 
facilities or capabilities that are, and will continue to be, crucial to the 
community-based standards processes. 

o will provide a place for research and discussion to flourish, especially 
among and between participants of widely varying or contradictory views. 

• In particular, state and local governments provide an extremely valuable network 
of resources for developing the cost/benefit cases of interest to legislators and 
taxpayers.    

• Among the lessons shared during the session were to: 
o Include historical datasets in the validation process so that the nature of 

variations is clearly understood. 
o Identify the interfaces required in a system and design the architecture to 

them (manage software, milestones, and other critical issues); interfaces 
are a key element of interoperability. 

o Make sure one understands what the users really want instead of assuming 
or extrapolating. 

o Ensure that those who need access to data have it by accounting for, or 
otherwise including, non-traditional data in any data management system 
[web-cam images, for example].   
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• USGEO needs a process to tease out and then establish priorities in the user 

community so that resources can be allocated wisely.   
• There are new models of permissive licensing in the intellectual property arena 

that could benefit USGEO efforts.  Those should be examined. 
• Several participants stressed the importance of ensuring that U.S. efforts were 

harmonized with international standards.   
 
While recognizing that the focus of this public engagement workshop was on the U.S. 
plans, the participants repeatedly cautioned that what we do within the U.S. could not and 
will not be viewed in a vacuum, so sufficient thought must be given to the scalability of 
any approaches taken under the auspices of USGEO. 
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Sea Level Observation System Near Term 
Opportunity (NTO)  

 
Moderaters: Mike Szabados, NOAA and Eric Lindstrom, NASA 
Rapporteurs: Lori Fenstermacher and Robert Bassett, NOAA       

 
 

The group was introduced to the NTO integration framework document which flows 
from Earth Observation Systems, Models, Predictions/Forecasts, and Decision Support 
Tools to Societal Benefit Areas.  The moderators provided an example, using this 
framework, to develop an integrated Sea Level Observation System to “Develop the 
Capacity to Make Ecological Forecasts” (a Societal Benefit Area). 
 
The discussion was opened up for the group to identify specific examples of how Sea 
Level rise impacts the Societal Benefit Areas identified in the USGEO Strategic Plan.  
There was good interaction amongst all the participants that resulted in the following 
examples for each of the nine Societal Benefit Areas and beyond (10th Benefit): 
 
1.  Improve Weather Forecasting 
Thermal content effects (observed through thermal expansion) on ocean storm 
forecasting/steering, climate, i.e., El Nino 
 
2.  Reduce Loss of Life and Property from Disasters 
Sea Level rise “a disaster on varying time scales” 
Loss (life and property) from storm surge, erosion, inundation, tsunami 
Critical Infrastructure (ports, transportation, water, etc.) risk analysis/damage 
  
3.  Protect and Monitor Our Ocean Resource 
Habitat (i.e., wetlands, fisheries, coral reefs, etc.) protection  
Fishery migrations due to thermal pattern/front change 
 
4.  Understand, Assess, Predict, Mitigate and Adapt to Climate Variability and Change 
Coastal land use planning 
Global population displacement/migration (Strategic Foreign Policy Issue) 
 
5.  Sustainable Agriculture and Land Degradation 
Saltwater intrusion of coastal aquifers 
Plant sensitivity to increasing salinity 
Loss of food production capability (i.e. aquaculture, coastal crops)  
 
6.  Environmental Factors on Human Health 
Increases vulnerability to disease outbreaks (i.e., refugee displacement, contamination, 
insect vectors) 
Degradation of critical infrastructure (i.e., sewage, water, power, drainage) 
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7.  Capacity to Make Ecological Forecasts 
Effects on migratory patterns (i.e., habitat impact)  
 
8.  Protect and Monitor Water Resources 
Critical linkage between sea level and water impoundment to gain a comprehensive view 
of water resources 
Saltwater intrusion into groundwater 
 
9.  Monitor and Manage Energy Resources 
Impacts industry infrastructure (i.e., cooling systems, boilers, etc.) 
Effects on offshore energy infrastructure (i.e., oil platforms, etc.) 
 
10.  Additional Benefits 
Surface Sea Level gradients define the ocean surface currents in circulation models for: 
Search and Rescue and Harmful Algal Bloom trajectories 
 
The examples identified above, highlighted a general view that Sea Level rise impacted 
all nine Societal Benefit Areas to some degree.  The discussion then focused on 
identifying specific projects that could be addresses by an integrated Sea Level 
Observation System.  One participant noted that a project and/or pilot could be 
accomplished in phases to “build a little, test a little and learn a lot”. The group identified 
two, specific near-term projects and responded to four specific questions for each project.    
 
The first project addressed the “horizontal" integration of observing systems to decision 
aids in assessing coastal inundation in the Gulf of Mexico (GOM) region. The 
participants provided their insight into the components that would be required to 
complete such a project and answered the following questions. 
 
Components/systems required: 
Models that assimilate diverse data streams 
Relative Sea Level Change 
Wind and Tides 
Subsidence/Accretion 
Leveling Benchmarks 
Long term observations 
Bathymetry 
Topographic and Inundation Maps for Modeling 
Standardization of vertical reference frames (geometric, gravity) (e.g., Bathymetry MSL 
datum versus Topographic datums) 
Separation of short and long term scales for planning purposes 
 

1. What makes it near-term? 
Data/Infrastructure is available 
Immediate socio-economic impacts in pilot area within the next three to five years 
Pilot area represents multiple scientific questions 
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Inundation statistics significantly change in the short term (tails of statistical distribution 
– probability of distant events). An example: 1% probability of severe storm flooding 
 
2.  What will be the benefits/decision support tools? 
All nine Societal Benefits 
Can serve as an end to end model of integration 
 
3.  What should be the scope? 
GOM as a Pilot Project, due to high risk region 
Integration of federal, state and local agencies, academia, NGO’s and industry 
Create an end to end integration capability 
 
4.  What are the major scientific and technological challenges? 
Requirements should include operational products 
Education, Outreach and Communication 
Organization’s expanding partnerships 
Allocation and increase in funding 
Sustainability of products and outcomes 
Models that assimilate diverse data streams 
 
The moderators engaged the group in a short discussion on the multidisciplinary aspects 
of determining Global Sea Level rise.  Based on these discussions, a second project was 
identified that addressed the "vertical" integration of scientific disciplines to form a more 
comprehensive understanding of Global Sea Level rise.  The participants provided their 
insight into the components that would be required to complete such a project and 
answered the following questions. 
 
Components/systems: 
Ice thickness and transportation 
Glaciers 
Freshwater Impoundment measurements 
Geodetic measurements 
Basin shapes 
Shape of the earth 
Geodesy 
Stream flow 
 
1.  What makes it near-term? 
Urgency of risks 
Concern over acceleration of sea levels 
Data does exist 
 
2.  What will be the benefits/decision support tools? 
Improved communications 
Lessons and protocols for application to other projects 
Multi-disciplinary approach 
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Better predictions and forecasts to decision support tools 
 
3.  What should be the scope? 
Global 
Multi-disciplinary 
 
4.  What are the major scientific and technological challenges? 
Data integration doesn’t exist 
Communication mechanisms do not exist 
 
It was noted, that a more focused forum should be conducted at venues attended by the 
identified end users (i.e., coastal zone managers, scientists, etc.) to obtain specific input 
on benefits, decision aids, etc.  Concerns were also expressed as to how this public input 
would be used to:  (1) modify the framework document/policy; (2) request support and/or 
3) allocate/prioritize current activities.   
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National Integrated Drought Information 
System (NIDIS) 

 
Moderators: 
Rapporteurs: 
 
 
NIDIS as a Near-Term Opportunity 
 
In the U.S. alone drought is estimated to result in annual losses to all sectors of the 
economy of between $6-8 billion.  Programs such as the U.S. and North America 
Drought Monitor programs, which began within the past six to seven years, have 
enhanced drought monitoring on a national and international scale by integrating a wide 
array of observing systems with local and regional expert input and through leveraging 
climate service partnerships.  They have proven the usefulness of integrated drought 
monitoring programs while also helping to identify remaining gaps that can be addressed 
in the near-term through a nationally coordinated program.   
 
A National Integrated Drought Information System will draw upon the full array of 
national, statewide and local resources to provide drought monitoring resources from the 
national to the local levels and will serve as the nation’s early warning system for 21st 
century droughts.  The goals and objectives of this system include a focus on impact 
mitigation, early warning, an interactive delivery system, and education on drought 
impacts.  Another key goal of NIDIS is the ability to provide support for drought triggers 
that can be used by decision-makers at the state and local levels in determining when 
relief should be provided and what level of relief is required – to deliver the right relief 
resources at the right time.  The fulfillment of these goals and objectives will lead to 
more efficient management of crops, rangelands, forests, ecosystems, water supply, and 
industrial and commercial activities. 
 
The Scope of NIDIS 
 
In developing NIDIS it will be necessary to integrate a wide array of observing and 
modeling systems, many with complementary and sometimes overlapping capabilities, so 
that essential drought information can be made available to end users through relevant 
decision support tools.  There is also the recognition that observing systems related to 
measuring the physical state of drought should not be the sole focus.  Quantifying and 
communicating information on drought impacts to socioeconomic sectors of the nation 
will be an equally important aspect of NIDIS. 
 
It will be essential that national and state agencies work closely together in creating a 
backbone of information from which linkages can be created in the form of tools that 
users can exploit to obtain the drought information needed to mitigate the effects of 
drought.  This vision is one in which the information is delivered through a single web-
based portal that heavily leverages Geographic Information Systems (GIS) products and 



USGEO Public Engagement Workshop Agenda and Breakout Summaries 

 - 16 - 

methods.  Current national drought monitoring programs provide only broad-based 
information that often does not meet the needs of decision-makers below the national 
level.  NIDIS will provide information on finer spatial scales to fill this major gap in 
information.   
 
Successful implementation of NIDIS requires careful selection and design of essential 
decision support tools.  This will require the engagement of agency personnel below the 
national level for identifying the array of decision support tools currently being used or 
developed in diverse regions of the country.  It also will be critically important to engage 
potential users early in the planning process so that priorities can be identified and tools 
developed to meet ongoing or future needs. 
 
User education will also be an important element, particularly in the near term.  A vast 
array of drought information is currently available.  Creating an educational component 
that will connect users to readily available decision support information will enable 
decision-makers to plan more wisely even before NIDIS is fully developed and 
implemented. 

 
Technical Challenges 
 
The greatest scientific and technical challenges that must be addressed in making this 
system a successful reality involve observational and model deficiencies.  Observational 
deficiencies are due primarily to inadequate spatial and temporal measurement of both 
precipitation and soil moisture.  Soil moisture measurements are made in a few local or 
state mesonet systems, but widespread soil moisture monitoring networks are absent in 
most areas of the country.  Knowledge of soil moisture conditions is an essential aspect in 
assessing drought severity as well as forecasting related factors such as runoff, 
streamflow and reservoir levels. 
 
By comparison, there are thousands of in-situ precipitation observing stations in the U.S.  
But even with the relatively large number of stations, the temporal and spatial density of 
precipitation measurements is woefully inadequate, particularly in areas such as the 
western U.S. that have sharp climate gradients.  The quantity of available observational 
data does not adequately support the preparation of drought outlooks because insufficient 
temporal and spatial completeness of the observations does not support optimum 
initialization of forecast models.  This problem also compromises assessments of current 
conditions at the level of detail necessary for understanding drought-related factors such 
as snowpack levels, runoff and other available water resources. 
 
Model deficiencies are due in large part to inadequate scientific understanding of the 
climatological indicators that are essential to accurate seasonal forecasts, particularly 
with regard to warm season precipitation.  Scientific advancements into factors, such as 
those affecting the timing and strength of the Southwest Monsoon, are critical to 
providing accurate drought forecasts.  Dedicating resources to scientific research and 
model development must be a top priority if decision-makers are to be provided with 
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credible information that can be used in longer-term planning and preparation for future 
changes in drought expanse and severity. 

 
Implementation Strategy for the 2-, 6-, and 10-year Timeframes 
 
Given the overall objectives and technical challenges, the following major areas of focus 
were developed for the near- and longer-term implementation strategies. 
 

The 2-year strategy contains five areas of focus. 
 

• Develop Education Tools – Develop an outreach capability that will focus on 
providing basic education so that users know how to capitalize on information 
that is currently available to support decision-making. 

• Obtain User Requirements/Feedback – Sharpen up the requirements for the 
system.  Determine user requirements so that the NIDIS system can be designed 
to meet those needs. 

• Operationalize and institutionalize the North America Drought Monitor – Make 
the NADM a fully operational product with timeliness and depictions that support 
the needs of users dealing with trans-boundary water resource issues. 

• Integration of Existing Products – There are many observing systems and 
products that often have complementary or overlapping functions.  Consolidate 
and integrate systems and products. 

• Expansion of Prediction Tools Nationwide – Forecast models for parameters such 
as streamflow and reservoir levels are more widely available in the western U.S. 
The extension of these nationwide will provide decision-makers with additional 
sources of critical planning information. 

 
Addressing the major technical challenges of observational and model deficiencies is 

the primary focus of the 6- to 10-year strategy. 
 

• Key observational deficiencies 
o Soil Moisture – This is one of the most fundamental needs in drought 

monitoring, and it is the parameter most lacking in observations across the 
country.  A concerted effort needs to be made in establishing a national 
soil moisture observing network with sufficient spatial resolution to 
support drought monitoring from the national to local levels. 

o Precipitation – Precipitation observing capability is woefully inadequate 
on spatial and temporal scales, most notably in the western U.S.  These 
inadequacies compromise both real-time monitoring and forecast 
capabilities.  In-situ and remote observing systems must be improved. 

 
• Key model deficiencies 

o Warm season precipitation forecasts – There is currently little capability to 
forecast warm-season precipitation.  The state of the science on warm-
season precipitation has not advanced to the point where warm-season 
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precipitation can be accurately forecasted on a consistent basis. 
Improvements in science must be made a primary focus. 
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Support Sustainable Agriculture and 
Forestry and Combat Land Degradation 

 
Moderators:  Charles Walthall and Brad Doorn, USDA 
Rapporteurs:  Susan Conard, USDA and Terrence Slonecker, USEPA 
 
The workshop was opened with a short presentation that summarized the Technical 
Reference Document and USGEO 10 Year Implementation Plan.  The purpose of the 
workshop was outlined:  to engage public comment on the 10 year plan to develop the 
Global Earth Observation System of Systems (GEOSS), and specifically on the Societal 
Benefit area of Support Sustainable Agriculture and Forestry and Combat Land 
Degradation (Ag-Land).   
 
1. Have the basis of the user requirements been properly identified?  
 
The focus of the user requirements discussion was the delivery of practical information 
(versus data) to the user level.  Participants supported the need to monitor, and the value 
of, a global monitoring system for the agricultural theme.  Most of the public engagement 
discussion centered on the level of information that is currently needed and what could be 
delivered by such a system.  Matching scale of observations with user-required scale of 
observations was listed as a concern.  For example, several users expressed the desire to 
have a system deliver operational information to the farmer, in near real time; “in the cab 
of the tractor”.  A related concern was if GEOSS could deliver information that will 
facilitate real estate transactions and fit into a conventional business model.  There are 
clearly different levels of users with different information needs that span the full range 
of temporal and spatial scales. 
 
A second major theme of this discussion was the need to focus more on information and 
less on observation.  There has been a historical concentration on the systems themselves 
without an end-user perspective of what information could be delivered as a final product 
from observations. 
 
Further, the discussion recognized that there is a need for a business model to 
“operationalize” earth observations into user operations.  Continuity of observations is 
critical for this as the commitment to invest in the use of earth observations will not occur 
unless a continual data stream is available.  Thus, users could participate in system 
development such that there is appropriate emphasis on information delivery.  Use of an 
“anchor tenant” concept to drive development of a suitable business model was 
discussed.   
 
2. Are the set of existing inventories and plans for Earth observations identified in 
the Strategic Plan and discipline Technical Reference reports complete and 
accurate?  
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Much like the user requirements discussion, the assessment of current data inventories 
and earth observations spanned a wide range of user interests and levels of temporal, 
spatial, and spectral detail.  Many in the discussion expressed the notion that the Strategic 
Plan needs to more emphasize the advantages of existing ground-based monitoring 
programs and networks such as FIA, NRI, LTER, and NEON.  These programs and their 
data inventories are suggested as a valuable and major contribution to the GEOSS effort.  
It was suggested that a more complete inventory of existing systems is needed. 
 
The most important aspect of existing monitoring expressed by the workshop was the 
concern for data continuity of several existing systems, such as Landsat, AVHRR and 
TRMM.  Five or ten year gaps in coverage could have critical consequences. 
 
3. Do the gaps and challenges in each section appropriately reflect needed capacity 
to formulate an Integrated Earth Observation System? 
 
Adding to many technical requirements, such as a civil radar system, and monitoring of 
subsurface ecosystems, one of the largest challenges identified was the need to address 
development of some type of business model that would emphasize continual information 
delivery to users and therefore assure continuous monitoring over time.  This model need 
not be a strict cost/benefit analysis, but rather a business case that takes into account user 
requirements, forecasting models, mitigation of potential agricultural problems before 
they occur, handling of proprietary observations, and the value that those might have over 
time.  Emphasis on cost/benefit analysis to justify systems was debated by the group.  For 
agricultural and forest monitoring purposes, the true value of the data is often only 
realized when an “abnormal” situation arises such as when production is negatively or 
positively affected to a significant degree.  
 
A second major gap and challenge for GEOSS will be data management, distribution and 
archive.  Considerable emphasis was placed on use of the internet.  Without effective data 
management, and distribution, the value of GEOSS will be diminished. 
 
There needs to be a balanced emphasis on in-situ measurements.  Species inventories, 
and soil mapping are two notable examples of such measurements.   
  
Capacity building challenges include the need to educate business leaders, and state and 
local politicians and managers as to the forms and value of earth observations.  Chamber 
of Commerce organizations are starting this with agricultural communities.  Outreach to 
increase dialog with potential users of GEOSS is needed.  The NASA-USDA geospatial 
specialist program is a good example.   
 
4. What observations, models, data products, decision support and tools are needed 
to address the gaps in the Integrated Earth Observation System, and who are the 
key participants?  
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One of the main areas requiring attention for GEOSS to be successful identified by 
several participants is the need to have an efficient and effective data management 
infrastructure, including a comprehensive archive of existing and legacy systems and 
data.   
  
A second area of attention under this theme is the need to recognize and effectively 
identify research components of GEOSS as well as monitoring requirements.  Many new 
information products are likely to be developed from the GEOSS and do not yet exist.   
  
A third area of importance is the need for more and better model development, including 
ecological forecasting.  Models that can incorporate existing and planned observations 
targeted for specific applications and user communities are needed.  One example was a 
research project (PALMS) that provides microclimate forecasts to farmers that need to 
know if conditions will conducive to the development of blights that can have devastating 
effects on a current year’s production and the long-term productivity of a field. The 
integration of in-situ, airborne and satellite scale observations will require significant 
research and development to be effective.  The need to integrate models incorporating 
economic, social, and environmental forecasting is also becoming more important.  
  
A challenge to meeting user product requirements is how to identify user requirements 
and translate them into experimental systems to test and develop technologies for 
operational capabilities.  Conversely, another challenge is the process of identifying 
useful measurements from research systems and translating research systems into 
operational systems.   
 
Land cover information needs are extensive and vary by user requirements.  Alternative 
classification schemes beyond land cover type, such as forest structure and composition 
for example, are increasingly more important.  
 
Below the ground observations (root zone, soil characteristics including moisture and 
carbon for example), need to be considered.  Data of these types can only be acquired via 
on-site visits and are thus expensive and often logistically difficult to conduct, and to 
continue over time.   
  
There was also discussion on direct broadcast technology and its potential role for 
GEOSS.  AVHRR and MODIS systems are currently used around the world.   
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Understand, Assess, Predict, Mitigate, and 
Adapt to Climate Variability and Change 
 
Moderators:  Bob Cahalan, NASA and Howard Diamond, NOAA 
Rapporteurs:  Ahsha Tribble, NOAA and Loret Ruppe, USAID 
 
There was overall praise for the effort put forth to develop the Climate Variability and 
Change Technical Document and Climate Appendix in the IEOS Strategic Plan.  There 
were also several recommendations and suggestions made as we move toward the 
implementation phase.   
 
The following text summarizes the most repeatedly discussed topics among the 
participants regarding the Societal Benefit Area Questions.  Some comments were not 
mutually exclusive to one question and will not be repeated in detail in more than one 
section.  Also, due to lengthy discussions in the first three questions, our group did not 
address the last question.  Recommendations from the Moderators and Rapporteurs are 
listed throughout the document. 
 
1. Have the basis of the user requirements been properly identified?  
 
Several comments were made during the discussion of this question, and they fit into the 
following themes:  (1) Continuity for observations and maintenance and management of 
data; (2) Time and spatial scales of observations; (3) Uniqueness of climate data; and (4) 
Multiple uses for existing systems. 
 
(1) No one in the room disputed the fact the continuity for the entire observation system 
is a serious issue, especially for climate.  Long-term records are imperative for climate 
research and applications and an interruption in work can destroy a climate record.  
Further, the maintenance and management of these data is equally important but often 
difficult to solidify.  
 
Recommendation 1.1:  The continuity of climate observations and related data 
management systems must be secured and/or be placed at the forefront of planning and 
implementation discussions. 
 
(2)It was stated that of the five words identified in the title of this section, two were not 
covered adequately – mitigate and adapt, which include human responses.  Discussing 
adaptation, in particular, depends on the ability to forecast climate change on a localized 
scale.  The local user, who requires decision support systems that provide information on 
the climate change that will be observed in their area – on a time and spatial scale on 
which he/she lives or operates – is left our of the plan.  It is important to note that more 
parameters is not necessarily the answer; it may be that we need to use more appropriate 
time and space scales for specific parameters to serve the needs of the public.  
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Recommendation 1.2: The needs of the “local” user need to be addressed more directly 
during the next steps, which would include approaches to identify relevant spatial and 
temporal coverage.  
 
(3) The Climate Reference Document does not explain the uniqueness of climate data and 
how it ties into the benefits.  Long-term stability, calibration, and consistency are features 
of climate data that are not resident in other types of data, which is important to highlight.  
Incontrovertible sets of benchmark measurements of climate data are also paramount.  
This distinction should also help to elevate the users of climate data to the same level of 
those in other areas (e.g., weather). 
 
Recommendation 1.3:  Highlight the uniqueness of climate data and give climate data the 
same level of importance as operational data. 
 
(4) It is possible that a small, relatively inexpensive tweak to a sensor, small incremental 
funding, or stronger partnerships would allow the sensor/system to have uses beyond 
what is was designed for, rather than building an entire new system.  This would make an 
observing capability useful to multiple users at a much lower cost. 
 
Recommendation 1.4:  Explore multiple uses of existing sensors. 
 
2. Are the set of existing inventories and plans for Earth observations identified in 
the Strategic Plan and discipline Technical Reference reports complete and 
accurate?  
 
Including comments about the identification of specific temporal and spatial resolution of 
the data, comments in this section included:  (1) the distinction between the “inventory” 
and the “plan”; (2) the completion of the climate inventory; and (3) the need for an end-
to-end process. 
 
(1)  It is problematic to link inventories and plans without the existence of a solid 
inventory and a detailed plan of how implementation will occur.  There are often many 
big ideas put forward, and nothing becomes of them. 
 
Recommendation 2.1:  A clear distinction needs to be made between the “inventory” and 
the “plan”. 
 
(2)  There is only a partial inventory that describes the temporal interval or duration of 
existing inventories.  This is one example of the missing components of the inventory.  
Further, the items listed are all of the major global observing systems (e.g., GCOS, 
GOOS, GTOS).  There are smaller systems out there with unknown quality that might 
prove useful as well.  Last, more integration of measurements and network related to 
climate change should be explored. 
 
Recommendation 2.2:  Complete the climate inventory and integrate measurements and 
networks related to climate change (e.g., streamflow, snow depth, etc.). 
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(3) It is difficult to get from the climate observing system to a decision and social benefit 
in the current plan.  This would help the public understand the need for and uses of 
climate data. 
 
Recommendation 2.3:    Provide an end-to-end process that explains the chain of events 
linking the collection of data, the processing of data, the decision making, and the 
societal benefit. 
 
3. Do the gaps and challenges in each section appropriately reflect needed capacity 
to formulate an Integrated Earth Observation System? 
 
This question generated the most comments.  In addition to funding requirements and 
lack of content regarding mitigation and adaptation (addressed in the User Requirements 
section), the following themes emerged in this section: (1) Emphasis on climate change 
impacts; (2) Integration of socio-economic data and societal benefit; (3) Gaps in CCSP 
Plan, and (4) the treatment of uncertainty. 
 
(1)  Several advancements have been made it climate prediction and we seem to be in a 
better place to assess climate change than we are to address climate change impacts. 
 
Recommendation 3.1:  An emphasis is needed to use the climate observation systems to 
predict/assess climate change impacts. 
 
(2) The need for the integration of socio-economic data and systems into our plans was 
discussed throughout the entire session.  Socio-economic systems, which are observation 
systems in that they observe human behavior, are missing from the Plan.  However, it 
was noted that climate scenarios extend a century or more whereas socio economic data 
extend a couple of decades at best.  It was also suggested that we do a better job of 
providing a clear picture of the societal benefits of climate data. 
 
Recommendation 3.2:  Identify socio-economic observations in the next steps.  Consider 
best practices (e.g., GDIN and ICSU) and use federal resources that collect these data 
already available (e.g., DOC/Census and EPA, USDA, and DOT).  Also include more 
specific examples of the societal benefits of climate data (e.g., building a dam). 
 
(3)  It appears that much of the technical Reference Document is aligned with the CCSP 
Strategic Plan.  The NRC identified some gaps in the CCSP Plan that appear to be carried 
over.  For example, the Plan is potentially weak on mitigation and adaptation strategies.  
How we will ensure that these gaps are addressed? 
 
Recommendation 3.3: Take steps to ensure that the gaps identified by the NRC in the 
CCSP Strategic Plan are addressed here through the use of the forthcoming CCTP 
Strategic Plan and other relevant resources.    
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(4) A great deal of time was spent discussing ways to treat uncertainty in measurements 
and modeling.  Are we trying to reduce the uncertainty about uncertainty, to understand 
uncertainty, or to reduce uncertainty?  Are we focusing on uncertainty because we don’t 
know or uncertainty due to natural variations?   
 
Recommendation 3.4:  Clarify the treatment of uncertainty. 
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Build the Capacity to Conduct Ecological 
Forecasts  

 
Moderators: Woody Turner, NASA and Jack Hill, USGS 
Rapporteurs: Liz Blood, NSF and Bruce Jones, EPA 

 
The session was opened with a presentation summarizing the concept of ecological 
forecasting.  This included a definition and goal, a brief review of the history of weather 
forecasting as a potential model for ecosystems work, a set of forecasting examples, and 
the set of broad questions and areas that the group was asked to address.  Many of the 
comments reflected what participants thought was necessary to conduct ecological 
forecasts rather than specific issues in the technical or strategic plans.   
 
1. What are the User Requirements for an Ecological Forecasting System? 
 
The discussion on user requirements was focused around three broad areas.  First, several 
comments were made about the interoperability between the ecological forecasting theme 
and the other societal themes being pursued by the IEOS program.  Participants wanted to 
see strong data and model linkages across the themes with the idea that nearly all of the 
issues being explored within individual themes required data and models from other 
themes, and that in some cases findings and forecasts in one area would benefit forecasts 
in others.  For example, forecasts for drought and severe weather are important drivers 
and model inputs for ecological forecasts.  Similarly, results of ecological forecasts are 
important drivers and inputs for fire forecasts, flood forecasts, etc. 
 
A second broad area of comments focused on the need for developing near-term (2-4 
years) forecasting systems for invasive species spread, pathogen and disease outbreak and 
spread, land cover change, and vulnerability of biological diversity hotspots.  Participants 
felt it was important to develop, pilot test, and demonstrate what forecasting can 
contribute to these critical national issues. 
  
The third general user requirement focused around providing access and capabilities to a 
wide range of users, from local/community scale on up to regional planners.  Some of the 
capabilities included doing cost-benefit analysis and ecological valuation (of important 
services), assisting with adaptive management (e.g., forecasts inform and result in mid-
term changes in adaptive management plans), use and interpretation of a set of indicators 
that relate to forecasting changes, and providing uncertainty estimates with results.    
 
Finally, participants felt that one of the unique areas of focus for the ecological 
forecasting theme should be on forecasts related to natural ecosystems and their 
biological components that contribute to important ecological benefits and services. 
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2. Are the set of existing inventories and plans for Earth observations identified in 
the Strategic Plan and discipline Technical Reference reports complete and 
accurate?  
 
Several existing monitoring and assessment systems were identified as potentially 
contributing to a broader ecological forecasting effort.  These programs included: (1) 
EPA Regional Vulnerability Assessment Program (ReVA), the Southeast Ecological 
Framework, EPA’s Environmental Monitoring and Assessment Program (EMAP), the 
USGS National Water Quality Assessment (NAWQA) program, the program dealing 
with Salmon-landscape interactions in the Pacific Northwest, NOAA’s Chesapeake Bay 
forecasting system for jellyfish, the USGS/NASA Invasive Species Forecasting System, 
the Heinz Center report of the State of the Nation’s Ecosystems, sustainability indicators 
that have been developed in Oregon, ecological classifications developed by Federal 
agencies such as the Forest Service (Bailey’s Ecoregions, ECOMAP), some of the 
downscaling of climate models by NOAA and other investigators, and the LifeMapper 
application.  Although none of these programs provide a comprehensive approach for 
ecological forecasting, in total they deal with or address most of the issues needed to 
initiate an ecological forecasting capability. 
 
3. Do the gaps and challenges in each section appropriately reflect needed capacity 
to formulate an Integrated Earth Observation System? 
 
Participants identified a number of challenges and gaps related to our current ability to 
conduct ecological forecasts.  Many of these issues were related to gaps in the current 
state of the science including but not limited to: (1) data and model integration and 
compatibility across multiple scales, (2) application of historical data to understand 
potential future pathways and to develop models, (3) development of ecological 
indicators and models that provide early warning of potential harmful future change 
(most ecological indicators and models deal with estimates of current conditions and 
don’t capture changes in important processes), as well as indicators that can be used for 
adaptive management, (4) inclusions of important socio-economic drivers and indicators 
in ecological forecasts, as well as better descriptions and valuations of ecological 
services, (5) robust statistical and modeling approaches for cross-scale analysis and 
interpretation, (6) linkages and integration among the many scientific disciplines needed 
to conduct ecological forecasts, and (7) linkages between ecological conditions and 
forecasts, and human health and quality of life.   
 
Participants also identified the need to resolve other important issues such as data 
compatibility and accessibility, agency commitments to maintaining important core data 
sets (e.g., Landsat data). 
 
Finally, participants felt that ecological forecasting needed to be more clearly defined.   
What it would address and what would the outcomes of such a system be? 
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4. What observations, models, data products, decision support and tools are needed 
to address the gaps in the Integrated Earth Observation System, and who are the 
key participants?  
 
Recommendations for future earth observation capabilities included: (1) acquisition of 
socio-economic and stressor data at fine enough resolution to evaluate scenarios and to 
conduct forecasts at multiple scales, (2) potential linkage to non-sensitive homeland 
security data, (3) addition of in-situ collection of biological and ecological data 
(enhanced Long-term Ecological Research or LTER sites and implementation of the 
National Ecological Observatory Network or NEON, (4) deployment and/or further 
enhancements of  synoptic remote sensing sensors that permit measurement of vegetation 
types, successional stages, and vertical structure of plant communities and ecosystems, 
(5) implementation of standard ecological indicators and models for specific forecasting 
needs, (6) links of forecasting results to decision support systems with key “tailored” 
products for stakeholders and partners, and (7) near-term deployment of ecological 
forecasting capabilities related to invasive species, disease and pathogens, biological 
diversity hotspots, and land cover/land use change. 

 

In addition to interagency partnerships among the federal agencies, participants felt that 
it was important to have partnerships with cities and communities that are evaluating 
quality of life indicators and who have needs for ecological forecasts, with regulatory 
agencies (permitting and evaluation of regulatory policies), the general public (e.g., 
through citizen science and schools), Non-Governmental Organizations and other 
organizations that have ecological forecasting needs (e.g., Partners in Flight, Ducks 
Unlimited, etc.), the Weather Service, and the GLOBE program to use ecological 
forecasting information for evaluations by school children. 
 
Some of the needs for capacity building identified included: (1) implementation of pilot 
studies related to important issues to demonstrate the benefits of an ecological forecasting 
system, (2) incentives for agencies to complete and maintain important biophysical 
datasets, (3) implementation of a broader-based citizen science and volunteer network 
(like BBS and the Christmas Bird Count) to collect in-situ data, especially biological 
data, (4) link to other stressor networks that affect ecological conditions (EPA’s air 
quality and other stressor networks).  Other capacity building needs have been identified 
in the previous two sections.  
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     Monitoring and Managing Energy 
Resources 
 
Moderators: Camille Mittelholtz, DOT and Jerry Elwood, DOE 
Rapporteurs: Sylvia Edgerton, DOE and Karrigan Börk, DOT 
 
 
1. Have the basis of the user requirements been properly identified? 

 
Participants noted that the energy information will have a diversity of users, resulting in a 
diversity of needs.  Identifying the entire universe of needs may not be possible at this 
point; the participants instead focused on requirements that the data must meet, with the 
recommendation that user groups should provide continual feedback on data needs.  
Several participants noted the need for timely access to critical information and suggested 
that a centralized office/staff might facilitate access.  In order to promote timely access, 
one participant recommended an improved organizational structure for the data, based on 
common indices for data at different spatial and temporal scales, for different activities, 
and for different types of information.  Other contributors suggested an additional index 
of future energy options, and one suggested that data could be useful in assessing energy 
security.  Finally, participants suggested a look to user decisions and have those drive the 
data requirements. 
 
Some participants did suggest specific data needs.  One participant noted that nearly all 
countries have either a National Energy Policy or a set of energy-related Millennium 
Goals, and recommended that these two types of guidance documents might be useful in 
generating a set of data needs.  Other contributors suggested that the plan should include 
information on observations related to new and innovative energy sources, such as 
geothermal, solar-thermal, and wind farm energy, and others suggested additional energy 
resource assessments.  Other attendees noted the need to monitor ancillary effects of 
changes in energy production (e.g., land use changes to produce feedstock required for 
biodiesel production, off loading ports for Liquefied Natural Gas).  Several folks noted 
data needs for a better understanding of risks to the energy supply from extreme events 
 
2. Are the set of existing inventories and plans for Earth observations identified in 
the Strategic Plan and accompanying discipline Technical Reports complete and 
accurate? 
 
Participants did not comment extensively on this question; but one party suggested that 
the plan missed information for some emerging energy sources (e.g., gas hydrates, 
geothermal).  Several participants noted that we may not have a good understanding of 
who the users are in the energy sector, and one commenter suggested that university 
consortia may provide useful input regarding inventories and plans.   
 
3. Do the gaps and challenges in each section appropriately reflect needed capacity 
to formulate an Integrated Earth Observation System? 



USGEO Public Engagement Workshop Agenda and Breakout Summaries 

 - 30 - 

 
In order to better identify gaps, there is a need to engage a wide range of representatives 
of the private energy sector.  Management schemes and decision support tools in this 
sector need to be inventoried to learn how data are being and potentially can be used.  
There is also a need in this sector for a better business forecast model that utilizes 
observational data. Users need support to develop better capability to understand and 
access existing data and to raise the skill set of users. 
 
Schools of business and management, not just schools of arts and sciences, could be 
educated about the data availability and potential use in order to communicate the 
relevancy of earth observations to energy issues.  The media can be used to reach the 
public and younger people. The plan could also stress interactions with professional 
societies.   
 
The potential use of observational data for verification of treaty compliance on issues 
such as emission trading programs needs to be identified and discussed.  This may 
include development of a plan for a government/private partnership to achieve a common 
understanding and acceptance of accuracy and utility of observational systems.  The 
energy section in the IEOS Plan should review how the European Union is using 
observational data in the energy sector.  Partnerships with international organizations 
such as the World Business Council, the World Trade Association, and the International 
Development Banks can share information on optimal use of earth observational data.  
Federal investments, through an optimal investment portfolio strategy, can encourage 
other partners, such as state and local governments.   
 
There is a potential gap in the analysis of the value of observational information to the 
energy sector.  Societal performance metrics allow evaluation of how well an observation 
system supports the societal application for which it is intended.  For example, does it 
improve efficiency? Can the goals and objectives be reached effectively and in a timely 
manner? 
 
4. What observations, models, data products, decision support and tools are needed to 
address gaps in the Integrated Earth Observation System, and who are the key 
participants?  
 
There is a need for an inventory and plans for monitoring the development of fossil and 
alternative energy resources, strategies, and technologies for safe and secure energy 
supplies.  
 
Scenarios that demonstrate the future use of Earth observation data by the energy sector 
need to be developed.  Joint projects, through such mechanisms as cooperative research 
could engage the private sector to produce scenarios of future sector conditions and 
effects.  Industry needs tools for their own business models, e.g., in a drought, how would 
an industry use observations to design alternatives to existing business models.  Links 
between observations, model, data products and decision systems could be integrated and 
not stove-piped to fill gaps.  Long term scenarios of climate effects on the energy sector 



USGEO Public Engagement Workshop Agenda and Breakout Summaries 

 - 31 - 

could include those from the Climate Change Technology Program.  The effects of policy 
tools could be included in the scenarios.   
 
Partnerships could be developed with state and local governments to develop 
observational strategies with application of interest to them.  Partnerships with industries 
can demonstrate the usefulness of observational data in developing strategies for 
emissions portfolio management, e.g. air quality and carbon sequestration.  
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The Effect of Environment on Health and 
Well-Being  

 
Moderators: Mary Gant, NIEHS 
Rapporteurs: 
 
The session on the Effect of Environment on Health and Well-Being began with 
introductions and a Powerpoint review of the main points in the Technical document. The 
discussion was inclusive and respectful of all viewpoints and comments. The agenda 
questions were answered during the course of the discussion, and the summary reflects 
the discussion, not the order in which the questions were written. 
 
The list of available data resources outlined in the Technical Document was considered 
fairly comprehensive for the public health issues described in the text of the document 
(Q1). Several participants felt that public health and well-being were too narrowly 
defined and that most of the data sources and data sets listed in the Technical Document 
describe external factors acting on humans. Additional applications of IEOS to describe 
humans acting on their environment and the need to develop a framework in which to 
organize the different focus areas of human health and well-being were discussed at 
length. Specifically,  
 

• Broaden the scope of human health to include use of IEOS data to assess 
movement of populations as well as disease prevention and intervention. The 
health and well-being societal benefit area could include consideration of urban to 
rural migration for the improvement of the urban environment, preservation of the 
rural environment, planning for city growth and creation of healthy cities. Data 
for these activities could include: 

o human stressors (humidity, temperature) and pollutants in the 
environment, how people move through the environment and are exposed 
to the pollutant/stressor, ability to recover from the exposure in addition to 
disease outcomes 

o movement through time of population groups (e.g., babyboomers- retire, 
move, change lifestyle, use different modes of transport, etc.) 

o human activity maps of locations with high levels of human activity not 
tracked by traditional population assessment methods, e.g., airports and 
work places 

o maps of food transportation and distribution, e.g., wide distribution of 
contaminated food across geographical regions  

o new systems to monitor cities may need to be developed 
 
• Develop a conceptual framework through which specific public health issues, 

problems, and tasks can be identified and coordinated. Discussion focused on: 
o type of framework: broad vs. problem-based, single vs. multiple 

frameworks 
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o shape/design of the framework, e.g., a continuum with feed forward and 
feedback loops that indicate the interaction between the 
issue/task/problem, the data, identification and solution of research gaps 
and needs, milestones for success and outcomes, including: build a 
framework around what the data informs to establish baselines and trends 
against which changes and research can be tracked; and define broad 
categories that can be used iteratively to define and solve 
problems/tasks/issues 

o Prioritize issues within the framework. This will vary by agency and 
stakeholder group and will impact identification of near term opportunities 
for success. Continued open meetings are recommended to ensure 
stakeholder and interagency participation in the prioritization process 

o Following development of a framework, integration of established and 
related systems could be considered next, and the next generation system 
could build upon and enhance this initial integrated system.  This would 
permit operation in the big picture, but delivery of near-term benefits 

 
• Support identification and development of data linkages, including: 

o problem-solving identification of Earth observation data needs, i.e., 
identify the problem, the information needed to solve the problem and 
what an IEOS can contribute to the information needed 

o develop flexible and dynamic satellite platforms that respond to defined, 
integrated goals, e.g., temperature and humidity are used to fight forest 
fires as well as monitor life cycle of infectious disease vectors  

o studies to determine the quantitative relationship between remote and 
ground based data 

o strengthening or creating linkages between remote sensing data and 
existing public health databases, e.g., National Children’s Study, CDC 
databases. This will require: data mining to discover linkages; develop the 
capability to integrate, validate, and assimilate different types of data 
across observation platforms with the flexibility to be used in multiple 
problem solving formats and models; and more thorough listing of data 
linked to public health issues, e.g., food distribution, economic, social, 
medical data 

o Infrastructure to integrate, validate and assimilate different types of data; 
this is typically poorly supported and coordinated activity that will require 
special attention. One discussant suggested developing a health data 
environmental data infrastructure that automatically and routinely looks 
for trends and linkages between environmental, human health and 
socioeconomic data.  Alternatively, non-hypothesis driven research on 
large data bases frequently identifies random but statistically significant 
relationships that are invalid. These relationships occur at random if the 
data set is large enough. 

 
• Vector-borne infectious diseases were identified as a clear near-term opportunity 

for IEOS application. While an IEOS provides climatic information, the increase 
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in disease can be associated with drug-resistance (e.g., malaria), again 
underscoring the importance of integrating biological data with observational 
data. 

 
• Health and well-being requirements could drive the development of monitoring 

devices and capabilities, e.g., satellites to monitor emissions that are important to 
human health and amenable to remote sensing. Capacity-building and training 
could be incorporated into the development of GEOSS as appropriate to the 
problems/issues/tasks in the priority list. 

o design satellite systems relevant to human health and well-being 
 

• Transfer of research to knowledge and knowledge to action should be more 
explicit in the documents. Outreach, capacity building, and communication are 
vital to the success of the IEOS-health effort.  An emphasis on communication is 
essential.  The discussants called for a mechanism to bring people into the 
process, especially more scientists and stakeholders.  They also recognized the 
need to address the challenges of interdisciplinary communication between data 
producers/organizers/users as well as communication of information to the public.  

  
• It was considered essential that the ethical/privacy issues associated with data 

collection be carefully considered during the development of GEOSS and use of 
GEO data. 

 
 
Specific stakeholder comments and written notes submitted to Rapporteurs, included: 

• Modification of the phrase “for transportation” to “for transportation and other 
uses” in the research section of the Technical Reference Document so it has wider 
applicability. 

• Need to better identify toxic exposures and their relationship to health; need better 
observations of exposures 

• Recommendations for use of remote sensing and population development and 
growth 

o current satellite systems are designed to observe natural systems and not 
urban, population settings/measurements 

o no unique spectral signatures for development in Landsat style data 
o development infrastructure can be observed with high spatial resolution (1 

meter) in the daytime 
o nighttime lights can be observed with moderate resolution (30 – 50 

meters) as an unambiguous indicator of urban development and can be 
updated annually for rates of change 

o global collection and analysis is not currently feasible 
• Societal benefit area, as defined, does not include the impact of environmental 

health (ecology) on health and well-being 
• Law enforcement and public safety uses for GEO (follow up question/information 

from the Plenary Session):  
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o improved geolocational capability to locate people in a car accident, flood 
etc. to improve first responder response time, allocation of appropriate 
resources 

o spectrum, bandwidth, interoperability, and infrastructure are all major 
concerns for public safety, and for trying to implement geolocation, and 
probably other functions of interest for IEOS. 

o Intelligent Vehicle Systems (IVS), dispatch, crime mapping, and other 
public safety functions are looking beyond their jurisdictions to develop 
regional approaches to public safety 

o orthoimagery and oblique aerial imaging is of interest for public safety 
o build information systems to get information to the multiple users 

simultaneously, including first responders quickly 
• The NASA document, “Confidentiality Issues and Policies Related to the 

Utilization and Dissemination of Geospatial Data for Public Health Application” 
is available and addresses the working group’s concerns for ethical/privacy issues. 
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Protecting and Monitoring Our Oceans 
 

 
Moderators: Alexandra Isern, NSF and Tom Malone, Ocean.US/ NOAA 
Rapporteurs: Cynthia Decker, Navy and Jean Ellis, NASA 
 
This summary reflects the collective and general discussion held during the session and 
does not represent the opinions of the moderators or rapporteurs or their respective 
agencies.  All participants were given the opportunity to review this summary.  Five 
responded and their comments were incorporated as appropriate. 

 
1. Have the basis of the user requirements been properly identified?  
 
Key Points: 
• Evaluate economic benefits (e.g., cost-benefits), identify users (analyst, decision 

maker, and recreation) and clarify user needs for data and information (products). 
• Improve linkages to industry and clarify industry roles in ocean observing. 
 
Expanding the user base for the IEOS is crucial for sustained support of the system.  
Outreach to users groups will need to be an ongoing and continuous process that will be 
most effective at local and regional scales.  A high priority must be given to engaging 
user groups from both private and public sectors early in IEOS development so the 
system evolves to meet their data and information needs (access to and provision of data 
and information at rates and in forms specified by the users). 
 
It was also recognized that data and information served by the IEOS will have 
applications that are not anticipated and that unexpected requirements for new 
applications will emerge.  The former requires that data and information be served in a 
way that promotes the development of applications.  The latter requires that the system be 
designed to adapt to new demands as they develop over time. 
 
There will be many levels of users:  research scientists and analysts in academia, 
government agencies, and value-added industries who will work with original, raw or 
slightly processed data; managers and decision-makers who will need data products and 
information from processed data; and the informal public recreational user who wants 
highly-processed information such as beach or surf conditions or optimal locations for 
sport fishing.  Educators and trainers may fit into either the second category, using 
somewhat processed data or may use the very highly-processed information for the non-
technical user.  Product development and information distribution from the system will 
need to accommodate this array of users. 
 
Data and information must be easy to find through a single (internet) access point 
(portal).  However, for the more casual user, it may be less confusing if there are multiple 
web access points from local data sites. 
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As with the research and resource management communities, industry will have specific 
user requirements.  Industry may use the system at all of the levels identified earlier – 
analyst, decision-maker, recreational.  The private sector may aggregate data or build the 
tools to aggregate the data in order to provide products to other users, thus serving many 
roles. 
2. Are the set of existing inventories and plans for Earth observations identified in 
the Strategic Plan and discipline Technical Reference reports complete and 
accurate?  
 
The development of the Integrated Ocean Observing System (IOOS) is an ongoing effort 
that predates the IEOS process and is expected to make-up the ocean component of the 
latter and be closely aligned with it.  There was agreement that, through the ongoing 
process and implementation plans for the IOOS, most existing capabilities and 
commonalities among these capabilities have been identified.  It was noted, however, that 
as the ocean and earth observing systems are developed and come online operationally 
that older existing systems will have to be reviewed for their usefulness, improved or 
realigned.  In the process of transition from research to operations, certain systems will 
outlive their value and require changes and integration into new systems.  It might be 
possible to fall into the trap of measuring things a certain way simply because they have 
“always” been measured in that manner.  It is important to note, however, that research 
systems may have different requirements than operational systems and shouldn’t 
necessarily be eliminated if still of use to that community.  Finally, the system needs to 
have success metrics for the transition from research to operations.   
 
3. Do the gaps and challenges in each section appropriately reflect needed capacity 
to formulate an Integrated Earth Observation System? 
 
Key Points: 
• Prioritize the development  of Data Management And Communications (especially 

user-friendly access) 
• Incorporate modeling at all levels 
• Improve linkages between data streams and decision support tools 
 
The IOOS Data Management and Communications (DMAC) Subsystem (and, by 
extension, the data system developed for IEOS) is not the responsibility of any one 
federal agency. Will the lack of single agency ownership of DMAC cause it to slip 
through the cracks?  It was reiterated that there needs to be better interagency 
coordination of future DMAC efforts, not only in terms of coordinating data streams from 
different system but also with respect to interagency budget programming and execution.  
Such coordination could be the function of an interagency program office, external to 
individual agencies.  Such a group would help ensure that data are accessible, that the 
quality of the data is controlled (although the actual quality assurance/quality control 
procedures will be the purview of the original data producers), and that the users 
understand how to get the information they need out of the system. 
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Oceanographers must figure out methods to integrate their data within their community 
as well as with the terrestrial and atmospheric data.  Horizontal integration across 
scientific disciplines is also important to demonstrate as well as vertical integration for an 
end-to-end system.  A stronger relationship must be developed between remote sensing 
and in-situ data, i.e., improving calibration/ evaluation of satellite data.  Synoptic 
measurements in time and space of physical, chemical and biological parameters should 
be a priority.  The development of techniques for using IOOS observations to forecast 
biological problems, such as beach contamination, also should be a priority. 
 
Model development and use needs to be integrated into the plan more rigorously.  The 
oceans will never have a sufficiently high density of in-situ sensors to enable proper 
characterization of ocean processes and therefore this information must extrapolated 
using models and well-tested algorithms.  One approach common in meteorology is the 
use of Observing System Simulation Experiments (OSSEs) to optimize observing arrays. 
It was suggested that oceanographers could nest multiple OSSEs, representing the 
dominant processes operating within a given area to help ensure that regional observing 
assets are optimally located to characterize environmental variability.  
 
Economic evaluations of the value of IOOS data and information are necessary, even 
though they are difficult to complete. If these values are established on a regional basis, 
the results of such studies can be used to set priorities for IOOS development.  
 
4. What observations, models, data products, decision support and tools are needed 
to address the gaps in the Integrated Earth Observation System, and who are the 
key participants?  
 
Key Points on Future Systems, Partnerships, Capacity Building:  
• Develop and perpetuate national ocean observing data standards 
• Create a system of systems integration 
• Integrate business models  
• Incorporate success metrics 
 
Broad announcements can be used to specify architectural aspects of the system and these 
aspects are adhered through established standards and protocols. In order to implement 
this, a recommendation was made that DMAC use enterprise architecture similar to OMB 
circular A11, exhibit 300 for IT (mechanism for priority), capital planning, and 
investment control.  This will ensure that new components of the ocean observing system 
can be integrated with the overall GEOSS and IOOS  system, ultimately resulting in a 
fully interoperable system of systems.  Effective data management and communications 
will be essential to facilitate this interoperability.   
 
In terms of full system integration, there was some discussion that the community could 
identify two or three high-leverage areas in the near-term to focus on. We can run 
“reference scenarios” to determine the gaps in data/information.  Also, these scenarios 
can be run at a regional level as test beds before going to the national scale.  If near-term 
goals are identified, near-term successes are also achievable. 
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Education, capacity building, and outreach must be a priority for the system. Much of the 
discussion was focused on the use of informal education and public forums, museums in 
particular, to attract attention to the oceans.  Outreach will also be needed to educate the 
public on the applications of the observing system and the benefits that it provides to 
them in their daily lives.   
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Reducing Loss of Life and Property from 
Disasters 
 
Moderators: Rosalind Helz, USGS and John Gaynor, NOAA 
Raporteurs: Eva Zanzerkia, NSF and Craig Dobson, NASA 
 
1. Have the basis of the user requirements been properly identified?  
 
The main issues were raised during discussion of user requirements and they included: 
geographic extent of hazards, the specific user communities considered, and how the 
requirements are being collected, reviewed, collated and made public.  To what extent are 
international hazards to be treated in the U.S. plan?  It is unclear as to the connection 
between the U.S. and international plans.  This impacts the scope of the expected user 
communities to be considered.  The identified user communities include the general 
public, field operators (first responders), decision-makers at all levels, and scientists – 
each with distinctive requirements.  To what extent have each of these groups been 
engaged in requirements definition?  There needs to be greater dialog with and 
involvement of these various user communities.  In addition, greater transparency is 
needed in the requirements definition process and the details made available to the public 
as a sufficient level of granularity. 
 
2. Are the set of existing inventories and plans for Earth observations identified in 
the Strategic Plan and discipline Technical Reference reports complete and 
accurate?  
 
There is no comprehensive inventory of existing in-situ networks across the private sector 
and all levels of the public sector. Lack of interagency coordination is only part of the 
problem.   The FGDC clearinghouse has a registry for data sets. In addition, the data from 
these networks needs to be made accessible to all users.  While the issue of standards is 
being generally treated separately within the data management section, it is important to 
make sure that IEOS adopts and uses existing standards and protocols of the all hazards 
community to the extent possible.  Because of the international character of hazards it is 
important to consider semantics and terminology related to the identification and 
communication of hazards.  
 
3. Do the gaps and challenges in each section appropriately reflect needed capacity 
to formulate an Integrated Earth Observation System? 
 
There are serious gaps in parts of the observational networks.  These include in-situ 
observations and in particular the ocean component of the global seismic network and 
also the global geodetic network.  Seismic sensors could be co-located with the DART 
buoys.  The geodetic network is essential for provision of high quality GPS information 
to geolocate both data and first responders.  The current network is insufficient and 
suffers from fragmentation and lack of organization at the appropriate international level.  
In addition, there are large gaps in the observational requirements listed for SAR data 
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including those for all-weather day/night imaging, severe coastal winds, flood monitoring 
and wind/wave conditions.  Space weather could also be included in the cross-walk table.  
The broad range of user requirements needed by an all-hazard system necessitate 
observations with both high spatial resolution and frequent coverage; and this poses a 
special challenge for an observing system. 
 
 
4. What observations, models, data products, decision support and tools are needed 
to address the gaps in the Integrated Earth Observation System, and who are the 
key participants?  
 
Much can be done with existing technology, but there are problems with technology 
transfer and capacity building to fully realize the potential.  There is an important role for 
commercially provided observations before, during and after disasters.  Non-satellite 
observations such as those from in-situ networks, aircraft, UAVs, airships, historical, 
social and economic data are essential and need to be integrated into the system.  
Timeliness of information is essential for disaster response.  Gap analysis needs to 
include how the elements of an observing system can dynamically reconfigure itself to 
task, acquire, deliver, process and communicate data fast enough to advise the decision 
makers and public with low latency at the appropriate scales of time and space. 
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Protect and Monitor Water Resources 
 
Moderators: Glenn Patterson, USGS and John Lyon, EPA 
Rapporteurs: Barry Puskas, USGS and Douglas James, NSF    
      
1. Have the basis of the user requirements been properly identified?  
 
Hydrologic cycle elements were examined and utilized for discussion. The mention of 
additional requirements for information pertains to ice, primarily glacier extent. 
 
User requirements – We need data to track success in improving water conservation, and 
we need to integrate information of the parameters being tracked over watersheds and 
over aquifers and over systems where both are combined. 
 
2. Are the set of existing inventories and plans for Earth observations identified in 
the Strategic Plan and discipline Technical Reference reports complete and 
accurate?  
 
More attention needs addressed to issues pertaining to snow monitoring. Snow packs may 
lead to major floods generated by rain on snow, we have limited reliable monitoring that 
can be used for disseminating reliable warnings in real time, and there is a need to better 
define necessary parameters.  
 
The Forest Service and EPA are beginning to work on integrated watershed assessments. 
 
Existing inventories – More attention needs to be given to monitoring ice (polar and 
mountain), snow packs, groundwater in urban areas, paved areas tied to hydrologic 
impacts, information that can be gained through uses of isotopic and chemical tracers, 
and interactions among observations of several types (SW-GW, rivers and estuaries). 
The Ameriflux Network has collected a great deal of data that could be widely used by 
many others.  
 
3. Do the gaps and challenges in each section appropriately reflect needed capacity 
to formulate an Integrated Earth Observation System? 
 
The important goal is resource protection. Monitoring programs should be designed to 
encourage conversions of gathered information into actions that will contribute to making 
decisions in water resources management that are in the public interest. One example for 
giving more focus to monitoring would be increased use of the detections of contaminant 
events to motivate people to take action to protect public health or safety. Earlier 
warnings after detected contaminating spills in say, rivers and streams, could bring earlier 
and thus more effective actions by managers and the public. Such a program could also 
well reduce efforts to deal with the problem in the future.  Effective early warning 
monitoring to protect human health, aquatic species, and fresh water resources will also 
require the development of more accurate and reliable models. 
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The needed systems for monitoring and modeling should provide integrated forecasting 
of both water quantity and water quality. The two forecasts have generally not been well 
integrated. 
 
Emphasis needs to be placed on the protection of groundwater sources used for drinking. 
A reasonable way to protect fresh groundwater is by prevention, catching contaminants 
before they get into the groundwater. The needed monitoring systems must catch threats 
beyond the obvious examples and do so early and reduce costly cleanup efforts. 
 
Increased monitoring to protect water sources from pollutants, such as nitrogen and 
bacteria and virius’, could be done in municipal watersheds.  Special systems for 
monitoring and data management are needed for high populated, critical areas.  
 
The needed systems should get critical information to people and decision-makers 
rapidly.  For example, numbers for an air quality index for various cities are now made 
available in the USA Today via the Air Quality Index and AirNow programs. We should 
be able to disseminate water and air information through the media and the internet as 
quickly as sports and weather data now become available. Some regions of the country 
have nightly newscasts on water quality data at recreational sites or other water 
information.  The effectiveness of such methods in impacting human actions could also 
be monitored. 
 
One important issue related to monitoring by satellite is that we are ahead of many 
countries in the integration of data from space, planes, and ground, in-situ sensors. Some 
questions posed on this issue were the following: 
 

Should the U.S. focus on improving domestic systems or should the first goal be 
one of further developing satellites to bring data to a more uniform level around the 
world?  

 
Can we obtain data through monitoring and comparing the benefits and costs of 
these two approaches? 

 
Snow data are sparse throughout the Eastern U.S. and extremely sparse in Alaska. As a 
result, modeling for forecasting is still problematic, and more funding is needed to 
address the problem. The monitoring could be improved by placing sensors on planes 
(such as passive gamma sensors) as these can extract moisture data that cannot be 
observed by satellites. This information could be a major benefit to river forecast centers 
and the end user. In the Western U.S., users need to know how much water will be 
available in the spring due to runoff. 
 
Water availability depends on many factors. Serving the needs of end users requires a 
watershed and an aquifer focused and integrated approach. We need to move away from 
scattered measurements and work towards linked systems based on various factors for 
specified priority areas.  
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More effort needs to be placed on synthesis and integration.  In many systems surface- 
and ground-water management are not integrated.  Assessment of management activities 
in watersheds associated with impacts on estuaries and coastal waters are lacking. Water 
management to meet the needs of people is not integrated with supplying the water 
required by ecosystems.  Monitoring is needed to define how ecosystem functions are 
impacted with increased human water use. 
 
An integrated national water quality monitoring network needs to define the connections 
between what comes out of rivers and streams, and what happens within coastal waters 
and oceans. We need to think broadly in developing a federal strategic plan for 
monitoring that would effectively support integrating quality and quantity management 
with each other and with other federal programs. 
 
The water community needs to focus on what can be done to improve synthesis across 
physical and institutional boundaries.  
 
Establish monitoring programs that would track how much water is actually being saved 
so that programs could be refined to affect greater savings. This is an important higher 
level goal to track how well water management practices are serving the needs of people 
and ecosystems. 
 
Society is placing considerable effort on preventing river and stream pollution from urban 
storm runoff, but urban groundwater quality may well be a bigger problem. We have very 
little information on the quality of shallow groundwater under cities.  Potentially polluted 
waters eventually reach urban streams and coastal waters.  Even though these waters are 
seldom withdrawn for immediate use, their pollution has major long term impacts. 
 
It is important to monitor the spatial distributions of impervious areas because of their 
impacts on urban hydrology (storm runoff, contribution of chemical effluents, and 
groundwater recharge).  Monitoring programs for land-use/cover data and for hydrology 
needs to be more closely linked. 
 
Isotopes provide a valuable tool for gaining greater understanding of hydrologic systems 
through tracking how water moves through complex surface-/ground-water systems. 
Such information would be used by scientists to develop better understanding and hence 
better products to provide the public later.  
 
Sustainability indicators are needed to look for and evaluate innovative ways to monitor 
human behavior and its influence.  Knowledge from activities such as these can be 
incorporated into capacity building programs to develop effective educational programs.  
 
Data on water use by agriculture can be enhanced. State agencies and others are working 
on programs for gathering better information. We particularly need protocols for 
gathering information so as to achieve consistency throughout the Nation. One particular 
need is for monitoring that can determine how agricultural water use affects streams, 
rivers, lakes, ponds and wetlands.  
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Precipitation frequency estimates are widely use by the construction industry, by 
transportation people, and by insurance companies setting premiums. In addition to being 
important to users, these sources can also supply important data.  For example, highway 
departments have information on storm runoff for drainage design. 
 
Water data may be collected unofficially by local planning boards, providers of 
municipal services, industry, etc.  Also, university researchers collect large amounts of 
data that are summarized one-time in publications and then filed away where they are 
separated from national monitoring networks.  These contributions can be employed and 
to enable effective use of information from scattered sources. “Unofficial” data from 
various sources need to be explained with metadata that describes the gathering method 
and instrumentation and assesses reliability. We need established metadata standards. 
Data entered into the “system” should be accompanied with information on reliability and 
uncertainty, error bands, etc.  A major challenge is that different users want the metadata 
to provide explanations on different issues. 
 
STORET does accept data from many sources, and the “Blue Book process” for geodetic 
data has similar provisions. USGS also accepts data from other sources. Such systems 
can provide important information on lessons learned. 
 
While considerable data are being collected on suspended sediment loads, there is limited 
data about bedloads. Reservoir filling can depend more on bedload than suspended load 
in some cases. We should also look at the benefits from collecting other data describing 
geomorphologic processes that erode uplands, reshape streams and rivers, and spread fine 
soil over floodplains. More attention should also be given to chemical transport by 
sediment. 
 
Monitoring programs have been established to watch for chemical spills in some 
European countries. They have automated laboratories at locations near streams. 
However, these are very expensive.  Research is underway to look for less expensive 
methods. ORSANCO has an early-warning system for the Ohio River in a system for 
piping water into laboratories along the river for analysis. We should be giving thought to 
how best to address this need nationally. 
 
One approach would be to develop general sensors that can detect a wide variety of 
health threats by using clams, fish, etc. We need to look for ways to get new technology 
applied more quickly in the field and considered for more widespread use in monitoring. 
 
One major issue in social science research on water use is forecasting water demand. The 
target is how to focus information acquired by monitoring on what people really want to 
know when making decisions on water use. 
 
Modeling to focus on water management problems is made difficult by the fact that 
different data types are assembled in different coordinates in time and space with 
different protocols and degrees of reliability. We can only monitor at some finite number 
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of locations and times; we need to address the general issue of how to estimate what is 
happening at times and places that are not covered directly.  This is the general problem 
of ungaged basins.  
 
Monitoring chemical loads transported by river sediments, particularly when dealing with 
reactive chemicals that may change form during transport or during times when stored in 
beds between hydrographs. Additional monitoring program is needed to cover chemical 
processes in alluvium and the impact on stream water quality.  Microbial activity may be 
extremely important to the ecology and a water quality indicator. 
 
Water quality associated with discharge of pharmaceuticals and related products in 
treated water are important to track. New substances are being manufactured and are now 
appearing in streams. Water quality regulations are based on a few hundred chemicals 
when there are potentially millions, and the impacts of many of these on public health or 
ecosystems are not known. 
 
The toxicity of contaminants depends on mixtures and not just individual chemicals.  
The monitoring systems need to be able to track what mixtures of chemicals are present 
to have a true picture of water quality for drinking and other uses.  
 
Further develop monitoring of Best Management Practices (BMPs) and quantify how 
well BMPs perform to protect water quality. This might be done by developing before 
and after time series, or the study of paired locations. Impacts of BMPs on biota are 
particularly important but much neglected. These sorts of monitoring need to initiate 
feedbacks that can be used to establish more effective practices. SEEPS is looking at 
BMPs performance on many watersheds. The current need is for establishing parameters 
so that findings at one location can be applied elsewhere. These issues relate to the 
general topic of protection of water quality in source areas. We need data that show what 
communities have done and what has been the effectiveness of their programs.  
 
We should be applying risk management to water quality protection where the general 
issue is one of simulating the downstream impacts of upstream practices. We need 
effective models for making these sorts of predictions, and this requires monitoring that 
covers the important parameters. Concepts from risk management need to be applied in 
developing an effective program for adaptive management. 
 
Some land management decisions are based on protecting groundwater quality (well 
heads). However, we do not really have reliable data on which actions actually perform 
under conditions in protecting well water quality.  
 
It is valuable to use computer technology and visualization methods in supporting 
community needs. We are now entering a new era where people can call a Web page, 
access information, enter it into a form, and compute their situation with respect to flood 
risk, water quality in their watershed, etc. We should also look for ways to use the 
national monitoring networks for improved operations and coordination of operations 
among reservoirs and other facilities.  
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Many other countries do not have the database available as the U.S., but more 
approximate approaches should be considered for development to provide valuable 
information for other areas in the world.  
 
4. What observations, models, data products, decision support and tools are needed 
to address the gaps in the Integrated Earth Observation System, and who are the 
key participants?  
 
Accidental events can be a major problem, and one issue is that security can restrain 
information delivery.  
 
5. Other: End User Education, Outreach, and Response  

 
Communication to define issues and information dissemination that leads to better user 
understandings are extremely important. In order to assess the quality of the 
communication, we should evaluate ways to monitor the degree to which levels of public 
understanding are enhanced by disseminated information.  
 
One method to improve communication would be to establish interoperable observing 
systems so that users with different expertise or interests can synthesize information to 
build understanding of cross-cutting issues. Then, success could be monitored by looking 
at the impacts of gathered and disseminated information on decisions made by water-
resource managers and by individuals using the water available to them. We need to find 
ways to collect data on how people are actually using provided information. We need to 
compile feedback from users that evaluate how well information fits their needs, and 
provide for suggestions on how to better fit their needs.  
 
The systematic review and analysis of data management experiences (from the 
viewpoints of both providers and users) could make a substantial contribution to 
achieving greater benefits from observation programs related to water. 
 
Education, training, and capacity building are important if future water users are to make 
the best use of the information that they are provided.  
 
We need to work on curricula that emphasize the importance of water and develop 
mechanisms for evaluating the effectiveness of learning from those curricula. Data on 
educational programs and on evaluating the effectiveness of those programs can make an 
important contribution. 
 
We need to develop more effective methods for communicating information on urban 
droughts. The data on water levels in wells need to be converted to dissemination 
information that will encourage homeowners to avoid excessive water use. In a large 
metropolitan area, different service areas will have different needs. 
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In order to take advantage of the wealth of water resources data being accumulated, we 
need to educate people on how to react to the information made available to them. 
 
Some communities have particular interest on topics that may not be adequately covered 
by the national networks. Attention should be given to special monitoring to meet local 
needs. We can improve having a uniform national monitoring network in all respects. 
 
We need better organization of our data on drinking water quality. We need to look for 
ways to effectively communicate to the public who detects exactly what, “problems,” or 
information that some “worries” are ill founded. 
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Improving Weather Forecasting Societal 
Benefit Area 

 
Moderators: Steve Goodman, NASA and Neil Wyse, USAF 
Rapporteurs: Bill Lapenta, NASA and Ralph Ferraro, NOAA 
 
The Improving Weather Forecasting break-out session posed four questions to a group of  
attendees concerning user requirements, existing capabilities, gaps and challenges, and 
the future observations, partnerships, and capacity building needed to fill the gaps.  The 
moderators began with a brief overview and background of the weather forecasting 
technical document.  Baseline user requirements were determined from existing federal 
plans, which included the Office of the Federal Coordinator for Meteorology Federal 
Plan for Meteorological Services and Supporting Research- Fiscal Year 2004, and the 
2003 National Research Council report “Fair Weather- Effective Partnerships in Weather 
and Climate Services.”  Gaps and future plans were culled from a wide range of 
interagency documents including the National Weather Service 2004 Science and 
Technology Infusion Plan and the NASA Earth Science Enterprise Strategy, Plans, and 
Roadmaps.   The four principal questions and responses are summarized below. 
 
1. Have the basis of the user requirements been properly identified?  
 

• Missing or deficient requirements for Air Quality, Aviation, and Space 
Weather  

• Inadequate consideration of in-situ measurements with an 
overemphasis/imbalance towards  space observations 

• Need to discuss the integration of in-situ and space observing systems- 
products derived from multiple space measurements as well as space and in-
situ measurements combined 

• Highway and transportation  
 

2. Are the set of existing inventories and plans for Earth observations identified in 
the Strategic Plan and discipline Technical Reference reports complete and 
accurate?  
 

• Need to expand on in-situ observations (land and ocean) and discussion of 
mesoscale phenomena 

• Need specific discussion of the following on-going and planned observations, 
including: National Environmental Real Time Observation Network 
(NERON); The Observing System Research and Predictability Experiment 
(THORPEX); International Joint Polar System (IJPS); Uninhabited Aerial 
Vehicles (UAVs); Integrated Upper-air Observing System (IUOS); Water 
vapor (GPS); Clouds and aerosols; Small scale radars (mobile, cell tower 
phased array, polarimetric); Constant altitude observations; and Roadway 
sensors. 
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3. Do the gaps and challenges in each section appropriately reflect needed capacity 
to formulate an Integrated Earth Observation System? 
 

• Discuss modeling capabilities to complement observations systems 
• Discuss model ensemble approach to improve weather forecasts 
• Consider weekly to seasonal time scales 
• Discuss the use of observations to identify and rectify model deficiencies 

(Observing System Simulation Experiments, OSSEs) 
• Address adaptive sampling 
• Coupled Earth and Space weather models 

 
 
4. What observations, models, data products, decision support and tools are needed 
to address the gaps in the Integrated Earth Observation System, and who are the 
key participants?  
 

• The weather community does not have representation in the super computer 
development community- weather an end user of the technology rather than 
an active participant in development 

• Global 1 km model to accurately depict clouds and convection 
• Bandwidth issues are a barrier to the dissemination of information and 

products to end users 
• The transition from research to operations needs more emphasis, including 

forecast demonstrations and prototyping (also highlighted in Improved 
Disaster Warnings break-out) 

• Data management is critical to success- Reanalysis and reprocessing must be 
planned for, metadata needs to be improved 

• Identify partnership synergies- to be addressed by new American 
Meteorological Society Commission on the Weather and Climate Enterprise 

 
 
 


