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GEO Global Water Sustainability (GEOGLOWS) 

 

Executive Summary  
  
The following proposal outlines the plans and activities of the GEO Global Water Sustainability 
(GEOGLOWS), a GEO water initiative that coordinates water and Earth observation activities 
around the world.  GEOGLOWS was established by the Group on Earth Observations (GEO) 
water community to provide greater coordination among the diverse freshwater activities 
within GEO, with the goal of providing a comprehensive perspective on observations and 
modeling for water sustainability. We use the term 'sustainability' as it encompasses humanity's 
goal of balancing social, economic, and environmental well-being, and as such, water 
sustainability, including water quality is an essential part of these broader sustainability goals. 
GEOGLOWS uses these three dimensions of “Sustainability”: environment, economics, and 
social—to determine the direction of the Initiative and as a requirement for all the GEOGLOWS 
activities.   The initiative consolidates the positive elements of the water activities in the first 
phase of GEO and ensures that strong coordination and commitment is in place for links 
between data, information, knowledge, applications, and policy.  Capacity building and training 
are central values for the GEOGLOWS initiative to ensure that the knowledge, capabilities and 
services developed in advanced countries are made available to nations with the greatest need.  
There are many contributions being made to these goals by various GEO member countries but 
these contributions are unlikely to be included in coordinated top-level planning or synthesis 
and they are equally unlikely to be linked with policy at the global scale unless they are part of a 
larger framework for coordinating water within and beyond GEO.  
 
GEOGLOWS facilitates the use of Earth observation assets to mitigate water shortages, excesses 
and degraded water quality arising from population growth, climate change, and industrial 
development.   GEOGLOWS has the connections to worldwide agencies with mandates for 
water quality, and it is sensitive to the needs of the Sustainable Development Goals (SDG) 
water variables that are being proposed including many water quality variables that can only be 
measured by in-situ measurements. It develops knowledge based on an analysis of Essential 
Water Variables and uses the knowledge to guide applications related to minimizing basin and 
regional risk; to inform policies related to enhancing global water sustainability, and to support 
capacity building through regional programs and alliances.  To achieve this objective, the 
initiative strives to enhance observational programmes, innovate on ways to make more 
effective use of data, adhere to GEO principles of good data management, and implement the 
policy of free and open data exchange.   
 
The initiative is relevant to GEO strategic objectives and follows the model of GEO projects. It 
will achieve its objectives by facilitating collaborations, enabling projects, and encouraging 
conversations that will strengthen these programmes, increasing awareness of related activities 
and leverage existing or planned activities 
 
 
1. Synopsis of Objectives and Benefits   
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The GEOGLOWS initiative provides a framework for effectively mobilizing Earth observation 
assets to contribute to mitigating water shortages and excesses on various scales and across 
different climates and landscapes around the world. GEOGLOWS seeks to use Earth 
observations and associated tools and assets to decrease regional tensions and the risk of 
instability and state failure by ensuring that water is available to all. The proportion of people 
living under high water stress is increasing due to climate change, population growth, and 
economic growth; and inequities exist in nations’ access to data for decision-making.   
 
Due to GEO’s voluntary nature and the complexity of water resource challenges, this initiative 
provides a best practices example for coordinating multiple, targeted approaches to water 
problems.  The goal of this initiative is to facilitate collaborations, enable projects, and 
encourage conversations that will strengthen these programmes, increase awareness of related 
activities, and encourage leveraging of existing or planned activities. 
 
GEOGLOWS’s mission is to connect the demand for sound and timely environmental 
information to the supply of data and information about the Earth’s water system and to 
explore the science needed to achieve the goals outlined in the initiative. Advocacy for broad, 
open data policies and for the realization of the right to access information (to seek, to receive, 
and to impart information) helps ensure that the data collected through national, regional, and 
global observing systems is both made available in the public domain and applied to decision-
making. GEOGLOWS policy drivers include the Sustainable Development Goals (SDG), the Addis 
Ababa Action Agenda, the Paris Agreement on climate change, the Sendai Framework for 
Disaster Risk Reduction, and the Aichi Targets of the Convention on Biodiversity. 
 
GEOGLOWS supports the GEO Strategic Objectives in a number of ways.  It advocates, through 
influence and example, the use of Earth observations in decision-making and evidence-based 
policy making.  This advocacy is directed at national governments, United Nations agencies, 
science organizations, NGOs, and the general public.  GEOGLOWS also facilitates engagement 
through its training activities and its policy of promoting open architecture and maintaining a 
community of practice that is open to all. GEOGLOWS also coordinates the linkages it also has a 
range of projects, many of which can benefit from participation from many external 
organizations.  GEOGLOWS plays a key role in delivering the systems and system inputs central 
to GEO and its user community: it brings data, forecasts, information, and knowledge to the 
world’s water resources management community.   
 
In addition to providing a strategy for coordination, this initiative also provides a set of 
recommendations for implementation, including preliminary proposals for new activities.  It will 
also develop milestones and descriptions of deliverables as part of its implementation plan and 
monitor progress on a six-month basis. Part of this will involve expanding the geographical 
scope of GEOGLOWS by bringing more GEO members into the initiative. 
 
GEOGLOWS will deliver a series of developments over the next 10 years, including: 
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● 2018: Develop a set of principles for countries and agencies to ensure the development of 
a coherent interoperable data system for water. 

● 2018-2019: Increase the contributions of hydrometeorological products by GEO members 
in the regional GEOSS projects through GEONETCast, SERVIR, and other GEO systems. 

● 2018-2020: Encourage all GEO members to contribute to the overall GEOGLOWS 
framework on an on-going basis. 

● 2018-2019: Develop national information sources and portals on water for the private 
sector, states, and NGOs. 

● 2018: Strengthen the network of investigators and organizations working to achieve 
GEOGLOWS objectives. 

● 2018-2020: Provide participating GEO member nations with better hydrological 
predictions. 

● 2018-2020: Develop comprehensive integrated data products for those GEO member 
nations and participating organizations that have an interest in sharing this technology. 

● 2019-2020: The integrated GEOGLOWS portal will begin leveraging GEO member best 
practices in water and other SBAs. 

 
This initiative is critical to GEO’s strategic objectives, especially as they relate to water.  It 
provides a way to coordinate diverse water-activities and bring them to bear on important 
policy and management questions confronting the world: water scarcity, the SDGs, the Water-
Energy-Food Nexus, climate change, and biodiversity, among many others. 
 
2. Relationship to Previous Developments and Results  
 
GEOGLOWS builds upon a long tradition of work relating Earth observations to the needs of the 
water resources community, both within and outside GEO.  In particular, it draws heavily on the 
2006-2015 GEO Water Task.  These efforts included the satellite aspects of water observations 
through the Committee on Earth Observing Satellites (CEOS) and space agencies; science 
initiatives through the Global Water System Project (GWSP) and the World Climate Research 
Programme’s Global Energy and Water Exchanges (GEWEX) project; capacity building efforts 
through the University of Tokyo, NASA, and NOAA, primarily; and initiatives launched in South 
America and Europe. In addition, the formation of CIEHLYC and the development of 
AmeriGEOSS in 2011 led to a much stronger programme for water in the Americas.  The IGWCO 
Community of Practice (CoP) served as the primary coordination vehicle for these diverse water 
activities. 
 
In terms of water-related activities in the United States, many of them achieved their 
milestones.  For example, the final report of the Implementation Boards to the 2015 GEO 
Summit in Washington, D.C. reported that the goals had been achieved in ways that met 
expectations (while at the same time recognizing that a great deal more work had to be done).  
This additional work is ongoing and is captured in the new milestones, which have been 
adopted by GEOGLOWS. 
 
GEOGLOWS is a coordination mechanism for many of the activities that were included under 
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the GEO Water Task and as its value is recognized, it will become the principal coordination 
mechanism for water activities.  The initiative grew out of discussions about developing better 
ways to coordinate GEO-related water activities in NASA to maximize synergies between the 
various elements. It grew to cover the main satellite agencies in the United States: NASA, 
NOAA, and USGS.  Through NOAA, work with AmeriGEOSS and the new National Water Center 
has been integrated into the programme.  Subsequently, dialogue opened up with the 
international community about the potential to use GEOGLOWS as an international 
coordination mechanism. 
 
GEOGLOWS will use the IGWCO CoP as a means to reach out to communities in different parts 
of the world.  In return, the IGWCO will modify its modus operandi and structure to more 
effectively address the needs of GEOGLOWS. GEOGLOWS will be forming teams and bringing in 
new leads from the international science community to ensure that the programme is global 
and international at all levels.  This will be done with the help of the IGWCO CoP and regional 
programmes such as AmeriGEOSS, AfriGEOSS, and the Asian-Pacific GEOSS community. 
 
3. Project Governance   

 
GEOGLOWS is governed by a Steering Committee, which provides the vision, strategy, policy, 
and guidance for GEOGLOWS and will help to strengthen partnerships with regional GEO 
activities.  The current Co-chairs of the Steering Committee are Dr. Angelica Gutierrez-Magness 
(NOAA, U.S.A.) and Ms. Rose Alabaster (Geneva, Switzerland).  The Steering Committee 
members appear in Table 1. 

 

Name Country Organization 

Dr. Yubao Qiu China CAS 

Dr. Srikantha Herath  Sri Lanka APN 

Dr. Sekhar Muddu India Jawaharlal Nehru Technological 
University 

Dr. Toshio Koike Japan ICHARM 

Dr. Angelica Gutierrez-
Magness  

United States USGEO 

Mr. Cesar Garay  Colombia CIRMAG 

Dr. Peter Salamon  Italy JRC 

Dr. Selma Cherchali  France CNES 

Dr.  Sylvester Mpandeli South Africa WRC 

Ms. Faith Mitheu Kenya RCMRD; SERVIR 

Ms. Rose Osinde Alabaster Switzerland; 
Kenya 

Consultant 

Dr. Johannes Cullman Switzerland WMO 

Dr. Paul DiGiacomo United States CEOS 

Dr. Nagaraja Rao Harshadeep United States World Bank 

Mr. Carlos Gustavo Cano  Colombia Banco de la República de Colombia 
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Table 1. GEOGLOWS Steering Committee members. 
 

The GEOGLOWS Steering Committee provides strategy, policy, and technical guidance and 
recommendations to the GEOGLOWS Working Groups and the GEO Secretariat and assesses 
progress on GEOGLOWS activities. In particular, it guides the GEOGLOWS Working Groups on 
the development of a long-term strategy for attaining its goals; ensures that the initiative’s 
goals, achievements, implementation plans, progress, and strategic issues follow GEOGLOWS 
objectives; reviews GEOGLOWS Working Group activities to ensure they meet the objectives as 
they relate to SDGs and other relevant policy mandates; advises the GEOGLOWS Working 
Groups and GEOGLOWS Secretariat on how to strengthen and broaden the engagement in 
GEOGLOWS and expand institutional support for its activities; reviews and approves, as needed, 
documents prepared by the GEOGLOWS Secretariat on behalf of the GEOGLOWS programme 
for the GEO Work Program; provides guidelines for projects and activities that seek GEOGLOWS 
support; identifies and mobilizes potential funding opportunities for GEOGLOWS activities; 
responds to requests for advice from the GEOGLOWS Working Groups and Secretariat; and 
represents the GEOGLOWS programme at official meetings.  
 
 
Working Groups 
 
Working Group #1: Socio-economic issues of the water crisis and policy linkages (Chair: Rose 
Alabaster). This group supports the formulation of scenarios on water use and availability for 
policy-makers it evaluates aspects of the water crisis usually seen as a consequence of 
environmental, economic, and social activities augmented by uninformed decision-making due 
to the lack of a coordinated, comprehensive, and sustained Earth Observations framework, 
related to the unbalanced distribution of resources. It provides guidance on scenario tools for 
different types of water users (agriculture, domestic, etc.), including their economic impact. 
This Working Group looks for opportunities to link the capabilities of GEOGLOWS with policy 
needs and advocates for policies that enable GEOGLOWS to deliver services.  It is concerned 
with ensuring that the socio-economic aspects of projects, including decision-making impacts, 
are properly developed and documented.  It also explores opportunities for private sector 
innovations to be incorporated into GEOGLOWS activities.   
 
Working Group #2: Science, applications, product development, and testing (Co-Chairs: 
Ashutosh Limaye and Ed Beighley). This Working Group contributes to the development of a 
global framework for use in water assessments.  This hydro fabric would include a consistent 
map-scale vector layer of streams, catchment boundaries, and water bodies. By using ECMWF 
and GLDAS climate outputs, a global system capable of producing future forecasts and 
projections could be developed.  Global estimates of water use and satellite data can assist in 
assessing the quality of inland lakes. Data processing tools will be developed for end users.  The 
Working Group will reach out to local networks to identify end users and explore the potential 
use of cloud-based services.  On a priority basis, this Working Group 1) undertakes user surveys 
to identify the needs of potential end users, 2) develops and deploys a new hydro fabric, 3) 
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provides tools to extract global datasets locally, and 4) provides tools for end users to 
implement locally. 
 
Working Group #3: Essential Water Variables and observations (Chair: George Huffman).  
Among this Working Group’s priorities is following up on the GEOSS Water Strategy Report, 
identifying GEOGLOWS’s role in further developing the concept of EWVs, and establishing 
accuracy, resolution, frequency, and latency requirements for these measurements.  Since 
EWVs include water quality variables, AquaWatch and other initiatives with expertise, interest, 
and observations in water quality variables from space and in-situ   will also play a role in this 
process. However, GEOGLOWS intends to address additional gaps in water quality 
requirements by producing an assessment of all water quality variables, including those not 
measureable from space, such as those which are important in small streams and cannot be 
resolved from satellite. This assessment will include model outputs and the range of variables 
needed as input for water quality models. The feasibility and desirability of combining variables 
to produce integrated products is a continuing discussion point.  In this regard, the contribution 
of data assimilation systems is being assessed.  The Working Group will contribute to 
assessments of the impacts and opportunities of new observational systems (cube satellites, 
citizen data, private sector data collection, etc.) on the flow of usable data and the long-term 
continuity of datasets. The group is assessing the continuity of precipitation and other water 
cycle measurements.  The Group will also explore data quality concerns and develop a strategy 
for maintaining high data quality standards for both conventional and nonconventional data.   
 
Working Group #4: Data dissemination, community portal, capacity building, and 
communication (Chair: Jim Nelson).  This Working Group enables GEOGLOWS to engage local 
and regional populations and to understand which decisions it can support.  It guides 
GEOGLOWS with strategies for supporting users across government, academia, and industry.  It 
facilitates the migration of models, tools, and techniques from the research labs to operations 
through community portals, webinars, and support for small innovative research projects 
involving users applying GEOGLOWS data wand capabilities.  It also advises on standards, OGC 
Standards, and Open data APIs; on making data intelligible by integrating them into software; 
on cloud services so that data can be processed where it resides; and on metadata templates.  
It also provides advice on ways to communicate GEOGLOWS capacity and services to countries 
and organizations that need them and demonstrates the value of Earth observations to 
decision-making. 
 
Once it is in place, the full-time GEOGLOWS Secretariat will be responsible for: preparing and 
updating detailed implementation plans and operational work plans for GEOGLOWS; organizing 
and overseeing the timely and sufficient planning and reporting required by the GEO 
Secretariat; ensuring the timely flow of operational and other relevant programme information 
from GEO and other groups to GEOGLOWS participants; providing information on GEOGLOWS 
activities to GEO regional programmes and GEO initiatives and flagships; organizing and 
documenting teleconference calls and meetings; representing GEOGLOWS at international 
satellite and in-situ observation and environmental meetings; assisting in securing support for 
new GEOGLOWS activities; providing logistical and administrative support for workshops and 
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meetings; producing and publishing a newsletter, reports, and updated plans; developing and 
maintaining an up-to-date website; drafting materials and articles for newsletters prepared by 
other organizations, including water and scientific associations; preparing and maintaining an 
inventory of user requirements for water observations and data products; and reviewing and 
responding to numerous requests from GEO and other organizations for surveys, 
questionnaires, consultations, procedure, and article reviews. 
 
The programme is currently seeking a full-time GEOGLOWS Secretariat.  The interim 
GEOGLOWS Secretariat is Richard Lawford (Morgan State University and NASA, 
Richard.lawford@morgan.edu).  A list of scientific contributors to GEOGLOWS is given in 
Appendix B.  A list of NASA investigators associated with GEOGLOWS and their projects is given 
in Appendix C.  This includes four recently approved grants announced in October 2017.  A 
similar list for CNES investigators is given in Appendix D.  
 
Organizations currently leading GEOGLOWS efforts include: 

 Brigham Young University (United States) 

 CIRMAG (Colombia) 

 CNES (France) 

 IDEAM (Colombia) 

 JRC (Europe) 

 NASA (United States) 

 NOAA (United States) 

 Swiss Department of the Environment 

 USGS (United States) 

 World Bank 
 

Collaborating organizations include: 
● CEMADEM (Brazil) 
● CAS (China) 
● CIMH (Barbados)  
● Deltares (The Netherlands) 
● EC (Canada) 
● ENAP (Colombia) 
● BfG (Germany) 
● ICHARM (Japan) 
● IMN (Costa Rica) 
● INPE (Brazil) 
● MARN ((El Salvador) 
● SENARA (Costa Rica) 
● SEMARNAT (Mexico) 
● Universidad Nacional de Colombia (Colombia) 

 
4. Description of Activities   

mailto:Richard.lawford@morgan.edu
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This initiative will involve the collection, processing, and analysis of data to produce a better 
understanding of water processes, improved predictions, and insights into strategies for more 
effective water management; models and tools that will be applied in the provision of 
monitoring and prediction services for water management; and general evidence and support 
for policy development. The scope of this work will initially cover the responsibility areas of the 
member nations and their agencies and scientific organizations, and will provide the global 
overviews needed to make the connections between data and policy.  The scientific approaches 
are supported by the enhancement of data collection and processing, the improvement of data 
services, and the expanded ability of all segments of society to use the data in all parts of the 
world.  The themes of GEOGLOWS are shown in Figure 1 and are described in more detail in the 
following paragraphs.   
 
All aspects of the programme will be developed simultaneously, so it will be necessary to build 
and maintain strong cooperation between the components. 
 
The Global water sustainability theme will be enhanced by launching a number of activities to 
address water scarcity, water access, climate change, cold regions, and the SDGs. Water 
security and water access will be assessed by analysing water scarcity over specific regions and 
periods by measuring water cycle variables across multiple spatial and temporal scales. The 
impacts of climate change on water resources will be documented and monitored.  Data 
analysis will be needed to document shifts in the timing and magnitude of peak flows and the 
frequency of extremes nationally and globally. The security of the cold regions, the well-being 
of their inhabitants, and the effective development of their vast resources need to be based on 
accurate historical and current data from these areas.  In September 2015 the UN approved a 
set of SDGs and targets that in many cases involve water.  Agencies need to take advantage of a 
new openness regarding the use of Earth observations in monitoring indicators related to the 
implementation of water goals.  
 
The theme directed at Minimizing the effects of basin and regional risks arising from water 
threats is important. Unexpected events are most damaging and are exacerbated by a lack of 
infrastructure and plans for dealing with the emergency.   Within this context, data and 
information are needed to address droughts, with their agricultural, hydrological, and socio-
economic impacts; floods, with their need for rapid evacuation, clean-up operations, and 
improved protection infrastructure; and improved data-sharing across boundaries, to minimize 
risk by improving integrated water resources management at the transboundary basin scale. 
Land and water management are very closely linked; consequently, the interactions between 
them for industrial development and responses to extreme events must be understood and 
dealt with. Improved observations and information systems are needed to ensure that data are 
available to sustain water for the Energy, Food, Environment, and Health security Nexus.  All of 
these areas require observations and predictions.  Climate change adaptation requires 
response to the changing water cycle through both infrastructure and policy options.  The need 
for measurements and predictions will be documented and demonstration projects showing 
the value of information will be undertaken.   
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Colombia: Weakness in the disclosure of the information generated. Global Initiatives generate 
fears in regional and local decision makers because they often lack sufficient knowledge to 
understand or work with freely available information. Also from the academic or scientific 
sectors the current spatial resolution of the information does not fully satisfy the expectations 
of hydrologists working in cases of study in areas at basins and sub-basins level. 
 
Figure 1. The thematic structure of the GEOGLOWS programme framework. 
 

GEO Global Water Sustainability (GEOGLOWS) 

1. Enhancing Global Water 
Sustainability 

 
Sustainable Development 

Goals 
Water Scarcity and Access 

Climate Change 
Cold Regions 

2. Minimizing Basin and 
Regional Risk 

 
Integrated Water Prediction 

Floods 
Droughts 

Transboundary Issues (IWRM) 
Water-Energy-Food-

Environment-Health Nexus 
Climate Change Adaptation 

3. Essential Water Variable 
(EWV) Understanding 

 
Water Quality 

 
Water Use 

 
Water Cycle Variables  

4. Earth Observations, Integrated Data Products and Applications, and Tool Development 
5. Data Sharing, Dissemination of Data, Information, Products, and Knowledge 
6. User Engagement, Capacity Building, and Regional GEOSS Programmes (AfriGEOSS, 
AmeriGEOSS, AO GEOSS) 

 
Within the GEOGLOWS Initiative, USGEO and NOAA’s Integrated Water Prediction (IWP) 
investigation will establish a framework to deliver next-generation water prediction science and 
services to a broad range of domestic and international stakeholders. This framework leverages 
significant advances in water resources science and cyber-infrastructure technology to address 
water challenges that heretofore have been too big or too complex to address on the national 
scale. IWP is a major U.S. contribution to the Minimizing Basin and Regional Risk element of 
GEOGLOWS. IWP will integrate centrally collected datasets and system interoperability; Earth 
system modelling approaches; and high-performance computing to deliver comprehensive 
“street-level” water predictions at high-resolution scales that are relevant to the day-to-day 
decision-making process of critical sectors and to citizens. To be fully successful, this “spatial 
hydrology at hyper-resolutions” requires massive consumption of Earth observations, both to 
constrain intensive modelling through data assimilation and to validate the model to 
understand uncertainties and build confidence in prediction skill at the models’ resolutions. For 
this to be expanded to global networks, existing water cycle EWV observation frameworks need 
to be “hardened” and in some cases rescued, while innovative new observation frameworks are 
needed to fill critical gaps. 
 
New GEOGLOWS projects are emerging as the initiative matures.  These include a project by 
Brigham Young University being carried out in collaboration with NOAA’s National Water 
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Center and NASA’s SERVIR program. The project led to the development of a “global 
streamflow prediction” system that established services in pilot areas in Brazil, Nepal, the 
Dominican Republic, Thailand, Argentina, and Africa.  
 
As part of the IWP activity, an initial version of NOAA’s National Water Model (WRF-hydro) has 
been used to produce a suite of water resources budget variables. An initial version of the 
Water Resources Data Service will centrally acquire, archive, and service critical datasets. The 
WRF-hydro model will be upgraded to quantify and simulate anthropogenic impacts on the 
water cycle.  Strategic Research Engagement will continue within the academic community and 
in collaboration with CUAHSI and the National Science Foundation (NSF). The Summer Institute 
will be hosted at the U.S. NWC in Tuscaloosa, Alabama.  
 
The Essential Water Variables theme will bring together and analyse the information needed to 
generate understanding and knowledge for better water management. The coordination of 
water cycle variables (precipitation, soil moisture, evapotranspiration, streamflow, etc.) is 
needed to estimate water availability for management purposes and to support water cycle 
research.  The U.S. contributes to a number of the 2016 Community Activities that listed these 
variables separately.  These program directions will continue to be pursued by both the 
GEOGLOWS members working within the GEOGLOWS frame and the other non-GEOGLOWS 
nations and agencies contributing to water community activities.  Water quality data will be 
collected, improved, and analysed to promote standards for uses that include public health, 
ecosystems and biodiversity protection, and the assessment of point and non-point 
pollution.  Water use data is critical for monitoring water security and will be addressed 
nationally and globally by Earth observation data and surveys that enable use estimates for 
domestic, industrial, and agricultural water use.  The USGS maintains groundwater and water 
quality monitoring networks and information systems in the U.S. to support the dissemination 
of these data. USGS Water quality monitoring supports a framework for water quality 
monitoring that sets an international standard.  The National Groundwater Monitoring Network 
collates all of the monitoring data from springs and wells to generate data and products to 
address questions about the availability and quality of the nation’s groundwater. In addition, 
the USGS undertakes a comprehensive survey programme as a major input to the National 
Water Use inventory prepared for the U.S. on a periodic basis.  An important challenge involves 
the integration of in-situ and satellite data (and, in some cases, model output) to produce the 
best data possible for areas where in-situ data are sparse. The challenge is even more acute in 
the international context where many countries do not have the resources to maintain dense 
networks. 
 
The Earth Observations, Integrated Product and Applications, and Tool Development theme 
focuses on projects related to data-gathering, analysis, and information systems.  It undertakes 
studies to develop an information system that can meet many of the needs of integrating tools 
such as data assimilation and data fusion systems in bringing multiple datasets together for 
higher-resolution products and more complete coverage.  Data-handling tools are needed to 
accommodate social media and citizen data and to make products based on the new data 
sources more useable within users’ decision support frameworks. 
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Dissemination, Data Sharing, and Transfer of Data information, products, and knowledge are a 
critical aspect for services.  Dissemination and data-sharing will be carried out in accordance 
with GEO principles on data-sharing. Regional products such as the WRF model and .5 KM NCEP 
model outputs are being developed and shared through various data dissemination systems, 
including GEONETCast, among nations in the Americas. Countries in Central America, the 
Caribbean, and South America are also sharing data through this system.  The use of 
GEONETCast and the range of water-related products available through this service will be 
increased.  Data analysts will work with users to determine when anomalies exceed thresholds 
and actions are needed.  This transition from data to information and finally to knowledge will 
be repeated in many applications. 
 
The World Bank is planning an initiative on the use of e-books to communicate GEOGLOWS 
techniques and knowledge to end users.   The e-book will highlight successful projects that have 
been undertaken by GEOGLOWS and instances in which users have benefited from using the 
technology.  The World Bank’s networks and webinars provide a unique platform for 
GEOGLOWS to communicate with experts in all parts of the world. 
 
GEOGLOWS will place a high premium on User Engagement, Capacity Development, and 
Regional Program Activities (such as AmeriGEOSS, AfriGEOSS, and AO GEOSS).  User groups 
will be developed for some variables and users will work with data providers to co-design 
products that will address specific information needs.  Capacity building through AmeriGEOSS, 
SERVIR applications, and training courses such as those developed by Applied Remote Sensing 
Training (ARSET) will be used to disseminate U.S. developments to the world community, a 
critical step in ensuring water security and data democracy. GEOGLOWS plans align well with 
the SERVIR strategic vision through 2015-19, in which SERVIR plans to place emphasis on co-
development of applications with end users to use Earth observations for improved decision 
making.   Through AO GEOSS, AfriGEOSS and AmeriGEOSS, GEOGLOWS reaches out to regions 
and users who need training programs and capacity building such as the Asian Water Cycle 
Initiative (Japan), TIGER (ESA), and DRAGON (ESA/China).   
 
The water component of AmeriGEOSS is currently the most influential regional programme 
within GEOGLOWS.  It takes the lead through ARSET training activities in Latin America, through 
DEVELOP’s interdisciplinary research projects that use Earth observations, the development of 
local applications of hydrologic models and Earth observations, and the use of in-situ data in 
global forecasts.  A prediction project focused on the Great Lakes Basin will be undertaken. This 
effort will integrate the capabilities of GEO Great Lakes with other data providers in the basin to 
provide systematic datasets.  
 
The National Water Center continues to leverage and adopt technologies that have been 
demonstrated through CUAHSI member organizations or initiatives supported by the NSF in 
cyberinfrastructure and hydro-informatics. This knowledge—and the lessons learned—will be 
disseminated through capacity building activities (webinars and training workshops) organized 
by the USGEO working group in the Americas (CIEHLYC) and in collaboration with 



13 

 

hydrometeorological organizations in the region and CUAHSI members. Existing tools and WMO 
frameworks are leveraged by this effort. 
 
5. Involvement of End-users   

 
This section summarizes the steps being considered for user engagement activities in 
GEOGLOWS.  GEOGLOWS will build on the user communities in the IGWCO and AquaWatch 
CoPs.  It will also take advantage of its links with regional programmes such as AmeriGEOSS and 
international science programmes such as the WCRP’s GEWEX programme and Future Earth’s 
Sustainable Water Future Programme.   
 
User needs must be assessed on a continuous basis through improved user engagement. End 
users will be engaged in the definition of needs for data, products, and services.  Emerging 
applications such as water quality applications and extreme event monitoring should lead to 
new services.  Once user requirements are further clarified, they will conduct a gap analysis to 
clarify the adequacy of existing products and services and the need for new services. 
AmeriGEOSS functions as a user engagement element through the surveys it undertakes during 
meetings and training sessions to address this need. Other user engagement will be achieved 
through continuous active participation in the IGWCO CoP, where emphasis will be placed on 
engagements with users around the world.  In addition, GEOGLOWS will organize side events at 
the GEO Work Planning Symposium and Plenary meetings to inform experts in other SBAs of 
their activities and to stimulate cross-SBA activities. GEOGLOWS members will be encouraged 
to organize scientific sessions and town halls at international science meetings to expand their 
activities.    
 
More effective approaches are needed in a multilingual world with a wide diversity of 
capabilities.  To facilitate the co-design of new products, a process should be developed to 
continuously identify, articulate, and refine user needs for water products at multiple scales. 
Users should have access to data on the uncertainties in data and prediction products to assist 
them in using the information in risk management frameworks.  
  
The needs for water cycle observations have been prioritized by a review of various user needs 
surveys (Unninayar et al., 2010).  Two primary client groups are evident in defining user needs, 
particularly: 1) water managers and operational decision-makers, and 2) climate and 
macroscale hydrological researchers. In both cases, water data are essential to allow them to 
carry out their responsibilities. To meet their needs, a list of EWVs was developed. The 
requirements for EWVs are defined in terms of resolution, refresh rates, data accuracy, and 
data latency based on this review.  The requirements varied on the end user’s classification. 
Adopting these EWVs will influence priorities for product reanalysis and provide stronger 
support for the terrestrial variables included in the climate variables. Users need access to the 
best EWV products possible. By combining geospatially consistent remote sensing data and 
high-frequency in situ point measurements, it is possible to produce more reliable and 
integrated data products  
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6. Plans for 2018 to 2020 and beyond, including Specific Milestones and Deliverables   
 

The planning of GEOGLOWS initiatives is routinely subject to management approval and budget 
availability, so this list is continually evolving.  Initially it included GEO Water community 
activities that agreed to merge with GEOGLOWS but it now includes a number of new ideas that 
have emerged from GEOGLOWS meetings and from commitments of NASA and CNES 
investigators to support GEOGLOWS activities.   Those activities for which actions have been 
undertaken (design of a survey, proposal for funding and activity) are included below.   
 
2018: A GEOGLOWS web site will be developed and released. (Lead: United States/ NOAA/ 
Angelica Gutierrez) 
 
2018: GEOGLOWS will contribute to coordinated drought monitoring and early warning systems 
using a combination of satellites, in-situ data, composite data analysis, and model-derived 
products.  The social, economic, and ecosystem impacts of drought often depend on their time 
scale and duration, intensity, and spatial extent. A new perspective on the use of Earth 
observations will be explored based on the drought risk concept.  This approach will consider 
drought impacts and track the contributors to those impacts in a dynamic probability 
framework.   A new perspective based on drought risk will be explored to determine the extent 
to which remote sensing data can be used to assess drought risk in terms of those factors which 
contribute most substantially to economic and social impacts. (Lead: NASA) 
 
2018: The U.S. will conclude high-level cooperation agreements with Argentina and Columbia 
outlining official commitments to GEOGLOWS and agreements to jointly develop initiatives 
related to SDGs and other priority water issues.  
 
2018: Through SERVIR, GEOGLOWS will continue to work collaboratively with ministries of 
water in the Himalaya region and in Eastern and Southern Africa to improve hydrologic 
simulations and drought characterization. SERVIR will also increase the use of global seasonal 
forecasts from North American Multi-Model Ensembles in order to enable end users to begin 
using longer lead forecasts in their decision-making (e.g., a Himalayan Streamflow Forecaster 
web-based application using short- and seasonal forecasts for countries in SERVIR Himalayan 
region). 
 
2018: Create a global streamflow forecasting service that is demonstrated through the Tethys 
Application, but available to customize on different scales. 2018 deliverables are: 
1) Get the system running on Azure with additional streamflow anomaly visualizations 
supported as a service;  
2) Develop examples of flood mapping for selected locations where partners have interest. 
3) Provide a template for customizing services nationally as either a) a pass through form the 
global service, or b) computed on their own local servers 
4) Develop examples for services in Nepal, Vietnam, Dominican Republic, Brazil, and Colombia 
(potentially others) 
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5) Give presentations at the SERVIR training in Bangladesh/Nepal, the Global Flood Partnership 
Meeting, the Esri User’s Conference, and AmeriGEOSS week. (Lead: BYU, Jim Nelson) 
 
2018: An inventory of GEOGLOWS activities that contribute to the implementation of the 
GEOSS Water Strategy will be developed (Lead: NASA/ Lawford). 

 
2018: A plan will be developed through the Open Water Data Initiative (OWDI) for U.S. agencies 
and GEOGLOWS member countries to ensure the development of a coherent interoperable 
data system. (LEAD: USGS – Eldrich Frazier) 
 
2018: Expansion of the U.S. National Water Model (NWM) to meet the needs of the U.S. 
Community for better predictions. Create opportunities for other nations to develop their own 
capacity (Lead: NOAA). 
 
2018: An operational global soil moisture product from the assimilation of remotely-sensed soil 
moisture observations into a standardized soil moisture model for improved agricultural 
forecasting and water accounting. 
 
2018: ARSET will provide one dual-language on-site training in water resources management 
(Lead: NASA/ Ana Prados). 
  
2018: Develop a document showing better marketing for Earth observation capabilities and 
links with decision-makers based on past successes. (Task Leads: Nagaraja Rao Harshadeep and 
Jim Nelson.) 
 
2018: Case studies of basins for learning and demonstrations will be undertaken for several 
basins that have established processes for linking technology with decision-making.  This will 
serve the GEOGLOWS community and support the implementation of SDG Target 6b. (Lead: 
Colombia/ Cesar Garay)  
 
2018: Application of Earth Observations in support of a legal framework for Water Sustainability 
in Indigenous communities in the Americas. (Task Lead: Pedro Felipe Gutierrez, Rose Alabaster).  
 
2018: A white paper that illustrates how relationships between global and local datasets for 
local-scale applications can be developed and leveraged in other regions will be developed. 
(Leads: United States/NASA)  
  
2018: Develop an Inventory of water-related products from all GEO initiatives, relevant non-
GEO activities/products (e.g., global flood monitoring systems), and available/future satellite 
missions (e.g., SWOT, others). (Lead: United States/NASA, CNES)  
 
2018: Undertake a survey/inventory and mapping of what data/portals already exist (Lead: 
United States/Brigham Young University) 
 

http://arset.gsfc.nasa.gov/
http://arset.gsfc.nasa.gov/water
http://arset.gsfc.nasa.gov/water
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2018: Develop a global streamflow forecast system based on the ECMWF/GloFAS system, the 
Tethys streamflow prediction app, ESRI map services, and cloud services with World Bank 
support. This system would be created as a service integration demonstration through the 
World Bank Spatial Agent. (Lead: United States/ Brigham Young University, World Bank) 
 
2018-2019 (and beyond): The NASA DEVELOP National Program addresses environmental and 
public policy issues through interdisciplinary research projects that apply Earth observations to 
community concerns around the globe. DEVELOP projects which address water projects will be 
encouraged to engage in GEOGLOWS as part of its applications and capacity building activities 
(NASA/ Nancy Searby).   
 
2018-2019: Integrated Water Prediction in the Great Lakes Region. In support of the ongoing 
collaboration between the U.S. National Oceanic and Atmospheric Administration (NOAA) and 
Environment and Climate Change Canada (ECCC), NOAA's Office of Water Prediction within 
NOAA's National Weather Service and the Great Lakes Environmental Research Laboratory 
within NOAA's Office of Oceanic and Atmospheric Research will support an expansion of the 
U.S. National Water Model (NWM), to encompass the entire Great Lakes drainage basin for 
both the United States and Canada.  This expansion which will significantly improve water 
science and services for the Great Lakes region will be based on a new hydro-fabric dataset 
valid for Canadian territory, which will connect seamlessly with Version 2 of the U.S. Geological 
Survey's National Hydrography Dataset Plus (NHDPlusV2), which is the basis for NWM 
routing.  The existing NWM atmospheric forcing engine will also be modified to produce 
optimal analysis and atmospheric forecast forcing over the expanded region.  The detailed steps 
necessary to expand the NWM Domain are:  

●      Finalize Great Lakes hydro-fabric, which includes the evaluation of the new stream 
network, stability testing on the network, and stability/discontinuity testing for overland 
flow.  There is also the need to geospatially register Canadian gage locations to the 
hydro-fabric. 
●      Obtain Canadian hydrologic observations (real-time and historical steam gauge 
discharge observations) for evaluation and assimilation. (Lead: NOAA)  

 
2018-2019: A joint study will be undertaken with the GPCC and GRDC to document the decline 
of the global precipitation and runoff gauge populations (Lead: United States/NASA/George 
Huffman, Germany) 
 
2018-2019: Some High-Resolution Precipitation Products (HRPP) such as GSMaP, CMORPH, and 
IMERG products (currently limited to the latitude band 60° N-S) will be extended to fully global 
coverage. (Lead: NASA/ George Huffman)   
 
2018-2019 (and beyond): Launch a pilot project for the Magdalena River in Colombia using in-
situ observations provided by CIRMAG for the calibration of the Copernicus Global Flood 
Awareness System (GloFAS) by the JRC/EU.  The long-term objective of this project is to use 
near-real-time runoff observations, served through an OGC-Sensor Observation Service, to bias-
correct the GloFAS forecasts (Lead: Colombia, JRC).  

http://develop.larc.nasa.gov/
http://develop.larc.nasa.gov/
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2018-2019: A series of e-books outlining successes in using Earth observations to support water 
resources management decision-making throughout the world will be developed.  Candidates 
for this book include Cormagdelena and CIRMAG, the Dominican Republic, stakeholder 
engagement framework and application, impact assessment framework and application, the 
Bolivia and South Africa project, the Asian Water Cycle Initiative, and ARSET.  (Lead: World 
Bank/ Nagaraja Rao Harshadeep with USA, France) 
 
2018-2019: Methodologies and models will be developed to integrate in-situ, satellite, and 
aircraft snow monitoring data from moderate- and high-resolution instruments to provide 
estimates of surface water availability and advice on spring flooding potential. (Lead: NOAA) 
 

2018-2019: In collaboration with Aquawatch and Wetlands Initiatives, review the EWVs, 
including those in the GEOSS Water Strategy, make recommendations on what additional 
information is needed for the EWVs in order to meet the requirements of CEOS, WMO, GEO 
Water initiatives, water management decision-makers and users and other interested groups. 
This will also involve the development of a harmonized process for assessing EWVs and 
determining their requirements among WMO, GCOS (ECVs), CEOS, GTN-H and GEO Initiatives 
including GEOGLOWS.   (Task Lead: George Huffman, Jose Romero) 
 
2019: GEOGLOWS will complete a plan for developing a routine estimation of water use (with 
USGS, NASA, etc.). There is a critical need to produce more water use data that will allow water 
managers to assess trends over time and to support water efficiency monitoring for the SDGs.  
The USGS is updating comprehensive water use information through the U.S. Water Census.  
These techniques need to be expanded to create a global water use monitoring capability.  The 
consumptive loss of water through evapotranspiration by crops accounts for 70% of global use. 
The USGS is using remote sensing of evapotranspiration to help monitor this critical loss.  
Working with NASA and other agencies, USGS could help further quantify and update this 
critical water component globally. (Lead: USGS, NASA [TBD]) 
 
2019: GEOGLOWS will launch studies on the use of Earth observations in a Water-Energy-Food-
Environment-Health Nexus. This activity would address recommendations from an on-going 
Future Earth Water-Energy-Food (W-E-F) Security Nexus project as it relates to Earth 
observations and information systems. Several testbeds for addressing some of these issues 
would be launched in collaboration with Future Earth and an assessment of the stressors on the 
W-E-F Nexus in North America would be undertaken. (Lead: NASA) 
 
2020: Some HRPPs will establish experimental combined model-observation analyses using 
numerical model-based precipitation estimates as an additional input to the combination 
algorithm.  This will allow comparisons between model-observation and observation-only 
combination products.   
 
 
Listing of Deliverables (D = Discussion Paper; P = plan; I = Implementation; C = completion) 
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Deliverable 2018 2019 Beyond 
2019 

Develop and maintain GEOGLOWS web site I I I 

E-books on successful application of EO P I C 

Monitor Dynamic drought risk P I I 

Cooperation agreements with Argentina and 
Colombia 

P I I 

SERVIR applications in Asia and Africa I I I 

Global Streamflow Prediction Service I I I 

GEOSS Water Strategy implementation I I C 

Open Water Data Initiative P I I 

National Water Model P/I I I 

ARSET training I I I 

Case studies of technology and decisions P I I 

Soil moisture integration I I I 

EO and indigenous communities P I I 

White paper on scale integration for data P I  

Global groundwater drought maps    

Inventory of GEO Water projects P I I 

Inventory of Water Data Portals P I I 

Marketing document for EO data and their 
successful application globally 

P P I 

DEVELOP water projects  I I I 

IWP Model applications in the GLB P I I 

Study of adequacy of GPCC and GRDC data P I  

Precipitation maps and products  I  I I 

Global soil moisture product I   

Snow and spring flood monitoring I I I 

Review of Essential Water Variables P I C 

Estimation of global water use P P I 

W-E-F-H studies P P I 

 
There are also a number of deliverables that have been sufficiently planned that they have 
leads and a budget to carry out the activities.  A list of these potential future deliverables is 
given in Appendix E.  
 
 
 
 

7. Data Management and Data Policy   
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GEOGLOWS will coordinate the production of a range of datasets and products to support 
water management decisions. These products will come from the combination of existing 
datasets through analysis and synthesis, model outputs, and integrated data products where in-
situ and satellite data, and, in some cases, model outputs are combined.  The data included in 
this structure will be the EWVs, including precipitation, soil moisture, evapotranspiration, 
streamflow, water storage, and groundwater  among others. Other variables that will be 
addressed under this framework include water quality variables, where the list if essential 
variables is still under development, and water use information. 
 
In the hydrologic domain, a very heterogeneous landscape of data sources exists. The 
transmission of water-related data is served through a large variety of interfaces and data 
formats. To integrate new hydrological data sources into application systems, it is often 
necessary to create conversion routines for specific data access interfaces and to write 
interpreters for new data formats in a loose and dispersed effort. To address the heterogeneity 
of data sources in the hydrologic domain and to facilitate exchange of hydrological data across 
organizational borders, international standards are needed for archiving and distributing data. 
 
GEOGLOWS Data Plan 
 
GEOGLOWS advocates for broad and open data policies and for the realization of the right to 
access information to ensure that data collected through national, regional, and global 
observing systems are made widely available. A data plan will be developed for the programme 
to assess data requirements in each of the policy and application areas. This plan will address 
the following challenges as they relate to GEOGLOWS themes: 

a) Manage the large volumes and diverse data types available. Data are produced by 
comprehensive observing and monitoring systems, citizen observing groups, and models 
producing new datasets from observed climate parameters.  

b) Reduce the volume of data for archiving at multiple locations by porting analysis systems 
to the data archive and by ensuring that only the most important variables and products 
are archived at multiple centres.  

c) Identify and address lags in data collection, basic processing, and dissemination for in-situ 
and satellite data.  

d) Meet user needs for better access to detailed metadata regarding datasets and products.  
e) Advocate standardized data formats for the exchange of hydrological data.  
f) Balance continuity in remote sensing products with the conflicting jumps in capability 

implicit in the development of new technology.  
g) Inventory the location of historical data containing older hydrological records that are 

frequently listed in the peer-reviewed and “grey” published literature.   
h) Improve the efficiency and traceability of quality assurance for archived data.  
i) Strengthen declining surface networks or find better ways to compensate for them with 

satellite data.  
j)   Develop tests to ensure that GEOGLOWS data submitted to the GCI and GEO Data Core 

are easily discoverable in these archives.  Volunteer data providers will be encouraged to 
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work with GEO GCI to ensure that this system meets the highest level of quality service 
possible. 

 
This activity will be supplemented by U.S. (USGS) efforts to develop a set of principles through 
the OWDI to ensure the development of a coherent interoperable data system for the U.S. 
government and other countries. The private sector, U.S. states, and NGOs would be 
encouraged to follow these principles through a U.S. federal information source and portal on 
water. The GEOSS Data Core and the GCI will be primary vehicles for making these data 
available to the broadest user base possible. The user consultation framework provided by 
AmeriGEOSS will be used to obtain baseline information on standards (monitoring, formats, 
and other related elements) as GEOGLOWS works toward a curation process for in-situ water 
data.  
 
8. Risk Assessment   
 
The potential risks that may be encountered by this project include: 

● Lack of funds: Programmes often are not able to attract the budgets necessary to deliver 
on their objectives. This is reflected by an insufficient budget for outreach activities and 
reluctance to undertake innovative, higher-risk projects.  On the other hand, too much 
funding can lead to non-productive track and too much attention on extraneous activities.  
The budget must be right-sized and the management structure must have flexibility in 
implementing it. 

● Lack of appropriate expertise: Engaging leaders in the water sciences in volunteer 
activities such as GEOGLOWS can be a challenge.  The managers in charge of these 
programmes will need to support the recruitment and retention of key experts in the 
programme.  

● Long-term sustainability of the initiative: This programme will require continuous 
innovation and stimulation.  There is always a challenge to demonstrate value-added 
benefits to ensure that the programme continues to attract interest and management 
support. 

● Lack of coordination: For the programme to be successful, there must be trust by the 
participants and equality in terms of the sharing of data and benefits from the projects.  
This can be best achieved by regular communications and collaborative activities. The 
breadth of the programme will add to the challenges faced in this area. 

● Failure to engage the required agencies in new activities where they have a mandate but 
no additional funding. 

 
In order to address these risks, the Steering Committee will seek out right-size funding 
commitments for programme elements.  GEOGLOWS will also build upon the success of the 
IGWCO CoP and Regional GEOSS programmes and will establish links to appropriate 
international contacts through this mechanism.  The Secretariat will establish a reporting 
system, possibly with some flexibility for rewarding systematic timely reporting.   

 
9. Management and Governance   



21 

 

 
The management structure of GEOGLOWS relies on two primary management components: an 
Executive Board and a Leadership Team.  The work will be carried out by members of Working 
Groups, who will have representation on the Leadership Team.  Figure 2 outlines this structure. 
 
Coordination of the activities will rely on the GEOGLOWS Secretariat, which will provide 
services to the Steering Committee and to GEO.  It will coordinate planning, reporting, and 
programme interventions where needed.  In addition, it will synthesize information and ensure 
that it is distributed to the community.  It will also maintain infrastructure (e.g., website), 
organize meetings, represent the programme as needed, and be responsible for 
communications and facilitating opportunities.  Communications will take place primarily 
through WebEx, emails, and an annual in-person meeting. 
 
10. Summary of Committed Resources and Annual Budget(s)   
 
The investment in this initiative currently comes from NASA, NOAA, CNES, and the World Bank.  
Other contributions come from JRC and Columbia. With the exception of NASA, which provides 
both direct and in-kind support, the support is primarily in-kind support at present. 
 
Together with contributions by NASA for funded projects and new initiatives funded through 
research calls and projects and training in water funded in Latin America contributions, NASA’s 
investment is estimated to be $2 million with another $50,000 spent on coordination.  NASA 
also provided a grant that was used to support the first GEOGLOWS business meeting in 
Tuscaloosa and the GEOGLOWS Side event at the GEO Plenary.   
 
NOAA`s in-kind contributions amount to approximately $300,000 per year.  These include 
GEONETCAST services, NOAA GEOGLOWS and AmeriGEOSS coordination, and AmeriGEOSS 
water projects.    In addition, NOAA supports GEOGLOWS efforts related to Integrated Water 
Prediction at levels which are currently difficult to determine. Data products supplied through 
GEONETCast are in-kind contributions from the contributing countries.  
 
The World Bank is reviewing a proposal related to the GEOGLOWS Secretariat, capacity building 
activities and support for pilot projects using the global streamflow forecast model being 
developed by BYU and EC/JRC.  CNES is preparing a list of research projects that support 
GEOGLOWS and will represent an investment of an estimated $1 million.  France has also 
indicated an interest in contributing funding to GEOGLOWS.  Negotiations are on-going with the 
Swiss government regarding funding for a workshop on Essential Water Variables and other 
possible support for GEOGLOWS.   
 
Figure 2 shows the overall management structure for GEOGLOWS. 
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Figure 2. GEOGLOWS management structure. 
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Appendix A: Acronyms and Abbreviations (not updated from the 2016 version) 
 

API Application Programming Interface 
APN Asia-Pacific Network for Global Change Research 
ARSET Applied Remote Sensing Training 
 
BfG Federal Institute of Hydrology <Germany> 
 
CAS Chinese Academy of Sciences 
CEOS Committee on Earth Observing Satellites 
CGMS Coordinating Group for Meteorological Satellites 
CIEHLYC Centre of Hydrologic and Spatial Information for Latin America and the Caribbean 
CIMH Caribbean Institute for Meteorology and Hydrology 
CIRMAG Centro de Investigación del Rio Magdalena <Colombia> 
CNES Centre national d’études spatiales 
CODATA Committee on Data for Science and Technology 
CoP Community of Practice 
CUAHSI Consortium of Universities for the Advancement of Hydrologic Sciences 
 
DRI Desert Research Institute 
 
EC European Commission 
ECMWF European Centre for Medium-Range Weather Forecasts 
ENAP Escuela Naval de Cadetes Almirante Padilla <Colombia?> 
ESA European Space Agency 
ET Evapotranspiration 
EWV Essential Water Variable 
 
FAO Food and Agriculture Organization 
 
GCI GEOSS Common Infrastructure 
GCOS Global Climate Observing System 
GEO Group on Earth Observations 
GEOGLOWS GEO Global Water Sustainability 
GEOSS Global Earth Observation System of Systems 
GEWEX Global Energy and Water Cycle Experiment 
GIS Geographical Information System 
GLAM Global Agricultural Monitoring 
GLDAS Global Land Data Assimilation Systems 
GloFAS Global Flood Awareness System 
GLOS Great Lakes Observing System 
GLOWS Global Water Security 
GNC  GEONETCast 
GPCC Global Precipitation Climatology Centre 
GPM Global Precipitation Measurement  
GRACE Gravity Recovery and Climate Experiment 
GRDC Global Runoff Data Centre 
GSFC Goddard Space Flight Center 
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GTN-H Global Terrestrial Network Hydrology 
GWSP Global Water System Project 
 
HRPP High-Resolution Precipitation Products  
 
IAHS International Association of Hydrological Sciences 
IDEAM Instituto de Desarrollo y Medio Ambiente <Colombia> 
IGWCO Integrated Global Water Cycle Observations 
IHP International Hydrologic Programme 
IMN Instituto Meteorológico Nacional de Costa Rica 
INPE Instituto Nacional de Pesquisas Espaciais <Brazil> 
IWP Integrated Water Prediction  
IWRM Integrated Water Resources Management 
 
JPL Jet Propulsion Laboratory 
JRC Joint Research Centre (European Commission) 
 
MARN Ministerio de Medio Ambiente y Recursos Naturales <Colombia?> 
MODIS Moderate Resolution Imaging Spectroradiometer 
MSFC Marshall Space Flight Center 
 
NASA National Aeronautics and Space Administration 
NCEP National Centers for Environmental Prediction 
NGO Non-Governmental Organization 
NOAA National Oceanic and Atmospheric Administration 
NSF National Science Foundation 
NWC National Water Center 
 
OGC Open Geospatial Consortium 
 
RCMRD Regional Centre for Mapping Resources for Development <Kenya> 
 
SBA Societal Benefit Area 
SDG Sustainable Development Goal 
SEMARNAT Secretaría de Medio Ambiente y Recursos Naturales <country?> 
SENARA Servicio Nacional de Aguas Subterráneas Riego y Avenamiento <country?> 
SOS                           Sensor Observation Science 
SWFP Sustainable Water Future Programme 
 
UN  United Nations 
UNESCO United Nations Educational, Scientific and Cultural Organization 
USAID U.S. Agency for International Development 
USDA U.S. Department of Agriculture 
USGEO  U.S. Group on Earth Observations 
USGS  U.S. Geological Survey 
 
WCRP World Climate Research Programme 
W-E-F       Water-Energy-Food (Nexus) 
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WRC Water Research Commission 
WRF       Weather Research Forecast (model) 
WMO       World Meteorological Organization 
 
 
 
 
 
 

 

Appendix B:  
Names of GEGLOWS Project Leaders and Contributors 

 

GEOGLOWS Steering Committee Co-chair: Angélica Gutiérrez-Magness, 
angelica.gutierrez@noaa.gov  
GEOGLOWS Steering Committee Co-Chair: Rose Osinde Alabaster, rose.alabaster@gmail.com  
 
GEOGLOWS Working Group Chairs/Co-Chairs: 
WG1: Rose Alabaster, Consultant: rose.alabaster@gmail.com  
WG2: Ashutosh Limaye, NASA: ashutosh.limaye@nasa.gov 
            Ed Beighly, NEU:  r.beighley@northeastern.edu  
WG3: George Huffman, NASA: george.j.huffman@nasa.gov 
WG4: Jim Nelson, BYU: jimn@byu.edu 
 
GEOGLOWS Contributors: 
Amir AghaKouchak, University of California, Irvine: amir.a@uci.edu  
Rose Alabaster, Consultant, Geneva, Switzerland: rose.alabaster@gmail.com  
Nicolas Baghdadi: nicolas.baghdadi@teledetection.fr 
Dominique Berod, WMO: dberod@wmo.int 
Etienne Berthier: Etienne.Berthier@legos.obs-mip.fr  
Charon Birkett, University of Maryland: cbirkett@umd.edu  
Ahmad Al Bitar: ahmad.albitar@cesbio.cnes.fr  
John Bolten, NASA: john.bolten@nasa.gov  
Aaron Boone: aaron.boone@meteo.fr  
Gilles Boulet: gilles.boulet@ird.fr  
Stéphane Calmant: stephane.calmant@ird.fr  
Carlos Gustavo Cano, Colombia: carlosgustavocano@gmail.com  
Selma Cherchali, CNES: Selma.Cherchali@cnes.fr 
Samuel Corgne, samuel.corgne@univ-rennes2.fr  
Jean-François Crétaux: Jean-Francois.Cretaux@cnes.fr  
Johannes Cullman, WMO: j.cullmann@wmo.int   
Jay Day, RTI International: gday@rti.org 
Paul DiGiacomo, NOAA: paul.digiacomo@noaa.gov 
Bradley Doorn, NASA: bradley.doorn@nasa.gov 
Dr. Fabien Durand, LEGOS, fabien.durand@ird.fr 
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Jared Entin, NASA: jared.k.entin@nasa.gov   
Frédéric Frappart: frappart@get.obs-mip.fr 
Cesar Garay, CIRMAG: cesar.garay@cirmag.org.co 
Frank Garestier: franck.garestier@unicaen.fr  
Simon Gascoin: simon.gascoin@cesbio.cnes.fr  
Marielle Gosset: Marielle.gosset@get.obs-mip.fr  
Wolfgang Grabs, GTN-H: Grabs@bafg.de   
Pierre Guillevic, University of Maryland and GSFC: pierreg@umd.edu  
Angelica Gutierre-Magness, NOAA: angelica.gutierrez@noaa.gov  
Christopher Hain, MSFC: christopher.hain@nasa.gov  
Nagaraja Rao Harshadeep, World Bank: harsh@worldbank.org 
Srikantha Herath, Sri Lanka: srikantha.herath@gmail.com  
Faisal Hossain, University of Washington: fhossain@uw.edu 
George Huffman, NASA: george.j.huffman@nasa.gov 
Justin Huntington, DRI: Justin.Huntington@dri.edu 
Mark Irvine: mark.irvine@bordeaux.inra.fr  
Jennifer Jacobs, University of New Hampshire: Jennifer.Jacobs@unh.edu 
Laurent Kergoat: laurent.kergoat@get.obs-mip.fr  
Yann Kerr: CNES: yann.kerr@cnes.fr 
 Toshio Koike, ICHARM; koike@icharm.org 
Alexei Kouraev, LEGOS: alexei.kouraev@legos.obs-mip.fr  
Bill Kustas, USDA: Bill.Kustas@ars.usda.gov 
Richard Lawford, Morgan State University and NASA: Richard.lawford@morgan.edu  
Christine Lee, JPL and NASA: christine.m.lee@jpl.nasa.gov  
Patrick Lemoigne: patrick.lemoigne@meteo.fr  
Pierre Olivier Malaterre: pierre-olivier.malaterre@irstea.fr  
Jean-Michel Martinez: martinez@ird.fr  
Dr. Doyle McKey, CEFE, doyle.mckey@cefe.cnrs.fr, 
Faith Mitheu, RCRMD, Kenya: fmitheu@rcmrd.org 
Sylvester Mpandeli, WRD, South Africa: sylvesterm@wrc.org.za  
Sekhar Muddu, India: sekhar.muddu@gmail.com  
Jim Nelson, BYU: jimn@byu.edu 
Albert Olioso: albert.olioso@inra.fr  
Catherine Ottlé: Catherine.Ottle@lsce.ipsl.fr  
Kelli Paige, GLOS: kpaige@glos.us 
Fabrice Papa: fabrice.papa@ird.fr  
Nathalie Philippon: nathalie.philippon@univ-grenoble-alpes.fr  
Joe Pica, NOAA: joseph.a.pica@noaa.gov  
Yubao Qiu, CAS: qiuyb@radi.ac.cn, 
Frédérique Rémy: frederique.remy@legos.obs-mip.fr  
Matthew Rodell, NASA: matthew.rodell@nasa.gov  
Jose Romero:  Jose.Romero@bafu.admin.ch 
Peter Salamon, JRC: peter.salamon@jrc.ec.europa.eu 
Jaap Schellekens, Deltares: Jaap.Schellekens@deltares.nl  
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Nancy Searby, NASA: nancy.d.searby@nasa.gov  
Javier Tomasella  
Thierry Tormos: thierry.tormos@onema  
Omar Franco Torres, IDEAM: ofranco@ideam.gov.co  
Sushel Unninayar, NASA: Sushel.Unninayar@nasa.gov  
Charles Verpoorter: charles.verpoorter@univ-littoral.fr 
Mehrez Zribi: Mehrez.Zribi@ird.fr 
 

 
 
 
 
 
 

Appendix C  
NASA Scientists and Principal Investigators who Contribute to GEOGLOWS Themes 

 
Drought  

 Dr. Amir AghaKouchak, University of California, Irvine: “A Hybrid Statistical-Dynamical Drought 
Prediction Framework.”   

 Dr. Christopher Hain, MSFC: “Development of a Global Evaporative Stress Index Based on Thermal 
and Microwave LST towards Improved on Agricultural Drought [sic].”  

 
Water-Energy-Food Nexus 
 

 Dr. John Bolten, GSFC: “Enhancing the USDA Global Crop Production Decision Support System with 
the NASA Soil Moisture Active Passive (SMAP) Satellite Observations.” 

 Dr. Pierre Guillevic, University of Maryland and GSFC: "Eco-hydrological Modeling Using Field-based 
and Earth Observations to Assess Water Use Efficiency & Support Agricultural Water Resources 
Management."  

 Dr. Justin Huntington, DRI: “Operational Remote Sensing of Agricultural Water Use in Cooperation 
with Western State Water Resource Agencies for Improved Water Management.”  

 Dr. Daniel Ames, BYU: “Platform for rapid deployment of GEOGLOWS Water and Food Security Nexus 
Decision Support Apps.” 

 
Water Management 

 Dr. Jennifer Jacobs, University of New Hampshire: "Satellite Enhanced Snowmelt Flood Predictions in 
the Red River of the North Basin." 

 Dr. Jay Day, RTI International: "Coupling Advanced Modeling and Data Assimilation to Improve Water 
Management Decision Making."  

 Dr. Bill Kustas, USDA:  “Monitoring Vineyard Water Use and Vine Water Status with Land Surface 
Temperature for Improved and Sustainable Water Management from Field to Regional Scales.”  

 Dr. Karl Rittger, UC-Boulder: “Optimizing the Indus Basin Irrigation System and reservoir operations 
using remotely sensed snow surface properties in the ParBal model.” 

 Dr. Hyongki Lee, U of Houston: “Monitoring surface water storage changes over the Lower Mekong 
with Multiple Satellite Techniques Towards Sustainable Water Management.” 

mailto:nancy.d.searby@nasa.gov
mailto:thierry.tormos@onema
mailto:ofranco@ideam.gov.co
mailto:Sushel.Unninayar@nasa.gov
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Water Quality 

 Dr. Christine Lee: JPL and NASA: “Maximizing Utility of Remote Sensing Data for Water Quality 
Monitoring and Resources Management in California’s Water Systems.” 

 
Essential Water Variables 

 Dr. Charon Birkett, University of Maryland, “G-REALM Project Contributions to GEOGLOWS.” 

 George Huffman, GSFC: “Global Precipitation Measurement Mission Products and Services at the 
NASA GES DISC.” 

 Dr. Matt Rodell, NASA: “Integrating GRACE and GRACE Follow on Data into Flood and Drought 
Forecasts for the Continental U.S.”  

 
Capacity Development 

 Dr. Faisal Hossain, University of Washington: “Improving Livelihoods through Sustainable Application 
of Earth Science, Remote Sensing and Advanced Information Technology for Improved Security in 
Water, Food and Energy at National and Regional Scales.” 

 Dr. Venkat Lakshmi, USC: “Evaluation of risk and capacity development for two Indian River Basins” 
 

 
 
 
 
 
 
 

Appendix D 
List of CNES scientists and PIs who contribute to GEOGLOWS Themes 

 
 

Cold regions 
Dr. Frédérique Rémy, LEGOS : Observation and monitoring of cryosphere with radar altimeter 
Dr. Frank Garestier, M2C: Siberian permafrost monitoring with remote sensing data 
Dr.Alexei KOURAEV, LEGOS : Frozen lakes monitoring with remote sensing, in-situ measurements and 
thermodynamic modeling.  
Dr. Etienne Berthier, Legos: TOP GLACIERS & SPIRIT: Sstereoscopic survey of Polar Ice: Reference Images 
& Topography 
 
Water Quality 
Dr. Jean-Michel Martinez, GET/ IRD: Monitoring water turbidity and surface suspended sediment 
concentration. 
Dr. Thierry Tormos, MAEP: The use of Sentinel 2 data to retrieve water quality over lakes.  
Dr. Charles Verpoorter, LOG : Hydro-sedimentary variability of the Mekong basing 
Dr. Laurent Kergoat, GET: Optical remote sensing of water surfaces to estimate health risks in West Africa.  
 
Water cycle variables 
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Dr. Mark Irvine, INRA / ISPA: Water surface temperature: analysis of its variability in relation with 
turbulence.  
Dr. Jean-François Crétaux, Dr. Stéphane Calmant CNES, IRD/LEGOS: The Hydroweb database: time series 
of altimetry heights and volumes 
Dr. Pierre Olivier Malaterre, G-EAU: Discharge estimation  
Dr. Marielle Gosset GET: Tropical hydro-meteorology from satellite observations  
Dr. Gilles Boulet, Cesbio/IRD and Albert Olioso, INRA-EMMAH: Estimation of daily evapotranspiration 
from infrared satellite and auxiliary data  
Dr. Yann Kerr, Ahmad El Bitar, Cesbio : Soil Moisture retrievals and derived products from SMOS mission 
Dr Nicolas  Baghdadi, TETIS and Dr Mehrez Zribi, Cesbio, Soil moisture estimates from S1 data 
 
Water Management 
Dr. Simon Gascoin, CESBIO: Spatial observation of snow cover with Landsat and Sentinel 2 satellites.  
Dr. Aaron Boone, Dr. Patrick Lemoigne, CNRM: Towards an improved understanding of the global 
hydrological cycle  
Dr. Javier Tomasella, INPE, Brazil and Dr. Fabrice Papa, LEGOS/IRD: Surface water volume from high 
resolution and wetland extent maps combined with altimeter observations. 
Dr. Ahmad Al Bitar, Cesbio : Synergy between SWOT and L-Band sensors for Wetlands 
Dr. Catherine Ottlé, LSCE: Space altimetry and radiometry for Water and Energy Transfers modeling 
Dr. Nathalie Philippon, IGE: Water and Light availability in Tropical Forests  
 
Drought 
Dr. Frédéric Frappart, GET: The use of scatterometer altimeter to characterize arid and semi-arid lands. 
 
Floods 
Dr. Fabien Durand, LEGOS: Floods dynamic in Bangladesh 
Dr. Doyle McKey, CEFE: Characterization of flood-prone savannas and their dynamics over the 
intertropical belt (Bolivia, Zambia and Democratic republic of Congo).  
 
Water energy-food-environment nexus 
Dr. Samuel Corgne, LETG:  Spatial and temporal high resolution images (optical and radar) to map 
irrigated crops and the land’s seasonal dynamic in South India.  
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Potential future deliverables: 
 
Human settlement maps will be used to support global monitoring progress in SDG 6 (Targets 6.1 and 
6.2.).  
 
A plan will be developed to improve the integration and archiving of non-traditional in-situ data (e.g., 
Soil Moisture Network data) with satellite data. 
 
Baseline information needs will be defined as a basis for integrated water management.  This will 
include information needs (stakeholder mapping, existing data sources and tools) and identification of 
gaps to help clarify the demand for GEOGLOWS.  
 
Create scenario tools for assessing water use for government and managers using existing tools, 
applications, and available data (household vs. energy, vs. agriculture vs. environment).      
 
A plan for a socio-economic database (including water use, water’s hidden cost, impacts [e.g., land use, 
sources, and quality]) with links to GEOGLOWS data will be developed.   
 
Baseline information needs will be defined as a basis for integrated water management.  This will 
include information needs (stakeholder mapping, existing data sources and tools) and identification of 
gaps to help clarify the demand for GEOGLOWS.  
 
Create scenario tools for assessing water use for government and managers using existing tools, 
applications, and available data (household vs. energy, vs. agriculture vs. environment).      
 
Assessment of the lessons learned from the US experience in communicating hydrological forecasts and 
information. Lessons learned from the U.S. experience.  
 
Develop scenarios for the different line ministries on water availability/quantity/quality using available 
data in a given basin or country level.   
 
A white paper that illustrates how relationships between global and local datasets for local-scale 
applications can be developed and leveraged in other regions will be developed.  
  
Complete a study to quantify global water availability (and quality) and how they may be altered in 
response to climate and/or land cover-land use change. Consider water management approaches to 
mitigate impacts.  
 
Develop an inventory of water-related products from all GEO initiatives, relevant non-GEO 
activities/products (e.g., global flood monitoring systems), and available/future satellite missions (e.g., 
SWOT, others).  
 
Develop tools for local, regional, and global multi-variate (cross-catalogue) analyses.  
 
An assessment of citizen data potential should be undertaken by exploring lessons learned from 
COCORAHS, mPING, GLOBE, and others.  
 
Undertake a survey/inventory and mapping of what data/portals already exist  
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Develop a plan for a workshop and TEDx Talks with contributors wishing to establish the vision and 
advance GEOGLOWS marketing.  
 
A global water cycle monitor will be developed and launched. For example, the NASA Global Land Data 
Assimilation System provides retrospective water availability assessments that can be enhanced for 
near-real time outputs at resolutions of 1 km and finer (see http://ldas.gsfc.nasa.gov).  This global water 
monitor would track variations and trends in terrestrial water storage and groundwater using GRACE 
satellite data and global floods using precipitation from satellite and in-situ data along with modelling 
that permits global to local outputs (see http://precip.gsfc.nasa.gov/).  Near-real time flood inundation 
mapping from MODIS may also be incorporated (see http://oas.gsfc.nasa.gov/floodmap/).  Earth 
observation data would be used to initialize forecasts and provide hydrologic predictions over a range of 
scales (days, months, years, and decades).   
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