NASA Contributions for Improved Water Management to Developing Countries
Summary to IWG Meeting, Department of State, 7 April 2010

David Toll (NASA/GSFC), Brad Doorn (NASA/HQ), T. Engman (SAIC)

and J. Entin (NASA/HQ)
Summary 
· NASA has a clear mission to improve life on Earth by enabling people to use space-borne observations of our home planet to advance scientific understanding and meet societal needs.    
· Approximately $1.5B of the NASA budget supports Earth science research and applications.  The main focus of Earth sciences at NASA is to study the planet as an integrated system and understand the natural and anthropogenic impact on the Planet’s climatology.  
· The tools used in this effort—satellite data, ground measurements, and models—provide invaluable climate data and also have powerful applications to water resource planning and management, including famine early warning, disaster management including floods and land slides, transboundary water issues, water for food security, and overall aid water decision making.  
· These remote sensing observations are especially valuable to developing countries that have sparse data systems.  NASA strongly supports a free and open exchange of nearly all of its Earth science and satellite data.  
· The NASA Applied Sciences Program works within NASA Earth sciences to leverage the national investment in satellite and information systems towards societal benefit through the widest practical use of NASA research results.  
· To maximize this activity NASA works closely with other government agencies (e.g., NOAA, USDA, USAID, DoS, USGS, the Air Force Weather Agency) ,  NGOs (e.g., World Bank), universities, and non-profit, international, and private sector organizations.  
Examples of current NASA water activities in developing countries
1. Global Flood and Landslide Monitoring/Prediction System: Floods and associated rainfall-driven landslides account for the largest number of natural disasters and affect more people than any other types of natural disasters around the world.  U.S. and international agencies and non-governmental organizations (NGO’s) need accurate quantitative information about current or potential floods and landslides on a global basis in order to understand the impact on human life and livelihoods, and plan mitigation activities in an efficient and cost-effective manner.  In this project, NASA satellite data on rainfall and surface characteristics are used to inform understanding and prediction of flood and landslide hazard, globally, with the goal of producing operational systems.  
2. NASA SERVIR: The SERVIR initiative integrates satellite observations, ground-based data and forecast models to monitor and forecast environmental changes and to improve response to natural disasters. SERVIR enables scientists, educators, project managers and policy implementers to better respond to a range of issues including disaster management, agricultural development, biodiversity conservation and climate change. Endorsed by governments of Central America and East Africa and principally supported by NASA and the US Agency of International Development (USAID), a strong emphasis is placed on partnerships to fortify the availability of searchable and viewable earth observations, measurements, animations, and analysis.
SERVIR Africa
Under the larger SERVIR Africa project, NASA satellite precipitation data are used in the global flood calculations and are tailored for East Africa in collaboration with multi-national regional environmental organization (RCMRD) in Nairobi, Kenya.  
Central American SERVIR

The Central American SERVIR was established in 2005 through the efforts of NASA, USAID, the Water Center for the Humid Tropics of Latin America and the Caribbean (CATHALAC), the Central American Commission for the Environment and Development (CCAD), and other partners, at the request of the governments of Central America, as an innovative way to utilize space based assets for development.  Within Central America and the Caribbean, the SERVIR team at CATHALAC has, to date, responded to over 20 natural disasters and 10 environmental threats across the region, as well as developed a geospatial portal which provides improved access to regional data and metadata.  Providing water resources information is one component of its environmental system. 
3. Regional Water Assessments in the Middle East and North Africa Using Remote Sensing and Modeling: USAID with the World Bank has funded this regional effort led by scientists at NASA.  The project aims to provide satellite and model informed hydrological information relevant for water resources assessments in the Middle East and North Africa, a region that suffers from arid conditions, dense population, and inefficient use of fresh water resources. The project is being implemented in cooperation with regional partners as well as the World Bank and researchers from USDA and US academic institutions.  In addition to its technical goals, the project is intended to promote cooperation and data sharing among nations. 

4. NASA Support of the USAID Famine Early Warning Systems Network (FEWS NET): NASA provides critical information such as near real-time precipitation, lake level and vegetation information to the USAID sponsored Famine Early Warning Systems Network.  FEWS NET works with international, regional, national, and NGO partners providing food security assessments and is currently expanding its service from 21 countries to numerous additional developing countries.  Remote sensing estimates from NASA and NOAA are used operationally in FEWS NET to provide a variety of information products relevant to crop production and food security.  
5. Lake Level Monitoring:  A NASA funded project with the USDA FAS is providing water level data for many lakes and reservoirs for soon to be released 400+ (currently 100) lakes  and water bodies throughout the world.  This information is especially critical for assessing drought conditions and estimating the water potential for food production to developing countries of the world.  
6. Irrigated Agriculture for Pre-War and Post-War Iraq: NASA is supporting a project with USDA to assess of the extent of irrigated agriculture before and after the Iraq war.  The ability to accurately identify and estimate irrigated agriculture is especially important for countries where irrigated agriculture plays a dominant role because yields on irrigated lands can be nearly twice or more than those on dry land farmed areas. 
7. Soil Moisture for Rain-fed Agriculture Assessments: NASA is providing USDA with an improved global soil moisture product to be applied to their global crop yield forecasts. These forecasts allow crucial assessment of U.S. and global agriculture, trade policy, and food aid. 

8.  Distributed hydrological Information for Water Management in the Nile Basin: In this NASA-funded project, researchers from US universities, NASA, and USDA work with regional partners to improve water resource decision support systems for the Nile Basin through the informed application of satellite observations and computer models.  The project is intended to provide demonstrable improvements in water resource applications and to promote cooperation and data sharing between countries that share the Nile.
9. A NASA Land Data Assimilation System for Improved Famine Early Warning System: This project enhances the operations of the Famine Early Warning Systems Network (FEWS NET) through the application of NASA's Land Information System for integrated land surface modeling. We are creating a satellite and modeling system specifically for the domains, data streams, and monitoring/forecast requirements associated with food security assessment in data-sparse, developing country settings. 

10. HIMALA: Climate Impacts on Glaciers in the Himalaya Region: This project focuses on the application themes of climate and water resources with the objectives to provide potable and integrated water resources management information on Himalyan glacier fed rivers in Asia using NASA’s satellite remote sensing and to provide projections of climate change impacts on water resources. This system will aid populations at risk with early warning of floods, droughts and other water and climate-induced natural hazards in the Himalayan region (Afghanistan, Bangladesh, Bhutan, China, India, Burma, Nepal, and Pakistan), which is home to over 200 million inhabitants.
11. Satellite Depletion of Groundwater Estimates in India: Indirect evidence suggests that unsustainable water withdrawals in northwest India are rapidly depleting groundwater reserves, there has been no regional assessment of the rate of groundwater depletion. NASA scientists have applied satellite observations in combination with a hydrological modeling system to quantify the depletion rate of aquifers in the Indian states of Rajasthan, Punjab and Haryana (including Delhi). 
12. Integrating NASA Products into Decision Systems for Agriculture and Water Management in South America: We are using NASA remote sensing and modeling products combined with surface observations at various scales to improve decisions support systems in agriculture, drought and water resources management for South America (SA). This work is performed in partnership with regional partners that include national agencies and other end users.  
13. Capacity Building in Latin America and Africa: NASA is working in cooperation with other groups including the European Space Agency, Japanese Aerospace Exploration Agency, and NOAA through the international Group on Earth Observations (GEO) to help overcome problems developing countries have with the collection, analysis and dissemination of water-related geo-information.  The international framework is designed to improve water resource management and the scientific understanding of the water cycle.  
14. Hydrology for Environment, Life and Policy (HELP): HELP is a UNESCO initiative designed to bridge the gap between scientific hydrology and the various other stakeholders involved in comprehensive basin management decisions.  It is creating a new approach to integrated catchment management through the creation of a framework for water law and policy experts, water resource managers and water scientists to work together on water-related problems. NASA involvement for the HELP program involves support for the North American Coordinator to coordinate HELP activities among basins in the Americas.  
15. NASA Land Information System (LIS) in support of Air Force Weather Agency agriculture and meteorology.  LIS is a land surface modeling and data assimilation system (LDAS) capable of modeling at different spatial scales both globally and regionally.  NASA LIS is now employed operationally at AFWA providing near real time agriculture-meteorology replacing their 'AGRMET' approach providing enhanced spatial resolution (e.g., 25 km to 1 km) with expanded data integration capabilities.

