NASA's WATER RESOURCES ELEMENT WITHIN
THE APPLIED SCIENCES PROGRAM

David Toll', Bradley Doorn’, Edwin Engman’
1- NASA/Goddard Space Flight Center, 2- NASA/Headquarters,

3- Science & Applications International Corporation

1. ABSTRACT

The NASA Applied Sciences Program works within NASA Earth sciences to leverage
investment of satellite and information systems to increase the benefits to society through the
widest practical use of NASA research results. Such observations provide a huge volume of
valuable data in both near-real-time and extended back nearly 50 years about the Earth’s land
surface conditions such as land cover type, vegetation type and health, precipitation, snow, soil
moisture, and water levels and radiation. Observations of this type combined with models and
analysis enable satellite-based assessment of numerous water resources management activities.
The primary goal of the Earth Science Applied Science Program is to improve future and current
operational systems by infusing them with scientific knowledge of the Earth system gained
through space-based observation, model results, and development and deployment of enabling
technologies, systems, and capabilities. Water resources is one of eight elements in the Applied
Sciences Program and it addresses concerns and decision making related to water quantity and

water quality

With increasing population pressure and water usage coupled with climate variability and
change, water issues are being reported by numerous groups as the most critical environmental
problems facing us in the 21* century. Competitive uses and the prevalence of river basins and
aquifers that extend across boundaries engender political tensions between communities,
stakeholders and countries. Mitigating these conflicts and meeting water demands requires using

existing resources more efficiently. The potential crises and conflicts arise when water is



competed among multiple uses. For example, urban areas, environmental and recreational uses,
agriculture, and energy production compete for scarce resources, not only in the Western U.S.
but throughout much of the U.S. but also in many parts of the world. In addition to water
availability issues, water quality related problems are seriously affecting human health and our
environment. The NASA Water Resources Program Element works to use NASA products to

address these critical issues.

The goal of the Water Resources Program is to encourage water management organizations to
use Earth science data, models, technology and other capabilities in their decision support tools
for problem solving related to water resource management The NASA Water Resources

Program organizes its projects under five functional themes.

1) Streamflow and Flood Forecasting

2) Water Supply and Irrigation (Includes evapotranspiration)
3) Drought

4) Water Quality

5) Climate and Water Resources

We will illustrate ongoing NASA Water Resources application projects evaluating and
benchmarking the use of NASA products primarily within the context of end users decision
support systems. To maximize this activity NASA Water Resources Program works closely with
other government agencies (e.g., the National Oceanic and Atmospheric Administration
(NOAA); the U.S. Department of Agriculture (USDA) Foreign Agricultural Service (FAS); the
U.S. Geological Survey (USGS); the Air Force Weather Agency (AFWA)), universities, and
non-profit, international, and private sector organizations. Examples of the types of NASA
contributions to the water management community include such possibilities as:
e Using satellite observations to estimate hydrologic variables, i.e., snow water equivalent, soil
moisture, aquifer volumes, reservoir storages, etc.
e Model derived products, i.e., evapotranspiration, precipitation, runoff, ground water recharge,

and other data assimilation products, etc.



e Water quality, i.e., improved inputs from NASA models and satellite observations to nonpoint

source models, turbidity, temperature, etc.

Activities in the Applied Sciences Program are carried out through competitive grants that are
peer reviewed to insure that they are technically feasible and address high priority Program
goals. This paper uses examples to describe the Water Resources Applied Sciences Program and
the potential opportunities for using NASA science products for problem solving. The paper
also describes how governmental, private and academic organizations can participate and

compete for NASA support to enhance their problem solving mandates.
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