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Water Resources Applied Research

The Water Resources program addresses
concerns and decision processes that are
related to water availability, water forecasts, and
water quality. The goal of the Water Resources
theme is to apply NASA satellite data to improve
the Decision Support Tools (DSTs) of user
groups that manage water resources. The Water
Resources theme partners with Federal
agencies, academia, private firms, and
international organizations.

RECENT SOLICITATIONS
« ROSES 2011 - Drought
v 9 Projects ($9M over 3 years)
ROSES 2013 - In-Season Forecasting of Water
Resource Anomalies
v' 9 Projects ($12M over 4 years)
ROSES 2016 — Water Quality and Agriculture
Water Use
v' Awards expected Dec 2016 ($9M over 3
years)
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NASA Satellite Irrigation Management Support:
Mapping Crop Water Requirements to Assist

Growers in Optimizing Water Use

ProJecT TEAM: NASA Ames Research Center, California Dept. of Water Resources, Western Growers Association, California State
University, Univ. of California Cooperative Extension, Desert Research Institute, USDA Ag. Research Service, USGS, Booth Ranches,
Chiquita, Constellation Wines, Del Monte Produce, Dole, E & J. Gallo, Farming D, Fresh Express, Pereira Farms, Ryan Palm Farms
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NASA SIMS web and mobile data services puts irrigation Students work hand in hand with growers to validate the system
demand across 8 million acres of farm land directly into the and quantify benefits

hands of farmers and water managers

For more information, contact forrest.s.melton@nasa.gov, or visit
https://c3.nasa.gov/water/projects/1/
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One Project in Detail:

Key Points:
NASA's satellite remote sensing, ground networks, supercomputing and scientific understanding have demonstrated that growers can maintain crop productivity while reducing applied water and improving on-farm water use efficiency.  NASA is working with growers, agricultural extension agencies, and water manage agencies in California to test and deploy this technology as quickly as possible.

NASA's satellite remote sensing is also enabling the state of California to monitor fallowed fields and increases in idled agricultural acreage as a result of reductions in surface water deliveries due to the ongoing drought (maps from project featured in Oct 2014 National Geographic).

This work can have an important impact on California and the western US by demonstrating technologies that can help growers and water managers identify opportunities to enhance on-farm irrigation management and water use efficiency.


Project Motivation:  California’s 77,900 farms and ranches produced $46.4 billion in cash receipts in 2013; CA produces half of fruits and vegetables grown in the U.S. Like other western states, agriculture uses the majority of available surface water supplies, and growers and water managers are concerned about both the current drought crisis and the long-term sustainability of water resources  important to maximize “crop per drop”.

Objective:  In collaboration with partner growers and California water management agencies, the Satellite Irrigation Management Support (SIMS) project is developing new information products from satellite data to support growers in optimizing irrigation. Through the project, near real-time indicators of crop condition and crop water requirements are being developed to provide growers with satellite-based information via easy-to-use data access tools for web browsers and mobile devices.  The project is also working with water managers to apply the data to support planning to improve the sustainability of California’s water resources.

Impacts:  The project has demonstrated a capability for mapping crop water requirements across 8 million acres of irrigated farmland in California; extensible to other states across the western U.S.  Other key impacts include:

1) Rigorous on-going validation studies and demonstration projects with partner growers across California are using wireless sensor networks and field measurements on commercial farms to confirm accuracy; grower partnerships are critical component of project success.  To date, accuracy across multiple crops is better than +/- 10%. 

2) Field trials:  Initial results from lettuce and broccoli trials confirm savings in applied water >20% (21-34% to date) without reductions in yield or quality; potential for co-benefits for management of fertilizer and water quality.

3) Long-term potential for benefits to growers on the order of $100 to >$1,000 per ha in savings in water and fertilizer.

4) Grower outreach and education in partnership with California agricultural extension services, Western Growers Association, and other grower organizations; involvement of student researchers is training of the next generation of scientists in cutting edge technologies. 

Current Status:
The project is currently testing and validating the information products and data services is collaboration with partner growers and the California Department of Water Resources.  Demonstration projects are also being conducting in collaboration with agricultural extension specialists at the University of California Cooperative Extension.  The California Department of Water Resources is also using data from the project to evaluate patterns of crop water use during the drought for use in planning for drought mitigation.  The objective of the project is to have an operational service available in 2016.

Important Notes:
In the past, over irrigation would contribute to recharge of shallow aquifers.  As the water table has dropped, growers are pumping from deeper and deeper aquifers, and irrigation water that leaches below the root zone is effectively lost in the short-term, since it may take many years or decades to reach and recharge aquifers which are currently being pumped for irrigation.

California growers have been making investments in improving irrigation efficiency through technologies like drip irrigation and many California growers are already highly efficient.  There is strong interest in continuing to improve on-farm water use efficiency but adoption of new tools is still a gradual process.

NASA is developing web data services to allow the satellite information to be integration into additional irrigation and nutrient management tools being developed by agricultural extension agencies and the commercial sector.

This work started with a single crop (grapes) in the Napa valley and has been scaled up to the Central Valley and has been demonstrated for a variety of crops.  Partners include CA Dept of Water Resources, Western Growers Association, USDA, USGS, California State University, UC Cooperative Extension, Desert Research Institute, Del Monte and Gallo, the largest wine maker in the state.  (Wine is a $4.5B industry in CA).

California companies like E. & J. Gallo are already operationally using Landsat satellite data to evaluate and manage irrigation schedules across thousands of acres of vineyards in California.

  




Lake Heights and Water Quality

Lake Urmia (0115) Height Variations from TOPEX/POSEIDON/Jason-1 and Jason-2/0STM Altimetry
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images) to detect water quality changes.
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D\Natel‘ QU a“ty — CyAN (CYanobacteria Assessment Network) N(\

Objective: Support the environmental management and public use of U.S. lakes and estuaries by providing a capability i \"]A
of detecting and quantifying algal blooms and related water quality using satellite data records. '

* 3 band reflectance model derived from USGS

Approach Landsat 7 & 8 surface reflectance products to
«  Preliminary versions of NOAA cyanobacteria predict chlorophyll (chl a) concentrations in lakes
algorithms implemented into NASA standard and ponds.
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Project is validating satellite based(modeled) temperature and chlorophyll with ground measured temperature and chlorophyll


SERVIR:

Flood Forecast Development

 What was the problem? Bangladesh’s severe flooding problems affect millions of residents.
The Institute of Water Modeling (IWM) in Bangladesh generates flood forecasts 3 days in
advance (which is insufficient time for families and farmers to prepare).

 What did SERVIR do? SERVIR PI linked JASON-2 altimetry data to flood forecasts.
SERVIR-Himalaya helped IWM develop capacity to generate flood forecasts 8 days in
advance using this near real time satellite data.
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 What came of it? IWM generated experimental 8-day forecasts accurately representing river
levels for the 2013 monsoon season. The Ministry of Water Resources now incorporates the
8-day forecasts in the official Bangladeshi forecasting system, providing 160 million citizens
with longer lead time for disaster preparedness.



M Formulation - Earth Science Missions and Instruments
B implementation : ‘ - . N
I Primary Ops
I Extended Ops
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Altimetry-FO (Formulation in FY16; Sentinel-6/Jason-CS)

Earth Science Instruments on ISS:
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Interagency Agreements

 Western Federal Advisory Support Team (WestFAST)

— WestFAST is a collaboration between 12 Federal agencies
with water management responsibilities in the West.
WestFAST was established to support the Western States
Water Council (WSWC) and the Western Governors
Association in coordinating Federal efforts regarding water
resources.

« Active Memorandum of Agreements/Understandings related to
water research with

— USAID

— USDA

— EPA

— NGA (Pending)




International Engagements Nasa

« Group on Earth Observations(GEO) | €o G LWS
— GEO GLObal Water Sustainability Initiative N/
(GEOGLOWS)

* Framework for addressing international water
resource challenges and the Earth observation
requirements to fulfill these needs

fay .
— GEO Global Agriculture Monitoring (GEOGLAM) (ﬁ’i €OG LAM

* Framework for addressing international food security Global Agricultural Monitoring
and food production challenges and the Earth
observation requirements to fulfill these needs

« SERVIR

— ajoint venture between NASA and the USAID, provides
state-of-the-art, satellite-based Earth monitoring,
Imaging and mapping data, geospatial information,
predictive models and science applications to help
improve environmental decision-making among
developing nations in eastern and southern Africa, the
Hindu-Kush region of the Himalayas and the lower 9
Mekong River Basin in Southeast Asia.
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NASA’s Western Water Applications Office
The “WWAOQO”

Accelerating the application of NASA Observations and scientific
analysis techniques to tangible, important, and timely water
management problems

A new NASA-wide program office located at JPL and sponsored by NASA

Applied Sciences of the Earth Science Division
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Goals and Status

GOALS

Identify: ~ WWAO will identify and address Western
water management applications in which NASA’s
unique capabilities can have an impact

2 B i T

Deliver: It will foster and support cost-effective ) Rangeland Health
projects which bring NASA’s Earth science results to Source: High

Western water management organizations in an
understandable and actionable format

Country News

ET New Mexico
Source: NASA —
DEVELOP

Off-Ramp: WWAO will strive to have its projects

advancing to the point where projects and products

are handed off to the stakeholder.
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Rangeland health map: Shaded areas indicate where rangeland has failed to meet BLM health standards between 1997 and 2013

Images tell the story of a project identified through interaction between Josh Fisher and NM State Engineer (Identify)who met at JPL WSWC RS workshop that used NASA data to quantify rangeland health (Deliver) via  a DEVELOP project resulting in a collaboration bet NM and JPL on a successful NCA proposal.
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