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NASA Earth Science Division, Applied Sciences Program 
Water Resources 
 
 
Summary of Calendar Year 2012 
 
The Water Resources Applications area supports the integration of Earth observations and 
models into management tools for the sustainable use of water. In 2012, Water Resources 
had 25 projects in its portfolio. Projects tackled issues such as water quality, soil moisture, 
groundwater change, snow water runoff, and climatic and ecological impacts on water 
resources. 
 
Water Resources made significant progress in 2012. Many of the portfolio projects reached 
their final stages and began delivering final products to their end users. NASA GSFC, the 
University of Maryland, and USDA FAS released the latest version of the most extensive 
reservoir and lakes height changes available to the public. The GEO-GLAM initiative 
reached new levels of maturity with the recognition from the G20 as a key element of 
support for AMIS to battle food insecurity and identification by CEOS for requirements 
support. GEO-GLAM also broadened its connections worldwide through multiple 
agricultural monitoring workshops such as JECAM Brazil, IIASA Agricultural Land Cover, 
and the CRAM Nairobi workshop on agricultural capacity building. George Mason 
University and USDA NASS began the final development of VegScape, which will be the first 
Web-based, remote sensing based, crop conditions assessment for the United States. The 
Snow Water Equivalent (SWE) products are published in a Sierras Near Real Time SWE 
Report. The product is used by the California state climatologist in his monthly summary. 
The Forest Carbon Management Framework (ForCaMF) project reached a significant 
milestone in 2012. The U.S. Forest Service decided to fund installation of ForCaMF 
throughout the rest of the nation. This is an investment that will total approximately $1 
million ($550,000 has been allocated over the first two years). The Forest Service views 
this as a good investment because ForCaMF is ready and able to provide mission-critical 
resource information that would otherwise be collected in a less standardized and more 
expensive way across the country. 
 
Water Resources awarded 13 drought-related projects in 2012 under the ROSES 2011 A.34 
solicitation. These projects are as feasibility projects, which will conclude with a final 
report evaluation and possible augmentation to realize the potential demonstrated in the 
feasibility portion of the project. The projects address drought-related monitoring and 
forecasting efforts, including the U.S. West, the New York City water source region, Brazil’s 
state of Mato Grosso, and all global food producing regions. 
 
Program activities included a Water Resources Program Review at Ames Research Center 
in September 2012, and final delivery of a Water Resources marketing survey. 
 
The Water Resources Applications area led, organized, and participated in many 
stakeholder events, including a Western States drought meeting, an Evapotranspiration for 
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Water Managers workshop, and three stakeholder meetings on global water for food. Most 
important, the Water Resources program management team is now receiving contributions 
from Karen Mohr, NASA GSFC, and Forrest Melton, NASA ARC, as associate program 
managers; and AAAS Fellow Christine Lee, who is providing critical support for program 
studies and actions at the program level. The Water Resources Applications area also 
continues to connect with major stakeholders like USGS (quarterly coordination meetings), 
Western Federal Advisory Team (WestFAST) meetings and teleconferences, and 
GEO/USGEO Water Task teams. The applications area also continued to seek clarity in its 
international efforts through robust partnerships with Applied Sciences Program Capacity 
Building and supporting activities with the U.S. Water Partnership at the U.S. Department of 
State. 
 

The Water Resources Applications area also directed support for three missions in various 
stages of development: Soil Moisture Active Passive (SMAP), Gravity Recovery and Climate 
Experiment Follow-On (GRACE-FO), and Surface Water Ocean Topography (SWOT). SMAP 
applications efforts continued to strive forward with a new portfolio of Early Adopters 
connecting potential SMAP applications with SMAP test data. GRACE-FO and SWOT deputy 
application leads initiated their discussions with the mission teams and mission science 
teams. SWOT requirements included applications efforts as the mission transitioned to 
Phase A.  
 
In 2013, the Water Resources Applications area will evaluate the 2012 feasibility projects 
for possible follow-on implementation of the applications with stakeholder organizations. 
A new solicitation in Water Resources will be published in 2013 and key decision points 
are expected to be reached in various projects; e.g. GEOGLAM receiving formal recognition 
by CEOS and initiating a U.S. government-supported GEOGLAM Program Office, initiating 
guidelines and formal projects for the SWOT and GRACE-FO missions, convening meetings 
with NGA on food security and climate change, and kicking off a Water Resources 
communication and collaboration effort highlighted by a Web-based information sharing 
tool.  
 
The past year was a rebuilding one as new projects were initiated late in the year and many 
mature projects reaching their transition stages. The applications area realized a number of 
successes in 2012 but not at the rate that is possible. In 2012 the Water Resources 
Applications area initiated program activities for reporting and a better website presence. 
 
In 2013 the Stage 2 Drought projects and the ROSES2013 solicitation selections will 
comprise the bulk of the Water Resources portfolio and should provide a good foundation 
of applied research. Quarterly reports will be fully institutionalized in the portfolio that will 
eventually feed the Water Resources community of practice website. 
 
In 2013 the Water Resources applications area will implement an Application Area website 
as a primary tool for the Water Resources community of practice. Other activities will 
include a study on Water Resources triggers, an international strategy for water resources 
applications development, a water quality strategy partnering with EPA, GEOGLAM project 
office support and finalized CEOS plan, and a training plan for project transitions. 
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In 2013, SMAP applications plans for post-launch (Phase E) activities will be finalized. Also, 
applications plans, projects, and studies are planned for GRACE-FO and SWOT. 
 
 
 
Presentations and Publications (Selected) 
Doorn, Bradley, “Winnipeg Conference on the Water-Energy-Food Security Nexus,” 
Winnipeg, Canada, 2 April 2012 
 
Doorn, Bradley, “NASA Water Resource Applications Overview,” Water Remote Sensing 
Workshop (Western States), San Diego, CA, 27-28 September 2012 
 
Doorn, Bradley, “USGEO Water Integration Component,” AGU GEOSS Water Strategy 
Meeting, San Francisco, CA, 29-30 November 2012 
 
Doorn, Bradley, “Identifying NASA Earth Observations that Support Forestry/Agriculture 
Management,” USFS Forest Inventory and Analysis Science Symposium, Baltimore, MD, 6 
December 2012  
 
Melton, Forrest, “Extreme Weather Events and Applications of Remote Sensing 
Western States Water Council Extreme Weather Workshop,” San Diego, CA, 31 July 2012 
 
Melton, Forrest, “Overview of the NASA Applied Sciences Program, Water Resources 
Application Area,” Western States Remote Sensing of ET Workshop, Boise, ID, 25 October 
2012 
 
Melton, Forrest, “NASA Earth Exchange: Applications for Water Resources,” GEOSS Water 
Resources Workshop, San Francisco, CA, 3 December 2012 
 
Mohr, Karen, “Land emissivity needs for GPM retrievals over land: GPM-SMAP Synergies,” 
Hydrology Applications Joint Mission Tutorial for SMAP with GPM, GRACE-FO & SWOT, 
USGS-Reston, 17-18 October 2012. 
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Summary of Projects: Calendar Year 2012 
 
 
Project: The Global Reservoir and Lake Monitor (GRLM): Expansion and Enhancement of 
Water Heights Products 
 
Principal investigator: Charon Birkett, University of Maryland at College Park; Curt 
Reynolds, USDA FAS 
 
Project year: 1 
 
Year-end ARL: 1 (for SARAL, ERS, and CryoSat-2 data); 4-6 (for Envisat) 
 
Description:  
Utilizing satellite radar altimetry data, the project aims to increase the temporal and spatial 
resolution and delivery time of lake and reservoir water-level products, improve on 
product accuracy, and engage with additional stakeholders on product integration into 
various decision support systems. Additional objectives: 
 Address drought assessment and information in support of water resources and food 

security.  
 
End users: USDA FAS, USGS, NGA, ERDC/DREN  
 
Data sources, models, technology: NASA/CNES satellite radar altimetry (observations of 
surface water levels)  
 
Major accomplishments in CY 2012: 
 Made available revised and upgraded lake-level products (TPJO.2) for the 1992-2012 

period based on the NASA/CNES suite of radar altimeters.  
 Released TPJO.2 product to USDA FAS. 
 Initiated overview (with view to automation and mergers) of current GRLM system. 
 Published paper in Journal of Applied Remote Sensing: Ricko et al., “Intercomparison and 

validation of continental water level products derived from satellite radar altimetry.” 
 
Plans or expectations for 2013: 
 Release TPJO.2 product to other stakeholders and general public.  
 Projected ending ARL: 5-6 (June 2013, Stage 1); 9 (2015-2016, Stage 2). 
 

* * * 
 
Project: Assessing Water Resources in Remote, Sparsely Gauged, Snow-Dominated 
Mountain Basins 
 
Principal investigator: Jeff Dozier, University of California at Santa Barbara 



NASA Applied Sciences – Water Resources: CY 2012  5  

 
Project year: 1  
 
Year-end ARL: 4 
 
Description:  
Using Earth observations and modeling, this project seeks to estimate seasonal snow 
volumes, relative to historical trends and extremes, in snow-dominated mountains that 
have emerging or enduring insecurity related to water resources. Scope: Hindu Kush 
(Afghanistan), Upper Indus (Pakistan), Sierra Nevada (California). Additional objectives: 
 Identify, on regional and local bases, “crisis” and near-crisis events compared against 

historical data.  
 
End users: U.S. Army Staff, U.S. Army Corps of Engineers, U.S. Embassy (Afghanistan, 
Pakistan), California Department of Water Resources  
 
Data sources, models, technology: MODIS (VIIRS in future), SSM/I, assimilations from GDAS 
and GLDAS, own models and from NOHRSC  
 
Major accomplishments in CY 2012: 
 Historical analyses of SSM/I snow data show that the 2011 drought was evident by 

April, whereas the United Nations/IRIN warning came in September. 
 Reconstruction of snow water equivalent from MODIS and energy balance models in the 

Sierra Nevada matches snow pillow and stream-flow data better than either SNODAS or 
interpolation, but after the fact. 

 In each year, there is a statistically significant correlation (      ) between the 
SNODAS and reconstruction results, potentially enabling real-time estimates (but 
regression coefficients not stable year-to-year). 

 Predictive model shows water stresses matching the areas of the 2011 drought in 
Southwest Asia. 
 

Plans or expectations for 2013: 
 Statistical relationship between Reconstructed SWE, Microwave SWE, and NOHRSC-

modeled SWE would enable stream-flow prediction.  
 Gauge data from Sierra Nevada, and also from Upper Indus, will help validate 

predictions. 
 Analysis of societal resilience will help target response to crises.  
 Projected ending ARL: 6 (June 2013).  
 

* * * 
 
Project: Development of a Multi-Scale, Remote-Sensing Based Framework for Mapping 
Drought over North America 
 
Principal investigator: Christopher Hain, University of Maryland/NOAA 
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Project year: 1  
 
Year-end ARL: 4  
 
Description:  
Incorporating multiple Earth observations, this project aims to develop a drought 
monitoring tool for North America based on remotely sensed estimates of 
evapotranspiration (ESI, Evaporative Stress Index). Additional objectives: 
 Establish utility of ESI in monitoring crop conditions. To establish this utility, ESI will be 

used by collaborators at the National Drought Mitigation Center (supporting the U.S. 
Drought Monitor and the North American Drought Monitor) and collaborators at the 
USDA National Agricultural Statistics Service (NASS). 

 
End users: National Drought Mitigation Center, NOAA, USDA NASS 
 
Data sources, models, technology: GOES (geostationary TIR data); MODIS (LAI, Albedo, 
Emissivity, Landcover Type); Atmosphere Land Exchange Inverse (ALEXI) Two-Source 
Energy Balance Model; GLDAS (SM/ET for intercomparison with ESI)  
 
Major accomplishments in CY 2012: 
 Finished the generation of Version 1 of the North American ESI product (retrospective 

2000-2011). 
 Began to prepare commonly used drought metrics (i.e., GLDAS ET/SM, SPI, NDVI/LAI, 

VHI, etc.) over North America to be used in an intercomparison evaluation strategy. 
 Attended the NOAA MAPP Drought Task Force Meeting in Fort Collins (October 2012) 

to talk about current and future ESI applications to a group of drought product end 
users. 

 Gave invited presentations at the AGU Fall Meeting about current ESI research.  
 NASA website featured project’s ESI research on December 5, 2012 

(http://www.nasa.gov/topics/earth/features/plant-stress.html). 
  

Plans or expectations for 2013: 
 ALEXI ESI system will be a fully functioning, automated prototype, ingesting all 

necessary inputs, running in real time and providing weekly ESI data sets to end users 
at NDMC and USDA NASS.  

 The end users will provide evaluations of the ESI data sets and aid in quantifying the 
potential impact of the products in each of their specific application areas.  

 Projected ending ARL: 5 (June 2013). 
 

* * * 
 
Project: Integration of Remote Sensing Observations and a Web-Based Decision Support 
System for Managing Impacts of Agricultural Droughts on Crop Yields in Heterogeneous 
Landscapes 

http://www.nasa.gov/topics/earth/features/plant-stress.html
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Principal investigator: Jasmeet Judge, University of Florida 
 
Project year: 1 
 
Year-end ARL: 3-4 
 
Description:  
This feasibility study aims to downscale satellite-based near-surface soil moisture to 1 km 
using information theory concepts, and obtain root zone soil moisture and crop yields at 1 
km through data assimilation. Additional objectives: 
 Integrate these crop yield estimates with a Web-based decision support system to 

recommend management and adaptation strategies in support of food security and 
efficiency.  

 
End users: Federation of Production Cooperatives (Fecoprod), Paraguay; Cargill, Inc.  
 
Data sources, models, technology: SMOS (soil moisture); TRMM (precipitation); MODIS (leaf 
area index, land surface temperature, land cover) 
 
Major accomplishments in CY 2012: 
 Initiated collaborations with researchers and partners from various sectors in Brazil, 

Argentina, and Paraguay.  
 Obtained satellite products and some in situ data in the region.  
 Evaluated downscaling methodology based upon Principle of Relevant Information 

(PRI) for a synthetic experiment and compared with existing algorithm (Piles et al., 
2011) proposed for downscaling SMOS soil moisture. 

 Developed transformation function using in situ data for three sites in Brazil. 
 Completed preliminary implementation of the PRI method to downscale SMOS soil 

moisture to 1 km. 
 Presented at AGU Fall Meeting: Nagarajan et al., “Downscaling soil moisture product 

from SMOS for monitoring agricultural droughts in South America.” 
 
Plans or expectations for 2013: 
 Obtain more in situ data in Brazil, Argentina, and Paraguay for better transformation 

functions and implementation of PRI.  
 Assimilate 1 km soil moisture into crop growth model for root zone soil moisture and 

crop yield estimation in the region.  
 Projected ending ARL: 5 (May 2013).  

 
* * * 

 
Project: The GEO Global Agriculture Monitoring (GEO-GLAM) Task: Supporting the GEOSS 
Vision for an Agricultural Monitoring System of Systems 
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Principal investigator: Chris Justice and Inbal Becker-Reshef, University of Maryland at 
College Park 
 
Project year: 2 
 
Year-end ARL: N/A (not required) 
 
Description:  
The project seeks to strengthen the international community’s capacity to produce and 
disseminate relevant, timely and accurate forecasts of agricultural production at national, 
regional, and global scales through the use of satellite observations.  
 GEO-GLAM will be implemented within the multinational framework of GEO.  
 Expected project outcome: an improved and more harmonized systems of systems 

taking advantage of new satellite assets and methods and a higher level of international 
coordination. 

 
End users: FAO Agricultural Market Information System (AMIS) initiative, USDA FAS 
 
Data sources, models, technology: Landsat and Sentinel 2 reflectances 
 
Major accomplishments in CY 2012: 
 Developed the GEO-GLAM initiative, including development of the proposal and 

articulation of work plan and initiative governance.  
 Articulated the Earth observations requirements for global agricultural monitoring; co- 

organized a CEOS/GEO-GLAM workshop on this topic.  
 Established a working relationship with the AMIS initiative; represented GEO-GLAM at 

the first AMIS meeting at FAO.  
 Continued leadership of the GEO-Agriculture task (AG-01), including coordination of 

community of practice, task updates and reporting, help to articulate and initiate new 
subtasks (rangelands, best available cropland mask).  

 Organized, chaired, and participated in multiple agricultural monitoring meetings such 
as JECAM Brazil, IIASA Agricultural Land Cover, and CRAM Nairobi workshop on 
agricultural capacity building.  

 
Plans or expectations for 2013:  
 Demonstrate a prototype of global agricultural land use from Landsat and Sentinel-2 

satellites for a limited geographic scope (4-5 demonstrator countries). 
 

* * * 
 
Project: Application of Evapotranspiration and Soil Moisture Remote Sensing Products to 
Enhance Hydrological Modeling for Decision Support in the New York City Water Supply 
 
Principal investigator: Nir Krakauer, City College of New York  
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Project year: 1 
 
Year-end ARL: 2 
 
Description:  
In a partnership between the City University of New York and the New York City 
Department of Environmental Protection, this feasibility study applies remote sensing to 
assess and calibrate the watershed hydrology models now being used for making decisions 
concerning the NYC water supply, with an emphasis on low-flow (dry summer) conditions. 
Additional objectives: 
 Survey available relevant remote sensing products. 
 Select a suitable subset of products; prototype use in the NYC watershed for model 

verification and calibration. 
 
End users: New York City Department of Environmental Protection (NYCDEP), Consortium 
for Climate Risk in the Urban Northeast  
 
Data sources, models, technology: MODIS (evapotranspiration); AMSR-E/others (soil 
moisture); GRACE (water storage) 
 
Major accomplishments in CY 2012: 
 Demonstrated the efficacy of integrating remote sensing data to calibrate the hydrology 

model GWLF that is presently employed by NYCDEP to help manage the New York City 
water supply. 

 
Plans or expectations for 2013: 
 Perform model calibration and compare calibrated with baseline model. 
 Prepare plans for full-scale use of selected remote sensing products to inform NYCDEP 

decision making.  
 Projected ending ARL: 3 (May 2013).  

* * * 
 
Project: Satellite Earth Image Products Applied to the Development of Coastal Water 
Quality Standards 
 
Principal investigator: John Lehrter, EPA 
 
Project year: 3 
 
Year-end ARL: 8 (numeric nutrient criteria development); 5 (rezoning of MPA) 
 
Description:  
This project utilizes satellite ocean color data products to inform two water quality 
decisions: 1) the development of numeric nutrient criteria for the state of Florida, and 2) 
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rezoning of a marine protected area (MPA), the Florida Keys National Marine Sanctuary 
(FKNMS).  
 
End users: EPA Office of Water, Florida Fish and Wildlife, Alabama Department of 
Environmental Management, Florida Keys National Marine Sanctuary 
 
Data sources, models, technology: MODIS, Landsat, SeaWiFS, MERIS  
 
Major accomplishments in CY 2012: 
 EPA rulemaking adopted and used coastal remote sensing for Florida coastal numeric 

nutrient criteria. 
 Added coastal remote sensing products to the suite of data products hosted by the 

Florida Fish and Wildlife Commission to support the rezoning of FKNMS. 
 Published paper in Environmental Science and Technology: Schaeffer et al., “An approach 

to develop numeric water quality criteria for coastal waters using the SeaWiFS satellite 
record.”  

 
Plans or expectations for 2013: 
 No cost extension to await finalization of EPA rules. 
 Projected ending ARL: 9 (November 2013); 7-8 (June 2014).  

 
* * * 

 
Project: Investigating the Feasibility of Incorporating Remote Sensing and Earth Science 
Data Sets into Existing Frameworks for Improving Water Supply and Drought Forecasts in 
California 
 
Principal investigator: Steve Margulis, University of California at Los Angeles 
 
Project year: 1  
 
Year-end ARL: 3  
 
Description:  
Integrating Landsat observations and NLDAS forcing data sets, this project seeks to 
generate a historical reanalysis of high-resolution snow water equivalent maps in key 
Sierra Nevada basins in order to develop improved water supply forecasting models. 
Stakeholders include many water agencies, which need to forecast water supply from 
spring snowmelt. 
 
End users: Los Angeles Department of Water and Power; Metropolitan Water District of 
Southern California; California Department of Water Resources 
 
Data sources, models, technology: Landsat Thematic Mapper observations; NASA NLDAS 
forcing data sets; land surface models; data assimilation reanalysis techniques 
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Major accomplishments in CY 2012: 
 Collected data used in current forecasting system (in situ SWE and runoff data); 

developed baseline forecasting system; assessed potential improvements in forecasting 
system (especially in drought years).  

 Applied long-term high-resolution reanalysis for Kern, Feather, and Owens River 
basins; validated results.  
 

Plans or expectations for 2013: 
 Present historical reanalysis results to agencies; work on development of new methods 

based on historical reanalysis results. 
 Build new forecast models using results from reanalysis. Test augmented linear 

regression, and various nonlinear regression and other models. 
 Use meetings with agencies to identify/manage organizational challenges to integrating 

new models.  
 Use meetings also to gauge more advanced (data assimilation-based) real time methods 

for Phase 2.  
 Integrate new model(s) into agency frameworks. 
 Projected ending ARL: 4 (May 2013). 
 Projected ending ARL with no-cost extension: 4 (September 2013). 
 

* * * 
 
Project: Mitigation of Drought Impacts on Agriculture through Satellite Irrigation 
Monitoring and Management Support 
 
Principal investigator: Forrest Melton, NASA Ames Cooperative for Research in Earth 
Science and Technology 
 
Project year: 1  
 
Year-end ARL: 5  
 
Description:  
This project seeks to support growers and water managers in optimizing irrigation 
management by integrating satellite-derived estimates of crop water requirements with 
the California Department of Water Resources (CDWR) California Irrigation Management 
Information System (CIMIS). Scope: California (Phase 1); irrigated agricultural lands in 
western United States (Phase 2). 
 
End users/stakeholders: CDWR; Western Growers Association; several private sector 
growers (pilot study participants); NOAA NWS; USDA ARS; USDA NRCS; UCCE 
 
Data sources, models, technology: Landsat 5/7, LDCM, Terra/MODIS, Aqua/MODIS, VIIRS, 
SPOT, AWiFS, TOPS  
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Major accomplishments in CY 2012: 
 Completed prototype system; released online interface to project partners, currently 

publicly accessible. Presented system to CDWR, Western Growers Association 
membership, and growers in Fresno County and San Benito County. Invited to talk to 
California Irrigation Institute in February 2013. 

 Completed field validation campaign in partnership with partner growers, CDWR, CSU 
Fresno, and USDA ARS.  

 Completed field irrigation trials in partnership with USDA ARS and UCCE. Year 1 results 
demonstrated 30% reduction in applied yields with equivalent or improved yields for 
lettuce and broccoli crops. Initial results indicate >50% reduction in nitrate leaching 
under SIMS/UCCE irrigation schedules relative to standard practice.  

 Received $53,000 grant for equipment from Oreggia Family Foundation, a private 
agricultural foundation in the Salinas Valley.  

 NPR California Report featured project in July 2012.  
 Published manuscript describing SIMS framework in IEEE Journal of Selected Topics in 

Applied Earth Observations and Remote Sensing special issue (December 2012): Melton 
et al., “Satellite mapping of crop condition and evapotranspiration for irrigation 
management support with the Terrestrial Observation and Prediction System.”   
 

Plans or expectations for 2013: 
 Initiation of field trials by end of Phase 1.  
 Projected ending ARL, Phase 1: 6 (June 2013).  
 Upgraded CDWR/CIMIS servers to prepare for full integration in Phase 2. 
 Projected ending ARL, Phase 2: 9 (July 2015).  
 

* * * 
 
Project: Integration of Precision NASA Snow Products with the Operations of the Colorado 
Basin River Forecast Center to Improve Decision Making under Drought Conditions 
 
Principal investigator: Thomas Painter, NASA Jet Propulsion Laboratory 
 
Project year: 1  
 
Year-end ARL: 6  
 
Description:  
Integrating real-time MODSCAG fractional Snow Covered Area (SCA) into Colorado Basin 
River Forecast Center (CBRFC) modeling and analysis systems and into stakeholder-
oriented data products, this project aims to markedly reduce SCA uncertainties that have 
hampered forecasting operations for decades. Scope: Colorado River Basin. Stakeholder: 
Colorado River Water Conservation District. Additional objectives:  
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 Ingest and study MODIS Dust Radiative Forcing in Snow (MODDRFS) radiative forcing 
imagery, to better understand its value as an input to modeling and forecasting 
approaches. 

 CBRFC will offer a direct connection to stakeholders (end users) and together with 
other linked NWS operational centers provide an institutional home to maintain the 
advances of this effort beyond project’s end. 

 
End users: National Weather Service, Denver Water, U.S. Bureau of Reclamation  
 
Data sources, models, technology: MODSCAG SCA, MODDRFS Dust/BC Radiative Forcing in 
Snow + SNOW-17/Sac-SMA operational forecasting model 
 
Major accomplishments in CY 2012: 
 Published MODDRFS algorithm in Geophysical Research Letters.  
 Finalized processing flow for MODSCAG and MODDRFS near real-time products. These 

products are now staged on JPL Snow Server for use by CBRFC with sub-24 hour 
latency. 

 CBRFC automated ingest of MODSCAG and MODDRFS products from JPL Snow Server 
via cron job each day. 

 CBRFC is implementing code to stratify MODSCAG products into elevation SCA by sub-
basin in Colorado River Basin. 

 Held initial discussions with NOHRSC and National Water Model about their ingest of 
MODSCAG and MODDRFS products into the broader modeling framework. 

 JPL and CBRFC analyzed sensitivity of errors in forecasts to dust radiative forcing 
during snowmelt season as retrieved from MODDRFS—analysis showed significant 
linear relationship between error and radiative forcing. Presented this at AGU Fall 
Meeting, Colorado River Water Users Association annual meeting, etc.  
 

Plans or expectations for 2013: 
 Projected ending ARL: 7/8 (June 2013). MODSCAG+MODDRFS integrated into CBRFC 

forecasts and tested with end users and stakeholders.  
 Projected ending ARL with no-cost extension: 9 (TBD). CBRFC and its community will 

understand best implementation of remote sensing products into system. CBRFC will 
have full integration of MODSCAG and MODDRFS products into runoff forecasting.  

 
* * * 

 
Project: Adaptation Planning for Climate Change Impacts using Advanced Decision 
Support and Remote Sensing: Irrigated Agriculture in California’s Central Valley 
 
Principal investigator: Cynthia Rosenzweig, NASA 
 
Project year: 1  
 
Year-end ARL: 3 
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Description:  
Integrating Earth observations and modeling, this project is exploring current and future 
water availability for irrigation across the Central Valley and western United States in 
collaboration with the U.S. Bureau of Reclamation. Additional objectives:  
 Improve the representation of crops in hydrologic models. 
 Simulate current and future available water throughout the Central Valley and 

distributions of water among competing uses. 
 Assess the impacts of future water availability on crop yields in irrigated agricultural 

areas. 
 Create a regional framework of water resources for the western United States.  
 
End users: U.S. Bureau of Reclamation 
 
Data sources, models, technology: TRMM 3B42; MODIS; Envisat ASAR; Water Evaluation 
and Planning System (WEAP); Decision Support System for Agrotechnology Transfer 
(DSSAT); Water Balance Transport Model (WBM+) 
 
Major accomplishments in CY 2012: 
 Completed the initial coupling of DSSAT to WEAP.  
 Developed script enabling dynamic irrigation based on water supply constraints from 

WEAP. 
 Created historical and future climate scenarios using the Bias-Corrected with 

Constructed Analogues data set of Maurer et al., 2010, and NARCCAP deltas. 
 Conducted cursory analysis of current and future runoff simulated by WBM+ forced 

using statistically downscaled CMIP5 simulations. 
 Presented project and preliminary results at session GC034 (Adaptation Planning for 

Climate Change Impacts on Irrigated Agriculture in California) of the AGU Fall Meeting.  
 
Plans or expectations for 2013: 
 Finalize coupling of WEAP-DSSAT with irrigation algorithm. 
 Deploy WEAP-DSSAT over the entire Central Valley. 
 Complete WBM+ simulations using consistent climate forcing data set. 
 Projected ending ARL: 5 (May 2013). 
 

* * * 
 
Project: Improving Agricultural Supply and Demand Estimates by Integrating NASA Water 
Cycle-Related Data and Technologies into USDA World Agricultural Outlook Board Decision 
Making Environment 
 
Principal investigator: William Teng, ADNET Systems Inc. 
 
Project year: 3 
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Year-end ARL: 6 (precipitation); 4 (soil moisture) 
 
Description:  
The project aims to integrate NASA satellite precipitation and soil moisture data into USDA 
WAOB decision making environment to improve WAOB’s crop forecasting capabilities.  
Geographic scope: global. 
 
End users: EPA Office of Water, Florida Fish and Wildlife, Alabama Department of 
Environmental Management, Florida Keys National Marine Sanctuary 
 
Data sources, models, technology: TRMM 3B42 daily precipitation; Aqua/AMSR-E L2A; TMI 
1B11; WindSat SDR brightness temperature; LPRM (Land Parameter Retrieval Model); 
OPeNDAP; Giovanni 
 
Major accomplishments in CY 2012: 
 Completed processing of Level 2 soil moisture data, based on LPRM applied to WindSat 

brightness temperature data, for all dates of WindSat currently available from Naval 
Research Laboratory. 

 Completed, with algorithm developer, verification of sample files of Level 2 soil 
moisture data processed from WindSat SDR LowRes input brightness temperature data, 
using the LPRM algorithm.  

 Integrated processing code into GES DISC production environment. All archived data 
(thus far, temporal coverage of October 2007 to July 2012) are available for internal 
project use and external beta testing. 

 
Plans or expectations for 2013: 
 Complete LPRM-WindSat Level-3 processing.  
 Projected ending ARL: 8; 6 (May 2013). 

 

* * * 

Project: Fallowed Area Mapping for Drought Impact Reporting and Decision Making 
 
Principal investigator: James Verdin, USGS EROS 
 
Project year: 1  
 
Year-end ARL: 3  
 
Description:  
This multiagency effort seeks to demonstrate the feasibility of a fallowed land monitoring 
service using remote sensing. Scope: Central Valley, California. Project involves USGS EROS, 
USDA NASS, California Department of Water Resources, and NASA Ames Research Center. 
Additional objectives: 
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 Improve the timeliness of fallowed area information products to support within-season 
decision making on drought disaster declarations and proposed water transfers.  

 Gauge impacts on local economies and employment. 
 
End users: California Department of Water Resources; U.S. Bureau of Reclamation; 
California Farm Water Coalition; Western Growers Association; National Integrated 
Drought Information System  
 
Data sources, models, technology: expedited and specialized processing of Landsat 5 TM 
and Landsat 7 ETM+ imagery, supplemented with MODIS 250 m NDVI data  
 
Major accomplishments in CY 2012: 
 USDA demonstrated that Cropland Data Layer classification techniques can be used to 

provide monthly fallowed acreage estimates during mid- and late-season periods. 
 USGS demonstrated that an automated cropland classification algorithm can be applied 

to MODIS and Landsat partial year data to estimate fallowed acreage. 
 Field data collected by CSUMB in October showed that 110 of 134 fallow fields visited 

were correctly identified by USDA, USGS, or both methods. 
 
Plans or expectations for 2013: 
 Projected ending ARL: 3 (April 2013). 
 Follow-on proposal to articulate path to ARL 9.  
 

* * * 
 
Project: Cloud Computing-Based Delivery of Drought Information at Multiple Scales 
 
Principal investigator: Enrique R. Vivoni, Arizona State University 
 
Project year: 1 
 
Year-end ARL: 5 
 
Description:  
This project seeks to integrate drought information from remote sensing products and 
hydrologic models for use in data sparse regions of Latin America, specifically in Brazil and 
Mexico, but with global applicability. Additional objectives: 
 Achieve integration within a cloud computing-based platform that enables decision 

makers to explore, display, and analyze the products within a browser. 
 
End users: Insituto Tecnologico de Sonora (state university coordinating with local water 
management agencies and irrigation districts, Mexico); Centro Nacional de Monitoramento 
e Alertas de Desastres Naturais (federal multi-agency organization, Brazil) 
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Data sources, models, technology: MODIS, MERRA, CASA, CASA-HYDRA, Planetary Skin 
Cloud-computing platform 
 
Major accomplishments in CY 2012: 
 Refined the statistical metrics to be included in the drought monitor, including drought 

area, severity, and intensity.  
 Designed decision flows for stakeholders’ use of the platform in the next release.  
 Began the process of validating the drought products against field observations. 
 Expanded the modeling activities to include CASA-HYDRA simulations in a selected 

basin in Mexico and Brazil. 
 Presented at AGU Fall Meeting: Vivoni et al., “Cloud computing-based platform for 

drought decision-making using remote sensing and modeling products: preliminary 
results for Brazil.” 

 
Plans or expectations for 2013: 
 Demonstrate end-to-end system with iterative stakeholder feedback and input. 
 Projected ending ARL: 7 (May 2013).  
 

* * * 
 

Project: The Quick Drought Response Index (QuickDRI): An Integrated Approach for Rapid 
Response Agricultural Drought Monitoring  
 
Principal investigator: Brian Wardlow and Mark Svoboda, National Drought Mitigation 
Center/University of Nebraska at Lincoln 
 
Project year: 1 
 
Year-end ARL: 3 
 
Description:  
This project integrates vegetation and soil moisture data to enhance the U.S. Drought 
Monitor (USDM). QuickDRI is designed to monitor early-stage and rapid-onset drought 
stress on vegetation to improve key decision making such as the multimillion-dollar USDA 
Livestock Forage Disaster Program that uses the USDM. Scope: continental United States 
(Southern Great Plains sub-area for Year 1).  
 
End users: USDM, USDA Farm Service Agency, NOAA NWS, NOAA National Integrated 
Drought Information System, state-level drought monitoring groups  
 
Data sources, models, technology: MODIS-based vegetation index data; GRACE-based soil 
moisture; GOES-based evapotranspiration; NLDAS-modeled soil moisture 
 
Major accomplishments in CY 2012: 
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 Completed 11-year, weekly time series (2000-2011) of QuickDRI model data inputs for 
the continental United States, including eMODIS-based SVI, eMODIS-based SOSA, 
GRACE-based root-zone soil moisture, GOES-based ESI, NLDAS 1-m soil moisture. 

 Completed 11-year, weekly time series of climate-based drought index data for 
approximately 1,200 weather station locations across the continental United States, 
including SPEI, SPI, self-calibrated Palmer drought indices.  

 Completed development of gridded biophysical variables over the continental United 
States, including STATSGO root-zone soil moisture, MODIS-based irrigated agricultural 
lands, NLCD 2001, SRTM DEM, Omernik ecoregions. 
 

Plans or expectations for 2013: 
 Projected ending ARL: 5 (June 2013). 
 

* * * 
 
Project: Distributed Hydrological Information for Water Management in the Nile Basin 
 
Principal investigator: Ben Zaitchik, Johns Hopkins University 
 
Project year: 2 
 
Year-end ARL: 5 
 
Description:  
The project incorporates remote sensing data and modeling to improve water management 
in the Blue Nile region. Partners: Nile Basin Initiative Eastern Nile Technical Regional Office 
(ENTRO), Ethiopian National Meteorological Agency, and Addis Ababa University. 
Additional objectives: 
 Develop satellite-based land cover maps and evapotranspiration estimates.  
 Implement a water balance and flood early warning system.  
 
End users: Nile Basin Initiative (intergovernmental organization); Ethiopian 
Environmental Protection Agency 
 
Data sources, models, technology: evapotranspiration (Meteosat and MODIS); MODIS-based 
land cover mapping; TRMM precipitation; Land Data Assimilation System; CREST model 
flood predictions 
 
Major accomplishments in CY 2012: 
 Delivered an improved water balance analysis and data products to ENTRO.  
 Applied improved satellite precipitation inputs to regional flood forecasts; introduced 

near real-time satellite flood maps to evaluate model performance. 
 Published paper in Hydrology and Earth System Sciences: Anderson et al., “Towards an 

integrated soil moisture drought monitor for East Africa.” 
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 Published paper in International Journal of Environmental Research and Public Health: 
Zaitchik et al., “Building Climate Resilience in the Blue Nile/Abay Highlands: A role for 
Earth System Sciences.”  

 Published paper in International Journal of Environmental Research and Public Health: 
Simane et al., “Building Climate Resilience in the Blue Nile/Abay Highlands: A 
Framework for Action.” 

 
Plans or expectations for 2013: 
 Transition of the finalized application in spring, with workshops to follow in the 

summer. 
 Projected ending ARL: 8 (August 2013).  
 

* * * 
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Acronyms 
 
AAAS: American Association for the Advancement of Science 
AGU: American Geophysical Union 
ALEXI: Atmosphere Land Exchange Inverse  
AMIS: Agricultural Market Information System 
AMSR-E: Advanced Microwave Scanning Radiometer-EOS 
ARC: Ames Research Center 
ARL: Application Readiness Level 
ARS: Agricultural Research Service 
AWiFS: Advanced Wide Field Sensor 
CASA: Carnegie Ames Stanford Approach 
CASA-HYDRA: CASA Hydrological Routing Algorithm  
CBRFC: Colorado Basin River Forecast Center  
CDW: California Department of Water Resources 
CEOS: Committee on Earth Observation Satellites 
CIMIS California Irrigation Management Information System  
CNES: Centre national d’études spatiales  
CRAM: Crop and Rangeland Monitoring 
CREST: Coupled Routing and Excess Storage 
CSU: California State University 
CY: calendar year 
DEM: Digital Elevation Model 
DREN: Defense Research and Engineering Network 
DSSAT: Decision Support System for Agrotechnology Transfer  
ENTRO: Eastern Nile Technical Regional Office 
Envisat: Environmental Satellite 
EOS: Earth Observing System 
EPA: Environmental Protection Agency (U.S.) 
ERDC: Engineer Research and Development Center 
EROS: Earth Resources Observation Systems  
ERS: European Remote Sensing 
ESI: Evaporative Stress Index  
FAO: Food and Agriculture Organization of the United Nations 
FAS: Foreign Agricultural Service 
FKNMS: Florida Keys National Marine Sanctuary  
GDAS: Global Data Assimilation System 
GEO: Group on Earth Observations 
GEO-GLAM: GEO Global Agricultural Monitoring 
GEOSS: Global Earth Observation System of Systems 
GLDAS: Global Land Data Assimilation System 
GOES: Geostationary Operational Environmental Satellite 
GRACE: Gravity Recovery and Climate Experiment 
GRLM: Global Reservoir and Lake Monitor  
GSFC: Goddard Space Flight Center 
GWLF: Generalized Water Loading Function  
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IIASA: International Institute for Applied Systems Analysis 
IRIN: Integrated Regional Information Networks 
JECAM: Joint Experiment for Crop Assessment and Monitoring 
JPL: Jet Propulsion Laboratory 
LPRM: Land Parameter Retrieval Model 
MERIS: MEdium Resolution Imaging Spectrometer 
MERRA: Modern-Era Retrospective analysis for Research and Applications 
Meteosat: Meteorological Satellite 
MODDRFS: MODIS Dust Radiative Forcing in Snow  
MODIS: Moderate Resolution Imaging Spectroradiometer 
MODSCAG: MODIS Snow Covered Area and Grain size  
MPA: marine protected area 
NASA: National Aeronautics and Space Administration  
NASS: National Agricultural Statistics Service 
NDMC: National Drought Mitigation Center 
NDVI: Normalized Difference Vegetation Index 
NGA: National Geospatial-Intelligence Agency 
NLCD: National Land Cover Dataset 
NLDAS: North American Land Data Assimilation System 
NOAA: National Oceanic and Atmospheric Administration 
NOHRSC: National Operational Hydrologic Remote Sensing Center 
NPR: National Public Radio 
NRCS: Natural Resources Conservation Service 
NWS: National Weather Service 
NYC: New York City 
NYCDEP: New York City Department of Environmental Protection  
PI: principal investigator 
PRI: Principle of Relevant Information  
QuickDRI: Quick Drought Response Index  
SARAL: Satellite with ARgos and ALtiKa 
SCA: Snow Covered Area 
SDR: Sensor Data Record 
SeaWiFS: Sea-viewing Wide Field-of-view Sensor 
SIMS: Satellite Irrigation Management Support 
SMOS: Soil Moisture and Ocean Salinity 
SNODAS: Snow Data Assimilation System 
SOSA: Start of Season Anomaly  
SPEI: Standard Precipitation Evaporation Index  
SPI: Standardized Precipitation Index  
SPOT: Système Pour l’Observation de la Terre 
SRTM: Shuttle Radar Topography Mission 
STATSGO: State Soil Geographic  
SVI: Standardized Vegetation Index  
SWE: snow water equivalent 
TOPS: Terrestrial Observation and Prediction System 
TRMM: Tropical Rainfall Measuring Mission 
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UCCE: University of California Cooperative Extension 
USDA: United States Department of Agriculture 
USDM: United States Drought Monitor 
USGS: United States Geological Survey 
VegScape: Vegetation Condition Explorer 
VIIRS: Visible Infrared Imaging Radiometer Suite 
WAOB: World Agricultural Outlook Board 
WBM+: Water Balance Transport Model  
WEAP: Water Evaluation and Planning System  
 
 
 
 

NASA Applied Sciences Program 
Water Resources Applications Area 
 
Program Manager 
Brad Doorn 
bradley.doorn@nasa.gov 
 
 
Associate Program Managers 
Forrest Melton 
forrest.s.melton@nasa.gov 
 
Karen Mohr 
karen.mohr-1@nasa.gov 
 
 
 

mailto:bradley.doorn@nasa.gov
mailto:forrest.s.melton@nasa.gov
mailto:karen.mohr-1@nasa.gov

