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Community Concerns

·  Alabama relies entirely on irregular rainfall to water crops meaning potentially large losses each growing season
·  Lost revenue for the farmers and State due to crop loss
· Sustainable solutions must be found to address this problem successfully

· Irrigation activities could greatly improve the health and yield of crops

Study Location: Alabama
Study Period: 2011
Abstract

The increasing demand for water in the United States is stressing America’s agricultural system.  At the same time current energy demands are calling for more domestic production of biofuels.  Some experts believe that there is not enough water to supply our current agricultural production regions and produce food and fuel for a growing population. The majority of current agricultural practices in Alabama rely on rain fed crops with little or no irrigation.  Unfortunately for Alabama farmers, historical climate data show that the majority of rain for a given year does not correlate with the growing season. This leaves Alabama farmers’ crops subject to drought conditions and ultimately large losses in revenue, a huge problem for the economy and environment in Alabama. In 2011, the USDA listed 11 counties as primary disasters areas due to losses caused by droughts (USDA, 2011) With each yearly planting, soils are stressed. Yields in this region are almost always less than the potential yields. If rains do not come at the right time, often the fuel, fertilizer, and human energy will be wasted. Instead of relying solely on rain-fed farming, an investment in winter water harvesting during the rainy season for irrigation purposes in the growing season would be an efficient and environmentally sound solution to the increasing demand on food systems in the United States.  Understanding the environmental parameters is an important step in understanding the needs of Alabama crops. Recent research has indicated that a model such as DSSAT using NASA’s data products will aid in predicting crop yields, understanding crop stress, and determining the viability of irrigation systems in the State. DSSAT allows the user to initialize the model with soil properties and climate, specific cultivars and management practices.  The final output of DSSAT is crop yield. To simulate this, several variables are controlled by the user. The soil can be simulated with inputs of moisture, temperature, Landcover/Landuse (LCLU) and soil moisture from NASA’s data products. The viability of such a model can be tested comparing model yields to National Agricultural Statistics Service (NASS) statistics of historical yields.By comparing NASS records with the DSSAT crop models the resulting information will increase the knowledge of the accuracy of the DSSAT model and the need for location(s) and size(s) of proposed irrigation activities.  

Earth Observations & Parameters

GOES-derived solar insolation

NCEP Stage IV Precipitation product

Future Applicable NASA Missions

Suomi NPP VIIRS

Models Utilized


LDAS-LIS 2m Temperature
GFS model data-8 day forecast

ICASA Decision System Support for Agrotechnology Transfer (DSSAT)

ESSC GriDSSAT Gridded form of DSSAT

Decision Support Tools 
· Daily updated map accessed online showing crop stress throughout the Southeast U.S.

· Statistical evidence to verify the accuracy of GriDSSAT projections against NASS records

Partners/Collaborators

Partner 1: USDA

Partner 2: NRCS Natural Resource and Conservation Service, Alabama Office

Partner 3: NDMC National Drought Mitigation Center

Current Management Practices & Policies - ADEM (Alabama Department of Environmental Management) and ADAI (Alabama Department of Agriculture and Industries) continually work with the State and Federal entities to promote domestic and international consumption of Alabama products.  NRCS has proposed a new Farm Bill activity to build irrigation ponds in Alabama with the thought of increasing irrigated acreage to reduce drought losses in the region.  Furthermore, in understanding crop stress throughout a region, insurance companies will not have to allocate funds according to county, instead it could be funneled according to stress level indicated on a map.
Transition Approach to End-User - This research will be presented at regional and applications-centric conferences.  Communication will take place with NRCS, NASS, NDMC and Alabama Department of Agriculture and Industries in order for them to implement the research in the agricultural policies of the State. The National Agricultural Statistics Service (NASS) Alabama Office has responsibility for assessing the state crops, inventory of yields and projection of yields.  The decision making tool is the weekly crop bulletin for the State, to which the verified DSSAT model and the proposed research program will contribute.  This information will be used by government and farmers to assess markets and farm income.  This bulletin could be expanded upon with DSSAT’s data.
Benefit to End-User:

· Knowledge of accuracy of GriDSSAT predictions

· Help NASS understand the state of crops, yields and projection of yields for the Southeastern U.S.
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