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Community Concerns
· The April 27, 2011 tornado outbreak is the second deadliest in U.S. history and is also the costliest in history for the state
· 62 tornadoes touched down in Alabama alone and over 250 people died during the outbreak
· Recent research has proved NASA EOS is helpful in exploring the environmental and economic impact of this event
Study Location: Alabama
Study Period: January 2011- March 2012
Abstract
The April 27, 2011 Tornado outbreak is the second deadliest U.S. history with 62 tornado occurrences. In Alabama alone, there were 250 reported deaths. The economy of the state was greatly impacted as well. When considering the agricultural and value-added activities such as food and timber processing, farm inputs, manufacturing, transportation, and retail sales, the dollar value of Alabama agribusiness annually exceeds $40 billion (NASS). In an effort to help economic recovery, remote sensing and geographic information systems techniques can be applied to NASA satellite imagery to determine the characteristics and impact of tornado damage from the April 27, 2011 outbreak. ASTER data along with NASS (National Agriculture Statistics Service) reveals the economic impact tornadoes had on the agricultural economy of the state. Five years of historic vegetation health using an NDVI (normalized differential vegetation index) compared to an NDVI analysis directly after the April 27 attack shows signatures for F2 damage and higher, and NDVI change analysis is sometimes capable of detecting F1 damage.  These three data sources have the potential to show detailed information on land use and terrestrial environmental parameters such as land use/land cover, vegetation, soil profiles, topography and other surface features which need to be explored to help the local economies recover from the tornadoes. This information is crucial for disaster management and resilience in hazard planning.  NASA EOS can provide historical data to create a predictive model and, if successful, can continue to update the model and human development continues to change the landscape.
Earth Observations & Parameters
Satellite – Parameter
Landsat 5’s TM - for historic land use/land cover, 
Terra’s ASTER - high resolution land use/land cover, soil/vegetation profiles
Future Applicable NASA Missions
Satellite - Parameter
LDCM - Land cover
Models Utilized
NDVI-Normal Differential Vegetation Index
Ancillary Datasets Utilized
Provider & Dataset

USDA-NASS Cropscape-Cropland Data Layer

NOAA-NWS Tornado Tracks

USGS National Land Cover Dataset (NLCD)
Decision Support Tools 
Preparation is a crucial aspect of any disaster management plan. Good preparation allows for effective and fast action once a disaster does strike. The end products of this project include a map of areas historically affected by tornadoes. In addition a map of cropland affected from the April 27th attack will also be included along with an estimate to monetary crop (including poultry) lost. This will showcase the economic impact of the 27th tornadoes and help farmers determine future planting regimes. Findings will also help prioritize areas to focus educational campaign for proper tornado preparedness.
Partners/Collaborators
SPORT-Short Term Prediction Operational Research 
ADEM-Alabama Department of Environmental Management
EMA-Emergency Management Agency
EMA: LTRC-EMA Long Term Recovery Committee
ASAN-Alabama Sustainable Agriculture Network
USDA/NASS/ADAI-National Agricultural Statistics Service, Alabama Department of Agriculture and Industries 
Current Management Practices & Policies - Alabama EMA is involved in mitigating, preparing for, responding, and recovering from all hazards in order to protect citizens in Alabama communites. NOAA, sponsored by the U.S. Department of Commerce, published ground-truthed impact accounts after the 27th attack.  The amount of time and effort put into documenting damage could have been expedited with the use of NASA EOS. The Alabama Field Office of USDA'S National Agricultural Statistics Service works through a cooperative agreement with the Alabama Department of Agriculture and Industries. It is responsible for providing accurate and relevant statistics on the State's important agricultural industry.  These agencies could benefit significantly from the time savings satellite data provide.  In addition, recovery efforts could be enhanced with timely statistics provided through this data analysis.   Alabama EMA  takes into consideration hazards that pose threats to the general population and works closely with local, State, and Federal governments by creating a network of partnerships. The methodology proposed could help all of these agencies  enhance the efficiency and effectiveness of their response.
Transition Approach to End-User – Relevant findings and methodology will be provided to our end partners in a conference.  These partners include ADAI, ADEM, EMA-LTRC, SPORT and ASAN who we have been in contact with throughout the project research.  Within EMA-LTRC and ADAI we will communicate with different teams in order for them to disseminate our findings into their support for the Alabama community and farmers.
Benefit to End-User:
· Provide relevant statistics on Alabama’s agricultural industry
· Provide a methodology for future assessment of tornado disasters in the state
Advisors
Dr. Jeff Luvall-4 hrs/wk
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