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Examples

• Invasive Species Growth Early Warning System
– Temperature and humidity

• Plant Disease Risk Assessment
– Wind born, precipitation and human carrier

• Crop Production Prediction
– Climate prediction

• Water Use Efficiency
– Weather data

• USDA – NOAA Joint Agricultural Weather 
Facility (JAWF)
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Asian Citrus Canker
Xanthomonas axonopodis pv. citri (Xac)



Florida Hurricane Paths 
2004-2005

• Charlie 8/13/04
– 144 mph

• Frances 9/5/04
– 106 (120) mph

• Ivan 9/15/04
– 140mph
– TS 40 mph

• Jeanne 9/26/04
– 110 mph

• Wilma 10/2005
Wilma Track

Oct. 2005



Planning for Mitigation 
(Rick Bennett)

• Improve serological and molecular detection 
methods

• Transient expression vector system to screen 
potentially useful genes in citrus trees

• Systematically express gene products in citrus 
trees that are suspected to be useful

• Genes that appear to be useful will then be 
transformed into citrus trees and tested further

• Weather-based predictive models
• Evaluate windbreak planting as infection 

barriers



Wheat Rust (Kay Simmons)

• New wheat stem rust (Ug99) found in East Africa

• Most virulent in 50 years
• Little resistance in 

Africa, India, Pakistan, 
And China

• Preliminary tests 
show U.S. vulnerable



Wheat Stem Rust (Ug99) and 
Wheat Production (CGIAR)
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Potential Risk Areas – Initial 
Assessment 

Risk Zone 1: Wheat Areas 
Only (Totals)
• 1 Billion People
• 117 Million Tons Production 
(c.19% world production)
• Value US$16.4 Billion (using 
US$140/t)



Peanut Planting Dates
(Southeast Climate Consortium)





Middle-East Irrigation Water 
Management



Water Use Efficiency 
(WUE)

• Changes with:
– Irrigation scheduling
– Irrigation method
– Crop variety

– Fertility management
– Tillage management

UseWater 

Yield
WUE =



Irrigation Scheduling

• Paradigms
– Soil water sensor – replenish water used

– Plant stress sensor – irrigate when stressed
– Weather sensors – irrigate to replace estimate 

of water used

• Weather based irrigation scheduling
– Measure wind speed, air temperature, relative 

humidity, and solar radiation
– Estimate crop water use



JAWF Background 
Information (Ray Motha)

• World Agricultural Outlook Board/USDA –
National Weather Service/NOAA

• World Agricultural Outlook Board has the 
operational responsibility for monitoring 
and analyzing the impact of global 
weather on agriculture



Interagency Agricultural 
Projections Coordinator

Chief Economist

Secretary/Deputy Secretary

USDA Situation and Outlook Organizational Structure

WAOB Chairperson

Chief Meteorologist /
Joint Agricultural Weather Facility

Grains OilseedsLivestock Fibers Specialty Crops

Interagency Commodity Estimates Committees
Chaired by WAOB Senior Analysts

World Agricultural Outlook Board



Scope of Products

• Tactical Ag Weather Products (Short-term)
– Routine & Special Assessments
– Weekly Weather and Crop Bulletin (WWCB)
– JAWF in Stoneville, Mississippi (Weather Data)

• Strategic Ag Weather Products (Long-term)

– Drought Monitor
– Supply/Demand Estimates
– National and International Monitoring
– Planting Recommendations



Routine Operational 
Assessment

• Daily highlights of 
agricultural 
developments

• Weekly global 
weather briefing for 
USDA analysts





Supply and Demand
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Estimates for 
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Estimates Revised Monthly



USDA’s 
Economic 

Intelligence 
System

Economic 
and Trend 
Analysis

U.S. and 
World 

Weather

Travel 
Reports

Remote 
Sensing

Official 
Country 
Reports

Attaché 
Reports







Crop Condition



Improved Crop Yield 
Prediction

NASA-ESE Data:      TERRA Satellite
MODIS-250 m resolution
8-day composite reflectance data
Data Archive: 2001- 05                                   

Normalized Difference Vegetation Index =
(Visible + Near Infrared)

(Near Infrared - Visible)
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Corn
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NDVI profile for Corn and 
Soybean crop through the 
crop growing season in Iowa. 

(Paul Doraiswamy)



2005 Corn and Soybean 
Yield Prediction 



Climate & Wx Information for 
Agriculture - Lessons Learned

• We need improved short-term to seasonal 
forecasts.

• Relate weather and climate data to meaningful 
agricultural information. 

• Communication (e.g. extension service, 
education, training) is essential.

• Also, we need to ask
– What information does the user need?
– When does the user need this information?
– To answer these questions, there must be an 

established mechanism ….

…. between users & providers


