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Winter Outlook
Weather and Agriculture

• Weather has an important impact on 
agriculture, both crop and animal 
production.

• For dryland agriculture more than 90% of the 
variability in yield can be explained by 
weather conditions.



Winter Outlook
Weather and Agriculture

• Providing weather data, advisories, weather 
data products and decision support systems 
to managers could help improve production 
and product quality, optimize resource use 
and reduce environmental impact.



Weather in the News
TheStar.com; February 9, 2012

Europe, Winter 2012



Weather in the Southeast: 
Extremes

MSNBC.com; January 12, 2010



Tri-City Herald, Dec 6, 2010
Early freeze worries Columbia Valley grape 

growers
• An early freeze closing out what already 

was one of the industry's toughest 
years has many Columbia Valley wine 
grape growers wondering how much 
fruit they'll be harvesting in 2011.

• Winter hasn't even officially arrived, yet 
growers are deeply concerned about 
the health of their vines, particularly 
the tender buds that were formed in 
June and carry the 2011 vintage's 
potential grapes.

• "It's not pretty," said Rob Andrews of 
McKinley Springs Vineyard in the Horse 
Heaven Hills. "It's too early to tell 100 
percent what is going on, but in the 30 
years I've been growing grapes, this is 
the hardest I've ever been hit. 

• "We're looking at a tough 2011.“



• “Global climate change damaging to farm 
crops in Europe” – Feast and famine in Europe 
as global warming scorches farms.
– The Daily Telegraph (London), August 31, 2003

Weather in the news



August 15, 2011
Gov. Gregoire requests farm disaster assistance 
for all 39 Washington counties

• OLYMPIA – Gov. Chris Gregoire today announced 
she has asked U.S. Secretary of Agriculture Tom 
Vilsack to determine whether to designate the 
entire state of Washington a farm disaster area 
due to weather-related productions delays and 
crop losses. The delays are the result of cold and 
wet weather conditions in every corner of the 
state throughout the spring and summer.



Tri-City Herald, Oct 4, 2012



Federal Support, July 2012



Bloomberg, Oct 5, 2012



Associated Press, Oct 1, 2012



Climate Outlook USA, Fall 2012



Winter Outlook
Climate and Weather

• Does a farmer have options to modify or 
change his production system?

• If so, what are these options?
• Can weather and climate information play a 
role?

• How do we provide this information?



• Food (for human consumption)
– Crops
– Meat, dairy products, eggs, etc.

• Feed (for livestock consumption)
• Fiber (for clothing and other uses)
• Fuel (for energy)
• Flowers (horticulture and green industry)
• [Forestry]

What is Agriculture?



• The agricultural system is a complex
system that includes many 
interactions between biotic and 
abiotic factors

Agriculture?



• Abiotic factors = Non‐Living
–Weather/climate
– Soil properties
– Crop management

• Crop and variety selection
• Planting date and spacing
• Inputs, including irrigation and fertilizer

Agriculture



• Weather/Climate
– Rainfall/Precipitation
– Temperature
– Solar radiation
– Relative humidity
– Dewpoint
– Soil temperature
– Soil moisture
– Atmospheric pressure

Agriculture



• Biotic factors
– Pests and diseases
–Weeds
– Soil fauna

Agriculture



• Socio‐economic factors
– Prices of grain and byproducts
– Input and labor costs
– Policies
– Cultural settings
– Human decision making

• Environmental constraints
– Pollution
– Natural resources

Agriculture



• The agricultural system is a complex system 
that includes many interactions between 
biotic and abiotic factors
Management

– Some of these factors can be modified by farmer 
interactions and intervention, while others are 
controlled by nature

Agriculture



Winter Outlook
Value of Production System





Georgia Agriculture
Row and Forage Crops ‐ 2008

$ 2,009,762,474



4,000 km



Winter Outlook
State of Washington



Winter Outlook
Climate and Weather

• Traditional agronomic crops versus high 
value crops
• Wheat, maize/corn and soybean
• Potatoes
• Peanut and cotton

• Vegetable and fruits
• Grass/pasture for grazing versus hay 
production



Winter Outlook
State of Washington



Winter Outlook
Wind Machines & Frost



Winter Outlook
Cherries & Rain



AgWeatherNet



Winter Outlook
Temp, Wind & Rain Alerts



Winter Outlook
Temp, Wind & Rain Alerts



Winter Outlook
Decision Making



Winter Outlook
Climate and Weather

• How does a farmer make decisions?
• Can weather and climate information play a 
role?

• When are these decisions being made?
• Can we provide this information in a timely 
manner

• Is this information reliable?



Climate in the Southeast: 
How do farmers make decisions?



Farmers and Climate 
Interviews

• 38 farmers

• 21 counties in GA

• Semi-structured 
interviews

- Risk management  
strategies
- Access to weather & 
climate information
- Potential uses of 
climate forecasts



Farmers and Climate 
Risk Reducing Options

Potential Use Freq.
Crop selection 23
Planting timing 16
Input management 14
Land management 13
Variety selection 11
Marketing 8
Harvesting dates 4
Insurance 3
Herd management 2
Hog lagoon mgmt. 1



Farmers and Climate 
Risk Reducing Options

Potential Use Freq.
Crop selection 23
Planting timing 16
Input management 14
Land management 13
Variety selection 11
Marketing 8
Harvesting dates 4
Insurance 3
Herd management 2
Hog lagoon mgmt. 1

Forecast Use: Irwin County
Spring 2006 forecast for summer 
drought  widespread shift from 

long- to short-cycle peanut variety



 Relative uncertainty of climate forecasts compared to 
non‐climate drivers
 Commodity prices, input prices
 Credit, insurance, government payments 
 Trade policies, labor laws, immigration regulations 

 Inflexibility of highly‐capitalized operations
 Large acreage
 Infrastructure/equipment investments 
 Indebtedness

Understanding Decisions
Salience/Relevance



• Lack of familiarity with climate forecasts
• Absence of personal experience or a track record 
• Diffidence based on “failure” of other predictive 
information (i.e. hurricane warnings)

• Differences in farmers’ and scientists’ understandings 
of key concepts

• Accuracy
• Probability
• Normal

Understanding Decisions
Credibility/Legitimacy



 Farmers have limited time and mental energy to
 Process additional information
 Devise alternative strategies

 Farmers often rely on others for information 
management such as
Wives and children
 Crop consultants
 Buyers and suppliers

Understanding Decisions
Access/Equity



Farmer Joe’s Questions

El Niño
La Niña



Management Decisions
• Crop selection
• Variety selection
• Planting dates
• Acreage allocation
• Pest management
• Labor
• Amount and type of crop insurance
• Investment in infrastructure and equipment 
(irrigation, frost protection)



Interaction &
Participation

Forecasts,
Climatology

Web-based DSS
www.AgroClimate.org

Climate-based 
Management 

Options

Stand alone
Decision Aid

Tools

Needs for Specific 
Commodities

Crop Models & 
Climate-based Tools

Extension Agents
& Specialists

Farmers/
Growers

Climate in the Southeast: How
do farmers make decisions?



Winter Outlook
Communication & Information



Communication & Information



Winter Outlook
Cell Phone Alerts



Winter Outlook
Price of Information



Winter Outlook
Weather Insurance



• ““We like to tackle and solve some of the 
world’s most challenging problems,” Friedberg 
says, on what’s next for The Climate 
Corporation beyond insuring farmers, “A 
farmer is about as analog as it gets. To be able 
tell a farmer this is what’s going to happen at 
the end of a season, that’s mind‐blowing.” 
TechCrunch, June 14, 2012

The Climate Corporation



Winter Outlook
Rainfall Insurance



Why do we need a model?



Temperature & Rainfall



Weather/Climate and Modeling: Crop and Pest 
Prediction

Current Weather Weather Prediction Climate Prediction

Crop/Livestock/Pest/Disease Model

Bud Break Flowering Harvest Maturity

Information delivery to producers

Social scientists/agronomists/atmospheric scientists & 
engineers



• Climate and Agriculture: Bridging the Information 
grap

• Forecasts
– Timely
– Relevant
– Reliable
– Easy to obtain
– User‐friendly
– Easy to implement
– Cost effective

Summary



Weather conditions and weather‐based 
decision support tools

www.weather.wsu.edu
www.georgiaweather.net

Southeast climate information and tools:
www.agroclimate.org

For crop model information:
www.DSSAT.net

www.GerritHoogenboom.com
Gerrit.Hoogenboom@wsu.edu



Thank you


