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How is the agricultural sector affected by 
seasonal variations in weather?
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Types of Weather Affecting Agriculture
Precipitation – things to consider:
• Seasonal accumulation (Excess / Deficit)
• Frequency
• Timeliness
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Types of Weather Affecting Agriculture
Temperature – things to consider:
• Accumulated heating units
• Heat stress
• Freezes
• Season Length  (time between last spring freeze / first of autumn)
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Types of Weather Affecting Agriculture
Potentially Damaging Extreme Events:
• Flash Flooding
• Hail 
• High winds
• Lightning (forest fires)

Todd Shea, La Crosse National 
Weather Service Office (NOAA)

Hail-damaged corn in central Nebraska 
may be sprouting due to a disruption of 
normal growth hormones. (Photos by 

Jenny Rees)
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Types of Weather Affecting Agriculture
Potential Hazards Resulting from Weather:
• Disease
• Insects
• Longer-term: overwintering, migration

Gibberella and Fusarium ear rot on 
hail-damaged corn (IA State 

Extension)

Trees killed by pine beetles 
(Colorado State Forest Service)
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Possible USDA Weather Applications

Global Monitoring 
and Assessment

Ground Truth for
Remote Sensing

Crop Insurance 
Programs

Western Water 
Supply Forecasting 

Research

Fire Weather
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Fire Weather (U.S. Forest Service)
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Western Water Supply Forecasting (Natural 
Resources Conservation Service)

Most water supply forecasts are made using statistical models. These are equations 
that express a mathematical relationship between the predictor variables 
(snowpack, precipitation, antecedent streamflow, etc.) and the seasonal streamflow 
volume of interest. Statistical models have the advantage that they are relatively 
simple and straightforward to calibrate and use, and they are usually acceptably 
accurate. The disadvantages are that they require long historical records 
(preferably greater than 20 years), and they do not represent all known physical 
processes that affect streamflow. 

An alternative to statistical models is simulation models. These models attempt to 
represent, to a greater or lesser extent, all of the main physical processes affecting 
the movement of water within a watershed and the generation of streamflow. They 
operate on a continuous basis using a daily or shorter time step. The main 
advantage of simulation models is that, by explicitly accounting for physical 
processes, they have a more complete description of what is happening in the 
watershed and can potentially make more accurate streamflow predictions, 
especially under unusual circumstances. Other advantages of simulation models 
are that they can be run year-around and can produce other outputs besides 
seasonal streamflow volumes, such as full hydrographs and other hydrograph-
based quantities. The disadvantages of simulation models are that they require 
significantly more input data than statistical models, are more difficult and time 
consuming to calibrate, require more complex output interpretation, and require 
more database and software infrastructure. Although the use of simulation models 
is limited at present, they nevertheless have much potential, and their use will 
increase in the future.

From “Water Supply Forecasting -- A Short Primer”

http://www.wcc.nrcs.usda.gov/factpub/wsf_primer.html
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Global Monitoring and Assessment

Agricultural Weather Assessments
World Agricultural Outlook Board



Agricultural Weather Assessments
World Agricultural Outlook Board

Global Monitoring and Assessment



Other El NiñoStronger El Niño (DJF & JFM SST > 1)

Source: California Dept. of Water Resources
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What would be the benefits of improved 
prediction capabilities to USDA and the 

agricultural sector?

Agricultural Weather Assessments
World Agricultural Outlook Board



ARS: Where are the best opportunities?
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ARS: How can these be improved?
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Outreach to the Ag Community

Dan Barker, Iowa State University, discusses research findings with area 
farmers at a field-based meeting
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Prepared By: 
Barb Mayes Boustead, Ph.D.

Meteorologist and Climatologist, National Weather Service

Dr. Dennis Todey
Director – USDA Midwest Climate Hub

In Partnership With:  
Doug Kluck (NOAA/National Centers for Environmental Information), 

Dannele Peck (USDA Northern Plains Climate Hub), Crystal Stiles (High 
Plains Regional Climate Center), Mike Timlin (Midwestern Regional 

Climate Center), Ray Wolf (National Weather Service)

Major Cold and Wet Spring 
Event: Potential Impacts in the 

North Central U.S.
April 26-May 9, 2017
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• Top right: Coldest high 
temperatures on any day 
between April 27 and May 2

• Bottom right: Coldest low 
temperatures on any day 
between April 27 and May 2

• Freezing temperatures 
possible from the central and 
northern Plains to the Great 
Lakes

• Much below-normal high 
temperatures possible across 
the area

• Conditions may occur on 
several days through the 
period

• For local weather updates now 
through 7 days: 
http://www.weather.gov/

Temperatures: April 26-May 1
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• Image: Total 
forecasted 
precipitation for 
the whole week 
(actual 
precipitation 
often is more 
spotty or varied 
in coverage)

• Unusually wet 
conditions likely 
for much of the 
central U.S. for 
April 26-May 3

• Combined with 
cool 
temperatures

Precipitation: April 26-May 2
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• Top left:  Chance of snow >4” total for April 26-29
• Top right: Chance of snow >0.25” liquid equivalent for 

April 30
• Bottom right: Chance of snow >0.25” liquid equivalent 

for May 1
• Significant snowfall possible in Wyoming, 

Colorado

Snowfall: April 26-May 2

April 26-
29

April 
30

May 1
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• Odds favor below-normal temperatures
• Odds slightly favor much below-normal temperatures
• Highest chances in the western Great Lakes to upper 

Midwest

8- to 14-Day Temperature Outlook:
May 3-9, 2017
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• Odds favor 
above-normal 
precipitation

• Highest chances 
in the Great 
Lakes to 
Mississippi River 
valley

• Thus… cold and 
wet conditions 
remain possible 
through the next 
2 weeks

8- to 14-Day Precipitation Outlook:
May 3-9, 2017
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Freeze: 
• Wheat growth
• Apple and other fruit tree 

blooms
• Home gardens and 

landscaping

Cold and Rain:
• Corn planting and seed 

germination
• Livestock health, especially 

calves
• Soil compaction and nutrient 

loss
• Inaccessible fields

Impacts
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Temperature: 
• Continuous cold, wet soil and 

cloud cover will keep soils very 
cool

Moisture:
• Flooded fields/slow field access
• Contribute to nutrient loss
• Increased crop disease issues
• Impact root growth 

• Risk:
• Likely delay additional planting
• Heaviest rain expected 

southern/eastern Corn Belt
• Most plains and Midwest will 

likely have some wetness

Impacts - Soils

USDA Weekly Weather 
and Crop Bulletin
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Freezing conditions: 
• Wheat, horticultural, fruits, 

perennials most at risk based on 
development (different risk 
temperature at different stages: 
fruits, wheat)

• Freeze risk management very likely
• Exposed home vegetation need to 

monitor forecasts

• Cold conditions: 
• Most field crops less risk of freeze, 

more risk sitting in cold soils
• Slow crop development 
• Increased disease risk
• Replant may be necessary 

Impacts - Crops

http://crops.extension.iastate.edu
/cropnews/2012/05/imbibitional-
chilling-and-variable-emergence
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Cold, Rain, Winds:
• Young livestock should be 

monitored because of 
prolonged cold/wet 
conditions over the 1-2 
weeks

• Snow accumulations could 
add to risk in Plains, 
northern states

Impacts - Livestock
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Useful information in Agricultural Planning
Over Larger Time Scales

• Identification of position in decadal cycles
– getting wetter / drier?

• Variations in seasonal norms
– “early or wet spring”, etc.

• Possible regional analogs
– “This year will be just like 19xx”

• Irreversible trends
– Early snow melt in western watersheds, longer growing 

seasons, etc. (what is the new anomaly?)

• Most importantly …..
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Thanks!
mbrusberg@oce.usda.gov
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