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Welcome! Welcome! 

Introductions and 

Objectives 

Ernie Shea 
25x’25 Project Coordinator 

 



Introduce the 25x’25 Adaptation project and 

share early findings 

 

Provide an overview of anticipated shifts in 

climate and weather patterns 

 

Review potential economic impacts of climate 

change 

 

Provide an update on USDA’s work in this area 

Webinar Objectives: 



Ernie Shea, 25x’25 Project Coordinator – moderator 

 

Fred Yoder, Former President, National Corn Growers 

Association 

 

Dr. Gene Takle, Climate Science Program Director, Iowa State 

University 

 

Dr. Matthew Roberts, Assistant Professor of Agricultural, 

Environmental, and Development Economics, Ohio State 

University 

 

William Hohenstein, Director, Climate Change Program Office, 

USDA 

 

Session Leaders: 



Lines will be muted during presentations to 

minimize background noise 

 

For presenters and Q&A, un-mute by pressing *6 

 

Will take questions at the end of the 

presentations 

 

To ask a question, either press *6 to un-mute or 

use the comment feature to submit a written 

question 

Webinar Procedures: 



Fred Yoder 
 

Former President,  

National Corn Growers Association 

25x’25 Adaptation 

Initiative Summary 



“By 2025, America's farms, forests and 

ranches will provide 25 percent of the 

total energy consumed in the United 

States, while continuing to produce 

safe, abundant, and affordable food, 

feed, and fiber.” 

25x’25 Vision 



Adaptation Mission 

“To explore the impacts of a changing 

climate on the agriculture and forestry 

sectors and make consensus-based 

recommendations on the best ways to 

mitigate negative outcomes and take 

advantage of new opportunities.” 



Work Group Process 

1. Assemble a diverse work group to 

lead the project 



Work Group Representation 

Farmers Foresters 

Industry Academia Conservation 

Ranchers 



1. Assemble a diverse work group to 

lead the project 

2. Examine the anticipated changes 

and their potential impacts 

 

Work Group Process 



1. Assemble a diverse work group to 

lead the project 

2. Examine the anticipated changes 

and their potential impacts 

3. Develop a series of recommendations 

to mitigate negative outcomes and 

take advantage of new opportunities 

Work Group Process 



Recommendation Targets 

Producers 

Business 

Policymakers 

Researchers Universities 

Agencies 



Work Groups 

Production Systems 

Communications & 

Stakeholder Engagement 

Risk Management 

Ecosystem Services & 

Environmental Impacts 



Recommendation Topics 

Pollinators 

Infrastructure 

Soil 

Water Disease 

Livestock Pests 

Invasives 

Biodiversity Insurance 

Crops 

Forecasting 



1. Assemble a diverse work group to 

lead the project 

2. Examine the anticipated changes and 

their potential impacts 

3. Develop a series of recommendations 

to mitigate negative outcomes and 

take advantage of new opportunities 

4. Share findings with stakeholders and 

policymakers 

 

Work Group Process 



1. Summer 2011 - Assemble project work 

group 

2. Spring 2012 – Complete White Paper 

detailing prioritized recommendations  

3. Summer 2012 – Begin sharing 

findings with stakeholders and 

policy makers  

 

Work Group Timeline 



For additional information on this 

project, contact Tim Fink at 

tfink@25x25.org or 410-252-7079. 

 

mailto:tfink@25x25.org


Impacts of  

Changing Climate and Weather  
on the  

Agriculture and Forestry Sectors 

Eugene S. Takle 

Climate Science Program 

Iowa State University 

25x’25 Webinar 

16 March 2012 



Changes in temperature over 

the last 40 years cannot  

be explained by orbital  

changes of Earth around the  

Sun, changes in volcanic  

activity, changes in output of  

the Sun, or natural variability  

(El Nino, MJO, etc.).  The only 

explanation is increase in  

greenhouse gas concentrations, 

mostly CO2. 

 

 

Natural Causes Cannot Explain Global Temperature Rises  

of the Last 40 Years  



We Know with Confidence that… 

• Recent global temperature changes are 

outside the range of natural variability 

• Agricultural producers are accustomed to 

adapting to a wide range of challenges   

• Agriculture is highly vulnerable to changes 

in weather and climate  

• Not all changes in climate are detrimental 

to agriculture 

 



Longer Growing season Allows Planting  

of Longer Season Hybrid Corn 

Iowa Data 



Extreme Events are Usually Detrimental 



US agriculture has adapted in 

the past- but what about the 

future?  
 



Over the last century there was a 50% increase in 
the frequency of days with precipitation over four 
inches in the upper midwestern U.S. 

Increase in Frequency and Intensity of Extreme  

Precipitation Events  is Statistically Significant 



Increase in Occurrence and Intensity of Extreme 

Precipitation Events Leads to Higher Humidity 



Des Moines, IA 

Winter Temperatures are Rising, Fewer Extreme Cold Events 

Des Moines, IA 



Rising daily maximum temperatures increase the 

likelihood of extended periods with temperatures 

above the failure point for reproduction (grain 

production) 

Crop Yield and Grain Quality are Compromised by Temperature Increase 

Rising nighttime temperatures decrease the quality 

of grain (corn) 

Days/Yr with T>100oF 



Daytime and Nighttime Temperatures are Rising in Iowa in 

All Seasons Except Summer Maximum Temperatures 



Iowa Agricultural Producers are 

Adapting to Climate Change: 

 Longer growing season:  plant earlier, plant longer season hybrids, 
harvest later 

 Wetter springs:  larger machinery enables planting in smaller weather 
windows 

 More summer precipitation:  higher planting densities for higher yields 

 Wetter springs and summers:  more subsurface drainage tile is being 
installed, closer spacing, sloped surfaces 

 Fewer extreme heat events:  higher planting densities, fewer pollination 
failures 

 Higher humidity:  more spraying for pathogens favored by moist 
conditions. more problems with fall crop dry-down, wider bean heads 
for faster harvest due to shorter harvest period during the daytime. 

 Drier autumns:  delay harvest to take advantage of natural dry-down 

conditions, thereby reducing fuel costs  

 



Impacts of Climate Change on 

Animal Agriculture 

• Decreased weight gain in meat animals 

• Decreased egg production in poultry operations 

• Decreased milk production in dairy operations 

• Decreased breeding success in animal 

agriculture 

• Increase in sickness and disease 



Forestry Management and Production Considers a 

Longer Future Horizon: 

Mitigation is Critical 

Warmer temperatures 

have allowed for Spruce 

Beetle infestations in 

Alaska  

Temperatures 

below -30oF 

must be 

sustained for 

at least five 

days to 

suppress 

mountain pine 

beetles in 

Colorado 
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Today Past Future 

Best available science says that the 

future climate will not resemble the past 



Summary 

• Increases in greenhouse gases (primarily 

carbon dioxide) currently are the largest 

contributing cause to increases in global 

temperature 

• Agricultural producers are facing increased 

costs for adapting to climate change 

• Adaptation strategies for forestry are longer term 

• Mitigating the causes of climate change is 

important for both crop production and forestry  



For More Information: 

 
Climate Science Program 

Iowa State University 

http://climate.engineering.iastate.edu/ 

 

Google me: 

http://www.meteor.iastate.edu/faculty/takle/ 

 

Email me: 

gstakle@iastate.edu 

 

 

http://climate.engineering.iastate.edu/


The Economic Impacts  
of Climate Change 

16 March 2012 
 

Matthew C. Roberts 
Roberts.628@osu.edu 



Climate and Agriculture are 
Inextricably Linked 

• Agricultural production is sensitive to 
precipitation levels and temperatures 

– Averages and extremes, amounts and timing 

• Agricultural production is sensitive to 
atmospheric CO2 levels 

• Agricultural producers have varying abilities to 
adapt production based on profitability, which 
will be affected by climate. 

www.matthewcroberts.com 37 



In ’90, OH was 5b/6a, IL was 5a/5b 

www.matthewcroberts.com 38 

5b 5a 



In 2012, OH is 6a, IL is 5b 

www.matthewcroberts.com 39 

6a 
5b 



Effects on Agriculture 

• In 2050, Ohio could have Mississippi’s current 
climate. 

– Minnesota could look like Arkansas 

– Today’s Iowa weather would occur in 
Saskatchewan 

• But these areas all already produce crops, so 
what is the big deal? 

• Even sub-tropical areas can be productive… 

www.matthewcroberts.com 40 



Effects, continued 
• One significant advantage MN, ND, SD, Canada 

have over the south is winter freeze. 
– Reduced pest pressures 
– Reduced disease pressures 

• Where is Asian Soybean Rust? 
• Herbicide Resistant Weeds? 

• Soils in more northern climates do not have 
centuries of intensive prairie grass growth. 
– Shallower depths, more suited for very short season 

crops, such as spring wheat, rapeseed. 
– Will require much more management for deeper 

rooted longer season crops such as corn, soybeans, 
etc., 
 

www.matthewcroberts.com 41 



Rainfall Effects 

• West and Southwest are likely to become even 
drier. 

• Central and Eastern states are likely to become 
wetter. 

www.matthewcroberts.com 42 



Effects, continued 

• What will happen to production in Southern 
US? 

– Further warming: will need varieties and hybrids 
bred to thrive in warmer temperatures. 

• Further disease & pest pressure 

• South America demonstrates production will 
continue 

• But at what costs? 

www.matthewcroberts.com 43 



But the International Picture is Much 
Bleaker 

• Low latitudes are already the least food secure 
regions, globally. 

• Higher temperatures will exacerbate many of the 
conditions that lead to current food insecurity. 

• Indian, Pakistani, Egyptian, Mexican production 
will decline 

• Chinese, Russian, Canadian production will 
increase. 

• International food trade will become even more 
critical than today. 

www.matthewcroberts.com 44 
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Matt Roberts 

(614) 688-8686 

roberts.628@osu.edu 

http://aede.osu.edu/people/roberts.628 

Twitter: @YourEconProf 

mailto:roberts.628@osu.edu
http://aede.osu.edu/people/roberts.628
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Climate Change Program Office, USDA 



USDA Climate Change 
Adaptation Priorities  

William Hohenstein 
Director, Climate Change Program Office, USDA 
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USDA Climate Change Impacts and 
Adaptation Priorities 

• Integrate climate change into decision-making 

• Contribute to the 2013 National Climate 
Assessment 

• Reduce uncertainties 
– Climate models 

– Regional and local projections 

– Accounting for adaptation in impacts assessments 

• Assess Risk to and Vulnerability of USDA missions 

• Enhance Food Security 



Adaptation Task Force Timeline 

March 2011 – Implementing Instructions to Agencies: 

• June 2011 – USDA Climate change Adaptation Planning 
 through USDA Strategic Plan 

• June 2011 – USDA policy memo 

• Sept 2011 – Preliminary High-Level Analysis of Agency 
 Vulnerability to Climate Change 

• March 2012 – Final Report High-Level Analysis of 
 Agency Vulnerability to Climate Change 

• June 2012 – USDA Climate Change Adaptation 
 Implementation Plan 



Climate Change Impacts on USDA’s 
Mission and Goals 

USDA Strategic Plan 
• Restore and Conserve Nation’s Forests, 

Farms, Ranches, and Grasslands 

• Protect and Enhance America’s Water 
Resources 

• Protect Agricultural Health by Minimizing 
Diseases and Pests to Ensure Access to 
Safe, Plentiful, Nutritious Food 
 
 
 

     

 
  



51 
U.S. Temperature and Precipitation Changes by 2030. 

Projected Temperature and 
Precipitation Changes 



How is USDA Characterizing Climate 
Change Risk 

Major Impacts or Vulnerabilities 

• Water Availability 

• Drought  

• Temperature Rise 

• Changes in Precipitation 

• Sea Level Rise 

• Extreme Weather Events 

• Threats to Agricultural Production 



Types of Climate Risks 

Physical and Biological Climatic Concerns 

• Changes in distribution of plant pests, diseases 
and weeds 

• Establishing and maintaining vegetative practices 
and energy crops 

• Variability in global food production 

• Need for locality-specific tolerances on 
conservation practice standards 



Types of Climate Risks 

Marketing Concerns 

• Temperature effects on grading and auditing 
products for production and processing 

• Increased demand for international food aid 
programs 



Types of Climate Risks 

Infrastructure Concerns 

• Commodity Transportation Systems 

• Water Quality and Quantity 

• Pressure on Open Space and Recreation Areas 

• Disruption in care of plant and animal research 

• Rural Utility Infrastructure and Rural Housing 

• Damage to  USDA Research Facilities  

 



Types of Climate Risks 

Demand for USDA Services 

• Agency Educational Programs 

• Management Practices, Technologies, Quantitative 
Tools 

• Vulnerability Assessments 

• Maintain and Enhance Intelligence and Analytical 
Capabilities 

• Observation Systems 

 



USDA is Working with Communities 
to Reduce Climate Risks 

• Drought preparedness – NIDIS 

• Hazard mitigation – flooding, hurricanes, 
tornadoes, severe storms 

• Excessive heat guides  

• Fire response 

• Extension disaster education network – USDA 
and NOAA Sea Grants 

• Coastal stabilization and coastal inundation 



Questions for Consideration 

• How should we be characterizing risks? 

• What research priorities should USDA focus on in 
support of climate change adaptation? 

• What information do farmers and ranchers need 
from USDA to make better decisions and adapt to 
pressures posed by climate change? 

• What mechanisms might be used to engage 
farmers, ranchers, and stakeholders in this 
process? 



Questions  

and Discussion 

More information on the 25x’25 Adaptation Initiative, 

including slides from this presentation, is available online 

at www.25x25.org. 

http://www.25x25.org/


Thank you! 

www.25x25.org 

http://www.25x25.org/

