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INTRODUCTION
• Climate change in the eastern corn belt is projected 

to bring:

• Higher temperatures
• More variable/extreme levels of precipitation
• Longer growing seasons

• This will induce agricultural land use and 
management adaptations

• These changes will depend on both the values and
goals of the individual farmer as well as the
conditions imposed by society-at-large

• Adaptations at both the individual and the societal 
level will generate multiple trade-offs, the effects of 
which are largely unknown

STUDY GOALS
• To increase the capacity of decision makers in the 

ECBR to identify adaptive strategies that mitigate the 
risks posed by climate extremes.

• To demonstrate a holistic integrated approach for 
assessing these policies at a regional scale that can 
be applied to other agroecosystems.

Fig. 1: Study area in dark grey – 40%+ land in crops
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RESEARCH QUESTIONS
1. How are farmers likely to adapt to these climate-

induced risks and uncertainties?

2. How will these changes in land use and management
influence the sustainability and resilience of the
agroecosystem?

3. What polices and programs best balance agricultural 
production with protection of critical ecosystem 
services?

Obj 1: Engage stakeholders
• Goals: Use participatory processes to improve the 

legitimacy of the models & policy analysis
• Approach: Work with key stakeholder groups to guide 

our selections for scenario and policy analysis
• Outcome: More accurate, familiar and useful modeling 

framework and set of policy recommendations

Obj 2: Develop future climate projections
• Goal: To understand the impact of climate variability on 

ag systems across the ECBR
• Approach: Analyze high-resolution climate data (i.e., 

projections of future precip and temp variability), and 
evaluate the stresses that might impact ag systems

• Outcome: A clearly defined set of scenarios of future 
climate variability scaled to the ECBR

Obj 3: Identify farmer adaptations
• Goal: To model farmer land use/management 

adaptations to climate variability and broader human 
system changes

• Approach: Specify the relevant set of farmer 
adaptations under future scenarios using a combo of 
qualitative, historical and experimental data.

• Outcome: A model of the likely adaptations of diverse 
farmers to climate uncertainty under varying market, 
policy and technological conditions

Obj 4: Develop regional economic model
• Goal: To develop a model that accounts for price 

feedbacks in simulating land use/mgmt. adaptations
• Approach: Develop the model and simulate it for a 

baseline climate scenario, then parameterize it to 
account for uncertainty and farmer behavior

• Outcome: A fully specified model of the regional 
economy that accounts for spatial heterogeneity and 
uncertainty, and generates predictions of land 
use/mgmt. under future climate scenarios

STUDY CONCEPTUAL MAP

Obj 5: Model change in ecosystem services
• Goal: Determine the extent to which changes in climate 

and farmer decisions impact ecosystem services
• Approach: Quantify these impacts using spatially explicit 

process-based agroecosystem models
• Outcome: Improved understanding of the realistic 

impacts of climate change on crop production, carbon 
sequestration, water quality and climate regulation

Obj 6: Identify optimal policies
• Goal: Find the socially optimal agriculture, energy and 

conservation policies and programs 
• Approach: Create a principal-agent model in which the 

government decides on an ensemble of policies, while 
farmers and firms choose their optimal decisions

• Outcome: A framework that embeds behavioral 
heterogeneity, markets, and ecosystem services into a 
model that determines the optimal policies for a given 
future climate scenario and specified level of uncertainty

Obj 7: Engage farmers & stakeholders
• Goal: Make climate variability and climate change 

adaptation relevant for a diverse set of stakeholders
• Approach: In-person and online dissemination of 

products related to four outputs: climate trajectories, 
farmer profiles, agroecosystem impacts & optimal 
policies

• Outcome: Enhanced stakeholder capacity to conduct 
climate science programming, engage farm clientele, and 
lobby for more informed policy making

PROJECT OUTCOMES
• Innovations in the science and art of integrated systems 

modeling
• Increased understanding of the implications of climate 

variability on the agroecosystem
• Increased ability to identify the policies and programs 

needed to increase sustainability and resilience
• Increased stakeholder confidence in his/her ability to 

adapt to climate-induced risks

STUDY OBJECTIVES STUDY OBJECTIVES (continued)
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Outreach & Extension (Obj. 7)
Product development, information dissemination, train-the-

trainer workshop, policy design workshop

Stakeholder Engagement (Obj 1)
Advisory team to provide input and feedback regarding 

integrated modeling, policy scenarios, outreach activities

Regional Integrated Modeling 
(Obj 2-5)

Heterogeneous 
farmer adaptations

Economic, technological, 
policy conditions

Ag system 
adaptations

Policy scenarios & analysis (Obj. 6)
Optimal policy w/multiple climate-induced 

uncertainties

Changes in national &
 global system

s
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