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• Adaptation: Adjustment in natural or 
human systems in response to actual or 
expected climatic stimuli or their effects, 
which moderates harm or exploits 
beneficial opportunities (IPCC, 2001). 
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• “[We] must adapt and improve 
resilience to minimize risk to 
people, natural places, and key 
infrastructure. Adaptation will 
require thoughtful, preventative 
actions and investments, and 
demand new approaches and 
preparation from nonprofit, private 
and government entities.”

- Interim Progress Report of the Interagency 
Climate Change Adaptation Task Force, 3/16/10
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• Mitigation has global effects over long time 
scales.  Adaptation has local benefits, 
sometimes over the short term.
– Transitioning to drought tolerant crops
– Implementing water conservation measures

• Maladaptation involves responses that 
increase GHGs 
– Increased use of summer air conditioning 

• Adaptation actions may influence GHGs
– Restoring forest habitat for climate-sensitive 

species may reduce GHGs



Who Adapts? 

• Nations, states, cities
• Farmers, businesses, individuals
• Agencies, NGOs



Examples of Adaptation Actions
• Measures to reduce the effects of urban heat 

islands 
• Restrictions on building in the path of future 

sea level rise
• Changes to storm water treatment in 

anticipation of future floods
• Incentives to develop defensible space around 

structures in western forests
• Water conservation strategies for irrigators
• Planting drought tolerant trees and crops



Types of Adaptation

• Reactive – wait to respond until change 
happens/is significant (a lot of damage 
may already be done, could be expensive, 
need to react fast may preclude adapting 
in the most effective way)



Types of Adaptation

• Reactive – wait to respond until change 
happens/is significant (a lot of damage 
may already be done, could be expensive, 
need to react fast may preclude adapting 
in the most effective way)

• Anticipatory – proactive actions that 
anticipate change (may be more effective 
and less costly)



Adaptation as Resilience

• Adaptation not just about mechanistic 
responses to specific impacts (e.g. build 
larger walls to hold back floods)

• Adaptation also involves building the 
ability of systems to “bounce back” or 
recover from a range of predicted and 
“surprise” impacts, building the potential to 
effectively adapt (e.g. restore riparian 
system to allow for higher flows)



• Vulnerability is the extent to 
which a system is susceptible to 
damage or harms from climate 
change. 



• People/groups who depend on climate-
sensitive resources and ecosystems for 
their livelihoods, including people who 
farm, fish, hunt, utilize forest resources.  
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• People/groups who depend on climate-
sensitive resources and ecosystems for 
their livelihoods, including people who 
farm, fish, hunt, utilize forest resources.  

• People/groups who have limited 
economic resources and/or are 
politically/socially marginalized. 

Who is most vulnerable?
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Sensitivity:  The degree to which a system is affected by climate 
change impacts or climate-related stimuli.

Adaptive Capacity: The ability of a system to adjust and 
effectively respond to climate change impacts to reduce risk, 
moderate potential damages, to take advantage of opportunities, 
or to cope with the consequences (to learn/innovate).





How to Build Adaptive Capacity

• Training and education
• New institutions and partnerships
• Make relevant information and resources 

available
• Reduce vulnerabilities
• Identify and address barriers (e.g. 

financial, institutional, social/cultural, 
technological, informational)



Oxfam’s
approach 
to CCA



W
el

l-b
ei

ng

disaster

time

(a) coping

(d) climate change adaptation

time

W
el

l-b
ei

ng

hazards

(b) resilience

time
disaster

time

(c) climate change impacts

more frequent disasters

Gradual 
changes 
undermining 
well-being

Coping, resilience and adaptation

Source:  
Oxfam



Ranching and Drought Adaptation 
in Montana



Agriculture and Climate Change

• Agriculture is climate-sensitive.
• Farmers and ranchers are expected to be 

impacted by drought.  
• Montana is experiencing lower late 

summer stream flow (which means less 
water for irrigators) and lower soil moisture 
(which means less productive rangelands)

• Ranches in Montana are typically multi-
generational family business  



Drought Conditions 
(Local Biophysical Impacts)

• “Last year was the worst grass year that I 
had seen since I’ve been ranching.”

• “We’ve had springs that dried up that were 
never dry in my memory.”

• “this year’s different, and in the past         
10  years [it’s] gotten worse.” 
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Drought Conditions
(Local Socioeconomic Impacts)

• Lower incomes and increased debt
• Social and psychological stress
• Existing vulnerabilities

– Existing debt
– Fluctuating commodity prices
– High costs of inputs
– drought was believed to “break you in just one 

fell swoop…totally knock you right off the 
wall.” 



Short-Term Coping

• Hauling water to cows
• Buying hay
• Overgrazing
• Leasing more grazing land
• Reducing herd size/selling cattle
• Selling land/portions of the ranch



Short-Term Coping

• Hauling water to cows
• Buying hay
• Overgrazing
• Leasing more grazing land
• Reducing herd size/selling cattle
• Selling land/portions of the ranch

• Will these strategies work in the long run?
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Longer-Term Responses
• Diversifying operations

– Raise goats, sell horses, breed dogs, start outfitting 
businesses

• Reduce inputs
– Raise smaller breeds, reduce amount of hay 

needed, calve later

• Improve water systems
• Build small dams, install pivots, dig deeper wells, 

line irrigation ditches, and put in solar water pumps

• Purchase additional land
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Optimism about the Future may 
Reduce Anticipatory Adaptation 
• Ranchers saw drought as part of a natural 

cycle and argued that wetter years would 
return

• Ranchers felt they had little control over 
drought and little ability to adapt
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Adaptation Under Uncertainty

• No regrets strategies
–Provide benefits even in the absence 

of climate change (e.g. water 
conservation)

• Low regrets strategies
–Effective adaptation actions that 

involve minimal cost or risk (e.g. 
wildlife connectivity)



Reduce Vulnerability, Build 
Adaptive Capacity


