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Using climate model projection data in adaptation planning

We start with the recognition that 
a warming climate has impacts 
on our ecological, hydrologic, 

and human systems

But a persistent challenge in 
assessing local climate risk to 

support adaptation is how to 
determine: 

(1) What data exist? 
(2) Which data should I use?

(3) How will my choices of data 
impact my assessment?
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The challenge of the decision space

Initiated the 
process for using 

climate data in 
planning

Decision points about data needs
What part of the 

climate system do I 
need to evaluate?

Variables

What resolution of 
data do I need?

High resolution vs 
coarse resolution

What kind of downscaling 
is needed?

Dynamical vs. Statistical

How many emission 
scenarios do I use?
High vs. low future 

emissions

How many model 
ensemble members?

Full ensemble vs. 
subset

So many possible 
versions of an 

analysis, it 
becomes 

overwhelming!



Worst Case Scenarios

Response to decision space and impact on adaptation

Common Scenarios

Too overwhelming, 
let’s not spend our 

time on this
No adaptation

Decision
Result

Let’s just pick 
some options, it’ll 

be better than 
nothing

Adaptation based 
on limited or 
misleading  
information 

(maladaptation) 

Decision
Result

Let’s just use the 
data we already 

have 

Data fit for one 
assessment might 

skew the results for 
another

Decision
Result

Misplaced 
confidence in 

commonly used 
climate data 

product

Results of analysis 
might have 

unintended but 
avoidable biases 

Decision Result



Climate services and decision making

Climate Adaptation Science Centers (USGS) Climate Adaptation Partnerships/ Regional 
Integrated Science Assessment (NOAA)

Climate Hubs (USDA)



Developing Practical Guidelines – Our Approach

Started this process by engaging with climate, hydrology, and ecology 
experts within the Climate Adaptation Science Centers team to 
determine: What are the most pressing challenges when 
approaching climate projection data for use in adaptation planning?

Average Level of Needed Guidance (from survey) 

Downscaled Data

Biases of GCM Output

Utility of Coarse Spatial Data

Scenario Uncertainty

Model Structure



Building Practical Guidelines

When developing a structure for practical guidelines, we need to 
consider both the scientific questions of uncertainty AND the very 

real challenges of limited resources

Decisions for 
uncertainty

• Model bias
• Downscaling 

methodological effects
• Scale issues

Practical 
Considerations

• May not have capacity to 
use all models or data 
products

• May not have the expertise 
or time to diagnose model 
uncertainty

• TIME!



Gathering other federal agency perspectives – National Park Service



Gathering other federal agency perspectives – Bureau of Land Management



Gathering other federal agency perspectives – US Forest Service



A useful guide would consider both the practical and scientific 
aspects of climate data selection and be ACCESSIBLE

Determining how best to make a product that is usable 

So… We developed a web-based guidance document!



Wrap up and Conclusions
• The decision space for how to effectively conduct a climate risk 

assessment is complex, but we can use the experience of climate 
services to guide the use of climate data in adaptation

• We can leverage expertise from ecologists, hydrologists, and 
climatologists to provide guidance for commonly experienced 
challenges in climate data analysis 

• We have developed a web-based guide that will be widely 
accessible for planners and scientists to understand data 
challenges and availability



Questions?
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