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Adaptation Models
• The Invisible Hand: (Efficiency/equilibrium 

models): autonomous and incremental 
adjustments that balance costs and benefits.

• The Wake Up Call: (Hazards Model): GW will be 
experienced as “events” not trend, and all we 
know about hazards response will apply.

• The Planning Model: Apply improving 
information to identifying and assessing 
adaptations, up-date plans and regulations as 
conditions change.

• Meta-models: “development as adaptation”, fix 
inefficiencies and reduce dis-incentives and 
barriers to adapt as needed.



Modes of Climate Change

• Cumulative, uni-directional change 
that eventually exceeds planning and 
design thresholds.

• Changes in the frequency of discreet 
climate (heat waves), and climate-
related, events (wildfire).

• Abrupt, severe climate change





Planning Conundrum
• How will you know the climate is 

changing / has changed?
– Won’t be easy in very nosy elements 

like precipitation, or events like heat 
waves (dueling scientific articles about 
the 2003 European Heat-Wave).

• When will clients be convinced?
• Might some clients challenge 

regulations based on a changed 
climate?



Exceeding Expectations?



My local storm-water 
system has been 
exceeded several times 
in the 24 years I’ve lived 
on Gun Barrel Hill



Even big events can be incorporated into “normal”
climate (see also 2004 hurricane season in Florida!)











Climate Change can be very non-linear

Surprises, abrupt and dramatic change may rule a rapidly-warming world. 



But, well-engineered systems may meet quite demanding 
standards, even 500 year return periods! They can absorb 
lots of climate change.





And Now, for Something 
Completely Different



I wish I had his 
PowerPoint ©
technician!

Perceptions may force you to 
act even in absence of better 
predictions.



Growing concern about abrupt, severe climate change



The Riebsame-Travis Scale of Climate 
Change Severity









What a planner to do?

• Plan to plan
• Assess current climate sensitivities
• Conduct “What If” and 

Projection Studies
• Think about possible surprises
• Wait and See
• Worry



• Obtain and secure long-term local records climate and 
hydrology records, being especially careful to archive 
data that the state and feds may neglect.

• Identify sources of scientific advice on climate change, 
hydrology, ecology, etc.

• Examine current plans and ordinances for climate-
sensitivities in three categories:
– Plans with climate sensitivities but for which a wait 

and see approach makes sense;
– Plans that are undermined by the mere existence of 

growing climate uncertainty, and need to be 
reformed to deal with uncertainty;

– Plans that can be altered in light of what we know 
now.

• Explore plans for sensitivities to surprises and worst-
case scenarios.



Their Figure 12b. Potential distribution of CSS by 
2100 under the T3P18 climate change scenario
and 92 million population

Their Figure 13. Potential distribution of 
CSS by 2100 under all climate change 
scenarios and 92 million population 
scenario

From: Hector Galbraith,
Joel B. Smith and Russell 
Jones: “Climate Change 
and Urbanization in 
California: Potential
Effects on the Extent and 
Distribution of Major 
Vegetation Community 
Types”



The End



The Aspen story: Looks 
bad for skiing, but not all 
the scenarios were “bad.”

When we discussed 
“adaptation” the ski 
managers 



From: Aspen Global Change 
Institute, Aspen and Climate 
Change: An Assessment of 
Impacts and Potential Responses
(Aspen, 2006). 



Variability is a problem in most water systems, including the Boulder Creek watershed 
that supplies the city.





……Spring is Coming Earlier in the West

After Stewart, Cayan, and Dettinger (2005)



Even relatively slow change can seem “fast” (even abrupt) if 
you are fixed in place, like this tundra plant, and a boundary 
passes by you.

2080 treeline

Current treeline

Ascends 200 ft / decade



Where it matters most

• Planning via climate-sensitive 
performance criteria or thresholds (e.g., 
Tahoe Regional Planning Authority)

• Investments degraded by climate change 
(habitat and species protection)

• Public safety / hazards planning / 
protective works


