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Climate change is affecting all 
ecosystems, and will continue to do 

so for centuries, so…

• We need to incorporate climate change 
into long-term planning 
– Minimize risk of wasting time, money, and 

effort

– Maximize likelihood of success
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Goal: Protect Key Deer (Endangered Species) by buying more habitat 

Climate vulnerability: sea level rise, increasing storm intensity

Adaptation response: Protect more key deer habitat? Move the deer to 
the peninsula?
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Goal: Purchase Palmyra Atoll (<$47M) to protect migratory bird nesting 
habitat

Climate vulnerability: sea level rise, increasing storm intensity (maybe 
frequency)

Adaptation response: Dredge to add sand? Buy more land?
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Goal: Restore the Florida Everglades (Billions of dollars)

Climate vulnerability: sea level rise, increasing storm intensity

Adaptation response: Create a restoration plan based on projected future 
hydrology
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Goal: Regulate contaminant levels to protect water quality

Climate vulnerability: toxicity altered with increasing temp, reduced 
dilution, flushing

Adaptation response: Keep the same regulatory levels regardless of 
changing conditions?
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Climate Change Adaptation is:

* A set of methodologies

* A new way of thinking about what 
we do and how we do it 

-Consider time as well as space
-Change is the only constant



But how can I actually do
adaptation???    



vs.

Overarching Consideration:

Resistance                      Resilience



Four tenets of adaptation:

1) Plan and act at the right spatial and 
temporal scale for a changing world

2) Address stresses likely to interact 
negatively with climate change

3) Plan and manage for uncertainty and
change

4) Reduce the rate and extent of local, 
regional, and global change



1) Space and Time

• Connectivity and corridors
– Species shifts, ecological and 

evolutionary processes
• Buffer zones

– Coastal pollutant sources, habitat 
shift

• Resistant  and resilient 
communities, refugia

• Coordinated management across 
jurisdictions



Working at the right scale:
Great Barrier Reef

Connecting land and sea: Water quality affects 
bleaching risk

� working with
national, 
regional, local 
governments as 
well as 
watershed 
landowners/land 
users to improve 
water quality

NASA Earth Observatory



2) Limit synergistic non-climate stresses

�����������	
�	�����
���

	�
������
������	��������������������	������

	
���������������



Water quality

• warming water temperatures to change 
contaminant concentrations in water and alter 
aquatic system uses 

• new patterns of rainfall and snowfall to alter 
water supply for drinking and other uses leading 
to changes in pollution levels in aquatic systems

• more intense storms to threaten water 
infrastructure and increase polluted stormwater
runoff

EPA National Water Program Strategy Response to Climate Change



CLF alleged that in setting TMDLs for Lake 
Champlain, the EPA:

• Used 1991 rather than current or future flows

• Ignored evidence for increasing precipitation 
even though stormwater run-off is a big source of 
phosphorous 

• Ignored impact of climate change on water level, 
temperature, and flow, and the possibility of waste 
management system failures

Conservation Law Foundation v. EPA 



3. Manage for Uncertainty
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– Specified triggers for action

– Specified key uncertainties

– Specified necessary 
science and institutional 
structure for adaptive 
management to work

Adaptive Management Plan for 
South Bay Salt Pond Restoration 

Project EIS :
143 pages!



2009

• What, when, who, how

• Case studies

• Legal considerations



Scenario Planning:

Robust vs. optimal decision-making
What information would actually change what we do?

Scenario 1

Scenario 4

Scenario 3

Scenario 2

Core actions/strategies

Contingent actions/strategies



Peterson et al. 2003

Northern Highlands Lake 
District, Wisconsin, Scenario 
Planning Exercise



4) Limit the Rate and Extent of 
Change Locally, Regionally, and 

Globally



• Acidification: limit NOx and SOx
pollution, nutrient pollution

• Dropping water levels: Protect/restore 
processes supporting groundwater 
recharge and retention

• Temperature: Restore/create shade, 
currents, cool-water input

Minimizing local/regional change



Lowland deforestation + climate change = 
disappearing cloud forests

Limiting Change: 
Costa Rican Montane Cloud Forests



Pathways to Action



What are all the changes that will 
happen and how can I respond?



What are all the changes that will 
happen and how can I respond?

What do I do, and how should I 
adjust that for the reality of 

climate change?

XXXXXXXX



Adaptation 
= 

Science 
+ 

Governance
+ 

Management/planning



Adaptation action happens when
– It is built into existing efforts

– It doesn’t focus just on climate change

• Examples:
– Climate change + fisheries management
– Climate change + acceptable pollutant levels

– Climate change + restoration design
– Climate change + EIAs

– Climate change + land acquisition decisions



Adjusting plans: Massachusetts 
Wildlife Action Plan

• Partnership : State and Federal government, NGOs 

• Tools : TNC Climate Wizard, 8 sq. km.

• Outcome : Re-prioritization of land acquisition and 
conservation actions

After P. Glick, NWF



Adjusting Processes: Environmental 
Impact Assessment in Nova Scotia 

• Walk through existing 
process
• Develop additional 
guidelines/steps
• Test against existing projects

2003



Current habitat

Future  habitat

Quino butterfly Critical 
Habitat Ruling includes 

current, future, and 
transitional habitat !

Adjusting Critical 
Habitat Rules

Solid evidence for 
range change, novel 
host plant use



Breeding salt-
tolerant bald-
cypress trees in 
south-eastern US



Developing New Approaches: Sea 
Turtle Conservation in Costa Rica

Replant coastal vegetation

Coastal set-backs

Partnership : Local community, hotel owners, 
local and international NGO 

Tools :  Data loggers, labor

Outcome : Cool beaches with room to move
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1. Remember your goal

2. Assess the information you have

3. Brainstorm how you can meet your goal given 
what you know about climate change

4. Start taking action, monitor your effectiveness, 
and talk with others



Questions?



Conservation Law Foundation complaint to EPA re. Lake Champlain TMDL

http://www.clf.org/work/CWHF/lakechamplain/docs/ChamplainTMDLComplaintFinal.pd
f

South Bay Salt Pond Restoration Project Environmental Impact Statement

Adaptive Management Plan is Appendix D

http://www.southbayrestoration.org/EIR/downloads.html

Department of the Interior Adaptive Management Technical Guide

http://www.doi.gov/initiatives/AdaptiveManagement/documents.html

Evaluation of the ClimAdapt guide to incorporating climate change into the 
Environmental Impact Assessment Process

http://www.ceaa.gc.ca/default.asp?lang=En&n=332BCF7D-1&offset=2&toc=show

The ClimAdapt guide itself is available as an Appendix:

http://www.ceaa.gc.ca/default.asp?lang=En&n=332BCF7D-1&offset=20&toc=show

Scenario Planning:
Global Business Network
http://www.gbn.com/consulting/planning.php
National Park Service
http://www.nps.gov/climatechange/adaptationplanning.cfm


