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Preparing for climate change means taking proactive steps to 

anticipate and consciously build resistance and resilience to the likely 

range of climate change-induced stresses.  

Resiliency is the capacity of a system to adapt to and bounce back 

from climate-induced stresses without crossing a threshold into a 

new ‘unwanted’ condition.  

(Adapted from the Resiliency Alliance) 

Resistance is the capacity of ecological systems, biodiversity, and 

humans to prevent climate change related impacts from occurring. 



!!

•! A sustainable watershed has the capacity to absorb disturbance, 

adjust, but still retain its essential structures, processes, and 

feedbacks without flipping into a new ‘unwanted’ condition.  

•! Watersheds have the capacity to exist in more than one condition 

in which their structure, function and feedbacks are different. 

•! Disturbances—natural or human--can drive them into a different 

regime, often with unwelcome surprises. 



•! Adaptation is often used to describe the process of coping with 

climate change. It describes how organisms respond to change 

over time. But organisms do not anticipate potential changes. 

•! Humans, however, have the capacity to anticipate the potential 

consequences & proactively build resistance & resiliency to them. 

•! Adaptation is thus an element of preparedness, but does not 

capture the full range of processes. It also can create inertia. 



1.! What are the key variables, core dynamics and 
disturbances that shape your watershed now? 

2. Is your watershed approaching a new threshold? 

3. Might climate change alter the key variables and core 
dynamics and push your system into a new threshold? 

4. What management actions can sufficiently build 
resistance and resiliency to avoid such a change           
and capture opportunities?  



•! Resilient watersheds are built on diversity in all forms such 

that they can offset factors that ‘simplify’ watersheds.  

Genetic,  biological,  landscape,  social,  economic  

•! Response and functional diversity are key—different functional 

groups of organisms and habitats that perform different roles (a 

range of species often exist within a functional group). 

•!  Resiliency requires redundancy (organisms, structures, 

processes) that provide the same function--the more 

variations available the better able to cope with a shock.  



•! Many of the problems facing our watersheds are the result of 

past efforts to constrain and control ecological variability—e.g. 

floods, fire, disease outbreaks. 

•! Unless disturbances are allowed to play out, climate change may 

(further) simplify your watershed---e.g. a forest never allowed to 

burn will lose its fire-resistant species and burn hotter. 

•! Managing change can help prevent a 

disturbance from driving key variables over a 

threshold into a new (unwanted) condition. 



•! In resilient watersheds components that are not all tightly 

linked keep functioning even when major shocks hit the system.  

•! Modularity relates to the way and extent to which the key 

variables within your watershed are interlinked.  

•! In highly connected systems (tight linkages between 

all variables) shocks move rapidly through the system, 

e.g. if a hatchery produces a single genetic variety of 

fish a blockage or disease can wipe out the entire run.  



•! Variables are the key factors that shape how your watershed 

functions. Often there are many variables—but 3-5 are usually key 

•! We often manage for variables that are readily 

visible, change quickly and are easy to measure           

(e.g. fish return, trees planted).  

•! However, variables that change slowly and thus are hard to see 

and measure are often the key to sustainability of your watershed          

e.g. mycorrhizal fungus in Doug fir forests, nutrient cycle, biomass 

levels, sediment loads.  



    

•! Climate-induced changes in one variable can have important 

implications for an entire watershed—even fully reconfigure it.  

•! Effective feedback systems help control this process by detecting 

changing variables and thresholds before they are crossed   

•! Feedback and learning mechanisms 

should account for delays. 



•! More than natural disturbances & climate change affect 

watersheds. Economic & social shocks also have effects.  

•! Managing one component of any system in isolation 

might work in the short run, but inevitably fails. 

•! Fully engage stakeholders and manage the whole 

system—social, economic and ecological, not its 

individual components.  



1. Manage for diversity and redundancy 

2. Prepare & allow for disturbance and change 

3. Embed modularity ---don’t connect everything  

4. Manage ‘fast’ & ‘slow’ changing variables—but emphasize slow.  

    5. Build effective rapid feedback and learning mechanisms   

    6. Build capacity to manage social-ecological systems  



•! Biophysical science team 

•! Key public agencies and stakeholders representing 

built, economic, human and cultural systems. 

•! Consider two steps: natural systems then community 

systems 



 

Define the vulnerability of What, to What?  

!a) Identify resources of concern (e.g. salmon, water quality, 

 forests, agricultural productivity) 

 b) Identify key management challenges (e.g. dams, water 

 withdrawals, sedimentation)!



  !

a) List all of the factors (variables) that shape the structure and 

function of your watershed   

e.g. density of fish or mammals; nutrient content of streams or soils; level of snowpack or 

rainfall; density of riparian cover, grazing or timber harvest levels 

b) Then identify the handful of (often slow moving hard to 

measure) variables that play the dominant role in shaping the 

trajectory of your watershed.  

If you know the thresholds of these core variables you might be 

able to build resilience and prevent crossing thresholds. 



•! A disturbance is anything that causes significant disruptions to 

your watershed.   

Natural disturbances can include drought, floods, disease outbreaks, fire etc.  

Human disturbances can include dams, water diversions, land conversion, 

excessive timber harvest, pollution etc. 

•! Identify the major ongoing (“press”) disturbances as well as the 

short term (“pulse’) disturbances that shape your watershed.  
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Summarize the historic patterns of major stresses or triggering 

events & human responses.  

Then ask: “Do any patterns stand out?”  



Critical threshold: the point at which sudden or dramatic change 

occurs that flips ecological systems or species into a new unwanted 

condition or causes unacceptable losses to your system. 

•! Use history of change map to determine if your watershed has 

already crossed a threshold into into a different regime.  



a) !Use the historic record of the disturbances to see if any of them 

help to defined the edge of the coping range of your watershed.  

b) !You can also look at changes and conditions seen in                 

other watersheds within a similar ecoregion. 



a) ! Use downscaled scenarios to assess the potential 

vulnerability of systems, species, and locations. 

b) ! Identify how it might affect slow and fast moving variables 

and disturbance regimes.  

c)! Consider cross-scale affects  

d) ! Identify potential economic, social and ecological 

opportunities  
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•! An exercise in “what if” planning—  

 “If this story played out what would likely happen?” 

 “Would we be ready for those changes?” 

 “What could be do to prepare?” 

•! Often some obvious actions emerge that should be taken under 

all scenarios, some precautionary actions are identified, & long 

term monitoring is established for effects you are unsure of.  



Standard Approach 

Risk= the probability of occurrence x the magnitude of the 

consequence of occurrence.   R=P x C 

a) ! Use a matrix and for each impact assign a value of 0-5, or low, 

medium and high for (1) the likelihood of an impact occurring 

and 2) the magnitude of its consequence should it occur. 

b)  Plotting the risks into a chart can make it easier to visualize.  



Sample Risk Assessment Matrix 
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Specifics are Agency, Issue, and Resource Dependent 
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From Adapting to Climate Change, Canadian Climate Impacts and Adaptation Research Network 

Category Example 

Maintain status quo Do nothing and rebuild or abandon 

structures, restore systems after damage 

Prevent the loss Protect refugia, hyporheic zones & trib 

junctions, enhance wetlands for floods, 

protect cold water springs for drought 

Spread or share the loss Purchase flood insurance 

Change the activity Don’t build in low lying coastal areas or 

floodplains, don’t cut on steep slopes, 

rebuild wetlands, water exchanges 

Change the location Relocate buildings out of flood zones, 

connect strongholds via riparian areas, 

expand reserves uphill and northward 

Increase buffering capacity Replant diverse vegetation, enhance 

genetic diversity, increase crop diversity 



Sample Actions to Build Aquatic Ecosystem               
Resiliency to Climate Change 

•! :$(5';)3!<%'(*=0($=!'0%'!%*(!1;>(13!'+!*(,%;5!)?5@';+5%1!+A(*!5(B'!C7!3(%*=!

•!!:$(5';)3!%5$!&*+'(@'!&*;+*;'3!*()?2;%!

D!/+='13!@+1$!<%'(*!=&*;52=!'0%'!@%5!>((&!='*(%,=!@++1!%=!*($?@($!)1+<=!

;5@*(%=(!<%'(*!'(,&=E!!

•!!F+5=;$(*!%1'(*5%';A(!<%'(*!%11+@%';+5=!

! DG%1%5@;52!=&(@;(=H!&(+&1(!%5$!%2*;@?1'?*(!

•!!#?2,(5';52!)1+<=!

! D!I(='+*(!1%5$=@%&(!=&+52(=!

! D!J,%11!*(=(*A+;*=!

•!!.*+'(@';52!%5$!*(='+*;52!=&*;52=K2*+?5$<%'(*!

•!!I;&%*;%5!*(='+*%';+5!

•!!L5!@+%='!)+@?=!+5!@+%='%1!)+2!M+5(H!;5@1?$;52!(='?%*;(=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! ! ! ! ! ! ! !"4;,!J($(119!



/+$;);($!)*+,!=?,,%*3!'%G1(!G3!4(5!N*((5(!A;%!4;,!J($(11!



TOVUITSY%VEXUXATE%WUO%EXAA5UTIY%

XQQX&I5UTITV!%

F+5';5?%113!#=>O!

•!!P0%'!'3&(!+)!5(<!&*+$?@'=H!@*+&=H!G?=;5(==(=H!+*!Q+G=!@+?1$!0(1&!

G?;1$!*(=;='%5@(!%5$!*(=;1;(5@3!'+!@1;,%'(!@0%52(R!

•!!P0%'!'3&(!+)!5(<!&*+$?@'=H!@*+&=H!G?=;5(==(=!+*!Q+G=!<;11!G(!

A;%G1(!?5$(*!@0%52;52!@1;,%'(!@+5$;';+5=R!!

•!!S+<!@%5!<(!G?;1$!'0(!)+?5$%';+5!5(($($!'+!@%&'?*(!'0(=(!

+&&+*'?5;';(=R!



Criteria Activity #1 Activity #2 Activity #3 Activity #4 

Potential for 
effective and 

defined 

outcomes 

Co-benefits for 
other systems or 

species 

Co-benefits for 
other sectors 

Cross-program 
benefits 

Prevention of  
major ecological 

loss 

Prevention of  
major social or 
economic loss 

Costs 

Equity 
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Do you think that global warming is happening?!

Pew: January 2010 

Yale Project on Climate Change: January 2010  
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A frame is a “central 

organizing idea...for 

making sense of  

relevant events, 

suggesting what is at 

issue.” Gamson/Modigliani 



%%%%%<G%%%My target audience has taken some actions in the 

to prepare for global warming.    
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HOW DO PEOPLE AND ORGANIZATIONS CHANGE? 
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THE ICEBERG: PUTTING COMMUNICATIONS IN CONTEXT 
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HOW TO BUILD TENSION 
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1. ILLUSTRATE WHAT IT MEANS FOR THE CLIMATE TO CHANGE 



2. LEVERAGE THE IDEA OF “TOO MUCH CARBON”  



3. CONVEY THE LINK BETWEEN ENERGY AND 

GLOBAL WARMING 
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4. EMPHASIZE THAT WE ARE FACING                                     

A MOMENT OF CHOICE 
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CHALLENGES IN CREATING A SENSE OF 
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•! Lack of clarity around the 
causes of global warming 
gets in the way of seeing the 
right action to take.  
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HOW TO CREATE EFFICACY 
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1. CONNECT GLOBAL WARMING TO OTHER                

PRIORITY ISSUES 



2. AVOID POLLUTION AS A LEAD IDEA 



3. FOCUS ON SOLUTIONS 



4. GIVE THE AUDIENCE A CLEAR ROLE IN THE STORY  
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CHALLENGES IN CONVEYING THE 



•! Global warming is seen 
through a partisan lens 
and associated with 
environmental elites who 
are out of touch  with 
mainstream America. 

CHALLENGES IN CONVEYING 
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HOW TO CONVEY BENEFITS 
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1. TIE THE NEED FOR CARBON-FREE ENERGY CHOICES 

TO THE POSSIBILITY OF ECONOMIC PROSPERITY  



2. CREATE A CONNECTION TO IDENTITY 



TRADITIONALISTS 

Tap 
Duty 
National Pride 

Liberal Communitarianism 
Altruism  

Avoid 
Excessive Taxation 
Apocalypse 

Humans superior to animals  

20% of adults, 24% of voters 
81% Caucasion 
47% between 25-44 years of age 

32% between 45-64 years of age 
55% live in a rural location or small town 
22% rank GW as one of the most important issues 

Sample Frames and Messages 

You may have been hearing more talk about global warming but are unsure if there is anything 
we can do about it. It may just be God’s will. Regardless of the cause, being responsible stewards 

means ensuring that our children have the opportunity to enjoy the high quality of life we enjoy.  

Global warming threatens that way of life, particularly in communities where the economy is 

dependent on a stable climate for growing food, harvesting timber, and providing recreational 

and tourism opportunities.  Investing in clean energy can bring economic development to 
communities that need it without destroying our way of life. 



MURKY MIDDLES 

Tap 
Equal Relationship with Youth 
Openness to Change  

Avoid  
Aversion to Complexity 
Enthusiasm for New 

Technology 
Duty  

17% of adults, 16% of voters 
67% make <$75k 
40% identify as Independents 

34% rank GW as one of the most important issues 

Sample Frames and Messages 

These days, it can take every ounce of energy to get ahead.  We are all working 

harder and for less return.  It is time for a change. There are simple things we can all 
do to get America back on track, such as saving energy at home. Why bother 
wasting time arguing about issues like global warming? We can save money and 
create jobs by making our buildings and cars run on less energy. It just makes sense. 



CRUEL WORLDERS 

Tap 
Entrepreneurialism 
American Entitlement 

Tried and True  

Avoid  
Aversion to Complexity 
Technology Anxiety 

Every Man for Himself 

6% of adults, 6% of voters 
71% make <$75k 
85% Caucasian 

38% work in semi- to unskilled trade 
29% rank GW as one of the most important issues 

Sample Frames and Messages 

America knows how to face tough challenges. We have faced them before and have 

had the creativity and resiliency to prevail. Our entrepreneurial spirit will help us stay 
ahead of the pack when it comes to finding new energy sources that we can use to 
power our lives and save money. Global warming is already impacting the American 
way of life.  We can’t afford to let China and India take the lead and push us to the 
side.  



SUGGESTIONS FOR TALKING TO A SKEPTIC 
!! There is no evidence of global warming.  

–! The IPCC cited several lines of evidence in concluding that warming is 
“unequivocal”  

•! The primary cause of fluctuations is changing solar activity levels and 
ocean temperatures.  

–! The mean temperature over the U.S. or any other region does 
fluctuate from year to year.  

•! The current warming is just a natural cycle.  

–! Natural causes such as solar variability and volcanic activity are not 
the cause of today's warming.  

•! There is no proof that rising CO2 causes global warming.  

–! Very strong evidence shows that higher levels of CO2 by themselves 
would cause warming.  

•! Global warming is a hoax committed by environmental extremists  

–! The IPCC report was produced by over 600 authors from 47 
countries, and reviewed by over 600 experts and governments.  

•! There are many competing theories and unknowns about climate change  

–! There is little debate in the climate science community about whether 
changes in atmospheric CO2 concentrations alter the earth's 
greenhouse effect. There are debates about how high temps will go and 
how quickly.  
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