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Is Climate Change  
Forcing a Reinvention of Conservation?  



• Highest vulnerability to 
warming-related discharge 
reduction in western North 
America 

 
• Runoff low relative to 

precipitation (evaporative 
loss) 

Case study of a simple physical system: 
 The Colorado River 

Bureau of Reclamation 

Temperature increase ─› ET increase ─› reduced runoff ─› reduced discharge 



How will global climate change affect the Colorado River? 

XXX 
Water level on July 1, 2016 was 10 feet lower; 
Water level on 5 April 2017 was 6 feet higher… 



Scientists to the rescue! 



Mid-21st Century Flow Projections from GCMs 

• At least 12 major studies as of 2014 (more since…) 
 
• Divergent results: 
 

-6% (-40% to +18%) 
 
-10% to -20% 
 
-16 % (-8% to -25%) 
 
-17% 
 
-18% 

 
-45% 



Stakeholder Confusion 





Post-normal science 

S. Funtowicz & J. Ravetz.  1993.  Science for the post-normal age.   
Futures 25:739-755. 



Post-Normal Conservation: 
Ecosystems under change  



Novel communities on late-glacial landscapes 
in the central USA 

 

R.A.Jones, J.W. Williams, S.T. Jackson (Quaternary Science Reviews, accepted) 

Cupola Pond, Ozark Mts., Missouri 



Looking forward from the past,  
nearly everything is novel 



S.T. Jackson, R.K. Booth, .J. Andersen, K. Reeves, T.A. Minckley & R.A. Jones.  2014. Quaternary Science Reviews 
(see discussion in S.T. Jackson & J.L. Blois. 2015. PNAS). 

Environmental and Ecological Turnover: 
Hemlock/beech/sugar maple/yellow birch forest 

Tower Lake, Upper Michigan 



Human influences… 

www.IGBP.net 

J.J. Gowlett. 2016. PRSB. 

www.humanorigins.si.edu 



www.robynwoolston.com 



If the goal of conservation is to 
prevent change, failure is inevitable 



What Can We Say About The Future? 

“He who predicts the future lies, even if he tells the truth.”
 -Arabic proverb 



J.W. Williams, S.T. Jackson & J.E. Kutzbach. 2007.  PNAS. 

Novel climates 
will arise; 

some existing 
climates will 

vanish 

Novel 
ecosystems 
will arise; 

some existing 
ecosystems 
will vanish 



The path to the future: 
Interaction between natural variability and 

anthropogenic forcings 

Past 1200 years: Upper Colorado River Basin (after Meko et al. 2007) 



2002 Mustang Ridge Fire, Daggett Co., Utah (800-yr old-growth pinyon-pine woodland).  
 Photo courtesy of  Sherrill Goodrich, USFS 

Contingent (path-dependent) outcomes: 
Climate variability, disturbance, ecology 



Historically contingent ecological outcomes 
 (legacies and anachronisms) 

For details, see S.T Jackson, R.K. Booth, J.L. Betancourt & S.T. Gray.  2009. PNAS. 



Most species have (some) capacity  
for adapting to climate change: 

• Phenotypic adjustment 
• Habitat shift 
• Migration 
• Evolutionary adaptation 

We must learn how to 
leverage these effectively 



Species adapt to changing environments. 
Shouldn’t conservation adapt too? 



Conservation is an intersection 
 of science and values 



Scientific knowledge and understanding change… 



Societal values change 



Conservation 
knowledge, values, 

and practice change… 



Today’s conservation derives from mid-20th 
Century science and values… 

Science 

Decisions 



Value-laden controversies underway  
in conservation science 



Progress is not a zero-sum game! 



Progress is subsumptive.  We still use: 

17th Century physics 

18th Century political systems 

20th Century conservation policy 



We can adapt conservation to evolving  
science and values without abandoning the 

progress of past decades  
 



Anthropocene rewilding: marshes reclaim industrial ground in Gary, Indiana.  July 2011.  

Reinventing conservation  
for the Anthropocene 



Acknowledge deep & persistent uncertainty 
 
Match practice to  
real-world complexity 



 Broaden and diversify management targets 

J.K. Hiers, S.T. Jackson, R.J. Hobbs, E.S. Bernhardt, L. Valentine.  2016.  
Trends in Ecology and Evolution.  

RCW Recovery Plan prescribed habitat  

Nesting sites outside prescribed habitat 

John James Audubon 
Red-cockaded woodpecker 

Eglin AFB (FL) 



Replace ‘predict-then-take-action’ with more 
robust, adaptive management strategies 

(Example: scenario planning) 

S.T. Jackson, S.T. Gray, B. Shuman. 2009. Conservation Paleobiology.  



Loading Dock Model Megaphone Model 

Authority Model 

Trust me…  
 I’m a scientist. 

Packaging Model 

Look beyond traditional scientific ‘outreach’… 



…to develop effective translational sciences 
for conservation 

C. Enquist et al. 2017.   
Frontiers in Ecology and the Environment (in press).  

NCEAS Translational Ecology Working Group, 
November 2015 




