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“It is not the strongest species that survives, nor the most intelligent that
survives. It is the one most adaptable to change.”

Attributed to Charles Darwin



Differentiate climate mitigation from climate
adaptation.

Natural systems are responding ecologically
and through evolution.

Human response is an example of cultural
evolution.

Bring a systems perspective to climate change,
sustainability, & community building.



— reduction of carbon/GHG
emissions; 80% by 2050 is target

— change to suit the conditions at
hand; reduce the impact of climate change;
prepare for uncertainty

— reduce emissions & provide
resilience
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“It is not generally appreciated that
atmospheric temperature increases are not
expected to decrease significantly even if
carbon emissions cease....Irreversible is
defined here as a time scale exceeding the end
of the millennium in the year 3000.”

Solomon, S. et al. 2009. Irreversible climate change due to carbon emission. PNAS 106



From Curt Stager’ s Deep Future: The Next
100,000 Years of Life on Earth (2011)



plastic response



Changes in bird migration and range












Extreme weather in Vermont Spring 2011






to become suited to local conditions;

traits and processes that help organisms cope
with environments they live in;

genetic change in a population due to natural
selection;

e.g., plants produce toxins to deter insects;
fawns are camouflaged by their spots.



Franks, et al. 2007. Rapid evolution of flowering time by an annual plant in response to a climate fluctuation. PNAS 104



Reale, et al. 2003. Genetic and plastic responses of a northern mammal to climate change. Proc. R. Soc. Lond. B 270



Bradshaw and Holzpfel, 2001. Genetic shift in photoperiodic response correlated with global warming. Proc. Nat. Acad. Vol. 98.



warmer temperatures, esp. nighttime
more extreme weather

greater drought and greater flooding
greater variability in weather
implications for disaster preparedness
opportunities to build resilient systems



* to adjust to changing conditions;

* to alter one’ s actions to suit conditions at
hand;

* to emphasize resilience and adaptive capacity
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the ability of system to recover from shock;

a characteristic of a complex adaptive system;
in ecosystems associated with:

— biodiversity & genetic diversity,

— redundancy & heterogeneity in landscape;

in social systems associated with

— networks that learn and store knowledge,

— create flexibility,
— balance power among groups

From Folke, C. et al. “Resilience and sustainable development: Building adaptive capacity in a world of transformation,”
Scientific Background Paper on Resilience, The World Summit on Sustainable Development (2002).



Growth phase, r
Conservation phase, K
Release phase, Q
Reorganization phase, a

Operates on differing spatial and temporal
scales

Examples:



Walker, B. and D. Salt, 2006. Resilience Thinking: Sustaining Ecosystems and People in a Changing World. Island Press.




System components are independent &
Interacting

Selection process is at work on those
components

Variation & novelty are constantly being
added to the system

System adapts as the world (conditions)
change

Capacity to manage resilience is adaptability



Climate change is a socio-ecological
phenomenon.

Social system is inextricably linked to
ecological systems.

Civic preparedness & responsiveness crosses
political boundaries.

Sustainable communities are resilient ones.

Adaptation is a big idea, like democracy &
peace.



act of looking ahead; planning for the future;
foreseeing

enduring; continue firmly despite obstacles;
survive

adaptation counters fatalism



Mitigating greenhouse gases is essential but not enough.
Adaptation and mitigation describe the way forward.

Phenological change, phenotypic plasticity, and evolutionary change are
occurring in biological systems.

Biological and cultural evolution, with attendant risks and opportunities,
can be viewed in parallel.

Opportunity to design resilient systems and sustainable communities in
the context of ecological limits.

Climate change may be the actor that releases us into a reorganization
system phase.

Adaptation is a big idea like democracy and peace.
Dedicate ourselves to persistence.



The best way to predict the future is to invent it. Alan Kay



Climate adaptation

Biological and cultural evolution
Irreversibility of climate change
Resilience

Social-ecological systems
Adaptive cycles

Prospicience & persistence



