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Graduate students and post doc



To discuss the complex systems approach we must 

take to conserve soil resilience and help species deal 

with climate change. 



Key points

1. Complexity science will help us deal with 

climate change 

2. Conserve intact ecosystems (soils) as much as 

possible.  

3. Manage for complexity instead of simplicity.

4. Avoid positive feedbacks or threshold changes 

that cause stress and diebacks.

5. Minimize invasion of destabilizing species.

6. Restore degraded ecosystems (soils).

7. Assist migration of stabilizing species.



ÅClimate change: current and projected effects

ÅComplex systems and networks

ÅNetwork structure in dry Douglas-fir forests

ÅNetwork nursing of Douglas-fir regeneration in dry and 

moist climates

ÅRole of networks in ecological resilience with climate 

change
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Climate Change

ÅChange in climate identified by changes in the mean 

and variability of its properties

ÅPersists for an extended period, typically decades or 

longer. 

ÅDue to natural processes or by humans, either 

through GHG or land use change.



More 

Åheat-waves

Åheavy rainfalls

Åtropical cyclones

IPCC 2007

100-yr trend : +0.74oC 

10-yr trend: +3.1mm/yr 

Å100-yr trend :-7%

http://www.ipcc.ch/publications_and_data/ar4/syr/en/figure-1-1.html


Observed effects of climate change on natural systems

ÅIncreased ground instability in mountain and other 

permafrost regions

ÅChanges in Arctic ecosystems

ÅIncreased runoff and earlier spring peak discharge

ÅAlterations in disturbance regimes of forests due to fires 

and pests 

ÅPoleward & upward shifts in plant & animal ranges

ÅLoss of species

IPCC 2009



Resilience

ÅThe capacity of an ecosystem (or soil) to tolerate 

disturbance without collapsing into a qualitatively 

different stability domain that is controlled by a 

different set of processes.

ÅA resilient ecosystem (soil) can withstand shocks 

and rebuild itself when necessary.
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Melting permafrost

Hudson Bay, Canada

Science Daily, Sept 2, 2008



Callaghan et al., 2005

Shrub and tree migration poleward
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