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Collins et al. 2011

External drivers:
Climate, globalization

Social template Biophysical template

Pulses:
Drought, fire, storms

Presses:
Climate change, sea-level 

rise, nutrient loading

Ecosystem services:
Regulating, provisioning, 
cultural, supporting

Human behaviour:
Policy, markets, migration

Human Outcomes:
Quality of life, perception 
and values, human health

Community structure:
Species turnover, trophic 

structure

Ecosystem function:
Flux, transport, storage, 

primary productivity

A framework for socio-ecological research 
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Presses, pulses, biophysical & social changes 

EU27:

178 million ha

16 million owners 

Multiple services 
& challenges
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Pulses: Increasing disturbances

Schelhaas et al. 2003
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Pulses: Critical wind speeds for Norway spruce

Gardiner et al. in preparation
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Presses - Climate Change

Temperature change [°C] 2071-
2100 to 1961-1990, A1B
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Presses - Climate Change

Summer 
Precipitation 
2071-2100 to 
1961-1990, 
A1B
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high
low

Unlimited Migration
Realistic Migration
No Migration

Migraton rate
Birch

Meier et al. 2012

Community structure Community structure -- Biome shiftsBiome shifts

2050



reyer@pik-potsdam.de
Tucson, 2012

high
low

Unlimited Migration
Realistic Migration
No Migration

Migraton rate
Beech

Meier et al. 2012

2100

Community structure Community structure -- Biome shiftsBiome shifts
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Ecosystem function - Forest productivity changes

Pine

Reyer et al. in preparation
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Ecosystem function - Forest productivity changes

Spruce

Reyer et al. in preparation
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Ecosystem function - Forest productivity changes

Beech

Reyer et al. in preparation
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Ecosystem function - Forest productivity changes

Oak

Reyer et al. in preparation
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Ecosystem function - Forest productivity changes

Literature

Reyer et al. in preparation
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Shannon's H Stand maturity index

Biodiv.‐timber trade‐off:
Promotion of productive 
species

Low tree diversity

Forest Ecosystem Services: Synergies & trade-offs

Biodiv.‐timber trade‐off:
Harvest restrictions

Large trees, dead wood

Biodiv.‐timber synergy:
High light availability 
through harvest

High tree diversity

Temperli et al. in preparation

Even-aged spruce Douglas-fir Mixed forest Natural vegetation

Climate change (A1b)1
0

1

2000 2100 2200 2000 2100 2200

Harvested biomass & biodiversity Silver fir
Norway spruce

Douglas fir
European beech

Oak
others

Even‐aged Spruce Douglas‐fir Mixed forest Natural forest
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Now

ENow(Climate)

No change manager

Re-active manager

Trend-adaptive manager

Forward-looking-adaptive manager

Perception, Values & Human behaviour: Looking ahead in 
uncertain & dynamic times 

Observed change

Bredahl‐Jacobsen et al. 2010
time

Implementation: Bayesian Simulation Concept (Yousefpour et al.)
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Adaptive Management Toolbox
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Summary

Collins et al. 2011

de
x

Even-aged spruce Douglas-fir Mixed forest Natural vegetation

Climate change (A1b)1
0

1

External drivers

Social template Biophysical template

Pulses:

Presses:

Ecosystem services:

Human behaviour:

Human Outcomes:

Community structure:

Ecosystem function:
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http://www.motive-project.net/

Policy briefs & business cards on desk!

More Information
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Thank you 

 

 

  


