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For the next 30 min I will give a short overview of in my view some fundamental concepts in ecology, particulaly today with the enormeous challenges we are facing with climate change, rapid land use change and changes in biodiversity.  I will give my own reflections on the development of an understanding of these concepts from 1980 when I myself started as  a PhD-student at Umeå University. I will put my recent and current reserach into this perspective. I will also outline future research where an exciting opportunity has opened up that will involve several departments at SU, incl. Systems Ecology, SRC and departments at other faculties.



“As a function of human 
dominance and rapid climate 
change, ecosystems and species 
distributions will change, 
requiring new forms of 
protected areas and new 
management strategies in 
existing protected areas.”



Key Message: Climatic Trends 

“Recent observations confirm that the 
worst-case IPCC scenario trajectories (or 
even worse) are being realised.”

2009-10-15
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European
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The Holocene Basin

Source: GRIP ice core data (Greenland)
And S. Oppenheimer, ”Out of Africa”, 2004
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Large-scale disturbances

Störningar



Large-scale disturbances

Störningar
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Skog Gräsmarker/savann





Lin et al.



• förmåga att absorbera 
störningar och förnyas, 
upprätthålla samma 
struktur, funktion och 
identitet

• förmåga till lärande och 
anpassning

www.resalliance.org



Resiliensbegreppet

• betonar gränser för förändring

• att passera en tröskel kan vara irreversibelt (ur 
ett praktiskt perspektiv)

• förändring sker på en skala men kan orsaka att 
ett tröskelvärde passeras på en annan skala



No threshold effect threshold, no alternate attractors

threshold, alternate stable states

Underlying (controlling) variable
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Typer av tröskelvärden och alternativa tillstånd

Walker and Salt 2006
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Agricultural Dependence on Conservation of Amazonas Ecosystem

Amazon 
Rainforest

“Water Pump”

Evapo-transpiration
puts 20 billion tonnes

of water into the 
atmosphere daily, 

some of which falls 
as rain in the 

Rio Plata Basin…

(Global Canopy Programme
& Canopy Capital Ltd, 2008)

A Trillion-dollar agricultural economy in Latin America (Mato Grosso/ Brazil, 
Argentina, Uruguay, Paraguay ) depends on this “Water Pump”



Reservatens roll för att bygga 
resiliens i landskapet



Preserve

Production

landscape

” Ideal” Present

Bengtsson et al 2003
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•
 

Upprätthåll diversitet
•

 
Upprätthåll modularitet

•
 

Korta återkopplingsmekanismer
•

 
Bygg socialt kapital

•
 

Uppmuntra experiment och 
 innovation

•
 

Bygg överlapp i ”governance”

www.stockholmresilience.su.se



Nature, 443:  989-992 (2006)

“…our finding that key 
aspects of ecosystem 
functioning decline 
consistently with the average 
species loss suggests that a 
precautionary approach to 
preserving as much 
biodiversity as possible is 
warranted.”

Diversitet



Increased robustness

High modularity
Low connectivity

Intermediate 
modularity

Low modularity
High connectivity

(highly connected locally) (highly connected globally)

Intermediate modularity assumed to contribute to the robustness of an 
ecosystem by limiting the spread of e.g. disturbances or disease
(e.g. May 1972, Pimm 1979, Rozdilsky et al. 2004, Teng & McCann 2004, Webb 
and Bodin 2008). 

Montoya, J. M., Pimm, S. L., & Sole´, R. V. (2006). Ecological networks and their 
fragility. Nature, 442, 259–264.

Modularitet
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Connectivity - density of links, i.e. the number of links divided by the maximum possible number of links, and to what extent all nodes are reachable within the network. 

Modularity – in localized compartments the degree with which sets of components interact intensively (strong links)  relative to less frequent inter-modular interactions (weak links)



mpirical evidence is mainly anecdotal and modularity has so far not been the focus of research related to management of ecosystems

Use real landscapes and do modelling



Chapin et al. 2007

Experiment



Pauly et al. 2002, Nature vol 418
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“Building resilience thinking into policy and 
practice will be a major task for all of the 
world’s citizens throughout the new 
century”.

UN Secretary General, September 24, 2007



Androy, Southern Madagascar
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Thresholds

Translate into changes in population dynamics

Policy and land management



TEEB Message to EU policy-makers:

• Continued loss of biodiversity and ecosystem services 
represent an annual global loss of welfare equivalent to 
7 % of GDP up to 2050

• A need for an urgent reform of national income 
accounting, incl.
– Mapping the stock of natural capital in Europe
– Develop indicators of ecosystem services to measure flow and 

trajectories

• Benefit/cost ratio of restoration of degraded ecosystems 
often very high, but in some cases degradation is 
practically irreversible
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