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What is resilience? 

• A resilient system keeps producing what we want 
under disturbances and change 



Three aspects of resilience 

1. The amount of change the system can 
undergo and still retain the same controls on 
function and structure 



2. The degree to which the system is capable 
of self-organization 



3. The ability to increase the capacity for 
learning and adaptation 

 



Resilience is a system-level property – 
social-ecological systems 

(Photo: Anders Esselin) 



What promotes resilience? 

• Diversity! 
– Diversity in resources 
– Diversity in governance 
– Diversity in options 

 
• Diversity begets flexibility 

Flexibility Rigidity 



Assessing resilience: adaptive 
cycles 

Reorganization  



A short history of reindeer husbandry 
– several adaptive cycles 
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(after Danell 2005, Moen & Keskitalo 2010) 



How has Sami land use affected the 
landscape? 

(Sources: Skogsstyrelsen, von Düben 1871, Anders Esselin) 

1. Hunting, early 
domestication 

2. Intensive 
husbandry 

3. Extensive 
husbandry 



1. Long-term effects - 
Adamvalta 

(Karlsson et al 2007) 

Human-caused 
treeless heath 
since 800BP 

Presentatör
Presentationsanteckningar
Land use may have really long-lasting effects.Adamvalta. Pollen and macrofossil studies. Two similar areas surrounding a lake, both beneath the local treeline altitudes. Climate change has caused some changes in treeline position (3800 BP and 500 BP) in both areas. Settlements in Adamvalta 1350-750 BP. About 800 BP the trees were gone, and it has remained an alpine heath since then.Not terribly dynamic….



2. ‘Virgin’ forests – Tjeggelvas NR 

Presentatör
Presentationsanteckningar
Land use may also have long-lasting, but more subtle effects.Tjeggelvas Nature Reserve. Protected because of old-growth, ‘virgin’, forests not affected by man. Although it is noted that there are remains of hearths etc in the area.



(Josefsson et al. 2010a,b) 

Presentatör
Presentationsanteckningar
Three Sami taxation lands, used at least during the 17th and 18th centuries,and probably much longer. Look at the pictures: use of woodThe ‘virgin’ forests near settlements are younger, have lower volumes of dead wood, and more deciduous trees than forests farther away but still looks like old-growth.Dynamic landscape? That has retained most of its characteristics after disturbance.



3. Treeline dynamics 



Climate? Not all treelines 
respond the same 
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(Van Bogaert et al. 2011) 

Presentatör
Presentationsanteckningar
Why is the treeline stable sometimes and dynamic other times?Mt Noulja, east and south-facing slopes, 1959-2000



Birch recruitment - Abisko 

(Van Bogaert et al. 2011) 
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(Cairns & Moen 2004) 



Take home messages 

• The resilience of a landscape depends on 
interactions between humans and nature 
 

• Northern ecosystems are cultural landscapes, not 
a wilderness 
 

• Sami land use have long-lasting effects (if one 
knows where to look) 
 

• Reindeer husbandry has been resilient in the 
past because of a strong connection with the 
land and maintained options 
 

• What about the resilience today? 
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