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• Persistence - capacity of a SES to continually change 
and adapt yet remain within critical thresholds. 

• Adaptability - part of SES resilience, the capacity to 
adjust responses to changing external drivers and 
internal processes and thereby allow for development 
along the current trajectory/pathway/basin. 

• Transformability is the capacity to shift and cross 
thresholds into new development trajectories/pathways. 

Interrelate across multiple scales.

Interplay long periods of slow change and periods of 
sudden abrupt change

Resilience Thinking

Arctic Resilience Report

Resilience Assessment

• Mapping social-ecological drivers of change

• Understanding interactions

• Assessing risks of tipping points

• Analysing feedbacks and uncertainties

• Assessing sources of resilience

• Identifying strategies for resilience building 

(adaptation, transformation)

Adding value to ongoing WGs of the Arctic Council
4 Photos: Mattias Klum

• Nowhere on Earth are the current changes 

in the Anthropocene so pronounced as in 

the Arctic

• Impacts on Arctic peoples so far modest 

(Chapin in prep.)

• Arctic warming twice as fast as the global 

average (ACIA 2005, IPCC 2007).

The exceptional reality of the Arctic Arctic Resilience Report

• Identify potential for shocks and large shifts in 

ecosystem services that affect human well-being

• Analyze how different drivers of change interact and 

affect the ability to withstand shocks, to adapt or 

transform

• Evaluate strategies for adaptation and transformation

ARR goals

Purpose of assessing resilience is to prepare for change
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Interim Report Summary:

1. Global change affects the Arctic, Arctic change has 

global consequences

A stable resilient Arctic of critical importance for the stability 
of the Earth system and the resilience of other nations in the 
world

2. Abrupt Arctic changes already observed, affecting 

options for future development

Scientific evidence of biophysical thresholds in the Arctic, 

with potentially significant impacts on social and 
economic development among Arctic communities

Arctic Resilience Report

3. Range of options constrained by previous decisions . 

Participatory processes important to ensure that 

diverse voices and knowledge traditions are 

represented

Evidence indicates a decline in resilience among Arctic 
communities, reducing their ability to deal with abrupt 
changes.

4. Resilience framework provides needed tools for assessment 

of linked social and ecological changes across scales  

Social and environmental processes interact and determine the 
resilience of the Arctic system and Arctic Peoples to future shocks 
and disturbances

Marine Tipping Points in the Arctic

Photo: Mattias Klum

Ice Reductions Warmer waters

Marine Arctic Biota moving 

North into Arctic Basin

Ecosystem change

Decline 1ry production in Sub-
Arctic regions
Loss fatty key species in Barents 

Sea

Tipping Point?

Northern Movement  Fish 

Fleets
Southern Crisis = Northern 
Opportunity

Resilience of Local fishing 

communities?

Tipping towards 4°C: 

Risks for abrupt Arctic climate change

Lenton et al. 2012

Social

Population movements in North America and 

Siberia creates sedentary communities, 

mostly coastal

Traditional and indigenous knowledge lost

Emergence of global governance

Biological

Northward migration of species

Shifting diversity

Physical

Ice mass reduction

Ocean and shelf sea warming

Ocean acidification

Hydrological shifts to lakes and rivers

Permafrost thawing/Methane emissions

Sea ice loss 

Economic

Price of energy leads 

to energy and resource 

exploitation in the Arctic

Shipping

Tourism

Arctic Resilience Report
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• Indigenous and non-indigenous communities display 
flexibility, diversity and interconnectedness to local 
environments that enables them to adapt to high variability 
(i.e., good general resilience). 

• Evidence shows a gradual, and in some cases a serious, 
decline of resilience which places communities in a less 
favourable/precarious position to deal with abrupt changes, 
especially the rapid [directional] changes in the future.

• Future strategies for resilience building in the Arctic should 
learn from indigenous experiences of flexibility, diversity and 
inter-connectedness with local environments . 

Social resilience 

among Arctic 

communities

Sources: Arctic Photo
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Ecosystems

Biophysical Societal

Culture
Institutions

Governance
Economy

Social relations

Social – ecological systems

ecosystem 

services

ecosystem 

services

Sources of Resilience

Natural capitalFinancial capital

Social capitalInfrastructure

Human capital

Cultural capitalKnowledge assets

2012                               2013                                2014                               2015

Interim report 

May 2013
Final report 

May 2015

Synthesis

Policy implications

Methodology

Additional case studies

Thresholds analysis Impacts of change on capacity for 

adaptation/transformation

Arctic Human Development Report-II

Ecosystem Based Management 

Arctic Biodiversity Assessment

Adaptation Action for a Changing Arctic

Adaptive/transformative 

capacity

Pilot cases

Capacity building

Arctic Resilience Report

Ocean Acidification
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Key points going forward:

• Governing in the Arctic will require balancing 

conflicting priorities. 

• The resilience approach helps analyze the 

complex processes that need to be understood 

for effective decision-making. 

• Understanding of cross-scale, linked social-

ecological processes is essential for designing  

effective EBM and successful adaptation 

strategies.

Arctic Resilience Report

“Most policy 

problems are 

caused by the 

solutions to the 

previous policy 

problems”
-Amory Lovins

How do we 

develop 

adaptation 

strategies without 

getting stuck in 

traps? 



2013-03-21

4

ball-in-a-basin metaphor for stability and resilience The shape and size of the basin can change

– thresholds move, and so resilience changes

resilience

Resilience

There are limits to how much a social-ecological 

systems can be pushed and still recover

Beyond those limits it functions differently, and 

the system changes to some other state

Resilience is the ability of a system to 

respond to change and shocks and at the 

same time preserve its main functions

Arctic Resilience Report

Nuuk Ministerial declaration May 2011:

“notes with concern the accelerated change in major 

components of the cryosphere and the profound 

local, regional and global effects of observed and 

expected changes, emphasize the need for forward 

looking Arctic cooperation with a view to increase 

Arctic resilience and to enhance Arctic Council 

leadership to minimize the human and 

environmental impact of climate change  …”

SAO decision to approve ARR as an Arctic Council 

project, Luleå, November 2011.
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Development and security 

implications
�An environment beyond human experience

�Old expereinces may no longer be valid

�A system in rapid flux with surprises

� Learning to live with change

�Need for adaptation

� Limits of adaptation

�Transformation

�Resilience: to understand dynamics of change

Why resilience and response?

• Climate change

– Warming 2-3 times the global rate

• Threshold changes create

a new geography

– Sea ice

– Coastal erosion

– Major changes in hydrology

– Shifting terrestrial ecosystems

• Tundra � shrubs

• Boreal � decideous forest

Major impacts

• Global impacts

– Acceleration of climate change

– Sea-level rise and freshening of the ocean 

(icecaps and changing hydrology)

• Regional

– Changing weather

patterns

• Local impacts

– Livelihoods

– Food security

– Infrastructure

– …

More than impact

�How and why do societies respond?

�And why do they not respond?

�The role of human agency

�A normative dimension – what do we value?

�Questions of power

�When and why do ecosystem processes

become ecosystem services?

The nature of human systems
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• Physical, ecological and social processes

Pan-
Arctic

Global

National

Local

Pan-
Arctic

Arctic Resilience Report

• Recognizing connectivity 

Global

Pan-
Arctic

National

Local

Arctic Resilience Report

• Integrated analysis

1. Observed and potential threshold changes (Aim 1)

ARR activities

Arctic Resilience Report

• Integrated analysis

1. Observed and potential threshold changes (Aim 1)

2. Capacities for adaptation and transformation (Aim 2)

3. How are capacities affected by thresholds and other 

drivers of change? (Aim 2)

4. Role of policies and management  (Aim 3)

ARR activities


