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A changing North 
Regime shifts in climate and 
the environment about to 
exceed range of recent past 
variability and change 

Sweeping impacts of 
change on Northern 
populations and cultures 

Expansion of global 
geopolitical and economic 
interests into the North 

Increasing inter-
dependence between the 
Arctic region and global 
processes 
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How can stakeholders best anticipate the 
challenges and take advantage of the 

opportunities that come with  
a rapidly changing North?   



A changing North 

BP Northstar 
Photo: BP  

Barrow whaling camp 
(Photo: Bill Hess) 

NSIDC 

ACIA 

4 

How can we best utilize different approaches  
in prediction and observing systems  

to track and project such change  
in interdisciplinary settings? 
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How can we ensure that the resulting information  
is relevant and useful 

to decision-makers or stakeholders? 



Five approaches to anticipate futures 

Forecasting: Quantitative 
prediction of outcomes 
based on conceptual or 
mathematical models 
•  Stationarity 
•  Simplified (analytical or 

complex) system models 
•  Analogs (paleo, 

historical, geographical) 
•  Numerical system 

models (climate models, 
earth system models) 

Foresight: Systematic, 
mostly qualitative 
exploration of full range of 
plausible future outcomes 

•  Scenarios and foresight 
– expert 
assessments(narratives, 
refined analyses) 
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Scenario elements 

•  Scenario: an internally consistent, plausible vision of 
the future (typically several decades out); typically 
considered as a bundle of scenarios that defines a 
plausible decision space 

•  Defining question (DQ) 
•  Participation & knowledge co-production: Expert/

stakeholder consultation & involvement 
•  Summary/synthesis of available information on 

present state and trends relevant to DQ 
•  Key drivers or factors; key uncertainties; indicators; 

driver/uncertainty bundles = specific scenarios 
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Scenario/foresight history 

•  Herman Kahn (1950/60s): The unthinkable 
•  Royal Dutch Shell (1970-): Oil crisis of 1973 & rise 

of Russia as natural gas supplier 
•  Scenarios as a planning & strategy tool in the 

business sector 1980s to today 
•  Scenarios as a tool in sustainability & resilience 

science 
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Steps in scenario identification 

•  Co-develop defining question 
•  Summarize current knowledge & trends  
•  Identify important drivers (factors, forces) 
•  Identify key uncertainties (from key 

drivers)  
•  Develop scenarios as plausible futures 

for bundles of key drivers & uncertainties 
•  Identify indicator variables 
•  Integrate scenarios into planning 

process by tracking indicators & 
developing strategies cognizant of 
scenarios 

10 

? 

1 2 
3 4 

4 
1 

3 

2 



11 

Decision-making in a changing Arctic 

Observations GCM 
output 

Stroeve et al., 2010 

Eicken & Lovecraft, Ch. 9, Nx2020, 2011 
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Decision-making in a changing Arctic 

Eicken & Lovecraft, Ch. 9, Nx2020, 2011 



•  Which variables or key factors do we 
need to track? 
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Key factors: consistency 
analysis 
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Figure 6.7.2. Robust development in the Arctic 
raw scenarios. Red: overall most robust bundle 
without wild card; green: high robustness, con-
sistency, and plausibility; magenta dashed: over-
all most robust with wild card; yellow dashed: 
robust and plausible.

      
         

 

• Advanced scenario analysis to assess 
consistency of different scenarios and 
identify key variables to be tracked 
(Mueller-Stoffels & Eicken, Nx2020 
volume, Chapter 6.7) 
• Querying of experts through online 
tools, with evaluation of a consistency/
plausibility matrix of high order 
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• Advanced scenario analysis to assess consistency of 
different scenarios and identify key variables to be tracked 
 



Scenarios as a tool for synthesis & action  

•  Bodies of knowledge  
–  Scientific 
–  Practical 
–  Local 
–  Indigenous 

•  Holders of knowledge 
–  Communities & 

practicioners 
–  Repositories & archives 
–  Institutions & frameworks 

•  Action: Response to 
Arctic change 
–  Passive system response 
–  Active response through 

adaptation, mitigation, 
negation, etc. 

•  Scales of action 
–  Local 
–  Regional 
–  National 
–  Global 
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