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Multiple Plausible 
Scenarios for each component 

Interactions =Cumulative Effects 



Understanding future landuse and landform 
change in the Arctic Factors driving land-

form/cover change in a 
warming Arctic with 
altered precipitation, from 
USFWS WildREACH (2008) 



SCENARIOS FOR OUR FUTURE CLIMATE 
 
In IPCC’s Fifth Assessment Report (AR5), 
four Representative Concentration 
Pathways (RCPs) describe scenarios for 
future emissions, concentrations, and 
land-use.  
• Strong mitigation policies result in a low 

forcing level (RCP2.6); 
• Two medium stabilization scenarios lead 

to intermediate outcomes: (RCP4.5, 
RCP6.0); 
•RCP8.5 assumes a population to 12 

billion, a low rate of technology 
development, slow GDP growth, a 
massive increase in world poverty, plus 
high energy use and emissions. 

 
 

http://www.ipcc.ch 



ATM is in development, will 
couple with the Integrated 
Ecosystem Model (IEM) 
 
Models landform transition 
associated with increasing 
active layer for climate 
scenarios 
 
Will be useful for 
understanding habitat change, 
landform stability 

Alaska Thermokarst Model (ATM) 
Bob Bolton et al. (UAF)  



Understanding future land-use and landform 
change in the Arctic 

Factors driving land-use 
change via energy and 
resource development, 
from the North Slope 
Science Initiative (NSSI) 
Scenarios Process (2016) 





NPRA Management Alternatives (Scenarios) in 2013 Integrated Activity Plan/EIS 



From Wilson et al. (2013) Accounting for uncertainty in oil and gas 
development impacts to wildlife in Alaska, Conservation Letters 



Development footprint 
assumptions defined in NPRA 
IAP/EIS 
 
To account for uncertainty in 
location of oil, models were 
run 100 times 
 
Footprint (black) overlaid on 
high value caribou calving 
habitat (red) and habitat was 
devalued based on proximity 
to infrastructure 
 
Allowed for quantification of 
impacts of development on 
calving habitat 

Effects of landuse change, ready for landform change 

From Wilson et al. (2013) Accounting for uncertainty in oil and gas 
development impacts to wildlife in Alaska, Conservation Letters 



NSSI Development Scenarios:  Guiding Monitoring and Research 



Example:  A tool to explore 
scenarios of routes for a 
pipeline from the Chukchi 
Sea to Nuiqsut or Umiat  
 
Quantify how route 
changes under different 
management scenarios: 

• ‘costs’ of landscape 
features like waterbodies 

• Economic, development 
potential and engineering 
considerations related to 
thermokarst 

•Other scenarios (ASTAR) 

From Loya and Wilson, comments to BLM on NPRA Draft EIS, 2012 



Scenarios can be used to 
guide quantitative 
analyses of cumulative 
effects of ecosystem, 
cultural, economic and 
other values 
 
Assumptions and drivers 
need to be updated as 
new information becomes 
available 
 
Quantitatively evaluating 
scenarios produces 
science that stakeholders 
can typically agree on, 
begin a discussion about 
current and future values 


