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Decision Makers 
 Use scenarios for long-term planning  
 - Often not considered as ‘scenarios’ 
 - Often restricted in their options (e.g., specified 
population growth rates, water usage, ‘official 
futures’) 
 - Can face difficulty getting constituent support 

 
Modelers/Scientists 
 Use scenarios from research perspective   
 - Primarily to test models: baseline, +/- 
 - Often limited in options: disciplinary focus 
  

  Using Scenarios to Consider Uncertainty 
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Purpose 
Participants 
System definition 
Scenario planning method used 
Information inputs used in scenario development 
Main steps in the process 
Engagement and communication strategies 
Uncertainties addressed, and how 
Types of outputs 
Applications of, and outlets for, scenario outputs 

  Scenario Typology Template 



  Ways of Seeing the Future 

Looking at scenario futures from the perspective of plausibility rather than probability.   
Source: Carter et al., 2007 (IPCC AR4, p. 145). 



  Different Approaches to Uncertainty and Scenarios 

Embracing	  Uncertainty	   Reducing	  Uncertainty	  Characterizing	  	  Uncertainty	  



Global	  Scenarios	  
-‐	  Climate	  
-‐	  Environmental	  

Global	  Scenarios	  
-‐	  Emissions	  
-‐	  Socioeconomic	  

Regional	  Scenarios	  
Driving	  Forces	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Visioning	  Scenarios	  	  
-‐	  Community	  Desires	  
-‐	  Mi=ga=on	  
-‐	  Adapta=on	  Planning	  

Local/Regional	  Challenge	  
Scenarios	  	  
Strategic	  Adapta<on	  Challenges	  
-‐	  Regions,	  Sectors	  
-‐	  Strategic	  Narra=ves	  
-‐	  Adapta=on	  Op=ons	  and	  Screening	  

Regional	  Scenarios	  
System	  Sensi<vity	  &	  Impacts	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Adapta<on	  Scenarios	  	  
Evalua<ng	  Adapta<on	  Op<ons	  
-‐	  Regions,	  Sectors	  
-‐	  Quan=ta=ve	  Planning	  Methods	  Embrace	  

Uncertainty	  

Characterize	  
Uncertainty	  

Reduce	  
Uncertainty	  

Ecology of Scenarios 



Geneology of Projections 

Reconciling Colorado River Flow Projections Project: Vano et al., BAMS, 2014 

•  Dates 
•  Scales 
•  Base data 
•  Models and 

versions 
•  Methods of 

bias 
adjustment & 
downscaling 

•  Which GCM 
projections 

•  Underlying 
assumptions 



Global	  Scenarios	  
-‐	  Climate	  
-‐	  Environmental	  

Global	  Scenarios	  
-‐	  Emissions	  
-‐	  Socioeconomic	  

Regional	  Scenarios	  
Driving	  Forces	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Visioning	  Scenarios	  	  
-‐	  Community	  Desires	  
-‐	  Mi=ga=on	  
-‐	  Adapta=on	  Planning	  

Local/Regional	  Challenge	  
Scenarios	  	  
Strategic	  Adapta<on	  Challenges	  
-‐	  Regions,	  Sectors	  
-‐	  Strategic	  Narra=ves	  
-‐	  Adapta=on	  Op=ons	  and	  Screening	  

Regional	  Scenarios	  
System	  Sensi<vity	  &	  Impacts	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Adapta<on	  Scenarios	  	  
Evalua<ng	  Adapta<on	  Op<ons	  
-‐	  Regions,	  Sectors	  
-‐	  Quan=ta=ve	  Planning	  Methods	  Embrace	  

Uncertainty	  

Characterize	  
Uncertainty	  

Reduce	  
Uncertainty	  

Ecology of Scenarios 



SECTORS AND POTENTIAL IMPACTS TO JOSHUA TREE 

Sector Sub-Sector Impacts 

Natural 
Resources 

Hydrology & Water 
Resources 

• Increase in extreme runoff and flooding (especially in winter); decrease in total 
snowpack; decrease in soil moisture[1]; limited surface and groundwater availability[2] 
• Water shortage, decrease in water quality 
• Link between high precipitation events and increase in invasive species to increase in 
fire size and spread. 
• Decrease in overall precipitation could lead to drought conditions. This could help 
eliminate the threat of invasive species as they could not cope with these conditions. 

Aquatic Ecosystems • Nitrogen eutrophication; increased pollution from runoff; lower streamflows in 
summer; warmer stream temps; loss of habitat and species2 

Vegetation • Changes in phenology and geographic range; increase in biomass (longer growing 
season)2 
• Increased invasive species 
• Stand-replacing fires result in loss of sources for recolonization of burned areas – e.g. it 
could take hundreds of years for pinyon-juniper woodland to recover (Brooks 158) 

Wildlife • Changes in phenology,  migration, reproduction, dormancy, and geographic range2 
• Threatened desert tortoise 

Disturbance (fire, 
pests, pathogens, 
avalanche) 

• Fire: Increase in length of fire season, severity of fires, and number of acres burned2; 
non-native invasive grasses provide continuous fuelbeds and increase wildfire severity[3]  
• Pest/Pathogen: increased winter temperatures facilitate pathogen/pest survival 

External Drivers, System Impacts 



Global	  Scenarios	  
-‐	  Climate	  
-‐	  Environmental	  

Global	  Scenarios	  
-‐	  Emissions	  
-‐	  Socioeconomic	  

Regional	  Scenarios	  
Driving	  Forces	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Visioning	  Scenarios	  	  
-‐	  Community	  Desires	  
-‐	  Mi=ga=on	  
-‐	  Adapta=on	  Planning	  

Local/Regional	  Challenge	  
Scenarios	  	  
Strategic	  Adapta<on	  Challenges	  
-‐	  Regions,	  Sectors	  
-‐	  Strategic	  Narra=ves	  
-‐	  Adapta=on	  Op=ons	  and	  Screening	  

Regional	  Scenarios	  
System	  Sensi<vity	  &	  Impacts	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Adapta<on	  Scenarios	  	  
Evalua<ng	  Adapta<on	  Op<ons	  
-‐	  Regions,	  Sectors	  
-‐	  Quan=ta=ve	  Planning	  Methods	  Embrace	  

Uncertainty	  

Characterize	  
Uncertainty	  

Reduce	  
Uncertainty	  

Ecology of Scenarios 



From NFWF, 
Sky Island 
Alliance, 
2012 

Conceptual Maps 



Integrating Adaptation Options with Planning 

Identify options: Millar’s 5Rs+ 1 
Organize options  

•  Simple decision tree 
•  Scenario decision points, indicators 

Evaluate options 
•  ‘No regrets’ options 
•  Significant change in direction 
•  ‘Hard’ choices 

Operationalize options 
•  Leading indicators 
•  Disaggregated steps 
•  Timelines and calendars 



Global	  Scenarios	  
-‐	  Climate	  
-‐	  Environmental	  

Global	  Scenarios	  
-‐	  Emissions	  
-‐	  Socioeconomic	  

Regional	  Scenarios	  
Driving	  Forces	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Visioning	  Scenarios	  	  
-‐	  Community	  Desires	  
-‐	  Mi=ga=on	  
-‐	  Adapta=on	  Planning	  

Local/Regional	  Challenge	  
Scenarios	  	  
Strategic	  Adapta<on	  Challenges	  
-‐	  Regions,	  Sectors	  
-‐	  Strategic	  Narra=ves	  
-‐	  Adapta=on	  Op=ons	  and	  Screening	  

Regional	  Scenarios	  
System	  Sensi<vity	  &	  Impacts	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Adapta<on	  Scenarios	  	  
Evalua<ng	  Adapta<on	  Op<ons	  
-‐	  Regions,	  Sectors	  
-‐	  Quan=ta=ve	  Planning	  Methods	  Embrace	  

Uncertainty	  

Characterize	  
Uncertainty	  

Reduce	  
Uncertainty	  

Ecology of Scenarios 



From Caves et 
al., Ecology 
and Society, in 
press 

Nested Objectives 



Global	  Scenarios	  
-‐	  Climate	  
-‐	  Environmental	  

Global	  Scenarios	  
-‐	  Emissions	  
-‐	  Socioeconomic	  

Regional	  Scenarios	  
Driving	  Forces	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Visioning	  Scenarios	  	  
-‐	  Community	  Desires	  
-‐	  Mi=ga=on	  
-‐	  Adapta=on	  Planning	  

Local/Regional	  Challenge	  
Scenarios	  	  
Strategic	  Adapta=on	  Challenges	  
-‐	  Regions,	  Sectors	  
-‐	  Strategic	  Narra=ves	  
-‐	  Adapta=on	  Op=ons	  and	  Screening	  

Regional	  Scenarios	  
System	  Sensi=vity	  &	  Impacts	  
-‐	  Climate	  
-‐	  Environmental	  
-‐	  Socioeconomic	  

Local/Regional	  
Adapta<on	  Scenarios	  	  
Evalua=ng	  Adapta=on	  Op=ons	  
-‐	  Regions,	  Sectors	  
-‐	  Quan=ta=ve	  Planning	  Methods	  Embrace	  

Uncertainty	  

Characterize	  
Uncertainty	  

Reduce	  
Uncertainty	  

Ecology of Scenarios 



Appraise	  	  
op=ons	  

Appraise	  	  
op=ons	  

Iden=fy	  
op=ons	  	  
Iden=fy	  
op=ons	  	  

Iden<fy	  problem	  
and	  objec<ves	  

Establish	  
decision-‐making	  

criteria	  

Assess	  risk	  	  

Appraise	  	  
op<ons	  

Iden<fy	  
op<ons	  	  

Implement	  
decision	  

Monitor	  

1	  

2	  

3	  

4	  5	  

7	  

8	  

ANALYZE	  PROBLEM	  
MAKE	  DECISION	  

SCOPE	  PROBLEM	  
TRACK	  RESULTS	  

Source:	  America’s	  Climate	  Choices.	  
Na=onal	  Research	  Council,	  2010.	  

Make	  decision	  

Problem	  
defined	  
correctly?	  

Criteria	  met?	  

NO	  
NO	  

YES	  

6	  

Itera<ve	  Risk	  Management	  Framework	  	  





•  Insight!                          -- Outreach 

•  Bring insight to ongoing processes: stakeholder 

discussions, modeling studies, vulnerability 

assessments, agency planning, business development 

•  Innovate new adaptation options: stops     , bridges 

•  Develop portfolios of options: time-varying, weighted 

•  Evaluate existing plans.  

•  Evaluate extant adaptation options: robust, no regrets 

Use	  of	  Scenario	  Planning	  


