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Scenario Planning

• Framework to support decisions under 
uncertain and uncontrollable conditions

• Explores plausible alternative 
conditions under different assumptions 

 Not prediction or forecast

 Does not have to be data intensive

• Flexible and adaptable
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Scenario Insight; Weeks et al. 2011, Park Science



General Framework
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Sources: Scenario Insight and NPS 2013. Handbook for Practitioners

1. Clarify the focus and goals of the 
investigation (scope & time horizon)

5. Use the scenarios for 
strategy, innovation, risk, 
vision-setting

ORIENTATION

EXPLORATION

CREATE VALIDATE

APPLY

4. Craft a plausible, challenging 
story for each scenario 

3. Combine drivers to create a 
scenario framework

2. Research to identify 
factors likely to shape the 
future (climate drivers)



Benefits from Scenario Planning
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Flexibility to react quickly to a changing world

More robust decisions and plans

Innovative ideas

Early and broad risk identification

Alignment towards a common vision
Source: Scenario Insight



NMFS Climate Activities
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NMFS Climate Adaptation Planning
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Northeast Regional Action Plan (2017-2021)
Priority

• Develop climate-related products and 
decision support tools to support 
protected species assessments and 
other management actions

Action

• Continue climate efforts focused on 
protected resources (e.g., Atlantic 
salmon)

https://www.nefsc.noaa.gov/ecosys/ecosystem-ecology/
Hare et al. 2016, NOAA Technical Memorandum NMFS-NE-239



NMFS Climate Adaptation Planning 
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Fish & Invertebrate Vulnerability Assessment (2016)

Atlantic salmon 
Overall vulnerability  

= very high

Hare et al. 2016
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Atlantic Salmon Pilot: Key Concepts
Purpose

To explore what NMFS can do (e.g. feasible management actions) to 
improve Atlantic salmon resilience in the face of climate change in both 
riverine and marine environments across the species’ current range.
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Source: NEFSC

Focal Question

How could the effects of climate 
change impact the watersheds and 
marine ecosystems over the next 75 
years?



Process Outline

Webinar 1 
(July 7)

Webinar 2 
(August 15)

Workshop
(Sept 26/27)

• Project outline
• Intro to scenarios
• Conceptual model
• Drivers table 

• Review draft 
scenarios

• Review workshop 
agenda

• Finalize workshop 
inputs

• Complete scenarios
• Distribute 

preparatory 
documents

• Build scenario stories
• Identify impacts and 

management options
• Discuss preferred 

management options
• Identify data gaps, 

monitoring needs
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Pilot 
Development
(Sept 2016 –
June 2017)

• Project scoping
• ID potential 

participants
• Scenario planning 

background 
research

• Secure Facilitator

• Physical and non-
physical drivers 
table input

• Creation of draft 
scenarios

• Workshop design

C

Everyone

Driver Subgroup

Core Team

A

Post 
Workshop

(> Oct )

• Workshop report
• Inform recovery 

actions
• Research needs
• Outreach

G
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Understanding the Impact on Salmon
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Source: NOAA Climate Change Web Portal

Source: USGS Climate Change Viewer



Driver Identification
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• Climate/Physical Forces
• Biological/Social/Political/Economic/Techno Forces
• Other Relevant Data Sources



Key Considerations

• Identify drivers that are most critical 
and uncertain

• Driver axes should be independent

• Each scenario should be:

 Plausible
 Relevant
 Challenging
 Divergent
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Scenario 1 Scenario 2

Scenario 4Scenario 3
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● Climatic Conditions:
○ Climate changes as expected
○ Less snow, earlier melt, precip more frequently falls as  rain in 

winter
○ Higher winter/lower spring streamflow    
○ River temp increases 
○ SST  changes non-uniformly, with warming in the Gulf of Maine 

and less warming/cooling off Greenland
● Most passage barriers remain
● Salmon primarily affected by marine suitability, streamflow 

variability, temperature, and barriers

● Climatic Conditions:
○ Climate changes as expected
○ Less snow, earlier melt, precip more frequently falls as rain in 

winter
○ Higher winter/lower spring streamflow  
○ River temp increases 
○ SST  changes non-uniformly, with warming in the Gulf of Maine 

and less warming/cooling off Greenland
● Passage barriers removed / modified 
● Salmon primarily affected by marine suitability, streamflow 

variability and temperature

● Climatic Conditions:
○ Drier, warmer conditions prevail
○ Less snow; precip lower (e.g., for extended time period)
○ Higher winter/lower remainder of year streamflow
○ River temp increases (number of consecutive extreme hot days 

exceeding salmon threshold increases)
○ SST  changes non-uniformly, with warming in the Gulf of Maine 

and less warming/cooling off Greenland
● Passage barriers removed/modified 
● Salmon primarily affected by marine suitability, streamflow variability 

and temperature

● Climatic Conditions:
○ Drier, warmer conditions prevail
○ Less snow; precip lower (e.g., for extended time period)
○ Higher winter/lower remainder of year streamflow
○ River temp increases (number of consecutive extreme hot days 

exceeding salmon threshold increases)
○ SST  changes non-uniformly, with warming in the Gulf of Maine 

and less warming/cooling off Greenland
● Most passage barriers remain
● Salmon primarily affected by marine suitability, streamflow variability, 

temperature, and barriers
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Hot and BlockedSoggy but Hindered 

Hanging on by a StreamFinal Matrix
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Free Flowing 

Hot and BlockedSoggy but Hindered 

Hanging on by a Stream

http://www.penobscotriver.org/ https://nature.ca/notebooks/english/atsalmon_p2.htm

https://www.nefsc.noaa.gov/salmon/critical_habitat.htmlPhoto from Darren McCordic



Scenario Development



Generating Options



Assessing Options
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Robust

Source: Scenario Insight, with modifications

High priority / Robust examples:

Marine and Transition:
• Conduct tagging/tracking studies of 

Atlantic salmon in marine environment
• Conduct multi-disciplinary North 

Atlantic right whale and Atlantic salmon 
workshop to discuss copepods/capelin 

Watershed:
• Range-wide habitat analysis (e.g., map 

existing cold water refugia for DPS 
watersheds)

Priorities
Resources

Future 
Conditions

Purpose

1yr 3yrs 5yrs



Outcomes
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 Identify most critical and uncertain drivers for scenarios

 Create scenarios of how climate change could impact watersheds 
and the marine ecosystem

 Identify “robust” actions

 Identify salmon recovery needs and data gaps

 Increase coordination and collaboration for recovery efforts 

 Highlight resource needs for recovery and climate change adaptation 
strategies



Next Steps
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 Compile robust and high priority actions to inform Atlantic Salmon 
Recovery Plan

 Internal and external outreach 

 Training to continue to increase NMFS’ scenario planning capacity

• Produce Tech Memo

• Additional application(s)/case studies
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Contact Info: 
Dori Dick - dori.dick@noaa.gov 
Diane Borggaard - diane.borggaard@noaa.gov
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