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Scenarios for Gunnison
• Moderate scenario: 

– Annual temperature: +2.5 ºC (+4.5 ºF) 
– Annual precipitation: no change

Season Precip % Temp °C Temp °F
Winter +15.0 +2.0 +3.6

Spring ‐12.0 +2.5 +4.5

Summer ‐15.0 +3.0 +5.4

Fall +4.0 +2.5 +4.5



Scenarios for Gunnison
• Moderate scenario:

Parameter Impacts
Runoff Amount 5‐10% decrease
Snowpack 

 Accumulation 
 and Melt

• later fall accumulation
• earlier spring melt
• high elevation midwinter 

 accumulation: similar to present
Runoff Timing earlier by 7 days
Soil Moisture significantly less during summer 



Scenarios for Gunnison
• More extreme scenario: 

– Annual temperature: +3.0 ºC (+5.4 ºF) 
– Annual precipitation: –10%

Season Precip % Temp °C Temp °F
Winter ~0.0 +3.0 +5.4

Spring ‐15.0 +3.0 +5.4

Summer ‐20.0 +4.0 +7.0

Fall ‐10.0 +3.0 +5.4



Scenarios for Gunnison
• More extreme scenario:

Parameter Impacts
Runoff Amount 20‐25% decrease
Snowpack 

 Accumulation 
 and Melt

• later fall accumulation
• earlier spring melt
• substantial early melt and 

 decreased yield if high dust 
 deposition

Runoff Timing earlier by 14+ days
Soil Moisture extremely low in summer and fall



9:10‐11:30
OverviewsOverviews

Regional Climate Change
Ecological Consequences
Trends in Streamflows
Adaptation Planning

Mearns
Billick/Inouye
Barsugli
Cross

11:30‐11:45 Framework Logistics Cross/Garfin

11:45‐12:45 LUNCH

12:45‐4:30
Breakout GroupsBreakout Groups

Refine objectives
Develop model
Assess impacts

Gunnison sage‐grouse 
 (“grouse”)

Alpine ecosystems 
 (“Alpine”)

Gunnison headwaters 
 (“hydro”)

Schulz & 
 Enquist

Cross & 
 Hayward

Garfin &
Gori

5:00 Happy Hour ☺

02 December 2009 –
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Refine Management Objectives
Develop Conceptual Model
Assess Impacts: Scenarios
Complete Table 1: Impacts



8:30‐11:30
Breakout GroupsBreakout Groups

Identify Actions
Opportunities
Needs

Grouse
Alpine
Hydro

11:30‐12:30 LUNCHLUNCH

12:30‐1:30
Report BackReport Back

Discussion Garfin

1:30‐2:30
Opportunities for Opportunities for 

 Strategic ActionsStrategic Actions

Discussion McCarthy
Garfin

2:30‐2:45  BREAK

02 December 2009 –
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Identify Strategic Actions
Complete Table 2

Review Management Objectives
Evaluate Priority/ID Opportunities
Research & Monitoring Needs



Conservation Features Conservation Features –– Tab 3Tab 3





Gunnison Sage Grouse

Room: This roomRoom: This room
Facilitators: Terri Schulz, Carrie EnquistFacilitators: Terri Schulz, Carrie Enquist
Notetakers: Chris Pague, Katie MillardNotetakers: Chris Pague, Katie Millard





Alpine Ecosystems

Room: End of hallwayRoom: End of hallway
Facilitators: Molly Cross, Greg HaywardFacilitators: Molly Cross, Greg Hayward
Notetakers: Betsy NeelyNotetakers: Betsy Neely





Headwaters Hydrology

Room: Across the hallRoom: Across the hall
Facilitators: Gregg Garfin, Dave GoriFacilitators: Gregg Garfin, Dave Gori
Notetakers: Patrick McCarthy, Notetakers: Patrick McCarthy, 

John SandersonJohn Sanderson



Instream Flows:
Quantity, quality,
Timing, speed, 
consistency

Forest/vegetation
structure

Impoundments
(Resevoirs)

Forest/Vegetation 
Management

Residential
Development

Fire

Temp. &
Precipitation

“Effective”
Cover

Snowpack

Dust:
Agriculture &
Development

Groundwater

Invasive
Plants

Riparian
Vegetation

Grazing: 
cows & elk

Beaver

Slope, Aspect
Elevation, Geology

Streambank
Geomorphology

Domestic 
Water Use

Impervious
Surfaces

Agricult. Diversion:
Livestock, crops

Agr. Recharge

Tribal WaterRrights

Instream Flow & Watershed Ecological Model

Jemez Mtns.
04/21‐22/09

Roads & trails:
Rec., hiking, OHV



Table 1 Table 1 ––
 

Notebook Tab 5Notebook Tab 5

Key Climate-Influenced 
Drivers/Effects

(e.g., Physical, Ecological, Social, 
Economic)

Observed & Projected 
Climate Change Impact1

(i.e., Hypotheses of Change)

Likelihood2/Severity3

of Climate Change Impact
Comments, Notes, Sources

Scenario #1:
Moderate Change

Scenario #2:
Extreme Change

Example: snowpack (for Gunnison 
headwaters) 

Warmer winter temperatures and decreased 
precipitation lead to significantly reduced snow 
pack and reduced summer base flows.(S1 & S2)

Virtually certain/high 
severity

Likely, given that 
warmer T will increase 
rain:snow ratio/high 
severity

Table 1. Climate Change Impacts (Hypotheses of Change): Gunnison Climate Change Adaptation Workshop  
Conservation Feature (circle): Sage-grouse, Alpine ecosystem, Gunnison headwaters 
1 Indicate Scenario (see description in heading) the impact applies to: “S1” = Scenario #1 only, “S2” = Scenario #2 only, or “S1+S2” = both.
2Likelihood of Impact: Virtually Certain, Very Likely, Likely, and Uncertain (see “Definitions” document in packet). 

S1, S2, S1+S2S1, S2, S1+S2
Virtually Certain, Very Likely, Likely, Virtually Certain, Very Likely, Likely, 

UncertainUncertain



Table 2 Table 2 ––
 

Notebook Tab 5Notebook Tab 5

1010‐‐15 year for actions to prepare 15 year for actions to prepare 
for the 2040for the 2040‐‐2060 time frame2060 time frame



Climate Scenarios Climate Scenarios ––
 

Notebook Tab 4Notebook Tab 4



Hydrologic Scenarios Hydrologic Scenarios ––
 

Notebook Tab 4Notebook Tab 4



Climate Change Adaptation Framework Climate Change Adaptation Framework ––
 

Tab 5Tab 5



Definitions Definitions ––
 

Notebook Tab 5Notebook Tab 5



? #$^&+ !!! !? !

Participation & Interaction



Ground RulesGround Rules

• Participate

• Don’t Dominate

• “Boss‐Free Zone”

• Everyone advocates 

– but the team decides

• Cell phones off

• No email or side conversations

• Have Fun



Questions?Questions?

02 December 2009 –
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Select conservation feature
&

Specify management objective

Identify potential 
strategic actions

Evaluate feasibility & 
prioritize actions

Identify
information needs

Implement
action plan

Monitor & 
evaluate action 
effectiveness

Adjust 
actions?

Revisit 
objectives or 
selection of 

feature?

Planning phase Implementation phase

Develop 
action plan

Build conceptual 
model

Assess impacts of plausible 
future climate scenarios

= steps we will walk through during workshop

Climate Change Adaptation Framework
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