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Main Scenario: Climate
– Annual temperature: +3.5ºC (+6.3 ºF) 
– Annual precipitation: +1.6%

Season Precip % Temp °C Temp °F
Winter +13 +2.5 +4.5
Spring ‐6 +3.5 +6.3
Summer ‐15 +4.5 +8.1
Fall 0 +3.5 +6.3



Parameter Impacts
Runoff Amount 5‐18% decrease
Snowpack 
Accumulation 
and Melt

• later fall accumulation
• 10‐15% lower peak 
accumulation
• earlier spring melt – 2‐4 weeks

Runoff Timing earlier by 1‐3 weeks
Summer Flows

Winter Flows

• low flows ‐10%
• high flows ‐25%
• 30‐50% increase, due to more 
rain events

Main Scenario: Hydrology



Alternative: Climate
– Annual temperature: +2.7ºC (+4.9ºF) 
– Annual precipitation: –3%

Season Precip % Temp °C Temp °F
Winter ‐5 +2.7 +4.9

Spring +10 +2.0 +3.6

Summer ‐20 +3.0 +5.4

Fall +3 +3.0 +5.4



Alternative: Hydrology
Parameter Impacts
Runoff Amount 5‐13% decrease
Snowpack 
Accumulation 
and Melt

• later fall accumulation
• 15‐20% lower peak 
accumulation
• earlier spring melt – 2‐4 weeks

Runoff Timing earlier by 1‐2 weeks
Summer Flows

Winter Flows

• low flows ‐15%
• high flows ‐50%
• 30‐50% increase, due to more 
rain events



9:10‐11:30
Overviews

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 Groups

Refine objectives
Develop model
Assess impacts
Table 1

Bonneville Cuttroat
Trout (“trout”) – this 
room
Bear River Wetlands 
(“Wetlands”) – breakout 
room to west

McCarthy & 
Garfin

Cross &
Gori

5:00 Happy Hour ☺
02 December 2009 – Climate Change Adaptation Workshop – Gunnison, CO

Refine Management Objectives
Refine Conceptual Model
Assess Impacts: Scenarios
Complete Table 1: Impacts



8:30‐12:00
Breakout Groups

Identify Actions
Opportunities
Needs

Trout

Wetlands

11:30‐12:30 LUNCH

12:30‐1:30
Report Back

Discussion Garfin

1:30‐2:30
Opportunities for 
Strategic Actions

Discussion McCarthy
Garfin

2:30‐2:45  BREAK

02 December 2009 – Climate Change Adaptation Workshop – Gunnison, CO

Identify Strategic Actions
Complete Table 2

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



Conservation Features – Tab 3



Oncorhynchus clarki utah



Oncorhynchus clarki utah
Bonneville Cutthroat Trout
Facilitators: Patrick McCarthy 
and Gregg Garfin



http://www.ducks.org/Page2732.aspx



http://www.ducks.org/Page2732.aspx

Bear River Wetlands
Facilitators: Molly Cross, Dave Gori





Table 1 – Notebook Tab 5

S1, S2, S1+S2



Table 2 – Notebook Tab 5

10‐15 year for actions to prepare 
for the 2040‐2060 time frame



Climate and Hydro Scenarios – Notebook Tab 4



Cheat Sheet – Tab 5

– Annual temperature: +3.5ºC (+6.3 ºF) 
– Annual precipitation: +1.6%

Season Precip % Temp °C Temp °F
Winter +13 +2.5 +4.5
Spring ‐6 +3.5 +6.3
Summer ‐15 +4.5 +8.1
Fall 0 +3.5 +6.3



Climate Change Adaptation Framework – Tab 5



Definitions – Notebook Tab 5



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

Participation & Interaction



Ground 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?

02 December 2009 – Climate Change Adaptation Workshop – Gunnison, CO



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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