Building Resilience to Climate Change in the
Gunnison Basin
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Presentation Notes
Reducing the Impacts of CC is one of TNC’s 4 Priority Global Challenges

Rapidly changing climate change is affecting people and nature in the SW

Rising T, forest fires, drought, and extreme weather are only going to increase as the planet continues to change

In Colorado we are focused primarily on climate change adaptation

The Gunnison project to working to reduce risks of climate change on nature and people

We believe that by protecting nature, we will improve peoples lives and provide solutions for a changing planet.




Overview

1. Gunnison Climate Working Group
2. What we are doing to prepare for change
3. Lessons learned
4. Next steps



Warming

Drives major
ecological
changes

Threatens
livelihoods
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Climate change is influencing both ecosystems and livelihoods, which it turn impact each other. 

Ecosystems are experiencing rapid ecological transformation

Temperature-Driven Ecological Changes
The Southwest is warming faster than any other part of North America other than the northernmost latitudes, and this warming is already changing ecosystems – species, habitats, and processes like fire and stream flow – in measurable ways. 
 
Scientists have found that temperature change is driving ecological and hydrological change across the region. Numerous studies have documented 4 important temperature-mediated trends:
 
1. Species distribution and phenology:
Changes in timing of migration, dispersal, flowering and other biological events, and population changes including declines and distribution shifts. 
 
2. Drought and forest dieback:
Warming, combined with drought, is pushing ecosystems across physiological thresholds, resulting in large-scale forest dieback. For example, a massive piñon pine dieback occurred on over 3 million acres of woodlands across the Four Corners during the 2002-2003 drought. 
 
3. Flow regime: 
The timing of peak stream flow is on average a week to three weeks earlier than in the mid-20th century. Earlier snowmelt is beginning to have a major impact on trout streams in Western US (flows in late season are slowing and warming). Rieman  & Isaac 2010 

Scientists have documented trends in declining snowpack and earlier spring runoff across the W. even if P levels hold steady, changes in the water cycle (snow melting earlier, faster and less water stored) can have negative implications for reservoir storage, aquatic habitats, ski and rafting seasons, and water quality.

4. Fire frequency:  Increased frequency of wildfire associated w/increased spring & summer temperatures

Regional analysis of fire frequency by Westerling and others shows that the dramatic increase in acres burned in the West is linked to rising spring and summer temperatures (and early snow melt)
Severity and size of wildfires is outside the range of variability.
 
 



Pilot Adaptation Landscapes
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To respond to these changes, TNC developed the SWCCI with partners across the 4 corner states to help prepare for change working with natural resource managers and conservation practitioners at 4 pilot landscapes. Developing tools and strategies to reduce effects of climate change on people and nature in the 4 corner states.

CO TNC is focused on the Gunnison Basin
SWCCI hosted climate workshops at each site to develop strategies for selected conservation targets to help them adapt to a changing climate
 



2009 Gunnison Basin Climate Adaptation
Workshop for Natural Resource Managers

57 participants from 20 federal, state, & local agencies, NGOs &
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COFO selected the Gunnison Basin bc of suite of ecosystems ranging from sage to alpine tundra, strong partners, RMBL-Mexican Cut, imperiled species-Grouse
2.5 million acres, 23,000 people, 3 counties
Upper Gunnison Basin above Blue Mesa Reservoir
Primarily public lands-FS, BLM, NPS, private in valley bottoms
Gunnison sage-grouse and a range of important ecosystems from sagebrush up to alpine tundra
Gunnison headwaters
Alpine wetlands

There are about 23,000 people in the 3 county project area.  The majority of land is public [Gunnison: 78%; Hinsdale: 94%; Saguache: 70%]. 






Adaptation for Conservation Targets (ACT) Framework

Adaptation planning phase

Adaptation implementation
& evaluation phase

+ Consider revising
objective.

more information,
more features,
more scenarios

* Revisit planning as
needed to consider:

STEP 1. Select conservation feature
(e.g., species, ecosystem, ecological function)
and
Define management objective

STEP 2. Assess
climate change effects

Build
conceptual
model

Identify
future
climate
scenarios

Assess
responses
to scenarios

y

STEP 3. Identify intervention points
and management actions

Y

STEP 4. Prioritize actions

Revisit planning
as needed

STEP 6. Monitor and
evaluate action
effectiveness
A

Adjust actions
as needed

STEP 5. Implement
priority actions

Cross et al. 2012




Gunnison Sage-grouse
Priority Adaptation Strategy

Climate Change Impact Strategy
Brood rearing habitats Retain H,O in most vulnerable
* Fewer mesic & lower quality sites brood-rearing habitats
* More erosion e Restore seeps, springs
o Shift to higher elevation e Reduce head-cuts, incised gullies
e Chick survival diminished e Raise water table



Presenter
Presentation Notes
Here is an example of some of the strategic actions produced at the meeting. As you can see, adaptation strategies are not always innovative or new—they can be part of what managers are already doing-perhaps needing some adjusting to help species adapt.

CC impact:
Brood rearing habitats: fewer mesic sites, lower quality, more erosion; may shift to higher elevation; located further from nesting; chick survival diminished (S1 & S2)

While no radical new strategies were identified for grouse, the workshop group did reach consensus that work is not occurring fast enough in light of climate change.  Break-out group participants were encouraged, however, that many of the projects they are currently working on have the potential to be re-tooled and/or re-framed to address some of the issues related to climate change. These projects include BLM mapping of cheatgrass invasion and other vulnerable, priority habitats and the receipt of funding to conduct habitat restoration in certain areas, such as Dry Creek/Dolores.
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. Rocky Mtn. Biological Lab
. The Nature Conservancy
. Trout Unlimited

. University of Colorado/Western Water Assessment

Gunnison Climate Working Group-
Chartered in 2010

Bureau of Land Management

Colorado Natural Heritage Program
Colorado Parks & Wildlife

Gunnison County

Gunnison County Stockgrowers Associatio
Lake Fork Valley Conservancy

National Center for Atmospheric Research
National Park Service

Natural Resources Conservation Service

Upper Gunnison River Water Conservancy District

. US Fish & Wildlife Service
. US Forest Service & RMRS
. Western State Colorado University
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Partner group formed in early 2010 to continue the dialogue and work together to address CC issues in Gunnison.
Traditional and new partners, stockgrowers and Water Conservancy District

Collaborative project, facilitated by TNC

We welcome other participants-

In 2010: developed Work plan and Team charter, climate scientists further developed climate scenario
In 2011: 2 proposals, vuln assessment and workshops, social vulnerability, plans to dev adaptation strategies for priorities identified in the VA, begin on the ground adaptation project.



1.

Gunnison Climate Working Group
Goals

Increase understanding &
awareness of threats to
nature & people

ldentify & prioritize
strategies & techniques

Promote coordinated &
effective action
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At the end of the workshop, several partners said they wanted to continue the dialogue. 
TNC helped establish the group to help implement the workshop recommendations and develop a pilot adaptation project in Gunnison
We’ve developed a team charter and work plan


Ecological Vulnerability Assessment

What species &
ecosystems are at risk?

How vulnerable are they &
what attributes make them
vulnerable?

Set priorities for developing
strategies
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The proportion of the ecosystem at risk of being eliminated or reduced by 2050 as a result of climate change





Ecological Vulnerability Assessment
Targets & Methods

24 Ecosystems

* Manomet Center for
Conservation Science

/3 Species

* NatureServe Climate
Change Vulnerability Index

Literature review &
workshops, expert
Input
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: The proportion of the ecosystem at risk of being eliminated or reduced by 2050 as a result of climate change

Vulnerability factors
Elevation 
Bioclimatic envelope 
Vulnerability to increased attack by biological stressors 
Intrinsic dispersive rate 
Vulnerability to increased frequency of intensity of extreme events (fire, drought, windstorms, floods) 
Vulnerability to phenologic change 
Likely future impacts of non climate stressors 



»

Vulnerability of Ecosystems: Ranking (14/24
terrestrial & freshwater ranked H or M)

Upland Terrestrial Ecosystems

Vulnerability

sagebrush

Restricted Increased
to high invasive .
. . Barriers to
elevation/ | Narrow Increased species .. L. . Increased
- Con L intrinsic . Timing of | Phenologic .
Ecosystem Vulnerability Score | or at bioclimatic | pest and . Fire Drought grazing or
dispersal snowmelt | change ,
southern | envelope | attacks encroach o browsing
ability
edge of ment from
range natives
¥eric alpine Highly Vulnerable High Medium - Medium High - - - Medium Low
Mesic alpine Highly Vulnerable High Medium - Medium High - Low Medium Medium Low
Moderatel . . : :
Spruce-fir y - - High Low? - Medium Medium Medium - -
Vulnerable
Douglas-fir Highly Vulnerable - Medium High - - High High High - Medium
Moderatel . . . .
Aspen y - Low Medium Low Medium Low Medium Low Low High
Vulnerable
Bristlecone pine Highly Vulnerable Low High High High Low - Low - -
Moderately
Lodgepole Low Low High Low - High Medium - - -
Bep Vulnerable e &
Ponderosa pine Moderate Increase - - Low Medium - Low Low - - Low-Med
Juni Presumed Stable
uniper
P to Moderate - - Low Low Low Low Low - - -
woodlands
Increase
Montane -
Meoderate Increase - - - Medium - Low Low - - Low
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Factors used to assess vulnerability:
Restricted to high elevation
Narrow bioclimatic envelope
Increased pest attacks
Increased invasive species
Barriers to dispersal
Fire
Drought
Timing of snowmelt
Phenologic change
Increased grazing


Key Factors affecting Ecosystems

Increased pest attacks
Increased invasive species
Barriers to dispersal

~ire

Drought

Decreasing base flows

Dependence on timing & magnitude
of snowpack




Vulnerable Species of Concern
(74% or 54/73 species)

43/50 Plants 11/23
Animals

* Most vulnerable species are in
freshwater, alpine, spruce-fir &

sagebrush
* Plants, amphibians, fish, &
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Seventy-four percent (54 out of 73) of the species of conservation concern analyzed were rated vulnerable to projected climate change in the Gunnison Basin: 43 (of 50) plants and 11 (of 23) animals. 

Most of the species rated as vulnerable occur within the freshwater, alpine, spruce-fir and sagebrush ecosystems. 
The most vulnerable groups are plants, amphibians, fish, and insects; the least vulnerable groups are mammals and birds. This trend is not surprising, given the comparatively limited dispersal ability of plants and small animals such as amphibians and insects, and the dispersal-limiting restriction of fish to aquatic habitats


Social Resilience &Vulnerability Assessment

1. How will land-based
livelihoods be impacted?

2. How will they respond?
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The social vulnerability and resilience assessment was conducted to understand how individuals in ranching and recreation-based livelihoods may be impacted by climate change and how they might respond to changes.  We were also interested in eliciting ideas from communities about what they might do now to increase the resilience of their livelihooods and the systems they rely upon in the future. The intention was to inform the broader assessment by understanding the context in more depth and potential feedbacks between the social and ecological systems. 
Interviews were recorded, transcribed and analyzed with the
qualitative data analysis tool, NVIVO, to understand quantitative
and qualitative patterns across the interviews.

The primary data collection method was semi-structured interviews. Interviewees were identified through requests to GCWG members and snowball sampling. Not random: chose interview participants based on their ability to represent a particular population (representative). Tried to sample from important subgroups (all but rafting). Completed 35 interviews. Analysis used NVIVO (qualitative analysis software) to track themes of interest and importance through the interviews. 

Personal attributes
Livelihood context
Current stressors
Weather-related stressors
Current adaptations
Projected climate projections
Opportunities/challenges
Adaptation strategies




Social Resilience & Vulnerability Assessment

“Probably the biggest is the
drought: severe drought. |
have seen it a couple times In
my life. Where there was
almost no snowpack and then
the ensuing summer there
was no stock water, no grass,
all those things and then no
hay to go through the next
winter.”

Gunnison Basin Rancher

Knapp 2011



Gunnison Sage-grouse: highly
vulnerable

Impacts to brood-rearing habitats will likely increase
with drought, erosion & shifting habitats

e |ncreased head cuts & Incision
 Lowered water table



On-the-Ground Climate Adaptation Project

Build resilience of brood-rearing habitat to help
Gunnison Sage-grouse & other wildlife species adapt
to climate change
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Design and implement an on-the-ground climate adaptation project to retain water and enhance resilience of wetland/riparian areas, the most vulnerable brood-rearing habitats, in sagebrush shrublands to increase adaptive capacity of the Gunnison Sage-grouse and other wildlife species in the Gunnison Basin.

Restoring the riparian habitat the proposed project will also benefit a suite of migratory birds, small game, and big game species. 





Goals

1. Prioritize sites & design projects

2. Restore wet meadow habitat

3. Establish monitoring program

4.Share tools, methods & findings



Bill Zeedyk, Zeedyk Ecological Consulting

Let the Water Do the Work: Induced Meandering,

an Evolving Method for Restoring Incised
Channels (2012)

Riparian Restoration Specialist



Use Simple Structures to:

1. Reduce erosion & head
cuts

2. Raise water table &
Improve base flows

3. Improve health &
expand riparian
vegetation
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Examples of completed rock structures, one rock dams –to control erosion/hold soil and media luna to spread water in meadow
Held 9 volunteer work days, built over 100 structures at two sites on 9 volunteer work days, SR Fire Module Field Crew, 140 volunteers, professors/students from WSCU, GHS, Partners from CPW, BLM, NRCS,


»

Monitoring
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Objective:  Increase the average cover and density of sedges, rushes, willows, and wetland forbs in the restored portion  

Methods: stratified random design, 
line point intercept method, permanent 
photo points

Also, geomorphologic monitoring and GW monitoring



1st Year Results: Media Luna

October 2012 August 2013

/
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Notes: the soil that was placed on top of the media luna in 2013 mostly washed downstream yet the structure still spread the water out.
October 2012 photographer: Claudia Strijek
August 2013 photographer: Renee Rondeau




Project Benefits

Gunnison Sage-grouse & chicks

Nesting for neo-tropical migratory
birds

Winter range for elk & deer

Forage for livestock

Cornell Lab of Ornithology
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Yellow warbler


Lessons Learned

1. Collaborate across boundaries

2. Taking action builds
understanding & support for
adaptation

3. Find & engage local champions

4. Nature-based solutions can
benefit both nature & people



Special Thanks to our Funders &
Gunnison Climate Working Group for In-
Kind-Support

U.S.
FISH & WILDLIFE
SERVICE
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SRLCC funding provided key foundation grant to leverage other funding. 



Next Steps

1. Complete adaptation
project & monitor response

2. Formalize Gunnison
Climate Working Group

3. Develop basin-wide
adaptation strategies for
priority systems
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Natural Resource Management Decision Making

under Climate Uncertainty:

Building Social-Ecological Resilience
In SW Colorado
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Proposal approved by NCCSC
3-4 year project

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=16O98jouHHFNDM&tbnid=CF0_P5dUQHHhRM:&ved=0CAgQjRwwAA&url=http://ca.water.usgs.gov/projects/cuyama/contacts.html&ei=U_uMUemQNqjmygHw6oGYDQ&psig=AFQjCNGy2T-U6baXFwTQ1ohNdpG7v7t4KQ&ust=1368280275944262
http://www.google.com/url?sa=i&source=images&cd=&docid=MuP334BRRf4BkM&tbnid=gv1FEnaJewLLZM:&ved=0CAgQjRwwAA&url=http://www.idealist.org/view/nonprofit/5MwfJxNG9fXd/&ei=LSeMUY_XA4bn0gHhtYDgBg&psig=AFQjCNFPifOlA3MUsi0FvHGY_ktJg2ezeA&ust=1368225965115310

Project Area



)
Goals

 Facilitate adaptation to build SE
resilience, ecosystem & species
conservation, & sustainable
communities.

 Work with decision-makers to
develop strategies/actions to
reduce climate change impacts
on nature & people.
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Develop and pilot an integrated adaptation planning framework that merges the strengths of:
Iterative Scenario Process
Adaptation for Conservation Targets (ACT) Framework
Institutional Analysis
Climate Modeling



Gunnison Climate Working Group

Jim Cochran, Gunnison County*
Brian St. George, Andrew Breibart, Gay Austin, BLM*
Renee Rondeau, CNHP*
Nathan Seward, Amy Seglund, Paul Jones, CPW*
Ken Stahlnecker, NPS*

Christina Santana, Liz With, Chris Bove, John Scott, NRCS*
Matt Vasquez, Mark Hatcher, John Murphy, Carol Howe,
USFS*

Pat Magee, Jonathan Coop, WSCU*

Frank Kugel, UGRWCD*

Joseph Barsugli, Imtiaz Rangwala, Western Water
Assessment
Camille Richard, Lake Fork Valley Conservancy
Corrie Knapp, Univ. of Alaska Fairbanks
Advisors: Bill Travis-CU, Linda Joyce-USFS



Thank You!

Contact:
Betsy Neely, TNC: bneely@tnc.org

Nathan Seward, CPW: Nathan.Seward @state.co.us

Jim Cochran, Gunnison Co:
1Cochran/™Naiinniconecniintys nra
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