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Climate Change Iin Colorado: Past & Futu
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Colorado has warmed by at leasF2
Annual Temperature,’F (1895-2017): Colorado
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No apparent trend in Precipitation
Water-Year Precipitation, Inches (1896-2017): Colorado
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CO experienced unprecedented droughts in recent years

May-October PDSI (1895-2017): Colorado
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Elevation (ft)

Cold Season (O#tay) Freezing Level (~Snowline) Trend
Rocky Mountain National Park

0°C Level at 40.34°N, 105.69°W - 8 Months Ending in May

9000 F
Risen up by 670 feet since 1950
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Means from 1931-20106
Western Regional Climate Center

Implication: More rain than snow




Freezling Level (ft)

Freezing Level vs. Temperature
Rocky Mountain National Park
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Future Climate
Projections



We rely on all kinds of models to get perspective on futu
changes in climate and its impacts

Temperature n

= change change

Global Climate Models (GCMs) i e
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Future Projections (202R050)
X 34 GCMs from CMIP5

x 2 Emissions Scenarios

x Warming by 14 °F

X Precipchanges by5% to

10% (4 scenarios ot5%; 12
scenarios of >+5%)
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Reducing Uncertainty

Deliberate efforts towards
reducing uncertainty could be
going down a slippery slope




On Robustness

X Approaches that work across a
range of multiple futures, and

X Cover divergent and differential
risks from known and presumably
unknown uncertainties



ScenarioBased Approach

Present

Multiple Futures
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C Has been historically used by the military and corporations

C National Park ServicgAdopted it in a big way
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Selecting and working with divergent Climate Scenarios
(e.g., TNEO Climate Impacts & Opportunities project)

Colorado: Annual
2020-2050 relative to 1985-2015
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Extra Slides



Temperature Change by 2050 relative to |26 century
Annual  Upper 20%
Annual (Mean of all models) 3 -
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Temperature (°F) A 37 Climate Modelg CMIP5; IPCC AR5
A RCP 4.3\oderate Emissionp
Source: Lukas et al., 201@limate Change in Colorado Report to CWCB A Change by 2050 (202964) relative to 197-P00



Precipitation Change by 2050 relative to laté"2@ntury

Annual Upper 20%
Annual (Mean of all models)
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Soil Moisture Change by 2050 (standarized)
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.5, DEPARTMENT OF THE INTERIGR:
UREAU OF LAD MANAGEMENT

U.S. Department of the Interior
Bureau of Land Management

BLM Colorado Climate Adaptation Plan




U.S: Department of theInterior

Bureau of Land Management

Partner Recognition

Corrie Knapp Western State Colorado University, Gunnison
Colorado,cknapp@western.edu

Lee Grunau, Colorado Natural Heritage Program, Fort Collins
Colorado,Lee.Grunau@colostate.edu

ShannonMcNeeley, Colorado State University, North Central
Climate Science Center, Fort Collins, CO,
Shannon.McNeeley@colostate.edu

ReneeRondeauy Colorado Natural Heritage Program, Fort Collins,
Colorado,Renee.Rondeau@colostate.edu

Karin Decker, Colorado Natural Heritage Program, Fort Collins,
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U.S: Department of the Interior
Bureau of Land Management

BLM Colorado

A Multiple Use Land Management
Agency

A Manage 8.3 million surface acres

A Manage 27 million subsurface
mineral rights

A 3 Districts/10 Field Offices

A 5 National Conservation Land
Units (2 National Monuments and
3 National Conservation Areas)




U.S: Department of the Interior

Bureau of Land Management

Objectives

1.

What Natural Resources are vulnerable to
projected climate trends that may exacerbate
ecosystem changes?

How selected livelihoods (livestock grazing and

Climat
recreation) that are dependent on public lands be mate
affected by projected changes?
How BLM planning and decisions may affect
these livelihoods? Livelihoods Ecosystems

How has BLM analyzed projected changes in
climate in planning documents?

How can we integrate climate and adaptation
principles (Soci al and Ecol ogical) i
planning, programs and daily operations.

n i



U.S: Department of theInterior

Bureau of Land Management

BLM Planning

BLM Field Office Year RMP | Mentions o f nCl i

Published |[Changeodo i n

San Miguel/San Juan 1985 0
(Uncompahgre)

Uncompahgre 1989 0
San Luis Valley 1991 0
Gunnison 1993 0
Royal Gorge 1996 0
White River 1997 0
Little Snake 2011 0
Tres Rios 2013 4
Colorado River 2015 0
Valley

Grand Junction 2015 0

Kremmling 2015




U.S: Department of the Interior

Bureau of Land Management

Natural Resource Vulnerability

Exposure - Resilience - Owerall
P Combined

Ecosystem Target sensitivity final Mdaptive Capacity vulnerability
ranking final ranking ranks rank

Forest and Woodland

Aspen forest Loww High L/H Loww

Lodgepole pine forest Lowwr LSL Moderate

mMixed conifer forest Moderate

Pinyon-Juniper woodland Moderate

Ponderosa pine forest Moderate M I Moderate
Spruce-Fir forest Lowr LSL Moderate
Shrublamd

Desert shrubland Moderate Moderate A WA Moderate

Oak & mixed mountain shrub Hl'Eh L/H Lo

Sagebrush shrubland Moderate L/ Loww II

Loww
Loww
Sandsage shrubland _ High H/H Moderate

Grassland or Herbaceous

Alpine Lowwr Moderate LS/ Lowwr

Montane grassland Moderate High M H Moderate

Loww High L/H Lows

Semi-desert grassland

Shortgrass prairie Moderate H/ M

Riparian & Wetland

Riparian woodland & shrubland - east Moderate

Riparian woodland & shrubland - mountain Moderate

Riparian woodland & shrubland - west

Wetlands - east Moderate

wWetlands - mountain Moderate Moderate A WA Moderate

wWetlands - west Moderate Moderate A WA Moderate




U.S:Department of the Interior
Bureau of Land Management

Social Vulnerablllty

WYOMING

UTAH

Supporting Text

A Two field offices
I Little Snake Field Office (Craig CO)
I 1.3 million acres in NW CO
I Gunnison, CO Field Office
I 600,000 acres in Central CO

A 60 Interviews
I 15 BLM employees

T 24 ranchers
T 21 recreationbased businesses




U.S: Department of theInterior
Bureau of Land Management

BLM Managers and Staff
A Lack of agendyaining/informatiorto address
climate adaptation
Flexible management (access & timing) b 2NN
A Development of trust with permittees is criticall
A RMP&6s must incorpor at
Timely range improvements
A Streamline NEPA for tirasensitive projects
Commitment to partnerships
A Can improve use values while stewarding nat
systems
Need for landscape scale management
A Can better coordinate to allow for flexibility an¢s
avoid degradation




U.S: Department of theInterior

Bureau of Land Management

Social Vulnerability Conclusions

’%“" ’ ‘“.r ‘\

A Additional climate adaptation training and
awareness;

A Planning needs to incorporate climate adaptation
to better prepare for changing futures

- \l- v
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A Uncertainty in BLM decision-making

A Public land users rely upon ecosystem services
from BLM lands, as well as providing feedbacks
which may be altered by future climate change
and other stressors which will lead to changing
ecosystems

A Interaction of climate with other management
iIssues(e.g. endangered species)




U.S: Department of the Interior
Bureau of Land Management

Ecological Impact Recovery
Potential Potential

Ecological

Vulnerability Sensitivity

Social—Eco}(?gical T — Adaptive
Vulnerability* Potential Capacity

*Adapted fronCinneret al. 2013 N .



Fisheries Management in Colorado
Implications of Climate Change

George JSchisler Ph.D.
Colorado Parks and Wildlife Aquatic Research Chief

Dan Isaak, Ph.D. o= Research
U. S. Forest Service Fish Research Scientist




Climate Concerns for
Aquatic Systems
U Changes or loss of Suitable Habitat
U Changes in Spawn Timing and Reproductive Success
U Proliferation of Disease
U Aquatic Nuisance Species

U Loss of Native Species






