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1981-2000

Mean annual temp = 50 F
Mean annual precipҐ мрΦпέ

2075-2100
Mean annual temp = 61 F
Mean annual precipҐ мрέ

Similar to Roswell NMtoday

Denver Analogue: Hot and Dry Scenario 
RCP 8.5



Climate Change in Colorado: Past & Future
A quick glance !
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Data: U.S. Climate Divisional Database
Reference Period = 1971-2000

Colorado has warmed by at least 2oF
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No apparent trend in Precipitation

Data: U.S. Climate Divisional Database
Reference Period = 1971-2000
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CO experienced unprecedented droughts in recent years

Data: U.S. Climate Divisional Database
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Cold Season (Oct-May) Freezing Level (~Snowline) Trend
Rocky Mountain National Park

Risen up by 670 feet since 1950

Implication: More rain than snow



Freezing Level vs. Temperature 
Rocky Mountain National Park

Rule of thumb: 330 ft upward shift in snowline for every oFincrease 
in temperature



Future Climate 
Projections



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

Global Climate Models (GCMs)



Future Projections (2020-2050)

× 34 GCMs from CMIP5

× 2 Emissions Scenarios

×Warming by 1-4 oF

× Precipchanges by -5% to 
10% (4 scenarios of <-5%; 12 
scenarios of >+5%) 



Reducing Uncertainty

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



On RobustnessΧ

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

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



Scenarios Based Approach

Image: WUCA & Denver Water

ÇHas been historically used by the military and corporations

ÇNational Park Service ςAdopted it in a big way

άǇŀǊǘƛŎǳƭŀǊƭȅ ŀǇǇƭƛŎŀōƭŜ ƛƴ ǎƛǘǳŀǘƛƻƴǎ ƻŦ ƘƛƎƘ ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŘ 
ŎƻƳǇƭŜȄƛǘȅΧέ  όwƻǿƭŀƴŘΣ /Ǌƻǎǎ ϧ IŀǊǘƳŀƴƴ нлмпύ



Selecting and working with divergent Climate Scenarios
(e.g., TNC-CO Climate Impacts & Opportunities project)



Extra Slides



Source: Lukas et al., 2014 (Climate Change in Colorado Report to CWCB)

Temperature Change by 2050 relative to late 20th century

Å 37 Climate Models ςCMIP5; IPCC AR5 
Å RCP 4.5 (Moderate Emissions)
Å Change by 2050 (2035-2064) relative to 1971-200

(Mean of all models)



Source: Lukas et al., 2014 (Climate Change in Colorado Report to CWCB)

Precipitation Change by 2050 relative to late 20th century

Å 37 Climate Models ςCMIP5; IPCC AR5 
Å RCP 4.5 (Moderate Emissions)
Å Change by 2050 (2035-2064) relative to 1971-200

(Mean of all models)





BLM Colorado Climate Adaptation Plan

Supporting Text

Optional Supporting Text
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BLM Colorado 

ÅMultiple Use Land Management 

Agency

ÅManage 8.3 million surface acres 

ÅManage 27 million subsurface 

mineral rights

Å 3 Districts/10 Field Offices

Å 5 National Conservation Land 

Units (2 National Monuments and 

3 National Conservation Areas)



Objectives
1. What Natural Resources are vulnerable to 

projected climate trends that may exacerbate 

ecosystem changes?

2. How selected livelihoods (livestock grazing and 

recreation) that are dependent on public lands be 

affected by projected changes?

3. How BLM planning and decisions may affect 

these livelihoods?

4. How has BLM analyzed projected changes in 

climate in planning documents?

5. How can we integrate climate and adaptation 

principles (Social and Ecological) into BLMõs 

planning, programs and daily operations.



Climate and BLM Planning
BLM Field Office Year RMP 

Published

Mentions of ñClimate 

Changeò in final RMP

San Miguel/San Juan 

(Uncompahgre)

1985 0

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 

Valley

2015 0

Grand Junction 2015 0

Kremmling 2015 0



Natural Resource Vulnerability



Social Vulnerability 
Supporting Text

ÅTwo field offices
ïLittle Snake Field Office (Craig CO) 

ï 1.3 million acres in NW CO

ïGunnison, CO Field Office 

ï 600,000 acres in Central CO

Å60 Interviews
ï15 BLM employees

ï24 ranchers

ï21 recreation-based businesses



Social Vulnerability Results

Å BLM Managers and Staff

Å Lack of  agency training/information to address 

climate adaptation

Å Flexible management (access & timing)

Å Development of  trust with permittees is critical

Å RMPõs must incorporate adaptive management

Å Timely range improvements

Å Streamline NEPA for time-sensitive projects

Å Commitment to partnerships

Å Can improve use values while stewarding natural 

systems

Å Need for landscape scale management

Å Can better coordinate to allow for flexibility and 

avoid degradation



Social Vulnerability Conclusions 
Å Additional climate adaptation training and 

awareness; 

Å Planning needs to incorporate climate adaptation 

to better prepare for changing futures

Å Uncertainty in BLM decision-making

Å 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

Å Interaction of  climate with other management 

issues (e.g. endangered species)



Socio-Ecological Vulnerability

Exposure

Social

*Adapted from Cinneret al. 2013



George J. Schisler, Ph.D.
Colorado Parks and Wildlife Aquatic Research Chief

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



üChanges or loss of Suitable Habitat

üChanges in Spawn Timing and Reproductive Success

üProliferation of Disease

üAquatic Nuisance Species

üLoss of Native Species




