
A Changing Climate
Possible Impacts and the Need for Adaptive Management Strategies on the GMUG

The world’s climate is changing, and these changes will 
have significant impacts globally and locally. In 
southwestern Colorado, climate change is already 
affecting ecosystems and people:

Higher temperatures (increase in annual average of 
+2.5 oF over 50 years)
More frequent and prolonged drought
Earlier snowmelt
Below average snowpack levels since 2000
Larger and more intense wildfires
More extreme weather 
Increasing impacts from invasive species and diseases

Because climate change poses challenges for nature and 
humans, the Forest Service, partners and the public need 
to consider climate change in management decisions and 
planning. 

Although it is difficult to predict exactly how climate 
change will affect the GMUG, it is clear from the 
variability of impacts across these scenarios that there is 
a need to: 

Develop strategies that will be adaptive to changes 
and that will improve landscape resiliency
Incorporate best available science 
Incorporate indicators for climate change and its 
impacts on various resources into monitoring plans
Manage watershed conditions to promote and 
maintain water retention
Reduce vulnerability to climate change by restoring 
and maintaining resilient ecosystems
Incorporate flexibility into otherwise prescriptive rules 
and tools to deal with changing conditions (i.e. firm 
dates on contracts will need to be more flexible to 
accommodate year-to-year fluctuations in previously 
predictable seasons). 

What impacts from climate change have you noticed? 
What resources or areas are you concerned about 
climate change affecting? 
What management tools may aid in reducing 
vulnerability to climate change?  
What are some indicators that can be used to measure 
the impacts of climate change?
Are you interested in becoming a Citizen Scientist to 
help the Forest Service monitor the impacts of climate 
change? 

The Forest Service is using three, science-based pathways 
to describe future conditions:
1. Hot/Dry- a hotter, drier future
2. Warm/Wet- warmer conditions with more rain and 

less snow
3. Feast/Famine- extreme variability between years, 

fluctuating between Hot/Dry and Warm/Wet 
conditions. 

This work is based on analyses conducted by Imtiaz 
Rangwala (Western Water Assessment, National Oceanic 
and Atmospheric Administration), Joe Barsugli (Western 
Water Assessment), and Renee Rondeau (Colorado 
National Heritage Program).

Current Conditions

Possible Future Trends

Possible Future Scenarios and Their Impacts Potential Need for Change

How can you help? 

Hot/Dry Warm/Wet Feast/Famine
Scenario 
Description

A 5 oF increase in average 
annual temperature 
combined with a 10% 
decrease in annual 
precipitation may produce 
drier conditions year-round. 
Spring runoff may decrease 
by 45% and rain events are 
likely to be less frequent but 
more intense, with summer 
monsoon rains expected to 
decrease by 20%.

A 2 oF increase in average annual 
temperature. Higher temperatures 
would offset gains in moisture, 
leading to a drier environment. 
Summer would lengthen by one 
week and heat wave conditions 
may occur once a decade on 
average. Lightning strikes may 
increase by up to 40%, increasing 
chance of fire, especially prior to 
the monsoon season. 

A 3 oF increase in average annual 
temperature. Large fluctuations in 
precipitation define this scenario, 
with more very wet years and more 
intense drought years. Strong El Niño 
years could increase vegetation 
growth and provide more fuel for 
wildfire. Less long-term droughts but 
more frequent and intermittent 
severe-drought conditions.

Precipitation Reduced winter and summer 
precipitation, leading to a 
decline in seeps, springs, and 
mesic meadows

10% increase in precipitation in 
the form of rain but slight increase 
in moisture offset by higher 
temperatures

Year to year variations in the 
summer monsoon season would 
increase, greater potential for floods 
from summer monsoons and in 
spring from abrupt snowmelt due to 
dust-on-snow events coupled with 
warmer temperatures; severe 
erosion probable in small streams as 
water overruns banks and culverts

Drought
(similar to 
2002)

Every 5th year on average No change in frequency (occurring 
every 15th year on average), but 
moderate increases in intensity, 
fewer cases of multi-year drought

Every 10th year on average

Extreme Spring 
Dust Events                        
(similar to 
2009)

Every other year, causing 
snowmelt and peak runoff to 
be 6 weeks earlier

Occasional extreme dust events in 
dry years, comparable to current 
conditions 

Increased from current frequency 
but tied to dry years

Snowline Moves up +1200 ft. Moves up +600 ft. Moves up +900 ft

Snowmelt and 
Peak Runoff

3 weeks earlier (earlier with 
dust events), 20% decreased 
runoff

1 week earlier with no net change 
in runoff volume

2 weeks earlier (earlier with dust 
events), 10% decreased runoff

Growing 
Season

Increases by 3 weeks, 
reduced soil moisture, 
increased heat stress

Increases by 1 week Increases by 2 weeks during feast 
years

Fire +1 month longer fire season, 
12x greater fire frequency, 
and 16x extent in high 
elevation forests

4x increased fire frequency and 6x 
greater extent

8x greater fire frequency and 11x 
greater extent, increased vegetation 
from very wet years may increase 
fuel loads, leading to very high fire 
risk during dry years

Forest Insects 
and Diseases

Expected to occur at their 
highest rates; trees, 
vulnerable from increased 
temperature and drought, 
will probably suffer high 
mortality rate 

Due to increasing intensity of 
droughts, outbreaks are expected 
to increase, though recovery may 
be quicker than other scenarios

Bark beetles are expected to expand 
during drought years, causing 
extensive conifer mortality, though 
likely less than in other scenarios

Species 
Impacts

Spruce-fir reliant species (i.e. 
lynx, boreal owl, pine 
marten) could decline due to 
lack of food and shelter; fish 
may suffer from reduced in-
stream flow and increased 
stream temperature

There will be winners and losers, 
as more mobile species with 
general habitat requirements will 
likely win (i.e. elk), while less 
mobile species with specific
habitat requirements will likely 
lose (i.e. pica)

Fire and insect outbreaks will 
fragment coniferous forests and 
negatively impact lynx, snowshoe 
hares, pine marten, and other forest-
dependent species, while possibly 
benefiting species that prosper in a 
more open forest canopy 

Annual mean temperatures for Colorado, shown as departure from the 1971-2000 
average; dashed line shows the 50-year +2.5 oF trend. 
Figure from Gordon, Ojima et al. 2015.

The Cochetopa Creek weather station (8,000 ft.) and the Gunnison County average 
show a gradual warming from mid-century to present. 
Neely et al. 2011 and Joseph Barsugli (Western Water Assessment).

Spruce Beetle Damage Burn Canyon


	Slide Number 1

