Hotter and

Drier

The West's
Changed Climate

Tom Easley
The Rocky Mountain
Climate Organization

easley@
rockymountainclimate.org




the
ROCKY
MOUNTAIN
CLIMATE

Organization

Our mission:

Keeping the West a special
place by reducing climate
disruption and its effects
here.
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RMCO'’s 37 partners:

15 Local governments
1 Water Provider

12 Businesses

9 Nonprofit organizations




RMCO Partners: Local Governments

City and County of Denver
Boulder County

City of Aurora

City of Fort Collins

City of Boulder

La Plata County

Summit County

City of Louisville

Town of Valil

City of Aspen

Town of Silverthorne
Town of Breckenridge
Town of Dillon

Town of Frisco




RMCO Partners: Water Provider

« Denver Water




RMCO Partners:

Aspen Skiing Company
Bella Energy
Brown and Caldwell

Gifford Ewing
Photography

New Belgium Brewing
Company

Renewable Choice Energy
RBI Strategy & Research

Roche Colorado

Businesses

Vail Resorts
Westcliffe Publishers
Weston Solutions

Wright Water Engineers




RMCO Partners: Nonprofit Organizations

Colorado Association for * Rocky Mountain Farmers
Recycling Union

Colorado Association of « University Corporation for
Ski Towns Atmospheric Research

Colorado Conservation « Western Resource
Trust Advocates

Colorado Municipal
League

National Wildlife
Federation

Nature Conservancy of
Colorado
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Our motivation:

This Is a special place to live, work, and play.
Let’s keep it that way.
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Spreading the word about what climate
disruption can do to us here and
what we can do about it:

* Publications — reports, newsletter, issue
updates

e Bringing people together to develop
solutions, build consensus, and achieve
results.




Reporting on Climate Change In the West




Hotter and Drier

According to the 4" Assessment Report of the
Intergovernmental Panel on Climate Change
(IPCC), climate change in the western
mountains by 2100 is very likely to cause:

Decreases in snowpack and earlier snowmelt
More winter rain events

Increased peak winter flows and flooding
Reduced summer flows




Hotter and Drier

IPCC 2100 projections, continued

 More intense and longer droughts
 More heat waves

e Disruption of ecosystems — mountain
ecosystems are especially vulnerable




Hotter and Drier

In the West, 21 climate models project:

e 3.8—-10.6 °F rise by 2100
* Average of models: 6.1 °F rise by 2100

IPCC 4t Assessment Report




Hotter and Drier
Observed Annual Temperature Anomaly 2000-2007

Source: Dr. Martin Hoerling, NOAA




Temperature
Change
1908-2007

Rocky Mountain Climate
Organization




Water Resources: Relilance on Mountain
Snowpack

 Water stored in winter
months, when
evaporation and
absorption rates low

Water used in summer
months, at lower
elevation, when and
where need is great




Impact of Rising Temperatures on
Western Snowpack

* Precipitation: more rain, less snow

e Snow melts earlier In warm season

* Higher rates of evaporation




Smaller Snowpacks

Upper Colorado River Basin:

« Compared to thel971-2000 average, 8 of 10

years were below average from 1998-2007.
(USDA Natural Resources Conservation Service)

« Compared to the 1961-1990 average, 11 of
16 years were below average from 1990-
2005. (Rocky Mountain Climate Organization)




More Winter Rain

Mote and others (2005)




Earlier Showmelt

e On 279 Western streams, peak spring flows
advanced 10 — 30 days earlier from 1948 -

2000 Iin many cases.
Stewart and others, Journal of Climatic Change (2004)

 On most western streams peak spring flows
advanced 10 — 15 days, particularly in basins

below 8,200 feet.
Regonda and Rajagapolan, Journal of Climate (2005)




Earlier
Snowmelt

Rocky Mountain Climate
Organization (2008)




Hotter and Drier

Much of the West has
been Iin drought since
19909:

e A “notable extreme

climate event” (IPCC)

2000-2004 — the first 5
consecutive years of
below average flow In
the Colorado River

2002 peak — 87% of
West affected




Less Avallable Water




Less Avallable Water

Western Water Assessment
studies:

Models project 6% to 20%
reduction in Colorado

River flows by 2050

40% chance of Lake
Mead going functionally
dry in any one year after
2050







Less Avallable Water

“Global warming Is a
fact and water

managers need to
plan accordingly.”

American Water Works
Association







More Wildfires

IPCC report:

“Disturbances such as wildfire are increasing
and are likely to intensify in a warmer
future with drier soils and longer growing
seasons.”




More Wildfires

Last 17 years (1988 — 2005) compared to
previous 17 years (1970 — 1987) in the West:

Temperature 1.5°F warmer

/8 day increase In the fire season

4 times as many fires

5 times as long to put out a typical fire
6.5 times as much acreage burned

Westerling and others, Science (2006)




More Wildfires

e 2006: 9.8 million
acres burned - the
most ever In the

U.S.

2007: 9.4 million
acres (73% in 11
Western states)

8 of top 10 years for
acreage burned
since 1996




More Wildfires

“Ten years ago, if you had a 100,000 acre fire,
you were talking about a huge fire. And if we
had one of those a year, that was probably

unusual. Now we talk about 200,000 acre
fires like It's just another day at the office.”

Tom Boatner, Chief of Fire Operations,
National Interagency Fire Center




More Wildfires

e 1999 — 2006: federal firefighting costs rose
from $1 billion to $3 billion.

e 1991: 13% of USFS budget spent on fires
2006: 45% spent on fires

e 1999 — 2003: federal agencies diverted $2.7
billion from other programs to fires

Government Accountability Office (2006)




More Wildfires

“As these mega-fires continue to burn, we may
see ultimately a majority, maybe more than

half of the forest land converting to other
forest, other types of ecosystems.”

Tom Swetnam, Professor of
Dendrochronology, University of Arizona




Mountain Pine
Beetle




Disruption of Ecosystems

IPCC report:

“Very likely” that pest and disease outbreaks
In forests will be increased by global
warming.




| oss of Forests

1997 — 2004: acres of forests killed by
beetles rose six-fold in the West.

1996- 2008: 2.0 million acres of Colorado

lodgepole forests infested by mountain pine
beetle.

Unprecedented spread through high elevation
forests.

Projected: majority of large diameter
lodgepole pine forests dead within 3-5 years.




Loss of Forests

Mountain pine beetle
Infestation 2004-2008

Colorado Department of Natural Resources - 2009




| oss of Forests

Sudden aspen tree decline

e Rapid increase since 2004 in Colorado.
2006: 144,000 acres
2007: 328,000 acres
2008: 542,000 acres

 Linked for the first time to hotter and drier
conditions.




Disruption of Ecosystems

o |PCC:. Ecosystems will be torn apart in
unpredictable ways.

e 4 -5 °F rise =20 — 30% of plant and animal
species at high risk of extinction

 More than 80% of species whose ranges have
changed are moving in directions consistent with
climate change effects.




Disruption of Ecosystems

Species in danger of extinction
Ptarmigan at Rocky Mountain NP.

Desert bighorn sheep at Death Valley,
Joshua Tree, Grand Canyon, Zion,
Great Basin NPs and Mojave National
Preserve.

Pikas at Great Basin and Yosemite
NPSs.

Mountain yellow-legged frogs at
Yosemite and Sequoia/Kings Canyon
NPS.

Many others not yet identified.



Disruption of Ecosystems

Fisheries In decline

e Up to 64% reduction in western trout
populations projected by 2050.

e 20-40% reduction in Pacific Northwest
salmon




Disruption of Ecosystems

Montana fisheries loss a harbinger for the
West?

e 8 of last 11 years: fishing closures and
restrictions due to drought and heat

e 2007: record high summer temperatures led
to closures on 29 river segments

* Yellowstone: 232 miles closed on 17
streams. 80°F stream temperatures led to
largest fish kill in park’s history.




Our challenge

To reduce climate change and its
Impacts so we have a brighter
future, not a bleaker one.







Our Challenge

6 CO
Western
States

Is climate change a
scientifically established
reality, or still unproven
and subject to debate?
Scientific reality
Unproven/subject to
debate

Mason-Dixon Poll — August, 2008




Our Challenge

Public’s Top Priorities for
2009

Pew Research — Jan. 2009




Our Challenge

Gallup Poll — March, 2009




More information:
www.rockymountainclimate.org

www.coloradoclimate.org

easley@rockymountainclimate.org










