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Mr. Chairman, thank you for the invitation to address the Subcommittee regarding climate change impacts to national parks in Colorado and related management activities.
National Park System units in Colorado bear graphic testament to climate change through the ages, from the remarkable, abandoned Cliff House in Mesa Verde to the vanishing glaciers in Rocky Mountain National Park. Other park system units, like Black Canyon of the Gunnison National Park and Dinosaur National Park, feature magnificent rivers whose flows could be severely compromised by projected climate change impacts. 

But just as climate warming in Colorado is occurring within larger regional, continental, and global contexts, the future management of our national parks in Colorado will occur within a larger mosaic of land and resource use and protection, land ownership, and social-economic conditions.  

Therefore, my comments today will go beyond our national parks to focus broadly on key natural resource management, use, and protection issues facing Colorado for which climate warming has or could have important implications.  
These include forest management, water management, and recreation.  I’ll leave to experts from the National Park Service and other organizations the more focused assessment of how climate warming may be affecting the various units of the National Park System in Colorado.  
Forest Health

I’ll begin with forest health issues, which in recent years have come to pervade community discussions and media coverage throughout Colorado.  This is because bark beetles and, to a lesser extent, wildfire and land development are causing dramatic changes to Colorado's forests.  
Bark Beetles:  Recent aerial survey data collected by the U.S. Forest Service and Colorado State Forest Service indicate that bark beetles and other diseases have killed more than 2.5 million acres of lodgepole, ponderosa and limber pine forests. Some estimates of total mortality in Colorado’s extensive lodgepole forests are as high as 90%.  Meanwhile, spruce bark beetle has killed about 374,000 acres of high-elevation spruce forests. Sudden Aspen Decline Syndrome has impacted over half a million acres of aspen, and in the southwest, the ips beetle has killed approximately 1.5 million acres of pinyon pine forests in southwest Colorado. While the majority of this impact has been observed on the West Slope, beetles are now having a marked effect on the forests of Rocky Mountain National Park and are expected to spread across the Front Range in coming years.  
Clearly, something unusual is happening. Outbreaks of bark beetles in Colorado’s forests occur naturally and with some regularity, but the current infestation, which began approximately 10 years ago, is the largest in recorded history both in Colorado and in the western United States.  Moreover, beetles are attacking trees in places where widespread infestations have never before been recorded.  

In testimony presented in June to this subcommittee’s counterpart in the House of Representatives, Rick Cables, Regional Forester for the Rocky Mountain Region of the U.S Forest Service, noted that this most recent infestation has prompted concern among foresters and forest ecologists that resulting tree mortality may impair ecosystem functions and compromise the ability of forests to support wildlife habitat, protect watershed quality, store carbon, and provide timber and recreational opportunities (both developed, e.g., skiing, and undeveloped, e.g., hunting and fishing).  Local government officials are concerned about impacts to community safety and infrastructure.  Electric and water utility operators wrestle with strategies for maintaining the integrity of water diversions and conveyances and power line rights of way.  And state and federal recreation managers worry about impacts to trail systems and campgrounds.  To the average Colorado resident or visitor travelling through our state’s forested areas, these land management concerns may not be foremost in their thinking, but their reaction to the aesthetic impacts to the appearance of large areas of formerly green forests are no less real. 
Many factors likely have contributed to the current bark beetle problem.  Decades of policy promoting fire suppression – pre-dated by large scale human disturbances like mining-era logging and stand-replacing fires – have resulted in large areas of forest that are overly dense and characterized by trees of similar advanced age.  This is particular true of lodgepole forests.  When further stressed by drought and elevated temperatures such has have occurred across most of Colorado on average over the last 10-15 years or so, these forests have become more susceptible to large scale beetle infestations.  In turn, elevated temperatures – including longer, warmer summers and fewer periods of intensely cold winter weather – have favored explosive bark beetle population growth and the resulting widespread infestation.  Of real concern in relation to possible future climate warming, these dead and dying forests are slowly changing from carbon sinks to carbon sources, thereby further contributing to factors that appear to be leading to widespread re-structuring of forested landscapes. 

Wildfire:  Some of the same factors that have contributed to large scale beetle infestations have also likely contributed to increased incidence of large, catastrophic fires Colorado experienced around the turn of the century. While the most notable of these was the Hayman Fire, the largest on record in Colorado, other large fires like the Missionary Ridge fire also occurred in this period.  Although climatic conditions in recent years have not provided conditions necessary to promote large, catastrophic fires, extensive areas of overly dense, even-aged and now diseased forests have contributed to widespread concern in the past decade about risk of catastrophic fires seriously altering Colorado’s forested landscapes and the human and natural communities they support.  The anxiety of our mountain residents have only been intensified by the relentless and truly startling advance of insect pests and the forest mortality associated with them.

These fears are real and are driving many actions to protect our communities, infrastructure, and watersheds. 
To the extent that climates models predicting warmer temperatures and reduced or altered precipitation regimes prove to be correct, wild land fires could increase and become more severe.  This increased risk holds significant implications for the health of the ecosystems in our national park units and for adjacent communities, their watersheds, infrastructure and residents.    

Water Resource Management 
The importance of good water management and sound water resource planning in Colorado cannot be overstated.   Many factors combine to make water resource management and planning a most intricate and serious undertaking.  These include:

· our state’s relative aridity; 
· our rapid and sustained population growth;

· future demands associated with new fossil fuel energy development;

· our role as a headwaters state for four major interstate rivers;

· and the discrepancies between where most of our population resides and where our most abundant supplies originate.  
We’re fortunate in that Colorado water managers are among the most accomplished in their field.  These individuals are expert in managing water supplies to meet domestic, commercial, industrial, agricultural, and environmental needs in the face of significant and routine uncertainty.  This uncertainty comes from Colorado’s highly variable, year-to-year climate and precipitation patterns, which themselves are a function of the state’s complex topography, high elevation, and location near the center of the North American continent. 
But even these highly skilled professionals, who are used to managing under variable and uncertain conditions, will find it doubly challenging to manage water supplies effectively should climate models that predict increased warming prove accurate.  
What we think we know:   To aid water managers in addressing future uncertainty associated with climate change, the Colorado Water Conservation Board commissioned a team of researchers under the auspices of the National Oceanic and Atmospheric Administration’s Western Water Assessment to synthesize climate modeling important to water supply planning.  This first-ever Colorado-specific analysis was published late last year and is included with this testimony as part of the public record.  It is entitled Climate Change in Colorado:  A Synthesis to Support Water Resources management and Adaptation.
In general, this synthesis of our scientific understanding of a variety of global and regional climate models downscaled to Colorado concludes with the following key points:

1)  Climate models project Colorado will warm by 2.5 degrees by 2025, relative to the 1950—1999 baseline, and 4 degrees by 2050.

2) By 2050, models indicate that temperatures on the eastern plains will shift westward and upslope, bringing into the Front Range, where 80 percent of the state’s population resides and is projected to reside, temperature regimes that today occur near the Kansas border.

3) Modeled winter projections show fewer extreme cold months, more extreme warm months, and more strings of consecutive warm winters.  By 2050, the January climate of the eastern plains is expected to shift northward by about 150 miles.  In all seasons, the climate of the mountains migrates upward in elevation, and the climate of the desert southwest progresses up into the valleys of the western slope.

4) Model projections do not agree whether annual mean precipitation will increase or decrease in Colorado by 2050.  When results are averaged, the models show little change in annual mean precipitation by 2050, although a seasonal shift in precipitation does emerge.  Combined effects of a northward shifting storm track, potentially wetter storms and a global drying of the sub-tropical regions may result in more mid-winter precipitation throughout the state, and in some areas, a decrease in late spring and summer precipitation.
5) Projections show a precipitous decline in lower-elevation (below 8200 feet) snowpack across the West.  Modest declines (10%-20%) are projected for Colorado’s high elevation snowpack (above 8200 ft).  The timing of runoff is projected to shift earlier in the spring and late-summer flows may be reduced.  These changes are probably going to occur regardless of changes in precipitation.

6) Runoff in the Upper Colorado River Basin could decline in the mid-to-late 21st century by 6%-20%.

What we need to know better:  The list is long though we are learning more and more each year.  For example, though the effects of climate change on the Colorado River Basin has been the focus of several studies, we know comparatively little about the impact of climate change on the Rio Grande, Platte, and Arkansas rivers.  More work needs to be done here.  

And though the Colorado River Basin has been studied in greater depth than other basins, we still can only speculate about the practical consequences of climate change.  For example, at this point, we don’t know how compliance by Upper Basin States with the Colorado River Compact might be affected by reduced future flows at Lee’s Ferry due to warming temperatures, reduced lower elevation snowpack, and altered precipitation regimes in the Upper Basin.
Supported by the CWCB report, Colorado water managers are now fully engaged in the process of improving our understanding of the vulnerability of our water supplies to climate change.   Within the next several months, we will have completed a Colorado River Water Availability Study and the Joint Front Range Climate Change Vulnerability Study.  

Recreation
Wildlife-related recreation:  Our understanding about the specific future impacts of climate change to Colorado’s fish and wildlife populations and habitats or on the angling, hunting, and wildlife viewing opportunities they support is also still evolving.  Still less well understood are the considerations that should drive management of wildlife populations and habitats under different climate change scenarios, and which adaptation strategies will be most efficacious.  The knowledge that we do have is still somewhat theoretical and derived from largely anecdotal observations of ecological change or extrapolated from broader principles of ecology.  

That said, information and knowledge is beginning to be developed at a rapid pace with potentially real ramifications for managing wildlife, habitats, and ecological systems.  For example, the Colorado Division of Wildlife is working with a broad spectrum of governmental and non-governmental organizations to assess species and habitat vulnerability.  Our goal is to have a preliminary understanding of species and habitat vulnerability and adaption responses and requirements within about one year.  This knowledge will help ensure a sound understanding of the adaptation requirements of natural systems, and will help to prioritize and target future habitat protection and management actions to the greatest extent possible to address risks to wildlife posed by climate change.  

In the meantime, the Division of Wildlife will continue to work with its partners in the public and private sectors to acquire, protect, and restore habitats in priority areas throughout the state to ensure that other threats to wildlife and associated recreational opportunities are minimized.    
Winter Sports:  As the nation’s winter sports capital – with 23 percent of the skiing and snowboarding market share and an estimated $2 billion in annual revenue – Colorado could have much at stake should the worst of the scenarios described by climate models materialize.   Under some scenarios, we could experience considerably shortened seasons (especially in the spring) and less rideable terrain.  Individual ski resorts are currently taking stock on how certain scenarios may affect their bottom line.  But in a report published last year, the National Conference of State Legislatures concluded that climate change could lead to the loss of $375 million and more than 4,500 jobs annually by 2017 if the number of tourists coming to Colorado ski resorts is reduced by just 1 percent. 
An overview of Ritter administration initiatives:

Governor Ritter published a Climate Action Plan in 2007.  It sets aggressive goals to reduce green house gas emissions (GHG) by 20% from 2005 levels by 2020 and by 80% by 2050.   We well know we must be prepared to face some inevitable changes and the plan discusses adaptation measures around water, wildlife and forests.

I would like to touch very briefly on some of the other proactive measures we have taken to combat the consequences of climate change.  Similar to emission numbers we see for the United States, over a third of the GHG emissions in Colorado are from electricity production so we have concentrated much of our efforts on that sector.   We believe we can get to over 50% of our reduction goals in this sector through efficiency measures.  As you are aware, most of our electricity needs are used to heat, cool and light our built environment.  There are many benefits to making a building more efficient: less energy is needed; utility bills decrease; jobs are created to do the work.  It is truly the low hanging fruit of potential action.  We have worked hard to create realistic incentives for our citizens to choose to make these improvements such as utility rebates and long term, low interest loan programs.  

We believe approximately 30% of the GHG emissions from the electricity sector can be addressed by increasing the use of renewable energy.  We have aggressively sought to increase the use of both solar and wind power on both small and large scale projects.  Colorado is 11th in wind power potential, sixth in solar power potential and we are fortunate to have significant geothermal potential which can be used as a base load source of electricity.  Colorado has high heat sources at shallow levels which makes this a very realistic option.

The remaining percentage will likely be reached by a combination of increasing the use of our abundant natural gas resources and new technologies around burning coal more efficiently and capture and sequestration.
Our second area of focus has been the transportation sector which accounts for about 1/3 of Colorado’s GHG emissions.  We are supporters of myriad research projects being conducted by the National Renewable Energy Lab in Golden and our research universities.  We have created a “Collaboratory” among these entities that accelerates getting new ideas right out into the market place.

There is much work to be done but there is great potential in the commercial scale production of highly efficient biofuels and concentrated natural gas.  Advances in battery storage will increase the attractiveness of electric and hybrid vehicles.  We have the first smart grid city in the Unites States which includes a pilot project testing vehicle to grid technologies.           

The state also has a very aggressive greening of government program.  Governor Ritter believed if we were trying to encourage the citizens of our state and businesses to take action—then the state should lead the way.  Utilizing performance contracting, we have made many of our state building vastly more efficient.  Both the Governor’s mansion and the state capitol are LEEDS certified.   

In the interest of time, I will stop here but I just wanted to share with you a few of the ways we are addressing climate change in Colorado.  We learned along the way that addressing climate change can help create a sustainable energy future which has the added benefit of creating a sustainable economy.  The New Energy Economy has flourished in Colorado and we have great faith that America’s intellectual resources and entrepreneurial spirit will help lead the world to develop and adopt the solutions needed to address to this serious problem.
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