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The COVID-19 pandemic will be most remembered for the countless 
stories of havoc it wreaked upon our society. But it is also a story tied 
to our forests. When the pandemic hit, when we locked down, when 
there was no place to go, we sought forests. Whether it be public 
lands, pocket parks, ski slopes, or urban green spaces, our forested 
areas became our sanctuary, our safe space. While we were not 
allowed to connect with each other, we could connect with wildlife, 
rivers, and forests. Trailheads were packed. Campgrounds were full. 
Nature saved us … again. 

We know that forests provide oxygen (one acre of forest absorbs six 
tons of carbon dioxide and puts out four tons of oxygen, enough to 
meet the annual needs of 18 people), improve air quality, ameliorate 
climate, conserve water, preserve soil, support wildlife, sequester 
carbon, and provide commercial products. But it wasn’t as obvious that 
forests provide both mental and physical health benefits, saving us from 
our own demons during the pandemic.
 
The human connection to forests is palpable. Richard Powers, author of 
The Overstory explains, “You and the tree in your backyard come from a 
common ancestor. A billion and a half years ago, the two of you parted 
ways. But even now, after an immense journey in separate directions, that 
tree and you still share a quarter of your genes.” Who would have ever 
thought we had genetic commonalities with trees?

 
Like Shel Silverstein’s famed story, The Giving Tree, our journey with forests has tended to be a 
one-way street of trees providing for people. Human consumption of trees has been voracious. 
Earth now has 46 percent fewer trees than it did 12,000 years ago, when agriculture was in its 
infancy. But cutting trees down is just one of many threats to the health of our forests. They now 
face less obvious and direct impacts that are even further from our control: climate, drought, 
insect infestation, fire, and in our part of the state, avalanches.
 

people, pandemics,
and forests

Wildfires continue to increase in 
size, number and length of season. 
In 2020 across the West, 52,113 
wildfires burned 8,889,297 acres. 
This is approximately 2.3 million 
more acres burned than the 10-
year average and almost double 
the acreage burned in the 2019 
season.

Last year in Colorado, we had 
our largest wildfire season in 
state history. Nearly 700,000 
acres—almost 1,100 square 
miles—burned, including the three 
largest wildfires in state history. 
The Cameron Peak Fire, which 
began Aug. 13 west of Fort Collins, 
became the largest in Colorado’s 
history at 208,913 acres. It wasn’t 
contained until Dec. 2, weeks after 
the winter ski season began. 

The East Troublesome Fire, the 
second-largest blaze in state 
history, exploded in size overnight 
on October 21, moving through 
some areas at up to 6,000 acres 
per hour. Ultimately, the fire 
consumed 193,812 acres (and 
hundreds of houses), helped by 
brisk winds and trees that had 
been killed by insects. This fire 
also did something unique: It 

crossed the continental divide at 
one of the highest points in the 
country. Wildfires typically don’t 
burn alpine forest and tundra 
ecosystems. The third-largest fire 
was the Pine Gulch Fire, burning 
nearly 140,000 acres. It had been 
the largest wildfire in the state 
until the previously mentioned 
fires overtook it in size.

In this sixth edition of ACES’ 
State of the Forest Report, we 
explore the role humans play in 
forest management, protection 
and impact—from logging and 
recreation to fire suppression. 
We connect the dots among 
seemingly disparate factors 
such as climate change, beetle 
infestation and our local forest 
ecology. We share what we’ve 
learned three years after Basalt’s 
Lake Christine Fire and what that 
forest may become in the future. 
We take a look at our “bioblitz” 
species inventory and delve into 
what students (and you) can learn 
from ACES’ statewide Forest 
Health Index. We let you know 
what’s next with beetle infestation 
in our forests (spoiler: Douglas fir 
beetle is increasing, and there is 
significant potential for a spruce 
beetle outbreak due to recent 
avalanche activity). All this and 
more are covered in this 2022 
report. 
 
Overall, it is my hope that 
this report will give you an 
understanding of our forests and 
fuel your desire to protect them.
 
In this epoch now called the 
Anthropocene—a period of 

we delve into the 
role humans play in 
forest management, 
protection and 
impact.

human activity dominating the 
global environment—it is not 
enough for us to sit back and 
hope our forests will take care of 
themselves. As author Richard 
Powers states, “Trees stand at 
the heart of ecology, and they 
must come to stand at the heart 
of human politics.” Our forests 
need our help. 

During COVID, while we were 
locking down, our forests 
continued to provide the living 
systems (air, water, soil, etc.) upon 
which we all depend. But just as 
important, our forests kept us 
all a bit more sane during that 
challenging time, giving us a 
place to go when society was 
shuttered.
 
I hope you’ll join ACES in 
supporting the natural world 
and the forests that form its 
foundation. 

Chris Lane, CEO
Aspen Center 
for Environmental Studies

it is not enough for 
us to sit back and 
hope our forests 
take care of 
themselves.
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ExecUTIVE 
Summary
Since 2014 when the Aspen 
Center for Environmental Studies 
produced the first State of the 
Forest Report, we’ve endeavored 
every year to explore and 
understand the health of our 
forests. On a recurring basis, 
we ask questions and provide 
information about the impacts 
of climate on our forests, about 
threats from insects and disease, 
and about wildlife.

Last year, we partnered with 
Mountain Studies Institute in 
southwest Colorado to develop 
parallel reports for the San Juan 
Watershed and the Roaring Fork 
Watershed. In the wake of one 
of Colorado’s largest wildfire 
years in history, we produced a 
report focused on the relationship 
between forests and water, 
highlighting both current and 
future impacts of drought.

In all of the issues to date, 
we’ve asked important and, 
we hope, relevant questions 
about our forests, but until this 
year, we hadn’t explicitly asked: 
Who are we in all this? What 
is the relationship between 
communities and forests?

This year, we turned our focus 
on humans to better understand 
who manages the forests and how 
those decisions are made, why 
people care about forests, and 
the diverse relationships humans 
have had with forests throughout 
history.

We tried to take a broad lens, 
stepping outside current 
management structures and 
putting them in the much larger 
context of how humans have 
related to forests for thousands 
of years. Fire is just one of 
the lenses through which we 
examine human management 
and relationship to forests.
And we ask the question: Can you 
really own a forest? Or, if tasked 
with managing a forest, how can 

we prioritize the forest itself—to 
see the forest not for what we 
need from it, but for its inherent 
value? To see the trees through 
the forest, if you will.

Through all of these questions, 
we tried to better understand the 
ways we both harm and protect 
the ecosystems we care so deeply 
about and rely so heavily upon. 

We hope these questions 
encourage dialogue, engagement, 
and reflection. 

Adam McCurdy, 
Forest and Climate Director
Aspen Center 
for Environmental Studies

The forested watershed of Castle Creek 
provides drinking water for the 

City of Aspen.

Yellow aspen trees in the fall are a major driver 
of tourism in the valley.
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The year 2020 was one of Colorado’s most severe 
and damaging wildfire seasons. The three largest 
fires in Colorado’s recorded history occurred in 
2020. These fires, along with numerous smaller fires, 
set records by burning 1,061 structures and over 
660,000 acres.

The start of the 2021 fire season looked very similar to 
2020. Soils across the West were drier than any other 
spring in the past 127 years. Both 2020 and 2021 had 
below-average snowpacks and early melt-out dates. 
The major difference was in summer precipitation: 
2020 was one of the 20 driest summers on record, 
and 2021 had above-average precipitation. Summer 
precipitation can be the difference between a record-
setting fire season and below-average fire season.

While average in terms of acres burned, the timing 
and destruction of three blazes made 2021 an 
exceptional fire year. Kruger Rock Fire near Estes 
Park, Miners Candle Fire near Idaho Springs, and 
Marshall Fire outside of Boulder were all ignited after 
November 15. A firefighter died in the Kruger Rock Fire 
and two houses burned in the Miners Candle Fire. The 
Marshall Fire is Colorado’s most destructive fire to 
date. The fire destroyed or damaged 1,270 structures 
and killed two people. These three fires all started 
well outside Colorado’s traditional fire season. Human 
ignitions and climate change are resulting in a year-
round fire season in Colorado.

 Looking east on the Grizzly Creek fire, the column of smoke to the 
right was after the fire had jumped the highway and started burning up 

Devil’s Hole Canyon. Joe Bradshaw/NIFC BLM

< Grizzly Creek Fire actively burning on the night of August 13, 2020. 
Joe Bradshaw/NIFC BLM

Since 2000 Pitkin County 
has been in a state of 
drought 62% of the time.

In 2020 the record for 
largest wildfire in Colorado 
history was broken by        
3 different fires.

15 of Colorado’s 20 
largest wildfires have 
occurred in the last 10 
years.

FIRE STATS

fire

 

Grizzly Creek Fire burning on the south side of 
Glenwood Canyon. Chris Zoller/USFS
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Beetles kill trees. Ask any Coloradan – if they’ve 
been to the mountains in the past 20 years, they’ve 
seen the evidence with their own eyes. In many 
cases, entire hillsides are covered with dead and 
gray conifer trees. 

The ubiquity of beetle-killed trees belies the fact that 
tree-killing beetles are a rare thing. Though there 
are over 6,000 species of bark beetles, less than 
1% of these species regularly kill standing healthy 
trees. Most bark beetles are found in recently dead 
or severely weakened trees. Standing healthy trees 
are much harder prey. They produce insecticidal 
chemicals and resin as defense mechanisms. 

The vast majority of tree-killing bark beetles are in the 
Dendroctonus genus. “Dendroctonus” literally means 
tree-killer in Greek, “dendro” for tree, and “ctonus” for 
killer. Species in this genus have evolved the physical 
and behavioral traits necessary to attack and kill 
healthy standing trees. Despite this, trees are typically 
able to defend themselves and bark beetle outbreaks 
are rare. Historically, outbreaks have been limited to 
mature forests under drought stress, a condition that is 
made increasingly likely by climate change. But now, 
persistent drought in the western US over the past 20 
years has led to a number of large outbreaks.
 
 

Dendroctonus beetles currently of particular concern 
in the Roaring Fork Valley are the spruce beetle and 
the Douglas fir beetle. For the past five years, a spruce 
beetle outbreak has been occurring to our south 
and southeast with the potential to spread into our 
watershed. The Douglas fir beetle is well established 
in the valley, and its impacts are obvious in Snowmass 
Canyon, along the Frying Pan, and on the slopes of 
Aspen Mountain. Douglas fir beetles are slow moving, 
infecting pockets of trees. Over the course of several 
years—if conditions do not improve—the pockets can 
connect, creating large-scale impacts like those seen 
in the Frying Pan.

insects insect stats

It can take more than 
6,000 bark beetles 
to kill a single mature 
Douglas fir tree.

Less than 1% of the 
bark beetle species 
regularly kill their host.

Spruce beetles can carry 
up to 35 different 
microbes that help 
them attack and feed 
on trees.

Spruce beetle larva

Spruce beetle activity under freshly peeled bark. Karin Teague/IPF

Spruce forest in southern Colorado after a spruce beetle outbreak. 
Michael Remke Photography
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During the winter of 2019, ACES released a State of 
the Forest Report focused on drought. At the time, 
it seemed like inopportune timing. The Roaring Fork 
Valley was on track for the third largest snowpack in 
the past 40 years. Already, the drought of 2018 was a 
distant memory. Unfortunately, it didn’t last. 

The incredible snowpack gave way to another hot and 
dry summer. By September 2019, the Roaring Fork 
was once again in drought—a drought that, despite 
near-record snowfall in December, continues today.

The entire western United States is in drought. Lake 
Powell and Lake Mead, the largest reservoirs in the 
country, are at record low capacity. In August, for the 
first time, the federal government declared a Tier 1 

water shortage on the Colorado River. The declaration 
curtails the water available in 2022 to municipalities 
and farmers in Arizona, Nevada, and Mexico. Many 
projections suggest that a Tier 2 declaration with 
additional cuts is likely in 2023.

Drought is here to stay—climate change guarentees 
it. We will still get the occasional snowy winter, but 
higher temperatures mean any precipitation will only 
be a temporary relief. When the temperature rises, 
the atmosphere can hold more water. Evaporation 
increases, resulting in less water in the soil and rivers.

water

water stats
Streamflow in 2021 was 
24% lower than 
expected based on 
precipitation.

In 2021 Lake Powell 
Received 50% less 
water than normal.

1 degree of warming 
= 9.3% less water in 
the Colorado River.

The Colorado River 
Reservoir System is 
38% full.

The Roaring Fork River flowing through North Star nature preserve 
helps eventually flows into Lake Powell. Olive and West Photography

Snowmass Lake, and other high alpine water bodies are 
important natural reservoirs.
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Each year the State of the Forest Climate Update is 
increasingly more challenging to write. It’s called an 
update but the most important parts of the story are 
not changing. The climate is still warming, humans 
continue to emit greenhouse gases at a catastrophic 
rate, and the steps we’re taking to eliminate 
emissions are too little and too late.

climatE

climate stats
On average, peak 
snowpack in Colorado 
is occurring 11 days 
earlier than it was in 
1982.

2021 was the Western 
Slope’s 8th hottest 
year on record, 3 °F 
℉warmer than average.

In 2021, precipitation 
was 79% of average, 
but streamflow was 
only 60%. Dry soil and a 
hot atmosphere means 
less precipitation in 
our streams and rivers. 
Streamflow was 24% 
lower than expected 
based on precipitation.

Colorado has been in a 
state of drought 13 of the 
past 21 years.

In November of 2021, the United Nations (UN) held 
the 26th Conference of Parties on Climate Change 
(COP26). US delegate John Kerry described the 
negotiation as the Earth’s “last best hope.” Despite 
the strong rhetoric going into the negotiations, the 
US joined India and China in a successful effort to 
soften the language on eliminating coal use. If all the 
pledges made at COP26 are kept, scientists estimate 
the earth will warm 1.8 °C-3.3 °C ℃ (3.2 °F-5.9 °F℃) by 
the end of the century. This is a big “if”—five years 
after the 2015 Paris agreement was signed, none of 
the world’s major emitters is on track to meet their 
commitments. 

While some may view COP26 as the “last best hope,” 
it certainly was not the last hope. The commitments 
made by countries at COP26 are not enough to 
prevent significant impacts from climate change, but 
there is still time to change that trajectory. More than 
ever, pressure on elected officials and corporate actors 
is crucial to spur the necessary climate action.

Burned forests with 
minimal recovery 

are in increasingly 
common sight across 

the West.

High elevation snowpack is melting-off 
earlier as a consequence of climate change.
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Living in 
the Trees

For the past five years, ACES has published an annual State of the Forest 
Report for the Roaring Fork Watershed. If you were to read all the reports 
back to back, you might notice a common theme: There are lots of nice 
pictures of trees and very few pictures of people. This wasn’t by accident; 
it is, after all, a forest report. But if you visit a forest in the Roaring Fork 
Watershed, you’re likely to notice that there are, in fact, people among 
the trees. For better or worse, people are very much a part of our local 
forests. And for that reason, we decided to focus this year’s report on the 
intersection of communities and forests.

Lorem ipsum dolor sit amet, consectetuer  
adipiscing elit, sed diam nonummy.

the people 
living here 
have changed 
dramatically, 
but one thing  
remains 
constant: 
everyone has 
depended on the 
local forests

People have occupied the Roaring Fork Watershed for at least 8,000 years. 
Over time, the people living here have changed dramatically, but one thing 
has remains constant: everyone has depended on the local forests. Long 
before European colonizers occupied the Roaring Fork Valley, the Ute Tribe 
lived in the area. The Ute people depended on local forests in many ways: 
they hunted and gathered food; harvested wood for tools, shelter, and 
fire; and used the water from forested streams.

In the late 1800s, Utes were forced out of the valley by miners who came in 
search of silver. Many of the Ute people were forced to live on reservations 
in southwestern Colorado and north-central Utah.

In many ways, the miners couldn’t be more different than the people they 
were replacing. What they shared was a continued dependence on the 
local forests. Any photo of Aspen in the early 1900s will show how much 
miners depended on the forests. Much of the local forests were logged to 
provide timber for mining, building houses, and heating homes through 
the long, cold winter. As the local mining industry collapsed, those who 
remained in the valley looked to agriculture as a way to survive. Cattle and 
sheep were grazed in meadows and forests.

Shadow Mountain, looking up the river from near Hallam Lake, dated April 7, 1901. Credit: Aspen Historical Society

living in the trees

C2 Photography
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Trees continued to be logged for shelter and heat, 
but the dramatic reduction in population allowed for 
forests to recover and regrow.

Today, our dependence on local forests continues, 
albeit in less direct ways. Most of our heat comes from 
electricity and gas, and while many of our houses 
are still made of wood, most of that wood originates 
outside of our watershed. We still depend on water 
from forested streams and aquifers—a benefit that’s 
hard to overstate in the arid West—but today more 
than ever, our forests drive the local economy. The 
economies of our communities are largely dependent 
on tourism, which in turn depends on vibrant, healthy 
forests. In spring and summer, visitors come for 
beautiful views, cooler temperatures, wildflowers, and 
recreation. During the fall, people flock to the valley 

for vibrant aspen leaves, recreation, and hunting. In 
the winter, people arrive from across the globe for 
exceptional skiing and snowshoeing.
 
Imagine any of these things without forests: Hot, dusty 
trails are surrounded by invasive weeds. Elk and deer 
have either left or died off. In the winter, the snow still 
comes, but winds rip through the valleys scouring the 
slopes. Runoff in the spring is fast and high, flooding 
many areas before leaving the river dry through 
most of the summer. A picture of the Roaring Fork 
Watershed without forests is bleak. We have every 
reason to act as good stewards of our forests. 

If we compare pictures of Aspen Mountain 100 years 
ago to Aspen Mountain today, it would be easy 
to conclude that we’ve come a long way in forest 
stewardship. What was once a completely denuded 
hillside is now a green forest. 

Today, the ways we impact forests—much like the 
ways we benefit from them—are much less obvious. 
Rather than dramatically impacting one area of forest 
around a community, our impacts touch every square 
foot of forest on earth. Things like climate change, land 
use change, and human activity (recreation, logging, 
fire suppression, etc.) on the landscape are degrading 
and destroying forests every day. In Colorado, we 
can see this in the form of wildfires, bark beetle 
infestations, and development increasingly pushing 
into woodlands. And while recreation in our forests 
was once thought of as an unquestionable good, an 
increase in human presence can negatively impact 
wildlife. 

Not every impact from humans is negative. Currently, 
33% of our watershed is protected as federal 
Wilderness. This would not have happened without 
the support and advocacy of the local community 
in the 1960s. More recently, much of the Thompson 
Divide was protected from oil and gas development, 
something that wouldn’t have happened without the 
tireless work of our community. As you read this year’s 
State of the Forest Report, we encourage you to think 
about how you benefit from the local forest and how 
you impact it. What does it mean for our community 
to be stewards? What are we doing well and where 
can we improve? Think like a tree—an organism that 
can live for hundreds, even thousands of years. Think 
about what the forest looked like before you were here 
and what it will look like after you’re gone.

Rather than 
dramatically 
impacting one area 
of forests around 
a community our 
impacts touch every 
square foot of forest 
on earth.

Aspen forests are one of our most diverse forest ecosystems.
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ho ow
ns the forest?

Who owns forests? Is it the federal government? 
Private landowners? The everyday American? The 
tribes who originally inhabited most of the forested 
lands on the North American continent? What 
does it even mean to own a forest? And is it really 
possible? 

For almost as long as humans have existed in forests, 
we’ve managed them with fire. For thousands of 
years, indigenous people have used fire for hunting, 
improving foraging habitat, protecting homes and 
camps, waging war, and maintaining travel corridors, 
among many other uses. Management, including 
through the use of fire, has continued well into a 
post-settlement United States—but the incentives 
for management have changed significantly over 
time, and new constructs of ownership often dictate 
management strategies. 

What we think of today as the US Forest Service 
has humble beginnings. An amendment to the 
Appropriations Act of 1876 allocated $2,000 for 
someone “who is practically well acquainted with 
methods of statistical inquiry and who has evinced 

an intimate acquaintance with [forestry matters]” to 
survey national forests. Two years later, Dr. Franklin 
B. Hough produced a 650-page report that detailed 
everything from a national demand for forest products, 
consumption and exportation patterns, and future 

supply predictions to the influence of forests on 
climates, highlighting lessons learned from forestry 
methods used abroad.
 
The corresponding impacts to historic fire regimes 
were significant. A series of forest fires in the early 
1900s brought the impacts of wildfire on the 
commercial timber industry and water resources into 
sharp focus. The Forest Service responded with a 
“total suppression” policy, and in 1935, the infamous 
“10 a.m.” policy, which stated that all wildfires were 
to be extinguished by 10 a.m. on the day after they 
were detected. The policy paired prevention and 
suppression, and was inordinately effective at 
accomplishing both goals. 

When service men and women returned home after 
World War II, a boom in housing development and the 
need for timber drove management strategies that 
protected but also harvested these resources. While 
the public celebrated the Forest Service for its role in 
suppressing fires, the “10 a.m.” policy meant that by 
1960, there was a 90% decline in acres burned since 
1930. In 1930, nearly 52 million acres burned annually. 

Who owns
the forest? 
CAN ANYONE?

For as long as the 
US Government has 
“owned” forests, they 
have managed them in 
line with a constantly 
evolving and 
inordinately complex 
matrix of politics, 
industry, and culture. 

By 2000, less than 10 million acres burned annually. 
The impacts of this suppression are what we today 
call a significant fire deficit on the landscape. Our 
forests need fire, and through an attempt to own and 
preserve resources, we deprived forests of this critical 
ecological function—much to our own detriment in the 
end. 

This desire for suppression and recognition of value 
increased the area of forest managed, or otherwise 
“owned” by the federal government. Today 58% of 
America’s nearly 823 million acres of forests are still 
privately owned.

In the West, this story morphs in favor of public lands. 
It is not the case that the majority of forested lands 
are privately owned. In fact, nearly 70% of forests 
in the West are public, compared to just 19% in the 
East. And here in Colorado, USFS manages 68% of 
forests, or nearly 11.3 million acres. The Bureau of Land 
Management (BLM) manages an additional 17%, or 
nearly 4.2 million acres, and the National Park Service 
manages 380,925 acres, mostly in Rocky Mountain 
National Park. Private landowners hold approximately 

Cattle grazing and ecosystem restoration are 
common activities on federal land.
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Community 
Management

30%, or 7.1 million acres. Ute Mountain and Southern 
Ute tribes manage approximately 402,3030 acres. 

Forested lands managed for and by the public, 
whether or not ownership is truly possible, are a 
unique treasure. These shared resources provide 
wildlife habitat, store CO2, and filter and store water. 
We build trails through these ecosystems so we can 
ride bikes or horses, ski, run, hike, or wander. We also 
rely on forests to supplement sheep and cattle grazing 
and production. And it is not at all surprising that these 
interests are not always aligned. 

Tribes, states, BLM, USFS, National Parks Service, and 
private landowners all have different objectives and 
mandates for how they manage forest lands. But this 
is where the whole concept of ownership becomes 
particularly problematic; we know that even though 
we call some forests national, some state, some 
private and some tribal, a beetle, elk, or fire moving 
through the forest will not adhere to these arbitrary 
boundaries. 

When we think about our collective management 
of the forest, as more than a right or entitlement, our 
relationship integrates us into an ecosystem with 
lots of other forces at work. Forests got their start on 
the planet nearly 380 million years ago. The plants 
and animals that we associate with modern forests 

in Colorado have evolved alongside them. Now, we 
count ourselves as part of that equation. 

Recognizing our role as both managers and residents 
of forest ecosystems, how do we determine the best 
management decisions? What tools do we have? How 
do we place the interests of these diverse forests and 
all their inhabitants at the forefront of management 
decisions?

FOREST 
MANAGEMENT: 
SCIENCE, 
KNOWLEDGE & 
COLLABORATION

Forest ecosystems are complex. Decision makers who manage these 
diverse resources are tasked with blancing many different goals. 
Managers need to determine how to respond to beetle epidemics, 
decide where trails can or should be built and who should be allowed to 
use them, and understand wildlife use and the way animals interact with 
other uses. All of this must be done while simultaneously supporting 
industry and long-term forest health in the face of increased drought as 
a result of climate change. 

PUBLIC LANDS

Logging on public lands accounts for 12% of US 
timber harvest. Michael Remke Photography
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Specifically, in the case of public 
lands, these questions are posed 
to us. As the public, we are the 
managers. So how do we know 
what is best for the forest? 

While science has played a 
role in forest management, 
so too have politics, industry, 
and special interests. When we 
think of management today, 
there are a number of tools 
we might consider: thinning, 
trail development, protections, 
prescribed burns, forest industry, 
restoration, or a more hands-off 
approach. 

So how do we know what’s best 
and where? 

This is where management of our 
forests becomes a collaborative 
exercise. We lean on science, 
expertise, traditional knowledge, 
and the values of local 
communities to best determine 
appropriate management 
strategies. 

And it’s not always easy. 
Collaboration requires the 
willingness to place other 
interests, likely the interests of 
the forest itself, above our own 
and to think well into the future. 
Our relationship with forests 
requires a long-term commitment 
and a willingness to evolve our 
strategies as we learn through 
science and experience. 

While researchers are still trying 
to understand the role of things 
like fire, which has been affecting 
landscape for as long as forests 
have existed, new patterns are 
emerging and demanding their 
own research. Climate change, 
for example, has dramatically 
impacted the ability of forests 
to recover and regenerate after 
wildfire. There is increasing and 
relevant research about the 
positive impacts of prescribed 
fire, but there are places where 
prescribed fire doesn’t make 
sense. Fire is one part of a 
diverse tool set. In a shifting 
landscape where some forests 
may not come back once they’ve 
burned, managing fire for severity 
becomes increasingly important.
 

Olivia Emmer

In many ways, the science of forest management is 
still incredibly young. And, the factors that influence 
management decisions are ever-evolving. In Colorado, 
recreation has increased nearly 81% since 2014. The 
economic benefit of recreation to Colorado is now 
approximately $62.5 billion, but that growth isn’t 
without impact. Our understanding of how recreation 
affects forests and wildlife is evolving, but the vast 
majority of studies to date indicate the potential for 
significant negative impacts. From trampling sensitive 
vegetation to the presence of people scaring wildlife, 
recreation is impacting forest ecosystems. 

In considering management for an unknown future 
that integrates multiple values, we might take 
inspiration from a 2017 study by Aplet and McKinley 

proposing a “portfolio style approach” that “spreads 
the ecological risks from global change and the 
unintended consequences of management among 
a portfolio of conservation strategies.” This approach 
requires identifying climate refuges for key species, 
promoting and identifying biodiversity, and managing 
forests with adaptive capacity, both for the forests and 
the species that rely on them. 

Given the complexity of the relationship at hand, 
collaboration, engagement, education, and flexibility 
will all be critical to the long-term success and 
resilience of forests and our relationship with them. 

Collaboration 
requires the 
willingness to 
place other 
interests, 
likely the 
interests of 
the forest 
itself, above 
our own and to 
think well into 
the future.

After a wildfire forests are surveyed to determine if natural 
recovery is progressing. Michael Remke Photography

North Star Nature Preserve just east of Aspen is habitat for a wide diversity of birds and other wildlife. 
Olive and West Photography
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Faces of  
the forests

A forest isn't just a collection of trees. Forests include other plants, 
insects, microbes, wildlife, soil, water, topography—the list is virtually 
endless. They are a collection of biotic and abiotic features that 
together form a functioning and complex ecosystem. One glaring 
omission in the list above is humans. For better or worse, we are 
increasingly part of every ecosystem on Earth. 

As a part of this year’s focus on community, we wanted to talk to some 
of our community members about what makes our local forest special, 
what we’re doing well as members of the forest ecosystem, and how we 
can improve. While this is only a small sample of the community we tried 
to talk to people who interact with the forest in different ways and have 
diverse thoughts and opinions about our community’s role. While these 
opinions aren’t always shared by ACES, we are all united by the strong 
belief that our forest is an essential part of our community and deserves 
our protection.

Elizabeth 
Velasco
Liz grew up in Mexico and the 
Eagle Valley. Her relationship 
with our local forest is both 
personal and professional: She’s 
a wildland firefighter, a public 
information officer, a Wilderness 
Workshop board member, and 
an outdoor recreationalist. She’s 
currently running to represent the 
Roaring Fork Valley and Garfield 
County in the Colorado House of 
Representatives.

Can you describe your 
relationship and experience with 
our local forest?
My first experience with the 
outdoors was learning how to 
snowboard. Snowboarding really 
helped me, as a new immigrant, 
feel that I fit in, that I was part of 
the community. Today I see that 
the forest gives us a lot. It gives 
us clean air, it gives us water, 
it gives us outdoor recreation, 
and it’s part of our economy. But 
there are also barriers of entry for 
people of color and low-income 
communities. 

What are some barriers to 
accessing our forest?
A lot of times it feels like you need 
a certain amount of status or 
money to access it. When you’re 
worried about paying rent and 
feeding your family, you don’t 
have time and you don’t have the 
resources to access public lands. 
So I see that there are inequalities 
when it comes to accessing the 
forest. 

What can be done to improve 
access?
The number one thing is building 
a strong relationship with the 
community, and that takes first-
language access. Also, outreach: 
making sure that latinos are part 
of the forest, that we know we 
are welcome, and that there are 
events we can go to. Having group 
representation is important—
people that look like you and 
speak like you, that you recognize 
as one of your community 
members. We need more diversity 
when it comes to our rangers and 
in the National Forest Service as 
an organization.

What do you think are the 
biggest challenges facing our 
forest in the next 50 years?

The biggest threat that I see is 
fire. Fire is part of the ecosystem, 
but because of fire suppression, 
we have a forest that needs 
management. Fire is a really 
big challenge. Not only with fire 
mitigation, but with smoke risk 
communication and evacuation 
planning. We need to protect 
our outdoor workers, we need to 
make sure that we’re updating 
everyone and sending alerts in 
people’s languages. We need to 
invest in our firefighters so they’re 
getting paid a fair wage. There are 
so many challenges with fire.

Shelly Grail 
Shelly has been the recreation 
manager on the Aspen Sopris 
Ranger District for the past three 
years, but it’s not her first stint on 
the White River National Forests 
(WRNF). Shelly started her 
USFS career in 2001 as a visitor 
information specialist at the Aspen 
Ranger Station. In her current 
position, Shelly helps to manage 

the campgrounds, the Maroon 
Bells, trails, wilderness areas, and 
in her words “the fun everyone 
has when they come to visit the 
WRNF.”

What’s unique about the forest 
in the Roaring Fork Valley?
The forest here is so diverse, 
it’s something I continue to be 
amazed by. Going from the Four-
Mile area above Glenwood to 
the top of Independence Pass 
and everything in between, we 
encounter everything on this 
district. The diversity is a big part 
of why people travel from all over 
the world come to visit.

What does the local community 
do well as stewards, and how can 
we improve?
The local community really 
appreciates what we all have 
here in the Roaring Fork Valley 
and what we’re all able to enjoy. 
I felt very supported by the 
community this entire year after 
all the avalanche activity. I felt like 
the community really understood 
what happened and supported 
the need to delay openings so we 
could get the work done.

Elizabeth Velasco enjoying a hike with her dogs.

Bill Fales and Marj Perry looking out over land where they run cattle.
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faces of the forests
It’s hard for people who have 
lived here for a long time because 
things have changed so much. We 
want to work with the community 
to address the changes we’re 
seeing with recreation. It has just 
increased tenfold since I was on 
the district in the early 2000s.

We manage these lands for the 
greater good, not just Aspen 
locals. That means the person 
who has never been here and 
has come with their family from 
Kansas. We want them to have the 
same experience that a long time 
local can have at the Maroon Bells 
and across the district.

Bill Fales
Bill Fales and Marj Perry run Cold 
Mountain Ranch, a small calf-
cow operation just up the Crystal 
Creek from Carbondale. The ranch 
has been in Marj’s family since 
1924.

How do you interact with local 
forests, both professionally and 
personally?
We like to recreate on the forest, 
but most of our time is working 
with our cattle. We’re really 
dependent on National Forests for 
grazing cattle in the summer so 
we can get them off our fields on 
the valley floor and raise hay for 
the winter. There’s no other place 
for the cattle from all the ranches 
on the valley floor to go to have 
pasture for the summer. Without 
grazing on National Forest we 
would lose all of the habitat that 
private ranch land provides.

Your family has lived in the valley 
for a long time, what are some of 
the changes you’ve seen?

A lot of ranchers have gone 
out of business or quit and 
those ranches are now housing 
developments and golf courses 
as well as the town of Carbondale. 
On the forest there’s just a whole 
lot more recreation than there 
ever was, especially in the last 10 
years. It’s really been a dramatic 
increase.

Looking forward, what do you 
see as some of the challenges 
facing our local forests?
It’s our personal bias, but I see 
the biggest challenge as wolves. 
I know that’s a controversial 
subject, but our ecosystem is 
different from Montana and the 
ranches in our valley are so critical 
for providing the connectivity 
and year-round habitat for the 
wildlife. I think that’s the biggest 
challenge.

How do you think our community 
could improve as stewards?
We all are doing some good 
things. I think the ecological 
health of our USFS permit areas 
are improving. But we can not 
simply congratulate ourselves 
and stop trying to do even better. 
I think we all need to be more 
cognizant of our impacts, whether 
it’s climate change or whether it’s 
our impact on wildlife.

Patti Clapper
Patti grew up in the forests of 
California, but after living in 
Roaring Fork Valley for 39 years, 
the forests here are home. She is 
currently serving her fifth term on 
the Pitkin County Board of County 
Commissioners (BOCC). 

As a Pitkin County Commissioner 
how have you been involved in 
local forests? 
My first three terms on the 
BOCC started in 1999 during the 
mountain pine beetle epidemic. 
I became really involved with 
healthy forest initiatives working 
to address the impacts of bark 
beetles. I spent a lot of time at the 
state and federal level lobbying 
for funds to support forest health. 
At the federal level they didn’t 
have any understanding of 
western forests. It took bringing 
people out here and letting them 
fly over our forests to really open 
their eyes. They were so taken 
aback by the devastation of the 
bark beetle, they had no idea. 
Pictures tell a story but being here 
tells the truth.

What do you see as the greatest 
threats to our forest, and what 
can we do to mitigate them?
One of the big threats is 
development in wildland urban 

interface (WUI) places where the 
community is encroaching into 
natural areas. As elected officials, 
we’re working on how we can 
develop more responsibly in the 
WUI. Because of private property 
rights, we can’t say no to a lot of 
development, but we can say “this 
is how you can do it if you want to 
develop, these are your options.”

What do you think our 
community can do to be good 
stewards of our local forests?
We’ve learned a lot about 
mistakes we made as the human 
race in trying to be protective 
of our forests and actually not 
helping them at all. I’m a firm 
believer that mother nature knows 
a lot more about this stuff than 
we do and sometimes we should 
just turn it over to those hands 
and be protective bystanders. 
We’ve learned a lot about forest 
management and what we can do. 
We can do prescribed burns like 
we did in Hunter Creek, which was 
incredibly successful. Education is 
key, education to the community, 
to the people who live here, the 
people who visit here, and the 
people who love it here. Keeping 
everyone educated so we can all 
become stewards of the land.

Bob Shettel
Over his 36 years in the Roaring 
Fork valley, Bob Shettel has 
become intimately connected to 
our forests and wilderness areas 
through hiking, backpacking, 
hunting and fishing. A retired 
vocational teacher, Bob 
now serves on the board of 
Backcountry Hunters and Anglers 
and on the Colorado Wildlife 
Council.

What’s unique about the forest 
in the Roaring Fork Valley?
We’re so lucky with the sheer 
number of incredible wilderness 
experiences. We have a plethora 
of really incredible 14ers, we have 
gold medal rivers, the game that 
we have had over the years, the 
trails. It seems like we’ve had the 
best of pretty much everything 
related to the outdoor world just in 
the Roaring Fork Valley. That’s why 
a million people are coming here. 
It’s stunning the amount of things 
you can do, and it’s year-round.

What are some of the threats 
faced by our local forests?
We’re loving the damn forest 
to death; we’re recreating it to 
death. What we’ve seen here, and 
this isn’t an uncommon situation 

statewide, is a push for more and 
more trails. We’re fragmenting the 
landscape. Wildlife requires large 
swaths of unfragmented habitat, 
and as soon as you start putting 
a road or trail around something, 
they won’t go in that section. In 
the Roaring Fork, we’ve seen 
the calf-cow ratio in elk herds 
plummeting. Generally, herds 
require a calf ratio of .5 to maintain 
a herd. That’s a cow having one 
calf every other year. We’ve seen 
local calf ratios drop to .25. What’s 
referred to as the Frying Pan herd 
has gone from 10,000 to 4,000 elk. 
Not to point the finger at any one 
thing, but I think the incredible 
increase in mountain bikes and 
the use of fat tire bikes in the 
winter has been an issue.

What can we as a community 
do to be better stewards and 
address some of your concerns?
Educating recreationalists on their 
impact on the land, and this isn’t 
just the animal issue, it’s a variety 
of things. The impact on the 
land itself, and the land includes 
the animals, the plants, the soil, 
etc. Education for all forms of 
recreation, how to be a truly leave 
no trace recreationalist. Education, 
education, education, that’s my 
current emphasis.Bill Fales with a calf and cow pair at Cold Mountain Ranch.

Bob Shettel
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resultsHallam Lake Restoration

Miners created Hallam Lake in the late 1890s by 
building a large berm to dam the natural springs in the 
area. Prior to becoming a nature preserve in 1968, the 
site was used for recreation, ice harvesting, livestock 
grazing, and as a fish hatchery. After over 100 years, 
the berm that maintains Hallam Lake has degraded 
in several areas. While there have been several repair 
efforts, we set out to fully overhaul the structure as 
part of ACES’ 50th anniversary capital campaign. 
Our goal was to ensure its continued function for 
the foreseeable future. Additionally, we worked with 
a team of ecologists and restoration engineers to 
increase the diversity of terrestrial and aquatic habitat 
on the preserve.

In March, after five months of work, the heavy 
equipment left and we began refilling Hallam Lake. 
The berm has been repaired and hardened, ensuring 
Hallam Lake will continue to exist for the foreseeable 
future. As a result of this project, the area of emergent 
wetlands around the lake is significantly larger. Hallam 
Lake has more depth diversity. Prior to the work, the 
lake was shallow and relatively uniform. Now there are 

RESULTS

wildlife, have proliferated throughout the burn area.
ACES, City of Aspen, Pitkin County, US Forest Service, 
and Aspen Fire are currently working together to plan 
for an additional burn in the same area this spring. 
By burning again in a similar area, we’re hoping to 
accomplish three main goals. First, during the 2016 fire, 
we burned 900 of 1,500 acres in our burn plan—most 
of the unburned 600 acres was still snow-covered 
after a wet and cold spring. This year, we’ll time the fire 
so we can burn these additional acres. Second, some 
of the areas burned very lightly, and these areas didn’t 
get many of the positive impacts from the fire. We’ll 
specifically target these areas this year. Finally, some 
of the vegetation in the area—specifically the open 
meadows and Gambel oak—have evolved to frequent 
fires. Burning these areas again will help to maintain 
the ecological benefits of the 2016 fire.

We’re planning the fire for the first half of May, but 
prescribed fires are at the whims of Mother Nature. If 
we have an unusually wet spring, or wind conditions 
aren’t favorable we may delay the burn until 2023.

Aspen Mountain  
Douglas Fir Beetle
Anyone who’s spent time traveling through the 
Roaring Fork Watershed has likely noticed an 
increasing number of dead conifer trees. Specifically, 
in the Frying Pan Watershed, Snowmass Canyon, 
the Crystal Watershed, and more recently Aspen 
Mountain. Many of these trees are Douglas firs killed 
by Douglas fir beetles. A cousin of the better known 
spruce beetle and pine beetle, Douglas fir beetles are 
slower-moving but given enough time, can be just as 
destructive.

ACES, City of Aspen, Pitkin County, Aspen Fire, Aspen 
Skiing Company, Colorado State Forest Service (CSFS), 
and US Forest Service have partnered to take steps 
to protect areas of Douglas fir on Aspen Mountain. 
Douglas fir beetles are native to Colorado and an 
important source of disturbance. Recent drought and 
above-average temperatures—as a consequence of 
anthropogenic climate change—have allowed bark 
beetles to spread faster and infest more of trees. As a 
natural process, we don’t want to completely stop bark 
beetles—but protecting select areas has a number of 
benefits.

deep pockets where fish can find shelter. The length of 
channels between ponds where trout spawn is twice 
as long as it was before the project.

While the heavy equipment phase of the project is 
complete, the hard work is just beginning. The new 
wetlands and the area disturbed during the berm 
repair require a significant planting effort. ACES is 
working with native plant nurseries and seed providers 
to ensure the vegetation that returns continues to 
support the incredible biodiversity at Hallam Lake.

Hunter Creek Rx Fire
In 2016, ACES, City of Aspen, Pitkin County, Wilderness 
Workshop, and US Forest Service partnered on a 
900-acre prescribed fire in the Hunter Creek Valley. 
Since then, we’ve seen many of the amazing ways fire 
can benefit Colorado’s forest ecosystems. In areas 
where aspen trees were killed by the fire, sprouting 
of new aspen has increased over 1000%. Areas that 
were previously characterized by dense Gambel 
oak are now more open, providing better access for 
wildlife and reducing wildfire risk. Serviceberry and 
chokecherry, both important sources of food for 

By protecting trees on Aspen Mountain from continued 
bark beetle infestations, we’ll see environmental, 
recreational, economic, and community benefits. 
Douglas fir are one of the most drought-tolerant 
conifers in the upper valley. Maintaining a healthy seed 
source will help ensure the forested areas remain 
so even under different climate regimes. From an 
economic and recreation perspective, many visitors 
come to Aspen for the beautiful views and excellent 
skiing, which would both be degraded by increased 
forest die-off on Aspen Mountain. Finally, the forests 
on Aspen Mountain are directly adjacent to the 
community; increases in standing dead trees will make 
it challenging for firefighters to protect the community 
in the event of a wildfire.

To mitigate the impact of bark beetles, we’ll use 
the synthetic pheromone methylcyclohexenone 
(MCH). MCH mimics anti-aggregation pheromones 
naturally produced by bark beetles. Beetles use 
anti-aggregation pheromones to signal a tree is full. 
They’re essentially a “no vacancy” sign on the tree. 
MCH comes in small packets that CSFS will hang on 

Restoration work at Hallam Lake improved aquatic habitat by increasing depth diversity.

A CSU student hangs a temperature sensor to measure 
changes in microclimate.
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Aspen Mountain to repel beetles from the area.
As stewards of Hallam Lake, ACES works to ensure 
that the preserve is a welcoming home or a valued 
stopping point for a rich tapestry of life. For decades, 
this has been one of the core parts of our jobs. 

But increasingly, we worry about this.

Across the planet, species are going extinct faster than 
at any other time in human existence. No place on 
Earth can escape the processes driving the global loss 
of biodiversity, including Hallam Lake. As stewards 
of Hallam Lake, it is our responsibility to know what 
species live here to better protect them—and to also 
understand how human actions are impacting those 
species. In June 2019, we set out to do the first ever 
comprehensive inventory of species at Hallam Lake.

How does one determine which species exist in a 
particular place? At ACES, we took multiple factors into 
consideration. One teaspoon of soil has more microbes 
than there are people on Earth. To make the problem 
tractable, we decided to count only macroscopic 
organisms. Next was the question of time. While some 
organisms, such as trees, are a constant presence, 
others, like migratory birds, may spend less than a 

Wildfire Hikes
Over the past four years, our community experienced 
two significant wildfires. In 2018, the Lake Christine Fire 
outside of Basalt burned over 12,000 acres, destroyed 
three homes, and forced the evacuation of thousands. 
In 2020, the Grizzly Creek fire burned over 30,000 
acres, forced many evacuations, and closed I-70 for 
two weeks. Both fires were human-ignited and had 
devastating impacts to the community. To educate the 
community on the positive and negative impacts of 
wildfire, ACES leads hikes in both these burn areas.
 
From afar, it is easy to see burn zones as scars or 
blights on the landscape, but stepping inside them 
reveals a different, more complex story. In certain 
areas, hike participants were amazed to observe 
new life flourishing among the towering burned 
trees. Whether it was thousands of aspen saplings 
emerging, fields of fuchsia fireweed, or the sound of 
woodpeckers feasting on insects within the burned 
trees, it was apparent that life was thriving in the forest. 

In other areas the story was clearly different. Where 
the fire burned hot, the soil remains ash-covered, and 
very little new growth is emerging. We are not able 
to see it yet, but recovery is happening in these areas 
too. Bacteria and fungi are active in the soil, replacing 

nutrients made inaccessible by the fire. The recovery 
process is slower, but severe fires are natural as well. 
ACES will continue leading hikes into the burn area 
to help the community learn more about how fire 
impacts our forest.

Monitoring Forests
In a world of air travel and instant communication, 
forests can seem like the most stable things in our 
lives. In reality, they are constantly changing. Often, 
this change happens so slowly that it’s hard to notice. 
An area once covered by aspen is slowly taken over 
by spruce and fir trees, or a hillside once covered by 
pinyon pine and juniper comes back as Gambel oak 
and sagebrush after a fire.

Historically, forest change has happened primarily 
as a consequence of natural processes. Increasingly, 
human actions are driving forest change. Things like 
wildfire, climate change, and increased use are all 
impacting the forest ecosystem. ACES has several 
programs to monitor changes in our forests, including 
our time-lapse photography project, Forest Health 
Index, and smaller individual studies such as the 
spruce beetle work described on the following page.

single day at Hallam Lake. Eventually, we decided 
to do a “bioblitz”, which meant that we would spend 
three days finding and identifying as many species as 
possible. While three days seems like a short period of 
time (and it is), substantial work was conducted before 
and after. There were many days preparing for the 
event and then identifying specimens in the lab after 
the bioblitz was completed. 

ACES partnered with the Colorado Natural Heritage 
Program (CNHP) to conduct the bioblitz of Hallam 
Lake. Over the course of three days in June 2019, 
CNHP scientists and interns along with ACES staff 
members combed over the preserve. Starting at 
sunrise and staying out well into the night, the team 
worked tirelessly to find and identify as many species 
as possible. Combined with ACES’ other observations 
of migrant birds and wildlife that did not make 
themselves seen during the bioblitz, we identified 427 
species that call Hallam Lake home.

During those three days, did we find and identify every 
species at Hallam Lake? Of course not. One thing 
we can say with complete confidence is that there 
are more species out there. We view this effort as a 
starting point. Over the coming years, we will continue 
adding to our list of species, and ten years from now, 
we will repeat the full bioblitz to see what may have 
changed.

Bioblitz

A CNHP intern examines a specimen collected during the Hallam Lake bioblitz. William A. Cotton/Colorado State University

A CNHP student collects information on a mouse 
caught in a live trap during the Hallam Lake bioblitz. 

William A. Cotton/Colorado State University

An ACES hike visits the Lake Christine burn area. 
Scott Condon/Aspen Times
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a livable planet
Spruce Beetle
Over the past three years, ACES partnered with 
Colorado State University and the Independence Pass 
Foundation (IPF) to investigate the history of spruce 
beetle activity in the upper Roaring Fork Valley. The 
initial work was done along Independence Pass and 
in the Castle Creek Valley. Results indicate that the 
region has a history of more frequent, lower-severity 
outbreaks with an outbreak every 20-30 years in 
the 1800s. The pattern appears to stall in the 1900s, 
during which we weren’t able to find any evidence of 
outbreaks.

What does this tell us going forward? The fact 
that we cannot find evidence of an outbreak in the 
1900s is concerning. This indicates that there are 
plenty of mature trees on the landscape to fuel a 
potential high-severity spruce beetle outbreak. The 
continuing spruce beetle activity to our south and east 
exacerbates this risk. ACES will continue to monitor 
local forests and help provide the community with 
the options and information it needs to appropriately 
respond in the case of a high severity outbreak.

Colorado’s Forest Health Index
For the past six years, ACES has produced a Forest 
Health Index (FHI) for the Roaring Fork Valley 
(foresthealthindex.org). In 2019, we expanded the 
Forest Health Index to cover every forested watershed 
in Colorado. For the sake of the FHI, a “forested 

We Depend on Forests for
Fuchsia fireweed blooming in the Lake Christine burn scar. Scott Condon/Aspen Times

Avalanche paths can be breeding areas for spruce beetles. 
Karin Teague/IPF

watershed” is defined as any watershed with more 
than 30% forest cover. The FHI shows users how the 
drivers of forest health have changed over time. The 
new index focuses on temperature, precipitation, 
streamflow, snowpack, fire risk, ozone, soil moisture, 
extreme temperatures, frost-free days, resource use, 
and insect and disease activity.

While year-to-year variability is normal, consistent 
changes in any of these areas can contribute to a 
decline in forest health. For example over the past 50 
years temperatures have consistently increased as a 
consequence of human-caused climate change. The 
impact on our forest is clear in the form of tree decline, 
wildfires, and bark beetles.
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