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Abstract
Do you enjoy exploring the great outdoors? Hiking and
camping are great ways to connect with nature. Lately,
another outdoor activity, rock climbing, has become very
popular. As a result, the number of people using cliffs
has increased rapidly. Cliff ecosystems are home to many
living things, including birds. Since climbing is a fairly new
activity, we don’t know its impact on cliff ecosystems. Here,
we studied how climbers affect birds that nest on cliffs in
The Flatirons area in Colorado. We selected cliffs that face

different directions (north, east, west, and south). Half of the
cliffs are visited by lots of climbers and half by very few or
no climbers. We compared the number and species of birds
on these different cliffs. We found that east-facing cliffs have
the greatest number and diversity of birds. Our results show
that north-facing cliffs are the best option for new climbing
routes when it comes to protecting wildlife. Our solution may
help the area to handle the growing number of climbers
while protecting cliff ecosystems.

Introduction
Figure 1:
Part of
The Flatirons in
Boulder, Colorado

Are you afraid of heights? Rock climbing is a recreational
activity in which athletes climb up, down, and across natural
rock formations. Despite the heights, climbers enjoy this
peaceful experience in nature. Lately, more and more people
are visiting climbing destinations around the world.
In North America, The Front Range in Colorado is a
rock climbing hotspot. Part of this range, known as ‘The
Flatirons’ is popular with climbers thanks to its unusual rock
formations (Fig. 1). To accommodate climbers’ desires, the
City of Boulder Open Space and Mountain Parks (OSMP)
department is looking for ways to open new climbing routes
while still protecting the environment.

A)

But how does climbing impact the cliff environment? You
might think that climbing cannot harm a rock. However,
cliffs provide habitat and protection for lots of different living
things. Some living things found in cliff habitats are special.
They have unique features that help them to survive there,
and they are difficult to find in other places. Certain types of
birds are special in this way. They make nests and forage for
food on the cliffs in The Flatirons area (Fig. 2).

Figure 2:
Rock climbing has many physical
and mental benefits: it builds
muscle, improves endurance,
boosts brain function, reduces
stress, and helps us build a
relationship with nature. But
wildlife, such as these whitethroated swifts, are the real
owners of the cliffs. The Flatirons
are nesting and foraging areas for
many perching bird species.
Sourse:
A) Freepik
B) Richard Crossley on
Wikimedia Commons

B)

Мore free environmental science resources аt: www.ScienceJournalForKids.org
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Previous studies have shown that climbers disturb nesting
birds of prey such as raptors. However, we don’t yet know
how climbing impacts all the different birds living together
on a cliff (known as a community). This is because climbing

is a newly popular activity and because cliff environments
are difficult for scientists to reach. We wanted to close this
knowledge gap. We wanted to look at how climbing affects
whole bird communities on cliffs, not just raptor species.

Methods
Using data collected by the City of Boulder, we selected 16
areas in the Flatirons with lots of climbing and 16 areas with
not much climbing (Fig. 3). We considered that "not much
climbing" = less than 100 climbers per year; and "lots of
climbing" = more than 500 climbers per year.
We looked at climbing sites facing different directions north, south, east, and west (called ‘cliff aspect’).
Bird Observations: Sitting 20 meters (or about the length
of two school buses) away from the cliff’s base, we quietly
watched and listened for birds on a 30-meter wide section
of the cliff, plus the air space above the cliff. We wrote down
how many birds we saw, what species and where the birds
were. We also recorded whether there were climbers at the
site (and how many). Each observation was 1-hour long
and we conducted 5-6 observations at each of our 32 study
sites. This took a lot of patience!
Mathematical Analyses: Using a mathematical model we
calculated which things had the biggest influence on avian
diversity (the number of different bird species on a cliff).
We also calculated which things affected avian abundance
(the number of birds on a cliff). We considered things like
whether climbers were present, cliff height, cliff aspect, and
how close the cliff is to parking lots.

Figure 3:
A map of The Flatiron’s area
where we studied cliff-dwelling
birds. We chose 16 sites where
there was not much climbing
(black circles) and 16 sites
where there was lots of climbing
(white circles).

Results
How does cliff aspect affect bird communities?

Do climbers affect bird communities?

Avian diversity was highest on east-facing cliffs, and lowest
on west-facing cliffs (Fig. 4). This means that there were
more different kinds of birds on east-facing cliffs.

Avian diversity was higher when there were no climbers
on a cliff. This might mean that climbers scare away some
species of birds.

Avian abundance was also highest on east-facing cliffs.
So not only were there more types of birds on these cliffs,
there were more birds of each type.

Avian diversity
highest on the
(although, not
suggests birds
facing cliffs!

Please see
Figure 4 Page 3

and abundance on east-facing cliffs were
cliffs that were used for a lot of climbing
while the climbers were present). This
and climbers like the same kind of east-
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Not much climbing

Bird diversity

Lots of climbing

Question:
On which type of cliff can you find
the most diverse group of birds?

North

South
East
Cliff Aspect

West

Figure 4:
We calculated the level of bird diversity on different cliffs:
those often used for climbing and those not often
climbed on. We considered this comparison for
cliffs facing in each direction (cliff aspect).

Discussion
Our results show that rock climbing doesn't impact the
number of birds on a cliff, but it does reduce the diversity
of birds on each cliff. However, which way the cliff is facing
also has a major influence on diversity and how many birds
use the cliff. East-facing cliffs had the highest avian species
diversity while west-facing cliffs had the lowest. On some
cliffs that were used a lot for climbing bird abundance was
very high. This shows that some bird species put up with
human activity quite well.
Based on our results, we suggest opening new routes on
north-facing cliffs for climbers. This is because there are

fewer bird species on north-facing cliffs and so human
activity will not disturb as many of them.
Our study helps us understand cliff communities and how
living things respond to rock climbing in the Flatirons. But
we need to keep in mind that each climbing area has its own
unique conditions. We need to study the combined impacts
of natural and human factors for every location.
Those tasked with managing and looking after our cliffs need
to protect nature while accommodating visitors. Sciencebased information can help them make the best decisions
to do this.

Conclusion
Exploring the great outdoors is a wonderful way to connect
with nature. However, as visitor numbers increase, they
can harm the environment. To minimize your own impact,
you can follow these simple rules:
Climbing
Climb in designated areas
Stay off the cliffs when there is a ‘raptor closure’ - closing
the cliffs allows raptor species to raise their chicks without
being disturbed

Check for nesting birds before climbing in an area and
report these to wildlife managers
Any activity in nature
Leave what you find and leave no trace behind.
Respect wildlife. Observe animals from a distance, don’t
follow or feed them.
Dispose of your waste responsibly.
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Glossary of Key Terms
Abundance – the number of individual animals (like birds) in a given area.
Avian – bird or something about birds.
Cliff aspect – the compass direction that a cliff’s slope faces - either north, south, east or west.
Community – In the biological world, a community is a group of two or more different species that live together in the same area.
Diversity – the measure of how balanced the numbers of different species are to one another within a given area. For example, a
cliff face would have high bird diversity if it had equal numbers of lots of different bird species. It would be less diverse if there were
lots more (e.g. 90%) of one bird species than the others.
Ecosystem – A community of plants, animals, and other living things that interact with each other, and the environment around them.
The Flatirons – rock formations in the western United States, near Boulder, Colorado.
Forage – A wide search over an area to find food undertaken by animals or humans. For example, some birds forage for berries
to eat.
Habitat – the natural home or environment of an animal, plant, or other living thing.
Mathematical model – values and concepts are put into a series of calculations in order to represent a process or situation in
the real world. In our study, certain factors affecting birds on the cliffs were given values so we could assess potential impacts on
birds in different locations.
Nesting – the activity that birds undertake when they build nests in which to lay their eggs and hatch and raise their young.
Raptors – these are birds of prey that hunt other animals for their food. They have strong, sharp talons (claws) for grabbing
their prey and very good eyesight. Birds in the raptor family include eagles, hawks, and owls.
Recreational – activity for enjoyment when one is not working.
Species – a group of living things that can breed with each other. One species of bird is the Canyon Wren, while another species
is the Violet-green Swallow. Both types nest in cliff environments (and we observed them in The Flatirons), but they cannot breed
with each other, only within their own group.

Check your understanding
1

Scientists wanted to know the impacts of rock climbing on The Flatirons’ bird communities. Why?

2

What are the main factors that affect (a) avian diversity and (b) avian abundance?

3

Based on the results, what would be the best way to accommodate more climbers in The
Flatirons? Why?

4

To protect wildlife and wildlife habitat, what are the rules we must follow while exploring the
great outdoors?
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