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Climbing the forest canopy

TREETOP
SCIENCE

text & photos YD BAR-NESS

Let’s climb into the treetops and get a sense of the 
wondrous and wild environment in the branches of the 
trees. From the tops of the ancient rainforest giants to 
the blades of grass in your lawn, there is a green canopy 
over the Earth that provides shade and habitat for the 
planet’s living things. The forest canopy is Earth’s most 
biologically diverse and structurally complex terrestrial 
environment and the original home from which our 
species descended. This arboreal world provides 
observers and explorers with endless sensory stimulation 
– and a never-ending supply of questions. 

WHAT
Canopy science is a branch of forest science that is 
defined by location: the upper portions of the forest. But 
canopy science is not only conducted in the treetops of 
the tropical rainforests. It includes the big-picture view 
and addresses a range of scales and environments, from 
the global-planetary to the microorganismal. 

One particularly notable element of canopy science is 
what has been referred to as a “sense of wonder”. Canopy 
scientists have studied these subjects in the exploration of 
ancient tropical rainforest, but they are also applicable in 
helping to discover and appreciate the wild environment 
that can be found in the branches of even the smallest 
urban shrub. 

Treetop science has addressed a range of topics, from 
global atmospheric carbon to the fine structure of leaf 
venation and plant biochemistry. Biodiversity ecologists 
have collected arthropods, reptiles, mosses, lichens, 
flowers and more from the upper portions of trees. 
Observations of birds, bats, bugs, pollen and fungus have 
been conducted. Light levels, microclimate, biomass 
cycling and the physical structure of branches, leaves and 
forests have all been observed and studied in the treetops.

One of the most important things to remember 
about canopy science is that it can be applied to many 
scales. With a bit of imagination, houseplants, broccoli 
stems and grasses are all simultaneously individuals 
and environments. You can speak of them with the same 
vocabulary used for both people and places.

▴ A treeclimber pauses 
on the ladder to a canopy 
platform

Let’s not forget the more inclusive definition of 
a forest, which encompasses biomes that are rarely 
recognised as such. These include grasslands, with their 
dense blades; woodlands and deserts, with their sparse 
and open canopies; underwater kelp forests; urban trees 
stretching along roadsides; and alpine herb fields. 
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HOW
Like any endeavour, the methods used in treetop science 
depend on the task at hand. In the study of the forest 
canopy at a macro scale, the remote sensing technologies 

of satellite imagery and aerial photography bring a 
planetary perspective to forest science. When looking 
down on Earth, it is the forest canopy that appears as the 
deep green colour covering almost a third of the landmass.

Besides visible light photography, remote sensing 
technology can detect invisible wavelengths and specific 
geochemical signals that indicate characteristics of the 
forests. The study of forest biomass and carbon storage, 
which is so critical in understanding the future of our 
climate, is fundamentally a global issue. These large-
scale forest research projects and mapping tools can be 
considered canopy science.

For the medium and smaller scales, often researchers 
must actually visit the forest. One of the easiest and most 
direct ways to observe the forest canopy is to merely 
stand on a hillside. An equally simple technique is to 
look for fallen trees. But the vertical environment can 
also be viewed from the ground. For example, surveys 
of bird life in the treetops may be conducted by looking 
up from the ground, and measurements of climate and 
light within the forest can be conducted in the shadow of 
the forest canopy. In centuries past, botanical specimens 
were sometimes collected from the canopy by shooting 

▴ The morning mists at 
Danum Valley, Sabah, 
Malaysia

▶▴ A treeclimber at work 
in an ancient rainforest 
tree

▶ On the forest floor at 
Danum Valley, Borneo

If you are interested in the science of the 
treetops, you can become involved in a 
number of ways. If you pay attention to the 
presence, identity and structure of the trees 
you encounter, you’re already an observer of 
the forest canopy. Combine that with a sense 
of wonder and you’ll be well on your way 
to being a treetop expert. If you are able to 
record, organise and share your observations, 
you can make a meaningful and important 
contribution to forest conservation. Consider 
using binoculars, hillsides, towers and other 
canopy observation methods. Climbing a 
tree for scientific purposes should not be 
undertaken without the proper equipment, 
training and supervision – to avoid damaging 
the tree or putting yourself in danger.

You

down flowering branches. Unfortunately, many zoological 
specimens were collected in the same fashion. 

However, it is the direct access methods that have 
sparked the most sense of wonder. With ropes, balloons, 
ladders, towers, cranes, walkways and more, scientists 
have reached the treetops and explored this rather 
difficult, distinctly vertical environment.

Humans, of course, have been climbing trees since 
time immemorial. While our bipedalism may indicate that 
we were designed for running and walking, our opposable 
thumbs and stereo vision also show that we were designed 
for tree climbing. Since our ancestors descended from the 
treetops, we have found many ingenious ways to return 
to the heights. For forest peoples around the world, the 
skills of tree climbing are essential. With the aid of vines, 
bark strips, pegs or other tools, people climb to collect 
fruit, hunt animals, find shelter and scout the region. If 
you’ve ever tasted the cooling waters of a coconut, you’ve 
probably benefitted from the efforts of a tree climber. 
Modern scientists have used elaborate tools to access 
difficult places beyond the reach of less-equipped climbers 
restricted to the branches. 

Around the world, a growing trend in forest tourism 
is the canopy walkway, a bridge or ramp into the 
treetops. Some span almost 500 metres, allowing easy, 
safe and stable access to specific places in the canopy. 
Similarly, towers provide some of the same advantages. 

Construction cranes have also been placed in the forest, 
allowing people to be lifted almost anywhere in the forest 
treetops, though only a limited distance from the site 
of the crane. Tree platforms and tree houses have been 
installed, offering a working place for individuals to 
conduct projects within a single tree. 

For many, the idea of canopy science is intimately 
connected to that most versatile of inventions – ropes. 
Arborists, the tree surgeons that study, maintain and 
remove the trees of the urban landscape, are the pioneers 
of tree-climbing ropework techniques. Treetop scientists 
use their techniques in combination with various devices 
– ascenders, descenders and snaplinks – pioneered 
by European cave explorers. On-rope tree climbing is 
relatively inexpensive, very portable and provides the 
closest possible contact with the trunk and branches. 
While it requires intensive training, and great caution, 
rope access has been used for a great variety of treetop 
science projects. 

WONDER
Let’s imagine we are joining a tree-climbing researcher 
on a field trip into the forest canopy. We’re going to 
climb a tall, healthy rainforest tree. You’ll play it safe: 
you’ll wear a climbing harness, a helmet, goggles and 
gloves. Once you’ve clipped on to the rope with your 
ratcheting ascenders, you’ll inch your way up into the sky, 
alternating between sitting and standing as you ascend. 
Ready? Let’s go!

After carefully pushing your way through the tangled 
vines and shrubs of the lower canopy, you’ll find yourself 
in a much more open environment. You’ll start to get 
a sense of how the forest divides itself into different 
vertical zones. The trunk of the tree will be close to you, 
and maybe you’ll have to use your legs to keep from 
crashing into the solid wood. You may observe insects 
moving along the trunk, or perhaps vines, ferns or other 
epiphytes clinging to the trunk. The leaves surrounding 
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you in the understory are all horizontally aligned so as 
to catch as much as possible of the light filtering down. 
Here, you’ll take measurements of light levels using a 
wide lens camera. 

As you climb higher, you’ll be able to see some of the 
dynamics of forest structure in action. You’ll notice how 
the plants compete for light, and you’ll see how branches 
are growing towards gaps in the forest canopy. Looking 
upwards at the green layers above you, it’s evident just 
how much of the light is captured by the uppermost trees. 
The visual complexity of the environment around you is 
overwhelming, and with the dappled light, photography 
becomes difficult. It’s no longer possible to forget that 
you have entrusted your life utterly to a rope, and you’ll 
be thinking carefully about your relationship with gravity. 
Here, you’ll affix an insect trap to the tree trunk, carefully 
recording its location and direction. For future reference, 
you’ll take a photograph of the trap.

Inching up, you’ll start to encounter some of the 
branches of the lower crown. Midway up the tree, these 

branches are older than those above them and have often 
died off as those younger, higher branches overshadow 
them. You’ll have to dodge past the brittle, jagged spikes 
and climb up into the living crown of the tree. On the 
way, you’ll take several samples of dead wood to bring 
back to the lab, in the hopes of culturing fungus and 
learning more about the decomposition of forest biomass. 
For each branch sampled, you’ll measure its height, 
orientation and thickness, and later add it to a detailed 
three-dimensional map of this study tree.

Here, in the upper-middle portions of the forest 
canopy, you’ll find yourself standing on a large, living 
branch, looking outwards as it reaches out towards the 
sunlight. You’ll see the lower branches and the shorter 
trees over which it dominates, and you’ll see the thick 
layers of moss, lichen and other epiphytes growing on 
its upper surface. These aerial gardens are rare, fragile 
and poorly understood environments, and you’ll need 
to be careful not to dislodge or trample them. Carefully 
collecting a sample of each plant species, you’ll make a 

◀ A treeclimber scales 
the ladder to a canopy 
platform

YD Bar-Ness is a conservation ecologist based in Fremantle, 
Australia. As a scientist, he specialises in climbing trees to 
explore the canopy biodiversity and as a conservationist, 
he seeks to use geography and photography to create 
environmental education materials. His writings and photos 
have been published or featured in Australian Geographic, 
Times of India, GEO India, Matador Network and elsewhere. 
outreachecology.com

If you are interested in studying and learning more about 
the wild arboreal environment, you can perform valuable 
observations from ground level. Here's a quick list of 
activities to get you paying attention to the treetop world. 

▶ Survey the tree for interesting features using a pair of 
binoculars. Make sure to view it from multiple directions. 
Can you spot any broken branches? Any places where 
branches are fused together? Can you see the spiralling 
scar from a lightning strike? What about wounds 
bleeding tree sap? Take note of them and try to estimate 
their height from the ground.
▶ Watch for birds that visit and perch on the tree. What 
parts of the tree do they prefer – the outer crown, the 
inner branches? What do they do while they are in the 
tree?
▶ Over time, record the flowering and fruiting times of the 
trees around you. Do all trees of the same species flower 
at the same time? Do they flower at the same time as 
different trees? Next year, you can compare records to 
see if they are following the same calendar.
▶ You can get a sense of how the tree looks from the 
sky using online aerial photography portals such as 
Google Earth. Can you calculate the ratio between the 
circumference of the trunk and the circumference of the 
tree crown as seen from the air?
▶ Locate several trees along a walking path. Now, 
imagine you are a monkey swinging from branch to 
branch. How far is the distance between the trees? Do 
their canopies touch?
▶ Listen carefully for cicadas, crickets, frogs and birds 
in the treetops. Of the trees you encounter, which one 
has the loudest sounds? Can you imagine what these 
animals prefer about this tree? 
▶ When you walk through the forest, can you distinguish 
between dominant trees and suppressed trees? Which 
trees are winning the competition for light and which are 
struggling to grow higher?
▶ If you visit a forest with vines, try to trace the path that 
a given individual plant follows. Does it connect more 
than one tree? How is its shape and structure different 
from the upright trees?
▶ When you visit a grassy field, get down close to the 
ground and imagine you are only a single centimetre 
tall. When you observe the grass blades, try to visualise 
the structural differences between this environment and 
a woody forest. Which is more structurally complex? If 
you live near a bamboo grove, you can pay it a visit and 
observe the different nature of its green canopy.
▶ Take a photograph from the exact same point of your 
favourite tree. Repeat at least once a month. After several 
months, compare the photographs. You can put them 
together like a time-lapse movie. Has the tree canopy 
changed detectably? Are there new branches? Have any 
branches died?

A citizen science toolkit for tree spotters

quick estimate of how many plants are growing on each 
branch. Using a plastic bag and a small knife, you’ll carve 
out a small sample of the aerial soil and bring it back to 
the lab for chemical analysis.

Looking further upwards, you’ll see the branches of 
the tree stacked higher and higher into the sky, as the 
rope winds its way over one of the uppermost branches. 
Continuing on your ascenders, you’ll start to feel the 
direct sunlight on your face, as you climb onto the upper 
surfaces of the forest canopy. 

Here, you’ll pause for lunch, drink some water and 
enjoy the view. A bird circles overhead, confused at the 
strange creature perched in its aerial kingdom. Insects 
zoom past, moving too fast to see. The tree that you’ve 
entrusted your life to is an emergent tree, rising tall above 
the green layers of the smaller trees. You can perhaps see 
off into the distance, towards mountains, a river or the 
ocean, and surrounding you are the other emergent trees, 
like islands in the sky. 

Mindful of the task at hand, though, you’ll install a 
small electronic weather station. For the next few months, 
this device will record hourly temperature and humidity 
levels, and perhaps help us to understand how conditions 
in this treetop are different to others.

Since you can’t climb higher than the highest branch, 
you’ll never actually make it to the very summit of the 
tree. You can look down at the leaves shining brightly in 
the sunlight, and you’ll find it utterly impossible to see 
past them into the dark world beneath. Looking straight 
down, you’ll see the leaves and the uppermost branches 
of the emergent tree, but nothing at all of the lower forest 
from where you climbed. And even farther below the 
forest floor, the roots of the tree branch into the solid 
earth. The rope hanging straight beneath you is your 
lifeline. Switching over to your descending device, you 
begin the journey back to solid ground.

Most places in the world have trees and, even in the 
most urban settings, their canopies are a fascinating 
wilderness to be explored. Keep looking up and keep 
sensing the wonder of the treetops. AG


