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Guide to

TREE PHENOLOGY
Introduction
Phenology is the study of animal and plant life cycles
which vary depending on the seasons and the
climate. Across Europe woodlands are the most
diverse ecosystems. Trees act as an indicator to the
health of woodlands and provide vital information as
to whether we are living in balance with the natural
environment, in other words are we sustainable.
This guide focuses on six common trees found
throughout Europe. Using the guide will enable you
to identify and monitor the changes to the trees
throughout the year.
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trees, some of which you should be able to find
nearby! You can look at just one or all six of the
following trees:

On the BEAGLE website you will find information and
data to help you analyse and interpret your results.

1. Oak (Quercus spp.)

You can also use your results to:

2. Beech (Fagus sylvatica)

• Plot charts of how the key events of the trees match
the weather during the year

3. Horse Chestnut (Aesculus hippocastanus)

• On a map you can draw arrows to show how key
events change across Europe over time
• Make a video diary of the changes to the trees
• Have a board display which can be updated with
results and photographs from both your results and
across Europe!

4. Birch (Betula spp.)
5. Rowan (Sorbus aucuparia)
6. Lime (Tilia spp.)
It is also best to identify trees that are mature. Young
trees may show unusual responses to key events each
year. If this is not possible then younger trees can be
used. When you have identified your tree and collected
some basic information you are ready to start. You will
need to keep looking for and record different stages
of the trees development throughout the year.

What to record

• Girth and height

You will need to record the following data about

• Any comments... you can tell us something about
your tree, where it is and why you have chosen it.
Also for oak, birch or lime trees if you know which
species you have you can put it here!

your tree once and register your tree on the BEAGLE
website.
• Tree species
• Location
• Habitat

• Pictures – you can upload photographs of your
tree. If you can, take a photograph of the whole
tree at different times to see changes.

Name

1

Oak
Quercus
species

Bark: grey with vertical cracks and ridges.

Beech
Fagus sylvatica

Bark: silver grey, smooth or with fine ripples.

2

Flowers

Fruits
& seeds

No.

Notes

Flowers: look for green catkins.
Seeds: acorns, turn from green to brown as they
ripen. Look for them on the ground around the tree.

Twigs: thin with sharply pointed buds.
Fruits: triangular nuts in prickly cases. Look for
them on the ground around the tree.

3

4

Horse
chestnut
Aesculus
hippocastanum

Twigs: with sticky brown buds.

Birch
Betula species

Bark: smooth, silvery with dark cracks and splits
on older trees.

Flowers: spikes of white blossom.
Fruits: shiny brown conkers in prickly cases. Look
for them on the ground around the tree.

Flowers: catkins.

Why is it important to
monitor trees?
Similar tree species are found across Europe. Trees
are good plants to work with as they have a long life
span, are easy to identify and are widespread. Most
trees also repeat key events of budding, leafing and
fruiting or seeding every year. Trees are also very
important as there are hundreds of species of
animals, plants and fungi that rely on these trees for
survival. By exploring the changes to their life cycles
seasonally (called Phenology) and geographically
they can tell us vital information about subjects such
as climate change and the effects of unusual events
such as drought.

How to carry out the investigation
Investigating trees is both simple and rewarding. It is
not too difficult so with only a little practice you can
quickly become an expert in monitoring and
recording the changes in trees throughout the year.
The boxed text on the next page tells you what
information you will need to record and when to
monitor your tree.
First you need to find out what trees are in or near
your school grounds. We have listed six common

Calculating tree age
and height

Recording the phenological
events

You need to measure the girth at a height of 1.3
meters and use the formula below to calculate
age. Or you can enter the girth onto the website
and it will give you the answer!

There are six events to record during the year. Try
to complete all six if you can but do not worry if
you miss one or two, other schools through Europe
will be doing the same and sharing their results
online. Use the images on the reverse of the guide
to help you.

Age = girth (cm) x 4 / 10
If your tree is about 30 years old then it is mature.
There are lots of ways to measure the height of
a tree. Perhaps the easiest is to find out the
height of a friend and ask them to stand next to
your tree. Now estimate how many times taller
the tree is than your friend. Finally, multiply the
answer by the height of your friend.

What can you do with the results
you collect?
The results you record for your tree will start to tell
you if tree life cycles are changing. With a little
more investigation we can find out the reasons.
Comparing your data to historical records will show
if the seasons are changing.

4. When the berries are ripe or when the seeds
have developed
Only Rowan has berries and these should be
red, all the others have seeds. Seeds should be
fully developed and starting to fall from the tree.
5. When the leaves start to fall
When the first twigs and branches become
bare. Note that leaves can start to fall before
they change colour.

If you can, take a picture of each event and upload
that to the website so you have a visual record of
your monitoring.

6. When all the leaves are brown or yellow (full
tint)
When all of the leaves have full autumn colouring.

1. When the buds burst on the tree
When the colour of the new leaves is visible
through openings on the swollen bud.

If you are not certain about an event then check
other trees of the same species to see if similar
events are happening. We have also included some
extra help on the website.

2. When the tree first flowers
When the petals have opened sufficiently for
you to see inside the flower (only for Horse
Chestnut, Rowan and Lime).
3. When the trees have their first leaves
The first leaf is fully open and the shape is
recognisable (even if it is not the full leaf size).

When one of these events occurs on your tree
make a note of the date and enter it onto the
website. It is your choice how many events to
record but the more that are completed the better
the results will be.
That is it! When you have collected this data go to
the website www.beagleproject.org and enter
your results. Then see how the results
develop across Europe!

5
6

Rowan
Sorbus
aucuparia

Twigs: have pale buds.

Lime
Tilia species

Bark: smooth grey, may have fine ridges.

Flowers: bunches of white blossom.
Fruits: bunches of red berries.

Twigs: a zig-zag shape.
Flowers and fruits: in bunches on a long stalk with
a ‘winged’ bract.

Trees are vital indicators for the health of the planet. They also
provide important services such as absorbing carbon dioxide and
producing oxygen. The BEAGLE project is gathering data on trees
from across Europe. This guide forms part of the resources that
schools and young people are using to collect data, learn about our
natural environment and become more sustainable. You can get
involved too, go to the website to find out more.
www.beagleproject.org
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