
Investigating air quality

What you’ll need

• Pen or pencil

• Tape measure or ruler 

• Lichen identifi cation guide (sheet 3)

• Lichen recording sheet (sheet 4)

How is the air quality near 
your school?
You are going to assess the air 
quality in an area near your 
school by looking for diff erent 
lichens on tree trunks.
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Exercise:
Lichen investigation

Plan your investigation

1.  Choose a location – the area you 
choose to investigate needs to have 
at least 4 trees in it. The best trees to 
investigate are Oak, Ash and Sycamore 
trees, ones to avoid are Beech and 
Horse Chestnut. 

2.  Choose a date and time – lichens 
change colour in the rain, which could 
make it more diffi  cult for you to work 
out what type they are, so check the 
weather forecast for a dry day. 

Conduct your investigation

Use the Lichen Recording Sheet provided 
by your teacher.



Recording lichens on tree trunks
For each tree, record the amount of each lichen you see on the trunk in the table below, using this 0-3 scale:

0 1 2 3None (this is an 
important result)

Small amount 
overall (amounting 
to less than ¼ of an 
A4 sheet of paper 
in total)

Medium amount 
overall (amounting 
to between ¼ up to 
one A4 sheet 
in total)

Large amount 
overall (more 
than one A4 sheet 
in total)

Date:   /  / Weather:  

Location:  

Can you see any of the following from your location?

   Busy road

   Factory

   Farmland

   Building site

   Power plant

Which of these best describes the location?

   Street

   Park

   Playground

   Field

   Woods

Start your investigation

Identify four trees to test (use this website www.woodlands.co.uk/
blog/tree-identifi cation/ to help you), record the type of tree in the 
Lichen recording table on sheet 5. 

Choose the side of the trunk with the most lichens.

Focus just on the lichens at 50–200 cm above ground level, use your 
tape measure to help fi nd the right spot.

Although there may be many diff erent types of lichen growing on the 
trunk, we are only interested in the six lichens shown in the Lichen 
Identifi cation Guide.
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Lichen Identification Guide Sheet 3

Nitrogen-sensitive Nitrogen-loving

Usnea
• Branches thread-like
• Grey-green all round

Leafy Xanthoria
• Lobes broad and spreading
• Lobes yellow/orange to greenish yellow
• Orange fruiting bodies often present

Evernia
• Lobes flattened, strap-like
• Grey-green on top, white below

Cushion Xanthoria
• Lobes small and clustered
• Lobes yellow to green-grey
• Orange fruiting bodies usually present

Hypogymnia
• Lobes greyish on top, pale brown below
• Lobe ends often become powdery
• Lobes puffed up and hollow

Physcia
• Lobes grey on top, whitish below
• Lobe ends raised up becoming powdery
• Black-tipped whiskers on the lobe edges

Photo: Norbert Nagel  https://creativecommons.org/licenses/by-sa/3.0/Photo: Bernd Haynold  https://creativecommons.org/licenses/by/2.5/

Photo: H. Krisp  https://creativecommons.org/licenses/by/3.0/Photo: Liondelyon  https://creativecommons.org/licenses/by-sa/3.0/

Photo: Rudolphous  https://creativecommons.org/licenses/by-sa/2.0/Photo: Björn S...  https://creativecommons.org/licenses/by-sa/2.0/



Lichen recording sheet

Amount of each lichen on the trunk of each tree (0, 1, 2 or 3)
Example Tree 1 Tree 2 Tree 3 Tree 4

Tree characteristics
Type Oak
Nitrogen-sensitive
Usnea 2
Evernia 1
Hypogymnia 0
Nitrogen-loving
Leafy Xanthoria 3
Cushion Xanthoria 2
Physcia 3
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What do your results mean?

The results from your investigation will give you a good indication of the air quality in the area you studied.

In particular, the investigation tells us if two different 
types of air pollution are present in the air:

1.  Ammonia – a smelly, colourless gas containing nitrogen 
and hydrogen. Ammonia pollution mainly comes from 
agriculture and is most likely to be found in the air  
near farmland.

2.  Oxides of nitrogen – a group of gases containing 
nitrogen and oxygen. Oxides of nitrogen mainly come 
from traffic and energy generation and are most likely  
to be found in the air in cities and near main roads.

Lots of nitrogen-sensitive lichens on tree trunks? 
Levels of nitrogen-containing pollutants are likely  
to be lower.

Lots of nitrogen-loving lichens on tree trunks? 
Levels of nitrogen-containing pollutants are likely  
to be higher.

Q) How many lichens did you find?

Nitrogen-sensitive:  

Nitrogen-loving:  

Q)   What does this tell you about the air quality in the 
area you investigated? Is the air polluted? Did you 
find evidence of Ammonia or Oxides of nitrogen?

Q)   What do you think is the reason for your findings? 
Look for clues in/around the location you studied 
e.g. was it near a busy road, is there farmland 
nearby etc.


