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SO2 injury Nikel - Kola August 1990



Observations of coloration and injury to leaves and needles of rowan, birch, pine and aspen. Such 
observations were done mainly on single trees in forest edges or areas with low density of trees.  
Phenological observations for the sites in Esrange and Karasjok carried out by METLA (www. Metla.fi).

Site Rowan Date Comments Birch Date Pine needles Aspen Phenological event

Tromsø
(Norway)

Indication of chlorosis, 
Bronzing,

undeveloped leaves 

20.05.06 
-

10.06.06

Confirmed:
I. Børja, 
18-06-06

Slight yellowing leaves 05-06-06 Yellowing
in May 

Spring:
Bud burst:
06-05-06 
Autumn:

Yellowing of leaves: 
20.09.06

Målselv 
(Norway)

Chlorosis, Bronzing,
undeveloped leaves 

15-06-06 Slight yellowing leaves 15-06-06 Spring:
Bud burst:
06-05-06 
Autumn:

Yellowing of leaves 
25.09.06 : 

Nordreisa
(Norway)

Chlorosis,
Yellowing of leaves, 
undeveloped leaves

01-07-06 01-07-06 Spring:
Bud burst:
10-05-06 
Autumn:

Yellowing of leaves: 
Mid-September

Esrange
(Sweden)

Yellowing of leaves, 
undeveloped leaves

03-08-06 Yellowing, mottling and 
bronzing of leaves. 

Indication of necrosis. 
Some oxidative stress due to 

prevailing ozone, low 
temperatures,  
pathogens and 
nutrient imbalance

03-08-06 Yellowing Yellow and 
reddening of 

leaves

Spring:
Bud burst: 10-05-06

08-05-06 (Kolari, FIN)
Autumn:

Yellowing of leaves: 
10-09-06

07-09-06 (Kolari, FIN)

Karasjok
(Norway) 

Yellowing, mottling and 
bronzing of leaves. 

Indication of necrosis. 
Some oxidative stress due to 

prevailing ozone, low 
temperatures,  
pathogens and 
nutrient imbalance

04-08-06 Yellowing Yellow and 
reddening of 

leaves

Spring:
Bud burst: 20-05-6

17-05-06 (Muddusjærvi, FIN).
Autumn:

Yellowing of leaves: 
10-09-06

16-09-06 (Muddusjærvi, FIN)



Rowan with indications of chlorosis in Tromsø June 8th 2006 
(left) and 30rd July 2006 (right). Also yellowing/mottling and 
some bronzing dominates the leaves.  Chlorosis confirmed by 
The Norwegian Institute for Forest and Landscape (I. Børja)





Tromsø July 30rd 2006



Tromsø Birch June 8th 2006



Tromsø July 30rd 2006



Tromsø July 30rd 2006



Tromsø July 30rd 2006



Tromsø June 3rd 2007



Esrange 2006
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Esrange Birch August 3rd 2006



Esrange Birch August 3rd 2006



Esrange Birch August 3rd 2006



Esrange Birch August 3rd 2006



Esrange Birch August 3rd 2006



Esrange – Jukkasjærvi Rowan August 3rd 2006



Esrange – Jukkasjærvi Rowan August 3rd 2006



Esrange Rowan August 3rd 2006



Esrange Rowan August 3rd 2006



Esrange Rowan August 3rd 2006



Karasjok Birch August 4th 2006



Karasjokfjellet Birch August 4th 
2006



Karasjok Birch August 4th 2006





Karasjok Birch August 4th 2006













Karasjok Birch August 4th 2006



Karasjok pine August 4th 2006



Karasjok pine August 4th 2006



Lakselv Rowan August 4th 2006



Damage by climate or air pollution
• Hammerfest – Kvalsund August 2006
• Empetrum nigrum – crowberry -Tromsø June 2006
• Vaccinium myrtillus - Bilberry Tromsø June 2006










