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Abstract

Lichen is widely accepted to be a good biocindicator for air pollution monitoring. The
study was conducted by dividing Chiang Mai city into grid-squares size of 0.5 km x 0.5 km in
urban areas and grid-squares size of 1.0 km x 1.0 km in suburban areas. Frequencies of lichens
were registered by using grid-frame size of 0.2 m x 0.5 m which were put on the trunks of 6
mango trees (Mangifera indica L.) in each grid-square. The total number of investigated trees was
402 and 4 groups of foliose lichens and 14 groups of crustose lichens were found. The lichen
frequencies were used for calculating of air quality index. The higher frequency showed the better
air quality condition whereas the lower frequency showed the lower air quality. Four air quality
classes were found in the center of Chiang Mai city and surrounding. Different colours were used
to demonstrated air quality. The grid-squares with air quality indices from 1.7 to 8.0 belonged to
air quality class one, which indicated area with very high air pollution and labeled with red colour.
The grid-squares with air quality iﬁdices from 8.7 to 16.3 indicated areas of air quality class two
with very high to high air pollution, and were drown with orange-red cefour. Air quality class
three were located in the areas with air quality indices from 16.5 to 23.5, indicated areas with high
air pollution and drown with orange colour. Air quality class four covered areas with air quality

index of 25.8, indicated areas with moderate air pollution and demonstrated with yellow colour.



The areas with low and very low air pollution were not existed. In addition, isolines were drown
and three areas with different air qualities were demonstrated; zone one, zone two and zone three
which showed areas with very high, very high to high and high air pollution, respectively. The
border of air quality indices of those zones were 8.2, 16.4 and 24.6, respectively. Comparing the
jsolines between air quality between year 1994 and 2002, it was found that in 2002 the border of
high air pollution was extended to the suburban areas rather than in 1994. In 1994 Six grid-squares
with moderate air pollution were found whereas in 2002 only one grid-square with moderate air
pollution were found. This indicate that air pollution had been increasing.

Air quality was also determined from chlorophyll content and phaeophytin content n
lichens, which could be used as indicators of air pollution. Lichens from areas with low air
pollution, which has high chlorophyll content but low phaeophytin content, were transplanted. The
lichen Parmotrema tinctorum (Nyl.) Hale was collected from Doi Suthep-Pui National Park where
lower air pollution was expected. The samples were transplanted to 9 sites in urban and suburban
of Chiang Mai city, and 2 control sites outside the city; Sankumphang district and Chiang Mai
Hall Chlorophyll content were analyzed every week, for 10 weeks. It was found that chlorophyll
contents of the transplanted lichens in urban areas with higher traffic and human activities were
lower than those of the lichens transplanted to suburban areas where lower traffic presented.
Chlorophyll a of the lichens transplanted to sunny and shady places were compared. It was found
that chlorophyll a of the lichens in sunny places was higher than those in shady places.
Phaeophytin content of lichens in shady places were higher that those of lichens in sunny places at

95% confidential intervals.



