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Estimation of Air Pollution Using Epiphvtic Lichens
on Forest Trees around Ulsan Industrial Complex’
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ABSTRACT

The purpose of this study was to investigate the influence of air pollution using epiphytic lichens
on forest trees around Ulsan and Onsan industrial complex from April to June, 1997. The distri-
bution of lichens was investigated at 58 sampled sites. In this study, 16 kinds of epiphytic lichens
were recorded, of them, Lepraria sp. having a tolerance to air pollution showed the highest frequen-
cy as 30.85%, and in order of Lecanora strobilina(26.18%) and Parmelia austrosinensis(13.42%) un-
known to tolerance of air pollution. The number of lichens was gradually decreased around industrial
complex, where so - called “lichen desert” was detected. As being distant from the industrial com-
plex, the mean degrees of cover were increased. The degrees of cover in the investigated sites ranged
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from I to V. According-te SO: concentration limiting lichen's growth, the pattem of distribution of
Cladonia sp., Dirinaria applanate, Parmelia austrosinensis, Lepraia sp. and Lecanora strobilina
were dissimilar by sensitivity to air pollution. Especially Lepraria sp. and Lecanore strobilina were
widely distributed to degree of cover from I to V, and as the both had a similar. distribution
pattern, it could be inferred that Lecanora strobilina had also a tolerance to air pollution. The IAP
values ranging from 0 to 64.3 were arranged into six groups and the investigated area was delineated
into six IAP zones to represent degree of air environment. It was a high IAP value as being distant
from industrial complex. The more IAP increased, the more number of kinds of lichens increased.

It was confirmed that the number of species, coverage and IAP value of epiphytic lichens showed a
tendency to decrease of urban area and industrial complex.

Key word : Epiphytic lichens, Air pollution, Mean degree of cover, Pattern of destribution, IAP(Index

of Atmospheric Purity)
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Fig. 1. Map of showing lichen sampling sites.
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Fig. 2. Variation of annual mean concentrations of SO; at Ulsan.
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Table 1. Species and frequency of epiphytic lichens in Ulsan

Species Frequency(%) Species Frequency(%)
Lepraria sp. 30.85 Flavoparmelia caperata 2.30
Lecanora strobilina 26.18 Parmelia borreri 0.89
Parmelia austrosinensis 13.42 Parmelia orbicularis 1.33
Dirinaria applanata 13.13 Parmelia clavulifera 0.39
Canoparmelia aptata 1.33 Parmelia tintorum 0.46
Candelara concolor 0.94 Parmostrema sp. 5.78
Cladonia sp. 2.28 Caloplace sp. 0.06
Myelochrea sp. 0.44 Phyxine soriddiata 0.22
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Fig. 3. Isopleth map of cover group of epiphytic
lichens.
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A : Cladonia sp. B : Parmelia austrosinensis

D : Lepraria sp.

Fig. 4. Distribution map of cover group of major
epiphytic lichens.

E : Lecanora strobilina
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Fig. 5. Isopleth map of IAP value.
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Table 3. Spectrum of IAP value in the zone of epiphytic lichens occured
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Species R
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Lepraria sp.

Lecanora strobilina

Dirinaria applanata

Parmelia austrosinensis

Flavoparmelia caperata
Cladonia sp.
Parmostrema sp.

Caloplace sp.

Candelaria concolar

Canoparmelia aptata
Phyxine soriddiata
Myelochrea sp.
Parmelia borreri

Parmelia orbicularis

Parmelia tintorum

Parmelia clavulifera
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Table 4. Correlation coefficients of IAP and the
number of epiphytic lichens

Variables X1 X2
X1 The number of epiphytic
lichens 1.0000 0.9308
X2 IAP - 1.0000
Note : Variables are significantly correlated at P<
.001 level.
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