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Deposition of Atmospheric Pollutants in Forest Ecosystems
and Changes in Soil Chemical Properties™'
Dong Yeob Kim’, Jung Hwan Ryu’, Ji Seok Chae’ and Soon Hyung Cha’
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ABSTRACT

Environmental pollution has recently been progressed in the metropolitan and industrial areas of
Korea and concems have been evolved against the chronic effects of the pollution on natural
ecosystem. This study was carried out to investigate the environmental pollution impacts on ion input
into forest ecosystems and soil environmental changes. Study plots were established at Seoul, Ulsan,
Yeochon, and Seosan for pollution sites and at Pyungchang for a non-pollution site. Atmospheric
deposition was measured with rain, throughfall, and stem flow samples collected in the forest areas.
Soil chemical properties were investigated to compare the pollution impacts on the sites. Precipitation
acidity in the metropolitan and industrial areas ranged from pH 4.5 to 5.5, showing the levels lower
than pH 5.8 of mountain area. Ion concentrations in the precipitation had increased significantly while
passing the crown layer in the metropolitan and industrial areas, showing the increase by 4 times at
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the maximum. Total ion input in the metropolitan and industrial areas was greater than that in

mountain area by approximately 2-3 times.
greatest at Seoul,

relatively high in the metropolitan and industrial areas.

apparent,

Soil acidification caused by acidic ion input seemed to be
showing pH 1 decrease compared to that of Pyungchang. Soil cation contents were

Although the cation leaching loss was not

soil acidification process seemed to be continued by acidic ion input. Environmental pollution

in the metropolitan and industrial areas exerted changes in ion input into the forest ecosystems and

soil conditions.

The chronic effects of environmental pollution should be monitored and investigated

further to explain the processes of ecosystem change and the impacts on plant growth,

Key words - Air pollution. atmospheric deposition,
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Fig. 1. Location of the study sites
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Table 1. Characteristics of the study sites

Location Elevation Species S;Zréd DBH h:le‘irg}elt Soil type
(m) (yr) (cm) (m)
Seoul, 100 Pinus densiflora 28 19.4 13.5 Coarse-loamy, mixed, acid
Hongreung Lithic Haplumbrepts
Quercus serrata 31 19.3 11.7 Sandy, mixed
Q. mongolica Typic Haplumbrepts
Seoul, 150 P. densiflova 26 24.0 13.0 Coarse-loamy, mixed, acid
Namsan Lithic Haplumbrepts
Q. acutissima 31 26.0 18.0 Coarse-loamy, mixed, acid
Q. serrata Typic Hapludalfs
Ulsan 20 P. densiflora 26 22.0 9.0 Coarse-loamy, mixed, acid
Typic Haplumbrepts
Q. mongolica 31 22.0 17.0 Fine-loamy, mixed, acid
Typic Hapludalfs
Yeochon 90 P. densiflora 32 16.1 10.5 Fine, mixed, acid
Typic Hapludalfs
Q. variabilis 36 17.0 11.0 Coarse-loamy, mixed
Q. acutissima Typic Hapludalfs
Q. mongolica
Seosan 20 P. densiflora 37 16.2 10.2 Coarse-loamy, mixed, acid
Typic Hapludalfs
Q. dentata 37 14.2 9.3 Coarse-loamy, mixed, acid
Typic Hapludalfs
Pyungchang 520 P. densiflora 26 20.0 11.0 Coarse-loamy, mixed, acid
Typic Haplumbrepts
Q. variabilis 31 22.0 14.0 Coarse-loamy, mixed, acid
Typic Haplumbrepts
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Table 2. Ion input from atmosphere to forest ecosystems

Ions Hongreung Namsan Ulsan Yeochon Seosan Pyungchang
kg/ha
(Conifer)
S04 32.4 47.6 78.2 41.5 62.2 21.0
NO:-N 22.2 26.0 37.0 13.5 19.9 21.8
Cl- 13.8 11.4 38.7 12.1 43.6 7.9
NHs-N 15.9 21.4 15.3 8.4 16.9 10.6
K 10.7 9.0 9.8 5.9 26.8 8.9
Na 7.7 7.2 15.1 6.2 23.9 8.4
Ca 22.1 22.7 39.0 13.9 26.4 15.8
Mg 2.3 6.6 6.2 6.0 4.7 2.5
(Hardwood)
SO, 17.5 28.5 34.5 16.8 38.7 17.8
NO3-N 10.0 8.9 13.1 7.2 11.4 12.9
Cl 10.7 6.3 10.3 11.3 25.2 6.4
NH;-N 3.3 10.1 7.2 4.2 6.0 6.7
K 15.8 9.5 20.8 10.8 19.8 7.2
Na 7.2 3.1 12.2 6.2 15.3 8.6
Ca 20.0 20.9 27.7 17.6 27.7 18.7
Mg 2.2 2.1 5.7 7.0 7.5 3.2
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Table 3. Changes in soil chemical properties at the study sites during 1986-1994 period
Horizon Location Year'  Soil pH O.M. TKN P05 K Ca Mg
% mg/kg mmole
A Seoul 1986 4.55 3.47 0.14 54.0 1.03 4.27 1.17
1994 4.25 7.29 0.34 224 .4 1.28 4.31 2.46
Ulsan 1986 4.98 1.41 0.05 20.7 1.20 2.09 1.96
1994 4.44 2.71 0.08 11.5 1.86 4.57 3.7
Yeochon 1986 4.58 3.19 0.15 28.4 1.12 1.15 0.73
1994 4.42 4.86 0.23 26.8 2.53 2.88 1.43
Pyungchang 1986 5.40 5.40 0.22 4.0 1.30 6.00 i.30
1994 5.12 6.78 0.26 4.6 1.85 13.98 4.68
B Seoul 1986 4.58 1.23 0.05 78.8 1.13 1.61 0.55
1994 4.49 1.59 0.05 73.4 0.90 2.84 1.73
Ulsan 1986 5.12 0.82 0.03 21.1 1.08 2.28 1.68
1994 4.68 1.06 0.04 8.8 1.53 4.55 6.59
Yeochon 1986 4.93 1.32 0.06 14.5 0.95 1.32 0.7
1994 4.55 3.28 0.1l 16.9 1.48 2.64 1.97
Pyungchang 1986 5.60 3.50 0.15 51.0 0.60 8.00 1.95
1994 5.50 2.93 0.10 3.9 0.95 1.73 3.63

! The data of each site were compared with the data obtained by Lee and Min(1986) who had

collected soil samples at the same area.
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