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Distribution of Heavy Metals within Forest Soils in Seoul'
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ABSTRACT

Distribution of heavy metal (Zn, Pb, Cu, Cd) concentrations within forest soils was investigated in
Mts. Surak and Bulam around the outskirt area, and Mts. Bukak and Inwang around the downtown
area of Seoul. Metal concentrations in these soils were higher in the A horizons than in the B horizons.
The mean concentrations of Zn, Pb, Cu, and Cd in the A horizons were 4.39 mg/kg, 9.09 mg/kg,
1.67 mg/kg, and 0.03 mg/kg, respectively. The concentrations in the B horizons were 2.18 mg/kg in
Zn, 5.74 mg/kg in Pb, 0.55 mg/kg in Cu, and 0.01 mg/kg in Cd, respectively. With positive corre-
lation among the metal concentrations, Zn, Pb, and Cu concentrations in the A horizon were positively
correlated with soil organic matter contents (»=0.39~0.83, #X0.01), while Pb and Cu concentrations
were negatively correlated with soil pH (»=-0.53~-0.59, #€0.01). The results suggest that the metals
in forest soils have accumulated more in the downtown than in the outskirt areas.
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Table 1. Mean heavy metal concentrations within forest soils in Seoul.

No. of Zn Pb Cu Cd
Horizon
sample (mg/kg)
43 4.39/0.32—15.8* 9.09/0.50—21.0 1.67/0.05—6.45 0.03/0—0.195
B 38 2.18/0.08—6.05 5.74/0.41—18.05 0.55/0.02—1.26 0.01/0—0.065

* mean/minimun-maximum
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Fig. 1. Metal concentrations within A horizons of forest soils.
Mt : Surak(S.R.); Bulam(B.A.); Bukak(B.K.); Inwang(I.W.). Mean and 1 SE are presented.
Different letters within each heavy metal represent significantly different means (»=0.05).
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Fig. 2. Metal concentrations within B horizons of forest soils.
Mt : Surak(S.R.); Bulam(B.A.); Bukak(B.K.); Inwang(I.W.). Mean and 1 SE are presented.
Different letters within each heavy metal represent significantly different means (»=0.05).
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Table 2. Correlation coefficients among metal concentrations and selected soil properties in A horizons

(n=43).
Zn Pb Cu Cd Sand Silt Clay pH
Pb 0.6459
(0.0001)
Cu 0.7886 0.8287
(0.0001) (0.0001)
Cd 0.7046 0.4071 0.4487
(0.0001) 0.007) (0.003)
Sand 0.1001 0.0245 ~-0.0039 0.0999
(0.5205) (0.8760)  (0.9800)  (0.5241)
Silt -0.1009 -0.0100 0.0150 -0.0842 -0.9823
(0.5196) (0.9492)  (0.9240)  (0.5914)  (0.0001)
Clay -0.1242 -0.0801 -0.0705 -0.1673 -(.7463 0.6193
0.4274) (0.6095)  (0.6534)  (0.2835)  (0.0001)  (0.0001)
pH -0.2305 -0.5904 -0.5254 -0.2813 -0.0976 0.0449 0.2676
(0.1369) 0.0001)  (0.0003)  (0.0676)  (0.5337) (0.7748)  (0.0828)
O.M.* 0.4368 0.4119 0.5532 0.1523 ~0.2123 0.2567 0.0236 -0.2675
(0.0034) (0.006) 0.0001)  (0.3296) (0.1716) (0.0965)  (0.880%) (0.0829)

Note : Probability is given in parenthesis.

* O.M. : organic matter content

Table 3. Correlation coefficients among metal concentrations and selected soil properties in B horizons

(n=38).
Zn Pb Cu Cd Sand Silt Clay pH
Pb 0.4745
(0.003)
Cu 0.6994 0.6154
(0.0001)  (0.0001)
Cd 0.4651 0.4369 0.3907
0.003) {0.006) (0.0153)
Sand 0.1598 0.1602 0.2128  -0.28260
(0.3380) (0.3368)  (0.1996)  (0.0856)
Silt -0.0901 -0.1785 -0.1922 0.3502 ~0.9503
(0.5902)  (0.2837)  (0.2477)  (0.0311)  (0.000D)
Clay -0.2471 -0.0843 -0.1784 0.0075 -0.7987 0.5798
0.1347)  (0.6150)  (0.2840)  (0.9643)  (0.0001)  (0.000D)
pH -0.3779 -0.4290 -0.4686 -0.3776 0.0484 -0.1299 0.1402
(0.0193)  (0.007) 0.0030) (0.0194)  (0.7731)  (0.4368)  (0.4010)
oM. -0.2796 -0.2987 -0.2923 -0.2415 0.30521 -0.1708 -0.4365 0.4123
0.0892)  (0.0686)  (0.0750)  (0.1441)  (0.0625)  (0.3053)  (0.0061)  (0.0101)

Note : Probability is given in parenthesis.

* O.M. : organic matter content
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