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Soil Environmental Characteristics Assessment of the Namsan Park in Seoul

Ik-soo Kim'* - Jai-young Lee’ - Gyeo-bung Kim' + Seok-won Eom'
'Dept. of Water Quality, Seoul Metro Institute of Health and Environment
’Dept. of Environmental Engineering, The University of Seoul

ABSTRACT

To understand environmental characteristics and contamination assessment of the Namsan Park soil in Seoul, we divided
the Namsan map into 33 sectors and sampled mixed soil in depth 0~15 cm, in 5~10 points at the sites. We analyzed soil
samples collected at 21 sectors twice on May and September. The results were as follows. The hue color ranges of the
Namsan soil were 2.5YR~10YR, the value ranges were 1~4, the water rates were 3.1~22.3 and the Ignition losses were
3.4~10.4%. The average concentration of Cu and Pb were determined 3.374 and 15.000 mg/kg, Cd and As showed very
low level. The mean concentrations of Zn and Ni were showed 103.290 and 11.649 mg/kg and this amount is not different
from the nationalwide mean in 2005. The mean pH showed 5.41. The Zn, Ni and Cd in the soil of the circular road of
Namsan showed 1.33, 1.48, 1.46 times higher than the other sector of the Namsan soil. The corelation coefficient between
water rate and ignition loss were 0.720 and the correlation coefficient between Cu and Pb, Cu and Zn showed 0.827, 0.694
respectively. There was weak corelationship between pH and Zn. The Uniformity coefficient (Uc) of all the survey sites
was determined below 5 in the range of 1.5~4.4.

Key words : Soil contamination assessment, Heavy metal, Physi-chemical factor, Namsan circular road and forest
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Fig. 1. Sampling site for Namsan soil survey.
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Table 1. The coordinates of sampling site for Namsan soil assessment

Coordinates Coordinates Coordinates
Sample site Sample site Sample site
X Y X Y X Y
F-1 450512.35 199631.54 F-6 449914.15 198873.77 R-5 449311.13 198859.73
F-2 449976.29 199651.19 R-1 450607.77 198955.16 R-6 449544.08 198567.85
F-3 449516.01 200035.69 R-2 450778.97 199233.01 R-7 449934.19 198407.88
F-4 449006.02 199033.01 R-3 450363.60 200324.76 R-8 450285.01 198351.75
F-5 448946.28 200074.98 R-4 448826.82 199566.64 R-9 450456.22 198660.47
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Table 2. Color analysis, Water content (%) and Ignition loss in
Namsan soil

Water content Ignition loss

Site Hue Value Chroma %) %)
F-1-9 S5YR 25 2 10.3 45
F-2-9 2.5YR 3.0 2 3.1 4.1
F-3-9 25YR 3.0 2 10.2 4.0
F-4-9 25YR 3.0 2 9.0 43
F-59 10YR 3.0 4 20.6 10.0
F-6-9 S5YR 25 2 22.3 104
R-1-9 25YR 40 3 13.8 49
R-3-9 25YR 3.0 3 13.1 5.3
R-4-9 25YR 40 3 7.3 44
R-5-9 25YR 25 1 12.6 6.9
R-6-9 25YR 25 1 3.1 3.6
R-7-9 10YR 3.0 1 9.5 5.5
R-8-9 10YR 3.0 4 12.0 34
R-9-9 10YR 3.0 3 114 6.3
S8 AMEe] A= EAlo] ¥t Table 25 XA

A B AR, S8} IS e Zlolth
Ede] Ade BEASE XYGoly Al wet ¥
slelr HEe e S AR IR sl 1xg B
P FE3 B vIEl] =& WEE UEpIth EY
o] 32 Munsell Color Chart(Munsell color charts,
2000)% olg3le] AAsk=d Aol 32490 WY, W,
A=E MlEslsle] A4sH}. 5 Huee= 10R(zero YR) ~
10YR(zero Y)o] A0 2 FE35L Valuee= 0~107F41<]
7|12 971E JehlH Chromas 28 W7]o] Ao
ZHE] o ATE 0~20 HYE ZVIsIHA gl &
Ake] EoRS A} 2 5YR~I0YR, WX 2.5-4, = 1-4
o] WMoZ vEhdal 8-S 3.1-22.3%, FA7iEl 9
3k F71ESERS 3.4-104%% UERdTE g580] 71
T AHS ALY BEo® 23%E 7K B R-7-
9 AA 3.1%el Hvlgt] &F 7] xfolg BTt FE3t
ol 3 FIIEHS 19929 2.13%, 200139
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Table 3. The physi-chemical statistics of Namsan soil

Statistics
Min Max Mean Std dev

Water rate (%) 3.100 26.800 12.100 5.880
Ignition loss (%)  2.600 10.400 5.348 2.039

Item(Unit)

Cu 1.304 10.698 3.734 2.382
Pb 3.149 38.325 15.000 9.699
Cd 0.000 0.065 0.010 0.021
As 0.000 0.780 0.243 0.279
Zn 14.652  241.320 103.290 48.137
Ni 3.479 31.302 11.649 5.903
pH 4.380 7.250 5411 0.927
Fig. 2. Soil analysis map of Namsan park. *note) unit : mg/kg except for water wate, ignition loss and pH.
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Fig. 3. The relationship between the heavy m etal and water rate and ignition loss as the sampling s ite.
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Table 4. The correlation coefficient among soil factors of Namsan park
Water rate  Ignition .
Item Month %) loss (%) Cu Pb Cd As Zn Ni pH
Month 1.000
Water rate(%) —0.195 1.000
Ignition loss(%) 0.139 0.720**  1.000
Cu —0.148 —-0.161 0.026 1.000
Pb —-0.100 -0.107 0.057 0.827** 1.000
Cd —0.739*%*  0.390 0.068 0.364 0.226 1.000
As -0.791 —-0.019 —0.263 0.121 0.070 0.598** 1.000
Zn 0.078 —0.205 0.051 0.694** 0.447*  0.037 —0.169 1.000
Ni —0.502* 0.005 0.043 0.205 0.014 0.337 0.137 0.365 1.000
pH 0.140 —0.164 —-0.123 0.105 -0.209  -0.059 —-0.236 0.508 0.177 1.000
note) **: 0.01 significance level *: 0.05 significance level
oH B pH B
— NI =
Zn
Zn [ T
Cd As
] cd
Cu g Pp E=
cu H
water rate(%) F’ Ignition loss(%) B
value B water rate (%) E=p
0.0 20.0 40.0 600 8.0  100.0  120.0 chroma B
value H
OMay B September (ma/Kg or %)
. 0.0 200 400 60.0 80.0 100.0 120.0

Fig. 4. The comparison of heavy metals, pH, w ater rate and
value betw een M ay and September at Namsan soil.
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MEforest Mroad (mg/Kg or %)

Fig. 5. The comparis on of the mean concentration between
forest and circularroad.
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