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ABSTRACT

The soil properties of the royal tombs (managed by cultural properties administration) located in Seoul and suburban
Gyonggi area were investigated to see the influence of the change in soil environment on the royal tomb soil. To compare
the soil chemical properties of four royal tombs soil of Changdeokgung, Jongmyo, Seooneung, and Dongguneung, pH,
organic content, available phosphate, extractable calcium, extractable potassium, extractable magnesium, cation exchange
capacity, degree of base saturation, and total nitrogen content were measured. The concentrations of Cd, Pb, and Cu
measured as the degree of heavy metal contamination can be an indication of atmospheric pollution in the soil
environment. To estimate the degree of soil compaction, soil hardness, pore space, porosity, bulk density, and soil
atmosphere were analyzed. Through these studies, following conclusions were made:

1. The soil hardness and pore space which can be used as indexes of soil compaction, were worse in the soil of Seooneung
than in those of Changdeokgung and Dongguneury. These phenomena seem to be the result of increase in visitors in
Seooneung and Dongguneung better and soil management in Changdeokgung and Dongguneung. When three different
regions of forest area, prohibited area, and soil compaction area in Seooneung soil were compared, the degree of
compaction in the forest area was less than compaction area, indicating the need for the employment of soil resting period
in the compaction area.

2. The pH measurements of all four royal tombs soil were higher in top soil than sub soil. The higher soil pH values in
Jongmyo and Seooneung seem to result from the application of soil conditioner. In the case of Seooneung, the values for
soil pH and organic content were higher in the forest area than those in compaction area. It is thought that active soil
management was employed in the forest area through application of organic matters and soil conditioners.

3. The heavy metal contents from soil of Changdeokgung and Jongmyo were higher than that from soil of Dongguneung.
Since Changdeokgung and Jongmyo are located inside Seoul, it is thought that the high level of heavy metal
concentrations in these royal tomb soil is the result of accumulation of pollutants from the city.
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Fig. 1. Hardness of topsoil and subsoil in four investigated sites.
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Fig. 2. Soil atmosphere of topsoil and subsoil in four
investigated sites.

Table 1. Proportion of particles for soil texture in four investigated sites

Hori Changdeokgung Jongmyo Seooneung Dongguneung
orizon

Sand Silt Clay Sand Silt Clay Sand Silt Clay Sand Silt Clay
Topsoil  65.4% 19.5 15.1 56.7 29.0 14.3 64.1 18.4 17.5 64.6 20.5 14.9
Subsoil  66.2% 20.3 13.5 56.2 30.2 13.6 60.3 14.0 25.7 60.9 21.2 17.9
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Table 2. Bulk density, porosity and gaseous phase rate of soils of three types of zone according to land use in Changdeokgung,

Seooneung and Dongguneung

i

- FERIT

[

. . Gaseous
. . Bulk density Porosity
Site Type Horizon (kefem?) %) phase rate
(%)
Top 1.63 52.0 28.0
Forested
Sub 1.70 48.4 37.0
Changdeokgung
. Top 1.39 46.9 11.5
Impassible? j
Sub 1.86 44.0 9.6
Top 1.27 74.1 30.9
Forested
Sub 1.43 59.3 24.7
. Top 1.55 57.0 18.7
Seooneung Impassible
Sub 1.62 50.6 153
Tk 1.58 52.8 113
Passible® op
Sub 1.60 476 9.0
Top 1.33 56.0 42.7
Forested
Sub 1.38 474 40.9
b 1 o Top 1.95 487 214
ongguneun mpassible
geunedng passt Sub 2,01 22 11.0
T 2.40 47.0 9.0
Passible op
Sub 2.41 46.6 7.7
 and ® mean zone not compacted by visitors and compacted and in grassed area, respectively
Table 3. Soil chemical properties in four investigated sites
Hori - N Avail. P Exchangeable cations p— BS
. ori- P - vail. cmolc/k
e PP aon (155 %) (mgke) (emolke) (cmolskg) (%)
K* Ca*  Mg»* Na'
Changdeok Forested Top 5.30 0.16 97.5 0.20 4.06 1.29 0.19 13.0 50.1
e
angdeokgung oreste Sub 5.00 0.04 383 0.11 1.62 0.46 0.15 8.16 343
Top 6.20 0.36 380.2 0.38 10.6 4.33 0.30 21.7 743
Jongmyo Forested
Sub  4.50 0.04 353 0.15 1.43 0.73 0.21 7.95 40.3
Top 5.80 0.05 5.60 - 0.07 2.61 1.16 0.49 9.09 459
Seooneung Forested
Sub  6.14 0.13 14.7 0.26 451 1.25 0.52 12.0 55.1
Top 4.87 0.21 302 0.25 2.07 0.40 297 15.0 37.5
Dongguneung Forested
Sub 446 0.15 25.6 0.16 0.39 0.09 3.29 9.37 11.0
Jepdth 0@ Bae 4 PRARYAY BE B & Xe BETH 57 ARG o) Lit
BE AP EPNFYL 24308 APRIRE Aol & o] 2k 2Xle BAlBle] AR SAGoZ AAsto] #
M3je] o] BIE3ATAY 63% S 7kkshd 2] S, 53] TSRS Up o] vkiol 37l &35t
RGN AEE olFae] Yol A Amdr it A} BRHGR AT ejzAele] 93] o} AT &

AR EF2 1 haB 3 m’e] EPNFAE ARIsh=A
3 Bl A A& EYNEgA At
ojfoldor & Aoz AFH). T EPNEA Az
AeAge] FPARQET BRI FAA AHHE
W AL sl fEElE 2 EgRist 9
71088 de] #9 5o =28 EYS BA% Ave
AlgEr.

&N E3A 2GRS T B AUIedEl 7P =

Journal of KoSSGE Vol. 10, No. 3, pp. 32~37, 2005

ko] o] =EER| ke AR AlgE
Ar|zs=s Yl HEYT vlus] Eu 60~80%E -
AsleATE g hEE 50% o3lE UeRdE ofs ¢
o2 ssE ARZE glo] YeRd Aol g% 4l
AEE YR EAE 9% AH)7iEe] sk vl AlREn)

33. EAEE vt

Y AYe] E9F FF45S vw3l A= Table 49} 2},



e A AHIgHEsL B o] - 3l8hgel] Al I 37

Table 4. Content of heavy metals in soil for four investigated sites

Pb Cd Cu
Site Type Horizon
(ppm)

Top 15.2 ND 39

Changdeok Forested
angceoigung oreste Sub 12.1 0.10 27
Top 20.6 0.10 : 9.4

Jongmyo Forested
Sub 6.8 ND 1.0
Top 2.36 ND 2.23

Seooneung Forested
Sub 2.11 ND 1.63
Top 741 0.05 3.28

Dongguneung Forested
Sub 5.12 0.03 2.09
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