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The Classification and Interpretation of Korean Soils Derived from
Sedimentary Rocks using Multidimensional Scaling
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It is very important to characterize five major properties of topography, drainage class, soil texture,
available soil depth, and gravel content for soil survey. We used multidimensional scaling method for
analyzing five major properties for the soils originated from sedimentary rocks to understand their
relationships. We simplified 5 major characteristics on soils derived from sedimentary rocks. That is,
topographic factor was 15 to 9, soil texture was 32 to 6, drainage class was 6 to 5, available depth was 4, and
gravel content was 3. For the viewpoint of eigenvector, from dimension 2, 3 to dimension 1, 4, mountain
soils and more fine soils dominated. By eigenvalue, there was no tendency, but in details, was some
tendency between small groups. Like this, closely observe exceptional distribution of soils, we need
improved intra-group homogeneity based on weight control of soil factor, addition and subtraction of soil
factors. Also, we carefully analyzed soil characteristics involved intra-group, then we need reconsideration
of past classification units.
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Table 1. The number of soil series derived from the
Sedimentary Rock in Korea.
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= Kind of sedimentary rock No. of soil series
S e dHer AEe Aol A4NA Ane B =
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Al B3 AEEE FX41717] A8 s E T Conglomerate 7
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Z0e A9 BRI @ FRoRE 2 4 e oW ;
Tertiary system 4

Table 2. The arranged categories for 5 soil characteristics used by multi-dimensional scaling analysis.

Soil characteristics Kinds of variables original data Kinds of modified variables
Mountains, Hilly and Rolling Mountains
Topography Mountain foots & Corrosion areas Mountain foots
Valleys, Alluvial fans Valleys, Alluvial fans
. Somewhat excessively drained, Well drained, Moderately well .
Drainage classes not modified
drained, Somewhat poorly drained, Poorly drained
Available depth(cm) <20, 20 50, 50 100, >100 not modified

Co. loamy, Co. loamy/Rock,
Co. loamy/Sandy Sk., Co. loamy/Sandy, Coarse loamy
Co. loamy/F. loamy, Co. loamy/F. silty, Co. loamy/Clayey,

Co. loamy/Weathered saprolite

F. loamy, F. loamy/Rock,

F. loamy/Skeletal, F. loamy/Sandy Sk.,

Soil textural famili i
ot fextural famihies F. loamy/Sandy, F. loamy/Co. loamy, Fine loamy

F. loamy/Clayey, F. loamy Sk.,
F. loamy skeletal with shells

F.silty, F. silty/Rock, F. silty/Sandy,

F. silty/Co. loamy, F. silty/F. loamy, Fine silty
F. silty/Co. silty, F. silty skeletal,
Clayey, Clayey skeletal Clayey

Gravel content(%) <10, 10 35, >35 not modified




i F FANS o4 EGEF 389
Appendix T . The main characteristics of soil series derived from sedimentary rock.

Soil series Topography Soil texture (family) Drainage class Auvailable depth (cm) Gravel content (%)
Goryeong Valleys Fine silty Poorly 20-50 0-10
Yugye Valleys Clayey Somewhat poorly >100 0-10
Pyeongjeon Alluvial fans Clayey Well 50-100 0-10
Bangog Valleys Clayey Well 50-100 0-10
Yuha Hilly Fine silty Well 50-100 0-10
Maesan Hilly Clayey Well 50-100 0-10
Sirye Hilly Clayey Well 50-100 0-10
Hajeong Hilly Clayey Well 50-100 0-10
Guisan Hilly Fine loamy Well 50-100 10-35
Imsan Hilly Fine loamy Well 50-100 10-35
Sinjeong Hilly Fine loamy Well 50-100 10-35
Buyeo Hilly Fine loamy Well 50-100 10-35
Pyeongchang Mountains Clayey Well 50-100 0-10
Gwarim Mountains Fine loamy Well 50-100 10-35
Mosan Mountains Clayey Somewhat excessively 20-50 0-10
Uji Mountain foots Clayey Well 50-100 10-35
Pyeongan Mountain foots Clayey Well 50-100 10-35
Jangseong Mountains Fine loamy Somewhat excessively 20-50 10-35
Mitan Mountain foots Clayey Well 20-50 >35
Cheongryong Mountains Fine loamy Somewhat excessively 20-50 >35
Eumseong Mountains Fine loamy Somewhat excessively 20-50 >35
Yeongdong Mountains Coarse loamy Somewhat excessively 0-20 10-35
Habin Mountains Coarse loamy Somewhat excessively 0-20 10-35
Jeongdong Mountains Fine loamy Somewhat excessively 0-20 >35
Nagsan Mountains Coarse loamy Well 20-50 >35
Cheongsim Mountains Coarse loamy Somewhat excessively 20-50 >35
Daegu Hilly Fine loamy Somewhat excessively 0-20 >35
Dogye Mountain foots Fine loamy Well 20-50 >35
Deoggog Mountain foots Fine loamy Moderately well 20-50 >35
Isan Hilly Coarse loamy Somewhat excessively 50-100 10-35
Jincheon Valleys Fine loamy Well 20-50 >35
Maji Alluvial fans Fine loamy Well 20-50 >35
Gugog Valleys Fine loamy Moderately well 50-100 >35
Banho Alluvial fans Fine loamy Well >100 10-35
Anmi Alluvial fans Fine loamy Well >100 10-35
Yeongweol Alluvial fans Fine loamy Well >100 10-35
Dain Valleys Coarse loamy Well >100 10-35
Jugog Valleys Coarse loamy Well >100 10-35
Imdong Valleys Coarse loamy Well >100 10-35
Dojeon Mountain foots Fine loamy Well >100 10-35
Magog Valleys Coarse loamy Moderately well 50-100 10-35
Dongam Valleys Coarse loamy Moderately well >100 10-35
Maryeong Valleys Coarse loamy Moderately well >100 10-35
Oggye Alluvial fans Fine loamy Moderately well >100 10-35
Danbug Valleys Coarse loamy Well >100 0-10
Euiseong Hilly Coarse loamy Somewhat excessively 20-50 0-10
Gamgog Valleys Fine loamy Well >100 0-10
Bigog Valleys Fine loamy Moderately well >100 10-35
Yuhyeon Valleys Fine loamy Moderately well >100 10-35
Yonggog Valleys Coarse loamy Moderately well >100 0-10
Yulgog Alluvial fans Fine loamy Moderately well >100 0-10
Jeomgog Valleys Coarse loamy Somewhat poorly >100 0-10
Angye Valleys Fine loamy Moderately well >100 0-10
Samam Valleys Fine loamy Moderately well >100 0-10
Yanggog Valleys Fine loamy Somewhat poorly >100 0-10
Cheonggye Alluvial fans Fine silty Moderately well >100 0-10
Juggog Alluvial fans Fine silty Moderately well >100 0-10
Yeongil Hilly Coarse loamy Well 20-50 0-10
Gyeongsan Valleys Fine silty Moderately well >100 0-10
Yuga Valleys Fine silty Somewhat poorly >100 0-10
Mungyeong Valleys Fine silty Somewhat poorly >100 0-10
Bonggog Valleys Fine silty Somewhat poorly >100 0-10
Yugog Valleys Fine silty Somewhat poorly >100 10-35
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Fig. 1. Flowchart of Multi-dimensional scaling(MDS) for the

study.
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Fig. 3. Perceptual map of soil series derived from sedimentary
rocks.
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Table 3. Soil series distribution of each group.
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Soil series
I1-A Banho, Uji, Pyeongan, Buyeo, Sinjeong, Imsan, Guisan, Yuha
I-B Hajeong, Maesan, Sirye, Mosan, Pyeongchang, Mitan, Jangseong, Gwarim
I-A Pyeongjeon, Juggog, Cheonggye, Gyeongsan, Yugye, Yugog, Bonggog, Mungyeong, Yuga
I-B Yeongil, Angye, Samam, Yulgog, Yuhyeon, Bigog, Yanggog, Goryeong, Yonggog, Jeomgog
-A Euiseong, Dojeon, Gamgog
l-B Banho, Yeongweol, Anmi, Danbug, Oggye, Dain, Jugog, Imdong, Maji, Gugog, Dongam, Maryeong, Magog
V-A Isan
N-B Jincheon, Dogye, Daegu, Eumseong, Cheongryong, Yeongdong, Jeongdong, Habin, Deoggog, Cheongsim, Nagsan

Table 4. Interpretation of classification results.
Topography Soil texture (family) Drainage class Available depth (cm) Gravel content (%)

1-A Hi, Mf, Af C>18%' well >50cm <35%
1-B M, Hi, Mf FiL,C ex. well, well 20 100cm -
I-A Lv, Af FiSi, C well, mod, imp. >50cm <35%
1-B Hi, Lv C <35%"* - - 010%
I-A Hi, Mf, Lv C <35% ex. well, well - <35%
I-B Lv, Af CoL, FiL, C well, mod. - -
V-A Hi CoL ex. well 50 100cm 10 35%
N-B Lv, Mf, Hi, M CoL, FiL ex. well, well, mod. <50cm >10%

Topography M: Mountain, Hi: Hilly, Mf: Mountain foot slope, Lv: Local valley, Af : Alluvial fan,

Soil texture C: clayey, FiSi: Fine silty, FiL: Fine loamy, CoL: Coarse loamy,

Drainage class ex. well: excessively well drained, well: well drained, mod.: moderately well drained, imp.: imperfectly drained

' C>18% : Fine loamy, Fine silty, Clayey
Y C<35%: Fine loamy, Fine silty, Coarse loamy, Coarse silty, Sandy
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