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2 Interpretation of Soil Catena for Agriculturdl Soils derived from Sedimentary Rocks

ABSTRACT

In Korea, the soil series derived from sedimentary rocks are classified into seven soil
series of coarse loamy soil such as Dain, Danbug, Dongam, Imdong, Jeomgog, Maryeong,
and Yonggog; seventeen soil series of fine loamy soil such as Angye, Anmi, Banho, Bigog,
Deoggog, Dogye, Dojeon, Gamgog, Gugog, Jincheon, Maji, Mungyeong, Oggye, Samam,
Yanggog, Yeongwol, and Yulgog; six soil series of fine silty soil such as Goryeong,
Bonggog, Juggog, Gyeongsan, Yuga, and Yugog; and four soil series of clayey soil such as
Mitan, Pyeongan, Pyeongjeon, and Uji. All thirty—four soil series have different drainage
rates and topography. However, the soil texture depends on the parent rock. The buffer
functions in GIS (Geographic Information System) techniques were used to calculate
adjacent soil series from a soil series. The length of the adjacent soil series was adjusted
because a side of the buffer area was one meter long. The cluster analysis was conducted
using the CCC (Cubic Clustering Criterion) method, in which the number of clusters is
calculated based on the individual soil series ratio. Soil survey has been carried out since
1964 as “The reconnaissance soil survey” , and 1:5,000 detailed soil survey was
completed in 1999 with a five—years plan in Korea. Today, all the soil survey information
has been computerized. GIS techniques were used to establish a digital soil map; however,
there have not been any studies to interpret pedogenesis using the GIS technique. In this
study, the area of the adjacent soil series were obtained using the GIS technique. The
area of the adjacent soil series can be calculated based on the information area. The
similarities of soil originated from sedimentary rocks were estimated using the length. As
a result, the distribution of grain size was different based on the types of sedimentary
rocks and the location. The clusters were distinguished into limestone, sandstone, and
shale. In addition, the soil derived from shale was divided into red shale and gray shale.
This means that quantitative interpretation of the catena and this established method can
be used to interpret the relationship between soil series.

KEYWORDS : Soil Catena, Soil Map, Cluster Analysis, GIS
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FIGURE 1. Analytical process of soil catena interpretation
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FIGURE 2. Distribution of agricultural soils derived from sedimentary rocks in Korea
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TABLE 1. Catena on representative soils derived from sedimentary rock.

Series on agricultural soils derived from sedimentary rock.

Soil texture Bed rocks Drainage class
(family) Upland Paddy
Well Moderately well Moderately well  Imperfectly Poorly Very poorly
Danbug Dongam Jeomgog
Coarse Sandstone .
Dain Maryeong
loamy Red shale
Imdong Yonggog
Anmi Angye Mungyeong
Banho Bigog Yanggog
Dogye Deoggog
Sandstone ‘
Dojeon Gugog
) Gray shale,
Fine loamy Gamgog Samam
Red shale, i
) Jincheon Oggye
Limestone i
Maji Yulgog
Yeongwol
Gyeongsan Goryeong
Juggo Bonggo!
Fine sil Gray shale, 9000 9000
y Red shale
Yuga
Yugog
Mitan
Claye Limestone Ui
vey Pyeongan

Pyeongjeon
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Table 2. Series on agricultural soils by investigation area

Soil texture Upland soil Paddy soil
(family) Soil series Area (ha) Soil series Area (ha)
Dain 4,943 Dongam 881
Danbug 2,559 Jeomgog 726
Coarse loamy Imdong 430 Maryeong 271
Yonggog 1,180
Anmi 7,278 Angye 6,911
Banho 54,525 Bigog 16,257
Dogye 27,876 Deoggog 2,557
Dojeon 2,080 Gugog 1,547
Fine loamy Gamgog 2,317 Mungyeong 479
Jincheon 1,603 Oggye 2,885
Maji 8,471 Samam 735
Yeongwol 1,157 Yanggog 15,114
Yulgog 605
Bonggog 720
Goryeong 378
Fine sity Gyeongsan 9,603
Juggog 987
Yuga 31,778
Yugog 2,202
Mitan 15,831
Clayey Pyeongan 7,454
Pyeongjeon 2,501
Uii 311

Total 139,336 (59%) 95,816 (41%)
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Soil texture (family) Upland soil Paddy sail
Soil_series Number of soil series Soil series Number of soil series
Dain 99 Dongam 86
Danbug 88 Jeomgog 64
Coarse loamy Imdong 51 Maryeong 46
Yonggog 71
Anmi 108 Angye 137
Banho 225 Bigog 177
Dogye 190 Deoggog 96
Dojeon 84 Gugog 60
Fine loamy Gamgog 17 Mungyeong 44
Jincheon 57 Oggye 101
Maji 98 Samam 86
Yeongwol 43 Yanggog 159
Yulgog 59
Bonggog 85
Goryeong 50
Fine silty Gﬁi‘;g%?” 18331
Yuga 172
Yugog 104
Mitan 107
Pyeongan 84
Clayey Pyeongjeon 86

Uji 4
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TABLE 4. Calculate area of adjacent soil series

Soil texture (family) Upland soil . . Paddy sail
Soil_series Area (ha) Soil_series Area (ha)
Dain 47.9 Dongam 18.3
Coarse loamy Danbug 47.8 Jeomgog 11.8
Imdong 17.0 Maryeong 33.0
Yonggog 21.4
Anmi 86.3 Angye 119
Banho 631 Bigog 297
Dogye 198 Deoggog 53.7
Dojeon 18.2 Gugog 41.2
Fine loamy Gamgog 24.1 Mungyeong 60.0
Jincheon 91.0 Oggye 72.6
Maji 83.9 Samam 67.0
Yeongwol 1.4 Yanggog 160
Yulgog 10.8
Bonggog 10.8
Goryeong 40.0
) ! Gyeongsan 166
Fine silty Juggog 16.2
Yuga 344
Yugog 34.7
Mitan 67.4
Pyeongan 72.6
Clayey Pyeongjeon 23.5
Uji 0.8
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