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Regional Soil Distribution in Jeju Island by Climatic Factors
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We analyzed relationship soil distribution and climatic factors using temperature, precipitation and
evapotranspiration maps in Jeju island. The whole area was divided into 5 groups - mesic high moisture
region(groupl), thermic high moisture region(group2), thermic balanced moisture region(group3), thermic
short moisture region(group4), thermic very short moisture region(group5), by soil temperature and
monthly moisture balances. By the sequence from groupl to group5, the occupation ratio of soils was
increased in order of andisols, inceptisols, alfisols, ultisols in soil orders, and of black soils, very dark brown
soils, dark brown soils in soil colors.
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Soil-Tempsoem = 2.84 + Air-Temp * 09331
(r*=0974) (1)

where, Soil-Tempsoiem : mean monthly soil
temperature at 50cm depth

Air-Temp @ mean monthly air temperature

2 vl A JA7FE (inverted  distance weight)
S o] &St SR I = 29k UAEE 2
E T

FE 9|83+ Hargreaves®H O Z F43 & FAO
Penman-Monteith Z=@AFeF0 2 SAksF A th(Allen et
al, 1998). AFA oA 1991dHE 10d7ke] I
NEAEE et lS W Hargreaves 5 Ab et
FAO Penman-Monteith SWAFEF Zho| = thg-9 &
AZF AA T

Har-ET = 00023 # (Tmeant17.8) (Timax = Twin)0.5 * Ra (2)
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where, Har-ET : monthly Hargreaves
evapotranspiration(mm month ™)
PM-ET : monthly FAO Penman-Monteith
evapotranspiration(mm month™)
Tmean, Tmax, Tmin: monthly mean, maximum
and minimum temperatures('C)
Ra : mean monthly extraterrestrial radiation
(MJ m™ month™)
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Fig. 1. A map of soil temperature in Jeju island. Bold line
means the boundary of soil temperature regimes, 'Mesic'
region in middle and 'Thermic' region in outer part.

Fig. 2. A map of annual precipitation on Jeju island.

Evapotranspiration(mm/yr)

Fig. 3. A map of potential evapotranspiration on Jeju island.
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Table 1. Areal percentages of soil series in mesic region
compared to area of total series and mesic region.

Areal percentages to areas of

Soil series
total soil series mesic region

Jeogag 96.6 7.0
Noro 96.6 17.6
Nongo 91.1 6.0
Heugag 90.8 325
Tosan 90.0 6.9
Gunsan 86.5 4.5
Hangyeong 71.2 1.6
Songdang 29.5 2.9
Pyeongdae 26.5 7.8
Miag 232 1.0
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Fig. 4. A map of annual moisture balance on Jeju island.
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Fig. 5. A number of months with negative moisture balance in
a year on Jeju island. Dots mean locations to check monthly
moisture balances for figure 6,7 and 8.
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Fig. 6. Changes in moisture balances at 'west' area on Jeju
island(see figure 5).
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Fig. 8. Changes in moisture balances at 'mountainous' area on
Jeju island(see figure 5).
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Fig. 7. Changes in moisture balances at 'east' area on Jeju
island(see figure 5).
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Fig. 9. Spatial distribution of soil groups by climatic factors in
Jeju island.
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Table 2. Distribution of soil series in each groups classified with monthly moisture balance and soil temperature on Jeju island.

Areal percentages of soil series in each groups

Soil Series Soil Taxonomy Area - -
Mesic Thermic

(*Soil Color) (USDA) (ha)

Group | Group 2 Group 3 Group 4 Group 5
Ara (VDB) Fulvudands 8719 0 38 41 16 4
Andeog (VDB) Hapludands - - - - - -
Aeweol (DB) Eutrudepts 226 - - 47 53 -
Byeongag (VDB) Hapludands 255 - 17 58 21 4
Daeheul (DB) Udifluvents 357 - 83 11 6 -
Daejeong (DB) Hapludands 313 - - 45 18 36
Donghong (DB) Hapludalfs 933 - 35 24 18 22
Daepyeong (DB) Eutrudepts 350 - - 74 26 -
Donggui (DB) Eutrudepts 5088 - 9 59 30 3
Euigui (VDB) Melanudands 2333 - 68 32 - -
Gapa (DB) Udipsamments 1232 - 53 17 3 27
Heugag (BF) Fulvudands 12619 94 6 - - -
Hanrim (VDB) Hapludands 1108 13 63 22 2 -
Hamo (B) Durudands 846 - - - 94 6
Hangyeong (B) Melanudands 809 81 19 - - -
Haean (DB) Endoaqualfs 153 - - 8 8 83
Haweon (DB) Hapludults 2165 - 4 3 35 58
Haengweon (B) Melanudands 6430 4 93 3 - -
Ido (DB) Eutrudepts 1006 - 15 65 20 -
Inseong (VDB) Durudands 423 - - - 77 23
Tho (B) Haplosaprists 44 - - - 100 -
Jeogag (BF) Hapludands 2566 98 2 - - -
Jeju (VDB) Hapludands 6969 18 60 18 4 -
Jeongbang (VDB) Melanudands 2610 - 41 55 4 -
Jungmun (VDB) Hapludands 12641 12 36 42 8 2
Jungeom (VDB) Fulvudands 6831 1 47 36 15 1
Jocheon (DB) Udorthents 1844 - 4 31 25 40
Geumag (B) Melanudands 802 9 83 - 8 -
Gangjeong (DB) Hapludalfs 860 - - 20 26 54
Gujwa (VDB) Fulvudands 14208 1 55 18 17 10
Gueom (DB) Eutrudepts 3018 - 8 35 31 26
Gamsan (VDB) Hapludands 729 15 32 53 - -
Gyorae (VDB) Dystrudepts 1371 6 45 30 14 4
Gimyeong (B) Melanudands 5934 1 97 1 1 0
Gunsan (BF) Fulvudands 1844 91 2 6 1 -
Minag (B) Melanudands 6379 11 74 13 2 -
Miag (B) Hapludands 1509 32 54 14 - -
Mureung (DB) Hapludalfs 2471 - 2 7 12 78
Nagcheon (DB) Psammaquents 95 - 100 - - -
Namweon (B) Melanudands 3157 1 82 16 1 -
Onpyeong (DB) Udipsamments 306 - 73 - 27 -
Ora (VDB) Eutrudepts 8865 7 42 40 9 2
Pyeongdae (B) Melanudands 10330 36 62 1 - -
Pyoseon (B) Melanudands 780 7 90 3 - -
Nogsan (B) Hapludands 1925 11 84 5 1 -
Songdang (B) Melanudands 3477 40 51 8 - -
Sineom (B) Melanudands 3579 2 92 6 1 -
Sanbang (VDB) Udivitrands 539 - 3 65 26 6
Songag (VDB) Hapludands 2231 14 38 34 7 6
Sara (DB) Udifluvents 2355 - 0 45 54 -
Tosan (BF) Fulvudands 2690 94 6 - - -
Topyeong (B) Melanudands 2369 - 96 3 1 -
Wuimi (B) Melanudands 3762 10 72 17 1 -
Weolryeong (DB) Udifluvents 153 - - - - 100
Weolpyeong (DB) Endoaquepts 182 - - 64 - 36
Yongsu (DB) Hapludalfs 262 - - 76 24 -
Yongheung (DB) Hapludalfs 2938 - 3 56 15 26
Yongdang (DB) Eutrudepts 496 - 9 37 11 43
Yonggang (DB) Eutrudepts 139 - - 18 36 45
Yeongrag (DB) Hapludalfs 335 - 4 - 30 67
Noro (BF) Hapludands 6408 98 2 - - -
Nongo (BF) Hapludands 2304 -5 5 - - -
Udo (VDB) Hapludands 627 - 22 4 63 11
Total 169580 28 39 19 9 5

*B, Black soil; BF, Brown forest soil; DB, Dark brown soil; VDB, Very dark brown soil; BF, Brown Forest soil.
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