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Soil Erosion Risk Assessment by Soil Characteristics and Landuse
in the Upper Nakdong River Basin

Chan-Won Park, Yeon-Kyu Sonn*, Byung-Keun Hyun, Kwan-Cheol Song, Hyun-Chung Chun,
Hyun-Jun Cho, Yong Hee Moon, and Sun-gang Yun

Division of Soil & Fertilizer Management, NAAS, RDA

This study was conducted to evaluate soil erosion risk with a standard unit watershed in the upper Upper
Nakdong River Basin according to soil characteristics and landuse using the spatial soil erosion map. The
study area is 3,605.6 kmz, which consists of 2 subbasins, 35 standard unit watersheds (Andong basin 18, Imha
basin 17). As a evaluation of soil erosion potential using the spatial soil erosion map, total annual soil loss and
soil loss per area estimated 2,013 x10° Mg yr ! (Andong basin 979, Imha basin 1,034) and 6.1 Mg ha yr'l
(Andong basin 6.0, Imha basin 5.2), respectively. 54.2% of soil loss was originated from Arable land (Andong
basin 49.0%, Imha basin 59.0%), and the area of regions, graded as higher “Moderate” for annual soil loss, was
201.7 km’ (Andong basin 84.9, Imha basin 116.8). Average soil loss per area of unit watersheds by
classification according to soil dominant parent material types ranked “Sedimentary rock group” > “Mixed
group” > “Metamorphic rock group” > “Igneous rock group”. In conclusion, the results of this study inform
that the classification of soil parent material type would be effective for soil erosion analysis and interpretation
in the Upper Nakdong River Basin.
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Table 1. Area of catchment in this study area.

Andong subbasin

Imha subbasin

Watershed  Area (km’) Watershed  Area (km’)
200101 129.7 200201 9.7
200102 60.3 200202 70.7
iggigi Z'(l) 200203 152.7
200105 2.8 200204 14.1
200106 90.0 200205 143.5
200107 50.2 200206 68.4
200108 104.7 200207 124.7
200109 63.8 200208 113.6
200110 41.0 200209 186.4
200111 85.9 200210 150.8
200112 11.7 200211 60.6
200113 232.5 200212 189.4
200114 64.1 200213 11.2
200115 75.0 200214 270.0
200116 81.6 200215 186.6
200117 284.6 200216 62.9
200118 38.0 200217 77.3
subsum 756.6.0 966.8

Sum 3605.6
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o]-&-5F3ItE (NIAST, 2007), 2E% EGFEAEE 794l
A}, EYRAIA 2z} & USLE (Universal Soil Loss
Equation)®] 57} QI&}]] "41?& FAAEE o]-gsto] AtE]
Rt} (Wischmeier and Smith, 1965, 1978; Renard et al.,

1997). 739012} (R factor) AHH-& 7]AFY ‘81 — ‘10 7H-95F
ARG ol §510] ZAAE AVatol B Aol
o]-8-35} T} (Park et al., 2011). EFH A4 Q1A} (K factor)
L BT U AlRsl] $71% B ALUE SES
o] 83te] AARIASH (Jung et al,, 1999;Jung et al.,
2004), AR} (LS factor)= 422 A% (DEM)@} 1:5,000
AR EokEol g 7H] 245 A4 S olgsto]
Aikstaet AT EQIAL (C factor)= Wischmeir and
Smith (1965, 1978)9] 2412} Aol et gh& 7129 B
vl HESAL, 2R EX| 0 EERE AT B
o Bad Agu Rzl 1378 LESte] QAgES 2
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Ack i Aol digt BEgFA9] 1S H7lsk] 9l
&lo] Jung et al. (20059} Zo] Zz} “mj-AE (Very
tolerable)”, “ZL& (Tolerable)”, “9FFAS (Low)”, “‘HE
(Moderate)”, “2F7HASF (High)”, “A1$F (Severe)”, “uf--Alt
(Very severe)' 9] 75508 a5l EFAAAE +
35}0] IS, A0S W S o] T2 £
A LS e 5018 L EPR A 12500
BAY EATE BREol $2ATY RS UL

st AAFSHAH.
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& A4S 913 USLE 8 9] 57 QIAbghe] | w=olc}, HA]
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Fig. 2. USLE factor maps of this study area.
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(a) Andong subbasin  (b) Imha subbasin

Fig. 3. Soil erosion potential map of the study area.
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Fig. 4. Annual Soil loss and soil loss per area according to
watershed.
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Table 2. Annual soil loss of study watershed according to Landuse.
Watershed N B AIATB) Watershed A B AATB)
--------- Mg yr‘1 e -—------- Mg yr’1 e
200101 27,984 90,191 0.24 200201 14,910 22,037 0.40
200102 8,883 32,837 0.21 200202 10,445 19,601 0.35
200103 12,699 27,630 0.31 200203 78,600 29,608 0.73
200104 4,477 17,843 0.20 200204 4,204 1,634 0.72
200105 10,435 19,750 0.35 200205 64,701 29,269 0.69
200106 10,655 15,988 0.40 200206 40,249 13,912 0.74
200107 20,398 15,142 0.57 200207 69,184 22,548 0.75
200108 14,248 30,161 0.32 200208 63,887 25,581 0.71
200109 29,088 17,127 0.63 200209 38,953 40,701 0.49
200110 15,010 13,285 0.53 200210 30,086 32,656 0.48
200111 32,697 20,926 0.61 200211 22,406 14,571 0.61
200112 6,478 3,443 0.65 200212 53,019 44,168 0.55
200113 97,734 60,113 0.62 200213 1,008 2,858 0.26
200114 41,841 17,948 0.70 200214 58,695 42,761 0.58
200115 31,593 18,463 0.63 200215 37,008 41,232 0.47
200116 26,446 20,324 0.57 200216 7,105 13,375 0.35
200117 76,372 72,403 0.51 200217 17,825 25,695 0.41
200118 12,203 5,795 0.68
sum 479,242 499,372 0.49 sum 612,285 422,210 0.59
I = (200117), (200113), (200101) A%, Hstd 74 Aol ks el vlste] FoFd Ao R ek AA|
o] 9L (200203), (200214) AGolo] 53] wekeh WA E 2002~3d EjF AL julof ofat Gakom Jstu
& AT A AR A BB ek ehesk A3 1,221 NTUZRA] Szobaek 9tk (e et al,
S99 (200114), (200101), (200112)A-8-<, s} G4 9] 2011),
Ae wa FYAdol el waE A o] RE Fig, 5% 547 B S BES ekl Aoz
(200206), (200207), (200208) 2:-$-2jo] 53] E9irt, Seluet 544 EYGA BHEAQ 11 Mg ha ' yr ' (140]
OF Imm) 2 4% uf & A-olA 3et 7o 5 BEY
EX|0|SE EUAMABN B Exolge] M2 FAYRY FFO| BE oo w2 A AFW

19184 27 98l SR EXTEETES B
O] FHEAE ot 2EY DA BEFHA ¢
Fetact. dAqtolla AREEIE EX T EEFE
EZ|0| 8-S A Ed A/ 27t g REe
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2 12.3%, st F92 165.0%5
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Fig. 5. Distribution ratio of Soil erosion grade with Arable land.
(a) Parent material (b) Texture of Topsoil (c) Texture class of subsoil (d) Slope
Fig. 6. Soil characteristics map of the study area.
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Table 3. Classification of watershed based on major parent materal properties

Parent Material distribution rato(%)

Watershed Sedimentary Metamorphic

Igneous

Dominant Parent material type

rock rock rock others
200101 84.0 9.2 44 Sedimentary rock
200102 83.3 0.2 124 4.1 Sedimentary rock
200103 12.6 70.3 14.3 2.7 Metamorphic rock
200104 2.5 84.8 11.1 1.6 Metamorphic rock
200105 - 87.4 10.6 2.0 Metamorphic rock
200106 - 86.5 11.6 1.9 Metamorphic rock
200107 - 80.0 13.5 6.5 Metamorphic rock
200108 - 87.9 10.0 2.1 Metamorphic rock
200109 - 73.9 21.4 4.7 Metamorphic rock
200110 0.9 86.6 11.7 0.8 Metamorphic rock
200111 33.6 154 46.9 42 Mixed
200112 0.2 65.5 30.1 4.1 Metamorphic rock
200113 0.01 47.6 49.2 3.1 Mixed
200114 31.7 11.3 53.7 34 Mixed
200115 40.6 0.1 49.1 10.3 Mixed
200116 78.8 - 15.1 6.0 Sedimentary rock
200117 14.1 0.01 71.5 8.4 Igneous rock
200118 0.03 - 96.1 3.9 Igneous rock
200201 15.9 22.7 58.6 2.8 Igneous rock
200202 17.6 28.0 51.9 2.5 Mixed
200203 68.7 1.5 24.6 52 Sedimentary rock
200204 76.0 0.2 17.3 Sedimentary rock
200205 80.2 53 10.4 4.1 Sedimentary rock
200206 70.4 - 19.4 10.2 Sedimentary rock
200207 67.5 19.2 5.0 Sedimentary rock
200208 51.0 9.2 28.3 11.5 Sedimentary rock
200209 11.1 15.7 65.5 7.7 Igneous rock
200210 17.8 332 41.8 7.1 Mixed
200211 1.6 473 4.3 8.8 Mixed
200212 414 34 50.0 52 Mixed
200213 - - 78.9 21.1 Igneous rock
200214 51.1 6.5 36.0 6.4 Mixed
200215 62.3 - 31.5 6.2 Sedimentary rock
200216 67.2 - 17.7 15.2 Sedimentary rock
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Fig. 7. Soil erosion potential by watershed groups with
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