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Abstract

The existing standard for soil erosion risk assessment has limitations in sustainable topsoil management since the fixed criteria
are applied to determination of soil erosion risk areas regardless of land use types. It may not be necessary to apply soil erosion
best management practices to agricultural areas with high potential of soil erosion because human or economic damage

derived from soil erosion might be tiny in that region. Furthermore, the fixed criterion with absolute values can select too
many hot spots of soil erosion to conduct efficient soil erosion management. Thus, objective of this study was to suggest the
relative criteria using statistical analysis for efficient soil erosion management. In future, the relative indices for soil erosion

prevention should be improved to provide a priority of soil erosion management considering economic damage from soil
erosion or functional values of soil with quantitative soil erosion. Additional researches will be needed to reflect a regional
characteristics and to consider various land use types and different criteria.
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74et7] st 4 vebd 5EAAE dEeR & ZEIA
XE “Tolerable, Low, Moderate, High, Severe”®] 5632°2
A Al8kal ATHOECD, 2008; OECD, 2013). g Ugtoll A=
FAAY A 2 BEABEE A9 JEe=R
OECD REJAARE 7IFL2 Frlsta o, S %
E BuN g EEIAC fE2d Agd ZEIHZO] 50
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versal soil loss equation (USLE) (Wischmeier and Smith,
1965), Revised universal soil loss equation (RUSLE) (Renard
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European Soil Erosion Model (EuroSEM) (Morgan et al.,
1990), Sediment Assessment Tool for Effective Erosion Control
(SATEEC) (Lim et al., 2005) §< Thg3t TEZ XA 2
Ardo] o]&5a ¢t} o] USLEE 717 g ArLH
£ BEd Fo shuolH, GISE AMEste] A T2 Ag+
EERYES S 4 tiJang et al., 2015; Junakovaa
et al., 2014; Jung et al., 2004; Lee et al., 2012).
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2. Materials and Methods

21, ARCHAX|A

2 A7 dFgdRA g2
20°~127°45°¢] Y3 st
57%% AR A FGolthFig. 1). Y5t
A7F @ol @Ashe NJoz 20023 Bl EFA 20033
HEZmue 22 A549 ggo2 HI 1,221 NTUS
a7 S THKWRC, 2004; KWRC, 2007). =3
dotd F92 EGRAL Hd AFF, AHF, EA]
89 F2E /A Utk AFF FHAA Y HIHL #
o FAZATE 40~60%<1 ol AAFHHH 33%E
AR B ke Ao, AAF FHAA Y HIHLE /9
9] 53% oldE T4 JE EAEEY Ad 4 FEZ
EJOT ZERAR A Y92 Al 859 AEAITH|
Aths Fo|thLee, 2006). 11 EXo]E ZHo|A Kol
t AYF L AT s8R BRIV HoH, giREe
EXjolgo] FAAEZF Fe AA(HFYHA L 79.59%) 2
T4 Atk Folth(Table 1).
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2.2.1. Universal Soil Loss Equation (USLE) 7§
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Fig. 1. Location of study area and land use.
Table 1. The area and percent of land uses
Area Area
Land use - - Land use - -
(Unit: ha) (Unit: %) (Unit: ha) (Unit: %)
Bareland 2,295.22 1.16 Pasture 1051.37 0.53
Forest 157,248.06 79.59 Upland 17,771.40 8.99
House field 117.79 0.06 Urban 3,261.19 1.65
Orchard 4908.03 2.48 Water 3,002.07 1.52
Other fields 196.39 0.10 Wetland 1,298.46 0.66
Paddy 6,423.24 3.25 Totals 197,573.22 100

AMEEIRoH, o] Rd2 Z 303 EFHATES 45
Sl I Aol AFEH I 3 THBagarello et al., 2012;
John et al., 2011; Park et al., 2011; Shengpan et al., 2013;
Zhenlan et al., 2012). ] 292 u]Fo| A Wischemeier and
Smith (1965)°] oo ALHL oM, o] F Thrd ATASS
53] 2d 7jXo] o]FoX L tH(Jung et al., 2004; Park
et al., 2011; Parveen and Kumar, 2012). USLE 292 HE
AAZF (A) (ton/halyr) AHEE fsted 202 R) MI-
mm/ha-year-hr), EFF2IA (K) (ton-hr/MJ-mm), ZALE
&} BAEAA (LS) (F2H), ZEFERIR (C) (F2H4), ZHE
BARJZKP) (F-2+)9] 57FA] USLE AAF 234 (1)).

A= RX KX LSX CXP (0))]

©
of 9%t EY FAF Ao disiAT FEo] shesiH,
TZ3 4 (gully erosion)¥ 22 P F2F 4= 74 (channel
erosion)©] AWj&Ql Z9 F7HHQl AAF BPo] Hasich
(Lee et al., 2012).

2.2.2. USLE QIx} 7=

2 A dA 3EF EE 1A/} SI4E 10 mZ
€ USLERIAE TFE3te BEHAZES Hrisidenz

E AT E ZE USLEYAE SI4% 10 mZ FE3I T
A gl A2 107 AGel U F-ARAE

ARESIR L™, Park et al. (2000)0] AAIFE 1973d~19963

7HA 9] BFAAE AHESIATHTable 2, Fig. 2(a)). L4t

a

Table 2. The rainfall-runoff erosivity factor of precipitation stations in Imha-dam (MJ-mm/ha-year-hr)

Number City/county R factor Number City/county R factor
1 Gunwi 2,794 6 Yeongcheon 2,723
2 Bonghwa 3,431 7 Uljin 3,027
3 Andong 3,054 8 Euiseong 2,814
4 Yeongdeog 2,668 9 Cheongsong 2,827
5 Yeongyang 2918 10 Pohang 2,778
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Fig. 2. Distribution of the USLE factors. (continue)

g7 fetd
st (2), Fig. 2(f)). BAt== DEM<
£ degreedH 2 4G 3 THFig. 2(c)).

dstdel et 10m sj4=S] DEME T35
A3t Slope

LS=

[FlowAccumulation) X Cellsize ) ( sinf < 0.01745 )

22.1 0.09
2
A2 229} ZEAZQAE MOE (2012a, b)®t Shin

Table 3. USLE C factors and P factors for land uses

Landuse C factor | Slope gradient (%) | P factor
Bare land 1.00 - 1.00
Forest 0.05 - 1.00
Orchard 0.09 - 1.00
0.10 <2 0.12
2-7 0.10
Paddy 7-15 0.12
15-30 0.16
> 30 0.18

Pasture 0.15 -

0.30 <2 0.60
2-7 0.50
Upland 7-15 0.60
15-30 0.90
> 30 1.00
Urban and built-up’ | 0.10 - 1.00
Water’ 0.01 - 1.00
Wetland” 0.05 - 1.00

"The data from Shin (1999) were used.

DEM
Value

High: 1215
Meters

0 5000 10,000 20,000 30,000 Low : 90

(f) Digital Elevation Model

(1999)7F AAIG ke AMESIROH, EXC RS AME-st
o] AAE FE5YTHTable 3, Fig. 2(d), (e)). Zd L &
BAJNAY B9 BARE sty AAE 4Gt

B AFoME 99 Zo] 57119 USLEQIA et ¢
GAEE F5% F GISE A5t A 49 ZEFITFS
gtk 2l EXo] g mE FEIAY ol E %
7Fsb7] fste] B9, JERAEA, UA, BA), = i 3
2, §A4, 249 F kA EXol&E ZEIAFS
stach 28y fdatded EFEY le EXlE F 3¢
2R e AA BEZA ] HASR Gomz o] X
ol gt FEZIAFES 0 ton/ha/yrZ F7FsHATH

oh,

23. OECD X HE 1A| 7|=0il ME EEAAE 2N

i
BEV APz Fastthe Q4o g w

WellAe ZEZAAHAGE A5y 9 BEHAAR
ARl AF7F JPEHAL Utk I F OECDAA AAG 5
7Y ZEIAREE ZEIAE v 99t 7lhke]
= 2 tH(Table 4). OECDI A= 6 ton/ha/yr P|THe] T EZ 2]

Zo 3 AEE B3 Qem 33 tonha/yr 279 RE
ANZL AZG o7 Bu ok wEkA 33 ton/halyr
239 REZ o] A AL ZEFNS #F ]
% dAg v ods ¢ & Atk 2HY FUl ZE
HAFES g ATFolA 33 ton/halyr 231 A o] %
TEY 30% ooz EAEY FFFAE= 50 ton/halyrs
Z¥ste AYd et AFFA7F 228k, 75 ton/halyr
25t BERAF 242 REFY tido] Zas AY

A

<
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Table 4. Five categories of soil erosion risk in agricultural land area defined by OECD (2008)

Erosion categories

Tolerable

Low

Moderate High Severe

Soil Erosion (ton/ha/yr)

<6

6 - 11

11 - 22 22 - 33 33 <

Table 5. Categories of the topsoil preliminary investigation guidance by Korean ministry of environment

Erosion categories

Field investigation area

Concern area Measure area

Soil Erosion (ton/ha/yr)

50 <

< 75 75 <
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Fig. 3. Spatial distribution of the estimated soil erosion by land uses (ton/ha/year).
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Fig. 3. Spatial distribution of the estimated soil erosion by land uses (ton/ha/year). (continue)
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Table 6. Result of estimated soil erosion by land uses

Soil erosion (ton/ha/yr) Soil erosion (ton/ha/yr)
Landuse Landuse
MAX Average MAX Average
Bareland 4,168.99 124.13 Pasture 492.09 43.54
Forest 307.94 23.79 Upland 1,634.97 83.86
Orchard 527.71 16.81 Urban 498.98 15.77
Other fields 284.47 20.10 Wetland 275.00 3.92
Paddy 551.83 15.98 Entire Watershed 4,168.99 29.42

datd 99 AA HF EEZAZFS 2942 ton/ha/yrZ
UetgteH, Ao SEANFS L= AL 4,168.99 ton/halyr
2 UEhyith EXolg¥E By FEIATS AuEd 1}
A A FF BEEAX =] 124.13 tonhalyrZ 7HE EA
Uehgon, £ A 2= Do 83.86 tonha/yr2 =A U
ERtth I ool 2AlA 22 B REZAF 43.54 ton/
halyr2 7 Uebgen, UMz Exo]-goA= 30 ton/ha/yr
olate] Hvt REZAF AV} AT Ao AUk
+ Ha BEHFO] 7P E AN 4,168.99 towhalyr
2 718 aA AEEJeY, tE EXol&A s TEA
T ABZAR B2 AYelA HiEAl 52 A9 FHujzkol
Aol HAE gstth 2y 2A9 F9 AxTEo| H

40
o YedE BFSL ¥e W BEAAGe] 4FH o

fre= datd W =A% Tio}h AFo FF AAES} <%
33% (18.3°)2 H2 ZAIEE Bo ZEAA s AT

A 245 7HAAL Q7] ‘ﬂv“:‘ﬂi} woE

L

3.2 OECD Y EE 1A| 7|F0| mE EEAAZF EM

2 dFdNE TEINFS EX8EE 2FT F 7
Zo] 9l" OECD ¥ 4% HE 3 FEAAEE F&
sto] ZEZAFIANY By BAS A HFig. 4(a) ~ ().
E A A AAlstE TP EE OECD severeo| 33 sh=
71241 33 ton/ha/yr o|dol siFste WA, FFF TEL
Al Al AL Qle XEZHA tAA (50 ton/halyr Z7F)
o REAA $#AY(75 ton/ha/yr 23l th3 HHF 1
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Fig. 4. Results of the estimated soil erosion hot spot area (ha).
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Fig. 4. Results of the estimated soil erosion hot spot area (ha). (continue)
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4. Conclusion

OECD ¥ #3%
A FEAAAES IAPES BAGD A2
E2 13 AUF TEIAA]

X EIA A AA S

EE AAskA T OECD

Soil erosion (ton/ha/yr)

Landuse
MAX 10% 20% 30% 40% 50%
Bareland 4,168.99 473.17 185.41 39.10 0.1215 0.0606
Forest 307.94 53.72 38.97 30.81 25.06 20.24
Orchard 527.71 51.74 29.21 16.38 8.31 3.25
Other fields 284.47 63.74 36.83 21.31 10.68 4.13
Paddy 551.83 50.49 20.14 10.16 428 1.11
Pasture 492.09 116.57 81.20 58.91 41.63 25.27
Upland 1,634.97 224.99 149.21 104.68 72.50 45.44
Urban 498.98 49.89 24.48 12.49 6.2306 2.3266
Wetland 275.00 10.86 2.0744 0.0581 0.0040 0.0023
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Fig. 5. Results of the estimated soil erosion hot spot area at upland (ha).
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