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Estimation of Soil Loss Changes and Sediment Transport Path
Using GIS and Multi-Temporal RS data
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ABSTRACT : The purpose of this study is to estimate temporal soil loss change
according to long-term land cover changes using GIS and RS. Revised USLE(Universal Soil
Loss Equation) factors were prepared by using point rainfall data, DEM(Digital Elevation
Model), soil map and land cover map. During the past two decades, land cover changes
were traced by using Landsat MSS and TM data. As a result, forest area in 2000 has
decreased 25.3 knf compared with that in 1990. Soil loss has decreased 3751.2 ton/yr. On the
other hand, upland area has increased 22.5 k. Soil loss of upland has increased 5395.4
ton/yr. Therefore, soil loss in 2000 increased 6.3 kg/m’/yr compared with that in 1990. This
was mainly caused by the increased upland area.

Keywords : GIS, RS, RUSLE, DEM, Landsat TM, MSS
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Fig. 1. An-Seong Watershed
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Table 1. Sail erodibility factor, K
Organic matter content
Texture class < 0.5% 2% 4%
K K K

Sand 0.05 0.03 0.02
Find sand 0.16 0.14 0.10
Very fine sand 0.42 0.36 0.28
Loamy sand 0.12 0.10 0.08
Loamy fine sand 0.24 0.20 0.16
Loamy very fine sand 0.44 0.38 0.30
Sandy loam 0.27 0.24 0.19
Find sandy loam 0.35 0.30 0.24
Very find sandy loam 0.47 041 0.33
Loam 0.38 0.34 0.29
Silt loam 0.48 0.42 0.33
Silt 0.60 0.52 0.42
Sandy clay loam 0.27 0.25 0.21
Clay loam 0.28 0.25 0.21
Silty clay loam 0.37 0.32 0.26
Sandy clay 0.14 0.13 0.12
Silty clay 0.25 0.23 0.19
Clay 0.13-0.29

* U.S. Soil Conservation Service

3) AFAA (LS

— (X _ ym 2
LS = (22.13 Y™(0.065 + 0. 045S +0.00655°)
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Fig. 4. Flow direction

Table 2. Recommendation m value

BAE(S) of He X|== (m)
5% < S m=0.5
3% < S < 5% m=0.4
1% < S < 3% m=0.3

S < 1% m=0.2
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Table 3. Land cover changes
=RET AR A = =X = g Xy | EHH
198313 256.7 4.7 278.0 217 6.8 -
19901 2312 59 187.8 5441 8.7 74.8 17.1 583.9
200004 205.9 33.0 2022 289 6.0 973 8.7
FA} EAAGLE EGEL] dojv= HFE ALY Y Fsteg wg
acle] glerg 008 AEFstY C I 2FH &3tk B3 DEMO] 7} Az}
& FE3ATH o) BArze) welr P s FoA3AT
gz A 2L EGS BES]
5 JAAZAGAAA (P) A% 583 dAES FHA FS 3
e 18 Rofdg.
ANZAPHAR N oW B BE
e FUD A e AAARE 32 BN MY
B B¢ f47 obRd dAE 4%
B AbEel d@ B A2 v 3 A EgANT) 24S d8d £
geth o] Axpe g Fud A4, &9 RUSLE 2 229l R K, L, S, C, P
SR AR, wAA 2= Fo BH o 7 wlololE FekAth RUSLES) <%t
EGAAC VX 9%S #7bEY) 98 FolH R K L SE n4® e Hes
o] 2919 Fx9 Agolth oled AF T ¢ PE 7t AEwE AAEA} A=
£ A 3] AshE Wishmeier(1978)  RE] 223 EXI2EE o]§dd e
b At XS o3t P gl Y @e ALY

st

Table 4. Erosion control practice factor, P

A9 ZozA B o, 19839 J4xE
Landsat MSS(80m < 80m)o| 1. 19903 3}
20003 = 9] YAzl & = Landsat TM(30m X

Land Slope

Contour Strip cropping and

(%) Contouring frrigated Furrows Terracing
1-2 0.60 0.30 0.12
3-8 0.50 0.25 0.10
9-12 0.60 0.30 0.12
[3-16 0.70 0.35 0.14
17-20 0.80 0.40 0.16
21-25 0.90 0.45 0.18
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Table 5. Soil loss

Eok—ﬁ—éa”
: :% (kg/m fyn)
@] 19834 50.9
W {;”j::: 19901 518
2 Sek 20004 | 572
i
20000 = Ao WL 1990 Hls}
of 144k, ¥ AFe] WAL 125mE F
71EtE AT EY &Aoo 247t 1664.4

REAgbol A w tonfyr, 5395.4 tonyrz THu)EkA A& E o)
A g 2] Aol ppE FgHog Bi GHUAT EFELZFS 63 kg/miyrZ
Hol B &dd FH JFe vixe  soikth EYEMH dHsld Fd o
A8 2do] thE drrc o gou B S vAE EXIEEE RS dataZ FE
ok &algke ] A AEo] Ho] Landsat HA FEY 5 o} Egsdwgs ©
™S AHE3E dxele) ww - BAoe  93edl dojA RS datao] &84S =
qastx) e Aoz BeHn 7] AHME ABPYE FHIF WA
W0AEE  190dEe] EAmErs  AAsolol Bhn At
Azl AR go] FOIEN mAIA
o #A3A woU EFEHL Folg 33 RAUAEYQ 0|5 4= =M
RO Z o FH AR 200035 4ol A
BE5 =3 wo] X zjddo] LS factor GISE o] &3 USLE®] #A A uf$ 7h
b Aok el Aol BRHel wa o) o] B P AnsEw
Table 6. Soil loss for each class
Class Land cover (km) Sail loss (ton/yr)
‘90 2000 ‘0 2000
Forest 2312 205.9 23,689.0 19,937.8
Paddy 187.8 202.2 3,818.5 5,482.9
Grass 54.4 28.9 862.2 709.4
Upland crops 748 97.3 1,608.0 7,003.4
Sand zone 17.1 8.7 194.2 206.6
Water 8.7 6.0 0.0 0.0
Urban 5.9 33.0 0.0 0.0
Total 583.9 5839 30,1719 33,340.1
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Al FGE Al Algtel Ha, o]d 94ke AE USLE 2] s BA] Wischmeier
F-9] GISS] 7|1EFolnx HFZH 7] AQte LS dAE AFEFEH AALE(%)9
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LS #lolol A4 Aok HsATE B
i et A 125 ALES
S =iz ) S Aue ﬂUSLtE%Q{;j—’: @@Q}%;@;jl
) Aol Abgol sbsstel At AR
USLEZ} A= A3 HAUYS o=3=
A 7]A, LS = AFHA Q4 Ro] olgls HL BlTA] olAltojof
n= AT 09 @k 53 AFY )M AEY
B = DEMOZNE] F25=  agig 1S go] AYHAT A7
AR (degrees) Ho] dolg 4 vk EF, USLEE AR
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1) &9A4 (Wetness Index)
FaAFe EYTE FHEY T4

F
ARZA ALgE
(Beven and Kirkby, 1979) v} e 2

Wetness = lnAé (%)

o 71A, A = &9 71 2] & (m'/m)
S = BAHE (m/m)(tan 5 =8) °|t}.

AAFH FHolX F& A5 FEE
vEld A3 DEMIA F9]9 inHT
AAEA e FE, F AF] sHAFE
e EE EF& UE HAE 335 #ag
AT wekM F& Age F999
st BEE tisk= *P%% U3

co-Kriging 7} Q-Q T R AS-E
q A5, & ESFESAAGG A
TFEA /\]'*Q“E] 71% 3ot
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2) A

& 73 &= A 4=(Stream power index)
JE e g 314
2 He AFE T

718 o] = Aot} (Moore, 1992).

Q= A.S (6)
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o714, Q = 3L (stream power)
As = &9 71 A S (m'/m)
S = ZAtE (m/m)(tan 8 =S) ©|t}.

IAAEAFE EYEHF 2 EXol&
(K and C factor)¥ Agste 3730l
ot E¢Ed A3 E vEde 2T

AE7F " Uk

3) H3F 245 A4 (Sediment transport
capacity index)

Moore (1992) 58 99 ZHAIE 1y
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Fig. 7. Sediment transport capacity index
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A71M, ¢ = BHLFTAT
As = @971 A H(m'/m)
B = ZAALL (degrees).
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