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Abstract

Soil erosion and sediment delivery ratio(SDR) were estimated by using HSPF model in 3
tributaries of upper stream of Geum river-basin. Meteorological data and other input data were
constructed from 2006 to 2011 year by the HSPF model. Flow and suspended solid results were
relatively matched with the measurement data through the calibration and validation of the model.
Soil erosion was proportional to the amount of rainfall and the area of watershed based on the
results of model calibration and validation. SDR in Moojunamdea stream was the highest and one
in Cho stream was the lowest. This was effected by the geographical characteristic. SDR was 17.6%
Moojunamdea stream, 9.1% Cho stream and 13.2 % Bocheong stream. As the SDR was effected
by watershed area and shape factor in this study area.

Keywords : soil erosion, sediment delivery ratio, HSPF model
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Figure 1. Location of the study area
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Table 1. General calibration and validation targets or tolerances for HSPF application

Very good Good Fair Poor
Water flow R >0.8 0.7~0.8 0.7~0.6 <0.6
Sediment % difference <20 20~30 30~45 -

Source : Donigian(2000)
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Table 2. Results of calibration and validation for daily stream flow

R Performance
. . Calibration 0.82 Very good
Sutong gaging station —
Validation 0.78 Good
. . Calibration 0.82 Very good
Songcheon gaging station —
Validation 0.82 Very good
. . Calibration 0.83 Very good
Cheongsung gaging station —
Validation 0.83 Very good
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Figure 2. Hydrologlcal callbratlon and validation at the site

of Sutong
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Figure 3. Scatter plot between simulated and observed
stream flow at the site of Sutong
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Figure 4. Hydrological calibration and validation at the site
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Figure 5. Scatter plot between simulated and observed
stream flow at the site of Songcheon
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Figure 6. Hydrological calibration and validation at the site

of Cheongsung
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Figure 7. Scatter plot between simulated and observed
stream flow at the site of Cheongsung
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Table 3. Results of calibration and validation for sediment

% difference | Performance

Calibration 13.76 Very good
Geumbon C —

Validation 1.81 Very good

Calibration 20.65 Good
Chogang A —

Validation 7.89 Very good

Calibration 23.39 good
Bocheong A —

Validation 12.44 Very good
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Figure 8. Suspended solid calibration and validation
Table 4. Annual soil loss during the simulation period (2006~2011)
Area(km?) 2006 2007 2008 2009 2010 2011 Average
Rainfall (mm/yr) 1,3504| 1,586.1 902.2| 1,128.6| 1403.7| 1,798.5| 1361.6
Mujunamdae 45087 Soil loss (ton/yr) 117,329.3 | 142,705.5 | 104,378.6 | 113,784.5 | 122,188.8| 222,501.4 | 137,148.0
stream . Soil loss per unit area
(ton/knr* - 1) 259.1 315.1 230.5 2513 269.8 4913 302.8
Rainfall (mm/yr) 1,273.1|  1,311.0 8185 1,010.7| 1,2604| 1401.8] 1,179.3
Cho stream | 646.05 Soil loss (ton/yr) 272,202.3|331,439.6| 210,378.2 | 256,734.0 | 323,949.0 | 441,906.0| 306,101.5
Soil loss per unit area
(ton/knr’ - 1) 4213 513.0 325.6 3974 501.4 684.0 473.8
Rainfall (mm/yr) 1,196.2| 1,532.1 961.9| 11,1122} 1,2629| 1,810.7| 13127
Bocheong 54030 Soil loss (ton/yr) 208,994.6 | 243,621.2| 146,947.0 | 198,942.5 | 259,045.2 | 367,494.5| 237,507.5
stream . Soil loss per unit area
AdixAD 386.8 4509 272.0 368.2 4794 680.2 439.6
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Table 5. Annual sediment yield during the simulation period (2006~2011)
Area(km?) 2006 2007 2008 2009 2010 2011 | Average
Mujunamdac | o) oo Rainfall (mm/yr) | 1,350.4| 1,586.1 9022 1,128.6| 1403.7| 1,798.5| 1,361.6
stream ' SS (ton/yr) 19,646.0| 29,057.3| 14,370.0| 19,006.1| 27,853.9| 33,434.8| 23,894.7

Rainfall (mm/yr) | 1273.1] 1311.0]  8185| 10107 12604 14018 1,179.3
SS (ton/yr) 253253| 32,687.4| 17,669.0| 21,781.3| 30,829.2| 39,952.3| 28,040.7
Bocheong Rainfall mm/yr) | 1,1962| 15321  961.9| 11122] 12629 18107 13127

540.30
stream SS (ton/yr) 26,5274 36,6149| 21,192.7| 28,663.2| 32,181.3| 38,343.6| 30,587.2

Cho stream 646.05

200645E 201X 0] ABT GAFS vl 2 Tefek ABAle] Aweel] ofs) sl 2
3

o B 370 shd M ZhaeRko] 7 Wokd 2011 49 gl E-E& SDR=aAMAH 4 %ﬂtﬂ@
of A A3, o] AAd 2008 9] frAtgo] (km’), op: A9k o] fFAtol -8} A Q]
Ad AA A= ek 6d7He] et FARRS Fd S FF=)=t|(Vanoni, 1975; Boyce, 1975; USDA,
3 23,8947 &, 27} 28,040.7 &, ®AA 30,587.2 1972), o] A=< wjd 7}efo] Wl GAlo|S
EO8 tjdetds BAHY fAgol 7HE 2A A o] P B2 Ao R A E o] et g} Aol
by 7] ool ot et fAro] S8 APgs] ¢
M= T FARES Sl 2o 4 Qe Y

4, FAMO|EE AHY < ARg-8tofof gttt

TN A T BEAFFS 199 &7l = 2 Ao A 2006~2011% 71A] 9] Bt AL
ol FAFEY HIE i sHH Y fAolS & &0 BRI 17.6%, 27F 9.1%, A7 13.2%8
(Sediment Delivery Ratio, SDR)o|2} 3}, G-Afo] A B fAfolE&O] 7Y 11, 27F0] 7t
%%3 T A7) D A, A e, AHRET, & A A=
AEAE, EXol8E, &=, AL EYA s 2
o 9o U 2a]A QlRo] ke HrLrH(EFeA] 5 5. FAIOIE 200 B2 0|X|= XI[>HQUXt HE
2007b), ol2gt AARAE k= o FES AL i A ollA = FAtolE & FFE VA= AF
2 JYgirh= AL A9 E7bssteE E 71A] Q1A AUAE FE3to] fAfolS-&T} QAR A&

Table 6. Soil loss and SDR

2006 2007 2008 2009 2010 2011 | Average
Rainfall (mm/yr) 13504  1,586.1 9022| 1,1286] 14037 1,7985| 13616

Mujunamdac |  Suspended Solid(ton/yr) | 19.646.0] 29,057.3| 14370.0[ 19,006.1| 27.8539| 334348| 23,8947
stream Soil loss(ton/yr) 117,3293| 142,705.5| 104,378.6| 113,784.5| 122,188.8 222,501.4| 137,148.0

SDR(%) 16.74 20.36 13.77 16.70 22.80 15.03 17.6

Rainfall (mm/yr) 12731 13110 8185 10107 12604 14018 1,179.3

Chostrean | Stsbended Solidtonlyr) | 25.3253] 32,6874 17.6690| 217813 308292] 399523| 280407
Soil loss(ton/yr) 2722023 | 331439.6] 210378.2] 256,734.0 323,949.0| 441,906.0| 306,101.5

SDR(%) 9.30 9.86 8.40 8.48 9.52 9.04 9.1

Rainfall (mm/yr) 1,1962]  1,532.1 9619 11122 12629 18107] 13127

Bocheong | Suspended Solid(ton/yr) | 26,527.4| 36,6149| 21,1927| 28,6632 32181.3| 38343.6| 30587.2
stream Soil loss(ton/yr) 208,994.6| 243,6212| 146,947.0| 198,942.5| 259,045.2| 367,494.5| 237,507.5

SDR(%) 12.69 15.03 1442 1441 1242 1043 132
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Table 7. Geographic parameters of each watershed

Area | Slope
(k) | (%)

Drainage
density

Shape
factor

Mujunamdae stream

452.87 | 43.31

1.50

1.86

Cho stream

646.05 | 34.49

2.23

1.04

Bocheong stream

540.30 | 32.09

3.05

1.27
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