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Abstract

Severe muddy water problem has been the hot issue in Korea. Because of increased nonpoint source pollutions at Kangwon
province, best soil erosion management system is required to reduce inflow of nonpoint source pollutions into the waterbodies.
The USLE-based SATEEC system have been developed and enhanced for soil erosion and sediment yield estimation.
However, the SATEEC cannot estimate soil depositions depending on topography in the watershed, while the USPED
estimates soil erosion and deposition using sediment transport capacity of the surface runoff. In this study, the SATEEC and
USPED were used to determine soil erosion hot spot subbasins. For this, 54 subbasins were delineated. In general, soil erosion
hot spot subbasins were identified similarly with SATEEC and USPED. However, depending on erosion and deposition
patterns in each subbasin. USPED estimated soil erosion hot spot subbasins didn't match those estimated with SATEEC. For
some subbasins, much deposition was expected than erosion. This indicates that SATEEC estimated soil erosion values may
be overestimated for these subbasins. Thus, care should be taken when understanding soil erosion status in the watershed
based on USLE-based SATEEC results. In addition, the USPED results could be used to identify the site-specific soil erosion
best management practices. If the USPED and USLE-based SATEEC are combined, it would help determining soil erosion hot
spot subwatersheds in economic and environmental perspectives.
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Fig. 1. Location of Jawoon-ri watershed.
& Fig. 12 AE 7§99 54 ZAE Yepdo

2.2. SATEEC system ver. 1.6 282 72

SATEEC system 2] 7]4¥lo] ¥ USLE 282 wAtz4)
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Fig. 2. Overview of the SATEEC system 1.6 (Lim et al., 2005).

2.3. SATEEC system ver. 1.6 2&2| XI=

231, Zs2alAselxHRainfall erosivity factor)
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AE (1999904 AXF EHAFE R factor 4178 AHE
519 ch(Fig. 3).

Table 1. USLE R factor administrative districts in Gangwon
province (Jung et al., 1999)

Adn:i::ilzlwe R factor Adn:lliz::il:twe R factor
Kangnung 297 Kosung 250
Samchok 215 Sokcho 255
Yangyang 255 Yongwol 350

Wonju 578 Inje 294
Cheolwon 400 Chuncheon 464
Hwacheon 450 Hongcheon 417

Yanggu 350 Pyongchang 269
Chongson 250 Hoengsung 400

8 Kilometers

0 4

Fig. 3. R factor of Jawoon-ri Watershed.
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Fig. 4. K factor of Jawoon-ri Watershed.
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Table 2. C factor for Various Land Uses (Jung et al., 1984)

Land use

WATR.

FRST.

PAST.

AGRL.

URLD.

Bare Ground

C factor

0.0

0.001

0.01

0.26

0.01

WATR: Water, FRST: Forest, PAST: Pasture, AGRL: Agricultural land, URLD: Urban residential low density

[ >

-1
B 0.111-0.222
I 0.222-0.332
[ 10.333-0.444
0.444 - 0.556
0.556 - 0,667
0.667 -0.778
[ ]0778-03889
[ ]0.889-1

| | No Data

o 3 & Kiometers

Fig. 5. C factor of Jawoon-ri Watershed.

Table 3. USLE P factors for different land uses and slopes
Land use
Paddy land

P factor
0.2

P factor
0.60
0.50
0.60
0.80
0.90
0.95
1.00

Slope
0% ~ 2%
2%~ 7%
7% ~ 12%
12% ~ 18%
18% ~ 24%

24% ~ 30%
>30%

Upland

P

[ 105-0.556
[ 0556-0611
0.611 - 0.887
0.667 - 0.722
0.722-0.778
-0.833
-0.889
X -0.944
0.944 -1
|| No Data

& Hilometers

Fig. 6. P factor of Jawoon-ri Watershed.
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| 585 - 694,363

604,363 - 783.725
783,725 - 893,088
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092.45 - 1001.813
1091813 - 1191.176

I 1191.176 - 1200.538
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I 1389001 - 1480.263
[ NoData
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Fig. 7. DEM factor of Jawoon-ri Watershed.

LS - using Moore and Burch, 1986

0-5.045
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Fig. 8. LS factor of Jawoon-ri Watershed.
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Table 4. Area of 54 subbasins at Jawoon-ri Watershed

Subbasin Area (ha) Subbasin Area (ha)

1 151.72 28 199.56

2 187.80 29 77.88

3 4736 30 109.08

4 88.92 31 65.72

5 21.60 32 15232

6 104.36 34 110.72

7 202.72 35 159.28

] 92.28 36 134.08

9 74.56 37 340.76

10 199.16 38 115.80

11 110.28 39 55.48

12 141.08 40 129.20

: . : 13 185.64 41 60.28

Fig. 9. Location of 54 subbasins at Jawoon-ri Watershed. 14 152.64 0 346.76
15 412 43 104.00

3. 21 & 1E 16 11448 44 169.20

17 9,60 45 146.44

3.1. SATEEC system ver. 1.60i 2/t Z1} 1 L - T
B AFAE 487 A9E PO SATEEC A2d 20 2 - L
3} USPEDe] 23 547] /90 w2 43249 43 21 8.88 49 215.16
A& vZsArk olo] AHEE SATEEC system ver. 1.6 22 9.56 50 132.64
of 9@ S48 F 43 AT Table 59 2o} FUB z e > L
259 4389 vaZAF Fig. 1004 Hol& nle} o] 2, 25 5.96 53 255:24
19, 259, 219, 179 Af599] £AM2 HFedY #aA 26 159.64 54 293.32

402 dfof § 2f902 Yehted, o] 289859 2 £ §236

4L AP 382 w0l 4Fse e AL & F Uk
a# SATEEC system ver. 1.6 HAL 125A 91 B2E 279 ESfadol Bt Bojgick: g0l sl

Table 5. SATEEC estimated soil loss at 54 subbasins

Subbasin Soil loss (ton/yr) Soil loss per area (ton/halyr) Subbasin Soil Loss (ton/yr) Soil loss per area (ton/halyr)
2 49,844 265.41 34 4,012 36.24
1 30,299 199.71 13 6,431 34.64

25 996 167.18 9 2,505 33.59
21 1,359 153.05 27 2,735 33.21
17 843 87.82 46 182 32.97
7 17,692 87.27 4 2,883 3242
19 276 86.30 47 4,872 3226
3 3,860 81.50 18 3,742 31.85
3l 5,243 79.78 51 8,079 31.45
22 649 67.90 23 6,013 31.31
41 3,827 63.48 38 3,429 29.61
20 4,661 60.66 14 4,022 26.35
30 6,576 60.29 52 4,509 26.01
35 8,865 55.65 43 2,688 25.84
37 18,450 54.14 6 2,529 24.24
5 1,145 53.00 53 5,954 23.33
29 4,018 51.59 54 6,110 20.83
32 7,760 50.95 8 1,877 20.34
11 5,530 50.15 40 2,317 17.93
36 6,677 49,80 15 74 17.91
16 5,136 44 86 50 2,367 17.85
26 7,074 4431 24 3,569 17.70
12 6,087 43.15 48 2,053 17.27
10 8,402 42.19 28 3,409 17.08
44 6,913 40.86 49 3,626 16.85
39 2,212 39.88 45 2,358 16.10
42 13,044 37.62

TEARH SIEEHSEX H26A X3S, 2010
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Fig. 10. SATEEC estimated soil loss at 54 subbasins.

3.2. USPEDOIl =8t &1t
USPEDe| 93¢ 38 EY I4 4 HA 54 £42
159, 219, 259 o]
A 4] 2fdelXe 2HHoE HEFO F4Z ¥
o Bt gdudg A4H "4 2F 1Ad ¢

& Table 63 2o] viepsich 9,

Table 6. USPED estimated soil loss at 54 subbasins

AR 43 FFlMe 24,

1, 79, 359, 394 &
$99) B7t $AA Holof sk Aoz EAHYT. 8
Ag AN 1P SNV F AFAAANNE Table
764 Bolk vsh o] 46w, 24, 34, 14, 174 AfY
o) M2 Bel7h 494 Holok BT ekt Fig. 11(a)(0)

Subbasin Erosion Deposition Soil loss Soil loss per Subbasin Erosion | Deposition Soil loss Soil loss per
(ton/yr) (ton/yr) (ton/yr) area (ton/halyr) (ton/yr) (ton/yr) (ton/yr) area (ton/halyr)
2 3,190 2,541 649 3.46 27 541 446 95 1.15
1 2,017 1,521 497 3.27 49 1,854 1,607 247 1.15
7 2,019 1,519 500 247 16 872 748 124 1.09
35 1,345 1,026 319 2.00 47 862 700 161 1.07
39 557 447 110 1.99 42 2,468 2,112 356 1.03
10 1,586 1,246 340 1.70 32 1,141 988 154 1.01
34 1,019 845 174 1.57 26 1,240 1,082 157 0.99
51 2,501 2,116 385 1.50 31 524 460 65 0.98
48 773 596 177 1.49 41 472 414 58 0.96
50 1,201 1,004 197 1.49 45 810 670 140 0.95
18 941 767 174 1.48 24 926 738 188 0.93
3 591 521 70 1.47 36 974 849 125 0.93
23 1,449 1,168 280 1.46 20 680 611 68 0.89
12 1,113 907 205 1.46 6 649 557 92 0.89
37 2,930 2,443 487 143 28 1,253 1,087 166 0.83
30 1,105 952 153 1.40 5 159 142 17 0.79
40 993 815 178 1.38 14 700 586 114 0.75
43 863 720 143 1.38 11 782 703 79 0.72
38 1,103 945 158 1.37 13 1,258 1,129 129 0.69
53 1,977 1,630 347 1.36 17 111 106 5 0.51
H 1,283 1,054 229 1.35 22 25 22 4 0.38
29 570 465 105 1.35 19 10 9 1 0.23
54 1,951 1,580 371 1.26 9 250 255 59 0.07*
52 1,699 1,482 217 1.25 15 31 34 Xy 0.72%
8 547 435 112 1.22 21 54 67 13* 1.48*
46 104 97 1 1.21 25 49 60 11* 1.89*
4 512 408 104 1.17
* Deposition
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Table 7. USPED estimated soil erosion at 54 subbasins

Subbasin Erosion (ton/yr) Soil loss per area (ton/ha/yr) Subbasin Erosion (ton/yr) Soil loss per area (ton/halyr)
46 50,436 28.29 32 14,252 10.90
2 19,751 2450 29 27,624 10.83
3 14,775 18.75 23 13,105 10.79
1 12,810 18.70 26 28,537 10.78
17 3,971 18.15 53 35 10.74
30 50,482 14.56 5 25,464 10.70
39 13,676 14.51 40 33,637 10.54
7 6,260 14.21 44 24,352 10.51
25 39,649 13.75 36 73,255 10.50
52 19,554 13.74 42 27,580 9.94
51 27,818 13.56 13 13,934 9.87
34 31,446 13.46 21 24,836 9.83
38 17,511 13.23 28 11,789 9.43
50 764 12.85 6 61,698 9.25
20 21,799 12.54 54 21,584 9.22
49 2,777 12.29 48 32,080 8.78
37 23,515 12.04 27 20,253 8.72
31 255 11.85 4 2,603 8.68
35 16,988 11.56 8 21,538 843
43 1,356 11.50 47 19,326 7.81
10 631 11.49 45 46,352 7.61
16 36,222 11.34 19 30,027 7.29
41 23,149 11.26 14 62,532 6.46
11 1,224 11.14 24 42,470 6.29
18 30,992 10.99 9 49,422 5.14
12 13,518 10.96 2 48,785 448
15 31,313 10.91

Erosion Deposition (kghalyear)
-Z5T44T - 189107

0 4 8 Kilometers
T ————

(a) Erosion/Deposition estimated by USPED

30

W Erosion
® Deposition

35 W 5ol Loss

20

S5oll Loss (ton/ha/yr)
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e
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(b) Erosion/Deposition, Soil Loss at 54 subbasins
Fig. 11. USPED estimated soil loss at 54 subbasins.
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