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ABSTRACT

Through the integration of USLE and GIS, the methodology to estimate the soil loss
was developed, and applicated to the Sacheon river in Gangrung. Using GIS, spatial
analysis such as watershed boundary determination, flow routing. slope steepness
calculation was done. Spatial information from the GIS application was given for each
grid. With soil and land use map. information about soil classification and land use
was given for each grid too. Based upon these data, thematic maps about the factors
of USLE were made. We estimated the soil loss by overlaying the thematic maps. In
this manner, we can assess the degree of soil loss for each grid using GIS.

Annual average soil loss of Sacheon river watershed is 1.36 ton/ha/yr. Soil loss in
forest, dry field, and paddy field is 0.15 ton/ha/yr, 27.04 ton/ha/yr, 0.78 ton/ha/yr
respectively. The area of dry field, which is 4% of total area, is 2.4 km®. But total
soil loss of dry field is 6561 ton/yr. and it occupies 84.9 % of total soil loss eroded in
Sacheon river watershed. Comparing with the 11.2 ton/ha/yr of an average soil loss
tolerance for cropland, provision for the soil loss in dry field is necessary.

Run-off and water quality of Sacheon river were measured two times in flood
season: from July 24, 1998 to July 28 and from September 29 to October 1. As the
run-off of the river increased, SS, TN, TP concentrations and pollutant loadings
increased. SS, TN. TP loads of Sacheon river discharged during the 2 heavy rains
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were 21%. 39%, and 19% of the total pollutant loadings generated in the Sacheon
river watershed for one year. We can see that much pollutants are discharged in
short period of flood season.
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Fig. 1. Soil texture.
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Fig. 2. Land use map.
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Fig. 3. Soil loss estimation by map overlay.
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Table 1. Rainfall erosivity factors

Location R-Factor Location R-Factor Location R-factor
Busan 629 Asan 617 Chungju 328
Chupung yeong 297 Buyeo 483 Namweon 464
Daegu 299 Euiseong 293 Jecheon 344
Gangreung 297 Haman 341 Incheon 406
Gwangju 551 Imsil 435 Suweon 557
Jeju 390 Jangheung 554 Chuncheon 464
Jeonju 364 Milyang 392 Cheongju 490
Mogpo 323 Namhae 701 Deajeon 490
Pohang 261 Seonsan 262 Seosan 489
Seoul 593 Yeongju 326 Daegwan ryeong 269
Ulsan 455 Boeun 351 Ganghwa 687
Yeosu 496 Boryeong 491 Mungyeong 324
Seogwipo 636 Hampyeong 526 Hongcheon 417
Chungmu 508 Inje 294 Icheon 465
Gunsan 429 Jeongeub 552 Weonju 578
Sogcho 255 Sancheong 475 Yangpyeong 427
Jinju 424 Seungju 512 Samcheog 215

248 (very fine granular), 2. &¥’d(fine
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Table 2. Calculated K-factor of Sacheon river watershed

) . Silt+very Organic matter Soil Proﬁlfe. K- factor
Soil series | fine sand | Sand(%) | Clay(%) contents structure | permeability (Metric units)
(%) (%) code class
Gwangpo 60.2 33.3 6.5 1.55 4 4 0.651
Geumjin 34.7 56.2 9.1 3.91 4 5 0.363
Mui 35.3 59.9 4.8 4.60 3 2 0.220
Bonryang 44.1 50.4 5.5 4.28 3 2 0.291
Bugog 52.3 23.5 24.2 4.03 3 3 0.315
Bugpyeong 33.3 57.4 9.3 4.65 3 2 0.195
Bicheon 36.6 62.6 0.8 0.69 4 1 0.371
Sachon 44.9 43.4 11.7 3.07 4 4 0.422
Sangye 25.8 63.0 11.2 2.95 4 3 0.251
Samgag 27.6 64.5 7.9 2.98 2 1 0.121
Sangju 18.1 71.1 10.8 4.47 3 2 0.102
Seoggye 45.7 37.7 16.6 3.98 3 4 0.337
Yecheon 17.0 68.5 14.5 1.79 4 5 0.260
Odae 43.3 37.0 19.7 7.81 2 1 0.030
Yongho 47.1 31.3 21.6 15.83 4 5 0.027
Weoljeong 42.1 42.3 15.6 8.19 3 2 0.084
Jungdong 38.0 51.6 10.4 4.83 2 2 0.174
Jisan 63.3 18.3 184 3.59 4 3 0.474
Hamchang 42.2 46.8 11.0 5.90 3 5 0.304
Hwasu 417 39.2 19.1 4.97 4 5 0.349
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Fig. 10. Soil loss.

o)F4We JdYATY AY¥Pol USLEE A&
43 HT ESHAHE 0.Tton/ha/yrE A42&% vt
1, AR e ARAKGol USLEE 43l
doke] EGR4AFE 0.1~2.0ton/ha/yr2 &3}
Aot

=9 WAL 6.0km’ez AN f9uzel <
10.6%% aA s EF/4dL Ao 9.88ton/ha/
yr2 yelsttl, soMe] B3F EFRAHFS 0.78
ton/ha/yrol8l, 254/ <k 470.4ton/yr2
AA EFHAFY & 6.1% #dde ol
A4 d7ARE =9 ESGHAFES 0.5~
5.0ton/ha/yr2 223 v} v},

T ARRAAHY o} 44%9) 2.4km*E A
sta uck ellAe] EGRAES Hdl 192.56ton/
ha/yr. ®a 27.04ton/ha/yrolth. A=A g
222 #4%% 11 2ton/ha/yrst v)matd A
HEE 02 o] X]|d9] Polro EYH o] BEE
& 4= 9lt}. Fig. 11e]A4 He ule} o] ¥ W39
66.2%°) FslE 1.6km°lME EFA )] g
tiel7t dadity, ESYYHEXED & 2R Y
I B &R HT e AR HE vy §
G LB & AYoMe FAEYG ER
AR 2 A2 Jeid, WM $5
FHAFE 6561ton/yre2 A 43 84.9%
E AAFL YA HA vl EFFAFe] B
o A48 axAse we] EFFATL 3.0
~10.0ton/ha/yre] HZE 423 v} o}, 2 A
FAEA AR A RG] T2 AA vz G A
Hol7] W Foll ESH4 Fo] &R vlg] 22 A
o2 e},

ox b
- ! o
Soil loss conltrol - G R
+ g
Unrequired L . K
B Required o
i
1 i
QO

Fig. 11. Areas where soil loss control is
required.
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Table 3. Monthly mean precipitation in Sacheon river watershed
Month Jan. | Feb. [Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | total
Precipitation | 91.4 {67.3]84.5|61.9]90.0(145.21225.7| 272.71181.3|107.1{ 91.8 | 62.6 | 1481.3

Table 4. Run-off and water quality of the 2 heavy rains in flood season

Date Time Ruan—off Suspended solids | Total Nitrogen | Total Phosphorus

{m"/sec) (meg/L) (mg/L) (mg/L)
Jul. 25. 1998 13:20 23.54 8.0 0.57 0.072
17:20 38.80 26.8 0.61 0.082
Jul. 26 11:50 121.75 438.0 2.52 0.303
09:30 49.19 34.6 0.932 0.065
Jul. 27 13:20 39.93 28.8 0.937 0.059
16:30 35.60 21.0 1.02 0.056
Jul. 28 10:50 53.62 25.0 0.78 0.054
Sep. 29 17:30 4.63 3.5 1.78 0.025
10:30 36.80 29.3 1.22 0.104
13:00 41.09 80.8 1.31 0.112

Sep. 30 »
15:30 60.78 151.0 1.64 0.153
16:50 62.60 152.0 1.692 0.203
12:00 55.68 335 1.258 0.059
Oct. 1 15:00 43.51 26.0 1.11 0.052

Table 5. Pollutant load of the 2 heavy rains in flood season

Date Suspended solids(ton) Total Nitrogen(ton) Total Phosphorus(ton)
July 24~28 1998 1140.7 19.7 2.0
Sep. 29~Oct. 1 1998 620.0 11.7 0.9
total 1760.7 314 2.9

Table 6. Pollutant load

generated in Sacheon river watershed

Pollutant source Suspended solids Total Nitroggn Total Phosphorus
(ton/year) (ton/year) (ton/year)
Population 21.1 2.6 0.5
Domestic animal 523.7 174 11.1
Land use 7730.1 59.6 3.9
Total 8274.9 79.6 15.6
4. 43 2 D AMEARY A HFE EFFLZFL F
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