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Summary

Jeju island, which is located along the moving path of typhoon that heads
north, is an island that suffers from flooding and overflow by torrential rain
often, and the streams of Jeju island are mountainous streams whose slope is
steep and length is short, so with abrupt effluence occurring, damages of
downstream farm field and shore culturing farms are increasing.

For countermeasure for torrential rain damages of Jeju island, framework
plans for stream maintenance are established or detention ponds are designed
emphatically, so analyses and preventive measures of sediment yield are
insufficient. Also, in existing studies that estimated sediment yield, only basic
unit method or particular value of basin is used, so they are not suitable to
deduce value appropriate for basic characteristics.

In this study, Oaedo stream one of the mountainous streams of Jeju island
was selected as the basin of study subject and was classified into 3
sub-basins, and after the characteristics of subject basin, the soil erosion
amount and the sediment delivery of the stream by land usage distribution
were estimated with the use of SATEEC(Sediment Assessment Tool for
Effective Erosion Control) ArcView GIS, the sediment yield amount of 2000
and 2005 were analyzed comparatively.

As a result of estimating the sediment yield amount of 2000, the total soil
erosion amount was estimated as 601,882 tons/year, and particularly the
average soil erosion amount per unit area of sub-basin 2 was found the
highest. The sediment yield amounts of the three sub-basins in consideration
of sediment delivery ratio were respectively 12,5727, 14,080 and 157,761
tons/year, and though the sediment yield amount of sub-basin 3 was the
most, the sediment yield amount per unit area was found small compared
with other basins if the small sediment delivery ratio considered. The total
soil erosion amount of 2005 was found to be 950,960 tons/year, and sediment

yvield amounts were estimated as 35,172.9, 5266 and 258535 tons/year

_Vi_



respectively. The soil erosion and sediment yield amount per unit area was
highest in sub-basin 1 and the lowest in sub-basin 2.

The soil erosion and sediment yield amount of 2005 using single storm
rainfall were estimated high compared with 2005, but for sub-basin 2, the
values rather decreased due to change in land usage, and the land coverage
of 2005, since there are many classification of land usage compared with
2000, enabling to reflect more accurate land usage condition, could deduce
appropriate results.

It is anticipated that such study results can be utilized as basic data to
propose direction to predict the amount of sediment yield that causes
secondary flooding damage and deteriorates water quality within detention
pond and grit chamber, and take action against damages in downstream farm

field and shore culturing farms.
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1714, m=

5) Moore & Wilson(1992)¢] "+
Julien & Simons(1985)+ A3 S Fato] e Aol 2 S tha¥
22 U2 dutst @ 4 Qlrja skt

g = Doq" (sinB)" (1 —7,/7)"

Moore & Wilson(1992)& 9] 2ol A 5 &9 FAlolE S (XAt LS ald)S
UEl = 2] S dukstsid o

=(A4,/22.13)"(sinB3/0.0896)" = LS

oA71A, A, 1 B EG 77 A

42 Moore & Burch(1986)¢] 723} FARE & AU, A4kl
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Table II-1. Annual rainfall erosivity at rainfall observatory

W5 #3544 R Au71r | W3 | #E548 | R A=
159 oAk 629 1969~1978 135 F¥8 | 297 | 1969~1978
143 21— 209 1969~1978 105 2 | 297 | 1969~1978
156 3 F 551 1969~1978 184 A F | 390 | 1969~1978
146 q F 364 1969~1978 165 2% | 323 | 1969~1978
138 ¥ 3 261 1969~1978 108 A& | 593 | 1969~1978
152 < Ak 455 1969~1978 168 of 4 | 496 | 1969~1978
189 A3 636 1969~1978 162 = % | 508 | 1969~1979
140 o Ak 429 1969~ 1979 090 & %z | 255 | 1969~1979
192 2 F 424 1969~1979 232 | &% (eb)| 617 | 1969~1979
236 oo 483 1969~ 1979 278 o A | 293 | 1969~1979
244 o A 435 1969~1979 260 2 Z | 554 | 1969~1979
187 AL 445 1969~1979 295 <& | 701 | 1969~1979
279 A A 262 1969~1979 272 o F | 326 | 1969~1979
226 Ho& 351 1969~1979 235 |t (®E)| 491 | 1969~1979
255 3 3 526 1969~1979 211 ol Al | 294 | 1969~1979
245 | AF(H+3) | 552 1969~ 1979 289 ! 475 | 1969~1979
256 s F 512 1969~1979 223 = F | 328 | 1969~1979
247 L2 464 1969~1979 221 A A | 344 | 1969~1979
112 o1 A 406 1969~ 1980 119 9| 557 | 1969~1980
101 = A 464 1969~ 1980 131 A F | 490 | 1969~1980
133 0 A 490 1969~ 1980 129 A b | 489 | 1969~1980
100 EIRs: 269 1969~ 1980 201 7 3k | 687 | 1969~1980
273 | AE(EA) | 324 1969~ 1980 212 T x| 417 | 1969~1980
203 o] 465 1969~ 1980 114 A F | 578 | 1969~1980
202 % 427 1969~ 1980 214 A #" | 215 | 1969~1980

) 2 (3 ¢ 341 1969 ~ 1980
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Table M-2. Estimate of single storm rainfall erosivity (frequency for 50 years)

ﬂé%R}i%%%:AGQ%*@%%=jﬂg' A AR -5 55
(hr) (mm) (mm) a]r—l) (mm/hr) (10"J/ha/mm) (10"J/ha)
0 0.00
0.5 | 59.6 59.63 0.50 | 119.27 0.0289 1.7262
1 87.7 28.09 0.50 | 87.73 0.0287 0.8073
2 129.0 41.32 1.00 | 64.52 0.0282 1.1641
3 161.7 32.69 1.00 | 53.91 0.0276 0.9019
4 189.8 28.10 1.00 | 47.46 0.0271 0.7602
6 236.1 46.25 2.00 | 39.35 0.0261 1.2062
9 283.0 46.87 3.00 | 31.44 0.0247 1.1561
12 | 315.4 32.44 3.00 | 26.28 0.0234 0.7587
15 | 339.6 24.23 3.00 | 22.64 0.0223 0.5395
24 | 387.2 47 .62 9.00 | 16.13 0.0197 0.9371
Al Rso = 1,188 (10'J/ha - mm/hr) 9.9573

Table IM-3. Estimate of single storm rainfall erosivity (frequency for 80 years)

Agenz | e | oS | T gee | esgen 295144
(hr) (mm) O(;I;)o El—]r—l) (mm/hr ) (10"J /ha/mm) (10" /ha)
0 0.00
0.5 | 63.9 | 63.94 |0.50 127.88 0.0290 1.8520
1 94.2 | 30.26 |0.50| 94.20 0.0288 0.8718
2 | 138.8 | 44.58 |1.00| 69.39 0.0283 1.2638
3 | 174.1| 35.31 |1.00| 58.03 0.0279 0.9833
4 | 204.5| 30.37 |1.00| 51.11 0.0274 0.8316
6 | 254.4| 49.95 |2.00| 42.40 0.0265 1.3233
9 ]305.0 50.60 |3.00| 33.89 0.0252 1.2734
12 | 340.1 35.05 |3.00| 28.34 0.0239 0.8390
15 | 366.3  26.19 3.00| 24.42 0.0228 0.5983
24 | 417.8 | 51.54 |9.00| 17.41 0.0203 1.0441
Al Reo = 1,391 (10J/ha - mm/hr) 10.8807




Table M-4. Estimate of single storm rainfall erosivity (frequency for 100 years)

ﬂé%R}i%%%:»ﬁa%fg%%=:ig' A AR -5 AR ISR
(hr) (mm) (mm) &5 (mm/hr) (10°J/ha/mm) (10"J /ha)
0 0.00
0.5 | 66.0 65.97 0.50 | 131.95 0.0290 1.9113
1 97.3 31.28 0.50 | 97.26 0.0288 0.9022
2 143.4 46.12 1.00 | 71.69 0.0284 1.3107
3 179.9 36.54 1.00 | 59.97 0.0280 1.0217
4 211.4 31.45 1.00 | 52.84 0.0275 0.8652
6 263.1 51.77 2.00 | 43.86 0.0267 1.3808
9 315.5 52.35 3.00 | 35.05 0.0254 1.3288
12 | 351.8 36.27 3.00 | 29.31 0.0242 0.8769
15 | 378.9 27.11 3.00 | 25.26 0.0231 0.6261
24 | 432.2 53.35 9.00 | 18.01 0.0205 1.0945
7l Rioo = 1,493 (10J/ha - mn/hr) 11.3183

Table IM-5. Estimate of single storm rainfall erosivity (frequency for 200 years)

Agenz | e | oS | T gee | esgen 295144
(hr) | (um) ?;;; thry | (/i) (1077 /ha/mm) (1077 /ha)
0 0.00
0.5 | 72.2 | 72.21 |0.50| 144.42 0.0290 2.0930
1 | 106.7 | 34.48 |0.50| 106.70 0.0289 0.9966
2 | 157.6 | 50.95 | 1.00| 78.82 0.0286 1.4569
3 [198.1| 40.44 |1.00 66.03 0.0282 1.1417
4 | 232.9| 34.84 |1.00| 58.23 0.0279 0.9708
6 |290.0 | 57.07 |2.00| 48.33 0.0271 1.5488
9 |347.8 | 57.84 |3.00| 38.65 0.0260 1.5024
12 |387.9 40.11 |3.00| 32.33 0.0249 0.9968
15 | 418.0  30.01 |3.00| 27.86 0.0238 0.7146
24 | 477.1| 59.14 |9.00| 19.88 0.0213 1.2580
Al Rago = 1,831 (10'J/ha - mn/hr) 12.6797
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VES © SAA 9E8(%)
CL : & WE8(%)
K= EYo HAAM oz W9+ tons/(acre * unit rainfall index)® X & ¥}

3
OMe @ #7129 WE&, P F5AF, & EFe] TF2A5E theh)

s

grol™ Table M-63}F 3o] &7F 3o},

Table II-6. Classification of S; and P,

E ¥ 9 3 = E % 9 B 5 4
S1 Soil Structure P; Permeability
1 Rapid
1 Very Fine Granular 2 Moderate to Rapid
2 Fine Granular 3 Moderate
3 Moderate or Coarse Granular 4 Slow to Moderate
4 Block, Platy, Massive 5 Slow
6 Very Slow
CLS Yei¥xarAdor HE(<0002 mme WES MS= A E(0.002~0.05

H
m)e] WEE VSFE w-% 2 2(0.0570.1 mm)e] ¥&-& o]t}
AFAAME HAFYGe EXATARE nfgoz KEge A4 shojof s, +

AN EAZRALE Aldet=r of#go] Atk wEkA, Table M-7¢ 7Rl
g EAMTE ARl #ek A0, S EBAIAT A, 1998 HalA ol = A
s ogstden, qrHd F99 30/ EFTol We  Erickson W
Wischmeier =30 93 202 K skt

ArcView GISE o] &3lo] 99 EFH2AE 443 A3 Erickson WH
of o A¢1A K& 0~0.73ton/ha/Re] £X & Hom HAH Y wE Ht
< 04lton/ha/RZ YEFTE Wischmeier =3ol 93 Aoz K 0~
0.57ton/ha/R%2 A5 lom Hit ke 031ton/ha/RZ Erickson WHel o3k
2127 2 Ao w2 e HFig. -1, 2).



Table II-7. Soil characteristics and K factor value of each soil type

UAEEL 715 3 K [tonnes/ha/R]

EYT| AL | 2 | FAA o|E HE
>2mm |0.1~2.0/0.05~0.1]0.002~0.005 | <0.002 o Brickson | fischmeir

474 1 3.3 11.8 2.4 68.6 17.2 1.74 0.68 0.55
T | 0.0 | 17.8 5.6 47.8 28.8 3.67 0.37 0.28
79 | 2.7 | 8.6 1.9 69.7 19.8 2.84 0.55 0.48
T2 2.6 | 2.2 1.3 56.7 39.8 20.07 0.38 0.26
A 1 0.0 | 3.0 1.9 65.2 29.9 20.14 0.38 0.26
=2 0.6 6.3 2.6 65.3 25.8 17.17 0.40 0.26
=3 0.0 | 21.6 2.5 55.0 20.9 19.96 0.40 0.26
=4k 22.8| 25.6 9.1 37.4 27.9 2.14 0.22 0.23
e | 0.0 | 41.2 6.2 36.8 15.8 5.02 0.32 0.22
4 | 3.8 | 12.7 6.9 44.2 36.2 6.39 0.32 0.15
%100 7.4 1.0 64.7 26.9 2.83 0.49 0.40
=1 0.0 | 13.3 0.8 62.9 23.0 1.79 0.60 0.46
ek | 1.6 | 3.8 2.6 63.9 29.7 20.38 0.38 0.26
Abgk | 0.0 | 30.8 2.4 55.3 11.5 2.52 0.57 0.44
olg} | 27.8| 8.3 2.0 67.3 22.4 11.90 0.22 0.26
ol | 5.8 10.0 1.4 72.4 16.2 2.27 0.68 0.54
o= 1 0.0 | 39.0 7.0 40.6 13.4 0.91 0.57 0.41
o2 | 3.2 | 6.0 2.0 75.4 16.6 1.97 0.69 0.56
|7 | 16.5] 24.9 3.6 54.1 14.7 1.78 0.35 0.37
%= 1 0.4 | 5.2 1.1 48.9 44.8 9.31 0.31 0.06
o] | 0.1 | 7.8 2.7 69.2 20.3 2.12 0.64 0.54
ek | 0.0 | 46.0 4.0 31.6 18.4 15.26 0.28 0.26
AT 9.4 3.3 0.9 74.2 21.6 0.70 0.73 0.57
S 129.1] 12.5 2.6 65.8 19.1 7.91 0.24 0.15
=9 | 25| 2.7 2.4 67.3 27.6 11.27 0.40 0.03
EX 0.0 | 2.4 0.6 63.0 34.0 25.60 0.36 0.26
A | 0.0 | 3.6 1.7 67.0 27.7 24.10 0.40 0.26
374 | 6.8 7.1 5.9 69.0 18.0 20.17 0.48 0.26
3 | 4.3 | 11.6 3.0 65.8 19.6 10.10 0.46 0.09
Zol | 0.0 | 4.4 3.9 69.7 22.0 25.22 0.44 0.40
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I 0.649 - 0.73
[ ] No Data

20 Kilometers

Fig. -1 K factor using Erickson method at OaeDo stream watershed
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K_wischmeier
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[ ]0.253-0.317
[ 0.317 - 0.38
I 0-38 - 0.443
I 0.443 - 0.507
I 0.507 - 0.57
[ ] No Data

20 Kilometers

Fig. -2 K factor using Wischmeier method at OaeDo stream watershed
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Fig. -3 DEM(Digital Elevation Method) of OaeDo stream watershed
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Fig. -4 Slope analysis of OaeDo stream watershed

714 EAE 23St AAREEE o] &3te] fEF9 wAdAAS Fetd 9l
o stHe FAHFH Flow Accumulations AHA s = Qlth
DEMS o] g3te] LSS 2Hg e uwl, RUSLE User Guideo] W= 7 AFE9]

Ao Aol 10.7m(35ft)ell A 91.4m(300ft) o] ™, Hdl A 121m(400ft) 2L
AASATE 2 AFod A= F9oAe Ho AAFES 121m400ft)2kar 717 81
LS#& Argataith

Moore & Burch(1986)¢] 21& o]&3to] A% AYPJAAHLS)= FHdf 4540, 4
T 7847 EA %02, Desmet & Govers(1996) &24S o] &3lo] AAE Ax
Hdl 8091, AW+ 13.059 #= e HH(Fig. M-5, 6).

rr



LS -- using Moore and Burch, 1986
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Fig. -5 LS factor using Moore & Burch method at OaeDo stream watershed

LS -- using Desmet and Govers (1996)
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Fig. -6 R factor using Desmet & Govers method at OaeDo stream watershed
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Fig. -7 Analysis map of land use at OaeDo stream watershed in 2000

Table II-8. Status of land use in 2000

da w4 gx | = 2 Ag | AR | 2R
41.42 0.03 0.04 7.58 28.99 0.82 3.95
By (km)
%2()) 0.07 0.10 18.31 70.00 1.97 9.54
0
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Fig. -8 Analysis map of land use at OaeDo stream watershed in 2005



Table II-9. Status of land use in 2005
9 | w9ad | FAAY9 [ AaA8A9 | @AY =
41.42
) 0.39 0.02 0.16 0.19
(km)
100 0.94 0.05 0.39 0.45
(%)
L LR 995y | 4959
. 0.96 0.07 2.73 20.01 7.18
S|
2.33 0.17 6.59 48.30 17.33
B RESERY EERY )=IEEY =
0.94 1.68 6.59 0.47 0.02
2.26 4.07 15.91 1.14 0.04
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Table MM-10. C factor for various land uses(Jung et al., 19834)

Forms of cover-management factor(C factor) C factor
Forest mixed needle & broad-leaf tree 0.007
Farmland paddy field 0.350
Pasture pasture, public garden 0.050
Urban district low density area 0.002
Bare land bare land 1.000
water system lake, reservoir 0.000
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Fig. -9 C factor at OaeDo stream watershed in 2000



20050 EATBES o] gate] BAE AANRAR Cx BT 00379 &S
wolW, 2000959 EAHELE olgd Cak AwAwe] AnE mrh ole

=
EAolgustol whE AAA gras Az woln, FrhHE 2AE AA¥E
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Table MM-11. P factor for percent slope and practice types(Wischmeier & Smith, 1978)

Practice Slope(%) P factor
0< S <2 0.1
2< S <8 0.1
8< § <13 0.12
Irrigated Terracing
13< S <19 0.16
19< S <24 0.18
24< S 1
0< S =2 0.25
2< S <8 0.25
8< § <13 0.3
Contour Strip Cropping
13< S <19 0.4
19< S <24 0.45
24< S 1
0< S =<2 0.25
2< S <8 0.25
8< § <13 0.3
Contour Furrows
13< S <19 0.4
19< S <24 0.45
24< S 1
0< S =2 0.5
2< S <8 0.5
8< § <13 0.6
Contouring
13< S <19 0.8
19< S <24 0.9
24< S 1




EH 99 DEM<S o] &3te] GISAA #A41% AAI=S] @9+ degreeo|th.
Wischmeier & Smith(1978)7} A A|$F Table M-11¢ HAAIE @9l& %olm=,
el F Table M-1104 727 AAbell ©E W24 ALttt (Table
-12).

Table II-12. Slope analysis of OaeDo stream watershed

Slope (%) Slope(® ) Area(km) Area(%)
0 0 - -

2 1.15 1.57 3.78

8 4.57 7.55 18.24

13 7.41 8.76 21.16

19 10.76 6.61 15.96

24 13.50 3.88 9.36

45 24.23 8.11 19.58
max 79.29 4.94 11.93
A 41.42 100.00
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Fig. IV-3. Soil erosion at OaeDo stream watershed in 2000
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Fig. IV-4. Soil erosion for subwatershed at OaeDo stream in 2000



Table IV-2. Soil erosion for each Watershed at OaeDo stream in 2000

vear (ton/ha/year) (ton/ha/year)
SubWatershed 1 1.81 28,658.4 5,422 161
SubWatershed 2 1.28 30,742 .6 13,077 250.73
SubWatershed 3 | 36.85 524,190.0 31,167 147.88
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Fig. IV-5. SDR for subwatershed at OaeDo stream in 2000
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Fig. IV-6. Sediment yield for subwatershed at OaeDo stream in 2000



Table IV-3. Sediment Yield for each Watershed at OaeDo stream

in 2000
gx% = g okx] Al ek E}\].O%Fﬂ:
o o =1 o [o8 = Shuy I 1% ;q%e T O
T (k) (ton/year) AR & (SDR) (ton/year)
SubWatershed 1 1.81 28,658.4 0.438708 12,572.7
SubWatershed 2 1.28 30,742 .6 0.457996 14,080.0
SubWatershed 3 36.85 524,190.0 0.300962 157,761.0
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Fig. IV-7. Soil erosion at OaeDo stream watershed in 2005
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Fig. IV-8. Soil erosion for subwatershed at OaeDo stream in 2005



Table IV-5. Soil erosion for each Watershed

at OaeDo stream in 2005

(ton/ha/year) (ton/ha/year)
SubWatershed 1 1.81 80,174 - 453.83
SubWatershed 2 1.28 11,498 - 93.83
SubWatershed 3 | 36.85 859,288 - 237.90
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Fig. IV-9. SDR for subwatershed at OaeDo stream in 2005
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Fig. IV-10. Sediment yield for subwatershed at OaeDo stream in 2005



Table IV-6. Sediment yield for each Watershed at OaeDo stream in 2005

G | Ceean | PHEREOR | CES
SubWatershed 1 1.81 80,174 0.438708 35,172.9
SubWatershed 2 1.28 11,498 0.457996 5,266.02
SubWatershed 3 | 36.85 899,288 0.300962 258,535




3.3 2000 = 9F 20059 = EAMTE O] M

B Ao = SATEEC ArcView GIS 8-S o] &3lo] 9=H {99
F AR ES o
2000 =0 ESAAFH FEFo] dAHom =4 AAENeH, o= A
212k Rol o] & Aoz BAHAT AA AHEHA AT A3 A<l
A= 390J/ha « mm/hroll E3}3FA 0k F o] AFEEE TdU S G-
1,493J/ha « mm/hr& A&3ste] Ayfe] & zto]lE& HATH e AF9E EAM
=5 Hlastd EA & Folo] ok ool Jh A

20009 =9 EX¥E T 2006W =S EXdEEd Hld] HFmrt "ol
w5 =

)
5 AT

il
1>

—

Table IV-7. Soil erosion and sediment yield for each Watershed at OaeDo stream
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