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A Study on the Prediction of Sediment Yield and

its Elevation in Fresh Desalted Reservoirs
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Kim, TaiCheol - Lee, Jae Yong - Yoon, Oh Seop - Park, Seung Ki

This study was

Summary

performed to derive the formula of sediment yield and predict the sedi-

ment elevation for fresh desalted reservoirs. Data analyzed was from 3 fresh desalted

reservoirs of Sapkyo, Asan, and Namyang.

Average sediment yield calculated from the sediment survey data was 279m3/km?2/

year for Sapkyo
Asan lake.

lake, 523m3/km?/year for Namyang lake, and 190m3/km?/year for

The trap efficiency for Sapkyo lake was 63%.

The formula of sediment yield was derived as Q;=6,461 x A944 for fresh desalted

reservoir.
Sediment yield

reservoirs located

in fresh desalted reservoirs was much higher than that in inland

in the same watershed, because of long trap time in fresh desalted

reservoirs.
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Table-1. Freshen desalted reservoirs studied

Item Unit Sapkyo Namyang Asan Remark
Watershed Area km? 1,639.5* 209.0 1,634.0 *Yedang dam
Surface Area ha 2,017 800 2,800 included
Irrigated Area ha 13,760 4,004 14,415
Total Volume 10% m? 84,082 38,000 142,000
Effective Volume 103 m3 62,787 25,000 115,000
Dead W. L. Elm -15 -3.30 -2.0
Full W. L. Elm +2.5 +0.50 +2.5
Flood W. L. Elm +5.1 +2.10 +4.5
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Fig. 1. Location map of fresh desalted rese-
rvoirs and inland reservoirs
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Table-2. Storage volume of Sapkyo lake

Original (1978) | Present (1990)
‘Area | Volume | Area | Volume |Remark
(10° m?)|(10% m®)|(10% m?)|(10% m®)

EL
(m)

25| 20,179 86,856 19,128] 80,702| Full WL.
2.0] 19,237| 77,027 18,815 71,216
1.0] 16,897 59,010| 18,117 52,750
0.0 14,602 43,261 14,464 36,459
-1.0| 12,229) 29,845 10,870 23,791
-1.5) 11,152| 24,269{ 9,135 19,224
-2.0{ 10,075 18,693| 7,400, 14,656 Dead W.L. .
-3.0 6,991 10,160 4,588 8,662
-4.0f 3581 4,874| 2,830] 4,953
-5.0 717 2,725, 1,607, 2,734
-6.0 471 2,130 806 1,527
-7.0 344 1,722 466 891
-8.0 290| 1,405 204 555
-9.0 251 1,133 145] 380

-10.0 202 906 93 261
-11.0 162 724 74 177
-12.0 148 568 56 112
-13.0 134 426 44 62
-14.0 117 300 33 24
-15.0 90 196 11

-156.3 85 171 0 0
-16.0 74 114

-17.0 62 45

-18.7 19 4

-18.5 0
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Table-3. Reservoirs data used for sediment estimation

Built |Surveyed Water | Benefit Storage Volume Sediment
No Name -shed area Original | Surveyed yield Remark
year year .
(km?) | (ha) | (10°m?®) | (10°m?) ((m3%/km?/yr)
1 Pajang 11971 1988 1.44 - 473 451 | 888.8 |Asan
2 Illweol 1945 - 2.77 128.4 315 - 559.5 |watershed
3 Chunhong 1959 1987 5.00 288.2 851 571 2,240.0
4 Sungnae 1958 1987 6.40 324.3 16,371 13,371 1,616.3
5 Bongjae 1944 1987 7.93 343.7 14,810 14,535 806.4
6 Sinhyu 1954 1987 8.42 303.0 13,875 13,400 1,709.4
7 Ryecheun 1929 1987 9.33 688.1 20,280 19,741 996.0
8 Giheung 1957 1987 53.0 | 2,364.7 10,690 10,477 138.3
9 Kumkwang 1953 1987 48.3 | 1,994.1 10,550 10,310 146.1
10 Gosam 1956 1987 71.0 | 3,119.3 15,150 14,957 87.6
11 Yidong 1964 1987 93.0 | 2,303.2 17,288 16,934 165.4
12 Munbang 1952 1974 2.1 68.0 287 229 1,262.1 |Sapkyo
13 Baekmi 1938 1974 2.2 74.6 212 164 604.7 |watershed
14 Juksan 1942 1974 3.22 116.8 621 368 2,457.1
15 Sinchang 1954 1974 3.86 101.5 785 718 869.6
16 Sucheol 1931 1974 4.8 172.4 785 664 584.8
17 Bongrim 1944 1974 7.5 232.5 991 817 774.8
18 Sindae 1976 1987 9.25 217.8 15,990 15,819 1,632.9
19 Janggok 1978 1987 10.64 248.9 1,317 1,170 1,535.0
20 Okgye 1957 1987 11.82 302.8 1,404 1,304 282.0°
21 Hongdong - 1955 1987 14.8 236.6 912 795 247.0
_ 22 Masan 1928 1974 17.9 580.5 3,196 2,615 705.7
23 Dogo 1930 1974 21.1 | 1,097.8 4,666 4,182 521.7
24 Hongyang 1945 | 1987 24.1 | 4570 1,666 1,406 256.8J
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Fig. 2. Daily streamflow simulated by DAWAST
model at Sapkyo lake in 1984
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Table-4. Calculation of suspended load based on flow duration curve

(1) (2) (3) 4) (5) (2) X (4) (2) x(5)
Class Step Mean Discharge Sediment Runoff Sediment
% % % m3/sec ton/day ton/day ton/day
0.00~ 0.02 0.02 0.01 992.860 215322.8 0.198 43.0
0.02~ 0.10 0.08 0.06 916.730 183611.9 0.733 146.8
0.10~ 0.50 0.40 0.30 616.450 83124.8 2.465 332.5
0.50~ 1.50 1.00 1.00 388.940 33136.0 3.889 331.4
1.50~ 5.00 3.50 3.25 158.900 5545.6 5.561 194.1
5.00~15.00 10.0 10.0 52.410 605.3 5.241 60.5
15.00~25.00 10.0 20.0 24.800 135.8 2.480 13.6
25.00~35.00 10.0 30.0 16.720 61.8 - 1.672 6.2
35.00~45:00 10.0 40.0 11.71 30.3 1171 3.0
45.00~55.00 10.0 50.0 8.030 14.2 0.803 14
55.00~65.00 10.0 60.0 - 5.220 6.0 0.522 0.6
65.00~75.00 10.0 70.0 2.720 1.6 0.272 0.2
75.00~85.00 - 10.0 80.0 1.170 0.3 0.117 0.03
85.00~95.00 10.0 90.0 10.731 © 01 0.073 0.012
95.00~96.50 3.50 96.75 0.731 0.1 0.025 0.042
98.50~99.50 1.00 99.00 0.731 0.1 0.007 0.001
99.50~99.90 0.40 99.70 0.731 0.1 0.002 0.000
99.90~99.98 0.08 99.94 0.731 0.1 0.000 0.000
99.98~100.0 0.02 " 99.99 0.731 . 0.1 0.000 0.000
Al 25.23 1,133.5
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Table-5. Calculation of suspended-load on a daily basis in Sapkyo lake

Runoff Suspended load | Concentration Bed load Bed load | Total sediment

Year

108 m3/yr 108 ton/yr mg/ ¢ percent % [10% ton/yr| 108 ton/yr
1978 752.2 679.6 903.6 30 203.9 883.5
1979 847.7  455.7 537.6 30 136.7 592.4
1980 961.1 569.6 592.6 30 170.8 740.4
1981 648.7 375.7 579.1 30 112.7 488.4
1982 492.6 129.7 263.4 30 38.9 168.6
1983 7974 165.2 207.3 30 49.5 214.8
1984 771.6 690.4 894.7 30 207.1 8387.5
1985 909.4 277.6 305.2 30 83.2 360.8
1986 821.8 415.9 506.1 30 124.7 540.6
1987 1,566.8 1,374.8 877.5 30 412.4 1787.3
1988 212.9 27.8 130.7 30 8.3 36.1
1989 812.4 342.7 421.9 30 102.8 445.6
1990 1,396.2 766.9 549.3 30 230.0 997.0
Mean 845.4 482.4 520.0 30 144.7 627.2
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Table-6. Observed sediment yield of fresh desalted reservoirs

Name of . Watershed area | Full water area Total sedi. Sediment ratio
. Period year
reservoir (km?) (km?) (10° m?%) (m3/km?/yr)
Sapkyo 13 1,263 19.13 4,578.1 278.9
Namyang 16 209 7.61 1,751.7 523.2
Asan 13 1,634 23.22 4,026.7 189.6
" 7 1,634 23.22 2,163.3 189.0

Z Yehld 4 (6) 2 Fig. 59 2ot /9
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Fig. 5. Sediment yield formula for fresh de-
salted reservoir
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Fig. 7. Curves to determine the depth of sed-
iment at Asan lake

Table-7. Area and capacity of 50 and 100
yvears later for Asan lake

50years later 100years later

Surface | Accum. Surface | Accum.
Elm| area | volume |ELm| area | volume

(10* m2)|(10% m%) (10* m?)|(10° m?3)

2.5] 2,239.7| 8,786.7| 2.5| 2,239.7| 7,107.3
2.0 2,048.3| 7,714.7| 2.0| 1,902.7| 6,071.8
1.0| 1,722.4} 5,829.4| 1.0 1,531.3] 4,354.8
0.0 1,439.7| 4,2484| 0.0| 1,236.8| 2,970.7
-1.0| 1,239.5) 2,908.8| -1.0| 1,038.7| 1,833.0
-2.0 878.4| 1,849.8] -2.0 687.2 970.0
-3.0 587.1} 1,117.1] -3.0 410.2 421.3
-4.0 321.7 662.7| -4.0 162.1 135.2
-5.0 219.5 392.1| -5.0 78.8 14.8

-6.0 1354 214.6| -5.4 0.0 0.0
-7.0 92.8 100.5] -6.0 0.0 0.0
-8.0 63.6 222.7]-7.0 0.0 0.0
-8.7 0.0 0.0| -8.0 0.0 0.0

-9.0 0.0 0.0] -9.0 0.0 0.0
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Fig. 8. Area and capacity curves of present, 50
years, and 100years later for Asan lake
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Table-8. Reduction of effective storage due
to sediment deposition at Sapkyo
lake

Original | Surveyed |  Predicted

in 1978 | in 1990 |in 2027 |in 2077
Eff. storage |10*m3| 6,278 | 6,147 | 5,455/ 4,364
Irrigated area| ha |13,760| 13,470 111,955 9,564

Ttem Unit

Reduced area| ha 0 290 | 1,8051 4,196
Bottom Elm | -185 | -15.3 | -4.4 | -3.6
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