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The Influence of Land Use in Reservoir Sedimentation
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( Dep artment of Soil and Water Conservation, Chung -H sing Uniwersity T aichung Taiw an)

Abstract The purpose of this research is to analyze and integrate the influence of land-use
change to the reservoir deposit, as well as understand the tolerance of reservoir to the water—
shed developed. Three reservoirs, Feeid suey, Shyr-Men, Der-Ji, from this ten were chose to
do detail research, such as the relationship of discharge and suspended load, land-use change
and sedimentation. Finally, simplified erosion model was developed- From this result, the trap
efficiency of reservoir and sediment delivery ratio of watershed can be evaluated. From the data
analysis and model evaluation, the ratios of forest land are mostly greater than 80% , but Bair—
Her reservoir is only 70% in on-channel reservoirs. The landslide ratio of Wu-Sheh watershed,

however, is 2.44% that is greatest one in ten reservoirs. As for sediment trap efficiency and de—
livery ratio, sediment trap efficiency of T zeng-Wen reservoir is greater than the others, and de-
livery ratio of Shyr-Men reservoir is greatest in on—channel reservoirs. The sediment erosions

of unit area of Wu-Sheh , Bair-Her and Tzeng-Wen reservoirs are greater than the other on-

channel reservoirs. From the result of the relationship of watershed area and average
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reservoirs’ sedimentation, the reservoirs of south Taiwan have higher deposits than middle and
north T aiwan.

Key words reservoir watershed land use reservoir sedimentation

1

, 400 km, 200 km

3 000 m ,
60 ,
, , 10 (
) ,
2
, 3

A — ;B — ;G —



74 6
A 0. 0097 0. 0490 0. 0002 0. 0369 0. 0034 0. 0242
B 0. 3508 0. 1008 0. 0005 0.0110 0. 0008 0.0226
C 0.0323 0.0043 0.0110 0. 0002 0.0018 0.0736
A 0.3793 0.4148 0.5392 0. 0595 0. 1232 0. 4065
B 0.2893 0. 5696 0. 5496 0. 1529 0. 4082 0.9019
C 0.2970 0. 3842 0. 4284 0.3188 0. 4084 0. 3576
A 0.0353 0.0140 0. 0306 0. 0678 0. 0201 0. 0464
C 0.0025 0.0172 0.2765 0. 0043 0.0132 0.2260
A 0. 1442 0.0353 0. 1416 0.9948
B 0. 2708 0. 0001 0. 0087 0.2916
C 0. 1496 0. 0352 0. 0443 0. 5689
A 0.6218 0.9477 0.9520
C 0. 1051 0. 1009 0. 1036 0.0784 0. 0467 0. 0265
/106m3
/103m3
1973.9 1976.6 2733. 23 2204.47  2189.30  2016.56
1976.6 1978.12 3618.75 1598. 09 1646. 92 1876.34 2083. 32 1936. 65 1753. 87
1978. 12 1981.3 2337.82 1500. 69 1631. 18 1516.89 1381. 88 1594. 46 1889. 19
1981.3 1982.6 1370. 58 1065. 13 773.29 876. 96 909. 82 827. 30 725. 46
1982.6 1984. 12 2751. 43 2086.87  2241.58 1899.36 1763.78 1657. 95 1806. 57
1984.12 1987.11 3257.00 2616. 95 2512.91 2522.93 2439.97 2563. 14 2103.76
1987. 11 1990. 8 1639. 94 2279.57 1953.59 2256.18 2483. 08 2349. 19 2355.02
1990.8 1992.11 2461. 21 2054. 57 2091. 80 2151.18 1513.10 1671. 80 2013. 47
1992. 11 199%4. 1 723.90 701. 14 1285.79 698.71 1519. 61 836. 27 728. 86
1994.1 1995.3 1633. 16 662. 03 1291.44 667. 24 1474. 63 968. 63
3
6,1,3
/103m3 (10°m?)
1973.9 1976.6 2733.23 404. 25 412.93 481. 16 519. 41
1976.6 1978. 12 3618.75 314.26 411.73 388. 74 376. 62 355.57 510. 00
1978.12 1981.3 2337.82 280.73 256. 84 264. 19 331.64 401. 46 306. 46
1981.3 1982.6 1370. 58 257.70 173.32 156. 38 133.08 152. 06 191. 80
1982.6 1984.12 2751.43 250. 80 396. 08 439. 49 381. 16 280. 87 297.71
1984.12 1987.11 3257. 00 299. 42 277.25 251.98 338.21 488. 07 476. 98
1987. 11 1990. 8 1639. 94 382.50 197. 41 240.73 286. 90 251.36 241. 21
1990.98 1992.11 2461. 21 312.06 439. 39 442. 64 166. 66 152.33 235.58
1992. 11 1994.1 723.90 90. 94 163.53 89. 01 384.03 131. 89 44. 39
1994.1 1995.3 1633. 16 83.83 169. 53 54.97 367.72 186. 88
/10°m’ [mm
1973.9 1976.6 2733.23 5781.77 5594. 39 5209.08 5100. 51 5100. 51
1976.6 1978.12 3618.75 4386. 88 4493. 33 5029.09 5373.43 5373.43 4549. 20
1978. 12 1981.3 2337.82 4001. 15 4298. 69 4117.73 3812. 19 3812. 19 4978. 04
1981.3 1982.6 1370. 58 2921.29 2179. 67 2284.96 2412.75 2412.75 2017. 88
1982.6 1984.12 2751.43 5749. 52 6136. 53 5191.18 4832.90 4832.90 4785. 31
1984.12 1987.11 3257.00 6968. 19 6714. 54 7007.45 6676. 77 6676. 77 5765. 13
1987. 11 1990. 8 1639. 94 6135.91 5485. 83 6006.15 6592. 23 6592. 23 6535. 87
1990.98 1992.11 2461. 21 6796. 73 6592. 15 5615.44 4378. 29 4378. 29 5306. 05
1992. 11 199%4. 1 723.90 2907. 17 3539. 10 3419.52 3663. 96 3663. 96 2056. 95
1994.1 1995.3 1633. 16 2839.21 3460.50 3378.77 3378.77 2701. 67




75

THRBE M)

.1

0.8 , ,
1
M= 1.874+ 221.36
M=1.73A+ 43.72
M= 6.56A + 642.61
: M — (10m” ); A — (km)
6000
5000
4000
3000 )
2000 ’
1000 ] R? =0.9098
0 N A o
-1000 ¢ 200 400 600 890
HEARKEH (km®)
1 _
(1993) :
log C:= Cr+ Slog Q
2 C— , Q—— (ems), Cr S
;S —
, 1989
1992

?



76

5
Q max(cm s) Q min( cms) S Cr R?
1989- A 15 41.08 3.64 0.0213 — 4.7422 0. 0006
1989- B 15 29.45 2.84 0.3140 - 4.9677 0. 1395
1990- A 15 1287. 85 1.93 0. 7960 - 5.5062 0. 6372
1990- B 22 527.39 1.76 0. 6860 — 5.3481 0.6728
1991- A 22 158.90 2.44 0.3157 - 4.9304 0.2711
1991- B 22 169. 85 1. 60 0. 3658 - 4.8567 0.4185
1992- A 17 634. 15 1.12 0. 3907 - 4.8957 0. 5681
1992- B 17 376. 54 1.32 0.4204 - 4. 8965 0. 5882
1992- C 16 88.01 0.31 0.3674 — 4.4565 0. 5331
1993- A 12 32.55 1.98 - 0.0701 - 4.5747 0. 0063
1993- B 12 31.48 1.50 0. 195 - 4.7698 0.0379
1993- C 13 3.00 0.34 0. 2008 - 4.5736 0.0472
1994- A 14 680. 37 5.08 0.3973 - 4.5271 0.2200
1994- B 8 185. 46 1. 18 0.2008 - 4.0899 0. 0957
1994- C 8 54.56 0.72 0.419 - 4.0184 0.2618
228 680. 37 0.31 0. 3220 — 4.6428 0. 2855
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R 0. 495 9,0. 612 6,0. 700 1 0.5416, 3 S
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1957 R ,
DH—48 ( )
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Q max Q min S Q max Quin S Qua Quin S
1957 208 124 1.717 1970 1520 114 1.124 1983 265 153 0. 636
1958 777 120 1.179 1971 1770 284 0.95 1984 1325 130 0. 847
1959 920. 75 207 0. 867 1972 2720 274 0.977 1985 2186 151 1.017
1960 1330 500 0. 898 1973 181 89.8 1.18 1986 1245 236 0.982
1961 1980 103 0. 504 1974 344 144 1.328 1987 860 201 1.512
1962 1650 150 0.907 1975 746 172 1.284 1988 262 162 1.32
1963 6520 164 1. 057 1976 1586 93.2 1. 039 1989 1739 131 1.677
1964 80.5 42 0.874 1977 559 101 0.945 1990 1597 127 1. 605
1965 700 74 0. 566 1978 317 121 0. 899 1991 230 142 1. 801
1966 971 128 0.478 1979 1140 106 0. 352 1992 1180 315 1.32
1967 640 9.1 1.23 1980 685 103 1.246 1993 89.1 55.37 2.444
1968 653 243 0.535 1981 807 156 0. 876 1994 1666 335 1.371
1969 1730 216 0. 781 1982 733 153 0. 684 6520 42 0.775
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5
7
Qumax Qmin - 2
(ems) (ems) 5 r R
1970 8 75.17 27. 64 0. 978414 - 4.50116 0. 6959
1972 12 405. 00 63. 00 1. 539593 - 5.97693 0. 8442
1973 23 530. 64 48.99 1.023523 — 4,88325 0. 6530
1974 5 162. 48 69.23 1. 923619 — 6.80476 0.9820
1975 13 740. 46 69.97 0.703247 — 4,28812 0. 5430
1976 18 263.27 37.83 0. 499377 - 3.47411 0. 2649
1977 11 235.69 91.94 1.407831 — 5.88285 0.4374
1978 9 215.19 67.87 1. 136024 - 5.32884 0. 8443
1979 11 278. 87 98.52 1. 530296 - 6.31242 0.7559
1980 5 451.99 64. 06 1. 822671 - 7.20189 0. 8190
1981 16 540. 81 86. 87 1. 372835 — 5.90451 0. 8823
1983 7 301. 17 102. 025 1. 366626 - 6.02018 0.7569
1984 6 140. 04 80. 995 0. 54991 - 4.26699 0.2271
1985 7 268.90 80. 335 1. 724727 - 6.5603 0. 6901
1986 9 599.79 65.32 0. 968275 - 5.0064 0.9570
1987 5 599.91 62.58 0. 625835 - 4.51412 0.6973
1989 6 599.91 126. 25 1. 06785 - 5.51863 0.9707
1990 20 358.755 49. 475 0. 735774 - 4.69439 0. 6239
1991 5 128. 315 30. 82 0.75176 - 4.47061 0. 8038
1992 11 363. 26 72.995 0.716958 — 4.64725 0.7528
1994 6 410.9 63. 40 0.511646 - 4.07689 0.6312
215 740. 46 27. 64 0. 576449 - 4.12001 0.2237
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