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The Effect of Tsengwen Reservoir on River Discharge
and Sediment L oad

*1 *2

Han-Lin Chen Jui-Chin Chang
Abstract

The Tsengwen coastal plain has experienced significant progradation over last three hundred years
due to abundant sediment supply. The construction of the Tsengwen Reservoir on the main trunk in
1973, however, has caused dramatic change of this trend. This paper aims to examine the reservoir’s
impact on the discharge and sediment load at the lower course of the Tsengwen river. Based on the
hydrological data of Hsikang gauge station in the lower course, the discharge decreased from 39 CMS to
29 CMS after the reservoir’s construction and the number of days with high peak flow > 400 CMS drops
from 7.4 to 5 while those with low flow < 0.3 CMS drops from 86 to 49. On the other hand, the total
sediment discharge of the Tsengwen river decreased from 14.8 million to 9.65 million tons after the
reservoir’s construction. It is mainly caused by the reservoir interception up to 5.7 million tons/yr in
average and the decrease of sediments supply of 3.6 million tons/yr from the major tributary, the
Tsai-liao river.
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10°m?
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1960 1059 383 442 1501
1961 1089 302 411 1499
1962 1092 215 333 1425
1963 1263 313 333 1596
1964 539 209 385 923
1965 1387 278 375 1762
1966 1758 405 338 2095
1967 912 197 281 1194
1968 1327 196 412 1739
1969 1047 261 330 1377
1970 584 164 407 991
1971 1226 173 284 291 1517
1972 2974 305 611 466 3440
1973 821 162 322 818 1639
1974 1193 228 395 1077 2270
1975 1969 292 488 776 2745
1976 1161 214 381 1114 2276
1977 2333 364 636 970 3304
1978 996 190 319 1122 2118
1979 894 185 330 1006 1900
1980 196 41 85 430 626
1981 1449 229 401 1057 2506
1982 911 184 481 1021 1932
1983 1058 167 241 828 1886
1984 607 131 259 741 1348
1985 789 179 276 1129 1918
1986 624 123 348 922 1546
1987 533 111 222 965 1498
1988 698 176 282 995 1693
1989 836 180 348 1068 1904
1990 2368 305 383 393 2761
1991 604 138 325 653 1257
1992 1452 331 526 1008 2460
1993 314 102 74 479 793
1994 1077 275 162 1002 100 2178 262
1995 161 53 42 534 73 768 115
1996 535 174 97 955 176 1666 273
1997 934 139 322 937 128 2000 450
1998 832 149 136 932 198 1962 334
1999 553 260 247 737 129 1418 376
2000 529 102 327 757 48 1334 375
1041 189 302 713 122 1775 322
1250 239 294 369 1620 294
944 185 302 872 122 1847 332
-306 -54 8 503 227 38
-25% -23% 3% 136% 14% 13%
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4 Qs=a (Qd)’ R?

a b R? n a b R? n a b R? n
1959 5202 1761 00959 29
1960 15.185 1.608 *0.830 38 5451 1830 0.960 16
1961 2026 1949 0913 14 8025 1777 0882 16
1962 20.981 1.600 0.824 9 7525 1658 0.881 13
1963 28.657 1.515 *0.843 19 10.482 1.770 0.922 13
1964 10.652 1.660 0.496 14 7.079 1.760 *0.867 40
1965 5.832 1.837 0.886 15 15.247 1575 *0.594 22
1966 2.354 1.928 *0.780 23 2631 1.837 0.928 8
1967 2.354 1.928 *0.780 23 7.364 1.666 *0.782 30
1968 1.584 1.932 0.878 10 7.364 1.666 *0.782 30
1969 1.854 1.959 0.933 23 5594 1.807 0.923 19
1970 4574 1677 0825 21 3879 1930 00908 20
1971 5501 1774 0928 12| 17.591 1987 *0.904 32| 4438 1886 00909 13
1972 1459  1.848 0912 20 15392 2123 0928 19| 2285 1879 0.865 19
1973 2240 2018 0785 15 29449 2200 0897 16| 7.961 1663 0.744 16
1974 0446 2354 0871 19 28144 2003 0727 12| 7.344 1596 0721 12
1975 1936 1871 0933 17| 17872 1924 0880 15 2352 1949 0946 14
1976 0301 2203 0838 11 7.761 1952 0963 11| 1253 2128 0945 11
1977 2457 1870 0935 11| 16181 2046 0939 12| 2644 1994 0964 9
1978 1013 2157 0905 15 29171 2013 0884 14| 2906 2061 0931 12
1979 2283 1784 0839 12| 21214 1984 0880 10| 4361 1582 0841 11
1980 2032 1877 *0.844 18 26915 1959 *0.866 27| 5538 1711 *0.836 42
1981  14.412 1482 0819 14| 37567 1783 0900 13 5538 1711 *0.836 42
1982 3190 1.827 0868 21| 21.631 2138 0896 21| 9529 1697 0930 21
1983 0469 2209 0774 29 13321 2008 0760 26| 5330 1219 0571 27
1984 0301 1997 0538 27| 4148 2355 0782 20 1868 1504 0762 19
1985 0746 1839 0757 20| 5822 2458 *0.733 46/ 1358 1.923 0740 22
1986 2.793 1.686 *0.770 29 5.920 2.084 0.893 13| 9.402 1685 *0.787 39
1987 2962 1767 0838 16 18102 2307 0871 13 15343 1764 0890 14
1988 11371 1624 0794 9 77003 1610 0805 11 2025 1981 0747 13
1989 6.629  1.695 *0.827 14| 32.166 1.858 *0.794 34| 1722 2150 *0.812 38
1990 1296  1.993 0857 11| 29513 1952 *0.724 21| 1722 2150 *0.812 38
1991 1615 1961 0824 6 30762 1899 0906 7| 1722 2150 *0.812 38
1992 0762 1995 0908 16 32235 1779 0888 13 1722 2150 *0.812 38
1993 21.544 1.323 0.876 5 128.120 1.980 0.899 5 16.287 1.612 *0.844 36
1994 75.802 1.355 0.776 8| 116.060 1.603 0.783 11| 16.287 1.612 *0.844 36
1995 18102 1518 0790 7| 49313 2208 0982 4 16287 1613 *0.844 36
1996 2.750 2.144 0.908 15/ 19.566 2100 *0.833 27| 8.786 2.068 0.817 14
1997 1601 2153 0879 7| 40943 1823 0862 11| 16287 1613 *0.844 36
1998 1298 2216 0937 15 48432 1962 0809 14 21.195 1643 0851 13
1999 10245 1717 0930 10| 67.810 1.824 0911 12 7.897 1.786 *0.770 28
2000 0103 2466 0944 11| 5635 1863 0972 17| 1143 1931 0897 7

2.109 1.908 0.818 537 17.407 2.087 0.847 384 5.334 1.780 0.848 539

p<0.01
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1959 2.55
1960 14.65 1.90 31
1961 8.75 1.87 31
1962 16.08 0.54 31
1963 16.11 2.51 31
1964 1.48 0.30 31
1965 35.76 0.94 31
1966 35.27 1.20 31
1967 7.24 0.21 31
1968 7.52 0.21 31
1969 14.30 1.10 31
1970 2.28 0.64 31
1971 16.79 5.78 1.34 31
1972 16.20 16.43 1.42 31
1973 5.79 6.19 0.59 31 0.00 5.79
1974 28.47 7.42 0.48 31 0.44 28.91
1975 17.29 5.14 1.56 31 10.55 27.84
1976 11.55 2.68 2.58 31 14.55 26.10
1977 24.09 15.06 4.57 31 6.73 30.81
1978 7.07 4.46 2.38 31 4.63 11.70
1979 2.11 5.24 0.30 31 4.27 6.38
1980 0.34 0.37 0.14 31 5.00 5.33
1981 7.52 5.15 112 31 14.61 22.13
1982 6.02 12.07 1.42 31 3.89 9.90
1983 4.96 2.12 0.04 31 2.88 7.84
1984 0.29 1.29 0.04 31 3.62 3.91
1985 0.57 13.14 0.25 31 1.99 2.55
1986 0.59 0.51 0.69 31 2.64 3.23
1987 0.81 6.20 0.84 31 3.32 4.13
1988 4.35 3.89 0.89 31 8.07 12.42
1989 5.26 6.11 3.15 31 15.56 20.81
1990 32.63 12.76 2.62 31 3.69 36.32
1991 5.03 4.55 2.73 31 4.15 9.18
1992 11.45 8.71 3.69 31 2.96 14.41
1993 0.40 9.12 0.09 31 8.25 8.65
1994 8.55 9.95 0.31 31 1.72 10.27
1995 0.25 2.30 0.03 31 1.33 1.58
1996 29.63 53.29 0.36 31 31.81 61.44
1997 25.24 3.33 2.27 31 -4.52 20.72
1998 25,51 3.78 0.25 31 4.43 29.94
1999 2.96 5.10 2.94 31 1.61 4.57
2000 1.47 0.19 3.95 31 1.38 2.85
11.28 7.74 1.36 31 5.70 15.16
14.80 11.10 1.20 31 0.00 14.80
9.65 7.50 1.44 31 5.70 15.35
-5.15 -3.60 0.24 0 0.60
-35% -32% 20% 0 4%

1994
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1128 100 774 69 136 12 218 19
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* -570 +396
(Walling, 1977; Ferguson, 1987; Crawford, 1991; Kao, 2001)
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2915
3100 25 90
3100
3100
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3100 41%
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2100 115
8 1 1 1241 620
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774 42
25 2000)

(Walling, 1977; Cohn, 1989; Ferguson, 1987; Crawford 1991; Cordova, 1997; Pilotti 1997;
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(1971) () ) 93 4) 715  21-31
(1972) 3(2) 50-69
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26 19-56
(2001) 20-37
(2000) 181
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(2001) 30
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