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Planning of Drainage System and Environment
Rehabilitation of Zengwun-chi Drainage in Tainan Area
Abstract
Origin

Our institute was responsible for the review and planning of
the drainage in Yanshuei, Zengwen and the Dajhou drainage system.
In accordance to the “Drainage Management Act”, which came into
force on 1 October, 2003, and according to the announced
timetable drawn up by the Central Managed Drainage System, our
institute has included this into the 2005 annual project, to conduct
management planning works, such as the zoning, announcing, and
map drawing of the drainage basin and drainage facilities of the
Zengwun drainage system.

(See Graph 1.1 for the Drainage Basin Profile)

In addition, through the execution of the project, we hope to
integrate the results and the differences in opinion of the local
region; to provide safety reviews and countermeasures on the
existing improvement construction effects, and increase in volume
passing through the drainage waterways; to provide the necessary
corrective and countermeasures for the existing improvement
countermeasures, and to use it as a model for construction. (The
aforementioned drainage, only the Zenwen River drainage belongs
to the Central Managed Drainage System, the rest belong to County
(City) Managed Drainage Systems and according to Article 4 of the
Drainage Management Act, the respective units of each county
(city) should be responsible for the zoning and the announcements
of County (City) Managed Drainage Systems and drainage

facilities.



Goal

The goal of this project is to discuss countermeasures and
provide practical improvement plans for a model of construction,
aimed at the flooding problems, the drainage characteristics and the
reasons for poor drainage of this drainage basin, and effectively

reduce the drainage damages of this area.

Flood Damage Analysis

The estimated flood damage of this project is calculated from
the existing flood investigation results and actual onsite
investigation. Damages in the region from different land usages
include: crop damages, water ponds, housing, and public facilities,
etc. According to the estimated calculations, yearly damage is
approximately NT$ 349,280,000.

Construction Costs and Execution

The total costs of the drainage improvement construction of
the Zenwun, Haiweiliao, Benyuanliao, and Sinji drainages is
approximately NT$ 6,369,000,000. Due to the size of the budget,
it cannot be completed in one construction; it must be divided into
urgency levels. This construction project is to be executed in four
phases (Refer to Attachment 3)

Project Evaluation

The cost-benefit ratio of the Zenwun Drainage System
Improvement Plan is as high as 0.73, and the benefits after
completion cannot be valued by money. To maintain the safety of
residents and their property, increase the usage value of land,
improve the quality of living environment, and increase the
people’s moral support for the government, the investment of this
regional drainage construction should be compulsory-protection

orientated, and managed by government fund-raising.
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32 2.8 10.8 259 11.7 0.3 658.3 314.6 2348 314 0.1 24 149 1308.1
33 0.0 3.0 88.8 132.6 402.2 494.6 719 266.5 21.1 0.6 22.2 32.7 1536.4
34 6.0 107.4 36.6 184 301.3 182.9 754.4 501.2 686.3 151.9 0.0 0.3 2746.6
35 4.2 0.6 2.6 0.0 248.1 300.7 259.8 113.2 149.3 16.8 2.1 234 1120.9
36 28.1 2.1 48.1 755 4425 569.4 418.8 202.2 55.5 37.3 45.9 75.8 2001.0
37 10.3 2.3 24 114.9 2.1 233.1 585.2 191.4 436.6 0.4 0.1 10.0 1588.7
38 29.9 41.7 11.3 15 64.1 586.7 412.1 524.2 173.2 81.8 14.3 0.0 1940.9
39 185 212 41.2 108.7 290.9 324.0 708.6 474.0 47.5 163.5 0.0 2.3 2200.5
40 2.6 4.1 2.5 140.5 542.2 476.2 174.2 313.6 56.4 404 3.0 36.0 1791.8
41 7.7 19.7 21.8 77.1 76.8 486.2 822.4 105.5 288.7 3.9 94.4 24.9 2029.1
42 0.7 22.3 51.9 184.6 464.1 524.5 355.0 233.1 119.0 97.0 36.4 2.3 2090.7
43 14.6 10.0 38.2 107.2 3.3 406.4 58.0 265.0 124.2 51.1 132.5 0.0 1210.4
44 13.7 0.0 0.0 111.7 37.0 5175 405.7 1263.3 36.6 15 0.3 4.7 2392.1
45 46.1 16.5 4.9 30.9 115.2 202.7 296.8 380.1 861.4 6.1 3.7 35.0 1999.6
46 9.3 31.0 37.9 14.6 418.3 590.1 28.3 158.4 474 20.7 0.0 28.7 1384.7
47 25.8 18.5 68.3 4.6 119.0 110.9 643.8 116.9 164.9 0.0 0.0 334 1306.2
48 8.3 48.3 0.0 168.2 91.7 235.7 462.3 564.4 102.3 0.0 22.6 0.0 1703.8
49 0.1 0.0 57.3 425 26.9 319.1 219.1 742.6 136.5 25 0.9 8.8 1556.4
50 6.5 5.7 26.7 814 71.0 47.6 195.3 484.2 121.3 0.0 43.2 2.5 1085.4
51 3.2 147 57.9 38.5 0.2 206.9 359.0 78.9 116.8 2.7 1.0 0.0 879.9
52 0.0 1.6 27.6 15 0.5 191.0 532.7 63.9 277.6 0.1 4.0 5.2 1105.6
53 62.2 0.0 7.7 0.0 110.9 291.3 102.3 118.4 81.9 0.6 0.0 0.0 775.3
54 1.7 0.1 3.6 13.0 75.1 378.4 181.5 351.7 0.5 7.6 55.5 0.3 1068.9
55 6.6 38.7 98.7 53.1 270.2 572.2 322.8 139.9 62.8 0.1 14.3 0.0 1579.3
56 0.0 54 9.4 102.3 192.3 401.1 148.3 301.0 8.0 7.9 11.8 0.8 1188.2
57 2.9 92.1 118.7 13.1 222.8 455.5 478.2 340.5 223.0 86.9 0.0 0.0 2033.7
58 21.6 12.6 36.6 84.5 116.2 369.6 80.7 175.8 302.0 11.6 0.4 0.0 1211.6
59 17.9 0.0 9.6 0.0 242.0 33.1 255.7 206.8 196.7 14.7 3.2 6.6 986.3
60 8.7 2.0 4.1 7.8 6.7 375.0 139.2 203.1 248.2 5.3 1.0 35.4 1036.5
61 74.2 21.5 0.2 48.9 302.2 538.0 461.7 657.5 54.2 19 0.7 12.7 2173.8
62 38.8 20.4 0.4 144.7 50.5 379.2 372.8 206.2 75.5 120.2 2.9 0.0 14115
63 0.0 30.7 10.3 63.4 167.7 410.7 317.2 273.1 198.6 56.6 4.9 6.7 1539.9
64 9.4 13.2 32.2 82.0 66.2 805.6 250.7 833.4 53.0 165.6 0.0 28.7 2340.1
65 23.9 4.2 3.0 235 323.1 2255 325.2 238.4 107.1 13.3 0.0 0.0 1287.1
66 43.2 34 0.8 8.4 341.0 1393.4 715.4 448.4 52.2 2.4 22.3 3.6 3034.5
67 18.8 13.0 72.4 203.3 181.1 38.1 208.2 371.3 48.7 37.9 18.9 3.8 1215.4
68 24.2 16.4 27.4 40.9 194.1 4138 84.8 4923 54.4 0.0 16.6 0.3 1365.2
69 8.4 23.3 0.0 68.5 22.1 0.9 72.2 208.6 28.4 17.9 374 0.0 487.6
70 0.3 4.1 93.3 58.0 249.7 173.9 467.9 219.0 483.9 4.0 25.4 4.5 1783.9
71 4.6 17.0 15.6 59.0 266.4 420.7 568.6 198.2 9.2 0.0 102.1 7.5 1669.0
72 42.0 98.5 196.7 69.5 4365 300.3 62.7 534.0 22.6 0.1 0.0 4.0 1766.9
73 5.0 0.8 5.6 187.8 394.5 241.6 207.9 298.9 56.5 20.1 0.0 0.5 1419.2
74 12.3 93.2 5.8 324 248.2 243.5 119.0 433.0 105.7 7.0 3.3 38.4 1341.6
75 4.1 34.9 454 0.5 328.7 495.0 76.9 158.9 114.9 0.0 68.0 4.2 1331.4
76 0.0 2.2 83.5 12.3 130.0 221.5 387.2 241.6 126.9 36.8 4.2 13.8 1259.9
77 56.3 8.4 9.0 103.2 114.0 142.8 337.2 699.6 360.7 9.1 5.6 5.8 1851.9
78 7.3 0.0 33.6 108.1 96.1 140.9 110.5 230.6 368.3 0.0 0.1 7.7 1103.1
79 9.1 50.8 44.2 2975 65.8 343.9 113.6 443.4 253.6 2.1 0.0 0.0 1624.1
80 24.0 30.2 3.7 334 20.1 644.9 483.3 103.3 77.9 19.2 16.1 335 1489.6
81 30.5 97.9 61.8 252.2 119.3 210.7 670.8 402.6 265.9 0.0 0.0 414 2153.0
82 7.0 9.6 28.5 49.3 246.6 519.2 824 162.9 26.4 0.0 32.5 5.0 1169.2
83 12.2 72.7 15.7 13.7 181.7 178.2 215.7 1193.7 31.2 1.3 0.0 9.3 1925.3
84 6.7 20.7 38.9 38.6 102.7 239.4 417.8 68.8 63.8 15 0.0 0.0 998.9
85 13.1 10.2 7.2 70.6 312.8 98.9 422.9 278.0 18.3 244 30.6 3.6 1290.5
86 27.2 70.1 113.6 14.8 93.8 672.9 242.5 512.5 210.5 0.0 0.0 11.7 1969.6
87 58.7 143.5 100.6 186.0 113.9 641.3 148.3 231.0 93.7 128.5 0.0 30.3 1875.7
88 0.8 0.0 14.2 73.7 166.5 131.8 890.0 499.4 99.6 55.8 8.4 28.0 1968.2
89 34 13.6 12.2 120.2 248 2135 630.6 536.3 116.9 66.3 1.2 125 1751.6
90 37.0 0.1 58.1 40.7 586.9 539.0 2174 146.0 479.0 0.0 2.0 14.7 2120.9
91 18.7 0.0 1.1 1.1 243.2 100.2 474.3 252.9 91.9 0.0 0.0 0.0 1182.4
92 6.8 8.1 4.6 29.5 26.8 2324 19.6 98.2 40.5 0.8 2.7 0.0 470.0
93 4.3 8.1 15.9 52.0 61.5 18.4 385.0 199.8 2755 0.0 0.0 111.9 1132.4
T 5 15.1 25.7 39.5 77.2 171.3 366.4 368.5 353.8 152.5 25.6 14.0 15.3 1624.8
| A 0.9 1.6 2.4 4.8 10.5 22.6 22.7 21.8 9.4 1.6 0.9 0.9 100.0
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% 43 BALERRFESR L - P kR E AT ¥ = mm
=k z, %3 e EaE X T T
G ed 3 # kA ko kA kA P
# ? P 57.15% 11.42% 5.62% 25.81% —
20 4 17 2243 224.2 224.2 2243 2243
21 8 1 102.9 102.5 103.2 102.7 102.8
22 6 30 167.8 168.1 167.3 167.8 167.8
23 7 20 308.5 308.2 307.8 308.4 308.4
24 7 6 180.1 180.4 179.7 180.2 180.0
25 6 5 191.8 191.8 192.2 191.8 191.8
26 8 5 224.3 224.2 224.2 224.3 224.3
27 7 4 289.8 289.8 290.0 289.8 289.8
28 7 14 293.4 293.3 293.6 293.3 293.4
29 8 25 260.4 260.1 259.8 260.4 260.3
30 8 30 170.4 170.8 170.8 1705 1705
31 7 12 140.5 100.8 139.8 1230 131.4
32 6 6 130.5 83.1 67.4 120.0 118.8
33 5 2 108.5 82.6 68.8 73.0 94.1
34 8 1 423.0 2425 305.7 223.1 344.2
35 6 24 1165 162.7 106.7 130.0 124.7
36 7 29 1495 365.0 136.0 177.0 180.4
37 9 6 137.8 98.8 232.0 2285 162.0
38 7 29 144.0 205.5 165.3 128.0 148.1
39 7 26 276.5 255.0 402.4 3118 290.2
40 5 14 223.8 167.3 214.6 195.9 209.6
41 7 17 202.0 200.3 304.4 241.0 217.6
42 6 6 268.0 189.0 162.0 135.0 218.7
43 6 9 86.0 58.9 67.5 435 70.9
44 8 31 241.9 377.0 404.8 390.0 304.7
45 8 17 260.8 265.1 265.0 245.0 257.4
46 6 25 145 204.3 336.5 1325 84.7
47 7 16 1430 73.8 1152 137.0 132.0
48 7 15 98.5 99.5 116.6 230.0 133.6
49 8 8 152.6 161.0 172.0 183.2 162.5
50 8 7 105.0 1915 1225 1109 1174
51 7 23 198.0 164.8 145.0 114.0 169.5
52 7 16 235.0 173.0 266.0 216.7 224.9
53 6 18 88.6 85.7 67.6 98.0 89.5
54 8 19 131.0 185.0 165.0 165.2 147.9
55 5 30 175.6 1336 96.0 1165 1511
56 6 5 139.8 1183 95.0 86.0 120.9
57 8 26 246.5 918 60.2 1445 192.0
58 6 18 139.6 131.0 141.0 114.0 132.1
59 5 26 145.0 93.7 60.0 76.0 116.6
60 9 18 1815 155.7 135.0 105.0 156.2
61 8 6 137.6 211.0 195.2 190.0 162.7
62 6 13 195.0 167.0 154.0 197.8 190.2
63 9 1 148.1 143.0 149.8 1585 150.3
64 8 16 307.0 2173 2195 3417 307.6
65 5 29 93.7 168.5 150.0 108.5 109.2
66 6 6 590.7 435.4 375.2 405.0 512.9
67 8 8 139.2 152.4 113.0 113.0 1325
68 8 17 120.7 215.8 151.2 141.2 138.6
69 8 27 38.0 54.0 715 59.7 473
70 9 3 202.0 197.7 135.0 149.6 184.2
71 7 29 201.0 226.0 279.0 226.7 214.9
72 8 23 291.0 2745 201.0 261.3 276.4
73 8 31 147.0 1221 126.0 108.5 133.0
74 5 28 159.0 151.2 130.7 1315 149.4
75 6 4 197.3 60.7 78.5 713 1425
76 8 30 266.4 99.4 112.0 1395 205.9
77 8 12 297.5 2425 234.0 243.2 273.6
78 9 12 114.8 137.3 116.8 90.9 1113
79 6 23 152.6 1712 1315 148.0 152.4
80 7 29 187.0 159.8 173.2 168.0 178.2
81 8 30 246.0 269.1 1436 126.4 212.0
82 6 1 221.0 155.6 143.2 159.5 1933
83 8 3 327.0 206.5 292.0 308.5 306.5
84 7 22 75.2 74.6 3L5 75.0 72.6
85 7 31 154.0 178.3 1535 170.0 160.9
86 6 30 220.0 268.5 245.0 217.0 226.2
87 8 4 1430 143.0 1345 167.0 148.7
88 8 12 106.7 169.4 1255 99.5 113.1
89 7 30 122.0 136.0 133.7 178.0 138.7
90 5 19 152.4 148.2 175.6 266.0 1825
91 7 17 55.1 133.1 1815 122.0 88.3
92 6 6 1228 136.6 106.8 115.1 1216
93 7 2 260.4 235.6 268.7 2615 258.3




% 44 BRERRFERA P R A A H = @ mm
=k z, %3 e ES0 X T
G4 ed P # kA ko g kA kA P
# ! P 57.15% 11.42% 5.62% 25.81% —
20 4 17 307.4 307.4 307.8 307.2 307.4
21 7 31 186.0 185.6 186.8 186.0 186.0
22 6 29 330.9 331.0 331.0 330.9 330.8
23 7 19 538.6 538.5 539.1 538.6 538.6
24 7 5 264.2 264.4 265.1 264.2 264.3
25 6 4 261.1 260.9 261.6 261.1 261.0
26 8 5 4297 429.9 4288 4297 429.7
27 7 3 3227 3222 3221 3227 3226
28 7 13 502.9 502.6 503.6 502.9 502.8
29 8 24 352.9 352.9 3523 353.0 352.9
30 7 7 226.4 226.8 226.0 226.3 226.4
31 8 9 179.8 208.1 366.4 270.2 216.9
32 6 20 184.7 1413 154.9 198.8 181.7
33 5 2 156.7 130.3 104.2 1233 142.1
34 7 31 509.4 461.1 837.2 670.1 563.8
35 6 23 154.0 196.9 1323 165.0 160.5
36 7 28 162.0 373.8 151.0 184.2 191.3
37 7 8 315.0 280.8 187.0 248.0 286.6
38 6 1 209.0 288.1 2195 287.0 238.8
39 7 25 348.8 430.0 480.1 399.3 3785
40 5 14 245.1 235.8 263.7 233.4 242.1
4 7 17 3286 3175 454.1 373.7 346.0
42 6 6 3817 361.7 316.0 295.8 353.6
43 8 19 126.0 615 817 89.0 106.6
44 8 28 3773 4272 558.3 527.3 4319
45 9 16 4111 600.0 5775 559.0 480.2
46 6 17 1457 124.8 110.2 1045 130.7
47 7 16 185.0 123.2 152.1 1815 175.2
48 7 15 18255 247.9 230.7 32738 230.2
49 8 8 188.6 166.0 179.2 198.2 188.0
50 8 6 156.0 241.0 2035 1417 164.7
51 7 22 343.0 298.8 260.0 208.0 298.4
52 7 16 246.3 218.9 3285 229.3 2434
53 6 17 98.1 92.7 67.6 103.6 97.2
54 6 26 202.2 2235 1775 216.0 206.8
55 6 9 2505 249.6 295.0 276.2 259.5
56 6 4 186.3 142.8 110.5 123.4 160.8
57 7 3 245.0 185.9 196.7 2226 229.8
58 6 18 1712 1625 170.0 158.0 166.7
59 5 25 203.2 147.7 922 88.0 160.9
60 6 6 187.0 2165 239.0 1905 194.2
61 8 6 230.7 359.0 259.4 233.0 2476
62 6 12 213.0 183.7 168.8 229.8 2115
63 8 10 2153 146.0 149.0 181.4 194.9
64 8 16 310.1 304.9 2375 358.4 317.9
65 5 28 159.4 259.5 2113 179.9 179.0
66 6 6 673.2 511.7 429.2 456.8 585.2
67 8 7 146.9 194.0 150.2 118.8 145.2
68 8 16 157.4 2438 1733 174.9 172.7
69 8 27 85.2 703 90.6 787 82.1
70 9 2 270.0 410.2 370.0 286.8 296.0
71 7 29 296.5 325.7 393.0 350.2 319.1
72 8 22 326.0 303.1 236.0 3005 3117
73 5 28 201.1 2515 165.0 1395 188.9
74 5 27 225.0 221.0 198.7 205.8 218.1
75 6 6 2285 1204 99.8 118.1 180.4
76 8 29 267.4 105.2 135.2 1505 2113
77 8 12 443.9 4435 42222 424.6 4377
78 9 11 170.8 258.8 22138 189.9 188.6
79 8 20 174.2 225.8 1675 168.0 178.1
80 6 22 301.0 4114 305.6 305.0 314.9
81 7 7 3142 289.3 379.8 361.1 327.1
82 6 10 269.5 200.2 176.6 198.1 2379
83 8 3 525.5 438.3 456.5 4705 4975
84 6 8 1333 133.1 144.8 150.0 138.2
85 7 31 2282 280.8 263.2 236.0 238.2
86 6 30 394.0 490.3 444.0 414.0 413.0
87 6 7 186.7 1776 183.0 203.0 189.7
88 8 1 203.0 266.2 223.1 1905 208.1
89 8 22 1615 2955 2885 195.0 192.6
90 5 29 251.1 238.0 263.8 324.0 269.1
91 7 10 126.2 135.7 69.4 116.2 1215
92 6 6 224.0 268.8 202.8 214.6 2254
93 7 1 2833 262.7 298.9 288.3 283.1




A BRKERK-PE P EIIRFLFIEFZ H =:mm
€ IRLE
o 111 | 2 5 10 | 20 | 25 | 50 | 100 | 200 | SE
AN CIPES
B S 99 | 168 | 238 | 285 | 331 | 346 | 392 | 438 | 486 | 15
2
IR S S S 102 | 167 | 234 | 281 | 328 | 343 | 391 | 439 | 490 | 15
53
By E - s F 97 | 170 | 238 | 283 | 326 | 340 | 382 | 424 | 466 | 15
ARz s ® 105 | 138 | 234 | 284 | 332 | 347 | 395 | 442 | 490 | 16
il Sz A 98 | 171 | 238 | 282 | 322 | 335 | 373 | 410 | 446 | 17
o F S EEET R 141 | 241 | 342 | 411 | 479 | 501 | 568 | 637 | 707 | 17
2
SRERE S S iE S 137 | 243 | 345 | 412 | 476 | 496 | 559 | 622 | 685 | 18
=1
(e R A 137 | 244 | 345 | 412 | 476 | 496 | 559 | 621 | 683 | 16
AEFHZAALF 138 | 241 | 346 | 415 | 480 | 500 | 562 | 623 | 683 | 17
il Sz A 141 | 239 | 342 | 413 | 484 | 507 | 579 | 653 | 730 | 16
T
L- phaFREgRp 738, Ti0@ 1823, E B L 77.1,%F G8(B 1 4) 1.56, 48T 5@
5.1, #ciR 8 i £ 041, % #cih & R 8(3 1 15)-0.22
2.2 P kAT ERD T3, Ti0E 2626, k4 114.3,1 F GB(i% 1 14) 119, HB T 0
5.5 8RBk £ 042, 8k F M 8(i2 & {2) 0.08
3 4 EhE - AT L A
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(3) = f@;ﬁiff_f%%“%a&f 24 pERERE > TV EEBE
fhad) 2= A PARLE S U SO L R S U p;,,\puog,;ﬂ g+ » H=
Fr AR TLEFAE
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Iy = (a/(T+h)")
S
It 0 s a g ps T pER 2 T35%a R (F 85 ) @)
T: %At (e)
a'b-rc: ¥k
EHARPIARRTT £ 60 T L F LA £ a0
Qﬁiﬁ%ﬁsz’5%&%&§%Fﬂmrﬁ&2§’ﬂ#
Bca brciEsni

£ Y IR a b c

2 & 874.0 12 0.62696
5 & 1199.7 17 0.62610
10 & 1720.3 25 0.65239
20 & 2566.2 35 0.69246
25 & 2969.4 39 0.70857
50 & 4688.2 52 0.76040
100 = 7873.2 68 0.82268
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	附錄�
	1.集水區降雨強度過大及雨量集中超過排水保護基準甚多（平均一日降雨量424毫米，1小時暴雨量96毫米，約相當於50年重現期距），逕流無法及時排出，遂造成本地區之淹水災情。 
	2.本地區地勢平坦低窪，根據鄰近將軍潮位站之觀測資料，7月20日之最高潮位為1.81公尺，區內最低地盤高約為1.50公尺，排水路受外水頂托影響，內水排除極為困難。 
	3.現有支、分線排水保護標準太低(未達2年重現期)，排水斷面不足（曾文溪排水斷面太小而漫溢），下水道淤積問題，造成區內道路、住家（公塭里）、立德管理學院及台糖宿舍之淹水災害。 
	4.土地開發逕流量增加，未有效控管。 
	 
	 
	本次豪雨（612）造成本地區大面積之水災，淹水最深約達1.0公尺，淹水面積多達122公頃（其中住宅區含學校為5.5公頃，農田為116.5公頃)，淹水範圍如圖二所示。 
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