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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.
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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$ 796,800,000.

Construction Costs and Execution

The total costs of the drainage improvement construction of
the Yanshuei,Zenwun, Liukuailiao, and Kanxi drainages is
approximately NT$ 5,398,220,000. 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 Yanshuei Drainage System
Improvement Plan is as high as 1.68, 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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% 42 MoRER kB EI RE R B E2 N4 H i :mm
EZN - = = 3 i = = N 1 = L - Lz EEs
20 0.0 0.0 0.0 395.0 293.8 370.2 337.4 3253 276.1 13.0 0.6 3.7 2015.2
21 0.0 25.8 114.7 64.9 147.2 658.8 318.6 598.3 146.2 3.5 0.0 50.2 2128.1
22 9.9 8.7 43.4 385 87.1 764.0 273.7 16.4 204.2 0.0 17.5 243 1487.8
23 0.9 32.0 35.0 5.1 126.4 194.0 1159.3 154.4 91.2 10.4 0.2 4.6 1813.4
24 4.8 63.6 54.0 46.8 72.9 488.7 901.9 391.8 152.4 35.5 0.0 0.0 22124
25 54 193.6 154 6.0 284 580.4 170.6 365.5 34.0 0.1 0.0 13.0 1412.5
26 47.1 9.6 46.5 11 89.8 299.1 227.0 1166.4 42.3 3.7 16.9 89.2 2045.5
27 3.0 42.4 186.9 119.9 113.4 36.5 762.7 921.8 82.0 97.0 12.8 6.7 2385.2
28 2.0 0.0 69.8 165.6 167.1 761.7 1714.9 186.4 154.1 53.8 12.4 0.0 3287.9
29 30.9 48.8 163.2 167.7 165.2 445.0 252.8 451.0 145.2 0.5 36.0 96.8 2003.0
30 4.6 0.2 95.3 323.0 105.8 304.4 508.5 306.7 159.9 50.3 0.0 0.0 1858.7
31 15.0 3.7 0.0 46.5 46.3 299.8 296.1 3109 153.9 21.8 15.0 14.4 1223.5
32 2.8 10.8 25.9 11.7 0.3 658.3 314.6 234.8 31.4 0.1 24 14.9 1308.1
33 0.0 3.0 88.8 132.6 402.2 494.6 71.9 266.5 21.1 0.6 22.2 32.7 1536.4
34 6.0 107.4 36.6 18.4 301.3 182.9 754.4 501.2 686.3 151.9 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 23.4 1120.9
36 28.1 2.1 48.1 75.5 442.5 569.4 418.8 202.2 55.5 373 45.9 75.8 2001.0
37 10.3 23 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 1.5 64.1 586.7 412.1 524.2 173.2 81.8 14.3 0.0 1940.9
39 18.5 21.2 41.2 108.7 290.9 324.0 708.6 474.0 47.5 163.5 0.0 23 2200.5
40 2.6 4.1 2.5 140.5 542.2 476.2 174.2 313.6 56.4 40.4 3.0 36.0 1791.8
41 1.7 19.7 21.8 77.1 76.8 486.2 8224 105.5 288.7 39 94.4 24.9 2029.1
42 0.7 223 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 10.0 382 107.2 33 406.4 58.0 265.0 124.2 511 132.5 0.0 1210.4
44 13.7 0.0 0.0 111.7 37.0 517.5 405.7 1263.3 36.6 1.5 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 47.4 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 33.4 1306.2
48 8.3 483 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 0.0 573 42.5 26.9 319.1 219.1 742.6 136.5 2.5 0.9 8.8 1556.4
50 6.5 57 26.7 81.4 71.0 47.6 195.3 484.2 121.3 0.0 43.2 2.5 1085.4
51 32 14.7 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 1.5 0.5 191.0 532.7 63.9 277.6 0.1 4.0 52 1105.6
53 62.2 0.0 17 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 3228 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 79 11.8 0.8 1188.2
57 29 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 32 6.6 986.3
60 8.7 2.0 4.1 7.8 6.7 375.0 139.2 203.1 248.2 53 1.0 354 1036.5
61 74.2 21.5 0.2 48.9 302.2 538.0 461.7 657.5 54.2 1.9 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 29 0.0 1411.5
63 0.0 30.7 10.3 63.4 167.7 410.7 317.2 273.1 198.6 56.6 49 6.7 1539.9
64 9.4 13.2 322 82.0 66.2 805.6 250.7 833.4 53.0 165.6 0.0 28.7 2340.1
65 239 42 3.0 235 323.1 225.5 3252 238.4 107.1 13.3 0.0 0.0 1287.1
66 43.2 34 0.8 8.4 341.0 1393.4 715.4 448.4 522 24 223 3.6 3034.5
67 18.8 13.0 724 203.3 181.1 38.1 208.2 371.3 48.7 379 18.9 3.8 1215.4
68 24.2 16.4 27.4 40.9 194.1 413.8 84.8 492.3 54.4 0.0 16.6 0.3 1365.2
69 84 23.3 0.0 68.5 22.1 0.9 72.2 208.6 28.4 17.9 37.4 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 69.5 436.5 300.3 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 12.3 932 5.8 324 248.2 2435 119.0 433.0 105.7 7.0 33 384 1341.6
75 4.1 34.9 45.4 0.5 328.7 495.0 76.9 158.9 114.9 0.0 68.0 42 1331.4
76 0.0 22 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 1.1 1103.1
79 9.1 50.8 44.2 297.5 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 71.9 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 41.4 2153.0
82 7.0 9.6 28.5 49.3 246.6 519.2 82.4 162.9 26.4 0.0 32.5 5.0 1169.2
83 12.2 2.7 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 1.5 0.0 0.0 998.9
85 13.1 10.2 72 70.6 312.8 98.9 422.9 278.0 18.3 24.4 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 24.8 213.5 630.6 536.3 116.9 66.3 1.2 12.5 1751.6
90 37.0 0.1 58.1 40.7 586.9 539.0 217.4 146.0 479.0 0.0 2.0 14.7 2120.9
91 18.7 0.0 1.1 1.1 243.2 100.2 4743 252.9 91.9 0.0 0.0 0.0 1182.4
92 6.8 8.1 4.6 29.5 26.8 232.4 19.6 98.2 40.5 0.8 2.7 0.0 470.0
93 43 8.1 15.9 52.0 61.5 18.4 385.0 199.8 275.5 0.0 0.0 111.9 11324
94 4.6 74.5 104.6 58.3 158.1 1554.1 764.9 554.7 113.2 97.2 7.3 11.2 3502.7
95 10.7 2.2 11.4 210.2 220.4 496.1 667.5 0.0 90.5 32 33.7 4.7 1750.5
T 35 14.9 26.0 39.9 78.7 171.8 383.7 377.7 351.8 151.2 26.3 14.1 15.1 1651.2
A 0.9 1.6 24 48 10.4 232 229 21.3 9.2 1.6 0.9 0.9 100.0
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3043 PRk pERL - P kAR 0P & :mm
¢ %3 A7 g %7 5
® 4 3y P ko k&g Ea g PP
k3 ? P 57.15% 11.42% 5.62% 25.81% B
20 4 17 2243 2242 2242 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 1922 191.8 191.8
26 8 5 2243 2242 2242 2243 2243
27 7 4 289.8 289.8 290.0 289.8 289.8
28 7 14 293.4 2933 293.6 2933 293.4
29 8 25 260.4 260.1 259.8 260.4 260.3
30 8 30 170.4 170.8 170.8 170.5 170.5
31 7 12 140.5 100.8 139.8 123.0 131.4
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 24 116.5 162.7 106.7 130.0 124.7
36 7 29 149.5 365.0 136.0 177.0 180.4
37 9 6 137.8 98.8 232.0 228.5 162.0
38 7 29 144.0 205.5 165.3 128.0 148.1
39 7 26 276.5 255.0 402.4 311.8 290.2
40 5 14 223.8 167.3 214.6 195.9 209.6
41 7 17 202.0 2003 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 16 143.0 73.8 115.2 137.0 132.0
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 7 105.0 191.5 122.5 110.9 117.4
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 30 175.6 133.6 96.0 116.5 151.1
56 6 5 139.8 1183 95.0 86.0 120.9
57 8 26 246.5 91.8 60.2 144.5 192.0
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 18 181.5 155.7 135.0 105.0 156.2
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 1 148.1 143.0 149.8 158.5 150.3
64 8 16 307.0 2773 219.5 3417 307.6
65 5 29 93.7 168.5 150.0 108.5 109.2
66 6 6 590.7 4354 3752 405.0 5129
67 8 8 139.2 152.4 113.0 113.0 132.5
68 8 17 120.7 215.8 1512 1412 138.6
69 8 27 38.0 54.0 71.5 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 2613 276.4
73 8 31 147.0 122.1 126.0 108.5 133.0
74 5 28 159.0 151.2 130.7 1315 149.4
75 6 4 197.3 60.7 78.5 713 142.5
76 8 30 266.4 99.4 112.0 139.5 205.9
77 8 12 297.5 2425 234.0 2432 273.6
78 9 12 114.8 137.3 116.8 90.9 1113
79 6 23 152.6 171.2 1315 148.0 152.4
80 7 29 187.0 159.8 173.2 168.0 178.2
81 8 30 246.0 269.1 143.6 126.4 212.0
82 6 11 221.0 155.6 1432 159.5 193.3
83 8 3 327.0 206.5 292.0 308.5 306.5
84 7 22 75.2 74.6 315 75.0 72.6
85 7 31 154.0 178.3 153.5 170.0 160.9
86 6 30 220.0 268.5 245.0 217.0 2262
87 8 4 143.0 143.0 134.5 167.0 148.7
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 19 152.4 148.2 175.6 266.0 182.5
91 7 17 55.1 133.1 181.5 122.0 oo
92 6 6 122.8 136.6 106.8 115.1 i
93 7 2 260.4 235.6 268.7 261.5 o a
94 6 12 302.0 184.8 183.0 260.0 271.1
95 6 9 179.0 237.8 216.0 245.0 204.8
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o 4-4 BAREPRFESRA P RN ¥ = : mm
¢, %3 F9 EAD EES P
¥ 3 I Ba g s g g P
# ! 2 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 3309 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 5 429.7 429.9 428.8 429.7 429.7
27 7 3 322.7 3222 322.1 3227 322.6
28 7 13 502.9 502.6 503.6 502.9 502.8
29 8 24 3529 352.9 3523 353.0 3529
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 20 184.7 141.3 1549 198.8 181.7
33 5 2 156.7 130.3 104.2 123.3 142.1
34 7 31 509.4 461.1 837.2 670.1 563.8
35 6 23 154.0 196.9 132.3 165.0 160.5
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 1 209.0 288.1 219.5 287.0 238.8
39 7 25 348.8 430.0 480.1 399.3 378.5
40 5 14 245.1 235.8 263.7 2334 242.1
41 7 17 328.6 317.5 4541 373.7 346.0
42 6 6 381.7 361.7 316.0 295.8 353.6
43 8 19 126.0 61.5 81.7 89.0 106.6
44 8 28 3773 427.2 558.3 527.3 431.9
45 9 16 411.1 600.0 577.5 559.0 480.2
46 6 17 145.7 124.8 110.2 104.5 130.7
47 7 16 185.0 123.2 152.1 181.5 175.2
48 7 15 182.5 2479 230.7 327.8 230.2
49 8 8 188.6 166.0 179.2 198.2 188.0
50 8 6 156.0 241.0 203.5 141.7 164.7
51 7 22 343.0 298.8 260.0 208.0 298.4
52 7 16 246.3 2189 3285 2293 2434
53 6 17 98.1 92.7 67.6 103.6 97.2
54 6 26 202.2 2235 177.5 216.0 206.8
55 6 9 250.5 249.6 295.0 276.2 259.5
56 6 4 186.3 142.8 110.5 1234 160.8
57 7 3 245.0 185.9 196.7 222.6 229.8
58 6 18 171.2 162.5 170.0 158.0 166.7
59 5 25 203.2 147.7 92.2 88.0 160.9
60 6 6 187.0 216.5 239.0 190.5 194.2
61 8 6 230.7 359.0 2594 233.0 247.6
62 6 12 213.0 183.7 168.8 229.8 211.5
63 8 10 2153 146.0 149.0 1814 1949
64 8 16 310.1 304.9 2375 3584 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 16 157.4 243.8 1733 174.9 172.7
69 8 27 85.2 70.3 90.6 78.7 82.1
70 9 2 270.0 4102 370.0 286.8 296.0
71 7 29 296.5 325.7 393.0 350.2 319.1
72 8 22 326.0 303.1 236.0 300.5 311.7
73 5 28 201.1 251.5 165.0 139.5 188.9
74 5 27 225.0 221.0 198.7 205.8 218.1
75 6 6 228.5 120.4 99.8 118.1 180.4
76 8 29 267.4 105.2 135.2 150.5 2113
77 8 12 4439 4435 422.2 424.6 437.7
78 9 11 170.8 258.8 221.8 189.9 188.6
79 8 20 174.2 225.8 167.5 168.0 178.1
80 6 22 301.0 411.4 305.6 305.0 3149
81 7 7 314.2 289.3 379.8 361.1 327.1
82 6 10 269.5 200.2 176.6 198.1 2379
83 8 3 525.5 438.3 456.5 470.5 497.5
84 6 8 1333 133.1 144.8 150.0 138.2
85 7 31 228.2 280.8 263.2 236.0 238.2
86 6 30 394.0 490.3 4440 414.0 413.0
87 6 7 186.7 177.6 183.0 203.0 189.7
88 8 11 203.0 266.2 223.1 190.5 208.1
89 8 22 161.5 295.5 288.5 195.0 192.6
90 5 29 251.1 238.0 263.8 3240 269.1
91 7 10 1262 135.7 69.4 116.2 e
92 6 6 224.0 268.8 202.8 214.6 e s
93 7 1 2833 262.7 298.9 288.3 ron s
94 6 11 518.0 2242 230.0 307.0 413.8
95 6 9 236.0 3374 276.0 306.0 267.9
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B)#—= B H 2 pFRFE R {é},f 24 pEFERERE S T EEA
BHECEFEFER b 2R g2 g Ao &Y B
R R

Horner "% & 53 & 2 ;V 4T

Ir = (a/(T+b)" )

e

It %t pr T/ PFQN 2. T35 & 53 B (% F /5 ) BF)

T : "% & 2 pR(A)

a*brc: ¥ #k

EHRARPIFARO2 &2 P T e T EREER
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2 806.957 14.788 0.6114
5 934.586 15.261 0.5796

10 & 1091.994 19.353 0.5752
20 & 1198.356 19.948 0.5671
25 & 1225.980 19.804 0.5643
50 & 1331.362 20.177 0.5584
100 # 1431.950 20.320 0.5532
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249 3 b2 AR FARE

e 82 g3 B 4] 2 SCS
b REAE (T R kPR

T+ > 1a=0.25)

1 ; | B = 72 — iﬁ A Zbﬁ
- £ T k K A B C D
ok I 12 FE:FL x5 72 81 88 91
“ﬁ 'wa%% %w(zzri BHEZE L) 62 78 78 81
Fod b Nl LA - 68 79 86 89
‘fUFr ﬁ’-iﬁl 39 61 74 80
¥l AR 30 58 71 78
ik ﬁm R ECREER 45 66 77 83
943 ‘35%““ 25 55 70 77
S HRE R \[?“] BEAIRE R R
9 4F Ti‘%“i"ﬂ : —"r 2 FAZIE 75%2 o fF 39 61 74 80
R ¥ B EE 50-75%2 5 £ 49 69 | 79 84
T EE85% 7 m k) 89 92 94 95
EE (72%\34 # 7 %K) 81 88 91 93
TR
T &zm Bazp <] T2 E K6 %
=1/8 &w (506m?) 65% 77 85 90 92
1/4 & (1012m?) 38% 61 75 83 87
1/3 & s (1349m°) 30% 57 72 81 86
1/2 & (2024m?) 25% 54 70 80 85
1 &# (4047m?) 20% 51 68 79 84
SEGREL A ) B B %S 98 98 98 98
[i=pi
S LRI NP )RR AR T kg™ 98 98 98 98
BT B 76 85 89 91
2R T 72 | 8 | 87 | 89
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2410 R-ROEBK ErfIB2 267 FBFRR D B J]7 21 SCSY RYE R

T S
iz % ,
~ ¢ k& oa |k | et | HE | &3t | scs
| 2 BE AR A HtiE| ’ ‘ .
Al FE A (ha) (;:1) (ha) | (ha) | (ha) | (ha) |+ susies
g 7,822 | 1465 | 1908 - 250 | 11,445 | 772
oy AL BB 7,822 | 1465 | 1412 - 250 | 10,949 | 77.2
BoRERSR S
- BB 6,928 | 1464 | 1398 913 246 | 10949 | 78.1
PR RBFG 6,644 | 1,992 | 1,158 913 242 | 10,949 | 78.6
f At E B | 5946 | 3,120 730 913 240 | 10,949 | 79.6
o 4237 964 1,184 - 132 6,517 | 775
oRERK T
o mpopw 2 P 3,342 964 1,170 913 128 6,517 | 79.1
ST L
N PR RBFG 2,908 | 1,492 | 1,080 913 124 6,517 | 79.9
L
F A Pt E W | 2557 | 2,197 656 913 120 6,517 | 80.0
o 3,434 556 525 - 104 4,619 | 77.0
BoRGEEk L ——
Chepopw 21 B s 2,538 556 512 913 100 4,619 | 79.2
5 BFZRRFE 2,103 | 1,084 423 913 96 4619 | 803
Fe P EBEEE | 1,780 | 1416 418 913 92 4619 | 81.1
= g 1,742 112 433 - 80 2367 | 76.6
Bkl : 2P g 1,180 | 112 | 428 | 528 77 | 2325 | 791
BN 2N el LA A , , .
. BRRBER S 1,022 325 380 528 70 2325 | 80.0
L
g M EBEEE | 830 523 378 528 66 2,325 | 80.9
|- RSx4 g 900 20 20 - 25 965 75.7
FOEREI s PR 379 20 16 528 22 965 81.6
ki BFZRRFE 347 55 15 528 20 965 82.0
Bk gﬁ; ’i\ u B 388 3 4 - 10 405 | 755
rI R
Rl R Sy R 32 - - 420 - 452 85.2
B ERRA Bmgw 2,090 468 482 - 85 3,125 77.5
5 i AT 1,818 890 332 - 85 3,125 | 789
AHFEALD B 631 161 2 - 68 862 78.2
5 g mEBEE | 570 223 1 - 68 862 79.0
ZOE Sy R g 1,540 403 97 - 50 2,000 | 77.6
5 g Mo EBEE | 859 808 45 385 35 2,132 | 815
RN -F- 1 B 470 98 12 - 15 595 77.3
Z FHRER®
I ? ok HTRBFG 218 196 6 133 10 563 81.7
M- 1
ZEHERELD By 328 60 4 - 10 402 77.0
v BIRBREE 210 125 2 26 7 370 79.8
Fo kA Bgw 397 45 190 - 25 657 772

FLCN kR0 4R 750 L2 2 HF 4 860 RIE4E T8 0 B 4445 860 3 ¢ 45 90 -
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% 4-11 BoRGER-K=Z 4R E Rz 2 ZEGEZ VR £ (L2
“ A # E E:
gonl gk | B T ! B (%)
Mq%a@zﬁz}i PR &
o (hr) | (km?)
2 5 10 20 25 50 100
@ 289.5 | 462.8 | 591.7 | 729.0 | 777.1 | 929.4 | 1098.2
R 8.21(114.45
5 (2.5) | (4.0) | (5.2) | (6.4) | (6.8) | (8.1) | (9.6)
B
*olese x 322.4 | 504.1 | 640.0 | 785.8 | 837.2 | 1000.5| 1182.9
S N 7.14/109.49
Yoot E) (29) | (4.6) | (5.8) | (72) | (7.6) | (9.1) | (10.8)
~| 178.2 | 283.8 | 362.8 | 447.5 | 477.3 | 571.8 | 677.2
a (B 7.36| 65.17
T 2.7) | (44) | (5.6) | (6.9) | (7.3) | (8.8) | (10.4)
;‘f’f— g; 24 L
ko |EE (% 6.34] 65.17 207.8 | 323.2 | 410.1 | 504.0 | 537.3 | 643.3 | 762.3
AR DI ' (3.2) | (5.0) | (6.3) | (7.7) | (8.2) | (9.9) | (11.7)
~l 148.9 | 236.9 | 303.9 | 376.7 | 402.6 | 485.3 | 578.5
o |BE 5.65| 46.19
TOH (32) | (5.1) | (6.6) | (82) | (8.7) | (10.5) | (12.5)
;{ o
AR SHEE 182.0 | 278.8 | 352.9 | 434.3 | 463.3 | 556.6 | 662.5
W 4.92(46.19
— 3 %) (3.9) | (6.0) | (7.6) | (9.4) | (10.0) | (12.0) | (14.3)
~ 83.8 | 1333 | 171.2 | 212.9 | 227.7 | 275.4 | 329.4
@ S| 4.8723.67
T (3.5) | (5.6) | (7.2) | (9.0) | (9.6) | (11.6) | (13.9)
;{ o
o R (% 106.3 | 162.4 | 205.8 | 254.0 | 271.3 | 327.0 | 390.6
W 3.89|23.25
— 347 %) (4.6) | (7.0) | (8.9) | (10.9) | (11.7) | (14.1) | (16.8)
R 445 | 70.6 | 91.0 | 113.7 | 121.9 | 148.4 | 178.7
@ = |BEw 3.03| 9.65
S (4.6) | (7.3) | (9.4) | (11.8) | (12.6) | (15.4) | (18.5)
%
Eoon )
i* FIRRF 241l 965 60.3 | 90.2 | 113.7 | 140.3 | 149.8 | 180.8 | 216.5
T ' ' (6.2) | (9.4) | (11.8) | (14.5) | (15.5) | (18.7) | (22.4)

3 lA A3 * Horner 23V 4 47

Y . sy ¥ . 2 v . oy ¥ 2
208 R HEA cmsy TREF AV AE 0 Hix i cms/km
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£ 411 BoRGERORZ 4B A2 R AT 2 R E £ (22)

Bir Bk E2) ) FE (+)
BEAR | BE |6
g ‘
+ (hr) (kmz) 2 5 10 20 25 50 100
0 B 2% 197 | 4.05 31.7 49.0 62.5 77.7 83.2 100.9 | 121.1
#F 5k AV . .
}'?E z (7.8) | (12.1) | (15.4) | (19.2) | (20.5) | (24.9) | (29.9)
B o®
ko, amsi| 099 | 4.5 48.9 69.7 85.8 1043 | 1109 | 132.3 | 156.8
LY o . .
i/ (10.8) | (15.4) | (19.0) | (23.1) | (24.5) | (29.3) | (34.7)
= B 180 | 8.62 37.2 58.0 74.1 92.0 98.4 119.1 | 142.7
A # 5k AV . .
3 43) | (6.7) | (8.6) | (10.7) | (11.4) | (13.8) | (16.6)
P
J‘,} % m P H 370 | 860 38.5 59.6 76.0 94.1 100.7 | 121.7 | 145.7
e ' T @s) | 6.9 | 8.8) | (10.9) | (11.7) | (14.1) | (16.9)
B 134 | 21.59 84.2 131.7 | 168.4 | 2094 | 224.5 | 272.0 | 323.9
o4 F 5k AN . .
,TTE 3.9 | 6.1) | (7.8) | 9.7) | (10.4) | (12.6) | (15.0)
%E
:’[i SN 3.90 |21.59 99.3 151.1 | 1922 | 237.5 | 252.6 | 3044 | 3649
sEEn | @6 | (700 | 89 | (11.0) | (11.7) | (14.1) | (16.9)
T 49.6 76.0 96.5 119.8 | 128.2 | 1553 | 186.5
z = B 144 | 6.64
- g (7.5) | (11.4) | (14.5) | (18.0) | (19.3) | (26.4) | (28.1)
T
L
;}i /T P wREg 125 | 63 56.1 82.6 103.6 | 1269 | 1354 | 162.8 | 194.2
¥l ' T 89 | (13.) | (163) | 20.1) | (21.4) | (25.8) | (30.7)
;E_ B4 215 | 657 38.9 60.3 77.0 95.9 102.8 | 1249 | 150.3
F 5k AN . .
ﬁf 5.9) | 9.2) | (11.7) | (14.6) | (15.6) | (19.0) | (22.9)
4
T FTERRY 11 | 61s 39.8 60.2 76.2 943 100.8 | 121.9 | 146.2
' 6.5 | 9.8) | (12.4) | (15.3) | (16.4) | (19.8) | (23.8)

1A A * Horner 238 4 47 o

s . 7, Y . 4 Y \ 7y Y 2
252 HE =5 ems s TREF SR E 0 H =5 oms/km
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% 412 BoRGER R AANE HREZ BENEZ R E £ (12)
. i # E E:
7} %‘/nl g"k — ﬁ-‘ ! B ( )
ik A2 R Bl 2 5 10 20 25 50 100
(hr) |(km?)
;4
L 108.8 | 171.8 | 2200 | 2728 | 291.6 | 3519 | 4202
B lmga | 5.02 (3125
M 35 | 635 | 700 | 87 | 93) | (113) | (13.4)
Bomas (x
K L 122.0 | 190.0 242.2 299.6 320.2 386.2 461.3
B [BEmE s | 456 |3125
© g 3.9 | 6.1 | (7.7 | 9.6) | (102) | (12.4) | (14.8)
L 73.80 | 108.50 | 135.60 | 164.80 | 175.50 | 209.90 | 249.10
L |BE 432 [17.99
i (4.10) | (6.00) | (7.50) | (9.20) | (9.80) | (11.70) | (13.80)
M
(= s
B
'k B 80.70 | 117.60 | 146.50 | 178.00 | 189.50 | 226.60 | 269.00
SlmEe | 392 |17.99
o (4.50) | (6.50) | (8.10) | (9.90) | (10.50) | (12.60) | (15.00)
EDS
. 61.80 | 89.20 | 110.90 | 134.50 | 143.20 | 171.10 | 203.20
o mms | 351 1256
i3 (4.90) | (7.10) | (8.80) | (10.70) | (11.40) | (13.60) | (16.20)
v
LI 66.10 | 94.70 | 117.30 | 14220 | 15130 | 180.80 | 214.70
plE R 3.22 |12.56
A (5.30) | (7.50) | (9.30) | (11.30) | (12.00) | (14.40) | (17.10)
o 3510 | 50.60 | 62.80 | 76.30 | 8130 | 97.30 | 115.60
R (B 3.11 | 6.73
i o (5.20) | (7.50) | (9.30) | (11.30) | (12.10) | (14.50) | (17.20)
v ¥
'k gt 38.40 | 55.20 68.70 82.80 88.20 105.70 | 125.20
Slmse | 283673
o (5.70) | (8.20) | (10.20) | (12.30) | (13.10) | (15.70) | (18.60)
EDS
3l 1@ A4 * Horner 3% 4 47 o
280 R H =5 oms: T HEF g o H =5 omskm’
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% 412 BoRGER R AANE R EZ BENEZ R E £(22)
gl ® £y ) E (#)
" =i - N
e s
e i) E b aamd)| 2 5 10 20 25 50 100
)id
2 35.00 | 50.00 | 62.10 | 7530 | 8020 | 96.10 | 114.30
¢ w|EET | 249 | 573
iy 6.10) | (8.70) | (10.80) | (13.10) | (14.00) | (16.80) | (19.90)
g
Y
ol 3640 | 52.00 | 6440 | 7820 | 8330 | 99.70 | 118.70
Ylman | 232|573
RS 6.30) | (9.10) | (11.20) | (13.70) | (14.50) | (17.40) | (20.70)
I 2140 | 31.00 | 38.60 | 46.90 | 4990 | 59.80 | 71.00
g ATmET | 092 | 235
L 9.10) | (13.20) | (16.40) | (20.00) | (21.20) | (25.40) | (30.20)
ol 29.00 | 3850 | 46.10 | 5470 | 57.90 | 68.10 | 79.80
) 0.86 | 2.35
Z (12.30) | (16.40) | (19.60) | (23.30) | (24.60) | (29.00) | (33.90)
. 36.70 | 54.00 | 67.60 | 82.60 | 88.10 | 105.80 | 126.20
o B 299 | 6.13
i3 (5.98) | (8.80) | (11.02) | (13.47) | (1437) | (17.25) | (20.58)
% ok
il I 38.00 | 5580 | 70.00 | 85.50 | 9120 | 109.60 | 130.70
w280 | 6.13
v 6.19) | (9.10) | (11.41) | (13.94) | (14.87) | (17.87) | (21.32)
A 1150 | 1720 | 21.60 | 26.70 | 28.50 | 34.20 | 41.20
VimgEw o | 259 | 1.93
¥ b (6.00) | (8.90) | (11.20) | (13.80) | (14.80) | (17.70) | (21.40)
w %
L I 1150 | 1720 | 21.60 | 2670 | 28.50 | 34.20 | 41.20
SR (S 2.59 | 1.93
B 6.00) | (8.90) | (11.20) | (13.80) | (14.80) | (17.70) | (21.40)
0 l.& A3 * Horner 2384 47 o

NY; . P . 4 v . s Y 2
248 2 H =5 oms; T R#EF IR E 0 B 25 oms/km” o

ATERK(FDP T AR R -
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£ 4-13 BORGERORAR(E 2 ARF )Rk BRI R R
LAY s JUBTS IS &3

O T N
. i S RN z NS = S JUNE R Nz
Y (2 O A Ay
e MO Sl NP o
= BLR K 4.72 47 — —
o4 MW 9.9 —
GE- -1 8.62 76 10.43 87
() (8.8) (8.3)
B Rk 6.13 70 — —
(GrE ok Rimh) (9.7)
LI -1 6.73 69 5.38 62
(A F R kR (10.2) (10.3)
B oY Rk 17.99 147 17.94 127
(o B 3 oK) (8.1) (7.1)
B oY Rk 2.35 46 — -
GrEgkdio) (19.6)
B oY Rk 5.73 64 5.38 59
(AR (11.2) (10.9)
B oY Rk 12.56 118 12.07 118
(BEFE ko) (9.3) (9.8)
B EpoK 31.25 242 30.01 273
() (1.7) ©.D
B APl e 5 2 &3 R & 345" Homer 2584 47 2 SCS & B 42/% % & >
BOREER AL B R R AL 10 E LR EEEE R R B AR £ D

Nz SELRYFEEEINE o

2414 BoRER RN T S 2L AP THFKPEEE L

® % E O G L A FoRERR D
LN S <= IR <R ) IR A=) R R S | B s I R =
BOE | MPpE | 3R | Mpr | 3 | P
7 1.07 -0.65 0.94 -0.35 1.05 -0.62
8 1.10 -0.52 0.92 -0.25 1.06 -0.50
9 1.08 -0.50 0.83 -0.21 1.02 -0.47
10 1.04 -0.55 0.82 -0.27 0.99 -0.53
= 1.07 -0.56 0.88 -0.27 1.03 -0.46
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BB ZEAGEE > REFFE RS AEIUTE
JRH A TR LT AR o T R KRR T 2

CH LA TR R ER

Lib kR A

SOBEK HC3' %/ A 4 = % 2 4L ¢ (K BHR > 7
LB A P B R AR KR AR TR R S

7R R RE R L TR R R B L

SOBEK #-3% sL & 3 #7258 40T
(- B Ckind 2 &8 2 425

0A,
_j_’_a_Q:qlm

ot Ox

2
6_Q+i{§ }rg A 6h+_gQ|Q| _w, i g
!

o ox ox CR4, 7 p,

;i

Q : i i (m'/sec)

Ar RGBS AE(m”)

Qe - BEHE L R RE (m*/sec)

T pF R (sec)

X * FEHE(m)

D F 4 4eiE B (m/sec’)

D 3B ¥ K (- (m)

. Chezy % #(m"?/sec?)

Dok 4 L E (m)

W Rk % & (m)

wit b TR+ (N/m’)
k% & (kg/m’)

> = 0
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