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Abstract

In order to fulfill the needs of the Ing-ge-shi drainage remediation
construction and to conform to the current requirements of the council for
economic planning and development in implementing ecological
engineering, the project must undertake methods which are based on ecology
and with safety as the main concern. It should incorporate environment
engineering and comprehensive flood control theories, such as landscape,
water rapprochement, and leisure, to provide better evaluation and review of
the drainage system in this project.

The project is to provide a comprehensive improvement review and
planning in the catchment area of Ing-ge-shi drainage system. This includes
functional review and improvement plans on the main line of Ing-ge-shi
Drainage and its tributaries. Reviews and suggestions should also be done on
the drainage procedures of the low-lying areas. The project is aimed at
problems of flooding in this drainage catchment area. It is to investigate the
drainage characteristics and provide practical plans for construction to
improve the poor drainage in the area. It will effectively improve the flood
damage in this area and incorporate water resources, ecology, and nature to
create a high quality environment in this catchment area. It will also assist in
completing the graphical data for central pipe drainage announcements as a
basis Water Resources Agency when making announcements relating to
drainage catchment areas and drainage facility zones.

In order to understand the current situation on the drainage capacity of
drainage paths and flooding situation of catchment areas, simulated
calculations are done by using actual topographical data, vertical and cross
sections of the drainage path, and hydrological analysis. Using the SOBEK
model from Holland for calculations, the current situation on the drainage

capacity of drainage paths and possible flooding areas of the catchment area
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is shown, which will serve as reference material for future drainage path
improvement, to ensure the feasibility of planned constructions.

Drainage improvement principles are set in the aim to find out reasons
for poor drainage, and effectively reduce flood damage. Channel width
should be decided on the results of the hydraulic reviews, principles of
recommendations on the construction method is by placing ecological
facilities. The primary concern of drainage path remediation should be
focused on channels which flood easily, which includes the Ing-ge-shi
drainage, and the Ing-ge, Jiian-shan, Jiyun-z-tou-keng, Fu-yuan tributaries.
Keywords:Ing-ge-shi Drainage, Ing-ge Tributary, Jiian-shan Tributary,

Jiyun-z-tou-keng Tributary, Fu-yuan tributarie, SOBEK model.
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231 BEER LB KRR 2 BEEEF D A2

o fB |5 ()| % () |5 3 ()| 125 () 28 75 ()

0K+379| 78.20 | 19.00 | 41.92 | 40.53 | 32.67

0K+499| 33.10 7.90 41.61 | 40.69 | 36.42

0K+699| 22.30 | 12.61 | 44.34 | 43.33 | 37.82

0K+732| 21.20 | 12.20 | 44.73 | 43.28 | 39.40

0K+883| 48.92 6.69 47.55 | 45.12 | 41.27

IK+199| 2046 | 12.50 | 50.23 | 48.93 | 45.85

IK+550| 39.40 | 15.63 | 56.30 | 54.85 | 49.50

IK+885| 18.04 2.40 56.43 | 56.11 | 52.03

2K+008| 20.06 | 12.70 | 57.19 | 55.81 | 52.10

2K+146| 35.00 | 20.10 | 62.58 | 60.93 | 52.93

2K+704| 2098 | 12.20 | 61.23 | 59.83 | 56.92

4K+984| 12.00 3.85 73.82 | 72.59 | 70.51

SK+084| 19.95 9.70 77.88 | 76.40 | 71.01

SK+663| 9.35 5.35 78.12 | 77.10 | 73.09

6K+028| 10.10 5.30 80.24 | 79.18 | 76.29

6K+238| 12.40 4.60 81.46 | 80.18 | 76.87

< 7 - 5k |6K+468 | 8.60 3.40 84.47 | 83.68 | 78.91
6K+993| 11.00 8.00 94.18 | 93.18 | 83.69

7K+314| 10.10 4.00 90.08 | 89.10 | 85.41

TK+475| 8.20 5.40 90.32 | 90.12 | 86.89

7K+678| 15.10 3.90 93.79 | 92.42 | 89.47

~En 7}% 7K+909| 18.15 9.30 97.21 | 95.71 | 91.73
SK+571| 6.80 850 | 101.34 | 100.44 | 97.19
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230 BHEPRE KRR I BEERISFAA022)

y a; ¢ BB |45 ()| 50 |4 & (m)| 12 & (m) | 28 2 (m)
b |OK+141| 1256 | 1533 | 4223 | 40.80 | 3737
& 4 |OK+186| 17.05 | 6.41 | 42.24 | 41.08 | 37.40
E oA |0K+292| 7.94 | 4.04 | 4237 | 41.69 | 39.15
w4 |OK+338| 4.85 | 290 | 42.68 | 4253 | 3921
M |OK+836| 10.85 | 7.00 | 45.18 | 44.99 | 42.44
PC %<4 |1K+208| 440 | 503 | 47.80 | 47.54 | 45.8
PC %4 |1K+327| 545 | 198 | 4951 | 4924 | 46.84
Bl pewip  [1krasa] 620 | 250 | 50.80 | s0.56 | 48.15
iif & |1K+522| 505 | 052 | 5198 | 5132 | 49.07
@ | B |[1K+687| 8.02 | 970 | 5447 | 53.91 | 50.56
PC'%4f  |1K+787| 6.07 | 535 | 5412 | 53.54 | 51.42
PC'%ff  |1K+868| 530 | 2.02 | 5441 | 5417 | 51.97
'E 1K+950 6.72 | 19.10 | 57.10 | 56.75 | 53.62
BORAH | 2K+166| 375 | 1.0 | 57.99 | 57.88 | 55.92
PC'%ff  |2K+227| 410 | 101 | 5892 | 5874 | 56.89
PC %4 |2K+351| 470 | 1.04 | 60.14 | 59.89 | 58.04
PC%%ff  |2K+404| 4.07 | 1.00 | 60.17 | 60.00 | 57.90
“ M |0K+655| 637 | 540 | 68.71 | 67.79 | 66.10
5 wEAh  |OK+782| 740 | 9.74 | 71.81 | 71.07 | 68.75
s | ~ApGai) lok+ses| 1352 | 870 | 7798 | 75.66 | 74.63
¥l g 4 |OK+018| 1230 | 12.60 | 76.09 | 75.25 | 70.01
- @A |0K+086] 20.10 | 9.60 | 79.51 | 78.05 | 71.34
i E oA |OK+712| 425 | 630 | 81.65 | 80.20 | 75.02
@ | Bt IK+170| 5.80 | 230 | 83.04 | 82.55 | 81.55
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242 FEEPRE kR AEE EAE- T4 H = :mm
S B B L S B B I N N B B e B A I PR
63 27.2| 124.7] 134.4| 3147 306.5| 439.5| 200.5| 142.4| 219.2| 324.5| 86.5| 136.3|2456.4
64 80.3| 105.5| 332.1] 157.9] 338.0 360.3| 153.1| 389.0] 185.2| 249.0] 64.9] 169.5|2584.9
65 42.5] 64.0] 1154 120.5| 219.0| 172.6] 289.0| 259.3] 78.5| 41.5| 71.9] 33.3]1507.4
66 | 1532 121.5] 73.2] 34.4| 1429 472.3| 445.2| 271.0| 246.8] 14.4] 110.9] 148.1/2233.8
67 | 124.5 86.4| 460.6] 188.1| 340.8] 65.3] 50.3| 155.2] 338.4] 416.7] 33.9| 108.2/2368.6
68 549 63.2| 284.2| 119.5] 251.3] 427.4] 48.9| 335.4] 523 88.2] 101.8] 40.9| 1868.0
69 | 136.1| 207.0] 114.0] 233.1| 197.2] 527 89.3| 256.8 163.3] 71.2| 113.4] 28.5/1662.5
70 7.1 158.6| 157.6] 76.0| 575.5| 546.0| 452.9| 107.8] 77.0 56.4| 247.9 116.1/2578.8
71 28.1| 158.8| 190.4| 190.3] 109.8] 367.7| 430.5| 234.8] 118.0] 34.8 120.2] 101.2]2084.5
72 | 174.6] 552.8] 624.6] 82.2| 250.3] 106.1] 135.0 162.7] 187.7] 94.0 29.8] 55.9/2455.6
73 70.8] 113.6] 246.1| 312.9| 386.2] 466.6| 109.3] 528.9] 92.9] 112.9] 135.0| 35.4/2610.8
74 74.9| 537.8| 169.3] 182.7] 140.8] 206.0| 251.0] 379.7| 489.8| 138.1] 57.6| 160.7/2788.5
75 27.4| 200.8] 343.2| 90.5| 440.4| 253.7| 157.5| 466.5] 272.1] 34.8 180.5| 66.6/2533.8
76 53.0 53.5| 264.3] 108.2| 300.8| 158.8] 232.7| 70.4| 338.1] 328.8] 97.1| 63.7/2069.5
77 | 126.5] 76.3| 275.8] 396.8] 202.3] 269.0] 118.0] 276.1| 353.4] 165.6] 61.2] 35.9/2356.9
78 477 26| 115.3] 222.3| 353.8] 41.9] 263.4| 206.8] 574.8] 11.3] 60.6] 84.7/2008.7
79 | 186.5] 185.8] 87.8] 491.5| 126.0| 413.0| 134.4| 577.4| 419.8] 415 49.5 5.6/2718.7
80 | 121.2] 70.0] 1484 110.4] 83.6] 469.2| 100.5] 380.9| 483.0] 100.9] 36.2| 74.9/2179.1
81 89.5| 366.6| 195.5| 240.6| 226.2| 213.5| 118.7| 231.3] 263.6] 93.1 70.0| 62.9/2171.5
82 | 139.9] 40.8] 193.5] 178.7] 131.1] 296.0] 131.2| 159.0] 25.7| 64.4| 58.0] 29.1|1447.4
83 66.3| 250.1] 180.3] 42.3] 226.6| 174.1] 166.0] 606.3] 170.8] 179.0 3.3| 55.3/2120.5
84 | 103.0] 247.5] 207.2] 93.1] 186.2] 199.8| 316.6| 194.5 101.1] 184 32.1| 19.7]1719.0
85 12.3] 116.3] 216.7] 239.8 313.3| 181.6] 390.1] 331.8] 2734 769 78.7  7.0/2238.2
86 48.4] 180.6| 113.1] 64.2] 154.5| 677.7] 265.7] 338.0| 162.8] 30.9] 47.8] 87.4[2171.1
87 | 137.6| 358.1] 223.1| 265.7| 287.7| 236.3| 132.5] 281.0| 284.1 570.1] 47.6| 125.5/2949.1
88 49.6| 24.8| 213.6] 47.2| 253.5| 345.4] 136.4| 349.1 69.8] 86.6| 382 97.2[1711.5
89 51.5| 316.8] 103.7] 278.8] 47.6 430.1| 257.5| 499.2| 79.8] 252.1] 200.8] 140.9|2658.7
90 | 163.6] 20.4| 79.8 190.8] 116.1] 113.2| 291.8] 120.5| 558.2| 4.0 11.6] 16.8/1686.6
91 67.4] 723 109.3] 27.6] 88.6] 123.6] 290.3] 52.3| 226.5 0.0 0.4 36.7]1094.9
T35 | 85.0 | 169.0 | 205.9 | 175.9 | 234.4 | 285.5 | 212.3 | 288.4 | 238.1 | 127.6 | 77.5 | 73.9 |2173.6
% | 39 | 78 | 95 | 81 | 108 | 13.1 | 98 | 133 | 11.0 | 59 | 3.6 | 3.4 |100.0
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63 | 4 | 27 | 580 | 553 | 254 |138.7 63 | 6 [2122] 644 | 61.4 | 282 | 154.0
64 | 6 | 11 | 440 | 420 | 193 |105.2 64 | 6 |1011] 647 | 61.8 | 28.3 | 154.9
65 | 4 3 | 566 | 541 | 248 | 1355 65 | 7 | 23 | 938 | 89.6 | 41.1 | 2245
66 | 9 | 22 | 57.0 | 544 | 249 [ 1363 66 | 7 12930 82.6 | 78.9 | 362 |197.7
67 | 10 | 13 | 765 | 73.0 | 33.5 | 182.9 67 1 10 11121276 | 121.8 ] 55.9 |305.2
68 | g | 14 | 538|514 | 2361288 68 | g |1304] 757 | 723 | 33.1 |181.1
69 | g | 27 | 426 | 407 | 18.7 | 102.0 9 | 8 2627|439 | 419 | 19.2 | 105.0
01 7 | 19 |1206]1152] 52.8 | 288.6 01 7 11718]137.9]131.6 | 60.4 |329.8
11 7 | 28 | 576|550 | 252 |137.8 71 26,27 61.0 | 58.3 | 26.7 | 146.0
21 5 | 30 394376173 | 943 2| 3 |1011] 632 | 603 | 27.7 | 1512
Bl 6 | 2 | 985|940 | 43.1 |235.7 Bl 6 | 12 |1045] 997 | 457 |249.9
4 9 | 16 | 11091059 485 |265.3 74 9 |1516]113.7]108.6 | 49.8 |272.1
18 | 22 | 763 | 72.8 | 33.4 1825 18 [21,22]106.5]101.7 | 46.6 | 254.9
76 | 10 | 24 | 850 | 81.1| 372 [203.3 76 | 10 22231150 ]109.7 | 503 |275.0
71 6 | 28 | 502|479 | 220 | 1201 77 2627 | 59.6 | 569 | 26.1 | 142.7
B 9 | 11 | 567|541 | 248 1357 78 9,10 | 111.9 | 106.8 | 49.0 | 267.7
791 8 | 30 | 952|909 | 417 |227.8 7 28,29 | 108.3 | 103.4 | 47.4 |259.1
80 | g | 17 | 666 | 63.6 | 292 1593 80 | g |1516] 89.6 | 855 | 392 |214.4
8l | 6 | 8 |369 352162 883 81 | 6 | 67 | 524 500|229 |1253
82 | ¢ 5 | 504|481 | 221 |1205 82 | ¢ | 34 | 527|503 | 231 |1260
8 | s 8 | 564|539 | 247 |135.0 8 | 8 | 67 | 892 851|390 [2133
84 | 7 | 11 | 315301138 | 754 84 9,10 | 57.5 | 549 | 25.2 | 137.6
85 | 7 | 31 | 714|681 | 312 1707 85 | 7 12930]101.4] 96.8 | 44.4 |242.6
86 | 9 | 4 [403 385177965 86 | g |1617] 782 | 74.6 | 342 |187.0
87 1 10 | 15 | 66.4 | 63.4 | 29.1 | 1589 87 | 10 |14,15]1229]117.3 | 53.8 |294.0
8 | 6 | 17 | 404 | 386 | 177 | 967 88 | 6 |1617] 4658 | 44.6 | 205 | 1119
89 | 10 | 31 | 868 | 82.8 | 38.0 [207.6 89 | 10 30,31]149.9]143.1 ] 65.6 |358.6
0 | 9 | 18 | 654 | 624 | 28.6 | 1564 % | 9 |1617]1102]105.2 ] 483 |263.7
o0 | 7 | 3 | 438|418 192 |1047 oL | 7 | 23 | 576550 252 |137.8
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D
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o AP B R B R AN R B2 S N

0.87xLY)""
T=| 22"

L:ip Bk p #oRE 5 RT3 4] 8h2 kT pEdt(km) -
H: Bk p KRB FET 482 F 24 (m) -
B AR F A H PR R RN AT LY A% 4
FAc i 4.7 -
3% A p 4
A A M)A B R R B A 2R B ) (L RN
AL oK TR fE 50%0 )X FIR A 5 79 & FEUE(L S )Rk
R E T B BRIFAET 3.0 2B/
EFERE AR ERDPIEZ ER TR

¢

vk 4.8 EaE LR E

4 4.9 o
2 A7 BEHEEKR LA E LR FAERE D 4
ok % F 11 o R (hr)
T K
- PRl oame | x| o et
A (Kriz) L(Km) H(m) S 7

— 21.01 10.4 105 0.0100 2.36
BAciE
B aminy | 1762 10.2 100 0.0098 2.35
B AE
BPH qwmsy | 1583 8.7 78 0.0090 2.15
B0k
Grammiani| 18 5.7 57 0.0100 1.49
BAciE
B ks | 389 1.8 27 0.0150 0.53
ot s 3.39 2.7 32 0.0119 0.79
bk 1.54 1.6 15 0.0094 0.58
y13 gt s 2.71 1.6 20 0.0125 0.51
I 1.34 1.9 125 0.0658 0.31




F 4.8 BEER-Rfa R 2 EEE S % 4 ¥ :CMS

g ok € W ¥ i (&)
E o - 1 i ﬁ Tc

(km*)| (hr) 2 5 10 20 25 50 100
Baoirdo 21.01| 2.36 132 177 205 230 239 266 292

Beos(Baraming) 17.62| 2.35 111 149 177 194 201 223 245

Borik(x Ltawins) 1583 2.15 106 141 163 183 190 211 231

BEE(r s st wein)| 8.18 | 1.49 67 88 102 114 118 130 143
BooLGeme k=inn) | 3.89 | 0.53 56 72 82 91 94 103 113
P Ec L@ 3.39 | 0.79 41 53 61 67 70 77 84
BN ] 1.54 | 0.58 21 27 31 35 36 39 43
¥I3E L AL 2.71 | 0.51 40 51 58 64 66 73 80
ARk 1.34 | 0.31 23 30 34 38 39 43 47
49 BEER KGR 2 EEVE S R A # i+ : CMS/km?
- £t m ¥ e (&)
o o= 5o Te
(kmd)| (hr) 2 5 10 20 25 50 100
BEoEd o 21.01| 2.36 6.3 8.4 9.8 11.0 114 | 127 | 139

Booi(Bet@mming) [17.62] 2.35 6.3 8.4 10.0 11.0 11.4 12.7 13.9

Baoii(a L taming) | 1583 2.15 6.7 8.9 10.3 11.6 12.0 13.3 14.6

Baor gl mend)| 818 | 1.49 8.2 10.8 12.5 13.9 14.4 16.0 17.5

BREGERE k=R ®) | 3.89 | 0.53 14.4 18.5 21.1 23.4 24.2 26.5 29.0

Bart | 3391 0.79 12.1 15.6 17.9 19.8 20.5 22.6 24.8
CUNIES 1.54 | 0.58 13.9 17.7 20.4 22.5 23.2 25.6 28.1
¥ EE UL S 271 | 0.51 14.7 18.7 21.4 23.7 24.4 26.9 29.6
i@ ik K 1.34 | 0.31 17.2 224 25.4 28.4 29.1 32.1 35.1

4-12




(Z)HFE&TIE T o B g 5 ok AL 142 ;) 2 %

Tom ok R 79 B AR 2 T O RRA 3 Bk kSt R
WA g R RAIETER Y 2 R R ST A 410
%\’ 410 %]:&]79:& %g}ffg—#’f’Kﬁé%—i/*%/mﬂ G\"‘;?Z\ H = :CMS

&J\ £ m ¥ (&)

E | Te
( km) ( hr ) 2 5 10 25 50 100

Bacde o (aeips) | 17.461 1.59 108 154 183 245 243 267
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F 411 BEEPREEY 2 RERE S KA ¥ = : CMS
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oo 2 5 10 20 25 50 100

Bairdo 132 177 205 230 245 266 292

Baoz(F et sumind) 111 149 177 194 201 223 245

BRI 106 145 172 183 210 228 250

Booi@rgrdlawinn)l 82 117 139 150 165 184 202

BAEGRRE K iR ) 56 72 82 91 94 103 113

Bata 41 53 61 67 70 77 84

SN} 21 27 31 35 36 39 43

¥I3 R SR 40 51 58 64 66 73 80

Ag R K 23 30 34 38 39 43 47
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