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Abstract

The scope of the project includes Chishang Dike, Xinxing Dike, and Degao 

Dike (4 Dike openings) in Beinan River and Hongshixi River area. They are located 

in Chishang Township and Guanshan Township. Although they are not a continuous 

environmental space, nevertheless,  they are still a part of the Beinan River system, 

and are connected in environmental development of the area. The Chishang 

Township and Guanshan Township are both great tourist attraction, thus, this project 

will play an important role in enhancing the surrounding landscape environment 

and providing a multivariate recreation experience. By utilizing the Beinan Dike, 

the green embankment space forms a series of leisure space that consist humanistic 

characteristics of the land and has potential for waterfront ecological development. 

With special local industry as landscape resources that can be used as resources for 

integration, it is certain that the overall development of Beinan River can be 

expected.

Therefore, the overall development vision of this project follows the principle 

of “A Dream Waterfront Corridor Dousing in Rice Fragrance”, to translate the 

manner of local life style of “knowledge, contentment, happiness” into a special 

development concept, to bring vitality to the project area. 

I. Space Development Concept

(1) Chishang Dike and Xinxing Dike area

This area’s beautiful rice field landscape had great advertising effects 

had created “Mr. Brown Avenue” and has attracted many sightseeing activities. The 

Beinan River can be called “The Mother River” as metaphor that gave birth to “Mr. 

Brown Avenue”. Thus, this project positioned Chishang Dike and Xinxing Dike as 

“Masimu Waterfront Corridor” to echo “Mr. Brown Avenue”. Under the premise of 

river safety, through dike environment creation and pathway installment, the 

beautiful Beinan riverfront can be experienced with view of Chishang Township. 

Through the design of guided path and commentary place, the importance of Beinan 

River to Chishang Township can be presented, and the flood control efforts of 

Beinan River can be also be displayed. 

(2) Beinan River Degao to Guanshan 4 open dike area

The dike opening area project is positioning as “Degao Waterfront Corridor” as 

its vision. Mainly to maintain its natural environment and embrace its natural

beauty to create a natural sightseeing and observing space with educational purpose. 

12



With 4 dike opening area as “Green Dike Gallery”, this place hopes to become a 

special attraction that is far away from the busy city life. 

(3) Hongshixi River

The surrounding area of Hongshixi River consist of idyllic landscape. When 

compare to pastoral landscape to the west, the east side shows a true Taiwanese 

landscape that should be cherished. Therefore, this project is positioned as 

“Hongshixi River - The Golden Farm State” to create whole new core value image. 

This project utilize the golden rice field on both bank with Golden Trumpet trees as 

its background, through waterfront environment creation, to regain the vision of 

eco-friendly, cultural richness, great for tourism, and great harvest. The overall 

themed developing space are: “Ecological Conservation Abservation Area” for 

upstream, “Natural Waterfront Creation Area” for midstream, and “Ecological 

Conservation Observation and Pastoral Culture Exhibition” for lower stream. All of 

the area will incorporate local culture to its design and planning. 
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205 615 0.118

206 317 1.1847

207 318 2.2781

208 319 0.538

209 324 0.0889

210 331 0.0077

211 332 0.0415

212 342 0.232

213 348 0.0263

214 371 3.1457
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215 373 0.1584

216 387 0.0429

217 402 0.2062

218 409 0.0849

219 410 0.8938

220 411 0.0995

221 414 0.3867

222 415 0.5744

223 418 0.6481

224 425 1.9528

225 426 0.005

226 427 0.0291

227 428 0.011

228 464 0.0387

229 316-2 0.374

230 316-3 0.0244

231 336-1 0.0162

232 337-1 0.0131

233 340-2 0.1087

234 349-1 0.0743

235 372-1 0.1074

236 375-1 0.0623

237 376-1 0.0563

238 377-1 0.0593

239 378-1 0.0712

240 379-3 0.2771

241 380-1 0.1457

242 381-1 0.1082

243 382-1 0.0833

244 385-1 0.0329

245 386-1 0.032

246 388-2 0.0109

247 394-2 0.9742

248 410-1 0.0342

249 410-2 0.2024

250 410-3 0.0443
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251 410-5 0.0001

252 412-2 0.1021

253 413-2 0.0347

254 420-1 0.017

255 422-1 0.0503

256 422-2 0.0095

257 422-3 0.0022

258 422-5 0.9958

259 422-7 0.0579

260 425-1 0.4239

261 425-2 0.1849

262 425-3 0.2935

263 428-3 0.0256

264 428-4 0.0626

265 428-5 0.0076

266 429-1 0.0507

267 429-2 0.0678

268 429-3 0.0258

269 430-1 0.0398

270 430-2 0.0522

271 430-3 0.009

272 430-4 0.0167

273 433-1 0.0636

274 433-2 0.0006

275 435-1 0.0067

276 435-2 0.001

277 436-1 0.0015

278 436-2 0.0343

436-3 0.0078
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3-1-12

68 0.1552

71 0.0662

80 0.0434

81 0.1806

82 0.033

86 0.0259

88 0.0282

89 0.0268

90 0.0575

91 0.2839

93 0.0866

95 0.0014

96 0.0179

97 0.011

98 0.0278

100 0.0354

101 0.0047

103 0.0268

105 0.112

601 0.0138

602 0.003

608 0.017

609 0.004
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1.

105 98 102 4-2-1

105 102

98

4-2-1
98 102 105

Dm
(mm)

Dmax
(mm) (%)

Dm
(mm)

Dmax
(mm) (%)

Dm
(mm)

Dmax
(mm) (%)

85 33.90 273 51.60 99 470 33.6 96 503 34.1

90 38.75 351 34.70 125 460 22.8 84 493 35.6

95 41.68 325 45.80 81 310 32.1 71 476 43.2

1.

2. Dm Dmax % 4.76mm

2.

100 98

4-2-2

d30 0.34~7.6mm d60 1.2~56mm d90 24~180mm

133~422mm 21~79

4-2-2  
d10

(mm)
d20

(mm)
d30

(mm)
d40

(mm)
d50

(mm)
d60

(mm)
d70

(mm)
d80

(mm)
d90

(mm)
(mm) (%)

15-1
0.21 0.74 1.80 4.80 9.50 17.00 32.00 66.00 160.00 256.00 40

0.70 1.60 2.70 4.80 7.60 14.00 23.00 44.00 76.00 248.00 40

0.08 0.19 0.34 0.48 0.76 1.20 2.20 6.10 24.00 133.00 79

12 0.18 1.50 5.60 12.00 19.00 36.00 60.00 102.00 180.00 295.00 28

0.84 2.60 5.80 14.00 35.00 56.00 82.00 102.00 180.00 265.00 27

5 0.18 0.68 1.90 5.20 11.00 22.00 48.00 92.00 180.00 261.00 39

1.60 4.20 7.60 12.00 16.00 21.00 29.00 42.00 76.00 422.00 21

1 98
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( )

1.

105 -

76~105 7 ( 82~

97) 4-2-3 1/144

( 70) ( 90-1) 1/119(1/118

1/121) (90-1) ( 110) 1/107(1/104

1/115)

4-2-4 (

~ )102~105 -0.28~ +0.22m

4-2-5 ( 70)~ (

90-1) (76~105 ) -0.95m

-1.48m(95~98 89)

+1.59m (95~98 79)

(90-1)~ ( 110) -0.57~ 

+0.39m -0.36m

4-2-3

76 84 91 95 98 102 105

( 70)

( 90-1)
1/119 1/118 1/120 1/119 1/121 1/119 1/119 1/119

( 90-1)

( 110)
1/105 1/106 1/104 1/106 1/105 1/115 1/109 1/107

( 1~ 110)
1/144 1/144 1/144 1/144 1/144 1/144 1/141 1/144

105 -

105
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4-2-5
76~84 84~91 91~95 95~98 98~102 102~105 76~105

( 70)

( 90-1)
-0.42 -0.35 -0.13 0.44 -0.44 -0.05 -0.95

( 90-1)

( 110)
-0.17 0.17 -0.57 0.39 -0.4 0.31 -0.36

( 1~ 110) -0.39 -0.05 -0.12 0.34 -0.3 0.002 -0.53

1.( ) ( )

2. 105 -

105

2.

1/100

1/90

4-2-6 1 2 8 10 11 12-1 14-1

15 17 1,000 /

11-2 15-1 17-1 18-1 19-1 100

/

4-2-6

(m)
Q

(cms)
d50

(mm) (Se)
q0

(m3/sec/m) (m)
GS 

(kg/sec)

1 0 532 16 0.01595 0.08 42.14 1,863
1-1 154 532 16 0.00678 0.24 47.44 509
2 224 532 16 0.01113 0.12 36.52 1,084

2-1 232 532 16 0.00546 0.32 38.69 367

3 520 532 11 0.00230 0.70 44.33 117
4 757 532 11 0.00706 0.16 40.53 658
5 1,060 532 11 0.00789 0.14 39.27 780
6 1,463 532 11 0.00698 0.16 39.94 646
7 1,800 532 11 0.01029 0.10 38.50 1,164
8 2,048 532 35 0.00696 0.51 40.58 351
9 2,185 532 35 0.00983 0.32 45.86 597

9-1 2,197 532 35 0.00363 1.22 43.13 124
10 2,563 477 35 0.01628 0.16 38.74 1,157
11 2,719 477 35 0.02171 0.11 23.92 1,796

11-2 2,732 477 19 0.00096 3.90 34.87 16
11-1 2,888 477 19 0.00412 0.56 31.01 195
12 3,096 477 19 0.01088 0.15 34.64 860
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(m)
Q

(cms)
d50

(mm) (Se)
q0

(m3/sec/m) (m)
GS 

(kg/sec)

12-1 3,235 477 19 0.01406 0.11 31.52 1,268
13 3,393 477 19 0.00763 0.25 25.66 504

13-1 3,603 477 19 0.01190 0.14 29.26 987
14 3,682 477 19 0.00725 0.26 25.47 466

14-1 3,866 477 9.5 0.01302 0.06 28.23 1,604
15 4,021 477 9.5 0.02616 0.02 23.89 4,579

15-1 4,027 477 9.5 0.00156 1.02 25.52 63
16 4,183 477 0.76 0.00262 0.04 28.51 513
17 4,376 477 0.76 0.02170 0.00 15.39 12,246

17-2 4,383 477 0.76 0.00145 0.09 21.85 210
17-1 4,486 399 7.6 0.00047 4.01 31.19 7
18 4,700 399 7.6 0.00281 0.37 23.53 147

18-1 4,790 175 7.6 0.00085 1.82 23.76 8
19 4,945 175 7.6 0.00848 0.09 25.50 343

19-1 4,959 175 7.6 0.00324 0.31 31.13 77
20 4,977 175 7.6 0.01543 0.04 29.96 846

20-1 4,990 175 7.6 0.00904 0.08 31.79 377

100

(HydrologicEngineeringCenter,U.S.ArmyCorpsofEngineers)

HEC-RAS

1.

105

105 (

( ) ( ) ( )

)

2-2-7

100 100

4-2-8 82 87 89 90-2

0.03~0.46m
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82 87 89

90-2

100

4-2-7

(m)

(EL.m)

Q2 Q5 Q10 Q20 Q50 Q100 Q200

81 37K+453 238.47 238.31 234.81 235.26 235.52 235.67 235.9 236.06 236.25 Q200 Q200

82 38K+165 244.79 244.71 241.08 241.54 241.78 241.91 242.12 242.28 242.48 Q200 Q200

83 38K+591 250.22 248.83 245.19 245.67 245.84 245.98 246.18 246.32 246.39 Q200 Q200

84 39K+219 256.34 256.87 251.58 251.99 252.25 252.42 252.63 252.79 252.94 Q200 Q200

85 39K+765 261.92 262.12 257.63 258.01 258.22 258.38 258.59 258.73 258.9 Q200 Q200

86 40K+255 267.00 267.39 262.42 262.94 263.22 263.44 263.7 263.91 264.11 Q200 Q200

87 40K+727 271.55 273.00 266.98 267.4 267.66 267.86 268.11 268.28 268.48 Q200 Q200

88 41K+226 276.75 277.30 271.45 271.98 272.31 272.55 272.85 272.95 273.14 Q200 Q200

89 41K+675 281.26 281.25 275.91 276.46 276.84 277.08 277.49 277.8 278.01 Q200 Q200

90 42K+144 285.84 285.14 280.08 280.72 281.09 281.39 281.62 281.77 282.06 Q200 Q200

90-1 42K+299 288.47 285.56 281.58 282.08 282.3 282.48 282.7 282.86 283.03 Q200 Q200

90-2 42K+320 288.67 285.67 282.52 283.34 283.68 283.93 284.23 284.46 284.69 Q200 Q200

91 42K+460 289.18 288.29 283.17 283.73 284.02 284.23 284.48 284.71 284.96 Q200 Q200

92 42K+775 292.23 291.73 285.35 286.03 286.3 286.64 287.14 287.33 287.44 Q200 Q200

93 43K+143 293.54 295.55 289.18 289.99 290.46 290.66 290.92 291.13 291.38 Q200 Q200

94 43K+512 297.04 298.85 293.51 294.04 294.19 294.41 294.72 294.89 295.01 Q200 Q200

95 43K+811 300.34 301.56 296.35 296.79 297.19 297.4 297.64 297.82 298.02 Q200 Q200

96 44K+175 303.46 306.10 299.58 299.93 300.15 300.35 300.59 300.75 300.91 Q200 Q200

96-1 44K+191 303.70 306.10 300.41 301.05 301.43 301.77 302.16 302.45 302.72 Q200 Q200

97 44K+497 306.85 306.84 302.88 303.43 303.79 304.03 304.28 304.17 304.61 Q200 Q200

4-2-8

(m)

105 Q100

(m)

-

(m)

-

(m)(m) (m) (m) (m)

81 37K+453 236.99 238.49 238.47 238.31 236.06 0.93 2.43

82 38K+165 242.10 243.60 244.79 244.71 242.28 -0.18 1.32

83 38K+591 246.71 249.46 250.22 248.83 246.32 0.39 3.14

84 39K+219 253.22 255.61 256.34 256.87 252.79 0.43 2.82

85 39K+765 259.06 260.99 261.92 262.12 258.73 0.33 2.26

86 40K+255 263.95 266.46 267.00 267.39 263.91 0.04 2.55

87 40K+727 268.25 270.81 271.55 273.00 268.28 -0.03 2.53

88 41K+226 273.23 275.71 276.75 277.30 272.95 0.28 2.76

89 41K+675 277.34 279.92 281.26 281.25 277.8 -0.46 2.12

90 42K+144 282.24 283.75 285.84 285.14 281.77 0.47 1.98

90-1 42K+299 283.93 286.50 288.47 285.56 282.86 1.07 3.64

90-2 42K+320 284.16 287.73 288.67 285.67 284.46 -0.3 3.27
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(m)

105 Q100

(m)

-

(m)

-

(m)(m) (m) (m) (m)

91 42K+460 284.84 288.37 289.18 288.29 284.71 0.13 3.66

92 42K+775 287.91 290.21 292.23 291.73 287.33 0.58 2.88

93 43K+143 291.37 294.33 293.54 295.55 291.13 0.24 3.2

94 43K+512 295.09 297.37 297.04 298.85 294.89 0.2 2.48

95 43K+811 298.28 300.51 300.34 301.56 297.82 0.46 2.69

96 44K+175 302.17 303.67 303.46 306.10 300.75 1.42 2.92

96-1 44K+191 303.25 304.75 303.70 306.10 302.45 0.8 2.3

97 44K+497 305.35 306.85 306.85 306.84 304.17 1.18 2.68

2.

( ) 100

102

( ) 25

4-2-9

Q25

17

3 11-1~11-2 12-1~14-1 15-1~16 17-2~18-1

Q25

2 1~ 2-1

Q25
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4-2-9

(m)

(EL.m)

Q2 Q5 Q10 Q25 Q50 Q100

1 0K+000 203.25 203.56 198.77 199.13 199.37 199.67 199.88 200.10 Q100 Q100

1-1 0K+154 203.29 203.45 201.10 201.59 201.89 202.25 202.50 202.75 Q100 Q100

2 0K+224 205.53 205.53 201.68 201.45 201.77 202.15 202.43 202.70 Q100 Q100

2-1 0K+232 205.55 205.56 201.59 202.16 202.57 203.02 203.40 203.72 Q100 Q100

3 0K+520 204.36 204.32 202.95 203.68 204.09 204.62 204.95 205.25 Q10 Q10

4 0K+757 205.79 205.70 203.89 204.40 204.71 205.10 205.37 205.64 Q100 Q100

5 1K+060 208.11 208.15 206.05 206.54 206.83 206.96 207.20 207.43 Q100 Q100

6 1K+463 211.06 211.03 208.86 209.38 209.70 210.08 210.36 210.63 Q100 Q100

7 1K+800 213.27 213.30 211.24 211.46 211.72 212.05 212.29 212.52 Q100 Q100

8 2K+048 215.84 215.14 213.45 213.96 214.28 214.66 214.93 215.23 Q100 Q50

9 2K+185 219.45 216.76 214.47 214.89 215.14 215.46 215.69 215.90 Q100 Q100

9-1 2K+197 219.43 219.44 214.64 215.21 215.57 216.01 216.33 216.64 Q100 Q100

10 2K+563 219.49 218.48 217.71 218.00 218.22 218.52 218.64 218.78 Q100 Q10

11 2K+719 222.08 222.10 219.73 220.27 220.48 220.55 220.85 221.19 Q100 Q100

11-2 2K+732 221.98 222.05 220.64 221.58 222.62 224.23 224.47 224.80 Q5 Q5

11-1 2K+888 223.31 223.32 222.14 222.73 223.09 224.08 224.29 224.60 Q10 Q10

12 3K+096 225.00 225.06 223.58 224.14 224.47 224.80 225.03 225.23 Q25 Q50

12-1 3K+235 225.20 226.23 225.40 225.69 225.92 226.18 226.37 226.57 - Q25

13 3K+393 227.71 227.39 226.65 227.40 227.83 228.37 228.74 229.08 Q5 Q2

13-1 3K+603 230.00 229.73 229.13 229.52 229.79 230.12 230.35 230.57 Q10 Q5

14 3K+682 230.63 229.96 229.71 230.37 230.78 231.25 231.58 231.91 Q5 Q2

14-1 3K+866 232.43 232.46 231.15 231.67 232.09 232.48 232.68 232.88 Q10 Q10

15 4K+021 235.20 235.42 233.53 233.94 234.00 234.11 234.39 234.67 Q100 Q100

15-1 4K+027 235.20 235.19 234.09 235.11 236.21 237.60 238.02 238.43 Q5 Q5

16 4K+183 236.35 236.09 234.58 235.36 235.57 237.75 235.82 235.89 Q100 Q100

17 4K+376 238.91 238.54 237.50 237.17 237.63 238.35 239.28 240.51 Q25 Q25

17-2 4K+383 238.97 238.70 238.29 241.34 242.04 242.80 242.76 243.07 Q2 Q2

17-1 4K+486 239.27 239.28 239.03 241.64 242.39 243.23 243.36 244.00 Q2 Q2

18 4K+700 241.41 241.19 240.41 241.33 242.16 243.01 243.05 243.11 Q5 Q2

18-1 4K+790 242.60 242.71 241.61 242.39 243.02 243.84 244.15 244.52 Q5 Q5

19 4K+945 244.87 245.74 243.07 243.40 243.60 243.84 244.02 244.43 Q100 Q100

19-1 4K+959 246.46 246.11 242.82 243.11 244.08 244.39 244.62 244.85 Q100 Q100

20 4K+977 248.39 248.37 243.41 243.75 243.91 244.11 244.25 244.40 Q100 Q100

20-1 4K+990 248.26 248.27 243.96 244.24 244.41 244.62 244.77 244.91 Q100 Q100

1 0K+000 241.65 242.61 241.55 242.34 242.97 243.79 244.09 244.45 Q2 Q5

2 0K+287 245.30 245.30 244.40 245.24 245.13 245.84 246.51 246.85 Q10 Q10

2-1 0K+293 245.34 245.52 244.72 246.31 246.72 247.65 248.02 248.48 Q2 Q2

3 0K+456 249.21 248.72 245.74 247.14 247.64 248.50 248.98 249.51 Q50 Q25

3-1 0K+463 249.10 248.75 246.08 247.11 247.61 248.48 248.96 249.50 Q50 Q25

4 0K+465 249.26 249.18 246.34 247.09 247.60 248.48 248.96 249.49 Q50 Q50

4-1 0K+481 249.93 249.94 246.68 247.15 247.62 248.48 248.94 249.45 Q100 Q100
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107 (1/2)

1.

(1)

( )

5 7 17 589

(200 ) (103 ) 97

) 34.0% 17.5% 16.5% 68.0%

(1 )1

5.9%

10 58.8%

4

23.5% 2

(2)

(3)
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(40

2.

5 35 80

5 5 7 10 19 61 3

3 1 1

10.43%

1.

(1)

91



(2)
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(3)

(4)

(5)
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(6)

2.

115 317 418 

38 ( 9.09%) 3 ( 0.72%) 314 (

75.12%) 63 ( 15.07%) 160

( 38.28%) 104 ( 24.88%) 90 ( 21.53%)

64 ( 15.31%) 293 ( 70.1%)

37 ( 8.85%) 49 ( 11.72%) 39 (

9.33%)

94



106 -

3 6

(Rhinogobius sp.) 7 8

7 8 (Lymnaeidae)

(Austropeplea ollula) 3 8 ( 5

1 2 ) 1 4 ( 4 )

1 1 1 1

( )

:

( )

1.

107 3 5 3 4 9 51

( ) ( )

( ) ( )

(11 ) 21.6%
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5 1

11.1%

2.

107 3 5 1 3 3 8

(6 )

66.7%

2 66.7%

( )
1.

(1)

107 3 5 11 20 31 678

(196 ) (102 ) (41 )

28.9% 15.0% 6.0%

(1 ) (28 ) (2

) 3

(2)

3 4 4 39

(35 ) 89.7%

1

(3)

1 3 5 15

(10 ) 66.7% 13.3% 6.7%

1

(4)

1 4 4 24
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(13 ) (6 ) 54.2% 25.0%

1

(5)

1 3 5 154

(120 ) (28 ) 77.9%

18.2%

2

(6)

1 3 5 12

(5 ) 41.7%

2.

(1)

(2)

(3)

(4)
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4-4-1

4-4-1
/

107.06.28 1.

2.

3.

4.

1.

2.

3.

4.

107.06.29 1.

2.

3.

4.

1.

2.

3.
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5.

6.

7.

4

5.

6.

7.

107.06.12 1. 1.

107 6 22 107

107 6 28 ( )

4-4-2
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4-4-2
/

107.06.22 1.

2.

3.

1.

(

)

150m

2.

3.

4.

1.

2.

3.

550 5

4.

107.06.22 1.

2.

3.

4.

1.

2.

(

)

3.

4.

5.

1.

2.

3.

4.

5.

107.06.28 1.

2.

1.

2.

1.

2.
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:

101



5-1

( )

( )

5-1-1

(

)

102



( )

1.

(1)

(2)

(3)

2.

(1) ( )

(2)

-

103



104



( )

5-1-2

( )

800

105



106



( )

(

) 5-1-3

5-1-3

800

(

)

(

)

107



( )

1.

(1)

(2)
( )

( ) ( ) (

)

(3)

108



(4)

(1)

(2) ( )

(3)

109



110



5-2

( )

1.

5-2-1 5-2-2

5-2-3

5-2-1
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5-2-2

1985

5-2-3

1985
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2.

5-2-4

5-2-4

1985

( )

5-2-5 5-2-6 5-2-7

113



5-2-5

1985

5-2-6

1985

114



5-2-7

1985

( )

1

( )

2

( )

1
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2

3

(

)

( )

( )
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5-3

( )

100

1.

2.
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( )

1.

2.

1.
2.

1.

2.

( )

118



1. 102
( )

2.

1.

2.

1.

2.

( )

1.

2.

3.
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( )

1.

2.

3.

1.

2.

120



6-1

-

121



122



6-2

Masimu

Masimu

( )

1.

123



2.

3.

4.

( )

1.

2.

( )

1.

2.

3.
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6-2-1

A0K+000~
A1K+260

A0K+040~A1K+260

A1K+260~
A1K+600

(A1K+600)

A1K+600~
A2K+080

A1K+940

B0K+000~
B0K+940

B0K+000~B0K+040

B0K+340~B0K+380

B0K+780~ B0K+940

B0K+780~ 

B0K+940

B0K+940~
B4K+400

B0K+940~B2K+460

B0K+940~

B1K+330

(B1K+330~B4K+400)

B0K+400~
B0K+966

125



(A1K+935~ 

A2K+073) 138

6-2-1

(B0K+780~B1K+330) 550

6-2-2

D L H D

L H

D/H( / )

D/H=10

D/H 10

D/H 30

D/H=10~30

D/L=2~3 D/L=1.5~2

D/L=2.5~3.5

107

6-2-2

D(m) L(m) H(m) S
D/H D/L

57.2 29.3 2.2 1/50 26 1.95

OK OK

72.9
~74.8

38.4 2.5 1/50 30 1.95

OK OK
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D/H 26 30

10~30 D/L 1.95 D/L=1.5~2
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1
28



- -

129



(
)

-

6-
2

-4

1
30



1.

131



2.

…

(A0K+520) (A0K+680)

132



133



134



3.

(A0K+900 A1K+090 A1K+240

A1K+350) RC

135



136



4.

(1)

A1K+520 A1K+560

( )

RC RC

(2)

A1K+480 AK+580

RC

137



138



(
)

-

6-
2-

1
2

1
39



1.

(1)

(B0K+360)

B0K+940 B4K+400 (B4K+966)

B0K+940 B4K+400

4M 1 4

(2)

B0K+000 B1K+640 3M B1K+640

(B4K+966) 4M

B0K+000 (B0K+360)

B3K+920

B0K+470 B3K+920

PC

(3)

B0K+470(

) B1K+010( ) B3K+840(

) (B2K+640)
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2.

(1)

B1K+060 B2K+660 B3K+880

RC

(2)

141



142



6-3

( )

1.

143



2.

( )

1.

2.

6-3-1

6-3-1

144



145



( )

6-3-2

146



1.

147



148



2.

RC

149



( )

RC

6-3-7

150



151



152



( )

6-3-11

153



154



( )

6-3-13

155



1.

156



157



2.

(1)

(2)

1 3

158



159



(3)

(1/2)

(

2016)

160



6-4

-

-

-

( )

1.

161



2.

( )

1.

2.

3.

4.

( )
( )

1.

2.

3.

Potamogeton crispus

4.

5.

( )

162



1.

2.

3.

4.

( )

1.

2.

( )

NGO

6-4-1

163



164



( )

( ) (

10~12)

HEC-RAS

6-4-1 Q25 0.09~0.79

6-4-1

(m)

102

Q25 

(m)

Q25 

(m/sec)

-

(m)

-

(m)(m) (m)
(m) (m)

1 0K+000 199.26 200.26 203.25 203.56 199.26 6.08 0.00 1.00

1-1 0K+154 201.38 202.38 203.29 203.45 201.38 4.95 0.00 1.00

2 0K+224 202.32 203.32 205.53 205.53 202.32 3.54 0.00 1.00

2-1 0K+232 202.41 203.41 205.55 205.56 202.41 3.36 0.00 1.00

3 0K+520 203.00 204.00 204.36 204.32 203.00 4.75 0.00 1.00

4 0K+757 204.61 205.61 205.79 205.70 204.61 5.07 0.00 1.00

5 1K+060 206.70 207.70 208.11 208.15 206.7 5.08 0.00 1.00

6 1K+463 209.50 210.50 211.06 211.03 209.5 5.11 0.00 1.00

7 1K+800 211.34 212.34 213.27 213.30 211.34 5.91 0.00 1.00

8 2K+048 214.12 215.12 215.84 215.14 214.12 5.08 0.00 1.00

9 2K+185 214.51 215.51 219.45 216.76 214.51 6.28 0.00 1.00

9-1 2K+197 215.94 216.94 219.43 219.44 215.94 4.04 0.00 1.00

10 2K+563 217.58 218.58 219.49 219.30 217.09 8.72 0.49 1.49

11 2K+719 221.47 222.47 222.08 222.54 220.68 7.76 0.79 1.79

11-2 2K+732 221.84 222.84 222.84 222.84 221.53 6.82 0.31 1.31

11-1 2K+888 222.40 223.40 223.43 223.43 222.4 7.6 0.00 1.00

12 3K+096 224.53 225.53 225.53 225.53 224.44 6.15 0.09 1.09

12-1 3K+235 224.94 225.94 225.20 226.23 224.94 7 0.00 1.00

13 3K+393 227.76 228.76 227.71 227.39 227.76 5.67 0.00 1.00

13-1 3K+603 229.54 230.54 230.00 229.73 229.54 4.88 0.00 1.00

14 3K+682 230.15 231.15 230.63 229.96 230.15 4.44 0.00 1.00

14-1 3K+866 230.73 231.73 232.43 232.46 230.73 7.53 0.00 1.00

15 4K+021 233.74 234.74 235.20 235.42 233.74 7.02 0.00 1.00

15-1 4K+027 234.12 235.12 235.20 235.19 234.12 6.63 0.00 1.00

16 4K+183 236.27 237.27 236.35 236.09 236.27 5.47 0.00 1.00
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(m)

102

Q25 

(m)

Q25 

(m/sec)

-

(m)

-

(m)(m) (m)
(m) (m)

17 4K+376 237.00 238.00 238.91 238.54 237 6.72 0.00 1.00

17-2 4K+383 236.99 237.99 238.97 238.70 236.99 6.98 0.00 1.00

17-1 4K+486 239.13 240.13 239.27 239.28 239.13 5.39 0.00 1.00

18 4K+700 240.78 241.78 241.41 241.19 240.78 5.39 0.00 1.00

18-1 4K+790 241.53 242.53 242.60 242.71 241.53 5.31 0.00 1.00

19 4K+945 243.84 244.84 244.87 245.74 243.84 4.06 0.00 1.00

19-1 4K+959 244.39 245.39 246.46 246.11 244.39 2.81 0.00 1.00

20 4K+977 244.11 245.11 248.39 248.37 244.11 4.55 0.00 1.00

( )

+ +

+

6-4-2

+

( 1:1 1:0.25)

0.3~0.7
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(
) +

(
)

+

1
67



6-
4-

2
(

)

(
)

+

(
)

(
1

:1

1
:0

.2
5

)

1
68



( )

6-4-3

0.01~0.94

6-4-3

(m)

102

Q25 

(m)

Q25 

(m/sec)

-

(m)

-

(m)
(m) (m)

(m) (m)

1 0K+000 199.26 200.26 203.25 203.56 199.26 6.08 0 1

1-1 0K+154 201.38 202.38 203.29 203.45 201.38 4.95 0 1

2 0K+224 202.32 203.32 205.53 205.53 202.32 3.54 0 1

2-1 0K+232 202.41 203.41 205.55 205.56 202.41 3.36 0 1

3 0K+520 203.00 204.00 204.36 204.32 203 4.75 0 1

4 0K+757 204.61 205.61 205.79 205.70 204.61 5.07 0 1

5 1K+060 206.70 207.70 208.11 208.15 206.7 5.08 0 1

6 1K+463 209.50 210.50 211.06 211.03 209.5 5.11 0 1

7 1K+800 211.34 212.34 213.27 213.30 211.34 5.91 0 1

8 2K+048 214.12 215.12 215.84 215.14 214.12 5.08 0 1

9 2K+185 214.51 215.51 219.45 216.76 214.5 6.32 0.01 1.01

9-1 2K+197 215.94 216.94 219.43 219.44 215.93 4.11 0.01 1.01

10 2K+563 217.58 218.58 219.49 219.30 217.56 7.87 0.02 1.02

11 2K+719 221.47 222.47 222.08 222.54 221.07 7.11 0.4 1.4

11-2 2K+732 221.84 222.84 222.84 222.84 221.84 5.91 0 1

11-1 2K+888 222.40 223.40 223.43 223.43 222.15 6.82 0.25 1.25

12 3K+096 224.53 225.53 225.53 225.53 224.41 5.51 0.12 1.12

12-1 3K+235 224.94 225.94 225.94 225.94 224.86 7.81 0.08 1.08

13 3K+393 227.76 228.76 228.76 228.76 227.59 6.66 0.17 1.17

13-1 3K+603 229.54 230.54 230.54 230.54 229.54 5.91 0 1

14 3K+682 230.15 231.15 231.15 231.15 230.13 5.71 0.02 1.02

14-1 3K+866 230.73 231.73 231.73 231.73 230.71 7.61 0.02 1.02

15 4K+021 233.74 234.74 235.20 235.42 233.74 7.17 0 1

15-1 4K+027 234.12 235.12 235.20 235.19 233.78 7.28 0.34 1.34

16 4K+183 236.27 237.27 237.35 237.29 236.27 5.88 0 1

17 4K+376 237.00 238.00 238.91 238.54 236.99 7.07 0.01 1.01

17-2 4K+383 236.99 237.99 238.97 238.70 236.97 7.27 0.02 1.02

17-1 4K+486 239.13 240.13 240.13 240.13 238.82 5.89 0.31 1.31

18 4K+700 240.78 241.78 241.78 241.78 240.7 5.54 0.08 1.08

18-1 4K+790 241.53 242.53 242.60 242.71 241.09 5.56 0.44 1.44

19 4K+945 243.84 244.84 244.87 244.87 243.51 4.41 0.33 1.33

19-1 4K+959 244.39 245.39 246.46 246.11 243.45 5.17 0.94 1.94

20 4K+977 244.11 245.11 248.39 248.37 244.11 4.55 0 1
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6-4-4

(m)

102

Q25 

(m)

Q25 

(m/sec)

-

(m)

-

(m)
(m) (m)

(m) (m)

1 0K+000 242.06 243.06 243.06 243.06 241.91 3.93 0.15 1.15 

2 0K+287 244.00 245.00 203.29 203.45 243.96 3.70 0.04 1.04 

2-1 0K+293 244.60 245.60 205.55 205.56 244.6 4.00 0.00 1.00 

0K+400 204.36 204.32 245.33 3.90 0.07 1.07 

0K+450 205.79 205.70 245.94 2.83 0.09 1.09 

3 0K+456 246.31 246.31 249.21 248.72 246.31 2.98 0.00 1.00 

3-1 0K+463 246.72 246.72 249.10 248.75 246.72 2.91 0.00 1.00 

4 0K+465 247.08 248.08 249.26 249.18 247.08 3.25 0.00 1.00 

4-1 0K+481 247.42 248.4.2 249.93 249.94 247.42 3.78 0.00 1.00 

( )

1.

+

+ +

+

Bishop’s

(1)

STABL6

1975

Bishop Janbu Spencer (Circle)

(Random) (Block)

1.

2. 3. ( )

(2)

A.

( 6-4-4)
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6-4-5

(kN/m3) (kN/m3)
C(kPa) (o)

18.5 20 8.0 32

22.8 23.0 500 0

B.

(100 7 ) = 0.4 ==
(3)

A.

(F.S.)

F.S. 1.5 F.S. 1.2 F.S. 1.1

B.

Bishop Simplified Method

(1:1)+ (1:1)

( )

(1:1)+ (1:1)

171



2.27 1.50  O.K.

1.53 1.20  O.K.

1.41 1.10  O.K.

2.

Design of small Dams

= 0.0216  
(m)

(m/sec)

6-4-6

(m/sec) (m) (m/sec) (m) (m/sec) (m)

1.0 0.0216 6.0 0.7776 11.0 2.6136

2.0 0.0864 7.0 1.0584 12.0 3.1104

3.0 0.1944 8.0 1.3824 13.0 3.6504

4.0 0.3456 9.0 1.7496 14.0 4.2336

5.0 0.5400 10.0 2.1600 15.0 4.8600

15-1

Dm 42.00mm 1.39m/s

3-4-6 25

4.11~7.87m/s

( 1.5m) ( 0.5m )
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6-4-7

(mm) (m/s)

( 18) 32.23 1.22

15-1 42.01 1.39

( 9) 61.07 1.68

3.

Inglis Joglekar Ds

Ds=0.87(q/f)1/3 1.28(q/f)1/3

Ds (m)            q (cms)

f=1.76(dm)0.5                        dm (mm)

Dm

Ds 0.83m~1.50m 1.5

6-4-8

(mm) (cms) (m)

(m/s)

Dsmin Dsmax

( 18) 32.23 399 25 1.02 1.50

15-1 42.01 477 30 0.97 1.43

( 9) 61.07 532 45 0.83 1.22
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( )

9-1~ 11 

(C2K+197~C2K+719) 12-1~ 19(C3K+235~C4K+945)

01~ 03(D0K+000~D0K+456)

Q25 +1

1. +

(1) 4.5~5.0

1 0.44

1:1 1.06 1.5 1:1

2.5~3.0 2

5 1:4

0.6~1.0

(2) 9~ 11(C2K+197~C2K+719)
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2. ( 1:1 1:0.25)

(1) 4.1~5.6 1

1:1 1.6

1:0.25 2.5~4.0

1.5 1:2

(2) 12-1~ 19(C2K+197

~C4K+945) 01~ 03(D0K+000~D0K+455)

12-1~ 13-1

D0K+000~D0K+300
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6-4-9 ( ) 2

(m) (m)

(m)

(m)

+

(1:1)
(1:0.25)

12-1~ 13-1
(C3K+200~C3K+600)

4.1~5.0 30~32 1.6 2.5~4.0 0.5~1.0

13-1~ 14-1
(C3K+600~C3K+860)

4.5~5.0 30 1.6 3.0~4.0 0.5~1.0

14-1~ 15
(C3K+860~C4K+020)

4.5~5.0 30 1.6 3.0~4.0 1.0

15~ 17

(C4K+020~C4K+370)
4.5~5.2 26.5~30 1.6 2.5~4.0 0.5~1.2

17~ 18-1
(C4K+370~C4K+770)

4.5 25.0~30.0 1.6 3.0 0.5~1.0

18-1~ 19
(C4K+770~C4K+945)

4.0~4.5 20 1.6 2.5~3.0 0.5~1.0

01(D0K+000)
~D4K+400

4.0 20 1.6 2.5

D4K+400~
03(D0K+455)

3.0~4.0 20.0~29.5 1.6 1.5~2.5

C3K+840~C4K+060 C4K+340~C4K+420

6-4-8

176



177



1
78



1
79



(
)

((
C

3K
+2

00
)

1
. (1

)

(2
)

  
  

  
  

 
  

  
 

  
  

 
  

  
  

  
  

  
(3

)

1
80



2.

181



3.

(1)

4.5

AC

(2)

4.5

AC 4.7 AC

(3) (C3K+200)

1.85 4.7 AC
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183



4.

(C4K+020)

184



(
)

(
C

3K
+2

00
)

1
. (1

)

1
85



(2
)

1
86



2.

(C3K+200~ C3K+240)

RC

187



( ) ( )

1.

(1)

4M 1 4

3

5 2

(2)

2 3

AC

3.5 1.5

1 2

188



189



190



2.

191



3.

(1)

(2) ( )

12

192



193



194



4
.

N
G

O

…
..

1
95



5.

(C0K+000) 

196



197



( )

1. :

2.

:

:

( )

1. :

2.

:

:

198



( )

( )

( )

199



( )

(

)

:

1.

2.

(1)

(2)

(3)

(4)

200



( ) ~

( ) ( ~ )

( ) ( ~ )

201



( ) ~

( )

:

:

202



2
03



2
04



:

(

)

:

20

2
05



:

( )

( )

( )

( )

UV

6-4-1

206



207



( )

1. : (

)

2. : ( )(B0K+405)

( )(B1K+947)

( )

1. :

2. :

3. : ( ) ( B1K+060)

( )

4. : ( ) ( B2K+670)

5. : ( )( B3K+900)

( )

( )

1. : : (A1K+580)

(A0K+000)

208



2. :

(B0K+940) (B2K+640) ( )( B3K+840)

209



( )

1. : ( )

2. :

3. :

4. :

( )

1. :

2. :

( )

1. :

:

RC

2. :

3. :

4. :

:

210



211



212



( )

1. (D0K+460)

2. (C3K+220)

3. (C0K+000)

-

( )

1. (C4K+020)

2.

( )

1.

: (D0K+460) (C4K+380) (C4K+020)

(C2K+720) (C2K+200) (C0K+230)

2. : (D0K+460)

(C1K+550) (C1K+120) (C0K+000)

213



214



( )

215



( 2 )

( )

( )

216



217



( )

( )

( )

( )

( )

( )

218



219



33,987,000 7-2-1

7-2-1

220



129,306,000

46,859,000 82,447,000

7-2-2 7-2-3

7-2-2

221



7-2-3

222



26,050,000 7-2-4

7-2-4

223



224



398,901,000

85,608,000 92,957,000

58,396,000 50,459,000

63,417,000 48,064,000

7-2-5

7-2-5
( ) ( )

( - )

1
(

)
M ,160 5,400 6,264,000

2 M 1,160 31,000 35,960,000

3 4m*1.7m m 145 42,000 6,090,000

4 PC M2 2,090 4,300 8,987,000

5 1 600,000 600,000

6 1 1,400,000 1,400,000

7 1 1,800,000 1,800,000

8 ( ) 1 400,000 400,000

61,501,000

1 12,300,200 20

1 1,476,024 2

( 7 ) 1 6,022,178 8

81,299,402

1 243,898 0.3

1 5

( - )

1
(

)
M 1,170 5,400 6,318,000

2 M 1,170 31,000 36,270,000

3 7 200,000 1,400,000

4 7 1,000,000 7,000,000

3 M 850 3,200 2,720,000

4 PC M2 2,110 4,300 9,073,000

5 1 600,000 600,000

6 1 1,000,000 1,000,000

7 1 2,000,000 2,000,000
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( ) ( )

8 ( ) 1 400,000 400,000

66,781,000

1 13,356,200 20

1 1,602,744 2

( 7 ) 1 6,539,196 8

88,279,140

1 264,837 0.3

1 5

( - )

1
(

)
M 960 5,400 5,184,000

2 M 1,160 29,000 33,640,000

3 M 790 3,200 2,528,000

4 1 600,000 600,000

5 ( ) 1 100,000 100,000

41,952,000

1 8,390,400 20

1 1,006,848 2

( 7 ) 1 4,107,940 8

55,457,188

1 166,372 0.3

1 5

( - )

1
(

)
M 820 5,400 4,428,000

2 M 910 27,000 24,570,000

3 M 360 3,200 1,152,000

4 PCI 1 6,000,000 6,000,000

5 1 100,000 100,000

36,250,000

1 7,250,000 20

1 870,000 2

( 7 ) 1 3,549,600 8

47,919,600

1 143,759 0.3

1 5
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( ) ( )

( - - )

1
(

)
M 540 2,000 1,080,000

2 ( ) M2 1,300 1,000 1,300,000

4 M 522 42,000 21,924,000

5 1 600,000 600,000

6 ( ) 1 100,000 100,000

25,004,000

1 M3 17,000 50 850,000

2 10CM M3 1,250 400 500,000

4 (PC ) M2 6,250 500 3,125,000

5 M 1,280 3,300 4,224,000

6 M 980 3,200 3,136,000

7 7 200,000 1,400,000

8 2 150,000 300,000

9 6 150,000 900,000

10 12 10,000 120,000

11 1 5,000,000 5,000,000

12 ( ) 1 1,000,000 1,000,000

20,555,000

45,559,000

1 9,111,800 20

1 1,093,416 2

( 7 ) 1 4,461,137 8

60,225,353

1 180,676 0.3

1 3,010,971 5

63,417,000

( - )

1 M3 1,050 50 52,500

2 10CM M3 850 400 340,000

1
(

)
M 1,840 6,000 11,040,000 

4 (PC ) M2 6,440 500 3,220,000
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( ) ( )

5 M 1,850 3,300 6,105,000

6 M 2,460 3,200 7,872,000

8 3 150,000 450,000

9 3 150,000 450,000

11 1 4,000,000 4,000,000

12 ( ) 1 1,000,000 1,000,000

34,529,500

1 6,905,900 20

1 828,708 2

( 7 ) 1 3,381,129 8

45,645,237

1 136,936 0.3

1 2,281,828 5

48,064,000

398,901,000
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( ) ( )

( )

( )

1.

2. 2

3.

4.

(1)

229



1

(2) 2

1.5

(3)

(4)

(5)

(6)

(7)

(8)

5

(1)

(2)

(3)

6

( )

;
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1.

(1)

2.

(1)

231



3.

1

( )

(

) ( )

1.

2.

3.

4.

5.

1.

2.

3. 1-2

4.

107 6 28 29

7-4-1

232



7-4-1

1

2

( )
(

)

3

( )
(

)

4

( )
(

)

( )

233



30 50

( )

( )

( )

1.

1
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2.

3.

107 6 22 107

1
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7-4-2 7-4-3

7-4-2

( ) ( )

(

)

( 2.2 )

( )

8

5 5.5

1,385 77

( 5.9 )

2 - 118

195

2

5,650 113

2

1

3

800 24

137

7-4-3

( ) ( )

(

)

( 7.9

)

( )

8

5 5.5

7,977 439

( 19 )

2 - 380

2

10,200 204

2

1

3

500 15

219
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7-4-4

( ) ( )

(

)

( 4.5

)

( )

8

5

5.5

2,600 143

( 6.3 )

2 - 126

( 1.8

)

( 1.8

) 20

- 360

629

2

2,820 57

2

1 3

2,100 63

120

7-4-5

( ) ( )

(

)

( 2.5

)

( )

8

5

5.5

14,100 776

( 26 )

2 - 520

1296

2

15,729 315

2

1 3

3,000 90

405

237



-

238



239



1. 1985

2. 2002

3. 2007

4. 2008 .

5. 98 2009

6. 98 2009

7. 2011

8. 2011

9.

2013

10. ( )

2013

11. (105-108 ) 2015

12.105 -

2016

13. ( ( ) (

) ( ) )

2016

14. (1/2) 2018

15.

1. http://www.cwb.gov.tw/

2.

http://gisapsrv01.cpami.gov.tw/fcu-gis/

3. http://fishdb.sinica.edu.tw/FHDBWWW/fhCtxt.html
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4. http://databook.fhk.gov.tw/activity/fhkbook/cata/index.htm

5. http://admin.taiwan.net.tw/indexc.asp

6. http://law.moj.gov.tw/

7.

http://www.tesri.gov.tw/content/search/search.htm

8. http://edb.epa.gov.tw/envdb2/default.aspx

9. : https://www.wra08.gov.tw/

10. : https://www.taitung.gov.tw/Index.html

11. : www.guanshan.gov.tw

12. : http://www.cs.gov.tw/pagea.php

13. : https://easymap.land.moi.gov.tw/R02/Index
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