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3.

4,

2.1.2

330 7,260

85
( )

88 6
9

5,325 338
7,172 m3
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CD.-7.0m~CD.-20.0m

97
2-3 2-2
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2.2

1971~2000
2-2 82~91

2-3
66 90

85 94

2.2.1

22.4 15.1 ~28.4 12
3 20 7

8 27.7 28.4 12
3 20 7 8

28.8 28.5 7
33.3 1 12.3

2.2.2

1,011.4hPa 1,003.4hPa 
~1,019.1hPa

2.2.3

2119.6mm 101.6mm~230.6mm



2-9

6 12 389.5mm
( 0.1mm) 163

13
7 9 1 3

( 66 90 )
2-4 2,312.4mm
4,254.0mm 87 1,552.0mm
84 90 9 1,512.0mm

89 12 169.0mm
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2-3 1971~2000

1 120.5 17 15.1 83 18.6 12.3 

2 173.5 16 15.3 84 18.8 12.6 

3 192.2 17 17.3 85 21.1 14.4 

4 178.3 14 21.2 83 25.2 18 

5 219.5 15 24.3 83 28.2 21.2 

6 230.6 12 27 82 31 23.9 

7 147.6 9 28.8 78 33.3 25.4 

8 215.1 11 28.5 78 33 25.2 

9 223.5 12 26.7 78 31 23.6 

10 185.5 13 23.7 78 27.5 20.8 

11 131.7 14 20.4 79 23.7 17.6 

12 101.6 13 17 80 20.5 14 

2119.6 163 22.1 80 26 19.1 

1971-2000 1971-2000 1971-2000 1971-2000 1971-2000 1971-2000
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2-5 (1977~2001)

2.2.4

82~91 2-3
2.2m/s

1.9~2.6m/s

92-94

2-4 85
94 ENE

22% NE 15% 37%
12 2

ENE NE
NNE E

NNE
ENE 21.4%

NE 16.0%
S 11.1% WNW W WSW

33.4
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2-14

1. (http://www.cwb.gov.tw/V4/index.htm)
2.

[(CWB86-1M-01) 87.6] 1997 2005

2-5 (1897 2005)



2-15

[(CWB86-1M-01) 87.6]
1997 2005

2-6 (1897 2005)



2-16

ENE
32.0% NE 13.4% E 11.4%

2-5 10
2-6

6 7

8 9

2-6

m/s <5m/s 5~10m/s >10m/s 

 5.4 53.2% 33.7% 13.1% 

 4.8 62.6% 29.0% 8.4% 

 6.8 35.1% 43.7% 21.2% 

 7.5 29.1% 41.4% 29.5% 

 6.1 45.5% 36.7% 17.8% 

92-94

2.2.5
1.

( 2-5 )
109

96 0.88
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2.

109 185
39.70 38

35 29 29
23 18 11

75 8 22 91 7 10
2-6

2-7 10
 10

m/s
10

m/s 
1 7.5 16.9 NE 
2 6.8 17.6 NE 
3 5.8 21.8 ENE 
4 5.4 17.9 NE 
5 4.8 17.0 WNW 
6 4.7 20.7 SE 
7 4.8 31.5 NE 
8 4.8 27.3 NNE 
9 6.0 31.8 SE 

10 7.3 25.8 NE 
11 7.0 26.3 NE 
12 8.3 17.9 NE 

6.1 31.8 SE 
92-94

2.2.6

79%
76%~83% 2 3

89 4 17%
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2.2.7

2.7 1~3
3 1.2

2.2.8

82.8 235.6
7 8 2

2.2.9

89 91 6.6
5.5~7.2 12 7 8

2.2.10

82 91
40.2mm~123.7mm 940.3mm

2.2.11

627.7MJ/m
347.2MJ/m~1,006.8MJ/m 7 8 12 1 2

2.3

85~87
88~91

92-94



2-19

2.3.1

80 5
30m 80% 1.0m
75% 3.5sec~5.5sec 60

61
61 1 ~3 22.5m

50% 1.5m 7sec~10sec

85
92-94

85~94
2-9 2-10

2-11
2-12

1.

85~94
0.81m

1.25m 0.95m
0.71m 0.51m

1 42.1% 1 2
42.1% 2 15.8% 1
64.2% 1 2 25.9% 2 10.0%

l 76.8% l 2 20.0% 2



2-20

3.1% 1 90.3% 1 2
8.3% 2 1.4% 2-8

85~94 1 1.22m
2 1.17m 7

0.37m

8.75m 1998
10

2-8 85~94

 Hs<1.0 1.0<Hs<2.0   Hs>2.0  
 0.71m 76.8% 20.0% 3.1% 
 0.51m 90.3% 8.3% 1.4% 
 0.98m 62.0% 27.8% 10.3% 
 1.25m 42.1% 42.1% 15.8% 
 0.82m 70.6% 20.5% 6.9% 

92-94

2.

2-9 3 8
6 10

2
6-8

6
60.1% 6 8 31.1% 8 10 7.6% 10 1.3%

6
21.6% 6 8 63.7% 8 10 14.4% 10 0.4%
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2-9 85~94 Ts

 Ts<6s 6s<Ts<8s 8s<Ts<10s Ts>10s 
 53.2% 40.7% 5.6% 0.5% 
 60.1% 31.1% 7.6% 1.3% 
 31.1% 47.7% 15.8% 2.8% 
 21.6% 63.7% 14.4% 0.4% 
 41.4% 45.2% 12.1% 1.3% 

92-94

3.

85~94
2-10

140

N E 66.6% W N 27.3%
W N 47.5% N E

28.3%

2-10 85~94

 N~E E~S S~W W~N
 61.7% 3.7% 6.5% 28.1% 
 28.3% 7.4% 16.9% 47.5% 
 60.9% 5.9% 5.6% 27.6% 
 66.6% 2.8% 3.4% 27.3% 
 53.8% 5.3% 8.6% 32.4% 

92-94
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N-NE

WNW

2-11(a) 

 Hs (m) Hs (m) (s)
1 1.29 5.03 9.3 N 
2 1.18 4.26 9.0 N 
3 0.98 4.16 9.5 N 
4 0.69 3.40 8.5 NNE 
5 0.54 2.65 7.5 N 
6 0.51 2.21 6.3 NNE 
7 0.46 4.01 6.3 NNE 
8 0.54 6.49 11.5 NW 
9 0.88 4.56 11.3 N 

10 1.04 8.75 10.3 
11 1.10 5.97 11.4 N 
12 1.18 4.87 6.7 N 

 0.82 8.75 10.3
92-94

2-11(b) 

/ 31H (m) 31T (sec) 31H (m) (sec) ( )
1996/  1.08 7.4 5.97 11.4 N 
1997/  0.75 7.8 6.49 11.5 NW 
1998/  0.88 5.9 8.75 10.3 
1999/  0.96 6.1 4.82 9.2 N 
2000/  1.12 6.2 5.03 9.3 N 
2001/  0.85 6.1 6.54 9.1 N 
2002/  0.32 7.3 3.45 12.8 
2003/  0.69 6.4 3.84 8.4 NE 
2004/  0.80 6.0 6.11 7.3 N 
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4.

85~94
2-11

5-7 0.5m

8.75m
1.25m

0.46m
2-7
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2-7 85~94
92-94

(a) (b)

(c) (d)

(e)
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2.3.2

(
) 85 ~91

( 2.5
) 1998 10 13 ~17

8.8 10.3 2001
10 14 ~17 6.5

9.1 N 1997 6.5
12 NW

121°20 °E 25°13 N
970mb 97

(1940~2001)

2-12 NE ENE
W

50 ENE 12.9
15.1 NE 12.8 15.0 NNE
9.3 12.8 N 8.2

12.0 NNW 7.1 11.2
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2-12

2.3.3

2-8 2-13
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284000 286000 288000 290000 292000 294000

(m)

2780000

2782000

2784000

2786000

2788000

2790000

2792000

2794000

(m
)

A B C D E (75 )
A* B* (80 )

B C E (82 )
C1 N1 N0 (84

H H1 (85~91 )

A

B

C1C

D

E

H

A*

B*

N1

N0
H1

2-8
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2-13

X(E) Y(N)

 75.02.23 75.02.24 B 289836.4 2789122.6 

75.03.24 75.03.27 C 286891.2 2788085.9 

75.05.09 75.05.28 D 283824.2 2786697.4 

  E 285806.5 2784638.6 

75.08.12 75.08.15 A 287946.6 2790734.0 

  D 283824.2 2786697.4 

75.10.11 75.10.15 B 289836.4 2789122.6 

  C 286891.2 2788085.9 
  E 285806.5 2784638.6 

 80.05.27 80.07.17 A* 287729.0 2786996.0 

  B* 288612.0 2785440.0 

 82.10.09 82.11.15 B 289836.4 2789122.6 

83.04.30 83.05.21 C 286891.2 2788085.9 

  E 285806.5 2784638.6 

 84.09.02 84.09.18 C1 287083 2788157 

  N1 288826 2786099 
  N0 294890 2780657 

85~94 H 287275 2785848.5 
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75 5

-

A
1.05 / B 1.19 / C 1.26 / D 1.02 /

E 0.98 /

80
2-13 2-8 A*

0.4 /
0.3 / 0.8

/ 0.6 / B*
0.3 /

0.1 / 0.7 /
0.3 /

82~83
75

B C E ( 2-8)
B

1.11 / C 0.98 / E 0.84 /
B 0.85 / C 0.83 / E 0.78

/ 2 2.5

84 9
 2 (N1 )

(C1 ) 3
N1 C1 ( 2-8)

NE NNE SSE SE
0.4~0.8 / C1 0.75
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/ 0.91 / N1 0.82 /
C1

85
( 2-8

H ) 92-94

85~94
1.

85~94
2-14

33~40cm/s
25~50cm/sec 40~50%

2-14 85~94

  U<25cm/s 25<U<50cm/s U>50cm/s 
 36.2cm/s 32.7% 41.9% 25.3% 
 33.7cm/s 36.7% 44.0% 19.3% 
 39.4cm/s 28.3% 39.9% 31.8% 
 35.1cm/s 31.5% 47.0% 21.5% 
 36.0cm/s 32.6% 43.2% 24.1% 

92-94

2.

85~94
2-15

N~E S~W
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SW~WSW
NE~ENE

2-9

2-15 85~94

 N~E E~S S~W W~N
 46.5% 8.5% 42.3% 2.7% 
 45.1% 10.9% 38.6% 5.4% 
 43.9% 10.4% 42.5% 3.2% 
 42.4% 10.3% 43.5% 3.7% 
 44.6% 10.0% 41.6% 3.8% 

92-94

3.

92~94

NE SW ENE
WSW 0.3~1.1m/sec

1.88m/sec SW NE SSW NNE
0.1~0.9m/sec 1.45m/sec
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2-9 85~94

(a) (b)

(c) (d)

(e)
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NE
NW SW

4.

85~94
2-16 134.5cm/s NE

30~40cm/s 2-16

2-16
(cm/s) (cm/s)

1 32.4 108.3 NE 
2 36.7 103.9 NW 
3 37.4 125.4 NE 
4 36.7 134.5 NE 
5 34.8 122.6 ENE 
6 30.2 113.2 ENE 
7 34.5 116.4 ENE 
8 35.5 130.9 NE 
9 38.9 125.1 WSW 

10 39.6 112.6 ENE 
11 40.1 97.5 ENE 
12 36.3 116.5 ENE 

36.0 134.5 NE 

92-94

-
1~1.5m/s
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2-16

/ (cm/s) cm/s
1996/  38.7 100.5 NE 
1997/  35.3 92.2 NE 
1998/  36.8 112.6 ENE 
1999/  39.3 108.4 ENE 
2000/  35.2 94.1 E 
2001/  36.4 125.1 WSW 
2002/  33.1 121.8 ENE 
2003/  34.9 122.6 ENE 
2004/  32.1 134.5 NE 

92-94

2.3.4

82 84
18

2-17 2-18
M2

K1  + O1 
R  = ———————————————— 

M2  + S2 

R<0.25

0.25 <R<1.50

1.50 <R 

2-17 2-18 R
0.26 0.30
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80~84 (
) 1.8

92-94
2002~2003

2.13m
3.0m 3.6m

0.6m
3.7m 0.6m

2003 1 12 39
1-20 M2

1.01m S2 0.29m Kl 0.23m N2 01 0.2m

58 72

2-20

2-20

H.H.W.L    +3.82m(50 )                    2.39m 
H.H.W.L    +3.74m( ) 2.31m 
M.H.W.L    +2.48m    1.05m 
M.W.L      +1.46m    0.03m 
M.L.W.L    +0.55m   -0.88m 
L.L.W.L     -0.46m   -1.89m 
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2003 1~12 39
2-19 M2

2-17 81 83

   

81 82 83

   AMPO=-4.99cm AMPO=-16.09cm AMPO=5.63cm 

No. 

( / ) (cm) (deg) (cm) (deg) (cm) (deg) 

1 Sa 0.041069 18.99 342.96 30.47 73.05 10.67 10.38

2 Ssa 0.082137 11.48 143.87 4.42 154.29 5.33 194.90

3 Msf 1.015896 3.10 206.09 0.97 288.57 1.60 23.46

4 O1 13.943035 18.73 109.20 16.93 200.81 16.67 99.24

5 P1 14.958931 6.43 89.25 6.96 266.38 7.24 266.51

6 K1 15.041069 22.08 64.72 20.93 241.82 20.81 244.17

7 MNS 2 27.423834 1.46 131.57 2.56 74.24 2.18 334.94

8 N2 28.439730 24.13 338.28 24.13 349.00 24.75 340.11

9 M2 28.984104 119.58 26.54 117.67 296.74 120.86 195.87

10 MKS 2 29.066242 0.57 218.88 0.78 166.85 0.49 147.05

11 T2 29.958933 2.93 203.55 3.02 163.94 1.18 195.29

12 S2 30.000000 35.56 25.88 32.72 23.13 32.34 25.68

13 K2 30.082138 8.89 164.82 7.78 178.77 9.29 170.70

14 KJ 2 30.626513 0.38 189.20 0.33 308.03 0.96 295.08

15 2 2SM 31.015896 1.83 234.65 1.06 39.94 2.03 53.89

16 M4 57.968208 3.17 337.94 2.99 194.58 2.32 337.13

17 MS4 58.984104 2.61 343.90 2.41 279.51 1.85 165.29

18 MK4 86.952316 0.26 299.51 0.69 31.08 0.51 142.83
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2-18 82 84

   

82 83 84

   AMPO=4.15cm AMPO=10.54cm AMPO=11.51cm 

No. 

( / ) (cm) (deg) (cm) (deg) (cm) (deg) 

1 Sa 0.041069 12.76 16.92 17.54 34.77 16.20 22.84

2 Ssa 0.082137 5.08 124.00 3.70 158.77 0.46 225.14

3 Msf 1.015896 0.87 18.22 1.65 15.97 2.05 106.66

4 O1 13.943035 15.45 200.38 16.17 95.69 15.66 353.02

5 P1 14.958931 6.37 263.01 6.97 262.67 6.83 267.35

6 K1 15.041069 19.27 243.31 20.09 240.57 19.39 244.82

7 MNS 2 27.423834 1.37 79.00 1.31 345.71 1.18 227.96

8 N2 28.439730 19.20 350.07 20.69 337.16 19.30 327.65

9 M2 28.984104 99.31 300.27 105.66 193.95 105.90 93.44

10 MKS 2 29.066242 3.08 246.03 0.39 69.63 0.44 232.43

11 T2 29.958933 0.55 111.86 0.93 181.18 2.09 218.97

12 S2 30.000000 26.21 26.72 27.08 22.85 28.88 23.92

13 K2 30.082138 4.68 176.23 7.80 169.53 6.99 161.52

14 KJ 2 30.626513 0.72 223.97 0.53 304.97 0.54 236.29

15 2 2SM 31.015896 0.86 30.92 1.57 42.01 0.76 229.89

16 M4 57.968208 3.94 198.22 2.76 4.80 2.90 164.76

17 MS4 58.984104 2.62 276.73 1.91 189.51 1.97 90.03

18 MK4 59.066242 0.61 119.86 0.57 196.14 0.35 227.27

19 Q1 13.398661 3.09 229.52

20 M6 86.952316 0.42 259.34
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2-19 2003



2-39

2.4

2-10

2.4.1

2.4.2

2-10



2-40

2.4.3

2.4.4

2.4.5

10m
50m 200m

2m

2.4.6

2.4.7

2.5



2-41

928
807

11-25mg/L

350 m3 2001 Savage
Bijker 164

85~91 l,510m
6 49.8 m3

350 m3

(
)

2.5.1

85
0.23mm~1.20mm

0.4mm 0.4mm

2.5.2

85~87
15 5 10

10~20mg/l 20~40mg/l 90mg/l
20~40mg/l
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12

5 10 15

1
130mg/l 90mg/l

50mg/l 1.21~2.50
2.58~4.26 10 15

5,000~10,000mg/l 1,000~1,500mg/l
4.65~6.88 6.9~10.85

10 15
1,5000~20,000mg/l 10,000 15,000mg/l

2.6

1. 92-94
95

25°10’54”
121°22’32.70”

1,150m -15m
DHI

MIKE 21

2.
92

25°10’44” 121°22’41”
1,150m -15m
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DHI
MIKE 21

3.
91

4.
90

82~89

DHI MIKE 21

5. 89

85~89

DHI MIKE 21

6. 82

7.
80
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8. (
) 93

91

9. 92

10. 95
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11. 95 95

(
)



3-1

158.7

1:45 5,908.4×10
6
m

3
2,726

( )

3-1

http://maps.google.com

3-1



3-2

3.1

M2
2.17m 3.0m

8.5

24
9 11

31
3-1

3-1

 1.69 1.58 -0.08 -0.05 0.76 1.77 1.63 
 1.76 1.67 -0.31 -0.13 0.77 2.07 1.80 
 1.42  -0.62  0.40 2.04 

 1.45 1.36 -0.60 -0.44 0.55 2.05 1.80 
 1.48 0.01 0.74 1.49 
 1.58 0.71 1.15 0.87 

 3.40 3.33 3.37 0.07 
 4.25 3.85 4.05 0.40 



3-3

3-2

3-3
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3.2

3.2.1

1997 2003

3-2 3-3

3-2

1  2  3  4 5 6 7 8 9 10  11  12
0.57 0.58 0.59 0.59 0.63 0.73 0.80 0.82 0.82 0.75 0.67 0.62
0.74 0.70 0.72 0.99 0.84 0.84 0.90 0.96 0.81 0.76 0.72 0.74
0.65 0.61 0.66 0.68 0.72 0.78 0.84 0.83 0.84 0.77 0.75 0.67
0.70 0.71 0.77 0.78 0.82 0.85 0.91 0.88 0.95 0.81 0.79 0.69
0.50 1.23 1.65 0.58 0.74 1.41 2.04 0.95 1.03 1.76 1.04 0.45
0.67 0.69 0.71 0.72 0.74 0.81 0.90 0.88 0.94 0.86 0.77 0.72
0.83 1.10 0.88 1.2 1.19 1.31 1.26 1.18 1.63 1.65 1.43 1.35
9.14 9.32 9.24 9.27 9.28 9.42 9.31 9.27 9.52 9.34 9.30 9.24

3-3

2003 0.11 0.74 0.19 0.72 0.34 0.15 1.66 9.08 
2002 0.76 0.64 0.87 0.68 0.76 0.86 1.33 8.96 
2001 0.74 0.83 0.84 0.82 1.10 0.96 1.53 9.29 
2000 0.83 0.87 0.80 0.84 1.50 0.87 1.65 9.50 
1999 0.80 0.82 0.82 0.88 0.84 0.87 1.35 9.39 
1998 0.78 0.98 0.80 0.89 1.92 0.93 1.65 9.54 
1997 0.74 0.79 0.79 0.81 * 0.86 * 9.63 

0.68 0.81 0.73 0.81 0.92 0.79 1.31 9.30 
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3-4
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3.2.2

89
93 3-4

0.1 0.7m/s

95
2000/10/30~2000/11/01 2001/09/13~2001/09/19

0.91m 2.37m 44
0.85m 47

3-5
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3-4 2000 2002
91 6

2.2 2.32 91/9/6-23 00
2.7 2.29 91/9/6-23 00
6.7 2.5 91/9/6-23 00
3.5 2.45 91/9/6-23 00
8.4 2.59 91/9/6-23 00
15.0 9.88 91/9/6-18 00

90 9

2.2 0.28 90/9/19-9 00
2.7 0.42 90/9/19-9 00
6.7 0.23 90/9/19-9 00
3.5 2.03 90/9/19-1 00
8.4 2.28 90/9/19-1 00
15.0 10.7 90/9/18-20 00

90 8

2.2 -1.14 90/8/2-17 00
2.7 -0.12 90/8/2-10 00
6.7 -0.91 90/8/2-17 00
3.5 -0.02 90/8/2-11 00
8.4 -0.93 90/8/2-10 00
15.0 9.03 90/8/2-17 00

89 11

2.2 1.08 89/11/1-14:00 
2.7 1.29 89/11/1-14:00 
6.7 1.22 89/11/1-14:00 
3.5 1.50 89/11/2-16:00 
8.4 1.83 89/11/2-16:00 
15.0 10.34 89/11/1-11:00 
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95

3-6

3.3

0.1 0.7m/s
3-7

85.09

HEC 2 200 3-5
3-5

(92-94 )
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2003 2005 2003 135.9cms 3.11m
( ) 0.72(0.67)m/s ( ) 2880

(2703)cms 2005 286.4cms 2.93m
( ) 0.65(0.84)m/s ( ) 2304 (2796)cms

2000cms

3-8  2003 92/04/17

3-9  2005 94/06/22
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3-5

M M/SEC M M/SEC
T 1 1.91 3.39 1.91 3.39 

0 1.94 3.95 2.15 3.84 
1 2.69 2.52 2.84 2.47 
2 2.86 2.32 2.99 2.28 
3 2.94 2.50 3.07 2.46 
4 3.08 2.71 3.20 2.66 
5 3.23 2.67 3.34 2.62 
6 3.38 2.78 3.48 2.73 
7 3.46 3.06 3.56 3.02 
8 3.47 3.82 3.57 3.77 
9 3.50 4.75 3.59 4.70 

3-6



3-13

3-6 94

 Q=a×(H-c)b  H: m  Q: cms 

 a b c 

 59.98 2.097 29.73 

 45.62 1.924 21.90 

 14.70 2.760 29.20 

 63.57 2.060 2.06 

 22.56 1.793 8.76 

-1 281.89 2.321 48.80 

-2 542.08 1.383 48.95 

-1 34.81 2.384 55.92 

-2 27.91 2.166 55.35 

-1 23.60 1.732 4.39 
-2 13.51 1.963 3.85 

 78.89 1.487 42.02 

3.4

3-7
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( )

50 100 200 500 

 8000 9100 10300 12000 
 9000 10100 11100 12700 

 6800 7800 8400 9500 
 9200 10100 11000 12400 
 18000 20500 23200 26900 

 2100 2400 2600 3000 
 2000 2250 2500 2900 
 19400 22500 24800 28900 
 8500 9800 11000 1300 

 6900 7700 8600 9700 
 20000 25000 29000 35000 

Beard

 2200 2550 2900 3400 
 8250 9450 10650 12500 

 6850 7750 8500 9600 
 19000 22750 26100 30950 

 2150 2450 2750 3200 
 10000 11000 13200 14800 

 9000 9800 10300 11600 
 19000 20800 23500 26000 
 2000 2300 2600 3000 
 20000 23000 25000 28000 

3.5
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928
807

11-25mg/L
2,864 7043.97×106

141.5

90% 5%
80 (Dyer 1994)

5-7mm(Liew, P.M. et al 1993)
3~6mm/yr (Dadson et al. 2003) 250m
800m

2.7~5.9%( 2003)
(2000)

95% 5% ( 2007)

3.5.1

78
200

120 m3

66 90

76 m3

85% 66.08 m3 15% 9.9 m3 3-8
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2004 NETSTARS
1980-2000 (

) 837,764 T/yr 50 (
) l,458,648 T/yr 47%

( ) 63l,537 T/yr 89%
2,927,949 T/yr

Qs (106 T/day) = a Qb (cms)

a = 2.995 b = 1.516

a =6.39E-4 b = 2.956

3.5.2

(92-94 )
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3-8

3.5.3

(92-94 )

27 16
3-10 3-11

11

:

11
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3-10

3-11

92-94
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3.5.4

/

3-12 2005 3-9

3-12



3-20

3-9 2005

 st_no  (CMS) ppm  ( / )

 1140H058 2005/1/5 11:50 20.07 149 258.37 

 1140H058 2005/1/18 11:20 15.88 116 159.16 

 1140H058 2005/2/3 12:55 28.76 170 422.43 

 1140H058 2005/2/21 13:10 79.54 180 1237.01 

 1140H058 2005/3/1 10:25 85.25 229 1686.72 

 1140H058 2005/3/14 12:25 30.39 151 396.48 

 1140H058 2005/3/25 12:4 4.21 73 26.55 

 1140H058 2005/4/6 12:27 6.59 76 43.21 

 1140H058 2005/4/15 9:55 1.44 82 10.18 

 1140H058 2005/4/27 12:25 2.01 106 18.48 

 1140H058 2005/5/9 12:25 7.9 39 26.76 

 1140H058 2005/5/13 13:11 154.22 204 2712.13 

 1140H058 2005/5/24 12:30 17.54 91 138.32 

 1140H058 2005/6/6 12:35 8.42 70 50.66 

 1140H058 2005/6/16 12:50 16.27 113 158.77 

 1140H058 2005/6/28 12:10 1.97 75 12.74 

 1140H058 2005/7/4 12:10 0.93 72 5.83 

 1140H058 2005/7/13 11:0 0.82 119 8.39 

 1140H058 2005/8/2 12:20 0.78 60 4.06 

 1140H058 2005/8/5 2:20 196.19 415 7034.55 

 1140H058 2005/9/2 12:10 129.19 173 1930.98 

 1140H058 2005/9/12 11:30 25.68 35 77.65 

 1140H058 2005/9/21 12:33 2.54 59 12.94 

 1140H058 2005/10/4 11:5 17.96 53 81.78 

 1140H058 2005/10/17 11:10 6 34 17.83 

 1140H058 2005/11/8 12:25 3.14 38 10.39 

 1140H058 2005/11/23 12:17 108.43 457 4279.8 

 1140H058 2005/12/13 11:5 36.25 43 135.59 

 1140H058 2005/12/26 10:5 6.98 77 46.21 

 1140H066 2005/1/4 9:55 10.21 2019 1781.05 

 1140H066 2005/1/11 9:40 25.48 4077 8975.4 

 1140H066 2005/1/28 10:5 8.72 1735 1307.16 

 1140H066 2005/2/22 10:0 78.92 239 1629.67 
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 1140H066 2005/3/8 12:50 94.59 31 253.35 

 1140H066 2005/3/23 9:40 21.8 1416 2667.06 

 1140H066 2005/3/30 9:20 36.74 433 1374.49 

 1140H066 2005/4/8 9:30 21.4 1374 2540.87 

 1140H066 2005/4/21 9:40 13.12 3208 3637.33 

 1140H066 2005/5/3 9:30 185.35 611 9788.36 

 1140H066 2005/5/12 9:25 58.57 144 730.74 

 1140H066 2005/5/19 9:40 123.73 145 1551.97 

 1140H066 2005/5/26 9:50 88.83 70 534.52 

 1140H066 2005/6/7 9:40 16.8 362 525.7 

 1140H066 2005/6/30 9:50 8.91 605 465.6 

 1140H066 2005/7/8 9:40 6.36 564 310.12 

 1140H066 2005/7/19 11:35 348.21 814 24495.85 

 1140H066 2005/7/25 9:50 97.81 536 4532.85 

 1140H066 2005/8/3 9:33 18.51 256 409.48 

 1140H066 2005/8/5 11:0 1432.1 1785 220863.4 

 1140H066 2005/8/5 7:50 1492.54 1982 255590.4 

 1140H066 2005/8/23 9:10 37.06 22 70.44 

 1140H066 2005/9/8 9:50 87.54 33 247.26 

 1140H066 2005/9/14 10:0 31.92 14 38.97 

 1140H066 2005/9/22 9:50 216.29 1843 34447.98 

 1140H066 2005/9/28 9:40 57.86 43 214.96 

 1140H066 2005/10/5 9:15 38.16 21 69.24 

 1140H066 2005/10/25 9:25 11.33 19 18.6 

 1140H066 2005/11/9 9:40 4.22 88 31.87 

 1140H066 2005/11/24 9:25 27.5 30 70.55 

 1140H066 2005/12/14 9:45 21.97 21 39.91 

 1140H066 2005/12/23 9:35 15.45 56 74.95 

 1140H067 2005/1/7 9:38 0.67 76 4.4 

 1140H067 2005/1/19 9:30 0.66 63 3.59 

 1140H067 2005/1/26 10:45 0.35 88 2.66 

 1140H067 2005/2/18 10:0 0.85 95 6.98 

 1140H067 2005/3/16 10:40 3.97 55 18.87 

 1140H067 2005/3/28 10:0 1.28 77 8.52 

 1140H067 2005/4/11 9:50 0.35 68 2.07 
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 1140H067 2005/4/19 9:25 0.17 67 1 

 1140H067 2005/4/28 10:45 0.64 97 5.34 

 1140H082 2005/1/4 11:20 2.17 43 8.06 

 1140H082 2005/1/12 10:55 4.97 52 22.33 

 1140H082 2005/1/28 11:0 1.51 79 10.31 

 1140H082 2005/2/4 9:50 4.48 40 15.48 

 1140H082 2005/2/22 12:35 28.08 158 383.33 

 1140H082 2005/3/11 10:0 2.67 83 19.15 

 1140H082 2005/3/17 12:15 3.6 231 71.85 

 1140H082 2005/3/23 11:25 4.71 365 148.53 

 1140H082 2005/3/30 10:40 12.32 362 385.33 

 1140H082 2005/4/8 10:50 2.29 22 4.38 

 1140H082 2005/4/21 10:5 0.89 149 11.41 

 1140H082 2005/5/3 11:30 60.94 681 3583.34 

 1140H082 2005/5/12 11:10 12.93 32 36.27 

 1140H082 2005/5/19 12:45 5.96 45 22.91 

 1140H082 2005/6/7 10:55 3.94 41 13.98 

 1140H082 2005/6/30 10:50 1.74 49 7.41 

 1140H082 2005/7/8 11:10 1.14 81 8 

 1140H082 2005/7/19 10:10 43.43 166 621.9 

 1140H082 2005/7/27 10:25 2.3 46 9.13 

 1140H082 2005/8/3 11:0 1.43 50 6.16 

 1140H082 2005/8/5 8:40 194.47 780 13105.92 

 1140H082 2005/8/5 10:25 166.23 726 10426.7 

 1140H082 2005/8/23 10:45 7.73 42 28.04 

 1140H082 2005/9/8 11:40 2.83 35 8.61 

 1140H082 2005/9/14 10:50 3.97 36 12.26 

 1140H082 2005/9/22 11:25 28.52 281 692.56 

 1140H082 2005/9/23 9:40 114.56 541 5354.86 

 1140H082 2005/10/2 7:50 282.08 668 16272.93 

 1140H082 2005/10/27 9:40 7.37 26 16.55 

 1140H082 2005/11/9 10:45 2.37 47 9.68 

 1140H082 2005/11/24 10:20 6.37 25 13.68 

 1140H082 2005/12/14 10:55 9.75 23 19.77 
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3.6

2002
3-10

GPS

85 90 92 93 94
3-13(a)~(k)

T02~T04
50

3-13 T03
T04

1.0 500

3-14
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3-10  

1904-1 987  
1904-1 958  

100 

1990
1958 2

1991 1986-1 989  
2. 7 

1.

2.

1993 1986-1 992 7 1.

2.

1993 1990-1 993  

1996 1980-1 989 

( 1996) 1904-1 989 

200 0

200 0
1996-2 000  

200 1 1986-2 000  

2002 1904-1 994  

2002
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3-13(a) T00 85~94

3-13(b) T01 85~94
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3-13(c) T02 85~94

3-13(d) T03 85~94
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3-13(e) T04 85~94

3-13(f) T05 85~94
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3-13(g) T06 85~94

3-13(h) T07 85~94
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3-13(i) T08 85~94

3-13(j) T09 85~94
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3-13(k) T10 85~94

95

3-11 3-12
70 91
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3-
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70
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3.6.1

3-15
2002

2002

2002

3-15 1978-1994
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1988

3.6.2

1

3-16 3-17
3-1

3-16 3-17

85~94

2001 Savage Bijker
164

185
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3-16 1991.03.11

3-17 1994.08.14
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3.6.3

2001.12

3-18
3-19

3-14 1.0 
9

-15 -13 1/60~1/120

3.5 3-20
1

-5~-6
45

-8 400 -11

250
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3-18 2001

3-19 2001
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3.6.4

2001.12 2002
91 3-20

1921
3-21

-6~-8

80
-5~-6

80

80

80

80

Pethick 1984

1990



3-39

3-21  1921 

1990



3-40

3.7

2000~3000cms

2000cms
90% 5%

85% 15%
1980~2000

95
2002~2005

3-11
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3-11  2002~2005

(cm/s) 
(ppm) 

(m) 

 07/16 07/20 121.88 N/A 1.19 
 08/03 08/06 118.75 N/A 1.5 
 08/11 08/13 100 N/A 1.25 
 08/30 09/01 N/A N/A N/A 
 09/09 09/11 71.88 N/A 1.17 
 09/21 09/23 153.13 5818 1.36 

2005

 09/30 10/03 181.25 5182 1.33 
 06/07 06/09 129.25 1901 1.49 
 06/28 07/03 N/A 2961 1.36 
 07/14 07/15 N/A 1679 N/A 

 08/10 08/13 140.30 N/A 1.39 
 08/23 08/26 183.3l N/A 1.4l 
 09/11 09/13 N/A N/A N/A 
 09/26 09/27 N/A N/A N/A 
 10/23 10/26 N/A N/A N/A 

2004

 12/03 12/04 N/A 14252 0.97 
 08/02 08/04 N/A N/A 1.32 

 08/19 8/20 N/A N/A 0.89 
 08/22 08/23 101.36 N/A 0.98 

 08/3l 09/02 138.26 N/A 1.45 
2003

 11/02 11/03 N/A N/A 1.2l 
 07/02 07/04 N/A 5301 1.32 
 07/09 07/10 N/A 5296 1.52 2002
 09/04 09/08 N/A N/A 1.88 

2001  09/13 09/19 N/A N/A 2.28 
2000  10/30 11/01 N/A N/A 2.03 

95
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85 95 20 4-1
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~91 91 ~95

Surfer
4-1~4-19

4-1

1 85 05 11 90 05
2 85 10 12 91 05
3 86 05 13 91 10
4 86 10 14 92 09
5 87 07 15 92 11
6 87 10 16 93 05
7 88 06 17 93 11
8 88 10 18 94 05
9 89 05 19 94 11
10 89 10 20 95 10
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4.2.1
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( 87 ) 14 37

67 81

1.

2.

1.8km 14~37
200~400m 37

67 50~250m 320m 76

3.

14 37 37
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4.
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4.2.2 91

1. ( 82 85 )

(1)

(2) ( )

-7.0m

(3) ( )

85

318 m3

(4)

2. ( ) ( 85 91 )

87 4 ~91 8
1k+510m 200m

W26oS 2,250m CD.-10.2m
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4-2 0k+000m~1k+510m

(1)

6.0 m3

1.0 m3

(2) ( )

85~91
298.6 m3 49.8 m3

-7.0m

10.9 m3

1.8 m3



4-33

(3) ( )

221.1 m3

36.9 m3 85~88
525.9 m3

+747.0 m3 124.5 m3

221.1 m3

36.9 m3 85~88
525.9 m3

+747.0 m3 124.5 m3

(4)
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0.04 89
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93 5 94 5 94 10 90
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92 9 92 11 93 5 94

5 94 10 90 ~94
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(3)
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(4)

4-4
91 5 92 9 93 5 94

10 90 ~94 0.19

(5)

4-4
92 9 92 11 93 5 94 5

93 93
5 10

90 ~94 1.18
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89.10~90.05 -371,572 -665,819 120,754 -389,715 802,753
90.05~90.10 -29,330 674,936 -171,344 1,555,836 517,864
90.10~91.05 686,268 492,994 745,409 -170,097 273,952
91.05~91.10 -50,001 112,211 -625,697 444,933 671,211
91.10~92.09 -292,967 -434,094 -255,942 -106,274 -1,183,004
92.09~92.11 -21,809 -143,724 148,057 -1,064,220 -443,390
92.11~93.05 -345,957 -620,079 -438,902 -969,798 -28,125
93.05~93.10 1,283,397 1,207,890 637,441 2,397,519 1,628,484
93.10~94.05 -280,246 -56,325 -175,582 472,566 -105,853
94.05~94.10 -336,350 -152,861 -105,575 -952,372 151,902

241,429 115,079 -121,381 1,218,377 2,285,795

92-94
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4-5  94.10~95.10

(hPa) (m/s) (km) (km)

200613 SHANSHAN

09/14

09/16

-- -- 48 -- -- 17

200609 BOPHA 

08/07

08/09

4 -- 25 -- -- 15

200608 SAOMAI  

08/09

08/10

-- -- 48 -- -- 16

200605 KAEMI 

07/23

07/26

3 -- 38 -- -- 21

200604 BILIS

07/12

07/15

2 -- 25 -- -- 25

200603 EWINIAR

07/07

07/09

-- -- 51 -- -- 11

200601 CHANCHU 

05/16

05/18

9 -- 45 -- -- 17
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(1994 )

5.1

Berkhoff(1972) Radder(1979)

Booij(1981)
Kirby(1984)

Booij
Kirby

0CCkCC
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Dt
D

g
22

g2

2

.....................(5-1)

5.1.1

t,y,xha,ftz,,y,x ............................................................(5-2) 
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(harmonic-motion) (5-2)

iwtiseaeRet,y,x (5-3)

(5-3) (5-1)

0skaCC
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1a
a
1

UUaU
aCC

1

22
g

g

2

g
...................... (5-4)

0CUa g
2 .........................................................................(5-5)
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x
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a
1 2
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(5-6) (5-7) (CERC)
RCPWAVE (1986)

(5-5)
energy flux Mizuguchi(1980)

2
3r'1

tanS
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g5SV

0.5m
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hc'/2H
VV

kHV
2
1

dx
ECd

2B

0B

B
eB
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B
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eBe

2
Be

g

.................. (5-8)

(recovery zone) Mi-zuguchi(1980)
=0.17

(5-8)

2
B

B

BB
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22
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g H
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hc'/2H
C1
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2
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tankg
16
5CUE ......... (5-9)
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......... (5-10)

(5-8) (5-10) B

sk ................................................................................ (5-11)
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(5-4) (5-5) (5-12) (5-4) (5-10)

(5-12)

5.1.2

Horikawa and Kuo(1966)
Ebersole(1987)

0.42hH Bs .............................................................................. (5-13)

McCowan(1891)
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0.78hH BB .............................................................................. (5-14)

Weggel(1972)
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B ................................................................... (5-15)
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Law
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sin
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0 ............................. (5-16)
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k pade’ approximation method (Neuman
1990)
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Pao(1986)
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kv Von Karman

CC Chezy (Manning)
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Dean and Dalrymple(1984)
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5.2.5

(longshore-current)

Longuet-Higgins and Stewart(1964)
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1sin1n2sin
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2sin
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SS
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xyxx

............................... (5-28)
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.................................................................................... (5-29)
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Gill(1982)

2 sinf .................................................................................. (5-30)
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Matushevskiy(1975)
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d cos
2khsinh
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H ............................................................ (5-35) 
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dx
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d  ........................................... (5-36) 
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2j1j ............................................................. (5-37) 
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NXj
1NXjNXj  ................................................... (5-39) 

00U  ............................................................................ (5-40) 
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ij

k
ij

1k
ij

VVVmax

UUUmax

max

(5-41)(5-42)(5-43)

0.000VU
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Komar(1977) Watanabe(1988)
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rCy

rCx

VvQQ

UuQQ
. (5-44)(5-45)

2 2 2 2
c 1 c r r 2 H HC

m
H max max

Q A f u U v V A U U /g

f HU U U    
2 Tsinh(kh)

....... (5-46)(5-47)

u v x y Ur Vr

x y UH

Umax

T H h f fc

UHC UHC

Sawaragi and Deguchi(1978)

0.565mm d50 0.065mm 11/32
50HC 8.41dU ………………(5-48)

d50 A1 A2

1997
d50=0.20mm A1=2.5

A2=1.5
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5.6.2

N
2.0m 7.5sec

WSW 1.2m 6.0sec

95 7
4-26

2-12
10 NW W  15

5-1
5-2

5-1

N 7  H=2.0m T=7.5s
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