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Table 1
Five-day Normals of the Meteorological Elements for Hong Kong


1961 - 1990
	
	
	
	Air Temperature

	
	
	
	
	
	
	Wind


	
	
	M.S.L. Pressure



(hPa)
	Mean Daily
Maximum


((C)
	Mean



((C)
	Mean Daily
Minimum


((C)
	Wet-Bulb
Temperature


((C)
	Dew Point



((C)
	Relative
Humidity


(()
	Rainfall
(Mean Daily)


(mm)
	Amount
of Cloud


(()
	Sunshine
(Mean Daily)


(hr)
	Prevailing
Direction


(deg.)
	Mean Speed



(m/s)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jan
	   1 - 5
	1020.5
	18.5
	15.7
	13.5
	12.6
	 9.3
	68
	1.0
	56
	5.1
	010
	7.2

	
	   6 - 10
	1020.6
	18.9
	16.1
	13.9
	13.0
	 9.8
	68
	0.4
	51
	5.7
	070
	6.2

	
	  11 - 15
	1020.5
	18.5
	15.6
	13.3
	12.6
	 9.5
	69
	0.5
	52
	5.3
	070
	6.6

	
	  16 - 20
	1020.3
	18.5
	15.6
	13.3
	12.8
	10.1
	72
	0.7
	55
	5.4
	070
	6.7

	
	  21 - 25
	1019.8
	19.1
	16.2
	14.0
	13.6
	11.2
	74
	0.6
	62
	4.6
	070
	6.4

	
	  26 - 30
	1019.3
	18.7
	16.0
	13.9
	13.6
	11.3
	76
	0.9
	69
	3.8
	070
	6.6

	
	  31 - 4
	1019.9
	17.3
	14.8
	12.8
	12.4
	10.1
	75
	1.0
	71
	3.5
	070
	6.9

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Feb
	   5 - 9
	1019.6
	17.8
	15.3
	13.3
	13.1
	11.0
	77
	1.7
	72
	3.6
	070
	6.8

	
	  10 - 14
	1019.1
	18.8
	16.0
	13.9
	13.9
	12.0
	78
	1.3
	69
	3.9
	070
	6.1

	
	  15 - 19
	1018.0
	19.6
	16.8
	14.7
	14.6
	12.7
	78
	1.3
	70
	4.0
	070
	6.1

	
	  20 - 24
	1017.5
	19.2
	16.7
	14.7
	14.7
	13.1
	81
	2.2
	80
	2.6
	070
	6.4

	
	  25 - 1
	1018.5
	18.3
	15.8
	13.8
	13.7
	11.7
	78
	2.8
	78
	2.9
	010
	7.1

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mar
	   2 - 6
	1018.1
	19.7
	16.9
	14.8
	14.8
	12.8
	79
	2.4
	75
	3.3
	070
	6.3

	
	   7 - 11
	1017.5
	20.6
	17.9
	16.1
	15.9
	14.3
	80
	0.9
	76
	3.2
	070
	6.2

	
	  12 - 16
	1016.2
	21.8
	18.8
	16.6
	16.8
	15.3
	81
	1.7
	71
	3.7
	070
	5.5

	
	  17 - 21
	1014.8
	22.1
	19.2
	17.2
	17.3
	16.0
	82
	2.4
	76
	3.1
	080
	6.0

	
	  22 - 26
	1015.5
	21.4
	18.8
	16.8
	16.9
	15.5
	82
	3.4
	81
	2.5
	070
	6.8

	
	  27 - 31
	1014.9
	22.7
	20.0
	18.0
	18.0
	16.7
	82
	2.1
	78
	3.0
	080
	5.5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Apr
	   1 - 5
	1014.5
	22.8
	20.2
	18.2
	18.3
	17.0
	83
	6.3
	84
	2.5
	080
	6.2

	
	   6 - 10
	1013.8
	24.0
	21.3
	19.3
	19.4
	18.2
	83
	6.3
	81
	2.9
	080
	5.6

	
	  11 - 15
	1013.7
	24.2
	21.6
	19.6
	19.5
	18.3
	83
	4.6
	79
	3.1
	080
	5.6

	
	  16 - 20
	1012.6
	25.4
	22.6
	20.6
	20.6
	19.5
	83
	3.4
	79
	3.9
	080
	5.2

	
	  21 - 25
	1012.0
	26.6
	23.6
	21.5
	21.5
	20.3
	83
	4.8
	71
	5.1
	080
	4.9

	
	  26 - 30
	1011.9
	26.6
	23.8
	21.9
	21.7
	20.7
	83
	6.9
	76
	4.4
	080
	4.9

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	May
	   1 - 5
	1010.7
	27.6
	24.7
	22.7
	22.6
	21.6
	84
	 8.0
	75
	4.7
	080
	4.8

	
	   6 - 10
	1010.6
	28.6
	25.7
	23.6
	23.4
	22.3
	82
	 6.6
	72
	5.4
	090
	4.5

	
	  11 - 15
	1009.7
	28.6
	25.9
	23.9
	23.8
	22.8
	84
	12.1
	76
	4.7
	090
	5.1

	
	  16 - 20
	1008.8
	28.8
	26.0
	24.0
	23.6
	22.4
	81
	12.3
	70
	5.4
	080
	6.3

	
	  21 - 25
	1008.2
	28.8
	26.2
	24.3
	23.9
	22.9
	83
	 7.6
	73
	4.8
	090
	5.4

	
	  26 - 30
	1007.1
	29.4
	26.8
	24.8
	24.5
	23.5
	83
	14.3
	75
	4.6
	090
	5.5

	
	  31 - 4
	1006.8
	29.5
	26.9
	25.0
	24.8
	23.8
	84
	15.2
	78
	4.2
	090
	5.9

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jun
	   5 - 9
	1006.9
	29.2
	26.8
	25.0
	24.6
	23.7
	84
	12.9
	77
	4.5
	090
	5.9

	
	  10 - 14
	1006.4
	30.0
	27.5
	25.6
	25.1
	24.2
	83
	12.8
	75
	5.3
	090
	5.7

	
	  15 - 19
	1005.6
	30.6
	28.1
	26.2
	25.6
	24.6
	82
	16.0
	74
	5.6
	220
	6.3

	
	  20 - 24
	1005.7
	31.2
	28.5
	26.6
	26.0
	25.0
	82
	 7.7
	71
	6.6
	100
	5.8

	
	  25 - 29
	1005.3
	31.2
	28.5
	26.6
	26.0
	25.0
	82
	11.2
	73
	5.9
	190
	6.1

	
	  30 - 4
	1005.2
	31.3
	28.7
	26.7
	26.1
	25.1
	81
	11.3
	69
	6.8
	230
	5.5

	
	 
	
	
	
	
	
	
	
	
	
	
	
	

	Observed at

	The Observatory

	King’s Park

	Waglan Island



Table 1
Five-day Normals of the Meteorological Elements for Hong Kong (Continued)


1961 - 1990
	
	
	
	Air Temperature

	
	
	
	
	
	
	Wind


	
	
	M.S.L. Pressure



(hPa)
	Mean Daily
Maximum


((C)
	Mean



((C)
	Mean Daily
Minimum


((C)
	Wet-Bulb
Temperature


((C)
	Dew Point



((C)
	Relative
Humidity


(()
	Rainfall
(Mean Daily)


(mm)
	Amount of Cloud


(()
	Sunshine
(Mean Daily)


(hr)
	Prevailing
Direction


(deg.)
	Mean Speed



(m/s)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jul
	   5 - 9
	1005.7
	31.8
	29.1
	27.0
	26.2
	25.1
	80
	 5.8
	62
	8.0
	230
	5.4

	
	  10 - 14
	1005.8
	31.7
	28.9
	26.7
	26.1
	25.0
	80
	10.8
	65
	7.7
	230
	5.5

	
	  15 - 19
	1005.6
	31.7
	28.8
	26.5
	26.0
	24.9
	80
	11.3
	63
	8.1
	230
	5.5

	
	  20 - 24
	1005.7
	31.5
	28.7
	26.5
	26.1
	25.0
	81
	 9.7
	67
	7.4
	230
	5.5

	
	  25 - 29
	1004.3
	31.3
	28.5
	26.3
	25.8
	24.7
	81
	12.8
	65
	6.8
	230
	5.6

	
	  30 - 3
	1004.4
	31.2
	28.5
	26.3
	26.0
	25.0
	82
	14.9
	67
	6.6
	230
	5.4

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Aug
	   4 - 8
	1004.8
	31.5
	28.7
	26.5
	26.1
	25.1
	82
	 8.7
	66
	6.9
	230
	4.7

	
	   9 - 13
	1004.8
	31.1
	28.4
	26.3
	25.9
	24.9
	82
	14.7
	69
	6.6
	090
	5.7

	
	  14 - 18
	1004.8
	31.4
	28.4
	26.2
	25.9
	24.8
	82
	14.7
	66
	6.8
	090
	5.1

	
	  19 - 23
	1004.8
	31.4
	28.4
	26.2
	25.8
	24.7
	81
	14.3
	65
	6.8
	230
	5.5

	
	  24 - 28
	1006.1
	31.4
	28.5
	26.4
	25.8
	24.6
	80
	 9.3
	64
	6.8
	090
	4.7

	
	  29 - 2
	1006.4
	31.1
	28.2
	26.0
	25.6
	24.5
	81
	12.1
	66
	6.1
	090
	4.6

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sep
	   3 - 7
	1006.9
	31.0
	28.2
	25.9
	25.5
	24.4
	81
	12.6
	65
	6.5
	090
	5.7

	
	   8 - 12
	1007.6
	30.9
	27.9
	25.7
	24.9
	23.6
	78
	12.9
	60
	6.6
	090
	5.0

	
	  13 - 17
	1008.9
	30.6
	27.8
	25.7
	24.6
	23.0
	76
	 5.8
	63
	6.2
	090
	5.5

	
	  18 - 22
	1009.9
	30.2
	27.5
	25.3
	24.3
	22.8
	77
	 6.9
	63
	6.0
	090
	6.4

	
	  23 - 27
	1010.6
	29.6
	27.0
	24.9
	24.0
	22.6
	78
	10.3
	64
	5.5
	090
	6.9

	
	  28 - 2
	1011.3
	29.1
	26.6
	24.6
	23.6
	22.1
	77
	 7.9
	63
	5.5
	090
	7.6

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oct
	   3 - 7
	1012.4
	29.1
	26.4
	24.3
	22.8
	20.9
	73
	4.6
	53
	6.6
	090
	6.8

	
	   8 - 12
	1013.3
	28.6
	25.9
	23.9
	22.3
	20.4
	72
	3.5
	53
	6.8
	090
	7.5

	
	  13 - 17
	1013.4
	28.4
	25.6
	23.5
	22.1
	20.2
	73
	7.9
	55
	6.5
	090
	8.1

	
	  18 - 22
	1014.6
	27.4
	24.8
	22.8
	21.5
	19.5
	74
	5.3
	56
	6.2
	080
	8.2

	
	  23 - 27
	1015.3
	26.9
	24.3
	22.3
	20.9
	18.9
	73
	3.0
	60
	5.7
	080
	7.8

	
	  28 - 1
	1016.4
	26.0
	23.3
	21.3
	19.9
	17.8
	72
	3.3
	53
	6.3
	090
	7.1

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Nov
	   2 - 6
	1016.7
	26.1
	23.3
	21.2
	19.8
	17.7
	72
	0.9
	50
	6.7
	080
	7.1

	
	   7 - 11
	1016.5
	25.0
	22.5
	20.5
	19.2
	17.1
	72
	1.8
	61
	5.4
	080
	8.1

	
	  12 - 16
	1017.6
	24.3
	21.7
	19.6
	18.5
	16.2
	72
	1.6
	63
	5.0
	080
	7.6

	
	  17 - 21
	1018.2
	23.9
	21.1
	18.8
	17.5
	14.8
	69
	1.2
	51
	6.4
	080
	7.3

	
	  22 - 26
	1019.0
	22.9
	20.1
	17.9
	16.2
	12.9
	65
	0.6
	49
	6.1
	080
	7.7

	
	  27 - 1
	1020.1
	21.9
	18.8
	16.2
	14.8
	11.2
	63
	0.8
	44
	6.7
	360
	7.5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dec
	   2 - 6
	1020.0
	21.7
	18.7
	16.4
	15.1
	11.9
	67
	1.7
	44
	6.3
	080
	6.7

	
	   7 - 11
	1019.7
	21.6
	18.6
	16.3
	15.3
	12.4
	69
	0.6
	44
	6.5
	080
	6.8

	
	  12 - 16
	1020.7
	20.3
	17.5
	15.2
	13.9
	10.6
	66
	0.2
	44
	6.3
	080
	7.4

	
	  17 - 21
	1020.3
	20.3
	17.6
	15.4
	14.4
	11.4
	69
	1.1
	52
	5.5
	080
	6.8

	
	  22 - 26
	1019.8
	20.0
	17.2
	14.9
	14.1
	11.1
	70
	0.6
	53
	5.4
	070
	6.9

	
	  27 - 31
	1020.3
	18.9
	16.2
	14.0
	13.2
	10.2
	69
	1.1
	60
	4.8
	070
	7.3

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Observed at

	The Observatory

	King’s Park

	Waglan Island



Table 2
Mean Sea Levels, Mean Higher High Water Levels and Mean Lower Low Water Levels

	Location
	Period of Data
	Mean

Sea Level

(mPD)
	Mean Higher High Water Level (mPD)
	Mean Lower Low Water Level (mPD)

	Chi Ma Wan
	1981-1997
	1.3
	2.0
	0.4

	Ko Lau Wan
	1983-1995
	1.3
	2.0
	0.5

	Lok On Pai
	1982-1999
	1.2
	2.1
	0.3

	Quarry Bay/North Point
	1981-1999
	1.3
	2.0
	0.5

	Tai O
	1985-1997
	1.2
	2.1
	0.2

	Tai Po Kau
	1981-1999
	1.2
	2.0
	0.4

	Tsim Bei Tsui
	1983-1999
	1.3
	2.3
	0.2

	Waglan Island
	1981-1999
	1.3
	2.0
	0.6


Table 3
Extreme Sea Levels at Ko Lau Wan (1974-1995)

	Return Periods (years)
	Sea Level (mPD)

	2
	2.6

	5
	2.8

	10
	3.0

	20
	3.1

	50
	3.3

	100
	3.4

	200
	3.5


Table 4
Extreme Sea Levels at Quarry Bay/North Point (1954-1999)

	Return Periods (years)
	Sea Level (mPD)

	2
	2.8

	5
	3.0

	10
	3.1

	20
	3.2

	50
	3.4

	100
	3.5

	200
	3.6


Table 5
Extreme Sea Levels at Tai Po Kau (1962-1999)

	Return Periods (years)
	Sea Level (mPD)

	2
	2.9

	5
	3.3

	10
	3.6

	20
	3.8

	50
	4.1

	100
	4.3

	200
	4.6


Table 6
Extreme Sea Levels at Tsim Bei Tsui (1974-1999)

	Return Periods (years)
	Sea Level (mPD)

	2
	3.0

	5
	3.3

	10
	3.4

	20
	3.6

	50
	3.8

	100
	3.9

	200
	4.1


Table 7
Extreme Sea Levels at Waglan Island (1976-1999)

	Return Periods (years)
	Sea Level (mPD)

	2
	2.5

	5
	2.7

	10
	2.9

	20
	3.1

	50
	3.3

	100
	3.4

	200
	3.6


Table 8
Extreme Sea Levels at Chi Ma Wan (1963-1997)

	Return Periods (years)
	Sea Level (mPD)

	2
	2.8

	5
	3.0

	10
	3.1

	20
	3.2

	50
	3.4

	100
	3.5

	200
	3.7


Table 9
Extreme Sea Levels at Lok On Pai (1981-1999)

	Return Periods (years)
	Sea Level (mPD)

	2
	2.8

	5
	2.9

	10
	3.1

	20
	3.2

	50
	3.3

	100
	3.4

	200
	3.5


Table 10
Observed Minimum Sea Levels

	Location
	Period of Data
	Minimum Sea Levels (mPD)

	Chi Ma Wan
	1961-1997
	-0.31

	Ko Lau Wan
	1974-1995
	-0.28

	Lok On Pai
	1981-1999
	-0.43

	Quarry Bay
	1986-1999
	-0.28

	Tai O
	1985-1997
	-0.67

	Tai Po Kau
	1970-1999
	-0.41

	Tsim Bei Tsui
	1974-1999
	-0.36

	Waglan Island
	1976-1999
	-0.32


Table 11
Probable Minimum Sea Levels at Quarry Bay/North Point


(1954-1999)

	Return Period (years)
	Sea Level (mPD)

	2
	-0.15

	5
	-0.20

	10
	-0.25

	20
	-0.30

	50
	-0.40

	100
	-0.45

	200
	-0.50


Table 12
Mean Hourly Wind Speeds (m/s) – Kai Tak Airport Southeast Station


(1968-1997)

	Return Period (Years)
	N
	NE
	E
	SE
	S
	SW
	W
	NW

	5
	15 
	16 
	20 
	18 
	16 
	17 
	16 
	14 

	10
	17 
	18 
	23 
	22 
	18 
	20 
	18 
	15 

	20
	19 
	20 
	27 
	25 
	21 
	23 
	20 
	17 

	50
	22 
	22 
	31 
	28 
	24 
	27 
	23 
	19 

	100
	24 
	24 
	34 
	31 
	26 
	30 
	26 
	21 

	200
	26 
	26 
	37 
	34 
	29 
	33 
	28 
	22 


Table 13
Mean Hourly Wind Speeds (m/s) – Cheung Chau Station (1970-1991)

	Return Period (Years)
	N
	NE
	E
	SE
	S
	SW
	W
	NW

	5
	17 
	19 
	24 
	25 
	21 
	19 
	17 
	17 

	10
	19 
	22 
	28 
	30 
	27 
	23 
	21 
	20 

	20
	21 
	25 
	31 
	36 
	32 
	28 
	25 
	23 

	50
	23 
	29 
	37 
	43 
	41 
	35 
	30 
	27 

	100
	25 
	32 
	41 
	48 
	46 
	40 
	34 
	30 

	200
	27 
	36 
	45 
	52 
	51 
	45 
	39 
	34 


Table 14
Mean Hourly Wind Speeds (m/s) – Waglan Island Station (1975-1999)

	Return Period (Years)
	N
	NE
	E
	SE
	S
	SW
	W
	NW

	5
	23 
	25 
	27 
	25 
	23 
	22 
	18 
	14 

	10
	27 
	29 
	31 
	30 
	28 
	27 
	22 
	17 

	20
	31 
	33 
	35 
	37 
	33 
	32 
	25 
	19 

	50
	37 
	40 
	42 
	45 
	41 
	40 
	29 
	23 

	100
	42 
	44 
	45 
	50 
	45 
	45 
	33 
	25 

	200
	46 
	48 
	49 
	55 
	50 
	49 
	37 
	27 


Table 15
Mean Wind Speeds East Direction (m/s) – Kai Tak Southeast Station


(1968 - 1997)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	20 
	20 
	19 
	19 
	18 
	15 

	10
	23 
	23 
	22 
	22 
	20 
	17 

	20
	27 
	26 
	25 
	25 
	23 
	18 

	50
	31 
	30 
	29 
	28 
	36 
	21 

	100
	34 
	33 
	32 
	31 
	29 
	22 

	200
	37 
	36 
	35 
	34 
	31 
	24 


Table 16
Mean Wind Speeds Southeast Direction (m/s) – Kai Tak Southeast


Station (1968 - 1997)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	18 
	17 
	15 
	13 
	11 
	9 

	10
	22 
	19 
	17 
	16 
	13 
	10 

	20
	25 
	22 
	19 
	18 
	14 
	11 

	50
	28 
	26 
	22 
	20 
	16 
	13 

	100
	31 
	28 
	24 
	22 
	18 
	14 

	200
	34 
	31 
	26 
	24 
	19 
	15 


Table 17
Mean Wind Speeds West Direction (m/s) – Kai Tak Southeast Station


(1968 - 1997)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	16 
	14 
	14 
	13 
	11 
	9 

	10
	18 
	16 
	16 
	15 
	13 
	11 

	20
	20 
	18 
	18 
	17 
	15 
	12 

	50
	23 
	21 
	20 
	19 
	17 
	14 

	100
	26 
	23 
	23 
	21 
	19 
	16 

	200
	28 
	25 
	25 
	23 
	20 
	17 


Table 18
Mean Wind Speeds North Direction (m/s) – Cheung Chau Station


(1970 - 1991)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	17 
	17 
	17 
	15 
	15 
	14 

	10
	19 
	19 
	19 
	17 
	16 
	15 

	20
	21 
	21 
	21 
	18 
	17 
	17 

	50
	23 
	23 
	23 
	19 
	19 
	19 

	100
	25 
	25 
	25 
	21 
	20 
	20 

	200
	27 
	27 
	27 
	22 
	21 
	21 


Table 19
Mean Wind Speeds Northeast Direction (m/s) – Cheung Chau Station


(1970 - 1991)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	19 
	18 
	16 
	16 
	12 
	9 

	10
	22 
	21 
	19 
	19 
	15 
	11 

	20
	25 
	25 
	22 
	22 
	18 
	13 

	50
	29 
	29 
	26 
	25 
	21 
	16 

	100
	32 
	32 
	29 
	28 
	24 
	19 

	200
	36 
	37 
	32 
	31 
	26 
	21 


Table 20
Mean Wind Speeds East Direction (m/s) – Cheung Chau Station


(1970 - 1991)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	24 
	22 
	21 
	20 
	19 
	17 

	10
	28 
	25 
	24 
	24 
	22 
	19 

	20
	31 
	28 
	27 
	27 
	25 
	22 

	50
	37 
	32 
	31 
	31 
	28 
	25 

	100
	41 
	35 
	35 
	34 
	31 
	28 

	200
	45 
	39 
	39 
	38 
	33 
	31 


Table 21
Mean Wind Speeds Southeast Direction (m/s) – Cheung Chau Station


(1970 - 1991)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	25 
	23 
	18 
	17 
	15 
	12 

	10
	30 
	28 
	20 
	20 
	18 
	14 

	20
	36 
	33 
	23 
	22 
	20 
	16 

	50
	43 
	42 
	26 
	26 
	23 
	18 

	100
	48 
	46 
	29 
	28 
	25 
	20 

	200
	52 
	51 
	32 
	31 
	27 
	22 


Table 22
Mean Wind Speeds South Direction (m/s) – Cheung Chau Station


(1970 - 1991)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	21 
	20 
	18 
	17 
	14 
	9 

	10
	27 
	26 
	22 
	21 
	19 
	11 

	20
	32 
	31 
	27 
	26 
	23 
	13 

	50
	41 
	40 
	34 
	32 
	29 
	17 

	100
	46 
	45 
	39 
	37 
	34 
	19 

	200
	51 
	50 
	44 
	42 
	39 
	21 


Table 23
Mean Wind Speeds Southwest Direction (m/s) – Cheung Chau Station


(1970 - 1991)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	19 
	15 
	14 
	12 
	11 
	9 

	10
	23 
	19 
	18 
	15 
	14 
	10 

	20
	28 
	23 
	21 
	18 
	16 
	11 

	50
	35 
	28 
	25 
	22 
	19 
	13 

	100
	40 
	32 
	29 
	25 
	22 
	14 

	200
	45 
	36 
	32 
	28 
	24 
	16 


Table 24
Mean Wind Speeds North Direction (m/s) - Waglan Island Station


(1975 - 1999)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	23 
	21 
	20 
	20 
	19 
	17 

	10
	27 
	24 
	23 
	22 
	21 
	19 

	20
	31 
	27 
	26 
	24 
	23 
	21 

	50
	37 
	31 
	29 
	27 
	25 
	23 

	100
	42 
	35 
	32 
	30 
	27 
	25 

	200
	46 
	38 
	34 
	32 
	29 
	26 


Table 25
Mean Wind Speeds Northeast Direction (m/s) - Waglan Island Station


(1975 - 1999)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	25 
	23 
	22 
	21 
	19 
	17 

	10
	29 
	26 
	25 
	23 
	22 
	21 

	20
	33 
	29 
	28 
	26 
	25 
	24 

	50
	40 
	34 
	32 
	30 
	29 
	28 

	100
	44 
	38 
	35 
	33 
	32 
	32 

	200
	48 
	42 
	39 
	36 
	36 
	35 


Table 26
Mean Wind Speeds East Direction (m/s) - Waglan Island Station


(1975 - 1999)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	27 
	26 
	26 
	25 
	21 
	20 

	10
	31 
	30 
	29 
	29 
	24 
	22 

	20
	35 
	34 
	33 
	32 
	26 
	24 

	50
	42 
	41 
	39 
	38 
	29 
	27 

	100
	45 
	44 
	43 
	42 
	31 
	29 

	200
	49 
	48 
	47 
	46 
	33 
	31 


Table 27
Mean Wind Speeds Southeast Direction (m/s) - Waglan Island Station


(1975 - 1999)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	25 
	23 
	22 
	20 
	18 
	12 

	10
	30 
	29 
	27 
	24 
	22 
	15 

	20
	37 
	35 
	32 
	28 
	25 
	18 

	50
	45 
	43 
	40 
	34 
	31 
	21 

	100
	50 
	48 
	45 
	40 
	35 
	24 

	200
	55 
	53 
	49 
	44 
	40 
	27 


Table 28
Mean Wind Speeds South Direction (m/s) - Waglan Island Station


(1975 - 1999)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	23 
	21 
	18 
	17 
	14 
	11 

	10
	28 
	26 
	22 
	20 
	18 
	13 

	20
	33 
	31 
	25 
	24 
	21 
	16 

	50
	41 
	37 
	30 
	29 
	26 
	19 

	100
	45 
	43 
	35 
	33 
	29 
	21 

	200
	50 
	47 
	39 
	37 
	32 
	23 


Table 29
Mean Wind Speeds Southwest Direction (m/s) - Waglan Island Station


(1975 - 1999)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	22 
	19 
	18 
	17 
	15 
	11 

	10
	27 
	23 
	22 
	20 
	18 
	13 

	20
	32 
	26 
	25 
	23 
	21 
	14 

	50
	40 
	31 
	30 
	27 
	25 
	17 

	100
	45 
	35 
	33 
	30 
	27 
	18 

	200
	49 
	40 
	37 
	33 
	30 
	20 


Table 30
Mean Wind Speeds West Direction (m/s) - Waglan Island Station


(1975 - 1999)

	Return Period (Years)
	Duration (hr)

	
	1
	2
	3
	4
	6
	10

	5
	18 
	17 
	13 
	12 
	11 
	10 

	10
	22 
	20 
	15 
	14 
	13 
	11 

	20
	25 
	22 
	16 
	16 
	14 
	13 

	50
	29 
	26 
	19 
	18 
	17 
	15 

	100
	33 
	29 
	20 
	19 
	18 
	16 

	200
	37 
	32 
	21 
	21 
	19 
	18 


Table 31
Relationship of Higher Wave Heights with Significant Wave Height
	Higher Wave Heights in a Rayleigh Distribution
	Relationship with H1/3

	Hmax (Most probable largest wave height)
	
[image: image1.wmf]0
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ln
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	H1/100 (Average of the highest 1 percent of all waves)
	1.67 H1/3

	H1/20 (Average of the highest 5 percent of all waves)
	1.40 H1/3

	H1/10 (Average of the highest 10 percent of all waves)
	1.27 H1/3

	Notes :
1.
The wave periods of these higher wave heights can be taken as equal to the significant wave period.



2.
N0 is the number of waves during a peak of storm events.


Table 32
Wave Measurement at Kau Yi Chau Station (1994-2000)

	Year
	Percentage of Time in Service
	Calm Period

(Hm0<0.3m)
	Average

Hm0
(m)
	Average

Peak Period

Tp (s)
	Maximum

Hm0 (m) [Tp (s)]
	Maximum Recorded Wave Height Hmax (m)

	1994
	78%
	63%
	0.31
	6.7
	1.46 [9.1]
	2.45

	1995
	87%
	77%
	0.26
	6.5
	1.51 [11.6]
	2.68

	1996
	60%
	75%
	0.27
	6.3
	1.57 [11.6]
	2.38

	1997
	95%
	79%
	0.26
	6.7
	1.61 [11.6]
	2.68

	1998
	97%
	81%
	0.24
	6.4
	1.40 [9.1]
	2.92

	1999
	92%
	75%
	0.25
	6.2
	2.36 [9.9]
	3.75

	2000
	76%
	71%
	0.28
	6.3
	1.70 [9.1]
	2.33

	Note
1.
The percentage of time in service refers to the time at which the recorder is operational.


2.
For the maximum Hm0, the corresponding peak period Tp is shown in brackets.


Table 33
Wave Measurement at West Lamma Channel Station (1994-2000)

	Year
	Percentage of Time in Service
	Calm Period

(Hm0<0.3m)
	Average

Hm0
(m)
	Average

Peak Period

Tp (s)
	Maximum

Hm0 (m) [Tp (s)]
	Maximum Recorded Wave Height Hmax (m)

	1994
	84%
	55%
	0.33
	7.5
	1.68 [9.1]
	2.42

	1995
	53%
	47%
	0.36
	7.3
	1.45 [3.9]
	2.47

	1996
	41%
	56%
	0.32
	7.1
	1.71 [11.6]
	2.83

	1997
	70%
	60%
	0.28
	6.7
	2.52 [5.8]
	3.99

	1998
	34%
	51%
	0.32
	8.0
	1.08 [12.8]
	1.93

	1999
	51%
	50%
	0.33
	7.3
	3.28 [9.9]
	4.68

	2000
	72%
	38%
	0.38
	6.5
	1.95 [9.9]
	3.01

	Note
1.
The percentage of time in service refers to the time at which the recorder is operational.


2.
For the maximum Hm0, the corresponding peak period Tp is shown in brackets.


Table 34
Offshore Wave Data from Storm Hindcasting

	Return Period
	Significant Wave Height (m)

	
	Location

(114°9’E, 21°47’N)
	Location

(114°40’E, 21°55’N)

	2
	5.2
	5.2

	5
	7.3
	7.6

	10
	8.7
	9.2

	20
	10.0
	10.7

	50
	11.7
	12.7

	100
	13.0
	14.2

	200
	14.3
	15.6

	Note 
1.
The wave period may be estimated from the following formula :




2πH1/3/(gT1/32) = 0.03 to 0.06.



The critical period needs to be tested in design.


2.
The offshore locations are shown in Figure 8.


Table 35
Effect of Waves on Harbour Activities

	Wave Region in Figure 9
	Wave Effects on Harbour Activities

	Region 1
	No severe wave impacts on harbour activities, ship navigation conditions and cargo handling occur under normal weather conditions.  Wave field variation from daytime to night is not significant.  The average measured significant wave height in this region is less than 0.3 m.



	Region 2
	Wave conditions affect harbour activities of small sized passenger vessels and cargo boats.  Navigation is acceptable.  Waves become considerably strong during peak navigation hours.  Degree of ship movement is still in acceptable range.  The average measured significant wave height in this region is between 0.3 m to 0.4 m.



	Region 3
	The average measured significant wave height in this region is between 0.4 m and 0.5 m.  Degree of ship movement, however, is sometimes unacceptable during the period of intensive harbour navigation.  In such period, harbour activities of small to middle sized vessels are affected, and vessel berthing and cargo handling may become difficult.



	Region 4
	The wave region is limited to the area which receives direct incident waves.  Sea state is very rough and navigation of small to middle sized vessels in this area becomes difficult.  Wave climate in the area is considerably improved at night when most navigation activities come to a halt.  The average measured significant wave height in this region is greater than 0.5 m.




Table 36
Basic Characteristics of Vessels - Local Craft Register (January 2000)

	
	No. of Vessels Licensed
	
	
	Approximate Dimensions (m)
	
	
	
	
	
	

	Type/ Category of Vessel

	Mech.

	Non- 
Mech.
	Total

	Length O.A.

	Beam

	Depth

	Draft
(m)
	Displacement
(t)
	Carrying
Capacity

	Service
Speed
(m/s)

	1.
Motor Launches & Ferry Vessels


	801
	-
	801
	10.5 - 62.0
	2.6 - 19.1
	1.0 - 4.0
	0.5 - 3.0
	15 - 3000
	7 - 1400 pass.
	3 - 17

	2.
Class I
Passenger Sampans


	120
	55
	175
	3.7 - 7.9
	2.1 – 4.8
	0.7 - 1.0
	0.3 - 0.7
	4 - 25
	1 - 5 pass.
	-

	3.
Class II
Wooden, Steel Cargo / Work Barges


	396
	1040
	1436
	6.1 – 96.2
	2.8 - 29.8
	2.0 - 4.0
	1.0 - 3.0
	25 - 3200
	25 - 2200 t
	2 - 4

	4.
Class III
Stationary Craft


	-
	248
	248
	3.0 – 176.5
	1.4 - 21.0
	1.0 - 4.0
	0.7 - 3.0
	13 - 6200
	-
	-

	5.
Class IV
Fishing, Misc. Craft


	3667
	983
	4650
	2.4 – 49.9
	1.0 – 26.7
	0.7 - 4.0
	0.3 - 3.0
	20 - 3200
	15 - 2200 t
	2 - 5

	6.
Class V
Trading Vessels


	58
	-
	58
	7.7 - 36.1
	3.3 - 8.5
	1.0 - 3.0
	0.7 - 2.5
	20 - 40
	5 - 6 t
	5 - 7

	7.
Class VI
Fishing Vessels


	2667
	1
	2668
	7.3 - 39.3
	2.9 - 19.3
	1.0 - 2.0
	0.7 - 1.5
	16 - 350
	-
	3 - 15

	8.
Class VII
Floating Dock / Workshops


	-
	8
	8
	23.2 - 270.0
	8.5 - 57.5
	2.0 - 3.0
	1.0 - 2.5
	150 - 58000
	-
	-

	9.
Class VIII
Float Restaurant


	-
	3
	3
	52.5 - 76.2
	15.1 - 22.3
	-
	-
	-
	-
	-

	10.
Various Classes Pleasure Vessels


	5171
	-
	5171
	2.1 – 64.6
	1.1 - 11.3
	0.3 - 5.0
	0.2 - 4.5
	0.5 - 800
	1 - 200 pass.
	2 - 30

	11.
HK Registered – Passenger Ferries 


	76
	-
	76
	16.0 – 200.0
	4.9 - 44.0
	2.0 – 13.0
	1.0 - 4.0
	50 – 1300
	10 - 1400 pass.
	3 – 25

	12.
HK Registered – Container Ships


	31
	-
	31
	177 - 264
	27.6 - 40.0
	14.7 – 21.3
	8.0 – 14.0
	18000 – 72000
	-
	8 - 13

	


Total
	12987
	2338
	15325
	
	
	
	
	
	
	


Mech. = Mechanical
Non-Mech. = Non-mechanical
Pass.
= Passenger

Table 37
Basic Characteristics of Vessels (August 2000)

	Type & Name of Vessels


	Length Overall
(1)
	Beam
(2)


	Depth

(3)
	Draft
(4)
	Displacement
(5)
	Wind Presentment Area

(6)


	Service Speed

	Name of Fleet



	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	Fully Loaded
	Light
	Fully Loaded
	Light
	Broadside
	Frontal
	
	

	
	(m)
	(m)
	(m)
	(m)
	(m)
	(t)
	(t)
	(sq. m)
	(sq. m)
	(m/s)
	

	
	
	
	
	
	
	
	
	
	
	
	

	Celestial Star

Meridian Star

Solar Star


Northern Star

Night Star

Shining Star

Day Star

Twinkling Star

Morning Star

Silver Star

	36.3
	8.6
	2.6
	2.4
	2.1
	302.6
	246.8
	212.0
	54.0
	5.7
	The Star Ferry Fleet

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Pacific Princess 
	44.5
	7.9
	3.8
	2.1
	1.9
	277.6
	243.3
	234.6
	59.1
	6.2
	

	
	
	
	
	
	
	
	
	
	
	
	

	Golden Star

World Star
	46.0
	9.3
	3.6
	2.1
	1.7
	426.1
	317.0
	301.5
	62.3
	6.0
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	High Speed Catamaran 

Universal MK1 – MK4
	40.0
	10.1
	14.0
	1.6
	1.3
	140.0
	108.0
	-
	-
	16.5
	Shun Tak TurboJet Fleet

	
	
	
	
	
	
	
	
	
	
	
	


The notes are shown at the end of this table.

Table 37
Basic Characteristics of Vessels (August 2000)
(Continued)

	Type & Name of Vessels


	Length Overall
(1)
	Beam
(2)


	Depth

(3)
	Draft
(4)
	Displacement
(5)
	Wind Presentment Area

(6)


	Service Speed

	Name of Fleet



	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	Fully Loaded
	Light
	Fully Loaded
	Light
	Broadside
	Frontal
	
	

	
	(m)
	(m)
	(m)
	(m)
	(m)
	(t)
	(t)
	(sq. m)
	(sq. m)
	(m/s)
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Waterjet Catamaran
	
	
	
	
	
	
	
	
	
	
	Discovery Bay Ferry Fleet

	
	
	
	
	
	
	
	
	
	
	
	

	(Discovery Bay 1 – 3)
	42.0
	11.5
	3.8
	1.3
	-
	168.0
	-
	-
	-
	16.5
	

	
	
	
	
	
	
	
	
	
	
	
	

	(Discovery Bay 5 – 8)
	43.0
	11.5
	3.8
	1.3
	-
	168.0
	-
	-
	-
	17.0
	

	
	
	
	
	
	
	
	
	
	
	
	

	(DB Support)
	26.2
	8.0
	3.2
	1.2
	-
	132.0
	-
	-
	-
	13.0
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Waterjet Monohull

(Discovery Bay 12, 15, 

16, 19 – 22)
	35.5
	7.7
	2.9
	1.2
	-
	93.0
	-
	-
	-
	12.5
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	GRP Launch

(Discovery Bay 23, 25 & 26)
	19.7
	5.4
	3.0
	1.7
	-
	43.0
	-
	-
	-
	9.5
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	HM218 Hovercraft

(RTS 201 – 203)
	18.3
	6.1
	2.1
	1.1
	-
	28.4
	-
	-
	-
	14.0
	

	
	
	
	
	
	
	
	
	
	
	
	


The notes are shown at the end of this table.

Table 37
Basic Characteristics of Vessels (August 2000)
(Continued)

	Type & Name of Vessels


	Length Overall
(1)
	Beam
(2)


	Depth

(3)
	Draft
(4)
	Displacement
(5)
	Wind Presentment Area

(6)


	Service Speed

	Name of Fleet



	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	Fully Loaded
	Light
	Fully Loaded
	Light
	Broadside
	Frontal
	
	

	
	(m)
	(m)
	(m)
	(m)
	(m)
	(t)
	(t)
	(sq. m)
	(sq. m)
	(m/s)
	

	
	
	
	
	
	
	
	
	
	
	
	

	Single End Triple Deck

	59.4 -65.0
	10.5 -11.6
	3.6 –4.3
	2.3 -3.0
	-
	936.6
	780.6
	530.1
	122.8
	6.7 –8.2
	First Ferry Fleet

	Single End Double Deck


	44.2
	8.2
	3.4
	2.4
	-
	289.9
	227.9
	268.2
	52.8
	5.1 –6.1
	

	Propeller Catamaran


	25.0 – 28.0
	8.7 -8.9
	2.6 –2.8
	1.8
	1.6
	81.6 -81.8
	70.4
	139.0
	50.5
	11.8
	

	
Waterjet Catamaran


	40.0
	10.1
	4.0
	1.7
	1.3
	136.0
	104.0
	214.5
	97.0
	17.0
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Passenger Ship

Star Pisces
	176.0
	29.0
	-
	6.5
	6.3
	19184.0
	16500.0
	4840.0
	895.0
	20.0
	Star Cruise Fleet

	
	
	
	
	
	
	
	
	
	
	
	

	Notes:

1. Length overall is the extreme length of the vessel measured from the foremost point of the stem to the aftermost part of the stem.

2. Beam is the maximum breadth of the vessel.

3. Depth is the vertical distance from the vessel’s base line or keel to the top of the deck, measured at mid-length of the vessel.

4. Fully loaded and light drafts are the mean depths of the vessel below the waterline measured vertically to the vessel’s base line or keel under full load condition and unloaded condition respectively.

5. Fully loaded displacement is the maximum displacement of the vessel measured in tonnage when floating at its greatest allowable draft.  Light displacement is the minimum displacement of the vessel.

6. Broadside and frontal wind presentment areas are respectively the maximum longitudinal and transverse cross-sectional areas of the vessel above waterline including hull and superstructures, which are wind resisting.




Table 38
Geology of Offshore Sediments in Hong Kong

	Formation
	Material Type
	Environment of Deposition
	Age

	Hang Hau
Formation
	Mainly very soft to soft, olive-grey clayey silts with fine sand lenses and shells.  Grey muddy sands and 

sandy muds
	Shallow marine
Littoral
Estuarine
	Holocene

	Waglan

Formation
	Firm, grey, shelly, clayey silt.  Interbedded shelly sand and clayey silt
	Shallow marine

Littoral
	Late Pleistocene

	Sham Wat
Formation
	Soft to firm grey, silty clays with light yellow mottles and thin sand bands
	Fluctuating open marine and brackish water conditions
	Late Pleistocene

	Chek Lap Kok
Formation
	Diverse lithology.  Comprising firm to stiff silts and clays, and dense, poorly-sorted sands and gravels
	Fluvial channel

Alluvial plain

Estuarine
	Middle to Late Pleistocene


Table 39
Engineering Properties of Hong Kong Marine Mud

(K.S. Ho & Y.C. Chan, 1994)

	Soil Properties
	Range of Values

	Organic matter (%)
	2.6 - 4.1

	Sulphur content (%)
	0.2 - 2.0

	Salt content in pore water (%)
	1.0 - 3.5

	Liquid limit (%)
	20 - 100

	Plasticity index (%)
	10 - 60

	Ratio of undrained shear strength to maximum past pressure
	0.22 - 0.39

	Compression index
	0.4 - 1.0

	Coefficient of consolidation (m2/year)
	0.3 - 3.5

	Sensitivity
	4 - 12

	Permeability (m/s)
	10-10 - 10-8

	Moisture content (%)
	Variable, up to 100


Table 40
Typical Soil Tests
	Tests
	Soil Tested
	Information Revealed

	Field tests :
	
	

	Vane shear test
	· Silty/clayey deposit
	· Undrained shear strength

	Static cone penetration test
	· Silty/clayey deposit

· Sandy deposit

· Highly or completely decomposed bedrock, residual soil

· Generally not suitable for gravel and stiff clays
	· Soil profile

· Interpretation of soil type from cone resistance and friction with reasonable accuracy

· Strength indication

· Interpolation of information between boreholes

	Standard penetration test
	· Sandy deposit

· Highly or completely decomposed bedrock, residual soil
	· Soil type and profile

· Strength indication

	Laboratory tests :
	
	

	Unconsolidated undrained triaxial compression test
	· Silty/clayey deposit
	· Undrained shear strength

	Consolidated drained/undrained triaxial compression tests
	· Silty/clayey deposit

· Sandy deposit

· Highly or completely decomposed bedrock, residual soil
	· Effective shear strength parameters

	Direct shear test
	· Cohesive and cohesiveless soils
	· Shear strength parameters

	One-dimensional consolidation test (Oedometer test)
	· Silty/clayey deposit
	· Coefficient of consolidation

· Coefficient of volume compressibility

· Coefficient of secondary compression

· Preconsolidation pressure

	Isotropic compression test
	· Soil of sedimentary origin containing laminations of sand and silt

· Highly or completely decomposed bedrock, residual soil
	· Coefficient of consolidation

· Coefficient of volume compressibility

· Preconsolidation pressure

	Heavy metal, organic and biological tests
	· Soils down to the base of the layer to be dredged
	· Sediment classification according to WBTC 3/2000

· Depth of contamination

	Note :
1.
The coefficient of horizontal consolidation of silty/clayey deposit may also be determined from the Rowe Cell Consolidation Test.  Reference on the test can be made to : (a) Head (1985) – Manual of Soil Laboratory Testing Volume 3 : Effective Stress Tests, pp 1129-1225; and (b) GEO (1996) – Conventional and CRS Rowe Cell Consolidation Test on Some Hong Kong Clays, GEO Report No. 55.


2.
WBTC 3/2000 – Works Bureau Technical Circular 3/2000 : Management of Dredged/Excavated Sediment.
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