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Fstimation of design wave

Offshore wave, equivalent wave and design wave at the location of the fish conler at

Kingstown were described hercinafter.

Characteristic of offshore wave

AL the Saint Vincent, waves have not been observed, AL time of the study of “Basic
design study on fishing eenter in Saint Vincent and the Grenadines, JICA, 19967,
offshore wave has studied. At this study, wave estimalion data are based on the
study since no hurricane has been attacked the Country since the previous study. In

this study, ordinary wave and hurricane wave have been estimated as follow.

Ordinary wave

A recurring wave height for ordinary wave was estimated as follows from the ship

observation data of offshore wave and wind. (Source: Kocks Consult Gmbli)

Recurring Period and height for ordinary wave (Ho m)

Recurring Wave direction

Period NE E SE S SW W NW N

1 year 3.8 4.1 2.8 1.6 0.8 0.7 1.0 24
10 years as| 52! 35| 28| 33| 18| 26| 38
20 years 5.2 5.5 3.8 3.2 3.8 2.2 3.1 4.2
50 years 5.6 6.0 4.0 3.8 4.5 2.5 3.7 4.8

Waves of S to SW is determined for the ordinary waves which affect directly the

Kingstown area.
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Hurricane wave

In the same study report, hurricane wave have been also estimated and showed the

wave height and Recurring period as follow.

Recurring Period (years) | Wave height (m)
20 6.561
30 6.96
40 7.28
50 7.50

In this table, as wave direction is nol clear, the estimation points and S to SW waves,
which attack the Kingstown area dircetly, have been reexamined based on the study
report. The estimation points of the report ave 5 points.  They are at southwest (St.
Vincent 1) and southeast (St. Vincent 2) offshore of Kingstown, the main Island of
the Country. Others are at the south of Bequia Istand, and west and southeast of
Canounan Island. As for hurricane, Allen {1988), Iris (1995) and Flora (1963) were
selected among hurricane, which passed near the Country and made damages dur-
ing 1955 to 1994. Beside the actual course of Flora, other two courses are considered
for the estimation of the waves. One is the course, which passes on the Saint Vincent
country. And other is the course, which is similar route as of Allen. Twe estimation
points, St. Vincent 1 and St. Vincent 2, were selected for the wave estimation points
for Kingstown. At these 2 points, maximum significant wave (height, period, and
direction) and, for the Kingstown, waves (height, period, and direction) from SW toS

direction were selected as follow.
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Maximum significant wave

iLheight, P:Pevied, D:Divection

Maximum Maxinwm from SW o S
Hurricene St. Vincent 1 St. Vincent 2 St. Vincent 1 St. Vincent 2
{ycar}

8 P n H P N H p D 1! P D

m Sec m s6C m S0C M sec
Allen
(1980) 169 103 | 455 104 Bl - — - =] - -—
Iris
{1995) 3.356 1.7 NW | 3.01 T WNW | — - — 29 7.51 WSW
Flora{1963) )
Caso 1 303| 93! Ese| 475 109| Ese| 25| 93| sw| 24| 79| swW
Case 2 7.31 ] 13.1 E] 9.10] 142 E] 50 10.2 8w
Case 3 3.417 00| NNw| 332] 106| ENE| — — - —= — -

Offshore wave

Maximum significant wave, which were estimated from hurricane, have the wave

direction of WNW to ESE. As these waves are not waves which atiack the arca of

Kingstown directly, it is not proper to adopt as the waves for the Kingstown. How-

ever, waves which comes from 8 to SW are generated as the progress of hurricane.

These S to SW waves will attack the Kingstwown area directly and have severe

effect for the area. The characterislics of the S to SW wave are wave height of 2.4 m

1o 5.0 m, wave period of about 10 second and wave dircction of SW to WSW as shown

in the above table. Among the waves in this table, wave height of 5.0 m height,

period of 10 second and direction of SW is determined as the design offshore wave.

Ordinary wave (50 years of recurring period) and hurricane wave are as shown in

the following table.
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Characteristic of offshore wave(Kingstown)

Wave Direclion SW SSW S SWk
Wave Heightl (m) 4.5 4.2 3.8 5.0 o
Wave Period (scc) 10.0 10,0 9.0 10.0

* shows hurricane wave

Equvalent wave

The estimation of the equivalent wave height from the offshore is computed by the

Conservation Equation of Energy Flux Method by Karlsson, considering the sea

contour condition oblained from the Chart. The result of distribution of the coeffi-

cient of the value of Kr x Kd at Kingstown site is shown in the Attachment -

The equivalent wave at each site is shown bellow.

Kingstown
Sea bottom slope 1:06
Design water level (DL, in) +0.64
Wave direclion SW SSW S SW*
Height of offshore wave (m) 4.2 4.2 3.8 5.0
Period of offshore wave (sec) 10.0 10.0 9.0 10.0
Length of offshore wave (m) 156.0 |  156.0 126.4 156.0
Kr*Kd 0.833 0.773 |  0567|  0.833
Equivalent wave height 3‘75 3.25 2.}-5 4‘17

Ho'=Ho*Kr*Kd (m)

*wave of hurricane
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The design waves for the structure was selected from these resulls as follows,

) . Kingstown
Wave Height (m) 1.17
Wave Period {sec) 10.0
Wave leagth (m) 156.0
Wave Sleepness 0.0267

Wave Characterislic at the struciure

At Kingstown, the waves at the location of different water are ealculated consider-

ing the water depth as follows.

Water depth (m) 8.0 6.0 4.6 4.0 3.0

Water level (m) 0.62 0.62 0.62 0.62 0.62
Design waler depth (m) 8.62 6.62 5.22 4.62 3.62
h/to 2.07 1.59 1.25 1.1l 0.87
11/He 1.05 1.20 1.37 1.30 1.10
Wave Height TT (m) 4.38 5.00 5.71 5.42 1.59
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