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1. INTRODUCTION

Shallow water waves were measured off Karwar, west
coast of 1India for four consecutive year by wusing a
directional buoy "WAVEC" at a location with water depth of
abdut 16m. The data analysis would lead to better assessment
of the wave climate and evaluation of realistic design and
operation parameters for the proposed Naval Base, "SEABIRD"

at Karwar.

It would be of value if deep water wave measurement
could also be carried out atleast for a shorter period
particularly during the rough monsoon season. Such
information would be highly beneficial for various offshore
exercises of the Navy and also for various R&D activities

like calibration of hind cast models etc.

During a combined cruise of RV Gaveshani it was decided
to measure deep water monsoon waves off Karwar pertaining to
peak monsoon period. An unidirectional waverider buoy was
installed at 75m water depth off Karwar (Figure 1) and waves
were measured using DIWAR placed on board RV Gaveshani
stationed in the vicinity of the buoy location. Wave data
were recorded from 25th June to 3rd July 719895 and were
analyzed for evaluating various statistical parameters as
discussed in this report. Spectral analysis shows that

measured deep water waves generally formed single-peaked



spectra conforming to the sea generated by local wind which

is predominant in the monsoon period.

2. METHOD OF STUDY

2.1. Wave characteristics

Waverider Buoy

Datawell waverider buoy consists of a spherical steel
shell of 90 cm in diameter, designed to float on the sea
surface (Fig. 2). Accelerometer housed inside th& buoy
measures the vertical acceleration of the buocy. The
electronics, housed inside the top half of the buoy
integrates the signals twice to obtain the amplitude and
telemeters the same to a shore based DIWAR
receiving/recording station, with the help of a 2 meter long

antenna mounted on top of the buoy.

DIWAR

DIWAR is an instrument which receives and demodulates
the FM signals from the waverider buoy and records the time
series on wave height on a Personal computer. This egquipment
works on AC and DC power and has an inbuilt capacity to

switch over from AC to DC at the time of power failure.



Mooring system

The buoy was moored at 75m water depth off Karwar as
shown in Fig. 2. The mooring system consisted of a rubber
cord of 15m long, a braided polypropylene rope of 150m long,
a set of viny float of 40 kg buoyancy and a dead weight

anchor of 1000 Kg.
Wave Analysis

The measured waves were recorded in Personal Computer
(PC) in the digital form for 20 minutes duration in every 3
hours. Digital data was analyzed using spectral method for
various statistical parameters, viz., significant wave
height (Hg), zero-crossing wave period (T,), wave period
corresponding to the maximum wave energy (Tp), maximum
spectral energy (Epax). spectral width parameter (€),
peakedness parameter (Qp) and wave steepness (s). The
above statistical paranmeters were evaluated using the

gspectral moments as follows.
Significant wave height Hg = 4 v/my (1)

2y

(3)




Wave steepness, S, based on significant wave height, Hg,
and wave length, L, is defined as
Hs
Wave steepness S = — (4)
L
For the calculation of wave length at 75m water depth,
the corresponding deep water wave length, L,, is calculated

from,

T, = 1.56 T, 2 (5)

Then for the required water depth, 4 (i.e. 75m), the
ratio d/L, is  computed. For this value of d/Lg,
corresponding value of d/T, is obtained from Fhe gravity
wave tables (Shore Protection Manual, Vol. ITI, U.S. Army
Corps of Engineers, 1984). Once the d/T, value is known, the

wave length and wave steepness corresponding to the depth, d

is caleculated.
2.2. Wind charactericstics:
The hourly variation of wind speed and direction were

neasured from ship's meteorolugical station on board RV

Gaveshani.



3. RESULTS
3.1. Wave characteristics

The variation of significant wave height (Hs), zero
crossing wave period (Tz), wave period corresponding to the
maximum wave energy (Tp), maximum spectral energy (Epax!)-
spectral width parameter (€), peakedness parameter (Qp) and
wave steepness (S) during June 1989 to July 1989 is

presented in Figures 3-9.

Variation of gsignificant wave height: Three hourly
variation of Hg is presented in Figure 3. The significant
wave height, (Hg) varied from 2.05m to 3.9m during the study

period.

Variation of =zerocrossing wave period: Three hourly
variation of zero crossing wave period is presented in
Figure 4. The zero-crossing period, (T,) varied between

5.07 - 7.68s during the study period.

Variation of wave period corresponding to maximum wave
energy: Three hourly variations of wave period corresponding
to maximum wave energy is presented in Figure 5. The wave
period corresponding to maximum wave energy (Tp) varied from

8s to 13.3s during the study period.




Variation of maximum spectral energy: Three hourly
variations of maximum spectral energy is presented in Figure
6. The maximum spectral anergy varied between 3.69 - 20.9

m2/H2 during the study period.

Variation of spectral width parameter €: Three 3 hourly
variations of spectral width parameter are presented in
Figure 7. Spectral width parameter (€} varied between 0.73

- 0.85.

Variation of peakedness parameter Q: Three 3 hourly
variations of peakedness parameter are presented in Figure

8. The peakeduess parameter varied between 1.4 to 3.

Variaktion of wave steepness S: Three 3 hourly variations
ol  steepness is presented in Figure 9. Wave steepness

varied from .02 to 0.07 during the stndy period.

Joint distribution of wave height and period: The joint

distributions of the significant wave height and the zero-

crossing wave period is shown in Figure 10.

Distribution of wave height and wave period: " The
percentage distribution and the cumulative distribution of
the significant wave height and zerocrossing wave period

during stndy period are shown in Figure 11.



The significant wave height predominantly persisted
between 2.5m and 3.5m during the study period with the

occurrence of 75%.

The zero-crossing wave period (T,) predominantly
persisted between 6s and 8s during the study period with

the occurrence 75%.

NDigtribution of spectral width parameter and wave steepness-
The percentage distribution and the cumulative distribution
of the spectral width parameter and the wave steepness are

shown in Figure 12,

Characteristics of wave speckra- The wave spectra derived
from the recorded time series are presented from Figs. 13 to
28. The spectral analysis shows that measured waves
generally form single peaked specthra. This indicates that

waves are generated from wind.

3.2. Wind characteristics- The honrly variation of wind
speed and direction are shown in Figures 29 and 30. The wind
speed varied from 7.21m/s to 13.9w/s during the period. The

wind direction varied from 2109 - 3150,



4. CONCIUSTON

Analysis of deep water waves measured off Karwar, west
coast of India during monsocon period (June-July 1987) show
that waves are in general seem tn be oriented towards coast.
Wave beights were relatively high during the study period.
Mostly single peaked wave spectra are observed. This
indicates that predominant waves are generated by wind
having one main wave train approaching towards coast. The
analysis of deep water waves will be useful for Naval Base

operation off Karwar.
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