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Real time wave measurements and wave hindcasting in deep waters
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Deep water waves off Karwar (lat. 14°45.1'N, long. 73°34.8°E) at 75 m water depth pertaining to peak
monsoon period have been measured using a Datawell waverider buoy. Measured wave data show that the
significant wave height (Hs) predominantly persisted between 2.5 and 3.5 m and the zero-crossing wave
period between 6 and 8 sec during the study period. 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 (June, July). The results obtained from the wave hindcast model seem to show a good
agreement with those from the measured data with a correlation coefficient of 0.93 between computed and

measured Hs values.

Increasing marine and offshore activities in recent
years have created a need for more and improved
knowledge of the state of the sea at a given area. This
can be obtained by instrument based measurement
over a long-term or by forecasting the sea state. Such
information would be highly beneficial for various
offshore developmental activities, offshore exercises
of Navy and also for calibration of hindcast models.
Since long-term measurements in deep water are
more expensive and historic wind fields are available,
forecasting of sea state using numerial models is gain-
ing more and more importance. Appropriate valida-
tion of operational wave models is an on-going task
carried out at most national centres! ~*. The objective
of the present study is to conduct real time measure-
ments of deep water wave characteristics during mon-
soon at the study area and to validate the wave model®
“DOLPHIN?” (available at N1O, Goa).

During the 219th cruise of R V Gaveshani deep wa-
ter waves off Karwar (lat. 14°45.1'N, long. 73°34.8'E)
along central west coast of India, at 75 m water depth
pertaining to peak monsoon period were measured
using a Datawell waverider buoy. Wave data was re-
corded using DIWAR placed on board R V Gaveshani
stationed in the vicinity of the buoy location. Mea-
surements were carried out from 25 June to 3 July
1989 and the data were analyzed for evaluating vari-
ous statistical and spectral parameters. Hourly varia-
tions of wind speed and direction were also simulta-
neously measured from the ship’s meteorological sta-
tion during the above period. This information on
wind was used as input to the hindcast model
DOLPHIN. Measured waves were recorded in PCin
the digital form for 20 min duration at sampling rate

of 0.5 sec atevery 3 h interval. FFT spectral analysis’
of wave records was carried out considering 2048 data
points. Necessary corrections were made for energy
change due to tapering of raw spectral density. Digi-
tal data was analyzed using spectral method for vari-
ous statistical parameters, viz. significant wave he-
ight (H,), zero-crossing wave period (T), wave per-
iod corresponding to maximum wave energy (Tp),
maximum spectral energy (Eax). spectral width pa-
rameter (g), peakedness parameter (Q,) and wave ste-
epness (s).

Wave prediction method developed by Sverdrup
and Munk® is based on significant wave height appro-
ach. The widely accepted energy balance equation
first introduced by Hasselmann® and the theoretical
aspects of non-linear wave-wave interactions are in-
cluded in this model. Based on the JONSWAP experi-
ments Hasselmann et a/.'? have concluded about the
importance of the non-linear wave-wave interacti-
ons. The numerical wave prediction model DOLP-
HINis a deep water hybrid point model, a combina-
tion of the parametric wind-sea and spectrally trea-
ted swells®. It is directionally decoupled. The develo-
pment of this model is based on the study of direction-
ally decoupled energy distribution of wind generated
waves!!. Inputs to the model are wind field (speed and
direction at each grid point) and coastal boundary.
Model outputs are the significant wave height Hy, va-
riance density spectra and the directional spectra giv-
ing information on the two-dimersional distribution
of wave energy.

During the study period, significant wave height
varied from 2.1 to 3.9 m, zero-crossing period from 5
to 8 sec, wave period corresponding to maximum
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wave energy from 8 to 13 sec, maximum spectral
energy from 3.69 to 20.9 m2.sec, spectral width para-
meter from 0.73 t0 0.85, peakedness parameter from
1.4 to 3 and wave steepness from 0.02 to 0.07 (Fig. 1).
Wave heights were relatively high during the study
period. Joint distributions of Hyand T, are shown in
Fig. 2. H; predominantly persisted between 2.5 and
3.5 m during the study period with the occurrence of
75%, while T, predominantly persisted between 6
and 8 sec with the occurrence 75%. Spectral analysis
shows that measured deep water waves generally for-
med single-peaked spectra conforming to the sea ge-
nerated by local wind which is predominant in the
monsoon period (June and July). The wind speed
(Fig. 1) varied from 7.2 to 13.9 m.sec™! during the
period, while wind direction varied from 210°-315°.

Three hourly values of H, T;, Epax and T, compu-
ted by hindcast model and those based on measured
data are shown in Fig. 3. The agreement seems to be
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Fig. 1—Daily variation of wave and wind parameters
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quite good with a correlation coefficient 0f 0.93 bet-
ween computed and measured H; values.

Figure 4 shows comparison of measured spectra
and the computed spectra. The spectra predicted by
the model and the measured spectra seem to be rea-
sonably in good agreement.

The results obtained from the model DOLPHIN
seem to be encouraging in view of the good agreement
found in statistical parameters and the frequency
distribution of wave energy obtained from the measu-
red data and the model output. However more such
field measurements covering various geographical
conditions are essential for assessing the reliability of
the model and application of the same with good deg-
ree of confidence.
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Fig. 3—Comparison of measured and computed values of H,, T,,
Emlx and Tp
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Fig. 4—Comparison of measured spectra with computed spectra



