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WAVEWATCHIII Multi-Grid setup at INCOIS
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»Spatial resolution
1 deg Southern Hemisphere grid
0.5 deg Indian Ocean grid
0.25 deg North Indian Ocean grid
0.04 deg Coastal grid

» Spectral resolution
29 frequencies and 36 directions

120E

»Kurian et al., [2009] has reported a special case of coastal flooding durirtg
pre-monsoon (April-May) season by the long period (~15 s) swell waves on the
southwest coast of India ,named as Kallakkadal (Sea Thief).
Kallan-Thief; Kadal-Sea (local language of Kerala,India -Malayalam)

»Kallakkadal is a flash flooding event without any precursors or any kind of
local wind activity to give advance warning to the coastal population.
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tp : Kanyakumari(8.10,77.30) (Time in IST)
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Swell Surge Warning/Alert:4-5 May,2024

INCOIS issued Swell surge Warning/Alerts to coastal states of Indian on 04 & 05 May 2024.
Swell surges were experienced few low lying areas along the south west coast of India.
It is success story of INCOIS which provided forecast of Swell surges two days in advance. Wave rider buoys (coastal),

Moored buoys (deep ocean), and wave drifters (deep ocean) recorded swell periods 20-25 sec and swell height 1.2 - 2.8
m and the forecast was in good agreement with observations.
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Causative mechanism of Coastal Flooding
» A combination of WAVEWATCHIII and XBeach to study the coastal inundation during high waves.

»The bathymetry data is a blend of in-situ data (hydrographic charts, surveyed data from ships) for
coastal regions and the General Bathymetric Chart of Ocean (GEBCQO) data of 30 m spatial resolution
towards the offshore.

WAVEWATCHIII Model Domain

»Case 1-April 21-24 ,2018

Xbeach Model I
» Case 2-March 30-April 2,2024

8.4840

»Case 3- May 3-May 7, 2024
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Observed short waves

Colachel Station
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Observed short waves

. . Wave Setup 2024 event1
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Observed short waves

Vizhinjam Station
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Conclusions

»The COLs are quasi-stationary in nature, providing strong (~25 m/s) and
long duration (~3 days) winds and a large fetch; essential conditions for
the generation of swells.

»The intense winds associated with COLs in the Southern Ocean trigger
the generation of waves, and they travel to NIO as swells

»The effect of low-frequency (IG) waves and rise in the coastal water

level due to wave setup plays major roles in the inundation during
Kallakadal events.
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