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The Transporters - Physics: Ocean, Atmosphere
NCESS To Study Kallakadal 
Events
T. N. Prakash , Sheela.L. Nair 
ESSO- National Centre for Earth Science Studies, 
Thiruvananthapuram, India

A comprehensive program to study the coastal flooding along the Kerala coast due to 
rise in sea level caused by the coincidence of high tide event and arrival of swell waves 
has been initiated by the Coastal Processes (CoP) Group of the National Centre for Earth 
Science Studies (NCESS), Thiruvananthapuram a research institute under the Ministry 
of Earth Science (MoES), Govt. of India. Even though this type of coastal flooding is 
common along the low lying sectors of the Kerala coast particularly during the post-
monsoon and pre-monsoon periods (i.e. from October – May) it has been observed 
that there has been a significant increase in the number of such events reported in a 
year.  The intensity or impact due to the occurrence of such an event (i.e. due to the 
arrival of long period waves from the Southern Indian Ocean with peak wave periods 
more than 15 s ) on a low lying  coastal area can be severe when it coincides with the 
spring tide (highest high tide) and the presence of coastal current moving towards 
south due to the influence of other factors like wind can make it even more worse. 

The term Kallakadal (arrival of sea like a thief without being noticed) borrowed 
from the parlance of fishermen 
and proposed by Dr. N. P. Kurian 
(former Director of NCESS) was 
accepted by UNESCO in 2012 for 
describing such freak events of 
coastal flooding.  This terminology 
has also been recognized by the 
World Meteorological Organization 
and the Intergovernmental 
Oceanographic Commission.

During 2015  the first Kallakadal 
event reported was during the last 
week of January and the last one during the 29 Aug. – 1 Sep. On both occasions the 
events coincided with the spring tide and further the data obtained from the offshore 
Wave Rider Buoy deployed by NCESS (in collaboration with INCOIS Hyderabad) in  22m 
water depth off the Kollam and Kozhikode coast  revealed the presence of long period 
waves of 18-20 s magnitude and significant wave heights of the range of 1.5-2 m.

For the September event the coastal wind data available at one location showed 
the influence of moderate winds of speed 5m/s blowing from WNW-NW direction. 
Apart from identifying the causative factors responsible for such freak events further 
it is important that a detailed investigation of the influence of such events on the 
nearshore hydrodynamics (wave climate andcirculation pattern) and its influence on 
the adjoining coast particularly beach morphodynamics needs to be conducted. 

A comprehensive study linking offshore, nearshore and beach processes is essential 
for adopting appropriate site specific measures for disaster mitigation and also 
for assessment of hazard vulnerability during such extreme events. In this context 
NCESS has embarked upon a pilot study for which the Thangassery-Kayamkulam 
stretch of the Kerala coast has been selected. This particular stretch of the coast has 
been considered as it is one of the areas that have been witnessing coastal flooding 
in recent years. The coastal morphology of the area is very complicated as it has the 
presence of a number of hard structures along the coast and also influenced by other 
anthropogenic activities like beach sand mining which significantly affects the beach 
morphology and shoreline orientation. The presence of Ashtamudi estuary (on the 
southern side of the study area) through which the Kallada river debouches into the 
Arabian Sea also has a prominent role in this study as it is observed that there has 
been a drastic reduction in the sediment supply from the river over the years and 
this in turn has adversely affected the beach morphology. There also have been some 
human interventions at the Ashtamudi inlet and there are some reports that this has 
eventually led to the partial flooding of the Munroethuruthu island which is located 
on the eastern side.  

The proposed programme involves field measurements and numerical modelling 
studies was formally initiated on 26th September 2015 with the team headed by  
Dr. T. N. Prakash, Group Head, Coastal Processes Group and senior colleague Dr.L.Sheela 
Nair deploying oceanographic instruments for hydrodynamic data collection at 
three coastal locations along the Thangasserry-Kayamkulam coastal stretch. Wave 
gauges and current meters were deployed in the nearshore region to the south of 
Kayamkulam fishing harbor at about 5m water depth, Asthamudi estuary (7 m depth) 
and further south between Thangasseriand Neendakara (5 m depth). This data will be 
supplemented by systematic beach measurements during the offshore hydrodynamic 
data collection.The deployment period was judiciously decided in such a way that it 
covers the Perigien Spring Tide event on 28th September 2015. It is expected that the 
collected hydrodynamic data would give valuable information on the influence of 
Perigien Spring Tide on the Kerala coast.
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Introduction
Tropical cyclone (TC) remains as one of the worst natural disasters 
throughout the globe. The Bay of Bengal (BOB) is one of the potential regions for the 
formation of TCs (Gray 1968). Hence it is very important to predict the TC intensity 
and landfall location to minimize the heavy loss.  Regional numerical models played 
an important role in the prediction of TCs over past few decades. Although from past 

30 years impressive strides are made in the quality of TC track 
predictions but there has been no perceptible improvement 
in the skill of tropical cyclone intensity prediction, further the 
interactions of the TC with the upper ocean are one of the crucial 
elements in the prediction of intensity of the TCs (Emmanuel, 
1986). Over the BoB many numerical experiments are conducted 
using Advanced Research version of the Weather Research and 
Forecasting (ARW) model (Osuri et al., 2013). It is to be noted that 
these studies used the 5 day averaged Reynolds SST available at a 

very course resolution of 10X10 grids (Chelton and Wentz 2005) obtained from a Global 
model. The role of high resolution realistic SST in improving the TC intensity prediction 
over the BoB are given by Mandal et al., 2007 and Bongirwar et al., 2011. SST derived 
from the high resolution Princeton ocean model coupled with the atmosphere model 






