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Introduction

Tropicalcyclonesareoneof the mostdangerousaturaldisasterghataffectmanycountriesaroundglobe,
causetremendousloss of lives and property and severedisruption of socio-economicdevelopment.Indian
subcontinents worst affectedby tropical cyclonesin virtue of it's geographicapositioningin the centralpart of
the Indian Oceananda long coastlinespanningover 7500km. A goodknowledgeof the oceanresponseo storm
forcingsis oneof the key factorsin tropical cycloneprediction.Variousobservationahndnumericalstudieshave
shown that tropical cyclone producessignificant changesin the underlying oceanthermodynamicstructures
which alsoinvolves SST changesin the earlierstudiesthe surfacecirculationand mixed layer depthvariationin
responsdo moving cyclonesin the Indian Oceanhasbeenstudiedconsideringidealizedvortex and tracks by
using 1% layer reduced gravity ocean maddéf:°. In the present study the case of 1994 cyclone is considered.

Numerical experiments and discussion of results

Experiment 1: The 1% layer reducedgravity oceanmode?f usedfor this study, gives depth averaged
currents temperatureand mixed layer depth.The cyclone TC02B (26 April to 3 May) of 1994is chosenfor this
casestudy. The idealizedsymmetriccyclonic vortex of radius400 km and maximumwinds 20 m/sis allowedto
movealongthe actualpathof the cyclone(the trackis shownin figure). The modelis integratedfor 7 daysfrom
an initial state of rest. The variations in the mixed layer depth and temperature are studied.

The modeltemperatureshow cooling (warming)in the upwelling (downwelling) region. Figure 1(a, b)
showstemperaturechangeof mixed layer from the initial temperatureof 29°C and mixed layer depth

from the initial value of 50 m. The resultsindicatethat the maximumcooling of about4°C occurslittle

right of the track for day 5, which suggestghat the mixed layer on the right of the trackis cooledmore

than the left and thereis right biasin the temperaturdield. The isothermsexhibit an oscillation with
wavelengthof ~600km. The mixedlayerdepthfield alsohastheright bias,the maximumupwellingis on
theright of the stormtrack. Theinertial wavein the wake of the cyclonehasa wavelengthof about400

km. The surface circulation is also obtained which shows the divergence of the flow near the storm cent
Also, the maximummagnitudeof currentsis locatedright of the stormtrack (figure not shown). These
results are in agreement with the earlier stuérés.

The model simulatedtemperaturechangeis compared with the Ol SSTchangelt is found that the
model produced cooling or warming is slightly overestimated than the observed SST changeqfigurel

Experiment 2: In orderto improvethe results,anotherexperiments carriedout. In this experimenthe
modelresponsédor the actualcyclonicwind datais investigatedThe modelis run for 10 yearsto reachthe steady
stateusing daily climatology of SSM/I winds obtainedfor the 3 years1994to 1996. The daily SSM/I surface
winds datafor the year 1994 is validatedfor the cyclonic vortexin the period of cyclonic storm. The cyclonic
circulationis clearly visible of about400 km radiusfor all the cyclonecasesThe wind speedhowever s lessas
comparedto the real storms.In orderto give real cyclonewinds to the model asinput, the idealizedcyclonic
vortex (bogusvortex) is superimposean the real datd. The boguscyclonewinds areanalyticallygeneratedy
taking into accountthe real cyclone parametersuchas size and intensity. This is consideredas cyclonic wind
input. The modelis integratedbeyondsteadystateusinginter-annuaforcing for 1994.Usingtheinitial conditions
of 25 April the model is integrated further for 7 days with superimposed cyclonic vortex.

The figure 1 e andf showsthe model temperaturdield obtainedby taking the differencesof with &
without cyclonecase for 5" day andfor the experimentl discussedbove.Comparingthe modeltemperaturem
both the experiments,t is seenthat the magnitudesare reducedby about 1°C for the experiment2, when
comparedwith the experimentl. Therefore the modeltemperatureehangein the superimposeaaseis closeto
the observedemperaturehangeduring the passagef the cyclone.Otherfeaturessuchasright bias,lag between
maximum cooling and storm position etc., do not change significantly.
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Figl : Model mixed layer depth anomaly and temperature change compared with
observed SST change and temp. change in superimposed cyclone case.
Solid line indicates the storm track.
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