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Impact of Cyclones 



× Out of 80 forming over the globe, five form over north Indian Ocean 

× Ratio of TCs between Bay of Bengal and Arabian Sea ï 4:1 

× Year  to year variation - Quite large. Minimum  No. of  cyclones in a year - One 

(1949),Maximum No.of  cyclones in a year ïTen (1893,1926,1930,1976) 

× Bay of Bengal is a vast warm pool adjoining the warm pool of the western 

North Pacific.   

× The ocean currents are quite complex. 

× The bathymetry of the coast is also very complex due to a number of rivers, 

deltaic regions and orography 



DEATHS IN TROPICAL CYCLONES  

YEAR         COUNTRIES DEATHS 

1970  Bangladesh  500 ,000  
1737  India   300 ,000  
1886  China   300 ,000  
1923  Japan   250 ,000  
1876  Bangladesh  200 ,000  
1897  Bangladesh  175 ,000  
1991  Bangladesh  140 ,000  
2008  Myanmar   138 ,000  
1833  India    50 ,000  
1864  India    50 ,000  
1822  Bangladesh   40 ,000  
1780  Antilles(West Indies) 22 ,000  
1965  Bangladesh   19 ,279  
1999  India    10 ,000  
1963  Bangladesh   11 ,520  
1961  Bangladesh   11 ,466  
1985  Bangladesh   11 ,069  
1971  India    10 ,000  
1977  India    10 ,000  
1966  Cuba     7,196  
1900  USA    6,000  
1960  Bangladesh    5,149  
1960  Japan     5,000  
1972  India     5,000  

NARGIS :  

An Example of recent 

devastating cyclone 



Å   

Å Established in 1973 

Å Members 

Bangladesh 

India   

(RSMC, New-Delhi) 

Maldives 

Myanmar 

Oman 

Pakistan 

Sri Lanka 

Thailand 

WMO/ESCAP Panel on Tropical Cyclones 



Functions of RSMC -  New Delhi 

Monitoring Cyclonic Disturbances over the North Indian Ocean (Bay of 
Bengal and Arabian Sea) 

 

Running Numerical Models for Cyclone Track prediction (QLM) and  
Storm Surge prediction models (IIT Delhi) 

 

Issue of Tropical weather outlook/ Cyclone Advisories to the Panel 
Countries 

 

Issue of Tropical Cyclone Advisories for Aviation as per the guidelines of 
ICAO 

Collection, Processing & archival of data pertaining to tropical cyclones 

over the NIO and their exchange with member countries of the Panel  

Implementation of Regional Cyclone Operation Plan of WMO/ESCAP 

Panel 

Preparation of Annual Review, RSMC reports and updating of Cyclone 

operational cyclone operational plan 

Research on Storm Surge, Track & Intensity Prediction Techniques 

 



Monitoring and Forecast Process of Tropical Cyclone 

 

 

Action  

Runs of different 
Models,  

Consecutive runs 
from the same 
model,  

Ensemble runs 
("choosing the 
best member")  

Numerical  
forecasts  

Model  
Decision  

maker  

Numerical  
forecasts  

End  
forecast  

Initial conditions 
(Observations)  

Forecaster  
Model  

Model runs  

Numerical  
forecasts  

Broad Classification of  

Observations

Surface

Upper Air

Space Based 

ÅPilot Balloon

ÅRSRW

ÅProfiler

ÅGround Based RADAR

ÅAircraft

ÅGeoststionarySatellites

ÅPolar Orbiting Satellites

ÅAWS

ÅARG

ÅSYNOP

ÅBUOYS

ÅAVIATION

ÅSHIPS

Monitoring and 

Forecast Process 



Evolution of  Cyclonic disturbances Over the Indian Seas 

Low pressure system Maximum sustained winds 

Low < 17 knots < 31 kmph 

Depression  17 ï 27 kts 31 ï 51 kmph 

Deep Depression 28 ï 33 kts 52 ï 62 kmph 

Cyclone 34 ï 47 kts 63 ï 87 kmph 

Severe Cyclone 48 ï 63 kts 88 ï 117 kmph 

Very Severe Cyclone 64 ï 119 kts 118 ï 221 kmph 

Super Cyclone  120 kts & above 222 kmph & above 

System  No. of closed isobars at interval of 2 hPa 

Low 1 

Depression  2  

Deep Depression 3  

Cyclone 4 -7  

Severe Cyclone 8-10  

Very Severe Cyclone 11-39  

Super Cyclone   40 or more  



Eye 

Wall  

Heat and 

Moisture 

Transport 

Channel  

Mesoscale 

Vortex  

(Heavily dependent on Ocean observations)  

Out flow channel  

(ii) Large values of 

low-level positive 

relative vorticity,  

(iii) Weak vertical 

shear of the 

horizontal winds 

(i) High SSTs exceeding 26ÁC and a deep thermocline 

(iv) Conditional instability 

through a deep atmospheric 

layer 

(v) Large values of relative humidity 

in the lower and middle troposphere 

Factors Affecting Genesis and intensification of Cyclone 



Global Data Networks 

Å Surface observations  

Å Ocean Observations 

Å Upper Air Observations 

Å Satellite Data 

Critical Cyclone Data Platforms 

Å Doppler Weather Radar Data 

Å Aircraft (reconnaissance and surveillance) 

 

For monitoring and prediction purpose, the following data 

sources are used in general 

Cyclone Track and Intensity Data Sources 

Observational Organisation 



Broad Classification of  

Observations

Surface

Upper Air

Space Based 

ÅPilot Balloon

ÅRSRW
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ÅGround Based RADAR
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Cyclone Monitoring 



Surface 

Stations 

(manned) ï  

 

Departmental 

(203) 



Surface 

Stations  

(manned)  

 

Non-

Departmental 

(247) 


