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Cyclone and its Classification 

 

Cyclones arc caused by atmospheric disturbances around a low-pressure are distinguished by 

swift and often destructive air circulation. They are usually accompanied by violent storms and 

bad weather. The air circulates inward in an anticlockwise direction in the northern hemisphere 

and clockwise in the southern hemisphere. Tropical revolving storms (TRS) form in the vast 

expanses of the warm tropical oceans. They are violent whirls spiralling upward from the ocean 

surface to great heights, sometimes upto the tropopause and moving across the ocean, generally 

from east to west. They are characterized by huge pressure deficit at the centre, cyclonic 

circulation, violent winds and severe weather. TRSs are known as 'cyclones' in the Indian Ocean, 

'Typhoons' in the Western Pacific, 'Hurricanes' in the Atlantic and Eastern Pacific, 'Baguios' in 

the Philippine region and 'Willy Willies' in the Australian waters. More than one cyclone can 

exist on the chart at a given time. For purposes of identification, names are allotted to the 

hurricanes in the USA in the alphabetical order in each year eg. Anna, Betty, Clara,Dora, etc. In 

Japan the number followed by the year is used for identifying the typhoons eg. 1/81, 2/81 etc. 

Earlier in India the cyclones were referred to by the place of landfall i.e. where they strike coast 

eg. Midnapur, Puri, Rameswaram etc. Now particular names are given to identify a cyclone in 

India too like ‘Phalin’.   

Cyclones arc classified as: (i) Extra-Tropical cyclones, also known as temperate cyclones); and 

(a) Tropical cyclones. Extra tropical cyclones occur in temperate zones and high latitude regions, 

though they are known to originate in the Polar Regions. Cyclones that develop in the regions 

between the tropics of Capricorn and Cancer arc called Tropical cyclones. Tropical cyclones are 

weather systems in which winds equal or exceed gale force (minimum of 34 knot, i.e., 62 kmph). 

These are large-scale weather systems developing over tropical or subtropical waters, where they 

get organized into surface wind circulation.  

 

A cyclone is originated from a “low pressure area’, followed by ‘depression’ and ‘deep 

depression’. Cyclones can be classified mainly according to the wind speeds and type of 

disturbances. Different types of disturbances from origin to final form are given in Table-2.   

 

 



38 
 

  

 

 

Table-2: Types of disturbances from origin to final form and associated wind speed.   

 

Sl. No. Type of Disturbances Associated Wind Speed in the Circulation 

1 Low pressure Area Less than17 knots (<31 kmph) 

2 Depression 17 to 27 knots (31 to 49 kmph) 

3 Deep Depression 28 to 33 knots (50 to 61 kmph) 

4 Cyclonic Storm 34 to 47 knots (62 to 88 kmph) 

5 Severe Cyclonic Storm 48 to 63 knots (89 to 118 kmph) 

6 Very Severe Cyclonic Storm 64 to 119 knots (119 to 221 kmph) 

7 Super Cyclonic Storm 120 knots and above (222 kmph and above 

 

When fully developed, a cyclone is a vast whirlwind of extraordinary violence spiraling around a 

centre and progressing along the surface of the sea. The speed of wind within 50 to 100 km of 

the centre in a mature storm can reach 160 km per hour or more. The winds associated with such 

storms are among the most violent and the rainfall accompanying them is always very heavy. 

The cyclonic storm transfers its whirling movements to the sea water and, since the storm itself 

moves comparatively slowly, the winds act for a long time on the water surface producing strong 

currents of water up to depths of 20 to 25 m. When the storm approaches a coastal belt, the sea 

level rises, rather suddenly to an overwhelming extent causing dangerous inundations over the 

coastal areas. The sudden rise in the sea level associated with cyclonic storms also called 'storm 

tide
’
 strike the coast, causing large scale devastation in a matter of minutes. 

 

Cyclones are also classified into five different levels on the basis of wind speed, and according to 

their damage capacity (Table-1). 

 

Table -1: Classification of cyclone based on damage capacity 

 

Cyclone Category Wind Speed, km/h Damage Capacity 

01 120-150 Minimal 

02 150-180 Moderate 

03 180-210 Extensive 

04 210-250 Extreme 

05 250 and above Catastrophic 
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Formation of Cyclone 

 

Cyclones develop only under favourable conditions when certain pre-requisites are fulfilled. 

They originate in large sea or ocean areas where the sea surface temperature (SST) is over 26°C. 

This apparently is the threshold value to maintain a steep vertical lapse rate. This temperature is 

also required to ensure that the air from the lowest layers which undergoes adiabatic expansion 

and condensation remains warmer than the surroundings to about 12 km. Tropical cyclones 

generally form in a preexisting synoptic system such as: wave in the equatorial trough, easterly 

wave, mid-tropospheric trough or a low pressure area on the surface. This is the starting 

mechanism. 

 

All disturbances do not develop into cyclones. Only a few grow under a combination of 

favourable circumstances. A certain minimum value of the Coriolis force is required to provide 

the initial torque. This means that cyclones do not form near the equator (about 5° latitude on 

either side). A mechanism is required to remove the rising air in the upper troposphere by rapid 

divergence in order to facilitate the deepening of the surface low. That is why cyclones intensify 

when the low level disturbance is situated underneath a high level anticyclone. The vertical wind 

shear in the basic current must be weak. This condition limits the formation of cyclones to 

latitudes far equator-ward of the STJ. Cyclones develop near the ITCZ, away from the equator 

where the SST is over 26°C. That is probably why no cyclones form in the South Atlantic Ocean 

where the ITCZ remains always north of the equator and the SST is lower than 26°C. 

 

Mechanism of Formation: The energy for the development of the intense vertical storms is 

provided by the coupling and interaction of large scale low level convergence and deep cumulus 

convection. Thus a weak tropical disturbance amplifies into a tropical revolving storm under 

favourable moisture conditions. The threshold SST > 26°C enables intense and sustained 

convection in an oceanic region of radius of nearly 100km. The convection is concentrated along 

asymmetric spiral bands. Tangential wind speeds reach 100 to 200 kt. The large vertical shears 

prevent local accumulation of the released latent heat of condensation which gets advected in 

different directions by the spiral cloud and rain bands. Cyclonic circulation, however, falls off 

rapidly with height. A temperature maximum occurs at the centre of the storm. When mature, the 

original cold core of the system becomes warm. The transformation of the cold core system into 

a warm core system is due to the latent heat released by the many Cb 'hot towers' surrounding the 

storm centre. This heat provides the energy for the maintenance of the cyclone and also acts as a 

link in the transport of heat from the tropics to the poles in the general circulation. 

A well-developed cyclone has four distinct phases: 

 

i. Formative Stage— A tropical disturbance is noticed in a large oceanic area where winds 

become variable with thunder-squalls. This stage extends from low pressure area to 
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severe cyclonic when an eye and eyewall are formed. Pressure falls slowly and the 

central pressure deficit is of the order of 10 mb. 

 

ii. Immature Stage— There is rapid fall in the central pressure, reaching the lowest limit. 

Clouds and rain get organized into spiral bands. Area of strong winds remain small but 

winds attain the maximum speed. The entire process is very quick. 

  

iii. Mature Stage— Pressure fall and wind increase are arrested. The circulation expands 

outwards and asymmetry sets in as the area of rain and gales extends much more to the 

right in the direction of motion of the system. The process lasts a few days. 

 

iv. Dissipating Stage- The decay starts when the system enters land or an oceanic region 

where SST is lower than 26 C. Over land the moisture supply is drastically curtailed, 

cutting off the energy input and also there is dissipation due to increased frictional drag. 

The winds decrease, the cyclone fills up and weakens, though the rainfall may persist for 

a day or two more. 

 

Horizontal Structure: A full-fledged   cyclone has three fell-defined components: 

(I) Eye: The innermost or central portion of the mature cyclone is the 'eye'. It is about 10 to 30 

km in diameter, depending upon the size of the storm and is a more or less calm region with little 

or no clouds and some subsidence. The eye or the calm centre can be described variously as the:  

— pressure eye:  where msl pressure is lowest, 

— wind eye:   light or calm wind conditions, 

— Radar eye:   the eye seen in radar echoes, 

— satellite eye:  clear or dark spot seen in the cloud mass in satellite imagery. 

 

The various types of 'eyes' described above may not always coincide. In the warm core systems 

the temperature inside the eye region can be higher by as much as 10°C than the surroundings. 

All cyclones do not develop an eye or become warm core systems. Above the warm core is a 

cold top in the stratosphere. 

 

(II) Eye Wall or Inner Ring: Surrounding the eye is a tight 'inner ring' of hurricane winds (over 

63 kt, attaining 100 to 200 kt in severe cyclones). This core of maximum winds is at the centre of 

a solid thick wall of towering Cumulonimbus clouds, 30 to 50 km wide round the eye and is 

referred to as the 'eye wall'. The Cumulonimbus Cb towers rise from the sea surface to the 

Tropopause level, nearly 18 km or more high and sometimes extend a km or so into the 

stratosphere. Incessant lightning keeps the entire eye wall-illumined, making it a fascinating and 

awesome spectacle. This is a region of violent thundersqualls, torrential rains etc with 



41 
 

mountainous waves reaching 20 metres or more in the sea. The eye and eye wall together 

constitute the core of the cyclone. 

 

 

(III) Outer Ring: Beyond the eye wall is an 'outer ring' of cyclonic circulation where the wind 

speed decreases steeply and clouds, rain etc diminish rapidly outwards. The winds fall off to 

about 40 kt at a distance of approximately 200 km. In some types of cyclones, however, the 

decrease of wind outside the wall cloud is gradual. Hurricane speed winds (over 63 kt) may 

extend to nearly 100 km from the centre and winds of 40 kt spread out to 400 to 600 km. In the 

periphery of the storm is an outermost field of weak cyclonic circulation and scattered clouds. 

The cyclones vary in size. The smallest ones are only about 150 km in diameter. These are 

‘midgate’ cyclones. Big cyclones can have a diameter of 1,500 km. 

 

Vertical Structure: Vertically a cyclone falls into clear-cut layers: 
 

(I) The Inflow Layer: Inward radial motion takes place   in   the lower troposphere roughly up 

to 3 km in the cyclone with the most pronounced motion in the planetary boundary layer (up to 1 

km). Air entering the storm field rises up as spiral rain bands along the ‘Eyewall’. The cyclonic 

wind vortex has maximum diameter at the surface. This remains nearly the same upto roughly 6 

km and then diminishes rapidly aloft. 

(II) The Mid-tropospheric Layer: This layer can be taken to be between 3 km and 8 km, Radial 

motion practically ceases in this layer. 

(III) The Outflow Layer: The air spiralling up from the inflow layer flows outwards in all 

directions from the top of the storm. The outflow is found to be maximum above the cyclonic 

circulation, at about 12 km (200 mb level) where an anticyclone with divergence appears. This 

outflow serves as the ventilation, so essential for the cyclone to deepen and be sustained. Cirrus 

cloud streams out in all directions and appears as the cirrus shield. The outflow sinks at the edge 

of the cirrus shield where it is seen as a cloud-free 'annular zone' (AZ). There is an outer 

convective band (OCB) on the outside of this annular zone. There is some subsidence in the eye 

also, which again is cloudless or nearly so. 

The three-dimensional picture of tropical revolving has been constructed out of the composite 

data accumulated over two decades from radar pictures, aircraft raccee probes, satellite imagery 

etc, mainly over the Atlantic and the Pacific. Data from the Indian Ocean have been meagre. In 

spite of wide variations and differences in the characteristics of individual storms, a generalized 

but fairly realistic structure of TRSs has been built up. Horizontally air spirals inwards, speed 

increasing gradually and then becoming zero at the centre. From the centre, proceeding in any 

direction, wind speed increases to reach a maximum and then decreases. The locus of the points 

of maximum speed is the ring of maximum wind. The maximum inflow is found in the eastern 

semicircle and the maximum winds occur to the right of the direction of movement. The ring of 



42 
 

maximum winds is in the middle of the eye wall which is an area of most intense convection. 

The heaviest rainfall takes place in this region as spiral bands. Upward motion is concentrated in 

these bands. The height of the Cb towers is related to the intensity of the storm. 

Impacts of tropical cyclone on Indian sub-continent 

 

The Indian subcontinent is one of the worst affected regions in the world. Past records of 

destructive cyclones (human deaths numbering around 10,000 and above) are given in Table 3. 

This list does not include Tropical Cyclone which have caused severe loss to properties (such as 

'Katrina' in USA in 2005, the severest Tropical Cyclone ever recorded in terms of intensity. In its 

combination of violence, duration and size of areas affected, the tropical cyclones appears to be 

unrivalled, amongst all the natural phenomena, for the sum total of destruction it can cause. 

Though the life span of cyclonic storms passing over the coast of India does not exceed 3 to 6 

days, the devastation caused is phenomenally high. Extensive damages are caused on account of 

the strong winds that blow up to 160 km per hour, heavy rainfall, sometimes, as much as 25 cm 

in 12 hours and the gigantic tidal waves of 5 to 6 m that roll over the coastal belt of 20 to 30 km. 

The winds uproot innumerable trees and cause serious damage to hutments, public buildings, 

engineering works, telephone and power lines and standing crops. The rain causes inundation 

and drainage congestion that paralyses human activity apart from damaging crop and property in 

places which are not normally affected by river Hoods. The sea floods engulf all that comes in 

their way, leaving only mute remnants of pucca buildings and lives that could seek shelter in 

upper storey's or on high ground. The cumulative effects of these tremendous forces are loss of 

thousands of human lives, millions of cattle and livestock, washing away of complete villages, 

damage to standing crops in millions of hectares, flooding and water logging in low lying lands 

over vast stretches, salinity of soil in thousands of sq. kms, sand casting in extensive areas and 

damage to private and Government property and public utilities like Railway lines, arterial and 

feeder roads, power and communication lines, water supply, etc. 

 

Most lives are lost during a cyclone on account of floods and the devastating storm surge that 

often accompany cyclones. In case of severe cyclonic storms with storm surges, more than 90% 

of the fatalities occur due to drowning, either during the incoming water phase or during the out 

surges. 

 

It can be seen that since the year 1737 of the 23 major cyclone disasters (in terms of loss of lives) 

in the world 21 have occurred over the Indian subcontinent (India and Bangladesh). Tropic 

cyclones in the Bay of Bengal striking the east coast of India and Bangladesh usually produce 

higher storm surge as compared to elsewhere in the world because of the special nature of 

coastline, shallow coastal bathymetry and characteristics of tides.  Their coastal impact 

significant because of the low flat coastal terrain, high density of population, low awareness of 

the community, inadequate response and preparedness and absence of any hedging mechanism. 
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Table-3: Some major Tropical Cyclone Disasters in Terms of Humanloss (With Human 

Deaths 10,000 or more) 

 

SI. No. Year Country Deaths 

 

 

1 1737 Hooghly, West Bengal, India 300,000         

2 1779 Manchilipatnam, Andhra Pradesh, India 20,000 

3 1782 Coringa, Andhra Pradesh, India 20,000 

4 1787 Corings, Andhra Pradesh, India 20,000 

5 1788 The Antilles, Carribbean Islands, West Indies 22,000 

6 1822 Barisal/Backergunj, Bangladesh 50,000 

7 1831 Balasore, Odisha, India 22,000 

8 1833 Sagar Island, West Bengal, India 30,000 

9 1839 Coringa, Andhra Pradesh, India 20,000 

10 1864 Machilipatnum, Andhra Pradesh, India 30,000 

11 1867 Contai, West Bengal, India 50,000 

12 1876 Backergunj, Bangladesh 20,000-250,000    

13 1881 China 300,000  

14 I897 Bangladesh 175,000 

15 1942 Contai, West Bengal, India  15,000 

16 1961 Bangladesh 11,468 

17 1963 Bangladesh 11,520 

18 1965 Bangladesh 19,229 

19 1970 Bangladesh 300,000 

20 1971 Paradip, Odisha, India 10,000 

21 1977 Divi Seems, Andhra Pradesh, India 10,000 

22 1991 Bangladesh 1 38,000 

23 1999 Sough of Paradip, Odisha, India 9,893 

24 2010 Andhra pradesh -- 

25 2013 Phalin, Ganjam, Gajapati -- 

Source: Rangachari et al., 2011 

 

The subcontinent with a long coastline of 8041 kilometers is highly prone to tropical cyclones; 

the majority of them has their initial genesis over the Bay of Bengal and strikes the east coast of 

India. On an average, five to six tropical cyclones occur every year, of which two or three could 

be severe. More cyclones occur in the Bay of Bengal than the Arabian Sea and the ratio is 

approximately 4:1. 
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Cyclones occur frequently on both the coasts. An analysis of the frequency of cyclones on the 

east and west coasts of India between 1891 and 1990 shows, that nearly 262 cyclones occurred 

(92severe) in a 50 km wide strip on the east coast. Less severe cyclonic activity has been noticed 

on the west coast, with 33 cyclones occurring in the same period, out of which 19 of these were 

severe. 

 

Tropical cyclones occur in the months of May-June and October-November. The cyclones of 

severe intensity and frequency in the north Indian Ocean are bi-modal in character, with their 

primary peak in November and secondary peak in May. The disaster potential is particularly high 

in the north Indian Ocean (Bay of Bengal and the Arabian Sea) due to the accompanying 

destructive wind, storm surges and torrential rainfall. Of these, storm surges are the greatest 

killers of a cyclone, by which sea water inundates low lying areas of coastal regions and causes 

heavy floods, erodes beaches and embankments, destroys vegetation and reduces soil fertility. 

 

Cyclones vary in diameter from 50 to 320 km but their effects dominate thousands of square 

kilometers of ocean surface and the lower atmosphere. The perimeter may measure 1,000 km but 

the powerhouse is located within the 100-km radius. Nearer the eye, winds may hit 320 km/h. 

Thus tropical cyclones, characterized by destructive winds, torrential rainfall and storm surges 

disrupt normal life with accompanying the phenomena of floods due to the exceptional level of 

rainfall and storm surge inundation into Inland areas. Cyclones are characterized by their 

devastating potential to damage structures, viz. houses; lifeline infrastructure- power and 

communication towers: hospitals; food storage facilities; roads, bridges and culverts; crops etc. 

 

The most facilities come from storm surges and the torrential rain flooding the low land areas of 

the coastal territories. The cyclonic disturbances of the monsoon season (June to September) 

known as "monsoon depressions” are as a rule, of smaller intensity. They form at the head of the 

Bay and follow a north westerly course and the damages caused by them are mainly due to heavy 

rain rather than due to strong winds. October and November are the two months to be dreaded 

most as regards cyclones originating both in the Bay of Bengal and the Arabian Sea, though 

some exception have been there also. In general, the meteorologists feel that the post and pre-

monsoon cyclones usually unleash all their fury on striking the coast and collapse soon after. But 

the monsoon cyclones possess the unique capacity of travelling without collapsing, on both water 

and land surfaces. The monsoon depressions, in general, yield copious rain along their tracks, as 

they move across the country. 

 

Vulnerable areas in India affected by Cyclones  

 

There are 13 coastal states and union territories (UTs) in the country, encompassing 84 coastal 

districts which are affected by tropical cyclones. Among these, four states (Tamil Nadu, Andhra 

Pradesh, Odisha and West Bengal) and one UT (Puducherry) on the east coast and one state 
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(Gujarat) on the west coast are highly vulnerable to cyclone disasters. The details of cyclones 

which crossed the coastal districts of India during the period 1891-2013, is presented in Table 3. 

 

Table-3: Number of Cyclones crossing various Coastal Districts of (the East and West Coasts of 

India during the Period 1891-2013 

 

West Coast East Coast 

State Coastal 

Districts 

No of 

Cyclones 

State Coastal Districts No. of 

Cyclones 

Kerala (3) Malappuram 

Kozikode 

Kannur 

1 

1 

1 

W. Bengal(69) 24 Parganas (North  

and South),  

Midnapur 

35 

 

34 

Karnataka (2) 

 

Dakshina 

Kannada 

Uttar 

Kannada 

1 

 

 

1 

Odisha (99) Balasore 

Cuttack 

Puri 

Ganjam 

32 

32 

19 

16 

Maharashtra (13) Sindhudurg 

Ratnagiri 

Mumbai 

Thane 

3 

3 

3 

4 

Andhra 

Pradesh (80) 

Srikakulam 

Visakhapatnam 

East Godavari 

West Godavari 

Krishna 

Guntur 

Prakasam 

Nellore 

14 

9 

8 

5 

15 

5 

7 

17 

Goa(2) Goa 2 Tamil 

Nadu(54) 

Chennai 

Cuddalore 

Southarcot 

Tanjavur 

Pudukkottai 

Ramnathpuram 

Tirunelveli 

Kanyakumari 

18 

7 

5 

12 

5 

3 

2 

2 

Gujarat(28) Surat 

Kaira 

Bhavnagar 

Amreli 

Junangarh 

Jamiiagar 

Kachchh 

1 

1 

4 

4 

7 

6 

5 

Puducherry 

(UT) 

Puducherry 8 

Source: Rangachari et al.,  2011 
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The most vulnerable states to cyclone are given below: 

 

Andhra Pradesh 

 

Andhra Pradesh has a long coastline stretching approximately 1,030 km and equally long history 

of varying intensity over the past 100 years. More than 500 villages perched along the coastline 

are within 5 km swathe extending inside from the coast. A good number of coastal villages are 

within 5-20 km. The flat deltaic plain lands on either side of the Godavari and the Krishna rivers 

are between 1.5-2 m above mean sea level and are most vulnerable to surges. The coastal 

districts are primarily agricultural – which have highly productive, network of irrigation canals 

fed from the Krishna and Godavari rivers. These also face the brunt of floods during the 

monsoons. The coastline of the state is affected by at least one cyclone every year. 

 

Odisha 

 

In Odisha, the cyclones are usually experienced in the months of October and November. At this 

time, the Kharif paddy is generally in the flowering stage. The flowers being blown off by strong 

winds, damage the paddy crops seriously. When lashed with severe cyclonic storms as in Andhra 

Pradesh, the very economic structure gets hit in the coastal district. The affected fertile land of 

the coastal districts of the state may extend 25 km inland. 75 per cent of the people in this area 

depend on agriculture and 5 per cent on fishing. About 90 per cent of the populations live in 

thatched-roof houses. The communication system of the area is extremely poor, weaker sections 

of the society in these coastal districts have not been able to improve their economic condition on 

account of frequent floods, saline inundation and severe cyclones. The state has in recent past 

suffered extensive losses due to "Super Cyclones” in 1999 and “Phailin” in 2013.This cyclone 

prone region has a number of inlets into sea which allow the tidal waters to be driven inland for 

considerable distances causing damage on both the sides of the creeks. 

 

Tamil Nadu 

  

The coast of Tamil Nadu has been hit by cyclonic storms with disastrous effects, almost once in 

'two years. In some years, the coast has been hit more than once. The districts affected by 

cyclones in the State are, Kanyakumari, Thirunelveli, Rama-nathapuram, Thanjavur, South Arcot 

and Chen-galpattu. 

 

West Bengal 

 

In West Bengal also, the severe cyclones are usually experienced in October and November. The 

cyclone of October 1942 with a wind speed of 161 km per hour caused a storm surge of 3.5 

metres above the normal tide level and caused serious devastation in 24-Parganas and Midna-
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pore districts. Thousands of lives were reported to have been lost apart from tremendous loss of 

property. Subsequently, the cyclone of September 1976 recorded a wind speed of 160 km and 

caused widespread devastation in the same districts viz., 24-Parganas and Midnapore. 

 

Tracks of a Cyclone 

The life span of a cyclone averages a week. The larger the sea area, the more intense the storm 

grows. When fully developed, a storm is a violent whirl 200 km (midget) to 1,500 km across, 6 

km to 8 km high, spiralling round a centre and progressing like a spinning top on the ocean 

surface, at a speed of 10 to 30 km/hr, covering a distance of 300 km to 500 km a day. It moves 

from east to west, steered by the high level zonal easterlies. The movement can be erratic, 

sometimes with wobbles and even loops. Storms get pulled poleward and hence generally move 

northwest in the northern hemisphere and southwest in the southern hemisphere. There is a 

tendency to move into areas of warm waters. They weaken if they enter colder waters (less than 

26°C). 

Extent of damage by Cyclone and Strom surge  

 

Damage and devastation due to a storm are mainly from hurricane winds, torrential rain and 

storm surge. Hurricane wind damages houses, uproots plants and trees and torrential rain creates 

flood and damages to standing crop. Generally cyclones occur at November and December, 

during that time rice crop is at flowering to grain filling stage and cyclone creates damage and 

devastation to rice. Storm surge is also greatly responsible for the greatest damage, 90% of the 

deaths are attributable to the sudden deluge owing to the instantaneous onrush of water and rise 

in water level with hurricane winds, often covering nearly 25 km inside the coast. 

 

In a cyclonic storm in the open sea, there is a rise in the water level due to the low pressure and 

this is known by the name 'inverted barometer wave'. Raging winds in the storm whip up 

mountainous waves over the ocean surface. Waves as high as 20 metres travel long distances 

affecting i the waters to a depth of nearly 20 metres. Compensating subsurface counter-currents 

are set up and hence the water does not pile up very high in the open ocean. When the storm 

approaches the coast, the counter-current gets ratarded, making the water level rise. This rise in 

level combined with the inverted barometer wave pauses huge piling up of water. This is the 

'storm surge’ which hits the coasts as a solid wall of water with the speed of the hurricane winds. 

This is also known as ‘Tidal wave’ and ‘Storm wave’.  

 

The surge height depends on the area of spread if the piled up water. The height is determined by 

various factors. The shape of the coastline is important. The height gets amplified if: 
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Water is funnelled into enclosed regions such as Bays and Estuaries, The continental slope is 

gentle, retarding the counter-current, The angle between the coastline and the right semicircle of 

the storm track is 90
O
 or less. 

 

The storm surge coincides with the astronomical tide, leading to super-imposition (hence the 

name tidal wave),  

(a) Convergence of wind-driven currents takes place along a line near the coast in shallow 

waters, 

(b) Super-imposition of the short-period waves, breakers or swells takes place. 

 

The inland limit of inundation depends on the topography and the contours. River mouths appear 

to be the preferred areas of landfall of most cyclones, that too at the high tide epoch. The river 

mouths are usually flat alluvial plains devoid of trees facilitating rapid and easy inflow of water. 

The exact time of impact of storm surges is difficult to predict. They are known to occur in 

advance, during or after the passage of the storm across the coast, depending on the orientation 

of the coast. Surges can occur with onshore winds even when the storm is passing alongside 

without actually striking or crossing the coast 

 

Cyclone disaster response mechanism. 

 

The various phases of cyclone disaster response mechanism cover following aspects. 

 

•    Early Warning 

 

In view of availability of satellite images and remote sensing, cyclone forecasting has become 

more sophisticated and accurate, but the dissemination of warning percolates down on the low 

levels rather late, mainly due to inadequate communication network and difficulty in reaching 

the inaccessible villages. 

 

•    Evacuation 

 

Forecasting plays a crucial role in facilitating evacuation. Though it is regarded as a costly and 

difficult method, more often it becomes inevitable. Refusal of people to leave houses, fields and 

lack of initiative from officials hampers the evacuation process. 

Rescue and Relief: This ‘sandwich’ phase usually lasts for 204 weeks, and involves the services 

of armed forces. Government agencies, NGOs etc. the political and bureaucratic factors 

influence this phase. 
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 Rehabilitation and Development 

 

Rehabilitation is a long-term slog and it should ideally include restoring life sustenance systems 

as rebuilding the social fabric of the affected communities. The rehabilitation programme should 

take care of health, education, special needs of women and children, farmers, agricultural 

labourers, artisans, marginalized and vulnerable groups. Several factors including the political 

considerations determine the exgratia payments extended to the affected people. 

  

 Gender Issues 

 

By virtue of their lower economic, social and political status and position, women tend to be 

among the most vulnerable to disasters and as such, need considerate when disbursing relief 

ignored after the disaster. For house sites for the constructs of houses has invariably been in the 

name of husband or son. As such women who lose their men in the family or the single women 

headed households suffer. 

 

 Health Care 

 

Health care must take priority over everything else in the aftermath of a "clone, as every aspect 

of disaster management from food to medication to accommodation is related to health. 

 

Guidelines for management of cyclones  

 

The National Disaster Management Authority (NDMA) which had already prepared and released 

guidelines for a number of disasters like Earthquake, chemical and industrial disasters etc., 

released guidelines for management of cyclone in April 2008 aimed at helping various ministries 

and departments in centre and the state to prepare plans and to minimize loss of life & proper's. 

NDMA in its guidelines has identified 10 key areas of cyclone management: 

 

 

• Establishing a state-of-the-art cyclone early warning system involving observations, 

predictions, warnings and user friendly advisories. 

 

• Commissioning of the 'National Disaster Communication Infrastructure' to provide 

dedicated and fail-safe communications to the National, State and District Disaster. 

 

• Expanding the warning dissemination outreach by introducing 'Last Mile Connectivity', 

this will include providing public address system along the entire coast line, using VHP 

technology. This will be done along with putting in place all other options currently in 

vogue internationally. 
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• Implementing the National Cyclone Risk Mitigation Project in all the 13 coastal states and 

UTs. 

 

• Taking up structural mitigation measures like improving structural lifeline infrastructure; 

construction of multi-purpose cyclone shelters and cattle mounds, ensuring cyclone 

resistant design standards in rural and urban housing schemes, building all-weather road 

links, bridges, culverts and saline embankments etc. 

 

• Management of coastal zones to include mapping and delineation of coastal wetlands, 

patches of mangroves and shelter belts and identification of potential zones for expanding 

bio-shield spread based on remote sensing tools. 

 

• Setting up of an exclusive eco-system monitoring network to study the impact of climate 

change. 

 

• Establishing a comprehensive 'Cyclone Disaster Management Information System' 

covering all phases of Disaster Management. 

 

• Setting up of a 'National Cyclone Disaster Management Institute' in one of the coastal 

states to address all issues related to cyclone risks. 

• Commissioning of "Aircraft Probing of Cyclone facility" to fill the critical observational 

data gaps and significantly reduce the margin of error in predicting cyclone track, intensity 

and landfall. 

 

Conclusion  

 

There has been a paradigm shift in the Government of India's focus from the earlier rescue and 

relief-centric approach to a holistic approach covering all aspects of cyclone management. 

However, concerted efforts are required to evolve sound national strategies for the management 

of cyclones by emphasizing research and development needs in the following aspects. . 

 

• Strengthening of cyclone tracking and monitoring system 

• Early warming dissemination 

• Storm surge modeling 

• Preparation of Disaster Management Plans at different levels  

• Conservation and regeneration of mangrove Forests 

• Coastal shelterbelt plantation  

• Construction of Saline embankments  

• Construction of cyclone shelters  
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• Coastal canal system  

• Dredging of river mouths 

• Industries in coastal zones 

• Use of remote sensing and GIS techniques 

• Strengthening of training institutions 

• Training of engineers/masons in cyclone resistant construction 

• Involvement of prost graduate and research students  

 

References  

 

Menon, P.A. (1989). Our weather. National book Trust, India 

 

Rangachari, R., Kanija, V.K., Gupta, AC. And Baweja (2011). (eds.).Water resources 

development scenario in India. CWC, MoWR, GoI.  

 

 

*** 

 

 

  




