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Tropical Cyclone 

A tropical cyclone is a rapidly rotating storm system with a low-pressure center, strong winds, 

and a spiral arrangement of thunderstorms that produce heavy rain. The term "tropical" refers to 

its origin over tropical seas. The term "cyclone" refers to their cyclonic nature, with wind 

blowing counterclockwise in the Northern Hemisphere and clockwise in the Southern 

Hemisphere. Warm tropical oceans lead to high evaporation, high humidity and relatively light 

winds. If these conditions persist long enough, they can combine to produce the violent winds, 

high waves, torrential rains, and floods. Cyclones typically weaken rapidly over land where they 

are cut off from their primary energy source. Also, the energy gets weakened after collision with 

vegetation and infrastructures on land mass. For this reason, coastal regions are particularly 

vulnerable to damage from a tropical cyclone as compared to inland regions. Heavy rains, 

however, can cause significant flooding inland, and storm surges can produce extensive coastal 

flooding up to 40 km from the coastline. Most of the tropical cyclone occurs during six months 

period from June to November. Tropical cyclone occurs both at sea and/or on land. Worldwide 

about 1.9 million people have died in the last two centuries due to tropical cyclones. Wide spread 

flooding after cyclone lead to increased infection and mosquito-borne illnesses. Unsanitary 

conditions in cyclone shelters increase the risk of disease propagation. Tropical cyclones 

significantly interrupt infrastructure, leading to power outages, bridge destruction, and the 

hampering of reconstruction efforts.  

Classification of cyclone 

Depending on location and strength, a tropical cyclone is referred to by names such as, typhoon, 

tropical storm, cyclonic storm, tropical depression, and simply cyclone. People use different 

names for these storms in different places. In the Atlantic and Northeast Pacific, the term 

“hurricane” is used. The same type of disturbance in the Northwest Pacific is called a “typhoon” 

and “cyclones” in the South Pacific and Indian Ocean. Based on increased intensity, tropical 

cyclones are categorized as tropical depressions, tropical storms, and intense storms. A tropical 

depression is an organized system of clouds and thunderstorms with a defined, closed surface 

circulation and maximum sustained winds of less than 63 km/h. It has no eye and does not 

typically have the organization or the spiral shape of more powerful storms. However, it is 

already a low-pressure system, hence the name "depression". A tropical storm is an organized 

system of strong thunderstorms with a defined surface circulation and maximum sustained winds 
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between 63 km/h to 119 km/h. At this point, the distinctive cyclonic shape starts to develop, 

although an eye is not usually present. A tropical cyclone is systems with sustained winds with at 

least speed of 119 km/h. A cyclone of this intensity tends to develop an eye, an area of relative 

calm (and lowest atmospheric pressure) at the center of circulation. The eye is often visible in 

satellite images as a small, circular, cloud-free spot. Surrounding the eye is the eyewall, an area 

about 16 km to 80 km wide in which the strongest thunderstorms and winds circulate around the 

storm's center. The maximum sustained wind in the strongest tropical cyclones is reported as 314 

km/h. Intensity of cyclone are represented in The Beaufort scale (Table 1). 

Table 1. Classification of tropical cyclones in Indian Ocean as per intensity 

The Beaufort scale 1-minute sustained 

windspeed (km/h) 

10-minute 

sustained winds 

North Indian 

Ocean (IMD)  

 

SW Indian Ocean 

(Meteo France) 

0–7 59  52 Depression Zone of Disturbed 

Weather 

7 61  54 Deep Depression Tropical 

Disturbance 

8 69 56-61 Tropical 

Depression 

9-10 70-100 63-87 
Cyclonic Storm 

Moderate Tropical 

Storm 

11 102-117 89-102 Severe Cyclonic 

Storm 

Severe Tropical 

Storm  

 

12 and more 

119-131 104-117 

133-152 119-133 

Very Severe 

Cyclonic Storm 

Tropical Cyclone 
154-176 135-154 

178-180 156-157 

181-207 159-181 Intense Tropical 

Cyclone 209-226 183-198 

228-239 200-209 

241-252 211-220 Super Cyclonic 

Storm 

Very Intense 

Tropical Cyclone ≥254 ≥220 

Effects of Cyclone on Agriculture 

The agricultural sector includes field crops, horticultural crops, agro-forestry plants, livestock 

and fisheries.  Cyclones in coastal areas severely affect all these components of agriculture sector 

through direct damage by high speed wind, torrential rain and extensive flooding. High tide may 

bring in saline water and sand mass making the fields unsuitable for agriculture. The indirect 
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effects include infection and disease of farm animals, fish and crop plants. Agricultural 

marketing and trade is adversely affected due to lean season of animal, fish and crop production. 

Super cyclone in 1999 and phailin in 2013 severely affected crop production and livelihood of 

farmers in coastal areas in Eastern Coast of India. 

Contingent Measures for Agriculture Sector 

Direct and indirect effects of cyclone disaster adversely affect the economic back bone of the 

affected farmers. Government support is required for revival of agriculture. Contingent measures 

should be adopted to help farmers and farming in the region. Post-cyclone contingent measures 

may be discussed under different time frame considering the nature of urgency. 

(a) Immediate measures(Day 1-7 of cyclone hit)  

The most important measure is protecting the livestock of affected farm families. 

Livestock must be provided shelter and feed immediately. This should be followed by medicines, 

de-wormers, and vaccinations as per the situation. Arrangements should be made for providing 

seeds, fertilizers, plant protection chemicals and farm machineries, if the planting season is 

immediate. Provisions should be made for supplying polythene sheets of appropriate thickness 

(50 to 100 µ) so that affected farmers can make low cost poly houses for raising vegetable 

seedlings, advance in the season. 

 

(b) Short-term measures (Week 2-8 of cyclone hit) 

Agricultural inputs like seeds, fertilizers, plant protection chemicals and farm 

machineries must be provided to severely affected farmers if not provided under immediate 

measures. Provision of agricultural inputs under immediate or short term measure depends on the 

planting season of the crops in the affected area. Attempts should be made to restore production 

and livelihoods consisting of crop/horticulture, livestock, and fisheries. Capacity development 

and training on best utilization of available resources need to be taken care. 

 

(c) Medium term measures (Month 2-6 of cyclone hit)  

Within 2 to 6 months of cyclone hit, rehabilitation of damaged agricultural and other 

rural infrastructure needs to be completed. Farmers should be assisted for resumption of 

agricultural activities towards a normal agricultural calendar. Technology-based Capacity 

Development and training for affected farmers, livestock keepers and fishermen is required to 

prepare for efficient agricultural production. Financial support for crop raising, harvest and post-

harvest operations through zero or low interest agricultural credit is needed. Livestock farmers 

should be helped by arranging feed, fodder and veterinary support. Restocking of birds and 

arrangement of feeds and medicines are to be arranged for poultry revival. Fish farmers should 

be provided with fish fingerlings and feed, boats and nets as per need. 
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(d) Long-term measures (Month 7-18 of cyclone hit)  

Rehabilitation of damaged and degraded lands and water courses should be attempted. 

Restocking of livestock and animal feed/fodder, restocking of fish fingerlings, rehabilitation of 

damaged orchards, promotion of agro-forestry for firewood and timber, training on crop 

production and livestock management including disaster preparedness need to be attended. Flood 

protection dams should be constructed and on-farm water control structures should be developed. 

Flood tolerant crops and suitable varieties need to be introduced. Threshing floor, drying yard, 

mechanized farm operations need to be envisaged to avoid harvest and post-harvest losses. 

Service providers for essential agricultural services are to be promoted in the community. 

 

Crop Management Strategies 

 

1. Provision of wind-brake plantation 

Wind-brake help in reducing the wind speed. Promotion of several tiers of wind-brake plants 

near the sea coast effectively reduce wind speed. Also, it helps reducing the adverse effects of 

high tides by lowering the amount of saline water and sand mass. Suitable plant species for 

wind-brake system include casuarina, eucalyptus and acacia. Provision of wind-brake at village 

level or even at farm level will be added advantage. In low-lying coastal areas, village 

boundaries are often provided with embankments to prevent flood water. Drainage channels 

(Khalasi) are provided for effective drainage. Provision of wind-brake plantation on such 

embankments is useful for reducing the wind speed and providing fuel wood and timber.  

 

2. Nursery management technology  

Cyclonic rainfall and waterlogging forces the farmer for delaying field preparation and planting 

of winter season vegetables. Post-cyclone rainfall may damage the vegetable nursery. Vegetable 

seedlings should be raised under low cost poly houses for getting healthy seedlings, advance in 

the season. Creeper vegetables like water melon, pumpkin, ridge gourd, cucumber, and bitter 

gourd are planted at a wider spacing and these crops are not suitable for transplanting. Seedlings 

of these crops can be raised in disposable plastic cups using fertile soil in poly houses or other 

protected places. Such seedlings can be planted early the cropping season can be advanced by 3 

to 4 weeks. 

 

3. Bio-drainage plants 

Waterlogging in coastal region due to high and unusual rainfall during cyclone coupled with 

insufficient drainage lead to flooding in wider areas. Biological drainage by specific kind of 

vegetation like casuarina, eucalyptus is a promising tool to improve drainage situation. Cyclones 

occurring in the months of October and November affect the paddy crop in grain filling to 

maturity stage. Bio-drainage plants help to reduce the water table at a faster rate and thereby, 

facilitate in growing the winter season crops like water melon, black gram, ridge gourd, 

cucumber, cowpea.  
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4. Rice Production Technology 

In several occasions, flood is accompanied by cyclone due to heavy rainfall associated with the 

process which increases the extent of damage to agriculture. Rice is the most important and best 

suited crop for waterlogged and cyclone prone coastal areas. Suitable variety for specific 

situation and appropriate crop management technology can reduce the adverse effects of 

waterlogging and cyclone. 

a) Tolerance to submergence under prolonged waterlogging 

Crop submergence at any growth stage limits rice productivity. Tolerance to 

submergence, in general, is associated with 1) elongation of leaf sheath, culm and leaf or 

combination of these factors,2) higher oxygen liberation by roots,4) higher amylase and acid 

phosphatase activity of stem, 5) greater pre-submergence stored carbohydrate ,and 6) high 

specific leaf weight and maintenance of greater chlorophyll content during submergence. 

Submergence tolerant rice donors include Fukoku, T 1808, Hatipanjari, CR 383-10, Sarubhujini, 

T 300, B 24-92, T 535. Recommended rice genotypes for semi deep water situations include 

Rambha, Tulsi, Kanchan, Durga, Sarla, Kalashree, Panidhan, CR 1014,  while for deep water 

situations Suresh, Biraj, Jalmagna, Jogen, Sabita, Bhudev, Hanseswari are useful. 

 

b) Tolerance to flash flood 

Flash floods are short staying (10 to 12 days) in nature. Rice variety suitable for this 

situation should have very little elongation. Thus available carbohydrate is not wasted for 

elongation; rather it is used for self-sustenance till the flood is receded back. Suitable rice 

varieties for these situations include Sarala, Piolee, Panikekoa. 

 

c) Crop management  

i) Management objective should be to get high carbohydrate level before submergence stress. 

This can be achieved by early sowing/transplanting, using high density grain, sparse 

seed/seedling density, use of vigorous seedling (0.8-1.0 g as fresh weight/seedling), and optimum 

plant nutrition. 

ii) Community nursery raising, scheduling bushenings, re-transplanting in damaged fields using 

detached tillers and/or fresh seedlings and transplanting new areas or direct seeding using short 

duration rice varieties are some crop management strategies. 

 

d) Salinity tolerance 

Coastal salinity due to intrusion of sea water affects crop productivity. Salinity tolerant varieties 

like Rambha, and Lunishree should be grown. Soil amelioration using organic manures like 

FYM, compost and green manure helps in reducing soil salinity. 
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e) Lodging tolerance 

Use of tolerant and semi-tolerant rice varieties in waterlogged condition makes the plant 

susceptible to lodging. Receding water level in post-monsoon season and grain filling stage of 

the crop are congenial for lodging. Cyclone in this stage results in lodging followed by 

submergence leading complete damage of grains. Rice variety like CR 1014 has strong stem and 

it can partially overcome lodging problem.  

 

f) Selecting rice variety with kneeing ability 

The upward bend of the terminal part called kneeing that keeps the reproductive part of rice plant 

above water after lodging of plant with the receding of flood water. This helps in keeping rice 

grain above water level and protects from being damaged. Tiller angle should be more than 45
0
 

for more than 25% tillers. Rice varieties like Hanseswari, Durga with kneeing ability score less 

than 3 are desirable. 

 

g) Escaping peak cyclone period at maturity stage 

Maturity stage coinciding with the peak period of intense cyclone (mid October to mid 

November) results in severe damage for rice crop. Selection of rice varieties, to escape maturity 

during this peak period of cyclonic disturbances is one option. Rice varieties like Durga and 

Varsha Dhan maturing after mid December may be adopted in suitable ecosystem.   

 

h) Enhancing maturity to escape peak cyclone period 

Spraying diaquat 0.05% or paraquat 0.1% or common salt 10% on the earhead at the rate of 1000 

litre/ha at 20 to 25 days after 50% flowering helps in enhancing maturity by 5 to 7 days. This can 

be done to escape peak period of cyclone occurrence. 

 

i) Facilitation for quick harvest and post-harvest management 

Quick harvest, threshing and drying the grains before the cyclonic system through early warning 

is the best option. Covered threshing floor cum drying yard helps in preventing grain damage. 

Communities drying yards and polythene sheets to cover so that grains do not get moist are 

possible options to prevent grain damage. Preparing beaten rice from moist grains is also 

possible to avoid damage. 

 

5. Banana Production technology 

Banana is a water loving crop and grows well in humid climate coastal areas. This is a very 

popular crop in coastal areas. Also, this crop is very susceptible to high speed wind of cyclones. 

Large scale damage leads to immediate surplus of banana in market followed by a lean period for 

10 to 12 months. Crop management strategies listed below may partly overcome this situation. 
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a) Staggered planting 

This helps in planting over a wider window and large scale damage at one time will be avoided. 

Planting time should be adjusted so that reproductive stage of banana does not coincide with the 

peak period of cyclone occurrence. 

 

b) Canopy removal 

Plant should be subjected partial removal of canopy if it is in reproductive stage. There may be 

yield reduction, but some check in damage is possible. Partial or complete removal of canopy 

before cyclone is possible younger suckers or even older plants before reproductive phase. 

 

c) Crop management 

Provision of support to bunch using stakes made of bamboo often overcomes moderate wind 

speed. Use of healthy suckers for replanting after cyclone damage is recommended. Survived 

plants having banana fingers in fruit filling stage may be provided with additional nutrition 

through bunch tip. 

 

6. Preparation of crop calendar based on tropical monsoon season and peak period 

 

 Tropical Storm / Cyclone Season  

Yearly Crops  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  

Early) rice 

(Sowing) 

  √          

Shallow 

lowland rice 

(Transplant) 

      √      

Semi-deep and 

deep water rice 

(Sowing) 

    √        

Summer rice 

(Transplant) 

√            

Mung 

(summer) 

  √          

Water Melon            √ 

Seasame 

(summer) 

  √          
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