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The low productivity in agriculture sector in India will affect the food security negatively. One of 

the main reasons for poor productivity in agriculture is uncertain weather and its associated 

natural disasters. Though the average annual rainfall of India is considerably high i.e. about 

1200mm, the crop productivity is not satisfactory in several agro-climatic zones. The main 

reason for this is the uneven distribution of rainfall and extreme climatic events. Most 

importantly, the natural disasters like cyclones result in heavy rainfall thereby causing flood in 

the vicinity. Cyclone disaster always accompanies with major storms and heavy wind in addition 

to flood and it is highly detrimental to agriculture. It is true that the cyclone events cannot be 

stopped fully, however, we can make ourselves well prepared to reduce the risk reduction. This 

holds more importance in agriculture sector as the crop establishment and crop productivity is 

severely influenced by frequency and intensity of natural disasters. This necessitates us to create 

awareness among the stakeholders about the concept of natural disaster management which in 

turn aids in development of integrated disaster management strategies.   

 

What is a natural disaster? 

A natural disaster can be defined as a major adverse event caused by the natural processes of the 

Earth. During occurrence of natural disaster, higher level of force will be resulted with in small 

period causing enormous loss to the crops, animals and human beings. Hence, natural disasters 

can cause loss of life or property damage, and result in severe economic damage during the 

process. Some factors like the affected population's resilience, and ability to recover will 

influence the severity of natural disaster. The common examples of natural disasters are floods, 

cyclones, earthquakes, drought etc.  

Hazard vs Disaster 

Several times, hazards may not translate in to disasters. In other words, an adverse event will not 

rise to the level of a disaster if it occurs in an area without vulnerable population or in an area 

with sparse population. This may become a severe disaster if vulnerability is very high and social 

and economic capacity measures have to be implemented for reducing the extent of damage (Fig 

1).  

http://en.wikipedia.org/wiki/Natural_hazard
http://en.wikipedia.org/wiki/Resilience_(ecology)
http://en.wikipedia.org/wiki/Earthquake
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Fig 1: Process of disaster risk 

World scenario 

There were 905 natural catastrophes experienced by us worldwide in 2012. Out of them, 93% 

have been identified as weather-related disasters. The economic damage caused by these events 

was estimated as INR 10,20,000 lakhs and the agriculture sector was the worst affected one. If 

we look in to the categories of natural disasters experienced during this period, 45% were 

classified as meteorological in nature (storms), 36% were hydrological (floods), 12% were 

climatological (heat waves, cold waves, droughts etc.) and 7% were geophysical (earthquakes 

and volcanic eruptions).  

Indian scenario 

Food security in India is severely challenged by natural disasters such as floods, cyclones and 

drought. India is prone to flood in about 49.8 million hectares which accounts for 12.3% of the 

geographical area (NRAA, 2013). Out of the total geographical area of India, about one-sixth 

area with 12% of the population is found to be susceptible to drought and 8% of the total area of 

India is cyclone prone. 

 

Most severely cyclone and flood affected areas 

India is quite susceptible to cyclones and floods due to its geographical location surrounded by 

water on three sides. West Bengal, Odisha, Andhra Pradesh, Tamil Nadu, Kerala and Gujarat 

come under most severely cyclone and flood affected areas of India. In each of these states there 

is a need to identify the most severely flood affected districts and blocks so that contingency 

measures can be taken at accurate level. For example, the districts such as Kendrapara, 

Jagatsinghpur, Balasore, Bhadrak, Puri and Cuttack districts fall under most severely cyclone 

and flood affected areas in Odisha. 
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Major consequences of cyclones 

 

Negative impact of cyclone and its associated flood on soil and crop condition 

The cyclone and its associated flood incidence causes severe damage to agriculture in several 

ways. The crops get affected both in terms of establishment and productivity. The stagnation of 

water inside the crop fields result in crop damage. The pulses and oil seeds and vegetable crops 

are highly susceptible to flood and the flood will result in their complete crop loss. In case of 

paddy, the duration of flood will decide the extent of damage to crop. The average annual flood 

damage was found to be about 3.57 m ha of cultivated area based on the survey of 47 years 

between 1953 and 1999 (http://www.mapsofindia.com/top-ten/geography/india-flood.html).  

 

Cyclone associated flood water also brings sand and silt along with it to the crop fields and 

thereby resulting in change in soil physical condition. The top soil was found to be severely 

altered for a longer period due to deposition of clay which was witnessed in case of flash flood 

damage in Uttarakhand in 2013. Approximately 30% of the cultivated area in Uttarakhand was 

severely affected resulting crop loss and several water conservation and harvesting structures 

were damaged due to this flood event. 

 

Resilient agricultural system as major objective of integrated cyclone management plan  

 

What is resilient agricultural system? 

The resilience capacity of the community plays positive role in reducing the vulnerability of the 

community (UNESCO-IHE, 2009).  The role of both Mitigation and adaptation of climate 

change impacts in minimizing the yield losses is significant (Adger, N., & Kelly, M. 1999). 

Resilient agricultural system can be defined as a combination of different agricultural practices 

which aim at providing better resistance and adoptability to the crops to various natural disasters 

such as floods and drought.  

 

Scope for resilient agricultural systems for management of natural disasters 

The natural disasters cannot be stopped, but at the same time, we can improve the level of 

preparedness to face such disasters. There are some practices which can provide better resistance 

to cyclones and floods and hence have potential to reduce the extent of crop damage. In this 

context, there exists a tremendous scope for cyclone and flood resilient agricultural systems. 

 

Important resilient agricultural systems and multi-pronged approach for cyclone/flood 

management 

 

Sub surface water harvesting structures (SSWHS)  

SSWHS were developed by Directorate of Water Management is highly useful for coastal 

cyclone prone and waterlogged areas where fresh water floats above the saline water below 
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ground could be tapped. The depth of structure should be restricted with in sandy zone below 

ground up to 5 meter. SSWHS can be created in 0.1 ha with 4 m depth which will create a 

structure of 4000m
3
 and on an average, it has the potential to enhance the water productivity to 

Rs. 36/m
3
 by involving pisci-culture and rabi vegetables. This has been well adopted by the 

farmers in super cyclone affected areas of Erasama block, Jagatsinghpur district, Odisha.  

 

Cyclone and flood resistant / tolerant rice varieties  

Flash floods are frequently witnessed due to heavy rains caused by cyclone with in short period 

resulting in huge crop loss. The flash flood tolerant rice varieties such as Swarna Sub-1 should 

be used by the farmers to reduce the yield loss under such conditions. Farmers in coastal Odisha 

which is cyclone and flood prone area have taken the benefit of this variety, but there is a need to 

generate more awareness among the farmers and to supply adequate quantity of the seed. 

Waterlogging tolerant varieties of rice such as Durga, Hangseswari, Varshadhan are being 

suggested for areas of the deep waterlogged and cyclone/flood prone areas which have resulted 

in additional rice yield and economic returns of the farmers. The agro-economic analysis of 

improved crop management interventions conducted by Directorate of Water Management, 

Bhubaneswar revealed that the pod yield of green gram variety SML-668 (0.680 t/ha) was found 

to be superior compared to that of local green gram variety (0.586 t/ha) under post flood situation 

in Garadpur block of Kendrapara district. It recorded about 16% higher pod yield compared to 

traditionally grown green gram variety. As a result, the economic net returns obtained from the 

cultivation of SML-668 variety of green gram was found to be higher by Rs. 5,600/- per ha 

compared to the local variety. 

 

Over-aged rice seedlings 

The level of submergence at the time of transplanting is found to be higher than the seedling age 

in cyclone and flood prone waterlogged areas which makes the establishment of seedlings 

difficult. To overcome this constraint, Directorate of Water Management, Bhubaneswar has 

developed a cyclone and flood resilient mechanism in the form of over aged seedlings of 60 days 

old. This has provided an yield advantage of about 32% over the normal seedlings (30 days old) 

and most importantly this practice has helped successful establishment of seedlings in cyclone 

and flood prone areas (Roy Chowdhury et al., 2011). 

 

Flood resistant aquatic crops with economic importance 

In areas of perennial waterlogging and cyclone prone areas where even rice cultivation is 

difficult, Directorate of Water Management, Bhubaneswar has standardized a technique for 

cultivation of aquatic crops with economic importance such as water chestnut. It was revealed 

that water chestnut either as sole crop or with fish which has potential to provide net income of 

famers by Rs.33,000/ha. The package of practices for cultivation of other aquatic crops such as 

Typha sp. and Colocasia sp. were also standardized for flood prone waterlogged areas. 
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Contingency crop planning and post flood management 

Contingency crop planning helps in providing better resilience in post cyclone and flood period 

resulting in lesser extent of crop damage. The contingent crop plans were prepared for 

Kendrapara, Puri, Cuttack, Bhadrak, Jagatsinghpur and Balasore districts of Odisha for better 

cyclone/flood resilience. The practice of zero tillage as crop management intervention helped in 

better crop establishment and productivity of sunflower, okra and bitter gourd under post flood 

situation.  

 

 

Land modification techniques for better cyclone / flood resistance 

In medium and lowlands under high rainfall region and cyclone and flood prone areas, land 

modification such as raised and sunken bed technique would be highly effective in utilization of 

the available water, higher crop productivity, cropping intensity and economic net returns. The 

adoption of the technology increased kharif paddy and pointed guard yield from 4.2 t/ha to 5.2 

t/ha and 4.24 t/ha to 4.74 t/ha respectively in addition to fish yield of 1 t/ha. Raised and sunken 

bed system facilitated conservation of available water resources and crop diversification 

resulting in higher economic net returns to the farmers (Rs. 60,000/- per hectare).  

 

Bio-drainage options for better cyclone and flood resilience 

In cyclone and flood prone and waterlogged areas, the practice of bio-drainage using Casuarina 

and Eucalyptus plantations would act as a viable flood resilient system as they improve soil 

drainage and operates better micro climate. This allows intercrop cultivation and helps in 

advanced planting of rabi crop resulting in higher water and land productivity. The farmers will 

get higher economic net returns due to fuel wood, intercrop and rabi crop produce. 

 

In addition, water and soil conservation measures in flood catchments in cyclone prone areas are 

needed to moderate peak flows and water suspended sediments and siltation of water ways. The 

practice of de-sanding, de-siltation and land shaping will help in bringing desirable shift in soil 

physical condition under post flood situation. 

 

Conclusion 

The frequent occurrence and major area of incidence of cyclones and floods significantly limit 

agricultural productivity in India which in turn affects the socio-economic prospects of farmers 

and food security. Cyclone disaster risk cannot be minimized successfully through application of 

isolated management measures. We have to enhance the accuracy of cyclone preparedness and 

implement the potential agricultural techniques and structural measures as part of the 

multipronged and integrated management approach in cyclone prone areas. Immediate attention 

must be paid to contingency crop planning and integrated cyclone and flood management 

strategies for reducing the extent of damage. Both structural and non-structural measures along 

with the strong coordination and communication among various stakeholders and community 
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management would provide better cyclone and flood resilience. The identification of agro-

climatic zone based resilient agricultural system for different situations of cyclone and flood 

incidence in would certainly provide necessary relief in this direction. The strong coordination 

among the Ministry of Home Affairs (nodal agency for natural disaster management in India) 

and other agencies such as Ministry of Agriculture, Water Resources, Civil Supplies, Heath, 

Science and Technology, Department of Space, Indian Meteorological Department, Relief 

commissions of State governments and Non Governmental organizations would help in 

implementing cyclone and flood resilient agricultural systems.  
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