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Introduction 

 

Climate induced natural disasters (CINDs) like drought, flood and cyclone have become serious 

problems to Orissa. CINDs are of regular occurrence particularly in coastal Orissa and have 

become the part of normal life. The poor people are the worst affected. In most years, adjustment 

in household activities combined with relief works provides the minimal succors (employment, 

food, etc.). However, occasionally the situation gets worsen like the case in coastal Orissa since 

late 1990s.  The farmers and fishermen who are the traditional food producers living in such 

fragile environments become ecologically, geographically and economically marginalized. 

However, over time they have evolved certain coping mechanisms and adaptive strategies to 

reduce drought, flood and cyclone vulnerability. 

 

This communication focuses on coping strategies of the poor to drought, flood and cyclone 

vulnerability in coastal Orissa. The vulnerability towards all these three extreme events and the 

rural household's coping strategies are discussed. Rural people's perception and attitudes about 

natural disasters are also reported. For the study, a simple random sample was adopted and 

interviews were carried out through questionnaire. From the study a picture of coping responses 

was built up.  

 

The common perception of rural households in the study area is that climate has changed for the 

worse with increased frequency as well as intensity of CIND events in recent years. Although 

the warning system was also developed and found to be timely and largely accurate, the rainfall 

forecasting in drought years were misleading. Further, the cyclone warning was ignored by the 

rural households which resulted in higher causality than expected. As with most other warning 

systems, there appears to be a missing link between the warning signals and follow up action.  

 

Discussion 

Natural resources are prime mover for a society for sustainable growth and development. The 

coastal economy is more prone to its control due to enormous contribution it makes to 

livelihoods of the people. The village Naladiapalda under Mahakalpara block of Kendrapara 

district in Orissa, a perpetual victim to the climatic turbulences testifies this. The NRM group 
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along with other colleagues carried out focused group discussion with the people of different age 

groups to ascertain the symbiotic relationship of natural resources within the coastal ecosystem 

and the livelihoods of the people. 

Case Studies 

The initial discussion with the villagers revealed that the soil and vegetation of yester years are 

no more reassuring to make up whatever loss is caused to the people due to floods and droughts 

in the village. The elderly people recalled their memory that with little or no application of 

fertilizer, the paddy and groundnut yields were bumper in kharif and post kharif respectively. 

There were floods, but the duration of floods was less due to large spread area of the Paika river 

which has been narrowed down on either side with construction of embankments. The river was 

also flowing almost round the year and severity of salinity was not there till mid April or month 

of May. The people were mostly using “Janta” for water lifting from the river and the traditional 

“Chua” or water hole in the riverbeds was a permanent source of fresh water.  However, the 

control of Mahanadi water at different places like Hirakud, Naraj barrage at Munduli and Jobra 

barrage in Cuttack intensified the woes of villagers due to reduced lean flow of the river and 

resulting salinity intrusion in as early as month of March. The dug wells use to supply water 

round the year. The village had a good part of area under forest, which used to supply fuel woods 

and minor forest produce for daily livelihoods of the people. The land, water resources and 

vegetation endowment in the village took care of immediate needs of livelihoods that have 

dwindled with the progress of time. 

Dynamics of land resource management 

Reacting to our query on quality of land resources, the villagers reacted that the land in the 

village has become less fertile over the years. Earlier they used to get 30 to 40 quintals of paddy 

per hectare of land put under kharif, which declined with the passage of time, and presently they 

used to get hardly 12 to 15 quintals of paddy. Even the productivity of HYV paddy is also 

declining. The villagers opined that the land resources under private and common property 

management are low productive due to top soil washout in floods or drought, which are common 

in the village. The soils have low water holding capacity. The private holdings are fragmented 

and distributed in 4 to 5 parcels in some cases. The general perception of the villagers towards 

management of natural resources especially land was that there is little scope for any contingent 

measures to prevent flood and drought as the problem is so severe that, human endeavor is not 

strong enough to prevent it. As per the villagers perception, around 70% of land was under low 

land category in the Tikhiri Gram panchayat. However the villagers opined that upland counts 

for more than 40% in Naladiapalda village alone. Rest of the land resources come under medium 

and low land category. The uplands suffer maximum in the event of a drought. The low lands do 

not get ready for a second crop due to unfavourable edaphic condition. When the fields are 

ready, irrigation facilities are not available for the crop. Around 10% of land is perpetually in 

saturated condition in the village, indicating problem of waterlogging. The villagers used to grow 



102 
 

local waterlogging varieties of paddy like “Baunsa Gaja”, Rajamalli and Dhuruva Khuda, which 

were low, productive but water logging resistant. The degradation of land over the years has 

forced some farmers to penury and out migration as no other sources are available for livelihoods 

in the village. The villagers are of the opinion that due to application of fertilizer the soil natural 

productivity decreases.  

Scientific land management in the monsoon has little scope except putting some land under 

paddy and backyard vegetables. The local varieties like Baunsa Gaja, Rajamalli, Dhuruva khuda, 

Pakhira are popular local varieties practiced in kharif in low and medium lands. The lowland 

paddy cultivation is called “Sarada” in the local area. The average yields vary from 0.5t/ha to as 

high as 1.5 tons for the local paddy.  In the event of waterlogging and flooding Raja Malli and 

Dhuruba khuda perform better and can give 30-40% of potential yields even if flooded for 15-20 

days. In relatively uplands the people take Khandagiri (HYV), which gives a yield of 1.5 to 2.0 

t/ha. The short duration pure upland paddy cultivation is called “Biali” in local parlance, which 

is highly susceptible to droughts. Almost all the farmers use broadcasting method of seed sowing 

in kharif and transplanting for rabi “Dalua” crop where ever taken up. Only 10% of land is put 

under transplanting (medium lands) in kharif. The concept of intercropping or strip cropping, 

crop diversification, which are considered drought hedging land management practices are not 

prevalent in the area. The farmers view that yields get affected due to intercropping. Early 

sowing is also not possible due to hard soil condition in the month of May. Uttam Nayak a 

progressive farmer has the contingent crop planning in the event of a flood. He goes for early 

winter vegetable and groundnut as he has control over a tube well installed in his field (50ft 

deep). He also charges Rs. 50 for one hour pumping if pump is hired out. 

Decrease in wetland area 

The villagers reported that the wetlands that were around 20-25% of total geographical area 

decreased over the years due to encroachment for agriculture and habitation. The wetlands used 

to modulate heat waves in the extreme summer and lot of birds and reptiles were seen that was 

conducive for maintenance of ecosystem. However the wetlands have reduced to less than 10% 

presently.  

Impact of climatic hazards on land resources 

Uttam Nayak reported a grim picture of natural hazard that has forced him almost to penury. 

Consecutively he faced crop loss for 3 years out of last 5 years either due to flood or drought. In 

2001 there was severe flood. In 2002 there was drought and again in 2003 there was flood. River 

Paika proved to be sorrow of Naladiapalda village. The embankment has worsened their plight. 

The 26 households caught outside the flood embankment are worst sufferers.  One Shri Surendra 

Nath Samantray lost 2.5 acres of land to sand casting in the super cyclone. In the 2003 floods he 

lost 100 % of crop 2.5 acres of land. The floods usually come in the months of July and August 

and most of the land is put under kharif paddy by then. The flood not only affects the crop but 

also washes away field bunds and sometimes the topsoil is also affected. However the huge silt 
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load also helps in improving soil quality due to sediment deposit which sometimes prompt the 

farmers to apply less fertilizer. The duration of flood sometimes last for month that completely 

destroys any sort land based enterprise. Black gram or groundnut is taken up after flood instead 

of paddy wherever irrigation is available otherwise the field is left fallow. Black gram is 

considered as best as the post flood crop as it does not require irrigation and fertilizer application 

is almost nill due to improved soil condition because of siltations. In the event of flood coming in 

the maturity of the crops, farmers used to cut top portion of the paddy and leave the rest in water. 

In the event of drought, the common land management practice is to strengthen bunding to 

prevent runoff and close rat holes in the fields. 

The quality of soil is generally good as perceived by the farmers due to repeated flooding and 

siltation. However sometimes due to washout of topsoil under high velocity flood current, the 

yields do not commensurate the potentials of the soil, which is compounded by low fertilizer use.  

Land management has little relevance for land less categories of population except some 

economic activities like grazing in common lands (which is scanty) and digging for mud wall 

construction. However they are indirectly affected in terms of availability of wage employment 

that gets affected due to flood or drought. The leasing in system though prevails in the area, the 

land less people seldom go for it due to high rental fixed for produces. The land less people who 

constitute around 20% of population in the village migrate in the event of severe drought and 

flood. 

Traditional Water resource management 

Some old villagers recall that river Paika had been meeting their water requirements almost in all 

season and the current salinity problem the month of April to June was not there some fifty years 

back. The village has no community irrigation pond and the private ponds are scarcely used for 

irrigation purpose as the ponds are shallow and get dried by February leaving little scope for 

irrigating a second crop. In total 5 shallow tube wells owned by private individuals are in 

operation in the village that irrigate around 60 to 80 acres of land in kharif and 30 acres in rabi 

through diesel pumps. Around 40-50 people are water users from private tube wells. The 

common method of irrigation in ayacut under private tubewell is through field channels and 

mutually decided scheduling among the beneficiaries. Large distance conveyance channel is not 

economic due to unleveled field conditions. As little common land is available in the villages, 

community pond system is conspicuous in its absence. As the river Paika is nearby, pond water 

gets emptied by January due to lower riverbed. The traditional water lifting devices in the area 

are “Janta” or “Sena” for small and marginal farmers for surface water. Bund raising is 

practiced in the event of an imminent drought. They know the utilization of dew for blacgram 

and green gram as they term it “Kakar pani” for crops. They traditionally know In-situ water 

harvesting system through maintenance of bunds. But repair and maintenance of field bunds are 

costly and get little attention by the farmers. Mulching, as a method of soil and water 

conservation is known to the people and sometimes practiced for vegetable cultivation to reduce 
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ET. The people opine that large investment in river lift system using Paika river could irrigate 

around 500 acres of land and people are ready to form Pani Panchayat for the same. However 

the river water gets saline by April and hence summer crop is also constrained in the absence of 

assured irrigation. The drinking water problem is severe due to drying up of existing sources and 

salinity ingress due to over drafting in tube wells. Most of the hand pumps are defunct or dried 

due to non-maintenance. The absence of a strong water market prevents private investment on 

water resources. The water market is at nascent stage.  

Recycling of drainage water 

The villagers used to recycle drainage water for life saving and supplemental irrigation when 

the crops are stressed especially in kharif. The quality of recycled drainage water is not bad as 

perceived by the farmers due low fertilizer and pesticide use. In the rabi the fields nearby the 

surface drainage system used to have vegetables or summer paddy by utilizing drainage water. 

Sometimes the community uses it for sanitary purpose also. 

Dwindling Vegetation 

The village had around 10-15% of land under forest cover 50 years back in community as well as 

private lands. The fuel wood requirement was met from the forest. Though the forest was not 

dense, the people were meeting the requirement of traditional forest species for religious 

functions and the bamboo was major species that was contributing to the household 

requirements. The timber species were not available in the forest. Rampant Cutting of bamboo 

and other trees denuded the forest cover and exposed them to repeated grazing by cattle. The 

shrubs also dwindled in the process. The flower species like “Champak” etc are no more 

available in the area. The private forest plantations are also becoming rare. A species of wood 

apple that was plenty is hard to get now. The smell of “Kadamba” a traditional forest species are 

extinct now. Earlier people used to plant these in the common forest land and private lands. The 

most preferred species now is “Chakunda” in private lands due to speedy growth and log 

availability. The preference has also shifted to eucalyptus due to economic reasons. But 

plantation activities are not common in the area. Cashew nut plantation in private lands is seen in 

backyards of some farm family. Organised orchards are not available in the area. 

 

Common Property Resource Management 

Earlier the village used to have small area under village forest, which dwindled with the passage 

of time. The villagers used to gather minor forest produce and fuel woods from the forest. 

However the forestlands are no more in existence and encroachments have taken the toll of 

forestlands. The community pond system is also not prevalent in the village. The publicly 

provided drinking water tube wells are mostly defunct due to ill maintenance and drying up of 

source. The use of tube wells for drinking water sometimes has caste biasness where upper castes 

getting easy assess. Previously the forestland used to be a grazing land for the cattle. With 

forestland gone, the grazing is a big problem for the cattle. Community Pastureland is not 

available in the village and the cattle are set free in rabi for open grazing in fallow private lands. 
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The stalk feeding is practiced in kharif only. Around 120 cows and 70 number of bullock 

population face severe deficit in feed availability and are under nourished. Total goat population 

is around 300 but sold early due to absence of grazing facility. 

Coping Mechanism 

Relief anticipation is immediate behavioral pattern in the event of a flood or drought. (It is a 

bureaucratic joke that Orissa has three cropping season. These are kharif, rabi and relief) The 

common approach to any imminent flood is to provide higher basement for grain storage and 

leave the crops to destiny. Some farmers cut down in inputs from the beginning anticipating 

drought and/or flood. The seed rate is lower than recommended doses and fertilizer use is also 

minimal. If flood comes in the month of August or September the kharif paddy gets destroyed 

and people do not go for paddy again. Instead they sow black gram and groundnut after receding 

of the flood and the field is ready edaphically. However some farmers (10%) go for transplanted 

paddy by procuring sapling from Marshaghai or Kujanga (Nearest block headquarters) if flood 

recedes in last week of August. Land draining in the event of excess rainfall is commonly 

practiced by constructing “adinallaha’. No other conservation method is practiced. Varietal 

choice is not much influenced by calamities. However the preference is always for HYV due to 

promise higher yields even though risky. The people are of the opinion that due to destruction of 

plantations and village forest the severity of floods are more. Preparing land for vegetable 

cultivation after flood or drought are common crop management practices.  

 



106 
 

Ecosystem Impact –Response Matrix for NRM 

Climatic 

Hazards 

Ecosystem Service Impact Livelihood Impact Response 

Soil Resource 

endowment 

Water Resource 

Endowment 

Vegetation 

Cyclone Salinization if 

cyclone intensity is 

more. Private land 

and common land 

washout, bund 

breaches as well as 

embankment 

breaches. Damage 

to standing crops in 

the private lands 

and severe littor 

deposits, water 

logging due to river 

surge.  

 

 

 

 

 

 

 

 

 

 

 

 Water bodies both 

in private and 

public land gets 

polluted and saline 

if sea surge is there 

River and streams 

surge and gets 

muddy. Problem in 

getting drinking 

water 

Crop loss and 

drinking water 

problem. Fish 

harvest from water 

bodies reduces or 

totally destroyed  

Uprooting of new 

and old trees, 

horticultural plant 

devastation. 

Coconut plant 

maximum 

affected. Old 

banyan tree 

uprooted. Banana 

and other 

economic species 

affected most. 

Shrubs and herbs 

inundated and get 

destroyed due to 

combined effect 

of winds and river 

surge. Chakunda, 

another economic 

species gets 

uprooted 

immediately. 

 

Displacement of 

livelihoods groups, 

desertification and 

overall Insecurity 

to life and property 

for a prolonged 

period. 

Community need 

for forest products 

(MFP) minimized 

and self-reliance in 

fuel woods gone 

Community water 

use becomes 

difficult and social 

conflict for water 

sharing intensifies 

especially between 

different social 

classes. Upper 

caste getting easy 

access than the 

lower castes. 

Repairing breaches in 

bunds and 

reestablishing if need 

be. Vegetative barrior 

against wash outs, 

provision of drainage 

and wait for relief 

materials from 

different sources. 

Out migration for land 

less in search of work 

Cut down in food 

expenditure. 

Depending on money 

orders if someone 

employed outside. 

Borrowing from 

relatives and from 

money lenders 

Mortgage and Sale of 

valuables 

 

Replantation of fruit 

trees and sometimes 

social forestation if 

encouraged by 

departments 

 

Tube well repairing by 

agencies and 

decontamination of 

existing water bodies. 

Resource full go for 

tube well boring   

 

Floods Crop washout, 

waterlogging and 

contamination of 

land due to littor 

deposits. Also silt 

deposit, which is 

sometimes 

Immediate water 

logging Pond water 

contamination and 

well water 

contaminated. 

Drainage network 

silted and free flow 

Trees uprooted 

under severe flood 

current. If 

duration is more 

the shrubs and 

tree species get 

decomposed 

Cut down in 

present 

consumption and 

govt. food for work 

programme if 

implemented does 

not supply enough 

Provision of raised 

basements for grain 

storage and earthen 

made grainstorage 

“Sangha” used in the 

flash floods. The 

community response 
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beneficial. Sand 

casting is severe 

problem and eats 

away arable land. 

Sometimes frees 

land from toxicity  

 

 

 

of water reduces. 

Drinking water 

source polluted. 

Water bodies get 

extinct if current 

washes away 

bunds. Fish 

resources washed 

away from ponds.  

 

under silt load. 

Some species gets 

completely 

washed away.  

wage employment 

to all categories of 

people. Social 

functions are 

postponed. 

Temporary 

migration to urban 

areas for 

employment. 

Borrowing money 

from relatives and 

from 

moneylenders. Sale 

of gold if 

possessed. 

build up in the form of 

joint effort for 

embankment 

protection and sharing 

food and shelter 

among themselves. 

Drinking Water 

transported from 

unaffected area by boat 

some times. Wells are 

drained out after 

receding of floods. The 

water hyacinth in the 

ponds naturally gets 

washed out making it 

clean of weeds.  

Drought Parch land devoid 

of green cover. 

Speedy wind 

erosion of topsoil 

due to drying up of 

moisture. Soils get 

hard for plowing. 

Transplanting not 

possible and “Gaja 

marudi” if just after 

sowing or 

transplanting 

drought unsets. 

Severe rat holes in 

the fields appear. 

Immediate drinking 

water problem and 

drying up of water 

bodies like ponds 

as well as tube 

wells. Seasonal 

streams and 

perennial streams 

dry up. Ground 

water gets saline 

and river water also 

unfit for irrigation 

and drinking. Fish 

population severely 

affected due to 

drying of water 

bodies. 

Vegetations also 

reduced due to 

excessive drying 

of soil and 

depleting ground 

water table. 

Unavailability of 

fodder for cattle 

and canopy cover 

for after noon 

resting or escape 

from scorching 

heat.  

Severe crop 

damage and cut 

down in 

consumption 

expenditure. On 

farm Investment 

ability reduced. 

Low yields create 

food insecurity and 

imbalance diet. 

Non availability of 

fodder reduces 

cattle milking. 

 

Social spending 

reduced. Marriages, 

religious ceremonies 

cut down.  Preparation 

for early second crop. 

Migration for wage 

employment, Sale of 

cattle, Sale of 

valuables, Reduced 

food consumption. 

Government and other 

agencies food for work 

programme intensified 

but inadequate for 

family maintenance 

Heat 

wave 

Less land based 

activities and 

drying up of water 

bodies. Summer 

ploughing 

suspended causing 

delay in kharif 

operation 

Water bodies 

heated and become 

unfit for human 

and cattle use. Fish 

dies. Faster 

decompose of 

aquatic weeds. 

Trees become less 

vigor and loose 

green lusture. 

Wage employment 

is also difficult due 

to rising 

temperature. Loss 

in horticultural 

crops like less 

coconut production 

and less buying and 

selling activities in 

agricultural 

produce. 

Thatching intensifies. 

People do not venture 

out for land based 

economic activities 
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Appendix-I 

A checklist of NRM approach in Coping with natural disasters and Village preparedness for the same as 

responded by the livelihoods groups. 

Planning: No planning strategy is adopted in the village and the response is spontaneous and fatalistic. 

Capacity building: People have developed inherent strength to face the calamities and little training or 

awareness camp organized except common Govt. advertisement for use of hygienic methods for drinking 

water or sanitation.  

Insurance and other adapting mechanism: Crop insurance available and subscribed by around 50% of 

farmers but no compensation due to complicated procedures. 

Social Response and adaptability: Group response in terms of sharing of common space and building 

group pressure on public machineries for relief and rehabilitation 

Mitigation: Activities to prevent or reduce impacts of a catastrophic event prior to its occurrence, such as 

land use planning; retrofitting, building codes and public education are not prevalent in the area. 

Disaster risk mitigation Structural approaches are almost nil 

Non-structural approaches employ land-use controls, information dissemination, and economic 

incentives to reduce or prevent disaster vulnerability. No such control is available in the villages 

Risk spreading measures: Adopted sometimes through crop management strategies and keeping lands 

fallow. 

Institutions: NGOs, community-based organisations and government agencies. The village committee in 

position and other agencies step in after event. No coordination among the agencies for common 

strategies. 

Conservation and Adapting to Climate Change: Conservation methods though known not adopted. 

Intercropping: Seldom practiced 

Soil Management - This approach for increasing the stability and productivity of soil is a general term 

that involves a range of specific techniques such as fallow cycling, forest buffering, selective planting, 

managed grazing, etc. Soil management is not systematically carried out due to lack of scientific approach 

and severity of problem. 

Water harvesting: No water harvesting method practiced 

Crop management strategy: Sometimes followed 

Multiple cropping in waterlogged area: Not carried out 

Sequence Cropping: Practiced to some extent (10-15% area) 

Drainage Management in Waterlogged area: Field drains provided in excess rainfall situation 

Pasture management: Not practiced 

Water management methodology: Sometimes practiced. 

 

  




