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Climatic Vulnerability of India’s Coastal Regions

India is highly vulnerable to various natural 
hazards such as droughts, floods, heat-waves and 
cyclones. Around 76 percent of India's coastline is 
prone to cyclones and tsunamis, while 59 percent 
of the country is vulnerable to earthquakes, 10 
percent to floods and river erosion, and 68 
percent to droughts.

The effects of climate change are adding a new 
and more intractable dimension to the existing 
risk profile of vulnerable areas. It is believed that 
climate change will alter the number, severity, 
frequency and complexity of climate-induced 
hazards. With this uncertainty, and more 
importantly, with new areas experiencing extreme 
events, it becomes critical to adopt an integrated 
climate risk management approach Vulnerability 
to climate change is determined, in large part, by 
people’s adaptive capacity Integration of disaster 
risk reduction into national and local development 
policies and plans is considered one of the key 
processes to promote a sustainable and climate 
resilient development paradigm. Communities, 
especially poor women and men, need to be 
supported in adopting and incorporating risk 

reduction concerns into their day-to-day lives, livelihoods and occupational patterns.

Climatic Vulnerability of Coastal Regions

India has a coastline of about 7,516 km of which 
5,400 km is along the mainland. The entire coast is 
affected by cyclones with varying frequency and 
intensity. Although the North Indian Ocean (the 
Bay of Bengal and Arabian Sea) generates only 
about 7% of the world’s cyclones (5 to 6 TC’s per 
year) their impact is comparatively high and 
devastating, especially when they strike the coasts 
bordering the North Bay of Bengal. 

Thirteen coastal states and Union Territories (UTs) 
in the country are affected by tropical cyclones. 
Four states (Tamil Nadu, Andhra Pradesh, Odisha 
and West Bengal) and one UT (Puducherry) on the 
east coast and one state (Gujarat) on the west 

coast are rather highly vulnerable to cyclone hazards.

The Bay of Bengal is world’s most cyclone prone region. In recent time, it saw the deadliest Bhola 
storm in Bangladesh in 1970 killing about half a million people. A year later in 1971, Odisha was 
hammered by another cyclone taking away around 10,000 lives. Then the 1999 super cyclone 
also took about 10,000 human lives apart from numerous cattle deaths and nearly 9 crore trees. 
In 1999, the damage price tag was about $2.5 billion.

26 out of 35 deadliest tropical cyclones in the world history have been the Bay of Bengal storms. 
In the past two centuries, 42% of Earth’s tropical cyclone-associated deaths have occurred in 
Bangladesh and 27% in India.
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Human population is attracted to coastal zones to a greater extent than to other regions. 
Urbanization and the rapid growth of coastal cities have therefore been a dominant population 
trend over the last decades, leading to the development of numerous megacities in all coastal 
regions around the world. At least 200 million people were estimated to live in the coastal 
floodplain in 1990 and it is likely that their number increases to 600 million by the year 2100. 
Collectively, this is both placing growing demands on coastal resources as well as increasing 
people’s exposure to coastal hazards. In historic times, but even more pronounced in recent 
years, coastal populations around the world have suffered from serious disasters caused by storm 
floods and related wave and wind attack and precipitation. A dramatic example could be seen in 
the coastal region of eastern India (State of Odisha), where a severe category 5 tropical storm in 
October 1999 caused thousands of deaths and displacement and impoverishment of millions of 
residents in a large coastal area.

Global climate change and the threat of accelerated sea-level rise exacerbate the already existing 
high risks of storm surges, severe waves and tsunamis. Climate change may not only enhance 
the most threatening extreme events (e.g., through increasing storminess) but also aggravate 
long-term biogeophysical effects, such as sea-level rise, shoreline erosion, sediment deficits, 
saltwater intrusion into coastal aquifers and the loss of coastal wetlands.

Unlike many other anticipated consequences of climate change, global sea-level rise is already 
taking place. Over the last 100 years, global sea level rose by 1.0-2.5 mm/year. Present 
estimates of future sea-level rise induced by climate change, as presented in the IPCC Second 
Assessment Report, range from 20 to 86 cm for the year 2100, with a best estimate of 49 cm 
(including the cooling effect of aerosols).

6 Ways Coastal Regions are Affected

When assessing impacts of sea-level rise, it is the local change (or rate of change) in relative sea 
level that matters, not the global or regional average. Relative—or observed—sea level is the 
level of the sea relative to the land. 

Irrespective of the primary causes of sea-level rise (climate change, natural or human-induced 
subsidence, dynamic ocean effects), natural coastal systems can be affected in a variety of ways. 
From a societal perspective, following are the six most important biogeophysical effects and it 
must be clear that these effects would usually not occur in isolation:

1. Increasing flood-frequency probabilities and enhancement of extreme flood-level risks;

2. Erosion and sediment deficits;

3. Gradual inundation of low-lying areas and wetlands;

4. Rising water tables;

5. Saltwater intrusion;

6. Biological effects.

Climate Change Vulnerability Index (CCVI) 2014

According to the latest report Climate Change and Environmental Risk Atlas by risk analysts 
Maplecroft, neighboring Bangladesh is the most vulnerable country to climate change impacts in 
the world. According to the report, rising sea levels, severe storms and other extreme climate-
related events will also threaten the future of Dhaka, the Bangladesh capital. Mumbai, Manila, 
Kolkata and Bangkok will have the same experience.

Top 10 economically most severely impacted countries are: Bangladesh (1st and most at risk), 
Guinea-Bissau (2nd), Sierra Leone (3rd), Haiti (4th), South Sudan (5th), Nigeria (6th), DR Congo 
(7th), Cambodia (8th), Philippines (9th) and Ethiopia (10th), out of the 193 rated by the CCVI.

Other important emerging markets at risk include: India (20th), Pakistan (24th) and Viet Nam 
(26th) in the ‘extreme risk' category, in addition to Indonesia (38th), Thailand (45th), Kenya 
(56th) and, most significantly, China (61st), all classified at ‘high risk.'
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The climate-related risks on the CCVI are evaluated three factors: 

1.Exposure to extreme climate-related events, including sea level rise and future changes in 
temperature, precipitation and specific humidity; 

2.The sensitivity of populations, in terms of health, education, agricultural dependence and 
available infrastructure; and 

3.The adaptive capacity of countries to combat the impacts of climate change, which 
encompasses, R&D, economic factors, resource security and the effectiveness of 
government.

India's economic exposure to the impacts of extreme climate related events was recently 
highlighted by Cyclone Phailin. The cyclone caused around US$4 billion worth damage to the 
agriculture and power sectors alone in the state of Odisha, which is also India's most important 
mining region. Up to 1 million tons of rice were destroyed, while key infrastructure, including 
roads, ports, railway and telecommunications were severely damaged, causing major disruption 
to company operations and the supply chains of industrial users of minerals.

The Bay of Bengal

The Bay of Bengal is a northern extension of the Indian Ocean, positioned between India and Sri 
Lanka in the west, Bangladesh to the north, and Myanmar (Burma) and the northern part of the 
Malay Peninsula to the east.
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It's approximately 1,000 miles (1,600 km) wide, with an average depth near 8,500 feet (2,600 
meters). The maximum depth is recorded at 15,400 feet (4,694 meters). Numerous large river 
systems drain into its waters, including the massive Ganges and Irrawaddy.

Weather conditions are often brutal in the Bay of Bengal as 
the area is ravished by heavy monsoon rains, both summer 
and winter. Destructive cyclones are common in the spring 
and fall months, bringing intense winds and severe 
flooding. Because of its low-lying land, southern Bangladesh 
is especially susceptible to these storms. 

What is a Cyclone?

Tropical Cyclone (TC), also known as ‘Cyclone’, is the term 
used globally to cover tropical weather systems in which 
winds equal or exceed the minimum of 34 knot (62 kmph). 
These are intense low pressure areas of the earth-
atmosphere coupled system and are extreme weather 
events of the tropics. Hazards associated with tropical 
cyclones are long duration rotatory high velocity winds, 
very heavy rain and storm tide (the combined effect of 

storm-surge and astronomical tide). Out of these, the storm surge is the greatest killer hazard 
associated with cyclone. 

Cyclone Categories

Cyclone Category Wind Speed in 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

What makes Bay of Bengal Vulnerable to Cyclonic Disasters?

Several factors make the Bangladesh coast and portions of the Myanmar and India coasts very 
vulnerable to storm surge.

• First, these areas with the high death tolls are very low in elevation and have high 
populations because of agriculture in the region. This puts many people at risk if they do not 
follow warnings to protect themselves or if sufficient shelter is not available.

• The northern end of the Bay of Bengal is very shallow and narrows. This creates a funnel 
for the huge surge from strong tropical cyclones moving north or northeast into the low-lying 
land areas.

• Very high astronomical tides add significantly to height of the surge if the cyclone is 
making landfall during high tide. According the Bangladesh Meteorological Department, this 
was the case in both the 1970 and 1991 cyclones mentioned on the previous page,

• Areas along the coast have many small inlets that water is forced into by landfalling 
tropical cyclones, which causes flooding of adjacent land areas.

Given the rise in sea levels expected with climate change, the vulnerability of these locations to 
flooding will likely only get worse. In fact, on tiny island that was involved in a dispute between 
India and Bangladesh disappeared in 2010 due to rising water. Another island close by was 
submerged by water in 1996, forcing residents to evacuate to the mainland.
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The Deadliest Cyclones in the Bay of Bengal in Last 2 Centuries

The National Cyclone Risk Mitigation Project (NCRMP)

The National Cyclone Risk Mitigation Project (NCRMP) is a pioneer project drawn up by central 
Ministry of Home Affairs (MHA) with the purpose of creating suitable infrastructure to mitigate the 
effects of cyclones in the coastal states of India in a sustainable way. The GoI with assistance 
from the World Bank provide 75% of the project cost and the state government bears the rest 
25%. Under the project cyclone shelters, godwons, construction of all weather road to the 
shelters and raising and strengthening of saline embankments are major activities. The project 
period is from January 1, 2010 to December 31, 2015 with retroactive financing. The rural 
development department executes the identified projects. The project was transferred to National 
Disaster Management Authority (NDMA) in September 2006. The project has identified 13 cyclone 
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prone States and Union Territories (UTs), with varying levels of vulnerability. These States/UTs 
have further been classified into two categories; based on the frequency of occurrence of 
cyclones, size of population and the existing institutional mechanism for disaster management. 
These categories are: 

Category I: Higher vulnerability States: Andhra Pradesh, Gujarat, Odisha, Tamil Nadu and West 
Bengal.

Category II: Lower vulnerability States: Maharashtra, Goa, Karnataka, Kerala, Daman & Diu, 
Pondicherry, Lakshadweep and Andaman & Nicobar Islands.

Objectives

The key objectives of the project are:

• Reduction in vulnerability of coastal states through creation of appropriate infrastructure 
which can help mitigate the adverse impacts of cyclones, while preserving the ecological 
balance of a coastal region.

• Strengthening of cyclone warning systems enabling quick and effective dissemination of 
warning and advisories from source/district/sub-district level to the relevant communities.

Project Components

Based on the above objectives the NDMA has been designated as the nodal agency and the 
project has been divided into four components, namely:

Component A: Last Mile Connectivity for the dissemination of cyclone warnings and advisories 
from district/sub-district level to communities, to be implemented by NDMA in consultation with 
participating States/UTs. 

Implementation Partners: NDMA, State Governments of 13 states/UTs

Component B: Construction of physical infrastructure for cyclone risk mitigation to be 
implemented by the States/UTs.

Implementation Partners: State Governments, along with identified Line Departments

Component C: Technical assistance for capacity building on hazard risk management to be 
implemented by NDMA and NIDM in consultation with States/UTs.

Implementation Partners: NDMA and NIDM

Component D: Project management & monitoring applicable to all implementing agencies.

Implementation Partners: Not yet known

For more information, please visit this page: http://ndma.gov.in/ndma/guidelines/ESMF.pdf 

The Disaster Dossier of Odisha

State Profile

Odisha is located between the parallels of 17.49N and 22.34N latitudes and meridians of 81.27E 
and 87.29E longitudes. It is bounded by the Bay of Bengal on the east; Chhattisgarh on the west, 
Jharkhand and West Bengal on the north and Andhra Pradesh on the south. It has a coast line of 
about 480 km. It extends over an area of 1,55,707 square km covering about 4.87% of the total 
area of India. According to the 2011 census, it has a total population of 4.2 crore.

The State is broadly divided into four geographical regions viz. the northern plateau, central river 
basins, eastern hills and coastal plains. The northern plateau region comprises mainly 
Mayurbhanj, Keonjhar and Sundargarh districts. The central river basins lie between the northern 
plateau and eastern hills and include Bolangir, Sonepur, Sambalpur, Deogarh, Bargarh, 
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Jharsuguda, Dhenkanal & Angul districts and a part of Cuttack district. The eastern hills which 
constitute the last portion of the Eastern Ghats, lie to the south and southwest of central river 
basins stretching for about 250 km in northeast – southwest direction through the districts of 
Koraput, Rayagada, Nabarangpur, Malkangiri, Kalahandi, Nuapada, Gajapati and a part of 
Ganjam district. The eastern hills are elevated and are generally 900 m above sea level. The 
coastal plains comprise mostly of Balasore, Bhadrak, Kendrapada, Jagatsinghpur, Jajpur, Puri, 
Khordha, Nayagarh districts and a portion of Ganjam and Cuttack districts. The areas of the state 
north of latitude 20oN have elevation up to 500m above sea level, in general and in the south 
western districts, they rise to 1500-1600m above sea level.

Increasing Frequency of Natural Events

In the past two decade, Odisha has been 
teetering from one extreme weather 
condition to another: from heat-wave to 
cyclone, from drought to flood. The state 
has been declared disaster-affected for 95 
years out of the last 105 years: floods have 
occurred for 50 years, droughts for 32, and 
cyclones have struck the state for 12 years. 
Since 1965, these calamities have not only 
become more frequent, they are striking 
areas that have never experienced such 
conditions before. For instance, a heat-wave 
in 1998 killed around 2,200 people – most 
of the casualties were from coastal Odisha, a 

region known for its moderate climate. Since 1998, almost 3,000 people have died due to 
heatstroke.

The 1999 super cyclone affected places like Bhubaneswar and Nayagarh, which were never 
traditionally cyclone-prone. While the 2001 drought parched fields in coastal districts, the 
unprecedented floods of 2001 submerged 25 of the state's 30 districts. Many of these areas had 
never witnessed floods before. Odisha has experienced around 952 small and big cyclones and 
451 tornadoes between 1891 and 1970. From 1901 to 1981 there were 380 cyclones, of which 
272 resulted from depressions in the Bay of Bengal. Twenty-nine of these cyclones were 
devastating.

A conservative study of the effects of natural disasters reveals 
that between 1963 and 1999, Odisha experienced 13 major 
disasters, which killed 22,228 people (state government figure; 
non-government figure puts the toll at around 40,000), and 
rendered 34,21,000 people homeless.

During the Ninth Plan period (1997-2002), Odisha was in the 
grip of a series of disasters. On the eve of the Tenth Plan 
(2002-03), the entire state was going through a severe 
drought. The total loss of livelihood and damage to capital 
stock due to calamities between 1998-99 and 2001-02 stood at 
Rs 13,230.47 crore, according to the Tenth Plan document of 
the Government of Odisha. This was close to 60% of the 
state's total plan outlay of Rs 19,000 crore for the Tenth Five-
Year Plan!

Natural calamities have seriously affected livelihoods in the state and the income level of people. 
An important fallout has been the serious setback suffered by the capital formation process in the 
economy. Consequently, the state's Gross Domestic Product (GDP) has been substantially 
depressed, as per the State Human Development Report of 2003.

The impact of disasters on Odisha's economy is evident. The state's per capita income declined 
fast in the second half of the 1990s, disaster-wise the worst phase. It is now half the national 
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Coastal Districts

Baleshwar, Bhadrak, Ganjam, 
Jagatjitsinghpur, Kendrapara, 
Khordha, Puri

Non-Coastal Districts
(within 100 km from coast)

Mayurbhanj, Cuttack, Nayagarh, 
Jajpur, Dhankanal, Gajapati
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average. On an average, 900,000 ha of agricultural production are lost every year due to 
disasters. Similarly, between 1980 and 2000, agriculture's contribution to the state GDP fell by 
16%.

Such disasters have resulted in what is known as the 'conjectural poverty'. Natural disasters have 
certainly put Odisha among the poorest states in the country.

Vulnerability to Floods

Between 1834 and 1926, floods occurred at an 
average interval of 3.84 years. Between 1961 and 
2000, floods became an annual affair. In the most 
recent past, massive floods took place on 2006, 2007, 
2008 and 2011.

Floods are the most frequent and devastating 
disasters in the state. Almost 80% of the annual 
rainfall takes place during the 3 months of monsoon. 
The coastal plains are rather flat but the slope inlands 
are steep. It leads to heavy siltation, flash floods and 
poor discharge of flood waters into the sea and thus, 
the embankments are breached with alarming 
frequency.

In Odisha, damages due to floods are caused mainly by the Mahanadi, the Brahmani and the 
Baitarani, which have a common delta where floodwaters intermingle, and, when in spate 
simultaneously, wreak considerable havoc. The problem is further accentuated when flood 
synchronises with high tide. The silt deposited constantly by these rivers in the delta area raises 
the bed levels and the rivers often overflow their banks or break through new channels causing 
heavy damages. Floods and drainage congestion also affect the lower reaches along the 
Subarnarekha River. Rivers Rusikulya, Vansadhara and BudhaBalang and also cause occasional 
floods.

The entire coastal belt is prone to storm surges, which is usually accompanied by heavy rainfall 
thus making the estuary region vulnerable to both storm surges and river flooding. Few districts 
in the western part of Odisha are prone to flash floods. The various factors which contribute to 
the high degree of vulnerability and damages in the State during floods are:

Nearly 80% of the rainfall in the State occurs within 3 months, which also coincides with the main 
cropping season. High population densities in the flood-prone coastal and delta regions, increased 
encroachment in the flood plains because of comparatively better livelihood opportunities and 
development are important contributors to the increased vulnerability to flood. Poor socio-
economic condition of the majority living in the flood plains, and the local economy being 
primarily dependent on the monsoon paddy add to the vulnerability of the community.

Vulnerability to Droughts

During the 1950s only three districts were drought-prone. 
By the 1980s, the whole of western Odisha, consisting of 
five districts, became drought-prone. During the 1990s, 
25 of the 30 districts became drought-prone.

The normal rainfall of the state, calculated on the basis of 
the average of 50 years of annual rainfall from 1901 to 
1950 was 1503 mms, with 73 rainy days. The rainfall 
pattern, however, started showing a declining trend over 
the last 50 years. The average rainfall from 1950-99 
stands at 1349 mm, a decline by more than 10% from the 
previous 50 years.

The pattern of drought in the state is of a varied one, sometime affecting the entire state, 
sometimes a few regions, and sometimes a few districts. However, the contiguous patch 
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consisting of the subdivisions of Padamapur, Bolangir, Titilagarh, Patnagarh, Nuapada, Khariar, 
Bhawanipatna and Phulbani comprising of 47 blocks have been identified as chronic drought-
prone zones. The construction of Upper Indravati Project has considerably improved the position 
in Bhawanipatna Sub division. Many other areas also have started showing improvement during 
the 90‟s, but all these areas still need close monitoring.

Vulnerability to Cyclones

During the 1970s and 1980s only two severe cyclones hit 
the state. During the 1990s, two severe cyclones hit the 
state and the number of cyclonic conditions rose. With 13 
severe cyclones in the last 100 years, After the 1999 
cyclone that took about 10,000 lives the recent Phailin was 
as severe as its 1999 counterpart but could take only 40 
lives due to better preparedness. Phailin’s economic cost 
was over USD 4 billion. Odisha is the worst-affected state 
in India.

The East Coast of India is one of the six most cyclone-
prone areas in the world. Of all severe cyclones that make 
landfall on the eastern coast, 20% hit Odisha, particularly 
during April – May and September – November. Once 
every 2 - 3 decades, a severe cyclone strikes Odisha. All 
the coastal districts are vulnerable to cyclones.

After the 1999 super cyclone, the state government has 
taken measures like installation of modern communication systems, construction of cyclone 
shelters and other improved infrastructure including pucca houses for the poor in the cyclone 
prone areas to reduce the physical vulnerability of the coastal districts to cyclonic winds and tidal 
surges. However, poor socio economic conditions, weak housing, large settlements (including 
densely populated islands near the sea coast) in areas extremely prone to tidal surges, depletion 
of mangroves and tree shelterbelts, location of highly hazardous industries in cyclone prone 
areas, poor road communication to many villages near the coast make the state vulnerable to 
cyclones.

Nearly one third of the cyclones of the east coast of India visit Odisha coast. With the current 
trend of the climatic variability accompanied with global warming and increased green house 
effects, the coastal areas of Odisha are likely to be affected by many more extreme cyclonic 
disturbances and low pressure systems of greater magnitude. Although the total number of 
cyclonic disturbances is more along the Odisha coast, as a natural hazard the severe storms are 
of greater public concern in view of their large scale damage potentiality, loss of life and property. 
By taking together the storms and severe storms which mostly create havoc and incur greater 
amount of damage, the Odisha Coastal Zone is twice more vulnerable in comparison to the other 
eastern states.

Vulnerability to Heat Waves

Climatic changes, decrease in tree cover, depletion of ground water resources and increase in day 
temperature especially during the months of May and June, have made majority of the districts of 
the state vulnerable to heat wave. In 1998, the state witnessed a severe heat wave, which 
claimed over 2,000 lives. Several districts also suffered from extreme scarcity of drinking water.

The heat wave condition in Odisha is becoming increasingly prominent and regular. However, the 
main risk due to heat wave is heat stroke. After the large number of deaths in 1998, the main 
causal factor was identified as lack of awareness and not following certain do‟s and don‟ts during 
heat wave conditions. Though extensive awareness campaigns has reduced large number of 
fatalities post 1998, poor socioeconomic conditions, lack of enforcement and adoption of good 
working conditions during the summer months and remain the main risks of heat wave.
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Climate Change Arrived in Odisha?

There is evidence that suggests that the state's ecology and weather conditions have undergone 
a dramatic change. A section of scientists and climatologists believe that Odisha's extreme 
weather conditions and their frequent occurrence are a dress rehearsal for the meteorological 
mayhem that climate change, induced by global warming, will cause on the earth. On the other 
hand, the state's ecological degradation could well be facilitating the global impact.

Odisha's seasons have all but vanished: the trees have altered their flowering time, birds have 
changed their mating habits, and people are resorting to strange measures to cope with these 
changes. The global focus on climate change has awakened the feeling that the people of Odisha 
could be paying the price for it. 

Of late, every season in Odisha has seen some abnormality. The rains have become erratic; 
winters have become warmer; and the summers longer. Summer temperatures in the western 
part of the state reach 50˚C. People’s lives are already affected. Schools and colleges finish their 
sessions by the end of March; offices open early; cooling in hospitals become as important as 
medicines. Casual labors can’t work beyond noon in summer time. Even the coastal areas are 
experiencing heat-waves. In Bhubaneswar temperature goes above 40 °C, similar to the interior 
Sambalpur. The sharp difference between mean day and night temperatures is a recent trend in 
Odisha's climate.

Historic rainfall pattern shows that there is change in last fifty years.  After 1957 there have been 
more years with less than normal rainfall than before.

For the last few years, sudden changes in the ecology are contributing to multiple occurrences of these 
tragedies every year, creating more and more problems for our people in the matter of relief and 
rehabilitation." The white paper on the drought of 1998-99 observes: "It has been our experience in a 
number of years that late onset and/or early withdrawal of the monsoon, erratic and inadequate rainfall and 
absence of soil moisture are the main reasons of drought. A 1992-93 while paper of Odisha 
Government 

Current global warming trends show that conditions like El Nino will be more frequent, thus cause 
for concern. 

What makes Odisha So Vulnerable

Odisha is placed at the head of the Bay of Bengal where weather is formed. So, even a slight 
change in the sea's behavior can have an immediate impact on the coast. The bay becomes the 
centre of low pressure, bringing heavy rain and cyclones to the sub-continent, especially in 
Odisha. These cyclones and depressions involve circulations of over thousands of kilometres and 
form links between Odisha's atmosphere and the entire planetary circulation system.

Records suggest that there has been a rising trend in all-India mean surface air temperature. 
Rain is caused by a depression formed over the Bay of Bengal. Thus, even a small change in a 
parameter like temperature will have a huge impact on Odisha. Research shows that a change of 
0.5°C can change the character of the monsoons. 

An increase in sea surface temperature is likely to be accompanied by a corresponding increase in 
cyclone intensity. A possible increase in cyclone intensity of 10-20% against an increase in sea 
surface temperature of 2-4°C is very likely scenario. 

Climate sensitive Economy

Poor societies have low adaptive capacities to withstand the adverse impacts of climate change, 
due to the high dependence of a majority of the population on climate-sensitive sectors like 
agriculture and forestry, poor infrastructure facilities, weak institutional mechanisms and lack of 
financial resources. There are vast sectoral and regional variables in India that affect the adaptive 
capacity of the country to climate change. For instance, irrigation coverage is above three-fourths 
of total cultivated area in Punjab, while in Odisha it is less than a quarter. Farmers in Odisha are 
more dependent on the monsoon than others, thus more vulnerable to climate change.
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Close to 80% of the state's population depends on natural resources to survive. It stresses and 
degrades the environment. This makes Odisha further vulnerable to climate change impacts. As 
the mangrove forests get cleared, more and more areas have come under the effect of cyclones. 
Rivers flood more areas due to siltation. Almost 490,000 ha of fertile lands are waterlogged, 
salinated and sand-casted in coastal Odisha as a result of cyclones and floods.

Deforestation

Over 52% of the state's land suffers erosion due to deforestation. Deforestation in western 
Odisha is not only destroying the livelihoods of the local people but also silting up riverbeds, 
causing floods in downstream coastal Odisha. Since 1960, Odisha’s forest cover has decreased 
from 6.8 million ha to 4.7 million ha today. Of the existing cover, only 2.7 million ha of forests 
have a density higher than 40%.

Barren hills lead to fast runoff of rainwater resulting in flash floods in the local area and more 
floods in Odisha's low coastal areas. According to state agriculture department statistics, about 
4.33 million ha of Odisha's 7.2 million ha of agricultural land suffer severe erosion and declining 
fertility. The 2.9 million ha uplands, belonging mostly to tribal and very poor farmers, are 
degraded and barren. With little or no organized efforts to harvest rain, the state loses around 
80% of its rainwater as runoff from these barren lands, leading to water scarcity. This causes 
drought even when rainfall has been only slightly deficient. Drought frequency has increased in 
last few decades.

Loss of Mangrove Forests in Coastal Odisha

Similarly, in coastal areas, a slight rise in sea level makes the region extremely vulnerable as the 
protective mangrove forests have vanished. Satellite pictures of the 1999 cyclone show that 
mangrove forests helped reduce the impact of the super cyclone. Ersama, in Jagatsinghpur 
district of coastal Odisha, that has no mangroves, reported 8,000 deaths during the cyclone as 
tidal waves ingressed 10 km into the land. The coastal district of Kendrapara, which had some 
mangroves left, suffered comparatively less damage. From 1960s onwards, Odisha has lost 45% 
of its mangrove forests.

Cyclone Phailin and Its Impact in Odisha

Phailin – pronounced pie-leen, is a Thai word for 
“sapphire”. Cyclone Phailin lashed the eastern 
coast at Gopalpur, the salubrious seaside holiday 
spot, in Ganjam district of Odisha with wind speeds 
that went up to 240kmph around 7.30pm on Oct 
12, 2013 bringing heavy rains across south coastal 
Odisha and Srikakulam district of north coastal 
Andhra Pradesh. The storm struck the coast of 
Odisha near Gopalpur. This category 4 cyclone was 
similar in size of Hurricane Katrina, but a notch 
below the 1999 storm. The 1999 super cyclone was 

Category 5 as it had wind speed in excess of 250km/hour. It also brought tidal surge of 10-12ft. 

What havoc this cyclone would cause was anybody’s guess. Once the cyclone had passed, the 
country found out that, though unfortunate, but less than 50 people had died during the disaster 
event. This seemed almost miraculous.

Storm surges and freshwater flooding from heavy rains are generally the biggest threats from 
land-falling cyclones in the Bay of Bengal region, home to the most deadly storms in modern 
history. One major reason why Phailin was particularly feared was that the monsoon season has 
saturated soils along India’s coastline.

The Bay of Bengal has been the scene of some of the deadliest storms in recent history. Cyclone 
Phailin was nearly 1,600 km (1,000 miles) from the east coast of India to the west coast of 
Myanmar, an area roughly the size of France. It was massive storm that nearly filled the Bay of 
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Bengal. The cyclone became so fierce because of the absence of wind shear to weaken it and 
water fueling it was warm and deep. A 1999 Odisha cyclone of similar strength killed 10,000 
people. In comparison, Phailin was near the size of 2005’s Hurricane Katrina, which killed 1,200 
people and caused devastating flooding in New Orleans.

Government officials and the aid agencies agree that the havoc caused by the twin disasters - 
cyclone followed by flooding - has been greater than what they had anticipated. The cyclone was 
followed by heavy rains that piled further misery on the people of the region.

In October, it rained 300 percent more in Odisha than the average. The rains left another 15 
dead even as houses already damaged by the cyclone suffered more battering. The twin disasters 
caused devastation which would be the biggest in state's history,

Trail of Destruction Caused by Phailin

Farmers and fishermen were of course the direct 
victims of the storm but disruption of markets and 
loss of livelihood goes far beyond that. Not only the 
storm damaged crops, flooded fields, felled trees, 
leveled houses, disrupted electricity and 
communication lines and road transport but what is 
not discussed by the glamour seeking media is the 
permanent loss of livelihood of the poor and the 
issue of can they survive without migration.

If we follow the official accounts, more than half of 
Odisha's 42 million people were affected by the 
cyclone and the resulting floods. Over 16,000 
villages were clearly impacted, over 8 lakh houses 

were damaged and over 2 lakh animals and birds got killed.

But the real problem is damage to agriculture; paddy, coconut, cashew nuts, banana and 
vegetable cultivations have gone. Human death toll has been less than 50 resulting from the 
cyclone and the ensuing flood. In contrast, the 1999 cyclone took about 10000 lives.

Standing crop over 860,000 hectares (15%) damaged – including paddy and cotton, the two 
major produce of the state – suffered permanent damage. Over 2,600,000 trees and several 
hundred thousand fruit-bearing trees have been uprooted. Ganjam district was obviously the 
most affected since the storm directly hit coastal Gopalpur.

The destruction to infrastructure was also staggering: more 
than 210,000 electric poles and over 90 electrical towers were 
severely damaged, disrupting power supplies. Communication 
remains badly hit with more than 5,000 km of roads 
damaged. Train movement remains severely disrupted, with 
swollen rivers flooding railway tracks.

Over 11 lakh people were evacuated. 5825 schools were 
damaged, and from the rest about 5000 school premises 
provided shelter to lakhs of evacuees from the coastal 
regions.

The two cyclones - Phailin and Helen- destroyed more than 
110,000. On average, a tree gives 300 nuts per year.

On each coconut tree, farmers get Rs 1,200-1,500 per month. In some areas like Uddanam in 
Srikakulam district and Konaseema in East Godavari district, people have been growing coconut 
trees in their yards too. For instance, each house in Konaseema villages has 4 to 20 coconut 
trees. If a crop like paddy, banana or sugarcane is damaged, the loss will be only for that season 
or a year, but in the case of coconut tree, it takes seven to ten years to get the same tree and 
same production.

Marine Sector Losses
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West Bengal, but the crew 
member were spotted in a 
lifeboat and rescued by a 
Coast Guard Dornier aircraft. 
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In marine sector 2,460 boats were completely damaged, while 944 were damaged partially. The 
traditional marine fishermen living on Ganjam district coast especially those of Gopalpur area are 
the worst affected. The reality is that most fisherman families now do not have the means of 
survival as their boats and nets have been damaged by the cyclone.

The storm also hit the tanks and ponds used for pisciculture: Around 1,650 hectares of tanks and 
ponds were damaged. In Ganjam, 11,218 tanks and ponds are used for inland fishery.

Cricket Match or Storm Relief?

It was a sick joke on these people when they were told that the helicopter deployed would be 
diverted to dry up the wet cricket field for the India-Australia match. For the local media, the 
plight of people fighting with hunger was also less glamorous than a a cocktail dinner for a 
visiting celebrity sportswoman.

Ganjam District

In Ganjam district, about 240,000 houses and over 200,000 hectares of crops were ruined, aside 
from extensive damage to infrastructure. 17 out of 22 blocks including Aska, Polsara, Chikiti, 
Purushottampur, Ranguilunda and shergad were among the worst affected.

How Preparedness Saved Lives In Odisha

The preparedness shown by 
Odisha government has won 
praises for succeeding in keeping 
the death toll low – below 50, not 
only from within India but also 
from international bodies such as 
the United Nations. 

The special representative of the 
UN secretary general for disaster 
risk reduction, Margareta 
Wahlstrom, said, "We are very 
impressed. We have plans to use 
it as a model for other cities and 
countries to follow as part of our 
global efforts on disaster risk 

reduction." Pointing to the evacuation of nearly 1 million people, she further added, "Odisha's 
handling of the very severe cyclone will be a landmark success story in disaster management.”

This time around, accurate prediction of wind velocity by the Indian Meteorological Department, 
quick response to early warnings of Phailin's potential to cause havoc, timely evacuation of nearly 
9 lakh people from the littoral districts of Odisha and Andhra Pradesh, besides well-organized 
provisioning to cater to the emergency needs of those rescued from the killer cyclone are 
optimistic signs that the country's disaster management authority has been able to get its act 
together. The reason it became possible was availability of cyclone shelters with 2.5 km of 
habitation in the coastal areas. Such a gargantuan effort was entirely lacking in the wake of July's 
killer cloudburst in Uttarakhand. Less than 50 deaths was also in stark contrast with the similar 
cyclone in 1999 which caused around 10,000 human lives.

The storm warning was widely propagated through various channels, up to the last-mile people. 
It helped voluntary evacuation by a large population. This time the prediction accuracy was 
enhanced by the Doppler radar positioned at Bhubaneswar, giving out precise coordinates in 
terms of geographical spread, intensity and timing of cyclones.

The electronic media also provided a 24x7 news coverage which further ensured that Phailin 
became a household name well before its landfall.
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“Fourteen years ago, the super cyclone had taken away everything from me. When it struck this 
area, I survived as I was in the only pucca house in our village, but lost three family members, 
including my parents. This time, I and the rest of the villagers left our houses for a cyclone 
shelter for safety.” – Mantu Maity, Bagagahana village 

“I did not venture outside and stayed in a concrete building in Badahaat.” – Sixty-year-old Amar 
Maharana, a rickshaw puller from Kendrapara town, had lost all six members of his family in 
the super cyclone on October 29, 1999.

“We knew the ferocity and brute force of sea and gale. Nobody here took chances.” – Sashmita 
Mohanty, Former Sarpanch of Satabhaya Gram Panchayat.

As warnings were received from the meteorological department about approaching storm, the 
country's disaster preparedness teams snapped into action, pre-positioning emergency response 
teams and supplies, and evacuating nearly a million people. 

The impressive show of disaster preparedness is thanks in large part to the lessons learnt after a 
powerful cyclone hit the country and killed 10,000 people in 1999, and the plans implemented in 
the years since, say aid workers and disaster experts. A lot of efforts have been put into reducing 
the scale of vulnerability to such disasters.

Incidentally, Odisha had set up its own Odisha State Disaster Management Authority and Odisha 
Disaster Rapid Action Force (ODRAF) soon the 1999 disaster, much before the NDMA and NDRF 
came into being.

The response from the national disaster bodies was fast, which were otherwise non-functional 
until the Uttarakhand disaster and the Union home secretary took daily meetings over the last 
couple of days, coordinating mitigation and relief preparedness with various nodal ministries, 
Armed Forces, NDRF and state authorities.

How the State Responded

According to aid workers, early warnings which started five days before the storm's arrival, the 
pre-positioning of food rations and packaged drinking water in shelters, and the orderly - and 
sometimes forceful - evacuation of close to one million people saved many lives.

As Phailin approached, authorities cancelled the holidays of civil servants during the popular 
Hindu Dussehra festival, deployed disaster response teams with heavy equipment and positioned 
helicopters and boats for rescue and relief operations. Trains and flights were cancelled, roads 
barricaded and help-lines and control rooms set up. Satellite phones and generators were 
dispatched to the heads of districts to ensure they remained in contact with the state capital.

The army, navy and air force were put on standby, and power and telecoms companies were 
instructed to be ready to restore damaged infrastructure as soon as possible after the storm.

Efforts to save people's livelihoods were also taken. Specific warnings were given to fishermen 
not to venture out to sea and to put their boats in safe places, while farmers were advised to 
harvest their standing crops.

In Odisha, the authorities set up 1,073 relief camps to house people who had been evacuated or 
had lost their homes. In Andhra Pradesh, 135 such camps were opened.

In Odisha alone, an unprecedented 873,000 people were escorted to the safety of inland 
buildings that could withstand ferocious cyclonic winds. Another 129,000 people were evacuated 
in neighboring Andhra Pradesh. The previous biggest evacuation was in 1990, when an estimated 
650,000 people were moved in Andhra Pradesh for a cyclone, as per the NDMA.

In Andhra Pradesh, people were evacuated from the low-lying areas of Srikakulam, Vizianagaram 
and Visakhapatnam districts, highly vulnerable to Cyclone Phailin, the most powerful storm to hit 
India since the 1999 Odisha cyclone, when over 10,000 people perished.

The Evacuation Operation
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The authorities did face difficulties convincing 
residents, especially fishermen to evacuate the 
area and move to cyclonic shelters. Fishermen in 
Puri district had little faith in the government's 
ability to ensure their safety and capacity to 
accommodate 50000 people. For instance, most of 
the residents from Penthakata wanted to remain 
inside their houses and brave the storm, but had to 
give up their resistance when the authorities 
insisted. 

In the Ganjam district, the District Collector 
ensured complete evacuation 10 km from the 
coast. The authorities had identified the vulnerable 

areas and also designated 1060 government buildings as cyclone shelters. They had also made 
plans for meals and medical care. Cell phone communication was a great help by way of bulk 
messages, apart from the loud speaker announcements for continuous dissemination of 
information to the residents. 

Rescue officials were also equipped with a database comprising lists of villagers, number of 
families, number of vehicles available for their evacuation as well as available stock of food-grain 
in the rescue centres, that helped them better rescue operations, the Indian Express reported. 

The scale of evacuation operation a day prior to Phailin’s landfall was perhaps unprecedented in 
India's disaster management history and will go a long way to show how careful advance 
planning can help prevent a disaster.

The 1999 Cyclone Disaster was a Wake-Up Call

The 1999 super cyclone which thrashed Odisha with wind speeds of 300 km per hour – killing 
10,000 people and leaving more than a million homeless – was a wake-up call to authorities as 
well as humanitarian agencies. Considering that climate change would bring more severe natural 
calamities to the Indian subcontinent, states like Odisha and Andhra Pradesh have since invested 
heavily in disaster risk reduction projects.

Both states have their own disaster management departments and have built hundreds of 
cyclone shelters across the coast. Technological advances have been made with models that 
forecasters can use to accurately predict weather for seven days in advance.

Humanitarian organizations such as the Indian Red Cross have also played an instrumental role - 
mobilizing thousands of volunteers across the cyclone-prone region; they are trained in first aid 
and can support evacuations and aid distributions.

Drills have been regularly organized so people know what to do when an alert is issued - locking 
up their homes, keeping their cattle in safe places and taking only a few clothes and important 
documents with them.

Exercises such as these have increased the resilience of coastal communities, preparing them for 
emergencies such as Cyclone Phailin, as well as teaching them about life-saving search and 
rescue activities.

Role of Cyclone Shelters

Presence of cyclone shelters within 2.5 km of local residence in the coastal areas was the most 
important factor that saved so many human lives. Availability of over 200 shelters this time was 
the biggest difference from the 1999 super cyclone situation.

Odisha Praised for Saving Lives, but Rehabilitation is Delayed

The Odisha government has demanded Rs 6,000 crores as immediate assistance though the 
actual damage could be five times more. However, the aid for relief and reconstruction has been 
slow in coming. That has been causing severe frustration in the worst affected people who are 
still waiting for some help.
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A team of World bank and ADB visited different areas hit by the cyclone: slum pockets in 
Berhampur and coastal villages in Ganjam, Chhatrapur and Rangeilunda blocks to assess the 
damage. Both the international agencies have agreed to finance $313 million.

The Central government in New Delhi has also sent teams to assess the damage and decide on 
aid, while voluntary agencies are finalizing their own assessment reports for sending them to 
Western donors.

Distress Migration

Experts believe that the devastation caused to livelihood by Phailin, together with a likely delay in 
rehabilitation, will lead to distress out-migration. Already, there is evidence on the ground that 
people are looking to migrate to industrial clusters of Gujarat, Tamil Nadu and Karnataka. 

The Contrast Between Uttarakhand and Odisha Disasters

In 2013, India witnessed two very severe natural disasters. One struck at the beginning of the 
monsoon season and another at the end of it. The sites were vastly different – one in the 
Himalayan hills and the other on the east coast. Though the two disasters took place under 
different weather conditions, but comparisons are inevitable because their impacts were 
drastically different.

The Uttarakhand disaster saw thousands perish as if there was nothing the government was 
supposed to do besides watching people defend their own lives or run for somewhere to hide in 
safety. On the other hand, when the quite ominous Phailin cyclone hit the coastline of Odisha and 
Andhra Pradesh the population on its path was already gone and very few people died.

The contrasting impact on people in the two regions made it amply clear: Odisha learnt its 
lessons from previous cyclones, particularly the 1999 super cyclone, whereas for the Uttarakhand 
state machinery natural calamities were just a way of life along with business as usual. The 
temple stampede in Madhya Pradesh which has killed over 100 people just months ago 
underscored the fact that India does not need nature’s fury to kill people; negligence, apathy and 
lack of responsibility is widespread in the country. 

It is time for Uttarakhand as well as other states in the country to learn from Odisha. The Phailin 
experience is certainly going to be a landmark in country’s disaster management approach. It 
demonstrated that precious human lives can be saved with some sense of planning and 
responsibility. 

If the capacity to cope with natural disasters requires an effective early warning system and 
dissemination of prior information to people as well as availability of knowledge, skills and 
resources at different levels of administration, the man-created disasters in India mostly result 
human negligence and not following the basic principles of crowd management. Stampedes at 
religious gathering resulting in loss of lives are perhaps among the most frequent occurrence in 
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the country. These are easily preventable with proper administrative preparedness and training 
the managers and staff at the religious shrines and temples.

In comparison, the nature and management of natural disasters needs an elaborate government 
response system. In practice, it means coordination between dozens of central and state 
government agencies, training of personnel, standard operating procedures and availability of 
necessary equipments and manpower.

According to a professor at the National Institute of Disaster Management, In case of Cyclone 
Phailin the early warning system worked very well. The path, intensity, timing and location of 
landfall of Phailin were accurately predicted more than three days in advance. The information 
was disseminated in time and people were convinced to evacuate. This was vastly different from 
what had happed in 1999, when it took three days for the first relief plane to land as the airport 
itself was inundated.

In fact, since 2009 all major cyclones to hit the East coast – Aila, Thane, Nilam – were predicted 
quite accurately which minimized loss of human life. The Indian Meteorological Department and 
associated scientific agencies like the National Centre for Medium Range Forecasting get 
meteorological data from several sources – land-based observations, a slew of Indian and foreign 
satellites, ocean data from ships and buoys and data collected by other agencies. The modeling 
and forecasting capability of these agencies has gone up tremendously with addition of computing 
capacity. Now they also have supercomputers for fast data crunching.

Precise early warning is always the first step and then comes the preparedness on the ground. 
While the states of Andhra Pradesh and Tamil Nadu already have relatively well managed cyclone 
preparedness machinery, for Odisha its system was on test with Phailin. Coordination of all 
central agencies including armed forces with the state government agencies was faster and 
smoother, mainly because of the widespread criticism of national agencies after the Uttarakhand 
disaster.

Perhaps the biggest mistake in Uttarakhand was the casual 
approach of the state and district administrations towards the 
warnings of rains and flashflood and the tardy way in conveying 
the meteorological warning to people on the ground. The state 
administration failed to appreciate the importance of the ‘last 
mile’ communication which requires considerable efforts. When 
the advance warning does not reach people in time it becomes 
useless and people have little time to prepare and act.

Odisha has developed a system of communicating cyclone 
warnings to people in coastal areas – through mass media, 
public address systems and at the religious places. It also 
trained a number of youths and held annual mock drills to check 
the system. This made it rather easy to convince people to 
move to safer places, aided by the memories of the devastation 
caused by the 1999 cyclone. 

However, the more difficult task was to coordinate a massive evacuation plan at a short notice. 
Moving nearly one million people from thousands of villages to safer places required mobilizing 
necessary transport, fuel, water and food. It was no less than a well-coordinated army operation. 
The Odisha State Disaster Management Authority has constructed over 200 multipurpose cyclone 
shelters and flood shelters in disaster-prone areas, besides educating people about safety 
measures to be taken during disasters. The shelter buildings were designed to withstand the high 
speed cyclonic winds.

In order to keep the cyclone shelters in good shape around the year, their management was 
passed on to the shelter management committees of local people who also act as disaster 
management task force at the ground level. Many shelters are used as community halls and 
schools, generating some revenue. This way, villagers develop a sense of ownership and are 
enthused to maintain these shelters in good shape. Fifty volunteers in 19-35 age group – 
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recommended by each shelter committee – were trained by disaster management agency in 
disaster preparedness and crisis management.

The Phailin experience proved that human lives can be saved through necessary preparedness as 
soon as the warning is received. However, Odisha now has to work towards institutionalizing this 
experience so that it can be easily replicated in future. The next goal should be to protect and 
minimize the loss of property.

Most houses that collapsed had kutcha structures, shanties and houses with light material like 
thatched roofs. Therefore, use of wind-resistant buildings need to be promoted the government 
by offering financial and monetary support to people. Proper planning to set up villages at 
locations behind natural barriers or at elevated places also need to be incorporated in state’s 
disaster management plans.

In fact, proper development planning and use of correct design and building materials is also 
need of the Uttarakhand state. But as informed people say, honest implementation of existing 
development rules for the fragile hill state will go a long way in making the state safe to live.

Functioning of NDMA and NDRF in the Two Tragedies

The National Disaster Management Agency (NDMA) was able to redeem itself from the adverse 
criticism, it received during the Uttarakhand floods, in Odisha through the massive mitigation 
measures ahead of Cyclone Phailin's landfall in close coordination with state authorities. The role 
of National Disaster Response Force (NDRF) was much smoother in Odisha than in Uttarakhand 
where it saved hundreds of people trapped in hostile locations.

The big difference in NDRF's operations in Uttarakhand and Odisha was that the government in 
the hill state had proved lax and never got a hold on management of rescue and relief. On the 
other hand, Odisha government ensured that the 29 NDRF teams at its disposal were pre-
positioned judiciously and could take up rescue without loss of crucial time.

Officials do point out that the Uttarakhand cloudburst took everyone by surprise and rescue work 
was much more complicated. A helicopter was lost as choppers flew in extremely challenging 
weather and roads were damaged and no alternate routes were available. In case of Odisha and 
Andhra Pradesh it was easier to deploy both air and road relief.

In the case of Phailin, there were clear instructions from the Prime Minister to spare no effort to 
help both the affected states. Having been warned of the forthcoming storm, coordination among 
district administrations, Army, Navy and Coast Guard was as good as could be hoped for.

While in Uttarakhand the NDRF personnel had to act more or less on their own initiative in the 
absence of any clear division of work by the state government, things could not be smoother in 
Odisha and even Andhra Pradesh. Not only was the Uttarakhand government lax in managing 
rescue and relief, but even four months later, it is yet to sanction land in Haridwar for 
permanently stationing an NDRF battalion.

In sharp contrast, the Odisha government professionally handled the Phailin crisis, coordinating 
closely with the IMD, Union government, NDMA and NDRF. Both Odisha and Andhra, which 
ensured minimal casualty by going in for a massive evacuation exercise, are now efficiently 
utilizing NDRF and Central reinforcements to rescue the stranded, clear roads and reach relief 
material to the cyclone-hit.

The rather swift actions in Odisha and Andhra not only cleared roads of uprooted trees and 
electric pole but also rescued 1,033 people Balasore and Baripada, evacuated 199 people from 
Ganjam and Balasore; and distributed relief material. In Andhra Pradesh, the NDRF saved 1,000 
people marooned in Srikakulam villages and shifted them to safer places in boats, rescued 56 
people from Srikakulam and Kalingapatanam, and cleared long stretches of road by removing 
felled trees.

While the NDMA and NDRF was busy in the two southern states, a taskforce set up by the Central 
government in 2011 to review the Disaster Management Act, suggested major changes in the 
structure of both NDMA and NDRF.

Climatic Vulnerability of Odisha Page 20



Climatic Vulnerability of Odisha

Odisha’s Disaster Management System

Stakeholders of the State DM Plan

The State Disaster Management Authority (SDMA), Revenue & Disaster Management 
Department, Odisha State Disaster Management Authority (OSDMA) and the Office of the Special 
Relief Commissioner are the major institutions in the State that deal with all the phases of 
disaster management. All the major line departments of the State Government, the District 
administration, UN Agencies, other technical institutions, Panchayati Raj Institutions, Urban Local 
Bodies, community at large and NGOs etc. are the stakeholders of the State disaster 
management plan.

OSDMA Initiatives

The Odisha State Disaster Management Authority (OSDMA) has initiated number of efforts and 
response mechanism to meet both natural and manmade disasters.

Multipurpose Cyclone Shelters (MCS)

During the 1999 Super Cyclone, it was felt that 
number of deaths was high in the affected areas 
due to non-availability of safe shelter buildings in 
the coastal villages. Only 23 cyclone shelters were 
constructed by Indian Red Cross before the super 
cyclone, wherein about 42000 people took shelter 
and saved their life. This motivated the Odisha 
government and it decided to construct more 
multipurpose cyclone shelters along the Odisha 
coast to provide safe shelters to the vulnerable 
people during floods and cyclones. A similar 
initiative was taken up in the coastal areas of 
Andhra Pradesh.

The cyclone shelter locations in Odisha were 
identified through a scientific survey conducted by IIT-Kharagpur on two ideas. One, no person 
should have to travel more than 2.25 km to get a safe shelter and that he should not have to 
cross a natural barrier. Two, the building is designed to withstand wind speed up to 300 kmph 
and moderate earthquakes. The plinth of these two-storied shelters is above the high flood line 
(HFL) and stands on a stilted floor, which saves them from a storm surge up to the first-floor 
level.

So far, 203 multipurpose cyclone shelters, including 65 by Indian Red Cross Society have been 
constructed in coastal districts of Odisha, under the World Bank assisted National Cyclone Risk 
Mitigation Project (NCRMP) and Integrated Coastal Zone Management Project (ICZMP), and have 
been handed over to the community based Cyclone Shelter Management and Maintenance 
Committees (CSMMC). 52 flood shelters of similar design are being constructed in 9 flood prone 
districts out of Chief Minister’s Relief Fund.

Community members have been trained in Search & Rescue and First aid techniques and all types 
of equipment have been supplied to the shelters. Basic Training on Shelter Management has been 
given to the CSMMC members of all cyclone shelters and 50 volunteers of shelter based Disaster 
Management Teams, per shelter have been given training on First Aid and Search & Rescue 
techniques (25 volunteers in each category per shelter).

Each cyclone shelter has been provided with 32 types of sophisticated equipment required for 
disaster management including power saw, siren, free kitchen utensils, flexi water tank, solar 
light, stretcher, life buoy and life jacket, inflatable tower light, generator, and, etc., To review 
preparedness and to practice the skills learnt, mock drills are being organized in collaboration 
with National Disaster Management Authority (NDMA) in all cyclone shelters on 19th June every 
year. The CSMMCs have been instructed to register under Indian Registration Act, 1860 and 
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funds @ Rs.50000/- each have been provided to the registered CSMMCs as Corpus fund for 
management and maintenance of the building.

Multipurpose Flood Shelters

Construction of 50 multipurpose flood shelters in 9 flood prone districts has been taken up with 
funds sanctioned in the 1st phase out of Chief Minister‟s Relief Fund. Out of these, 16 Flood 
Shelters have been completed. The remaining shelter buildings except one (locked in litigation) 
are likely to be completed soon. Besides, construction of 38 more such shelters has been taken 
up with funds from Chief Minister’s Relief Fund sanctioned in 2nd phase. Construction of these 
buildings is under progress.

Odisha Disaster Rapid Action Force (ODRAF)

Odisha Disaster Rapid Action Force (ODRAF) has been formed in 10 units. Seven units have been 
formed out of Odisha Special Armed Police (OSAP) Battalions and three units have been formed 
out of District Armed Police Reserve (APR). These ODRAF units are located at ten different 
locations in the State based on the vulnerability profile to reduce response time for their 
deployment. These units are at Cuttack, Chatrapur, Balasore, Jharsuguda, Koraput, 
Bhubaneswar, Paradeep, Bolangir, Rourkela & Baripada.

All the ten units are being equipped and trained to combat multi-faceted operations like Water 
related Search and Rescue, Relief Line Clearance, Collapsed Structure Search and Rescue 
(CSSR), and Medical First Responder (MFR). Further, these units are also equipped with 92 
different types of emergency equipment including communication equipment.

ODRAF has not only responded in various operations related to natural and manmade disasters to 
save the lives but also it is imparting awareness and operational level training to govt. officials, 
urban and rural volunteers, school students and Task Force members of the Cyclone Shelter 
Maintenance and Management Committee (CSMMC) for Capacity Building of the stake holders to 
mitigate and minimize the disaster risk.

Capacity Building of Fire Services Units

All the Fire Stations of the state have been strengthened with the provision of search & rescue 
equipment as the second line of Multi-hazard Response Force. The details are placed in the 
ODRAF /Fire section.

Disaster Risk Reduction (DRR) Program: (2009-2012)

GoI-UNDP Disaster Risk Reduction (DRR) program was implemented by OSDMA. It is envisaged 
to support Central and State government initiatives by providing critical inputs that would 
enhance the efficiency and effectiveness of the efforts in Disaster Risk Reduction. The program 
was designed to strengthen the institutional structure to undertake disaster risk reduction 
activities at various levels including risk being enhanced due to climate change and develop 
preparedness programs, policies and practices in order to minimize the risk to life and property. 
The program had two components;

1. Institutional Strengthening and Capacity Building for Disaster Risk Reduction.

2. Urban Risk Reduction.

Institutional Strengthening and Capacity Building for disaster risk reduction project was 
implemented in the three districts in Odisha such as Bolangir, Ganjam and Kendrapara and the 
Urban Risk Reduction Project in the urban areas of Bhubaneswar, Angul and Talcher.

National Cyclone Risk Mitigation Project (NCRMP)

The National Cyclone Risk Mitigation Project (NCRMP) is being implemented in Odisha with 
assistance from Government of India and the World Bank. Odisha State Disaster Management 
Authority (OSDMA) has been identified as the Nodal Agency for implementation of the project in 
the coastal districts of Balasore, Bhadrak, Kendrapara, Jagatsinghpur, Puri & Ganjam. The 
Government of India with World Bank assistance will provide 75% of the Project cost as grant 
and the State Government will bear 25% of the project cost. Construction of Cyclone Shelters 
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and Godowns, construction of all weather approach road to all cyclone shelters and raising & 
strengthening of saline embankments are major structural interventions sought under the 
project. The project period is from Jan 1, 2010 to Dec 31, 2015, with retroactive financing from 
01.01.2010. 

Integrated Coastal Zone Management Project (ICZMP)

Government of Odisha with assistance from Ministry of Forest & Environment, Government of 
India and World Bank is implementing an integrated project called Integrated Coastal Zone 
Management Project (ICZMP) to coordinate activities of various agencies & Departments for the 
sustainable management and usages of coastal resources. Under the project OSDMA is executing 
construction of 14 Cyclone Shelters in two coastal stretches i.e. Gopalpur to Chilika and Paradeep 
to Dhamara.

Establishment of Doppler Weather Radar Stations

OSDMA in association with India Metrological Department (IMD) has taken up steps for 
establishment of Doppler Weather Radar (DWR) Stations at Gopalpur, Balasore Sambalpur and 
Paradeep. Construction of building at Paradeep is complete. The State Government has provided 
an amount of Rs.17.00 crore for construction of buildings at the remaining locating. Works 
Department is executing these projects. IMD will provide the DWR equipment. The DWR is 
specially designed for cyclone tracking, detection and forecasting. Once the Radar Stations are 
commissioned, facilities for tracking events of extreme weather condition will be locally available.

Making the Schools Disaster Resilient

School safety initiative is an endeavor of Odisha State Disaster Management Authority to protect 
the young lives and provide them with a safe learning environment. This involves training of 
children on life saving skills and effective response, strengthening schools buildings to withstand 
natural disasters, hunting hazards in schools through non structural mitigation measures and 
developing school safety plans.

Mainstreaming Persons with Disability in Disaster Risk Reduction Practices

OSDMA in collaboration with Handicap International has taken initiative for mainstreaming 
disability in community based disaster risk management practices.

Capacity Building Activities under 13th Finance Commission Grant

Effective disaster response requires trained manpower to deal with complex situations where 
effective and speedy handling can reduce the impact of a disaster on human life and property. 
OSDMA has initiated a number of measures for building capacity within the administrative 
machinery for better handling disaster response out of the grant received under 13th Finance 
Commission grant.

Mock Drill

Mock drill is an essential attribute of testing the preparedness planning at different levels. Mock 
drills are conducted every year on 19th June at the cyclone shelter level to make the local 
population aware about the preparedness to face disasters. Odisha State Disaster Management 
Authority (OSDMA) organizes mock drills at different levels. This Mock tsunami exercise was 
organized simultaneously in 20 Indian Ocean countries including India in 2011. The exercise in 
which Odisha participated aimed at testing the Indian Ocean Tsunami Warning and Mitigation 
System (IOTWS) and to evaluate the system‟s operational capacity, the efficiency of 
communications among the stakeholders, and the state of preparedness of emergency services. 
Table Top exercises and joint mock drills are also conducted with external agencies like East 
Coast Railways and National Disaster Response Force (NDRF).

Some Concerns About Odisha’s Disaster Preparedness
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The 2013 monsoon in Odisha has been unusual: Spells of dry weather were punctuated by heavy 
rains. After the heavy monsoon showers the landmass usually cools down, but this year the 
weather was hot and humid.  

Past Cyclonic Disasters

As mentioned earlier, due to its peculiar topography the coastal area around Odisha acts like a 
funnel for cyclones. As the cyclones move forward, they gather strength by being squeezed 
between the land mass comprising the Indian and Bangladesh coastlines on the west and 
Myanmar to the east. Due to the constricted path, the winds get stronger and stronger as their 
forces play out on progressively lesser ocean surface before landfall.

Horrifying memories of the 1999 super cyclone were still vividly etched in people’s minds when 
the Phailin arrived. In 1999, the state administration was hardly prepared to do anything and 
people were on their own. If the storm warning was heard by someone it was ignored by all. 
Neither were there cyclone shelters or pucca buildings in the coastal villages for shelter. The relief 
operations started few days later only when nothing more was left to be damaged. The relief and 
reconstruction work lasted for several years, restoring and repairing damaged public facilities of 
electricity and water supplies; roads, railway lines and bridges; and school and hospital buildings. 

Situation is Better Today

Fortunately, we are in a vastly different position compared with the woeful state of preparedness 
in 1999, given the fact that nearly 500 cyclone shelters and hundreds of thousands of pucca 
private buildings have come up in coastal villages.

The changing monsoon pattern is sure due to climate change. It is also unfortunate that 
governments across the world, including the Indian government, are refusing to act fast though.

There are Gaps in Cyclone Mitigation Efforts

Despite the praise for timely evacuation before the Phailin cyclone, all is not well with the Odisha 
State Disaster Mitigation Authority (OSDMA), which was set up in 2000. The task of evacuation, 
providing shelter, and feeding of nearly half a million people proved enough to keep the whole 
state machinery busy. It had no preparations for emergency feeding of livestock.

No effort had been made to link up with youth clubs, the National Cadet Corps (NCC) and the 
National Service Scheme (NSS) in colleges so that a readymade, well-trained volunteer army of 
several thousand are available for rescue and relief work. The first state-level non-governmental 
organization coordination meeting took place on 10 October, just two days before the strike date.

On the technical side, no tidal surge modeling studies were conducted to assess the extent of 
inundation given a particular wind speed and storm surge values, which could have generated 
vital information for the local administration.

Destruction of Natural Coastline Protection System

The natural barriers that were present on the Odisha coast such as 
mangroves and large tracts of sand dunes have been mostly destroyed. 
Illegal shrimp farms have replaced mangroves in most coastal districts 
such as Puri, Kendrapada and Jagatsinghpur. Huge sand dunes more 
than 80ft in height that could quell tidal surges and tsunamis, and break 
high-speed winds were common in the early 1970s on the Kendrapada, 
Jagatsinghpur and Puri coasts. These sand dunes were flattened, thanks 
to beach plantations of casuarina trees after the 1971 cyclone. These 
soft-wood trees snapped like matchsticks during the 1999 cyclone, yet 
the mistake was repeated with the forest department spending crores of 
rupees on such plantations, including the turtle nesting areas on the 
Devi river and Rushikulya river mouth.

The ill-planned development of 12 new ports is going to harm the state’s 
coastline as by disrupting the coastal processes and causing avoidable erosion in many beaches. 
Hundreds of thousands of trees were felled for the POSCO steel plant near Dhinkia and Gobindpur 
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coast; thus, depriving the residents of the natural windshield against high-speed winds. This 
mega steel project could have been located far inland in barren land such as Kalinganagar had 
the government appreciated the need to protect such near-coast tree cover.

The Recovery Challenge from the Cyclone

As the Phailin cyclone passed, people woke to realize that they survived successfully. But soon 
they were hit by a wave of flooding that few had bargained for. Phailin was not as fierce as its 
1999 cousin, but it left a larger area devastated – putting people's lives back by at least 5-10 
years; and for some, almost to the 1999 level. As days and weeks are passing, people have come 
to realize that they have a long and slow way towards full normalcy. 

It is equally important to put back livelihood of the affected people so that they can resume their 
normal lives. This is also a big challenge. Delays in securing the source of livelihood means 
distressed migration which would reflect negatively on the state’s rehabilitation plan. 
Unfortunately, the state has been quite slow on this vital aspect of putting back people’s lives 
back on track.

Estimated losses

(Rs 21,770 crore. More than Orissa's Plan Outlay for 2013-14)

Phailin and the accompanied rains were bad enough, it was the second round of flooding a week 
later that hit people the hardest in the districts of Ganjam, Puri and Balasore. In most villages, 
the tree cover is gone and thousands of acres of paddy fields lie covered in mud or sand. Inside 
homes, whatever remained of furniture and other belongings are struggling to survive the rot. 

The devastation may not be as intense as the 1999 super-cyclone, but it's widespread. Unlike the 
1999 cyclone, where people suffered the wrath of nature for a few days, the Phailin effect is a 
long ordeal for the affected 18 districts.

Population affected

(Over 2 crore of the total population of 4.2 crore)

(Houses damaged: 9.4 lakh, Half of them severely)

For many, polythene sheets are their only cover; those luckier have found shelter in school 
buildings. Some people sold their cattle to repair their homes. Government aid of Rs 15,000 for a 
fully-damaged kutcha house is meager. Since paddy is all gone people don’t have the straw and 
bricks cost money. Many migrant workers returned to help the family now feel trapped.

Power Infrastructure Losses

1,756 feeders, 42,753 substations, 36,885 km of low-tension lines, 4,074 km of extra high-
tension lines, 4.08 lakh electric poles and 93 extra-high tension towers down

Population affected: 3.39 million

With power supply yet to be restored to more than 65 per cent of the affected population in 
Ganjam, people are managing with portable generators or kerosene lamps. Power officials 
promise for early restoration of power supply but people don’t believe what they say. Most people 
use the mobile phones economically to conserve the battery as well as money.

Food relief

8.3 lakh quintals of rice, Rs 73 crore for pulses given to 24.4 lakh families

These figure are after a month from the Phailin. But in several villages, people still complain that 
they had no rice or money. Many did not receive any aid because their houses were in the 
flooded areas.

Crop area damaged

12.4 lakh hectares; In 7.18 lakh hectares, more than 50 per cent damage 

Climatic Vulnerability of Odisha Page 25



Climatic Vulnerability of Odisha

Horticulture: 63,000 hectares damaged

The damage to agriculture is as bad as the 1999 super-cyclone when crop over 17.3 lakh 
hectares area was affected. This time the intensity of winds may have been lesser and the death 
toll negligible, but the havoc is the same. 

Embankments damaged

874.4 km of river embankments, 765.81 km of canal embankments

The waters brought along sand that is now deposited in the fields making them useless. 

Fishermen hit

Around 12,000; 40,000 fishing nets, 12,000 boats damaged, 900 hectares of aquaculture ponds 
submerged

Fishermen were probably the worst hit group, with over 12,000 left without a boat, net or both. 
Many made living by fishing in Chilika, India's largest brackishwater lake. The water from Chilika 
rose almost 10 feet and touched the first floor of the cyclone shelter.

Fund crunch

Low casualties mean less aid

Unlike the 1999 supercyclone, when a large number of corpses and carcasses raised the danger 
of an epidemic, this fear has been largely absent this time. The phalanx of politicians and NGOs 
who otherwise make a beeline to Ground Zero is also missing due to the low casualties. This is 
making it difficult for NGOs and self-help groups to ask for funds. The Chief Minister has asked for 
about Rs 13,600 crore from the Center, including Rs 7,770 crore for medium term reconstruction. 
Officials claim that they can rebuild all the affected areas in the next two years.

Many cynics point out that fter the 1999 cyclone Odisha received only Rs 800 crore against a 
demand of Rs 6,200-odd crore from the Centre.

Lessons from the Cyclone

Given the Will, Any Disaster can be Tackled 

A strong lesson emerges from how the cyclone Phailin was handled — when there is a will to do 
something, India has the competence, capability and resources. Clearly, the Odisha government 
and administration did not forget to learn from the 1999 incident when a super cyclone left over 
10,000 people dead. Since then, the government has built cyclone shelters with a week’s supply 
of ration for each shelter. 9 lakh people were evacuated from the coastal areas and moved inland 
into the shelters. This was made possible because of accurate forecasts from the Indian 
meteorological department. 

As opposed to the experts in the west, including the US Navy’s Typhoon warning centre which 
predicted stronger wind force and classified Phalin as a category-5 hurricane, our IMD scientists, 
maintained their different stand firmly. In the end, not only the Indian prediction on the strength 
of the cyclone right, but also the cyclone path was accurately predicted. There the IMD proved 
that it can’t be underestimated even compared with international agencies. In fact, since 2009, 
all major cyclones to hit the east coast – Aila, Thane, and Nilam – have been predicted well in 
advance, minimizing the loss to human life. The Indian Meteorological Department and other 
scientific agencies had been equipped with advance warning equipment.

The prompt efforts from the National Disaster Management Authority and the National Disaster 
Response Force closely matched the accuracy of IMD inputs. They constantly monitored the 
advance of cyclone Phailin and sent thousands of rescue and relief workers to help the state 
government. Within hours of the cyclone striking Odisha, relief workers were in action. Not only 
did they help contain damage of property and life, they also ensured that the evacuated people 
were returned to their homes after the cyclone had passed. What is heartening is that the loss of 
life was minimal against the fury of the terrible storm.
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For once, even media played a positive role. It has often been criticized for being disruptive and 
self-serving, but in this case, it did a commendable job. Bulletins from the interiors of Odisha 
kept people informed as reporters went into the remotest areas. Focus moved from city-centric 
debates and drama to reporting news that mattered, aptly playing the watchdog role in ensuring 
that relief operations did not become slack.

The special representative of the UN secretary general for disaster risk reduction said, “Odisha’s 
handling of the very severe cyclone will be a landmark success story in disaster management”. 
The UN highlighted Odisha’s efforts in dealing with cyclone Phailin as a successful case study 
globally.

But the unglamorous work of reconstruction is yet show the same level of will and promptness as 
the rescue operations showed. Houses have been destroyed and boats have broken down taking 
away the livelihood of people. Farms have been flooded with saline water, there is a power crisis 
in a number of districts, food is scarce and prices of essential commodities have soared while 
people have little or no money to buy necessities. 

The real success of the Odisha government will be judged by how fast it brings normalcy in 
people’s life. That will be true victory.

A Lot Needs to be Done

If Phailin cyclone hammered the coastal areas of 
Odisha and Andhra Pradesh on Oct 12 this year, few 
days later a man-made disaster in the form of temple 
stampede also took place in Madhya Pradesh. If the 
mighty Phailin could kill less than 60 people, the 
Ratangarh temple tragedy took more than 100 lives. 
The stark contrast points to the importance of disaster 
preparedness that should acquire more importance 
now in the era of climate change calamities.

Just months earlier in Uttarakhand, the government 
machinery was caught off guard by flash floods and 

landslides that put the NDMA to shame. The widespread ridicule of disaster management 
machinery perhaps prompted it to act when Phailin arrived – and the alertness paid.

However, the stampede in a Madhya Pradesh temple tells us that we should not celebrate success 
too soon. There is need to build on the success of Phailin story and institutionalize the system. 
While this should be treated as a benchmark, there is also need to set high standards for what 
the Government can and should do. The science has advanced so much that more investment 
should be made in disaster management, perhaps, taking a leaf from countries like Japan. 

According to a recent review, while all States are supposed to have a disaster management plan 
ready to meet any eventuality, some States including Madhya Pradesh were still not ready. While 
the Tsunami in 2004 woke the authorities towards natural disasters, skills are still inadequate to 
handle man-made calamities. Stampede near Ratangarh temple in Madhya Pradesh was an 
avoidable tragedy. The district administration never anticipated such a disaster and, therefore, 
was unprepared. The judicial inquiry may bring out the truth about various conflicting claims.

The National Disaster Management Authority has recently released a study on crowd 
management. This includes a snake like approach, getting more administrative reinforcement for 
regulating the crowds and formulating plans for the dignitaries. It also suggested that the 
emergency exits should not be blocked and VIP entry should be refused if it hindered the safety 
concerns. Devotees throng temples on auspicious occasions and there should be a system to 
ensure orderly darshan for all. These should be enforced by all States in crowded places.

Some Positive After-Effects of Cyclone Phailin 

A host of agencies have decided to put in place mechanisms to ensure they are not taken by 
surprise the next time.

Himalayan Lakes to be Mapped
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The Geological Survey of India (GSI) has decided to map all moraine-dammed lakes in the 
Himalayan catchments and assess their geotechnical stability, after the Gandhi Sarovar Lake 
breached earlier this June leading to the devastation in Kedarnath.

As per a presentation given to the National Disaster Management Authority last week by A 
Sundaramoorthy, the director general of GSI, the lakes like Gandhi Sarovar are vulnerable to 
lakeburst or breach during heavy rains. It is believed that melting of ice and glaciers due to high 
temperatures in May and June in Uttarakhand, coupled with record high rainfall, swelled the 
Sarovar.

IMD to Improve Weather Forecast

The IMD will improve its forecast mechanism in the landslide prone areas by installing more 
state-of-the-art Automatic Weather Stations and 'closely spaced' Doppler instruments for 
monitoring and developing an Early Warning System, NDMA officials say. GSI has started 
preparing an 'inventory' of landslides in five worst-affected districts of Uttarakhand by stationing 
20 geologists.

Arctic Sea Ice Connection

The government is also considering another presentation by the Earth System Sciences 
Organization, which suggests a 'physical link between intense monsoon convection over north-
west India in Uttarakhand and melting of Arctic Sea Ice.
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