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Numerable natural disasters, including mass-scale-die-off and cyclonic events, ravaged the east coast of the Indian 
subcontinent along the Bay of Bengal (BOB). It resulted in the destruction of the critical flora and fauna and human life as 
well. Over the past 50 years, the tropical cyclones along the BOB coast have resulted in approximately 779,324 casualties 
and along with staggering economic losses amounting to 1.4 trillion USD. The increasing trend of urbanisation, global 
warming, overfishing, and critical fluctuation in the climatic conditions has led to the occurrence of more cyclones over the 
past few decades. Various species such as whales, turtles, finfishes, jellyfishes, dolphins, etc., face the eco-climatic 
challenges, including a rise in temperature and cyclones, leading to individual or mass-scale-die-off events along the BOB. 
Hence, various sustainable mitigation strategies are required to reduce the occurrence of these cyclones. This review was 
undertaken to have a perspective on management and monitoring strategies to save human life, agricultural land, and the 
rich flora and fauna along the eastern coast of India. 
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Introduction 
The Bay of Bengal (BOB), northeastern part of the 

Indian Ocean, extends over an area of ~2.17 million 
sq2 km and covers about 0.6 % of the total ocean 
body. This is the largest bay in the world and is fed 
with nutrient-rich water by around 10 large rivers, 
including the Ganges, Brahmaputra, and Mahanadi. 
This oceanic (deep) shore provides habitat for a 
variety of marine life such as arthropods, molluscs, 
fishes, etc., that enrich its biodiversity1-4. The BOB 
also has a vital role in controlling the climate  
and weather patterns, including the South Asian 
monsoon5-6. However, several environmental 
challenges such as pollution, overfishing, and effects 
of climatic variation cause rising sea levels, sea 
surface temperatures, and increasing occurrence of 
cyclonic storms, which stand as threats to the coastal 
ecosystem, including the mass mortality events7-10. 

Tropical cyclones over BOB are considered among 
the disastrous events occurring on the earth. Though it 
requires a series of activities and dynamic processes 

to convert pressure depression into a cyclonic storm, 
it is believed that these cyclonic events are the direct 
result of the rising sea climatic conditions. The 
cyclonic events of these regions can be categorised 
into two distinct types based on the monsoon period, 
such as pre-monsoon and post-monsoon. Among the 
BOB cyclones, the deadliest event was Bhola in 1970, 
which resulted in the death of around 3,00,000 people 
in Bangladesh. The next severe cyclone was Nargis 
that resulted in 1,40,000 deaths in Myanmar in 
2008(refs. 11-15). In 1999, a super cyclone killed nearly 
10,000 people in the Odisha state of India, which has 
been considered the most catastrophic cyclonic event 
in the history of Indian cyclones. In the last few years 
(2011 – 2024), the India Meteorological Department 
(IMD) has recorded 86 cyclonic events along the 
Indian coastal region of BoB(ref. 16). 

The BOB has been going through a number of 
mass-scale die-off events in the last few decades. 
Mostly, these events are linked to the advancement in 
human development and its noxious effects on the 
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environment. Marine species likely travel long 
distances in different parts of the sea. These species 
face die-off events at any point they face natural 
calamities. However, it draws attention only when 
there is the presence of a huge number of carcasses on 
a shore, including at BOB(refs. 17-18). In the last decades, 
it has been observed that there is an average number 
of 5 – 7 die-off events happening per year over BOB. 
Among these die-off events, the commonly affected 
species are blue button jellyfish (Porpita porpita), 
olive ridley turtle (Lepidochelys olivacea), bottle nose 
dolphin (Tursiops aduncus), disco kokali 
(Dussumieria acuta), and different species of 
jellyfish, whales, etc., along the BOB18. The 
frequency of viral infection is higher than that of 
bacteria and other microbiome19. On average, a viral 
explosion causes the death of around 7000 marine 
lives, whereas a bacterial induction to mass die-offs 
causes roughly 350 deaths19-20. Therefore, it was 
hypothesised that a comprehensive review of the 
losses along the Bay of Bengal and associated areas 
under such natural calamities and designing possible 
mitigation strategies against them would make a great 
contribution.  
 

Data and Methodology 
The current article emphasises the BOB, the largest 

Bay in the world, located in the north-eastern region 
of the Indian Ocean, occupying an area of 2,173,000 sq. 
km(refs. 21-24). Authentic sources about the discussion 
going on the mass-scale die-off events along with the 
cyclonic events across the coastal region of the BOB 
are collected. Data were mostly collected from the 
IMD, and some data were scraped from peer-
reviewed research papers, review articles, irrespective 
of the region, and laboratory. The events on mass-
scale die-offs were listed first, and then the data 
containing the information about the cyclonic events 
along the BOB were collected from IMD and 
arranged separately for easy access. As the number of 
cyclonic events along the BOB is higher across world, 
it draws attention to the regulations of climate over it. 
From past decades, it has been observed that the 
number of cyclonic events was increasing, and there 
are altogether 86 cyclonic events recorded from 2011 
– 2024 along the BOB(refs. 25-28). These cyclonic events 
caused huge damage to the resources and directly 
affect the socio-economic status of the affected 
region. The details of the deadliest cyclonic events 
across the BOB were taken for analysis by comparing 
the intensity of the cyclonic storm and its effect on the 

environment. The cyclonic events like low pressure 
and depression, which didn’t affect the environment 
or cause less damage to the resources, were excluded 
from the analysis. Each mass-scale die-off events 
across the BOB were documented for analysis22,29.  
 
Climatic events and mass-scale die-offs 
 

Trends of climatic changes along the BOB 
The changing characteristics of the world's oceans 

are largely due to the integrated factors that have 
contributed to the indication of climatic variation 
along the BOB. The 2019 Intergovernmental Panel on 
Climate Change (IPCC) Third Special Report on The 
Ocean and Cryosphere in a Changing Climate 
(SROCC) states that the ocean has absorbed 90 % of 
the excess heat produced by greenhouse gases (GHG) 
emissions since 1970(ref. 30-33). The elements 
influencing the climate variation along the BOB have 
been presented holistically with reference to the 
Indian seas(refs. 26,34-35). 

Over the last 45 years, the Sea Surface 
Temperature (SST) in the Indian seas has increased 
by 0.2 C to 0.3 C(refs. 4,36). The investigation 
performed by Anandan et al.37 has suggested the 
increment of SST by 0.6 C along the northeastern 
Indian coast within the period of 40 years from 1976 
to 2015. The SST has been increasing at a rate of 
0.001 to 0.005 per year along the southeast and 
northeast coastal regions. A dramatic shift in this rate 
of temperature rise has been recorded in the last 
decade5,15,38-40. Such an increase in temperature tends 
to change the composition of the coastal mangroves 
and lead to an increase in harmful algae. The harmful 
algal blooms occurred intensely along the Bay of 
Bengal, resulting in adverse effects on the coastal 
ecosystem31. 

Recently, in 2023, the Intergovernmental Panel on 
Climate Change (IPCC) in their ‘AR6 Synthesis 
Report: Climate Change 2023’ stated that the global 
surface temperature increased by 1.1 C during the 
years 2011 – 2020 with respect to that of the years 
1850 – 1900. This rising surface temperature 
accelerates the waning of terrestrial ice sheets due to 
the increased melting. As a result, the melted water 
adds to the ocean, leading to a rise in ocean volume, 
and therefore, a rise in a sea level26. Moreover, the 
absorbed heat from GHG emissions promotes the 
thermal expansion of water, thereby adding to a rise 
in sea level. With reference to global sea level rise, 
BOB has also been modelled using the Coupled 
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Model Intercomparison Project CMIP5-simulations. 
Results indicate that by 2050, the sea level at the BOB 
will rise by 37 cm(refs. 35,41-45). Increase in sea levels has 
been affecting the coastal agricultural sector, causing 
loss of fragile habitat at coastal lands and hampering 
coastal tourism22,28,46-47. 

Cyclones are also among the evident phenomena 
triggered by climatic disturbances. These cyclonic 
storms, ocean-air interference events, acts as conduits 
for heat transfer between the ocean and the 
atmosphere. These storms serve as a mechanism for 
releasing solar heat that accumulates above the sea in 
the humid, foggy conditions of the summer tropics. 
They form when the surface water temperature 
reaches a specific threshold of approximately 26 °C, 
extending to a depth of around 50 – 100 meters. 
According to IMD's extensive historical data, the 
highest number of Tropical Cyclones (TC) occurs in 
October and November. Additionally, the number of 
depressions has been dropping since 1950, while the 
occurrence of Severe Cyclonic Storms (SCS) has been 
increasing since 1960. A study by Girishkumar et al.26 
and Pattanaik et al.48 was carried out to review the 
frequency of cyclone occurrence along the coast of 
the BOB. They reported a total of 27 storms during 
1981 – 1995, while 24 storms during 1996 – 2010 
have been developed over BOB. It was found that 
during the period 1981 – 1995, out of 27 storms 
observed, 8 were turned into cyclonic storms (30 % 
conversion) and in the later period i.e., during 1996 – 
2010, out of 24 storms noticed, 10 were converted 
into cyclonic storms (42 % conversion). This study 
reveals that in the recent past, the conversion rate has 
been increased by 12 %(refs. 25,46,49). 

Mujumdar et al.50 found a statistically significant 
increase (1 flood event per decade) in severe flood 
events over India from 1985 to 2019 using the 
Dartmouth Flood Observatory flood database48,51. 
Increase in extreme rainfall events44,52-54, severe 
cyclone intensification44,48,55 and prolonged breaks56 
may have intensified river floods post-1950s. Floods 
may be rising due to long-term climatic variability57-

58. Tropical disturbances and cyclones are more likely 
to flood major rivers and jam drainage systems in 
Chennai45,59. One of the worst floods in the region 
occurred in December 2015. An unusually extended 
wet spell from 1 – 17 January 2021 (IMD report of 8 
February 2021) was observed in the Tamil Nadu and 
Puducherry areas. Most dates till 16 January 2021 had 
above-normal rainfall. This severe rainfall was due to 

the western disturbance. The east coast, West Bengal, 
eastern Uttar Pradesh, Gujarat, Konkan, and most 
urban regions like Mumbai, Kolkata, and Chennai  
are at higher flood risk33,53,60. Under the “Paris 
Agreement”, precipitation extremes under 1.5 and  
2.0 °C Global Warming Levels (GWL) increased 
short-term rainfall extremes and flood risk in urban 
India61. 

The recent news of a boat carrying fish that 
capsized has elicited concern from various 
environmentalists. In the Kendrapara district of 
Odisha, a boat carrying ~2 tons and 20 kg of fish lost 
its balance and capsized near the shore, causing a 
blockage for the rest of the boats. According to the 
fishermen, the windy weather and the southerly wind 
led to the catching of such a large number of fish. The 
fish were not native to the area, and they fetch a high 
price in the market. The climatic conditions of 
Gahirmatha marine sanctuary, and the confluence of 
brackish water and marine water, form the perfect 
breeding ground for olive ridley turtles, horseshoe 
crabs, dolphins, sharks, fishes, etc. Climate change 
and human interventions using trawlers and fishing 
nets have reduced the breeding tendency of these 
animals, which may lead to them becoming 
endangered soon. 
 

List of cyclonic events over the BOB 
India is prone to a definite number of tropical 

cyclones each year. In contrast to the Arabian Sea and 
the Indian Ocean, the BOB faces the highest number 
of cyclonic storms. It has been evident that the 
cyclonic events seen long the Bay of Bengal has been 
the highest in the year 2022 and lowest in the year 
2015 in between years 2015-2023 (Fig. 1). It includes 
80 % of the world’s cyclones that were caused by the 
destructive BOB(refs. 44,83). In addition to all the data, 
IMD has documented 86 cyclonic events along the 
BOB coast between 2011 and 2024. Those cyclones 
are classified as low-pressure, depressions, deep 
depressions, cyclonic storms, severe cyclonic storms, 
and super cyclones based on their intensity. Although 
not all of the cyclonic events were fatal, almost 10 – 
15 events were proven as the costliest, among which 
Bhola in 1970 caused 300,000 deaths in 
Bangladesh14,71-72, and Nargis 2008 resulted in the 
death of around 140,000 people in Myanmar69,73. A 
super cyclone in 1999 killed 10,000 people in Odisha 
and caused a loss of around ₹20,000 crore properties. 
In 2019, extremely severe cyclone Fani devastated 
Odisha and West Bengal by killing 64 people  
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and destroyed nearly ₹60,000  crore  of  properties28.  
Extremely severe cyclonic storm Mocha (on May 
2023) was the recent deadliest event, which caused 
the death of 463 people and damaged $2.24 billion in 
areas like Andaman and Nicobar Island, Sri Lanka, 
Myanmar, Bangladesh, and India. In 2020(refs. 74-75), 
cyclonic storm AMPHAN landed in West Bengal and 
caused the death of 89 people and damaged the 
coastal area. It is observed that this type of cyclonic 

event across the BOB caused severe damage, 
affecting human life, livestock, and the ecosystem, as 
well as the economic status of the affected area.  
 

List of mass-scale die-off events over BOB 
The rate of mass-scale die-off events over the Bay 

of Bengal is observed, which is assumed to be the 
result of large-scale infrastructure development, 
overexploitation, and a rise in environmental  
insults, including pollution across the coastal belt 
(Figs. 2, 3 and 4). In 2015, a large-scale die-off was 
observed across the coastal region of BOB. In March 
of the same year, three sperm whales (Physeter 
marcocephalus) were found dead along the coast of 
Puducherry, Alambaraikuppam, and Uyyalikuppam. 
The body of the whale found in Puducherry was 50 ft 
long male, weighing 3 tonnes; whereas the body 
found in Uyyalikuppam was 52 ft long adult male17,62. 
In 2016, the highest number of such die-off events 
was observed. About 300 olive ridley turtles and 
bottlenose dolphins were found dead across the Puri 
beach of Odisha. In the last week of February of the 
same year, 40 olive ridley turtle carcasses were found 
on Puri beach. About 80 turtles were found dead at 
the Jatadhari river mouth on Paradip beach, Odisha. 
In January 2016, 80 short-finned pilot whales were 
stranded at Tuticorin along the BOB. Of these,  

 
 

Fig. 2 — Damages incurred to the aquatic fauna along the Indian eastern coast facing Bay of Bengal under the cyclonic events 

 
 

Fig 1 — Number of cyclonic events observed from 2015 – 2023
across Bay of Bengal 
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45 died, and the remaining were pushed back into the 
sea by rescue63.  

Recently, some die-off events could be considered 
for analysis, including those of dolphins and whales 
along the coast of BOB. According to the Kuakata 
Dolphin Protection Committee, carcasses of 15 
dolphins were found on Kuakata beach, Bangladesh, 
between January and September 2021. On 28 August 
of the same year, 2.5 tonnes of blue whale were 
spotted along the shore at Cox’s Bazar, Bangladesh64. 
Between January 2020 and June 2021, 15 dolphins 
and 2 whales were found dead, which drew attention. 
A large number of carcasses of Disco Kokali 
(Dussumieria acuta) and jellyfish were found in 
Digabaruni and Pethakata of Puri district, Odisha. 
Further, it is concluded that the deaths of this large 
number of species could be due to the effects of the 
severe cyclonic storm YAAS. Due to cyclone 
MOCHA in May 2023, the carcasses of thousands of 
crown jellyfish were spotted on Puri beach of Odisha 
state. Experts stated that this could be due to the rising 
sea surface temperatures and high tides during the 
cyclonic event. On April 10, 2021, dead Brede’s 
whale was found at Himchhari beach in Bangladesh, 
which was 16 m in length, 3 m in width, and weighing 

about 3.5 tonnes. This kind of die-off event is 
gradually observed across the BOB, which is a matter 
of great concern and indicates an unfavourable ocean 
environment for ocean dwellers27. It has been noticed 
that cyclonic events has affected molluscs to the large 
animals such as whales along the Bay (Fig. 2). Most 
of the events were noticed along Odisha and Tamil 
Nadu cost. Large scale fish and blue button die-off 
have been noticed along the Bay, also during the 
cyclonic events (Fig. 3).  

BOB plays a significant role in the Indian 
monsoon; however, changes in climatic factors such 
as SST, Sea Surface Salinity (SSS), humidity, and 
wind flow adversely affect it. The seawater level of 
the BOB has increased by 30 % in the last decades 
compared to the world31. These huge changes in 
climatic factors are the direct results of 
overexploitation of natural resources, global warming, 
and human resource development65. 
 
Effects on socio-economic status  
 

Loss of human life 
Human resources were known to be the best in the 

world for their extraordinary role in global 
development. This kind of catastrophic event causes 

 
 

Fig. 3 — Mass scale die-off events of various fish and other species along the Indian eastern coast facing Bay of Bengal under the
cyclonic events 
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significant  damage to   human   resources;   harming  
economic as well as the social status of a community. 
Such disastrous cyclonic events have been recorded 
for decades14,66 (Fig. 4). The super cyclone in 1999 
that struck Odisha, India, caused the loss of nearly 
10,000 lives and became the deadliest cyclone. In the 
twenty-first century, due to advanced forecasting and 
safety measures, the death rate during cyclonic events 
is decreasing25,67. In 2015, the cyclonic storm 
KOMEN caused the death of 83 people in West 
Bengal, 6 people in Bangladesh, and 2 people in 
Myanmar, whereas, during October of the same year, 

31 people were killed in the Tamil Nadu state of India 
due to a deep depression in BOB. Total 101 people 
lost their lives during the severe cyclonic storm 
ROANU in Sri Lanka. VARDAH took the lives of 24 
people in Tamil Nadu, India, in 2016.  

The cyclonic events named MARUTHA and 
MORA in 2017 led to the death of 10 people in 
Bangladesh66,68,69. OCKHI caused the death of 35 
people in India, and 27 people were killed due to a 
landslide in Sri Lanka. Among all those cyclonic 
events between 2015 and 2023, the cyclone TITLI in 
2018 killed 77 people in Odisha and 8 people in 

 
 

Fig. 4 — Loss of human life during the cyclonic event across the coastal region of the Bay of Bengal 
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Andhra Pradesh of India43. An extremely severe 
cyclonic storm, FANI in 2019, became dangerous by 
killing 64 people in the Odisha state of India. In 2020, 
a super cyclonic storm AMPHAN became the 
deadliest by taking the lives of 93 people in West 
Bengal, India, whereas during cyclone MOCHA, the 
death of 143 people was recorded. These large 
numbers of human lives lost during life-threatening 
cyclonic events are directed towards the loss of 
economic and social status of that community, as per 
IMD(ref. 70). 

As this kind of disastrous cyclonic event caused 
damage to human resources, it was also observed to 

have a negative effect on the livestock of that area 
(Table 1). During the cyclonic event, many domestic 
animals, birds, fish, and other animals also lost their 
lives. In 2015, 10,088 animals were killed during 
cyclonic storm KOMEN, whereas in 2019, nearly 
7000-8000 livestock lost their lives. In 2020, the 
cyclonic storm NIVAR caused the death of 88 
animals with 8,130 poultry birds13,43,70-84. Most of 
such events are noticed along Odisha and  
West Bengal costal lines. Early steps including 
evacuation prior to cyclonic events was found to save 
human lives leading to even zero casualties in the 
former case (Fig. 4).  

Table 1 — Timeline showing the various cyclones with their characteristic features and life and property loss 

Year Cyclone 
name 

Wind 
speed 

Landfall 
location  

Affected states Human 
lives lost 

Property loss References  

1970 Cyclone 
Bhola 

185 
km/h 

Bangladesh  States of 
Bangladesh and the 
eastern Indian 
states of West 
Bengal 

300,000 86.4 million USD Hossain & 
Hossain14; 
Hossain66; 
Chadwick et al.71 

1977 Andhra 
Pradesh 
Cyclone 

~220 
km/h 

Diviseema Andhra Pradesh 
 

~10,000 ₹1.7 billion Raghavan et al.76 

1999 Odisha 
Super 
Cyclone 

~260 
km/h 

Paradeep Odisha 9,887 US$1.5 billion Kalsi 77 

2008 Cyclone 
Nargis 

215 
km/h 

Myanmar  States of Myanmar, 
Bangladesh, and 
Sri Lanka 

140,000 15.3 billion USD Khan et al.69,73; 
Westra et al.73 

2013 Cyclone 
Phailin 

215 
km/h 

Gopalpur, 
Odisha 

Odisha, Andhra 
Pradesh 

45 Estimated $700 
million in damages 

Srinivasa et al.78 

2018 Cyclone 
Titli 

150 
km/h 

Palasa, Andhra 
Pradesh 

Andhra Pradesh, 
Odisha 

85 Significant damage 
to crops and 
infrastructure 

Rao et al.43;  
Rao et al.79 

2019 Cyclone 
Fani 

215 
km/h 

Puri, Odisha Odisha, West 
Bengal 

64 Estimated $8.1 
billion in damages 

Panda & Devi80 

2020 Cyclone 
Amphan 

240 
km/h 

Near Bakkhali, 
West Bengal 

West Bengal, 
Odisha 

89 Approximately $13.5 
billion in damages 

Maneesha et al.74 

2021 Cyclone 
Yaas 

130 
km/h 

North of 
Dhamra Port, 
Odisha 

Odisha, West 
Bengal 

20 Estimated $2.84 
billion in damages 

Seo et al.28 

2023 Cyclone 
Mocha 

280 
km/h 

Myanmar Andaman and 
Nicobar Islands, 
Sri Lanka, 
Myanmar, 
Bangladesh, and 
India 

463 $2.24 billion Rizwan70 

2024 Cyclone 
Dana 

120 
km/h 

Odisha coast Odisha, West 
Bengal 

4 in West 
Bengal 

Significant 
disruptions and 
damage to 
infrastructure 

Banerjee et al.81 
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Effects on agriculture 
Agriculture is the pillar of the Indian 

economy54,85. Cyclonic events always caused 
damage to the standing crop field, which directly 
decreased the economic status by declining the yield 
percentage. Loss of agricultural lands has been 
recorded along the Bay of Bengal as evident from 
the decline in trend from 2018 to 2021 (Fig. 5). After 
cyclone VARDAR blew, ₹35,571 crore of 
agricultural loss has been recorded, whereas during 
GAJA in 2018, 88,102 hectares of agricultural land 
were washed away, and 80 % of coconut trees were 
rooted out in Tamil Nadu and Andhra Pradesh46,82. 
PEETHAI caused damage to 10.3 lakh hectares of 
agricultural land and 10,000 hectares of horticultural 
land in the state of Andhra Pradesh, India. Extremely 
severe cyclonic storm FANI turned into a nightmare 
for farmers, washing out 148,663 hectares of crop 
fields in Odisha, 1,365 hectares in West Bengal, and 
1,12,000 hectares of land in Andhra Pradesh. 
NIVAR in 2020 resulted in damage to 34,000 
hectares of crop fields, and ₹50.7 million was lost 
due to floods in India. The state of West Bengal, 

India, suffered damage to 2.21 lakh hectares of 
agricultural land during cyclone YAAS in 2021, 
which also resulted in damage to properties worth 
₹20,000 crore (Table 2). Such agricultural loss after 
the cyclonic storm decrease business and the 
economy of the affected area28,84,86,94.  
 

Possible mitigation plans 
Natural calamities always cause loss of life, 

damage the infrastructure, and natural resources, and 
have deleterious consequences for the economic, 
social, and environmental status of a community. For 
cyclonic events, possible mitigation plans should be 
advanced forecasting, early evacuation, and flood 
control management, which will reduce their 
impact9,87. The coastal ecosystem is always 
considered a priority for evaluating the effects of 
cyclonic storms; however, it is necessary to 
implement proper coastal zone management to 
prevent the impacts of cyclonic events9,66. Mangroves 
are found to be the frontline during coastal hazards. 
The dense aerial roots of mangroves can break waves, 
dissipating wave energy. As a result, the entrained 
sediments get deposited on the floor. These sediment 
blankets, in turn, act as a barrier against erosion in 
coastal regions. Developing the mangrove ecosystem 
near coastal zones and river estuaries, cyclone-prone 
areas, will reduce the impacts of cyclones88-90.  

Forecasting cyclones helps estimate their frequency 
and intensity. By knowing their intensity, awareness 
can be created among the communities. Early 
evacuation of people and domestic animals before 
landfall of cyclonic storms reduces loss of life. In the 
case of disaster management, the Indian state Odisha 
comes first in the world, in 2013 Odisha carried out 
early evacuation of nearly 1 million people ahead of 
cyclone Phailin, whereas during the strike of cyclone 
Fani in 2019, the Odisha government evacuated 
nearly 1.2 million people based on the forecasting91-93. 
Odisha is the first to take the initiative to develop a 
warning system for broadcasting disaster-related 

 
 

Fig. 5 — Impacts of natural disasters on loss in agricultural lands
India 

Table 2 — Agricultural damage caused by various cyclones 
Year Name of the cyclone Agricultural damage References 
2016 Varda ₹35,571 crore of agricultural loss Mondal et al.46 
2018 Gaja 88,102 hectares of agricultural land damaged,  

80 % coconut trees rooted 
Mondal & Chaudhuri82 

2018 Peethai 10.3 lakh hectares of agricultural land damaged  
and 10,000 hectares of horticultural land destroyed 

Ali & Aziz94 

2019 Fani 148,663 hectares of crop fields in Odisha, 1,365 
 hectares in West Bengal, and 1,12,000 hectares  
of land in Andhra Pradesh were damaged 

Katzenberger et al.84 

2021 Yaas 2.21 lakh hectares of agricultural land loss Seo et al.28 
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information to the ground level. About 1200 villages 
in the coastal region of the state of Odisha  
now receive tsunami or cyclone-related information 
through mass messaging and sirens94. Construction of 
a coastal belt highway can provide easier access to 
road transport system, and long tree plantations near 
the coastal belt can help break wind speed and also 
help maintain the temperature on shore. Similarly, 
underground wiring for the electrical supply can 
provide another option to reduce losses in electrical 
equipment and interruptions in electric power supply 
in frequently affected areas.  

Global climate change events are evident in many 
studies as associated with increased disaster events. 
Specifically, the numbers of cyclones at the global 
and regional scales, for example, in the BOB regions, 
is noted95-109. Along with cyclonic hits, other 
environmental factors, such as temperature rise, also 
lead to trouble for the inhabitants along the cost110. 
Such events are not specific to BOB only, but have 
also been noted along the North Indian ocean111-116. 
Although early forecasting can mitigate most of the 
loss during such climatic extremity117, casualties and 
other losses at the environmental level are still 
documented. Additionally, infectious diseases are also 
responsible for mass-scale die-off events that may 
occur interchangeably between terrestrial and aquatic 
organisms118,119. As viral or bacterial infections spread 
in populations, such as in schooling fish, research 
may also focus on mass-scale die-offs in coastal fish 
and invertebrate populations.  
 
Conclusion 

Large-scale die-offs of human lives, flora and 
fauna in the BOB due to natural disasters, including 
cyclones, highlight the devastating consequences of 
extreme weather events intensified by climate change. 
Storm surges, high winds, and flooding contribute 
significantly to habitat destruction, biodiversity loss 
and human casualties. It underscores the need for 
improved early warning systems, disaster 
preparedness and ecological conservation strategies to 
mitigate future impacts. Strengthening coastal 
defences, restoring mangroves, and implementing 
sustainable land-use can enhance resilience. 
Addressing these challenges requires collaborative 
approaches among governments, environmental 
agencies, and local communities to ensure human 
safety and the preservation of the ecosystem near 
BOB. 
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