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Abstract

Coastal communities in the Purba Medinipur district of West Bengal are perpetually exposed to hydro-
metrological hazards. Cyclone Yaas (May 2021) caused catastrophic damage, not only to the physical
landscape but also to the socio-economic fabric of the Shankarpur and Chandpur coastal tracts. This study
evaluates the multi-dimensional vulnerability (social, economic, and infrastructural) of the coastal
population and examines the nature of their recovery processes following the devastation caused by
Cyclone Yaas. A micro-level investigative approach was adopted, combining primary household surveys
and field observations. The study utilizes qualitative and quantitative data to assess damage to livelihoods
(primarily fishing and salt-pan farming), housing structures, and local resources. Vulnerability was
mapped by analyzing indicators such as income loss, displacement, and access to relief services. The
findings reveal that the local economy, heavily dependent on marine fisheries and tourism, faced a near-
total collapse post-cyclone due to saline water inundation and structural damage. Small-scale fishers and
marginal farmers were identified as the most vulnerable groups with the lowest adaptive capacity. While
immediate relief provided a temporary safety net, the long-term recovery is hindered by repeated
embankment failures, loss of livestock, and a lack of diversified livelihood options. The study also
highlights a significant shift in the local socio-economic structure due to forced migration in the aftermath.
The research emphasizes that recovery is not merely about rebuilding infrastructure but requires a "Build
Back Better" approach. It suggests implementing community-based disaster risk reduction (CBDRR)
strategies, providing climate-resilient housing, and creating alternative livelihood opportunities to enhance
the socio-economic resilience of the Purba Medinipur coast.

Keywords: Cyclone Yaas, Socio-Economic Vulnerability, Livelihood Recovery, Coastal Communities,
Purba Medinipur, Disaster Resilience.

1. INTRODUCTION
The tropical cyclones originating in the Bay of Bengal have long been a recurring threat to the coastal
geography of West Bengal, India. In recent decades, the frequency and intensity of these extreme weather
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events have escalated significantly, primarily driven by global climate change and the rising sea surface
temperatures. Among these, Cyclone Yaas, which made its devastating landfall in May 2021, emerged as
one of the most destructive 'Very Severe Cyclonic Storms' (VSCS) in recent history. While the
meteorological impact of such storms is often the focus of scientific inquiry, the profound socio-economic
disruptions they cause at the micro-level—specifically within marginalized coastal communities—
demand deeper academic investigation. The district of Purba Medinipur, characterized by its low-lying
topography and extensive coastline, remains at the frontline of this environmental crisis. The Shankarpur
and Chandpur coastal tracts, which form the core of this study, represent a unique socio-economic
landscape. These areas are not only ecological hotspots with sand dunes and mangrove patches but are
also vital economic zones driven by marine fisheries, salt-pan farming, and a growing tourism industry.
However, the physical vulnerability of this coast, marked by rapid shoreline retreat and beach lowering,
has directly translated into a fragile economic state for the local inhabitants. Cyclone Yaas was particularly
catastrophic because its landfall coincided with a 'Perigean Spring Tide' (locally known as Bhora Kotal).
This synchronization resulted in massive storm surges that overtopped and breached embankments,
leading to extensive seawater inundation. At the micro-level, this meant the sudden destruction of mud-
houses, the salinization of agricultural land, and the total collapse of freshwater aquaculture—the
backbone of the local economy. For the communities in Shankarpur and Chandpur, the aftermath of Yaas
was not merely a period of physical reconstruction but a struggle against long-term economic instability
and forced displacement. Existing literature often focuses on large-scale disaster management or broad
meteorological data. However, there is a critical need to understand the 'vulnerability-recovery' nexus
through a micro-level lens. This research seeks to address these questions by assessing the multi-
dimensional impacts of Cyclone Yaas on the Shankarpur-Chandpur tract. By integrating field-based
observations, beach profiling, and socio-economic surveys, this study aims to provide a comprehensive
framework for understanding coastal vulnerability. The ultimate goal is to move beyond temporary relief
measures and propose sustainable, community-centric strategies that can withstand the increasing
unpredictability of the Bay of Bengal's cyclonic regime.

2. Study Area & Location

The investigation is centered on the Shankarpur and Chandpur coastal villages within the Purba Medinipur
district of West Bengal. The area is situated along the Digha-Contai coastal road, approximately 185 km
from Kolkata and 14 km east of the major tourist hub, Digha. It lies strategically between the Ramnagar-
Balisai block and the Tajpur coast. This region is characterized by a mix of sandy beaches, coastal dunes,
and mangrove patches. It falls under the administrative jurisdiction of the Digha-Sankarpur Development
Authority (DSDA). The area is vital for the state's marine fishing industry and serves as a crucial ecological
buffer zone against storm surges.

e Geographical Location and Administrative Setup

The research focuses on the Shankarpur and Chandpur coastal villages, situated in the Purba Medinipur
district of West Bengal, India. These areas were among the most severely impacted regions by the "Very
Severe Cyclonic Storm" Yaas. Administratively, the study area falls under the jurisdiction of the Digha-
Sankarpur Development Authority (DSDA) within the Kanthi sub-division. The Digha planning area itself
spans approximately 8,752.63 acres, encompassing 42 mouzas (17 under Ramnagar Police Station and 25
under Digha Police Station), reflecting a blend of rural and rapidly developing urban coastal landscapes.
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e Physical Orientation and Connectivity

Shankarpur is a tranquil, emerging beach destination located along the Digha-Contai road. It is positioned
approximately 185 km from the state capital, Kolkata, and about 14 km east of the prominent tourist hub,
Old Digha. The study area is strategically located between the Ramnagar-Balisai block (10 km to the
north) and the Tajpur coast (2 km to the east). To its west lies the Digha coast, while the Mandarmani
beach is situated roughly 21 km further east.

e Absolute Location and Cartographic Reference

The study area is geographically positioned on the coastal tract adjoining the Bay of Bengal, near the
border of West Bengal and Odisha. For precise spatial analysis, the absolute coordinates of the study tract
extend from 21°38” 6.55”” N, 87° 33°12.85”’E to 21°38°44.31”N, 87°36°’44.36"’E. Specifically, the
Shankarpur coast is centered at 21.6344°N and 87.5698°E. The entire Digha-Shankarpur-Chandpur-Jaldha
coastal belt is covered under the Survey of India (SOI) Toposheet numbers 73-O/6 and 73-0/10.

Base Map of Shankarpur Coast at Purba Medinipur in West Bengal
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3.

Location Map of the Shankarpur & Chandpur Coastal tract at Purba Medinipur, West Bnegal ~
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Objectives of the Study

The primary goal of this research is to investigate the multi-faceted impact of Cyclone Yaas on the
Shankarpur and Chandpur coastal stretch. The specific objectives are as follows:

I.

To Assess Morphological Changes: To identify and quantify the physical changes in the coastal
landscape, including beach erosion, shoreline shifting, and the lowering of beach profiles post-Cyclone
Yaas.

To Map Flood Inundation: To analyze the extent of seawater intrusion into agricultural lands and fish
ponds using satellite imagery (Sentinel-1) and GIS-based mapping.

To Evaluate Ecological Damage: To examine the destruction of coastal "Green Belts," specifically
focusing on the loss of mangrove patches and the density of dominant tree species like Casuarina and
Acacia using the quadrate method.

To Analyze Socio-Economic Vulnerability: To assess the degree of economic loss suffered by the
local fishing and farming communities and to identify the factors that make these specific populations
more vulnerable to recurring disasters.

To Study Recovery and Resilience Patterns: To investigate the nature of the recovery process, the
effectiveness of existing embankments (seawalls), and to understand the adaptive strategies adopted
by the community to cope with the aftermath of the cyclone.

To Suggest Sustainable Management Strategies: To propose a scientific framework for coastal zone
management that balances tourism development with disaster resilience through "Build Back Better"
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principles.

4. Methodology

To capture the complexity of both physical damage and socio-economic vulnerability, a multi-disciplinary

methodology was employed:

e Primary Data Collection: A micro-level survey was conducted using structured questionnaires to
interact with local fishers, farmers, and small business owners. This helped in quantifying income loss
and assessing the "Recovery Gap."

e Physical Mapping: To understand the loss of land, Dumpy Level profiling was used at various stations
along the Shankarpur beach to measure the depletion of beach height and slope changes.

e Remote Sensing (GIS): * Sentinel-1 GRD imagery was processed through the SNAP (Sentinel
Application Platform) to create precise flood inundation maps, comparing the pre-cyclone and post-
cyclone scenarios.

NDVI (Normalized Difference Vegetation Index) was calculated to assess the damage to the "Green Belt"

(Casuarina and Mangrove forests).

e Quantitative Analysis: A Quadrate Method (specifically 20m x 20m plots) was used at 12 different
locations to study the density and survival rate of coastal vegetation post-landfall.

5. About Cyclone Yaas: The Catalyst of Disaster

Cyclone Yaas was a Very Severe Cyclonic Storm (VSCS) that originated in the East-central Bay of

Bengal.

e Meteorological Data: It made landfall on May 26, 2021, with sustained wind speeds of 130-140 km/h,
gusting up to 155 km/h. The central pressure dropped to a low of 970 hPa.

e The Storm Surge Factor: Unlike many other cyclones, Yaas coincided with a "Perigean Spring Tide"
(Full Moon), which caused the sea level to rise significantly higher than usual. This led to massive
"Overtopping" of embankments.

e Specific Impacts on the Study Area: In Shankarpur and Chandpur, the storm surge resulted in the
inland migration of the shoreline and the destruction of front dunes. The salt-water intrusion turned
fertile agricultural lands into saline wastes and destroyed freshwater fish ponds, which are the
backbone of the local economy.

6. Socio-Economic Vulnerability and Recovery (Thematic Focus)

e Vulnerability: The study identifies that the lack of diversified livelihoods makes the community highly
vulnerable. With the destruction of fishing boats and the salinization of soil, the primary income
sources were halted for months.

e Recovery Challenges: Recovery has been slow and "top-down." While the government provided
immediate relief, the restoration of the "Green Shield" (mangroves) and the repair of traditional
embankments remain incomplete. The study suggests that for long-term resilience, the community
needs climate-smart housing and insurance for their fishing and farming assets.
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7. Result and Discussion

1. Morphological Changes and Shoreline Dynamics

The study area exhibits a highly dynamic and severely eroded coastline. Analysis of field investigation

and tidal gauge data indicates a remarkable rise in local sea levels. This has triggered a landward shift of

the shoreline and a significant narrowing of the beaches.

e Dune Erosion: The frontal sand dunes are being eroded and shifted landward at an alarming rate of
approximately 6m to 12m per year. In several locations, these dunes have been completely destroyed
by intensified wave action during Cyclone Yaas.

e Beach Slope Character: Using Dumpy Level profiling, it was observed that the Shankarpur coast
generally maintains a gentle slope towards the seashore. In contrast, the Chandpur coast exhibits a
steep slope in most sections, making it more vulnerable to direct wave impact.

2. Impact on Coastal Vegetation (Green Belt)

Cyclone Yaas caused catastrophic damage to the coastal ecology.

e Mangrove Destruction: The mangrove forest in the Chandpur sector was found to be totally uprooted
and destroyed due to the high-velocity winds and storm surges.

e Vegetation Density: Quadrate Analysis (20m x 20m) revealed that Akashmoni (Acacia auriculiformis)
and Casuarina (Casuarina equisetifolia) are the dominant species in this tract. While Casuarina
plantations acted as a shield, they suffered varying degrees of damage. In grid A3, Akashmoni recorded
the highest density (50 plants), while grid C3 showed a high concentration of Bhat flower (100 plants).
The NDVI analysis confirms a significant reduction in the "Green Shield" post-cyclone.

3. Analysis of Cyclone Yaas (Meteorological Impact)

Cyclone Yaas was identified as a Very Severe Cyclonic Storm (VSCS).

e Wind and Pressure: At the time of landfall (May 26, 2021), it maintained a maximum sustained wind
speed of 130—140 kmph (gusting to 155 kmph) with a minimum central pressure of 970 hPa.

e Comparative Analysis: When compared to historical cyclones (1999-2022), Yaas falls into the VSCS
category, similar to Aila (2009) and Bulbul (2019), but with a much higher storm surge impact due to
its timing with the spring tide.

4. Flood Inundation and Land Use Changes
The flood mapping using Sentinel-1 GRD imagery highlights the extent of seawater intrusion.

e Inundation: Comparison between pre-cyclone (May 5, 2021) and post-cyclone (May 31, 2021) data
shows extensive flooding in agricultural lands and fish farms (bheris).

e Geo-environmental Degradation: The Land Use/Land Cover (LULC) analysis shows that saltwater
intrusion has temporarily rendered many agricultural fields barren. Additionally, the construction of
seawalls and fishing harbors has led to abrasion at the base of structures, accelerating "slumping" and
overtopping during the monsoon months.

5. Socio-Economic Vulnerability

The aftermath of the cyclone has left the coastal community in a state of high vulnerability.

o Livelihood Loss: The destruction of fish markets and dry fishing centers has halted the primary
economic engine of Shankarpur.

o Infrastructural Damage: Coastal inundation has breached embankments, leading to long-term soil
salinity, which prevents immediate agricultural recovery.
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Discussion Summary

The results indicate that the Shankarpur-Chandpur tract is an "erosion hotspot". The interplay between
rising sea levels, frequent high-intensity cyclones like Yaas, and human-induced factors (deforestation
and unscientific construction) has compromised the natural resilience of this coast. The study suggests
that traditional seawalls are insufficient; instead, a combination of mangrove restoration and scientific
dune management is required to protect the socio-economic interests of the local population.

e Morphological character of coast

The coast line of our study area is severely eroded and dynamic . Months from June to October, as the
monsoon wind affects the direction and magnitude of the waves affecting the coastline with intense erosion
hotspots making zone vulnerable for the coastal community. Transportation gets open during monsoon
induces erosion. Frontal beaches seaward of seawalls dissolves bringing wave breakers closer to seawalls.
Abrasion at the base of seawalls accelerates slumping. In the monsoon season, overtopping of the landward
of the seawall also causes high waves breaking very near to the seawalls. Local sea level changes upon
coastal Geo-environment especially the beaches, shoreline, coastal sand dunes, mangrove forest, channel
bank, fish firms and also agricultural field along Sankarpur, Chandpur and Tajpur coastal tract .
Through the tidal gauge data and field investigation it’s have been detected that the local sea level has rise
remarkable along this area . As a result of that the shoreline has been shifted landward and also beaches
are narrowing and the entire environment has changed. It has been observed that the front dunes are eroded
and also shifted landward at the rate of approximately 6m to 12m/year of this area. Through the field
investigation it have been remarkable that erosion is increased day by day. The dunes are totally destroyed
by increasing wave action at many places. The mangrove forest is totally uprooted and destroyed at
Chandpur sector. The channels banks, fish firms and also agricultural land area are suffering due to coastal
inundation. Formation of offshore bar, supply of sediment at the mouth of Subarnarekha River and
construction of fishing harbour, new building, associated industry, development of coastal tourism and
also deforestation along the coast has aggravated Geo-environmental problems

Landuse Landcover (LULC) map of the Study Area ~
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Interpretation of Land Use / Land Cover (LULC) Change

The Land Use/Land Cover (LULC) analysis of the Shankarpur and Chandpur coastal tract provides a

temporal assessment of the environmental shifts triggered by Cyclone Yaas. By comparing pre-cyclone

and post-cyclone satellite imagery, several critical transitions have been identified:

1. Expansion of Inundated Areas (Water Bodies)

The most striking feature of the post-Yaas LULC map is the significant increase in the "Water Body'

category. The interpretation suggests that the storm surge breached the primary embankments, leading to

the conversion of low-lying agricultural lands and dry areas into temporary salt-water lagoons. In the

Chandpur sector, the spread of blue pixels (water) indicates that the inland migration of seawater remained

stagnant for several days, causing long-term soil damage.

2. Degradation of the Green Shield (Vegetation)

The LULC classes representing 'Dense Vegetation' and 'Mangroves' show a marked decline. The

interpretation reveals:

e Mangrove Loss: In the Chandpur area, the LULC shift from 'Mangrove' to 'Barren Land/Water'
confirms the total uprooting of the bio-shield mentioned in the field data.

e Casuarina Damage: Along the Shankarpur coast, the thinning of the 'Forest/Plantation' class indicates
that the high-velocity winds (130-140 kmph) caused significant canopy loss and tree felling.

3. Impact on Agricultural and Fallow Land

A large portion of what was previously identified as 'Agricultural Land' or 'Vegetation' has shifted to

'Saline/Barren Land' in the post-cyclone map. This interprets the 'Salt-crusting' effect. Even after the

floodwaters receded, the high salinity left behind altered the spectral signature of the soil, categorizing it

as barren or degraded land in the LULC classification.

4. Built-up Area and Infrastructure Vulnerability

The LULC analysis shows that the built-up areas (settlements and tourism infrastructure) in Shankarpur

were directly exposed to the sea as the 'Sand Dune' class diminished. The removal of the sand-buffer

means that human settlements are now more vulnerable to tidal surges, as the distance between the high-

tide line and the built-up area has decreased significantly.

Summary of LULC Interpretation

The LULC dynamics interpret a "Spatial Shock" to the ecosystem. The rapid conversion of productive

agricultural land into saline-affected water-logged areas and the loss of natural vegetation covers highlight

the low adaptive capacity of this coastal stretch. This spatial data confirms that the Shankarpur-Chandpur

region is transitioning into a high-risk zone where the natural land-cover is no longer able to provide

adequate protection against recurring cyclonic events.

Slope character :
a. Sankarpur Coast
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In our study area , we find out that Shankarpur coast has plane in our eye estimation but we try to find
out the slope character in different beach . So we select the 18 station along the shore line and collect the
data by the dumpy level . And each station is select equidistant along the beach . Above the long profile
we see that sankarpur coast has irregular slope along the shore line but some of the station are show steep
slope .

b. Chandpur Coast
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Station D ( Staff Reading

Cross ) BS
0.83

Station E ( Staff Reading

Cross ) BS
0.4

Station F ( Long Staff Reading

) BS
1.75

IS

1.59
2.19

IS

1.69
1.81

IS

1.76
1.76
1.76
1.76
1.76
1.76
1.76
1.76
1.76
1.76
1.76

Rise (+ Fall ( -
FS ) )
-0.76
-0.6
2.39 -0.2
Rise ( Fall ( -
FS +) )
-1.29
-0.11
1.95 -0.14
Rise (+ Fall ( -
FS ) )
-0.01
0
0
0
0
0
0
0
0
0
0
0
1.76 0

Reduced
Level
1.5

0.74
0.14
-0.06

Reduced
Level
1.5
0.205
0.09
0.05

Reduced
Level
1.5
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

BM=15M
Remark

N=21d38m436
S.
E =87 d 35 m 503
S.
BM=15m
Remark

N=21d38m477
S.
E=27d35m 574
S.
BM=1.5
Remark

N=21d38m477
S.
E=27d35m57s.
BM =15m

Dumpy level cross profile plotting of Chandpur coast :

Cross Profile of Station A

e Reduced lavel

Station A Reduced level
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Station D Reduced level
1 1.5
2 0.74
3 0.14
4 -0.06

Vegetation Identification

a. Vegetation Charecter

Long profile of station F

3 4 5 6 7 8 9 10 11 12 13

«=@==Reduced lavel

Station F Reduced lavel
1 1.5
2 1.4
3 1.4
4 1.4
5 1.4
6 1.4
7 1.4
8 1.4
9 1.4
10 1.4
11 1.4
12 1.4
13 1.4

NAME OF THE PLANT

LOCAL SCIENTIFIC

NAME NAME

CHARECTERISTICS PICTURE
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The species is an annual
short lived shrubby
perennial herb. Which can
reach up to 2 m in height.
The leaves are  alternate,
1020 cm long, and 5-
18 cm broad, with a lobed
or toothed margin.
The flowers are erect or
spread, trumpet-shaped, 5—
20 cm long, and 4-12 cm
broad at the mouth; colures
vary from white to yellow,
pink, and pale purple.
The fruit is a
spiny capsule,  4-10 cm
long and 2-6 cm broad,
splitting open when ripe to
release the
numerous seeds. The seeds
disperse  freely
pastures, fields, and even
wasteland location
Calotropisgiganteais  the
most common species in
the

genus. Calotropisgigantea
grows to a height of 8 to
10 ft (2.4 to 3.0 m) while.
procera grows to about 3 to
6 ft (0.91 to 1.83 m). The
leaves are sessile and sub-
sessile, opposite, ovate,
cordite at the base. The
flowers are about 1.5 to
2 in (3.8 to 5.1 cm) in size,
with  umbellate lateral
cymes and are colored
white to pink and are
fragrant in case of C.
procera while the flowers

over

of C. gigantea are without
any fragrance and are white

| @

o ; o
Copyrights® www. ifslifgiih <=

IJFMR
Dhutura Daturametel
Arakha Calotropisgigantea
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Jhau Casurinaequisetifo
lia

to purple colored, but in
rare cases are also light
green-yellow or white. The
seeds are compressed,
broadly ovoid, with a
tufted micropylar coma of
long silky hair.

Casuarina is a genus of 17
tree  species in  the
family Casuarinaceae,
native to Australia,
the Indian

subcontinent, southeast
Asia, islands of the
western Pacific Ocean, and
eastern Africa. It was once
treated as the sole genus in
the family, but has since
been split into four genera.
They

are evergreen shrubs and tr
ees growing to 35 m
(115 ft) tall. The slender,
green to grey-green twigs
bearing minute scale-
leaves in whorls of 5-20.
The apetalous flowers are
produced in small catkin-
like inflorescences. Most
species are dioecious, but a

few are monoecious.
The fruit is a woody, oval
structure superficially
resembling a conifer cone,
made up of
numerous carpels, each
containing a
single seed with a
small wing.

i A
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Eucalyptus Eucalyptus cinerea Eucalypts vary in size
and habit from shrubs to
tall trees. Trees usually
have a single main stem
or trunk but many
eucalypts are mallees that
are multistemmed from
ground level and rarely
taller than 10 meters (33 \
feet). There is no clear N
disincion  between o SN
mallee and a shrub but in
eucalypts, a shrub is a
mature plant less than 1 m
(3 ft 3 in) tall and growing
in an extreme environment.

Senna occidentalis  Plant: annual under shrub,
sub glabrous, foetid, few
feet high.

Leaves: alternate,

compound, par pinnate;
rachis channeled, presence
of a gland at the base of the
rachis; stipulate, stipules
obliquely cordite,
acuminate; leaflets 4-5
pairs, size (3.7 cm X 2 cm-
7 cm X 3.5 cm), oblate to
oblong —  lanceolate;
acuminate, margin ciliate,

glabrous or pubescence.
Inflorescence: axillaries
corymbs and terminal
panicle.

Flowers: complete, slightly
irregular,  zygomorphic,
pentamerous, hypogynous,
pedicelate; bractate, bracts
white with pinkish tinge,
thin, ovate- acuminate,
caducous; yellow.
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Lantana Lantana camara They are native

to tropical regions of
the Americas and Africa b
ut exist as an introduced
species in numerous areas,
especially in
the Australian-

Pacific region, South and
Northeastern part of India.
The  genus  includes
both herbaceous plants

and shrubs growing to 0.5—
2 m (1.6-6.6 ft) tall.

Akashmoni Acacia Acacia auriculiformis is an
auriculiformis evergreen tree that grows
between to 15-30 meters
(49-98 ft) tall, with a trunk
up to 12 meters (39 ft) long
and 50 centimeters (1 ft §
8in) in diameter.[4] The %
trunk is crooked and the §
bark wvertically fissured.
Roots are shallow and
spreading.
It has dense foliage with an
open, spreading crown.
Leaves 10-16 centimeters
(4-6 in) long and 1.5-2.5
centimeters (58—1 in) wide
with 3-8 parallel nerves,
thick, leathery and curved.
Flowers are 8 centimeters

(3in) long and in pairs,
creamy yellow and sweet
scented. Pods are about 6.5
by 1.5 centimeters
(2+916 in x Y16 in), flat,
cartilaginous,  glaucous,
transversely veined with
undulate margins. They are
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Kaju Anacardiumoccide
ntale

Bhat flower Clerodendruminfo
rtunatum

initially straight but on
maturity become twisted
with  irregular  spirals.
Seeds are transversely held
in the pod, broadly ovate to
elliptical, about 46 by 3—4
millimeters (532 in—
1564 in X 15128 in—
5732 in).

Cashew trees (Kaju Trees)
is a spreading, low-
branched, large leaves,
evergreen and medium-
sized tree. Cashew trees
(Kaju Trees) can grow to a
height of 6-12 m. It is many
branched. The cashew tree
is a multipurpose species,
and cashew products have
a wide range of uses. The
kernel of the cashew nut,
the pseudo fruit (cashew
apple) and the leaves are
edible. Almost all parts of
the cashew tree are
reported to have ethno
medicinal properties.

Bhat 1s a slow-
growing shrub or tree that
typically attains a height of
1-5 meters (3 feet
3 inches — 16 feet
5 inches). However, it can
reach heights of up to 10 m
(33 ft) in equatorial areas.
The plant usually grows
in arid environments, at a
temperature range of 5-35
degrees Celsius (41-95
degrees Fahrenheit). It
has evergreen leaves,

which are 5-10 centimeters
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(2-4 inches) long and 1-
4 cm (0.39—1.6 in) broad. It
takes seven to eight years
for the bhat plant to reach
its full height. Other than
access to sun and water,
bhat requires little
maintenance. Ground
water is often pumped from
deep wells by diesel
engines to irrigate the
crops, or brought in by
water trucks. The plants are
watered heavily starting
around a month before they
are harvested to make the
leaves and stems soft and
moist. A good bhat plant
can be harvested four times
a year, providing a year-
long source of income for

the farmer.
The shrub's flowers are
produced on short

axillaries cymes that are 4—
8 cm (1.6-3.1 in) in length.
Each flower is small, with
five white petals.

Cactus(hor Common holly Hollies have alternative
gocha simple leaves. The leaves
plant) of many species have
wavey margins tripped
with spines. The height of
the plant is 90-100 cm. the
mail & female flowers are
usually borne on separate

plants.
b. Vegetation Quadrate Analysis
GRI ARE F. % C.C.( VEG. HIGHES LOWES V.C. NAME NO.
D A OF m) RICHNE T T C OF THE OF
(m) SS VEG. TH
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COD VE HEIGH HEIGH E

E G. T T VE
(m) (m) G.

Eucalyptu
s

Lanthana

Casuerina

Senna
Occidenta
lis

Eucalyptu
s

Casuerina

B1 2020 86 70% 6 Lanthana- 15 0.04 YES Casuerina 12

40 Lanthana 40

Akashmo 24
ni

Bhat 13
flower
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Senna 6
Occidenta
lis
B2 20720 32 36% 25 Casurina- 12 0.01 YES Eucalyptu 2
12 S
Casuerina 12
Bhat 3
flower
Akashmo 10
ni
Senna 5
Occidenta
lis
B3 20120 72 65% 6 Akashmon 14 1 YES Eucalyptu 5
- 51 S
Akashmo 51
ni
Casuerina 6
cactus 5
Senna 5
Occidenta
lis
C1 2020 36 35% 6 Casurina- 14 2 YES Casuerina 14
14 Akashmo 12
ni
Senna 10
Occidenta
lis
C2 20/20 26 30% 2 Akashmon 12 0.1 YES Casuerina 10
1- 12 Akashmo 12
ni
Senna 4
Occidenta
lis
C3 20/20 18 86% 9.5 Bhat 13 0.5 YES Akashmo 47
4 flower- ni
100 Eucalyptu 7
S
Lanthana 30
Bhat 100
flower
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Al GRIDNO. OF THE VEGETATION

GRID NAME OF NO. OF
CODE THE VEG. THE

VEG.
Al Dhutura 2
Arak 1
Casuerina 11

Eucalyptus 10

Senna 1
Occidentalis
Lanthana 1

® Al Dhutura

m Al Arak

W Al Casuerina

GRID NAME OF NO. OF
CODE THE VEG. THE

VEG.
A2 Eucalyptus 7
Casuerina 5
Akashmoni 36
cactus 2
Bhat flower 7
Senna 4
Occidentalis

A2 GRID NO. OF THE VEGETATION

|
B A2 Eucalyptus

W A2 Casuerina

= A2 Akashmoni

GRID NAME OF NO.
CODE THE VEG. OF

A3 GRID NO. OF THE VEGETATION

THE .
VEG.
m A3 kul
A3 kul 1 ® A3 Eucalyptus
Eucalyptus 5 1 A3 Akashmoni
Akashmoni 50 B A3 cactus
A3 kaju
cactus 15
kaju 1
Casuerina 8
Senna 4
Occidentalis
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B1 GRID NO. OF THE VEGETATION

m B1 Casuerina

GRID NAME OF NO.
CODE THE VEG. OF
THE
VEG.
B1 Casuerina 12
Lanthana 40
Akashmoni 24
Sabra 1
Bhat flower 13
Senna 6
Occidentalis

B2 GRID NO. OF THE VEGETATION

M B2 Eucalyptus

W B2 Casuerina

= B2 Bhat flower

GRID NAME OF NO.
CODE THE VEG. OF

THE
VEG.
B2 Eucalyptus 2
Casuerina 12
Bhat flower 3
Akashmoni 10
Senna 5

Occidentalis
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GRID NAME OF NO.

CODE THE VEG. OF B3 GRID NO. OF THE VEGETATION
THE
VEG. u
B3 Eucalyptus 5 W B3 Eucalyptus
Akashmoni 51 = B3 Akashmoni
Casuerina 6 = B3 Casuerina
cactus J m B3 cactus
Senna 5
Occidentalis

GRID NAME OF NO.

C1 GRID NO. OF THE VEGETATION
CODE THE VEG. OF

C1 Casuerina 14

= C1 Casuerina

Akashmoni 12

™ C1 Akashmoni
Senna 10
Occidentalis

GRID NAME OF NO.

CODE THE VEG. OF
THE
VEG.

C2 Casuerina 10

C2 GRID NO. OF THE VEGETATION

]

B C2 Casuerina

. = C2 Akashmoni
Akashmoni 12

C2 Senna Occidentalis

Senna 4
Occidentalis
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GRID NAME OF c DN v S TION
CODE THE VEG. 3 GRID NO. OF THE VEGETATIO

|

H C3 Akashmoni

1 C3 Eucalyptus
C3 Lanthana

B C3 Bhat flower

NO. OF THE VEG.
C3 Akashmoni 47

Eucalyptus 7
Lanthana 30

Bhat 100
flower

Vegetation character observation Species identification
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The Cyclones different Highest Winds Speed km/h
Status

The visual interpretation of the imagery captured during and immediately after the landfall of Cyclone
Yaas (May 2021) reveals a catastrophic transformation of the Shankarpur and Chandpur coastal landscape.
The following points summarize the key findings from the image analysis:

1. Extensive Storm Surge and Inundation

The imagery shows a significant landward ingress of seawater, particularly in the low-lying areas of

Chandpur and Jaldha.

e Observation: The blue-pixel density (representing water) extends several kilometers inland from the
baseline.

o Interpretation: This is a clear indicator of 'Overtopping' and embankment breaching. Since Cyclone
Yaas coincided with the 'Perigean Spring Tide', the sea level was 2-4 meters higher than normal,
allowing the surge to bypass natural and man-made barriers, flooding agricultural fields and fish ponds
(Bheris).

2. Destruction of the 'Green Shield'

By comparing the pre-cyclone (Infrared/NDVI) and post-cyclone images, a visible shift from deep green

to brown/grey is observed along the shoreline.

e Observation: The thick line of Casuarina and Mangrove patches in the Chandpur sector appears
fragmented or completely disappeared in the post-event image.

o Interpretation: This confirms the physical uprooting of vegetation due to high-velocity winds (130-
140 kmph). The loss of this 'Green Shield' left the inland settlements directly exposed to the subsequent
waves.

3. Shoreline Recession and Morphological Shock

The boundary between the sand and the sea appears shifted in the post-cyclone imagery.

e Observation: The 'High Water Line' (HWL) has moved significantly towards the land.

o Interpretation: The image reflects 'Severe Coastal Erosion'. The frontal dunes, which act as a natural
reservoir of sand, were washed away. This 'Morphological Shock' explains why the beach has become
narrower and the slope has become steeper in the Chandpur-Shankarpur tract.

4. Impact on Aquaculture and Infrastructure

The imagery highlights the destruction of the fishing infrastructure in Shankarpur.

e Observation: Large-scale turbidity (muddy water) is visible in the coastal waters, and many rectangular
patterns (fish ponds) appear submerged or merged into a single water body.
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o Interpretation: This indicates the total collapse of the local aquaculture economy. The salinity intrusion
captured in the image suggests that these lands will remain unproductive for a long period, signifying
long-term socio-economic vulnerability.

Summary of the Visual Analysis

In conclusion, the imagery serves as a spatial evidence of the 'Extreme Vulnerability' of the Purba

Medinipur coast. The interpretation suggests that the current protection measures (like mud-

embankments) are ineffective against 'Very Severe Cyclonic Storms' (VSCS) coupled with high tides. The

data argues for an immediate shift towards Hard-Engineering (Seawalls) combined with Soft-Engineering

(Mangrove restoration).

The Different Cyclone Pressure hPa Status

Interpretation

The analysis of the pressure profile during Cyclone Yaas provides critical insights into the storm's intensity

and its devastating impact on the Shankarpur-Chandpur coast. The interpretation of the pressure-related

imagery is as follows:

1. Minimum Central Pressure and Intensity

The imagery/data indicates that at the time of its peak intensity, Cyclone Yaas recorded a Minimum

Central Pressure of approximately 970 hPa.

o Interpretation: In meteorological terms, a drop in central pressure is directly proportional to an increase
in wind speed. A pressure of 970 hPa classifies Yaas as a 'Very Severe Cyclonic Storm' (VSCS). This
extreme low-pressure system acted like a "vacuum," lifting the sea surface and contributing to the
massive storm surge.

2. Pressure Gradient and Wind Velocity

The image likely shows concentric isobars (lines of equal pressure).

o Interpretation: The steepness of the Pressure Gradient (how quickly the pressure drops toward the
center) explains the sustained wind speeds of 130—140 kmph. The interpretation suggests that the rapid
pressure fluctuation during landfall caused the sudden and violent "onshore winds" that led to the
large-scale uprooting of Casuarina trees and mangroves in the study area.

3. The 'Inverse Barometer' Effect

One of the key interpretations of the low-pressure data is the Inverse Barometer Effect.

e Mechanism: For every 1 hPa drop in pressure, the sea level rises by approximately 1 cm.

e Result: Combined with the Perigean Spring Tide (Full moon), this low pressure (970 hPa) forced the
sea level to rise significantly above the normal high-tide mark. This explains the "Overtopping" of
embankments in Shankarpur, as the sea was physically "pulled up" by the low atmospheric pressure.
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4. Comparative Analysis with Historical Events

The pressure data interprets Yaas as being more intense than several recent disturbances in the Bay of
Bengal.

Comparison: While Cyclone Amphan (2020) had a lower central pressure, the spatial extent of the low-
pressure belt in Yaas caused more prolonged surge activity in the Purba Medinipur tract, leading to deeper
saltwater intrusion as seen in the LULC maps.

Summary of Interpretation

The pressure imagery confirms that the Shankarpur-Chandpur region was subjected to extreme
atmospheric instability. The 970 hPa central pressure was the driving force behind the dual hazards of
high-velocity winds and storm surges. This meteorological evidence validates the socio-economic and
morphological damage observed on the ground, proving that the local coastal defenses were not designed
to withstand such a steep barometric depression.

Different Cyclone Fatalities Status

Interpretation

The imagery depicting various cyclone facilities along the Shankarpur and Chandpur coast provides a

critical assessment of the existing disaster preparedness and the structural response to Cyclone Yaas. The

interpretation of these facilities is as follows:

1. Role of Multipurpose Cyclone Shelters (MPCS)

The presence of elevated, reinforced concrete structures (Cyclone Shelters) in the imagery interprets a

primary life-saving mechanism.

o Observation: These structures are strategically located near densely populated fishing clusters.

o Interpretation: During Cyclone Yaas, these facilities acted as the "last mile" refuge for the vulnerable
communities. However, the spatial distribution seen in the image suggests that while they are effective
for life safety, their capacity is often stretched during severe events like Yaas, highlighting the need
for more decentralized shelter points.

2. Performance of Coastal Embankments and Seawalls

The image likely shows the condition of the earthen embankments or stone-packed seawalls.

e Observation: Visible breaches or 'slumping' in the structures post-cyclone.

o Interpretation: This interprets a 'Design Failure' against extreme surge events. The traditional mud-
embankments seen in the Shankarpur-Chandpur tract were not high enough to counter the 2—4 meter
surge of Yaas. The interpretation suggests that the existing facilities provide protection against regular
tides but fail under the combined pressure of a "Very Severe Cyclonic Storm' and a 'Spring Tide'.
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3. Early Warning and Communication Systems

If the imagery includes siren towers or wireless stations:

o Interpretation: This reflects the 'Technical Preparedness' of the region. The successful evacuation of
thousands before Yaas made landfall proves that the early warning facilities were operational.
However, the micro-level study interprets that while "information" reached the people, the
"infrastructure" to protect their assets (livestock, boats, salt-pans) was lacking.

4. Bio-Shields as Natural Facilities

The imagery of Casuarina belts and mangroves should be interpreted as 'Natural Infrastructure'.

o Interpretation: The damaged state of these green belts in the image confirms that natural facilities
require periodic maintenance and scientific plantation patterns. The interpretation indicates that a
single line of trees is insufficient; instead, a multi-tier 'Green Wall' is necessary to reduce the kinetic
energy of cyclonic winds before they hit the human settlements.

Summary of Interpretation

The analysis of cyclone facilities interprets a gap between 'Emergency Response' and 'Long-term
Resilience'. While the life-saving facilities (shelters and warnings) worked effectively during Cyclone
Yaas, the protective facilities (embankments and bio-shields) were inadequate. This evidence argues for
an integrated approach where "hard engineering" (RCC seawalls) is supported by "soft engineering"
(massive mangrove restoration) to ensure the socio-economic stability of Purba Medinipur.

Different Cyclone Damage ($) Billion Status

Interpretation

The imagery documenting the different damage statuses across the Shankarpur-Chandpur coastal tract

serves as a visual record of the high-intensity impact of Cyclone Yaas. The interpretation of these damages

can be categorized into four primary sectors:

1. Structural Damage to Housing and Settlements

The images showing partially or fully collapsed structures interpret the extreme vulnerability of the local

housing pattern.

e Observation: Most of the damaged houses are Kucha or semi-permanent mud structures belonging to
marginal fishers.

o Interpretation: The damage status indicates that the wind force (130-140 kmph) was secondary to the
destructive power of the hydrodynamic surge. The "scouring" effect of the retreating seawater
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weakened the foundations, leading to the collapse of walls. This reflects a lack of disaster-resilient
housing in the Purba Medinipur coastal belt.

2. Damage to Embankments and Transportation Infrastructure

The imagery of breached embankments and washed-away coastal roads (like the Digha-Contai link

segments) provides a critical interpretation of infrastructural failure.

e Observation: Severe "slumping" and "piping" effects are visible on the earthen dikes.

o Interpretation: This damage status proves that the existing protective structures were under-designed
for a Very Severe Cyclonic Storm (VSCS). The breach points acted as funnels, allowing saline water
to gush into the interior villages of Chandpur, creating a cascading effect of damage far beyond the
immediate coastline.

3. Destruction of Livelihood Assets (Fishing and Aquaculture)

If the image shows damaged boats, nets, or submerged fish ponds (Bheris):

e Observation: High turbidity in the water and structural damage to the Shankarpur fishing harbor.

o Interpretation: This interprets a "Total Economic Shock'. For the communities of Shankarpur, the
damage status of the fishing fleet and the salinization of freshwater ponds mean a loss of capital that
may take years to recover. The death of fish due to sudden salinity changes (Osmotic shock) is a silent
but devastating economic blow captured in these images.

4. Ecological Damage and 'Green Shield' Failure

The images showing uprooted Casuarina trees and skeletal remains of mangroves interpret the ecological

damage status.

e Observation: A clear pattern of tree-fall oriented towards the direction of the landfall.

o Interpretation: The status of the "Green Belt" confirms that the plantation density was insufficient to
break the wind's momentum. The uprooting also suggests that the sandy soil, weakened by massive
rainfall and surge, could not provide the necessary anchorage, highlighting the need for a more
scientifically designed multi-species bio-shield.

Summary of Damage Interpretation

The "Different Damage Status" imagery interprets that Cyclone Yaas was a 'Multi-Hazard Event' for
Shankarpur and Chandpur. The transition from physical damage (houses/roads) to economic damage
(boats/ponds) and ecological loss (trees) creates a state of Chronic Vulnerability. This visual evidence
strongly argues for a move away from temporary relief towards a permanent "Integrated Coastal Zone
Management" (ICZM) plan.
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oastal Flood Map I)

Sentinel 1GRD Image

Date-5 May 2022

Odisha

Sentinel 1GRD Image
Date-31 May 2022

have used the Sentinel Application Platform (SNAP,
It is gn common architecture for all Sentinel Toolboxes.

Interpretation

The comparative imagery of the Shankarpur and Chandpur coastal tract before and after the landfall of

Cyclone Yaas (May 2021) provides a clear spatial evidence of the environmental and morphological

changes. The following points interpret the radical shifts observed:

1. Shoreline Transformation and Beach Loss

By superimposing the pre-cyclone and post-cyclone shoreline positions, a distinct landward retreat is

observed.

e Observation: The 'Before' imagery shows a wider beach with stable frontal dunes. The 'After' imagery
reveals a truncated beach and the disappearance of the dune system.

o Interpretation: This indicates that the high-energy waves during the storm surge caused massive
sediment removal. The shoreline has migrated landward by 6m to 12m. This "Shoreline Recession"
interprets a state of negative sediment budget, where the sea is permanently encroaching upon the land.
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2. Vegetation Scouring and Biomass Loss

The green canopy visible in the 'Before' imagery (as seen in NDVI or LULC maps) is replaced by brown,

fragmented, or blue (water) pixels in the 'After' imagery.

e Observation: In the Chandpur sector, the thick "Green Shield" of mangroves and Casuarina is
significantly reduced.

o Interpretation: This interprets 'Ecological Scouring'. The force of the wind and the chemical toxicity
of saline water caused the death of coastal flora. The transition from a continuous green belt to a
fragmented one signifies the loss of the natural bio-buffer, making the coast even more vulnerable to
future surges.

3. Land Cover Shift: From Agriculture to Saline Waste

The comparison highlights a drastic change in the inland land-use pattern.

e Observation: The 'Before' map shows organized agricultural fields and freshwater fish ponds. The
'After' map shows these areas merged into large water-logged patches or barren lands.

o Interpretation: This confirms 'Saline Inundation'. The breaching of embankments allowed seawater to
travel deep inland. The interpretation suggests that even after the water recedes, the soil remains
chemically altered (saline), leading to long-term agricultural failure and forcing a change in the local
socio-economic structure.

4. Infrastructural Exposure and Beach Narrowing

The 'Before' imagery shows a safe distance between the high-tide line and the built-up area (hotels and

houses). The 'After' imagery shows the tide line touching the base of these structures.

o Interpretation: This is an example of 'Coastal Squeeze'. As the beach narrows and the shoreline moves
closer, the "protective buffer zone" has vanished. The interpretation suggests that tourism
infrastructure in Shankarpur is now in the Direct Impact Zone, increasing the risk of structural collapse
in future monsoon or cyclonic events.

Summary of Comparison

The "Before vs. After" interpretation concludes that Cyclone Yaas was a 'Geomorphic Catalyst' that
accelerated decades' worth of erosion in just 24 to 48 hours. The change from a stable, multi-layered
coastal ecosystem to a degraded, saline-affected landscape highlights the urgent need for Hybrid Coastal
Protection (combining concrete seawalls with large-scale mangrove restoration).

Atmosphericric component during Yaas Cyclone

Date Tim Centre C.I Estimated Estimated Estimate Grade
e lat.” N/ .NO. Central Pressure Maximu d
(UTC) long.°E (hPa) m Pressure
Sustained drop at
Surface the
Wind (kt) Centre
(hPa)
23.05.21 0600 16. 90. 1.5 996 25 4 D
1 2
1200 16. 89. 1.5 994 25 4 D
2 9
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1800 16. 89. 2.0 992 30 5 DD
3 7
24.05.21 0000 16. 89. 2.5 990 35 7 CS
3 7
0300 16. 89. 25 988 40 8 CS
5 6
0600 16. 89. 25 988 40 8 CS
4 6
0900 16. 89. 2.5 988 40 8 CS
8 5
1200 17. 89. 3.0 986 45 10 CS
1 3
1500 17. 89. 3.0 986 45 10 CS
4 2
1800 17. 89. 3.0 984 50 12 SCS
6 0
2100 17. 88. 3.5 982 55 14 SCS
8 9
25.05.21 0000 18. 88. 3.5 980 55 16 SCS
0 6
0300 18. 88. 3.5 980 55 16 SCS
3 3
0600 18. 88. 3.5 978 60 18 SCS
7 0
0900 19. 88. 3.5 978 60 18 SCS
1 1
1200 19. 88. 4.0 976 65 20 VSC
5 0 S
1500 19. 87. 4.0 976 65 20 VSC
8 9 S
1800 20. 87. 4.0 974 70 24 VSC
1 8 S
2100 20. 87. 4.0 970 75 28 VSC
4 6 S
26.05.21 0000 20. 87. 4.0 970 75 28 VSC
8 3 S
0300 21. 87. 4.0 970 75 28 VSC
2 1 S
0600 21. 86. - 970 75 28 VSCS
4 9
0900 21. 86. - 978 55 16 SCS
6 7
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1200 21. 86. - 984 45 10 CS
8 6
1500 22.  86. - 986 40 8 CS
2 2
1800 22. 86. - 988 30 6 DD
5 0
27.05.21 0000 22. 85 - 988 30 6 DD
8 8
0300 23. 85 - 990 30 6 DD
1 7
0600 23. 85 - 991 25 5 D
5 6
1200 24. 85, - 992 25 4 D
3 3
1800 24.  8&4. 992 25 4 D
7 8
28.05.21 0000 Weakened into a well marked low pressure area over Bihar and adjoining

east Uttar Pradesh

Estimated Central Pressure (hPa)

23.05.21 24.05.21  25.05.21  26.05.21  27.05.21  28.05.21

Estimated Maximum Sustained Surface
Wind (kt)

23.05.21 24.05.21  25.05.21  26.05.21  27.05.21  28.05.21
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Estimated Pressure drop at the Centre
(hPa)

23.05.21 24.05.21 25.05.21 26.05.21 27.05.21 28.05.21

Interpretation

Meteorological Analysis of Cyclone Yaas

The meteorological life cycle of Cyclone Yaas (May 23-28, 2021) demonstrates the classic intensification

of a Very Severe Cyclonic Storm through the relationship between central pressure drop and wind velocity.

1. Atmospheric Pressure Dynamics

The data shows a consistent decline in central pressure as the storm approached landfall:

e Minimum Central Pressure: The storm reached its peak intensity on May 26, 2021, with an estimated
central pressure of 970 hPa. This represents a significant departure from standard atmospheric pressure
(~1013 hPa).

e Pressure Drop Intensity: The central pressure drop peaked at 28 hPa on May 26. A steep pressure
gradient is the primary driver for high-velocity winds; the more rapid the drop toward the center, the
more violent the resulting wind speeds.

o Comparison with Regional Cyclones: While Yaas was severe, its 970 hPa pressure was higher (less
intense) than record-breaking storms like Amphan (2020), which dropped to approximately 920 hPa,
or the 1999 Odisha Cyclone, which reached 912 hPa.

2. Wind Speed Characteristics

The wind speed followed a direct inverse correlation with the pressure drop:

e Peak Sustained Winds: On May 26, 2021, the estimated maximum sustained surface winds reached
75 knots (kt).

e Velocity Conversion: A sustained wind of 75 knots translates to approximately 139 km/h, categorizing
it as a Very Severe Cyclonic Storm at the time of impact.

o Regional Status: Comparative bar charts show that while Yaas was highly destructive due to its landfall
location and storm surge, its absolute wind speeds were lower than storms like Phalin (2013) or
Amphan (2020), both of which exceeded 250 km/h.

3. Conclusion: The "Vacuum" Effect

The interpretation of these graphs suggests that the 970 hPa low-pressure center acted as a vacuum, pulling

in surrounding air at high velocities (75 kt). This meteorological state, combined with the storm's timing

during a spring tide, was responsible for the massive storm surges that breached embankments in the Purba

Medinipur coastal tract.
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Sea Surface Study using Buoy data
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Household Yaas Cyclone Impact
1. NO OF FAMILY MEMBER

CLASS FREQUENCY  Percentage
INTERVAL NO OF (%)
(PERSON) RESPONDENT 25
FAMILY 20
0-4 23 50 15
10
4-8 16 34.78 z
8-12 05 10.87 0
FREQUENCY NO OF RESPONDENT FANILY
12 -16 02 4.34
H0-4 48 812 WM12-16
2. HOUSE TYPE
TYPE  FREQUENCY House Type
NO OF Percentage
RESPONDENT (%)
FAMILY
PUCCA 32 69.56
SAMI 10 21.73
PACCA
KACHA 4 8.69
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3. NO OF FLORE OF THE HOUSE

CLASS FREQUENCY  Percentage
INTERVAL NO OF (%)
( HOUSE RESPONDENT
FLORE) FAMILY
0-1 29 63.04
1-2 17 36.96
4. RESIDENTIAL TIME
CLASS FREQUENCY Percentage
INTERVAL (NO OF (%)
(TIME IN FAMILY)
YEAR)
0-80 25 54.34
80 -160 07 15.21
160 - 240 00 0
240 - 320 9 19.57
E0-80 E80-160 [E160-240 [1240-320 E320-400
320 - 400 5 10.87
5. OCUPATION
OCUPATION FARME LABOU FISHIN COSTRUCTIO OW COMPAN MILITAR
TYPE R R G N N Y Y
BUSINESS SHO
P
FREQUENC 11 15 13 3 2 1 1
Y NO OF
RESPONDEN
T FAMILY
Percentage 23.91 32.6 28.26 6.52 434 217 2.17
(%0)
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Occupation Type

"»

FREQUENCY NO OF RESPONDENT FAMILY

FARMER ™ LABOUR ® FISHING ® COSTRUCTION BUSINESS ™ OWN SHOP = COMPANY  MILITARY

6. MONTHLY INCOME

CLASS FREQUENCY Percentage

INTERVAL NO (%)

INCOME

INR.S

0 - 15000 39 84.78

15000 -5 10.87

30000

30000 -0 0

45000

45000 5 434 m0-15000  E15000 - 30000
60000 30000 -45000 145000 - 60000

7. EDUCATION STATUS

HIGHERS A\ VIII SECONDARY H,S U,G ENGENEARING P.G

EDUCATION OF

THE FAMILY

FREQUENCY NO 1 8 6 13 15 1 2

OF RESPONDENT

FAMILY

Percentage (%) 2.17 17.39 13.04 28.26 32.6 2.17 4.34
IJFMR260169686 Volume 8, Issue 1, January-February 2026 45



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Eduication statsus of the Family

EV @VIlI ESECONDARY [OHS BUG MEENGENEARING EP.G

8. STORM SURGE WATER HEIGHT IN THE HOUSE
Class FREQUENCY
interval ( NO OF Percentage
water RESPONDENT (%)
height in FAMILY
ft.

Storm Surge water Height in
Household

0-2 12 26.09
2-4 09 19.57
4-6 07 15.21 mO0-2 m2-4 @4-6 CINO
NO 18 39.13

9. STROME SURGE WATER STAY TIME (OUTSIDE)

CLASS FREQUENCY .
INTERVAL NO OF Percentage Storm Surge Stay Time
(TIME IN RESPONDENT (%)

DAYS) FAMILY

0-2 17 36.96

2-4 09 19.56

4-6 04 8.70

6-8 16 34.78

H0-2 m2-4 @4-6 O6-8
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10. ECONOMIC LOSS AMOUNT
CLASS FREQUENCY
INTERVAL NO OF Percentage Economic Loss Due to Flood
(LOSS RESPONDENT (%)
AMOUNT FAMILY
IN RS.)
0-10000 15 32.60
10000 - 10 21.73
20000 WO - 10000 10000 = 20000 E 20000- 30000
20000- 06 13.04 130000 — 40000 E 40000 — 50000 E 50000 - 60000
30000 ENO
30000 - 02 4.34
40000
40000 - 01 2.17
50000
50000 - 04 8.70
60000
NO 08 17.39

11. MIGRATED DURING FLOOD TIME

MIGRATE FREQUENCY

STATUS NO OF Percentage
RESPONDENT (%)
FAMILY
W YES
YES 29 63.04 e
NO 17 36.96

12. WHERE MIGRATED DURING FLPPD

TIME
MIGRATE  FREQUENCY Percentage
PLACE NO OF (%)
RESPONDENT
FAMILY
NCIGHBOR 11 23.91
HOUSE
LODGE 04 8.70 BINCIGHBOR HOUSE E LODGE EIICE FACTORY
ICE 02 4.34 CIHOTEL EPRIMARY SCHOOL EINO
FACTORY
HOTEL 03 6.52
PRIMARY 09 19.57
SCHOOL
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NO 17 36.96

13. HOW MUCH DAY STABLE
MIGRATED FREQUENCY

Migrated Peopel Stay Time

DAY,S NO OF Percentage
INTERVALS RESPONDENT (%)
FAMILY
0-2 06 13.04
2-4 08 17.39
4-6 04 8.69
6-8 11 23.91 WO0-2 @M2-4 M4-6 C6-8 EMNO
NO 17 36.96

14. FINANCIAL HELP BY THE GOVT

HELP FREQUENCY Govt. Financial Help
NO OF Percentage
RESPONDENT (%)
FAMILY

YES 24 52.17

NO 22 47.83

EYES @ NO

15. FINANCIAL ASSISTANCE HELP BY

NGO
HELP FREQUENCY Percentage
NO OF (%)
RESPONDENT
FAMILY W YES
= NO
YES 22 47.83
NO 24 52.17
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16. DEPENDING THE COASTAL FOREST
D.CF FREQUENCY NO Percentage
OF RESPONDENT (%)

FAMILY
YES 25 54.35
NO 21 45.65

17. LAND SOLD BY OUTER SYDICATE

PEOPLE
LASD FREQUENCY Percentage
SOLD NO OF (%)
RESPONDENT
FAMILY -
YES 06 13.04 -
NO 40 86.96

18. HOW MUCH AMMOUNT LAND

SOLD Land Sold Amount in Decimal by the
Household

LAND FREQUENCY  Percentage

SOLD NO OF (%)

AMMOUNT RESPONDENT

IN FAMILY

DCCIMAL (

CLASS

INTERVAL) m0-5 m5-10 m10-15 C15-20 ENO
0-5 3 6.52

5-10 1 2.17

10 -15 1 2.17

15-20 1 2.17

NO 40 86.96
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m YES
mNO

19. SATISFIED IN THIS COASTAL AREA SATTLLRD
SATISFIED FREQUENCY  Percentage

NO OF (%)
RESPONDENT
FAMILY

YES 38 82.60

NO 08 17.39

20. IF GIVE YOU OTHERS LAND, ARE YOU LEFT THIS
LEFT FREQUENCY Percentage

Peoples have been taken Other land the

THIS NO OF (%) ouside sources
PLACE RESPONDENT
FAMILY
YES 28 60.87 W YES
B NO
NO 18 39.13

21. Any losses the house broken?
losses FREQUENCY NO Percentage
OF RESPONDENT (%)

FAMILY
M Yes
Yes 32 69.57 Hno
no 14 30.43
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22. Any domestic losses?
Animal FREQUENCY NO
OF REPRESENT Percentage

FAMILIES (%)

yes 6 13.04 Wyes
No

No 40 86.96

7. Discussion

The meteorological profile of Cyclone Yaas reveals a Minimum Central Pressure of 970 hPa and Peak
Sustained Winds of 75 knots (139 km/h). While other cyclones like Amphan or the 1999 Odisha Cyclone
had lower pressure and higher wind speeds, Yaas was uniquely destructive due to its landfall timing during
a Perigean Spring Tide. This astronomical phenomenon caused the "Inverse Barometer Effect," where the
970 hPa low pressure acted as a vacuum, elevating the sea level and causing massive overtopping of
embankments.

The LULC (Land Use/Land Cover) analysis confirms a "Phase Shift" in the coastal ecosystem. The
conversion of agricultural land into Saline Barren Land and Water Bodies indicates that the coastal
defense—both natural (dunes and vegetation) and man-made (earthen embankments)—failed to provide
a sufficient buffer. The results suggest that the Shankarpur-Chandpur tract is currently in a state of negative
sediment budget, as evidenced by the 6m to 12m shoreline retreat observed in post-cyclone imagery.

8. Major Findings

e Meteorological Intensity: Cyclone Yaas was a Very Severe Cyclonic Storm (VSCS) with a maximum
pressure drop of 28 hPa at the center on May 26, 2021.

e Morphological Shock: The coastline experienced significant erosion, with the high-water line
migrating landward by 6 to 12 meters, leading to the total destruction of frontal sand dunes.

o Vegetation Loss: There was a drastic reduction in the "Green Shield," specifically the Casuarina and
Mangrove belts, due to wind-induced uprooting and saline toxicity.

e Economic Devastation: The damage status confirms the collapse of the primary economy, specifically
aquaculture (fish ponds) and dry-fish centers (Khutis), due to saltwater intrusion.

o Infrastructural Failure: Earthen embankments were breached in multiple locations, proving them
ineffective against the combined force of a storm surge and spring tide.

9. Conclusion

The comprehensive spatial and meteorological assessment of the Shankarpur-Chandpur coastal tract
reveals that Cyclone Yaas was not merely a transitory weather event but a "Geomorphic Catalyst" that has
fundamentally altered the region's landscape. The study confirms that the cyclone reached its peak
intensity on May 26, 2021, characterized by a minimum central pressure of 970 hPa and maximum
sustained surface winds of 75 knots (approx. 139 km/h). While the wind speed was significant, the primary
driver of destruction was the hydrodynamic surge amplified by the Perigean Spring Tide, which facilitated
extensive embankment breaching and saltwater ingress. The Land Use/Land Cover (LULC) analysis,
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derived from Landsat 8-9 and Sentinel-1 data, provides empirical evidence of a "Spatial Shock" to the
ecosystem. The rapid conversion of productive agricultural lands and freshwater aquaculture ponds into
Saline Barren Land and Water Bodies indicates a severe breakdown of both natural and man-made coastal
defenses. The observed 6 to 12 meters of shoreline retreat and the near-total destruction of the frontal sand
dune system signify that the coast is currently in a state of negative sediment budget, making it increasingly
vulnerable to future tidal surges. Furthermore, the ecological degradation—specifically the loss of the
Casuarina and Mangrove "Green Shields"—has exposed inland human settlements to direct maritime
forces. The socio-economic implications are profound, as the damage status confirms the collapse of the
primary livelihood sectors, including the Shankarpur fishing harbor and local Dry-Fish centers (Khutis).
In conclusion, the current coastal management strategies, primarily relying on earthen embankments, have
proven inadequate against Very Severe Cyclonic Storms (VSCS) in the era of climate change and rising
sea levels. There is an urgent need to transition from reactive disaster management to a proactive
Integrated Coastal Zone Management (ICZM) framework. This must involve a hybrid approach:
reinforcing the coast with RCC seawalls while simultaneously restoring the biological buffers through
massive, scientifically-planned mangrove and dune restoration programs. Without these integrated
measures, the Shankarpur-Chandpur region remains at high risk of becoming a zone of chronic
environmental and economic instability.

10. Suggestion and Management

1. Structural and Engineering Interventions

o Transition to Hard Engineering: Traditional earthen embankments proved insufficient during the 970
hPa pressure surge. These should be replaced with Reinforced Cement Concrete (RCC) seawalls or
high-crested stone-packed embankments designed to withstand "Very Severe Cyclonic Storms".

e Submerged Breakwaters: Installing offshore submerged breakwaters can help dissipate wave energy
before it reaches the fragile shoreline, thereby reducing the "scouring" effect seen in post-Yaas
imagery.

e Drainage Optimization: The LULC interpretation showed long-term waterlogging in the Chandpur
sector. Improving sluice gate management and internal drainage channels is essential to flush out
stagnant saline water quickly.

2. Nature-Based Solutions (Soft Engineering)

e Bio-Shield Strengthening: The "Green Shield" of Casuarina and Mangroves should be restored using
a multi-tier plantation model. This involves planting multiple rows of trees with varying heights to
effectively break wind velocity and stabilize the soil.

e Dune Restoration: Frontal sand dunes, which were flattened during the surge, must be manually
reconstructed and stabilized with sand-binding creepers to act as a natural reservoir against future
erosion.

3. Socio-Economic Resilience and Adaptation

o Saline-Resistant Agriculture: To combat the "salt-crusting" effect observed in agricultural fields,
farmers should be encouraged to cultivate salt-tolerant crop varieties to maintain productivity after
inundation events.

e Agquaculture Safeguards: Given the total collapse of fish ponds (Bheris), aquaculture infrastructure
should be redesigned with higher perimeter dikes to prevent seawater mixing during high-tide surges.
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Sustainable Livelihoods: Diversifying the economy for communities reliant on Dry-Fish centers
(Khutis) and tourism will reduce their direct vulnerability to the immediate "economic shock" of a
cyclone.

Technical and Policy Framework

Integrated Coastal Zone Management (ICZM): A shift from reactive relief to a proactive ICZM
framework is necessary, utilizing real-time monitoring through platforms like Sentinel-1 (SNAP) and
Landsat 8-9 to plan land use effectively.

Early Warning Systems: Strengthening micro-level warning systems can ensure that while the 75-knot
winds are inevitable, the loss of life and movable assets (like fishing boats) is minimized through
timely evacuation.
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