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West Bengal

ABSTRACT

The G-Plot Island is a part of the Sundarban Deltaic Complex (SDC) located in
the Saptamukhi River estuary of the Ganga Delta. It is one of the 54 reclaimed
islands of the 102 islands of the Sundarbans and belongs to the Patharpratima
subdistrict of South 24 Parganas District, West Bengal. This densely populated
island, with an approximate population density of 715.85 persons/ km?, has
been facing erosion along the shoreline. The study aims to find the areal
evolution of the island in the past 20 years and to study the effects of climatic
calamities; majorly cyclones, on the island’s residents. The southern section of

tl

16 island has been much focussed, including Buraburi Tat and Gobardhanpur,
which are highly impacted by the coastal floods, and Chandmari Ghat in th.e
northeastern portion, which is highly impacted by the riverine ﬂoods: This
study used Landsat images to determine the areal evolution of the island
and track erosion and aceretion zones. A primary field survey in the_ form (?f
nterviews was conducted with the residents of the islands regarding their
Perception of the region’s climatic vulnerabilities. This island, (;XE)f)f.'letlilelo
*®peated climatic calamities has impacted its residents in storms ‘am);y (,d(:le lo.
® Major findings of the survey reveal a large loss of land and property

' han, and
“Yelonie activity causing embankment failures, notably the Aila, Ampha
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1 from the last 20 years. Moreover, the. effocts of ﬂOOdng SUrpjg,
Yaas (?yc ones logaing to water stagnancy due to the coanrole embankmmnR
from ']ust water fggiﬁan d. Such trapping of saline water in the ag[-j(,““um
trapping the wi -‘91" i qoﬂ salinity and transfers the land use from agric
fields causes 111(;111‘1*: sur‘;ey revealea that the residents mentioned the Plantatj(m
ti :;:;Ll:::% decrease the rates of erosion, which are increasingly high,
0 S S

tyrg

Keywords: cyclone, erosion and accretion, livelihood, Sundarbans

INTRODUCTION

South Asia is said to be among the most affected regions by climate change. T}, .
main impacts of climate change, as given by the IPCC F(.)urth ASSE.%SSment Report
are increased frequency of floods and drought, which negatively affect ),
production, sea level rise, which increasingly exposes the coast to phenome
such as coastal erosion and glacial melting of the Himalayas ¢
avalanches (Poncelet et al., 2010). Out of 102 islands of the Ind
48 islands are under the Sundarban Reserve Forest (SRF). In comparison,
the remaining 54 islands are inhabited by around 4.5 million people, whicl

started almost two centuries ago (Ghosh and Roy, 2022). The shorelin
and their salinity are greatly impacted b
phenomena and human intervention (

Na
ausing rock

ian Sundarbapg,

1
e profiles
Yy rising sea levels along with n
Sreelekshmi et al., 2023)
A bimodal distribution of tropical cyclones is found in the Bay of Bengal, which
occur between October and December and between April and June,
increase in the frequency of severe annual ¢
1891 and 2019 (Mandal et al., 2024). The
climate hazards, which include fluvio-tid
are accompanied by storm Surges, riverbank erosiop, salinity intrusion, and
arsenic contamination of groundwater, A rapid increase in population is seen
during the Anthropocene period in the combineq GBM Delta. It has been
accompanied by changes in the lang

atural

where an
yclones has been recorded between

coastal inhabitants are exposed to
al floods, tropical cyclones, which

. i f
and use of the regjop, although it is one of
the most underdeye] i

; India and Bangladesh. The population
cultivation of paqy nly engaged in Primary activities, including mono-crop
c;thé,rs [Rah?neﬁi: tyl(Alzl(l)an) ishing, craly collection, honey collection, and
. e a . 20 .I ! e . . ! ]‘S
population lives 1 | ). In the Present century, almost 7% of the worlt

al,, 2006; Safra de Campos et al., 2020).

: AN subcontinent was found approximafel."

' 1972), 2 Crore years ago, the coastline was situat("{]

- Fossi) studjgg ’ fOOthﬂ]S of Bhutan, Darjeeling to e DO:‘:

changgq ; and carbop dating of rock samples have prov®
gd in Phaseg
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[ Crelones on Livolthood: A Case Study.,
’ jeat LY
tol nop )

) Klmq
jmpt hiki €05 wamf o

al

o foun d that prior to the Pleistoceng age, Syl

Il lmh‘,f g and the sea level was locatod gy Garhboty of Mid

”oar(u\qrs before present), Sundarban wag located noar Swl, tl-( Napore, 14 46

ybp (ﬂyi‘)o-GSOU years before present, flooding dug Il ch of 1o groun,
d 70 flooding of Kolkata, Dundum, Kolaghat, Barrackpor, ansgrassion

The coastline including Sundarban wag protl'ilflef(l)::' |

Kolaghat and Barrackpore. Later, sedimentat tho Bkt

_ ion by the (34
nd Sundarban prograded southwards, At approximately)?(‘;;(je;]f .
{ op,

arhar Was locatac

andrian T
i an I’

4 to the
al; 1984),
pumdun

csion, &
ileliljlizl:;;ille stabilised near Namkhana,
ufficient evidence of ancient human settlement has beep, found and recovered
from the Sundarbans, even though the muddy portion of the Sundarbans s
presenﬂy not conducive enough for human habitation Finding of ancient
tifacts deep inside the Sundarbans, West Bengal, indicate the presence
of human settlements to be as early as the 3« century BC, found during
exploration in Gobardhanpur and Uttar Surendraganj, South 24 Parganas, by
the Directorate of Archaeology and Museums, Government of West Bengal. The
evidences reveal the existence of settlements from the ancient period till the
early medieval period. However, Neolithic evidence is insufficient to prove
the existence of settlements during that period. Ancient evidences are found
in the earliest archaeological sites of the southwestern Sundarbans, including
Mandirtala, Sapkhali, and Pakurtala, including Neolithic Celt, non-Aryan
Matrika (Mother Goddess) sculptures, CORRIE, and thousands of stone beads.

Numerous archaeological pieces of evidence were found in Gobardhanpur
and Buraburir Tat during phases of low tide, which is surprising in such a
mangrove-dominated environment. Fishermen Biswajit Sahu and Bimal Sahu
of Gobardhanpur are engaged in collecting and preserving these artifacts,
including potsherds and terracotta figurines. These findings prove the
evolution of cultural history as well as the physical landscape of the Sundarban
deltaic surface over the geological periods. The deltaic plains of southwest
Sundarbans, which were separated by larger tidal rivers, with gradual accretion
and accumulation of fluvio-tidal sediments, were agglomerated, modifying the
tivers into narrow channels. Initial settlements during the early historic periods
"% made in the northern southwest Sundarbans about 4000 years ago, which

8radually shifteq southwards with the maturity of the delta region (Saren and

Paul, 2023),

3;mr:rjm, of

L lian S arpans
walld feclamation during the British Period and after of the Indian b.u“didlbd\. s
0 made in 5 phases. Phase 1 occurred in 1770, when reclaimed areas

Wi s N . 3 [y, id d
l:ai{e Harog, Bhangar, Kulpi, Hasnabad, Canning, Baruipur .]ayn‘.isf‘ll.»"n:l:d
larpratimg Phase 2 occurred during 1770- 1873, which reclaimet

p e 1
*habag, Haroa, Bhangar, Kulpi, Minakhan, Canning, Jaynagar, Mathurapt
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Phase 3, during 1873-1939 reclaim.ed the whole of gy, deshkh,],
S 1s of Sagar and Canning, greater parts of Nalnk}, al;
. w2 Basanti, Mathurapur, Kultali, I{iI}Salsani and.Gosaba. PhaSO )
Patharpratima, -mesq,ed additional settlements in Hingalganj, G aba, By
i IT! P;Tharpra'tima, and Namkhana; and rehabj] itation o i
Kultali, Mathurapt ,C111~red in portions of Hingalganj, Gosaba, Satjeli, Klllt‘a ;[
Pakistan 1‘?fuge§f£khana, Sagar, Mousuni Island, and Jharkhalj (Basanj) Th:
Paﬂla?rzjlﬁ?;ch occurred after 1951, reclaimed Satjelia Island, Marichjhanpi
}::ztgrea; mangrove forest, 1979) (Das and Das, 2023).

and Saga s .
ngdwip, residual portior i,

)

ant

w“—

. SR
Buratusi Tat, West Bongal, locks
i .

IR, Bratee Tan, O-lon, West Bargat 14330,
b
A Lot 024206" Long 88 40 130a"

QO34 0440 PM ST 208 33

Figure 1.
(a) Biswajit Sahu displaying ancient potteries and terracottas, found in
Gobardhanpur, (b) Beads and slone ornaments of the ancient period (before the
discovery of precious metals) (right)
Settlements have been found to decrease in the
Island of the Sundarbans, and increase in sett]
northern portion which indic
al,, 2021),

southern portion of the G- Plot
ements have been found in (he
ate the vulnerability of cyclonic events (Paul ¢

This study aims to explore the areal evolution of the island since 2001, thus
tracking the shoreline changes. The island is located in a cyclonic vulnerable
‘egion and thus this study again ajins to study the effect of climatic calamiti-

.+ North 24
3 , districts Nor
s and Soygh, o, km and covers parts of

. ulné
5anas of the statg of West Bengal in India and Kb |
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Livelihood: A Case Study...
- Koushiki Goswamy o ol

cvelones o1

10f -nnpiml

Lt
i

hkhergunj in Bﬂllglqd'GSh‘ ,ln qut Benga[f the Sundarbas consists of 1¢
nd P8 Lt Blocks of which 13 blocks are under South 24 Parganas l Il ; 9
]')Uvelolsorth 24 Parganas (Mar idal, 2003). G-Plot Island (Figure 2) is g )l'nl;t( ; “}"’
ratima subdistrict ?f district South ‘24 Parganas. Located in thlo( w:st:»rm
path@P™ " tamukhi river, the G-Plot Island is an inhabitated island wlit;:

 of the 2P
pank © { about 28992 (Census, 2011); contrary to the Dhanchi forest

210 pulation 1) K of the i .

L in the sastern bank of the river. The Buraburir Tat and Gobardhanpur
locatees ave been selected for the study, owing to active erosion taking place in
ns. Special emphasis has been given to Bisweswar Point, which is
this island, from where the Bay of Bengal starts. The Chandmari

died for its riverine location, and it being the main

yillages =
hese Jocatio

he Jast tip of
Ghat has also been stu

 muunication source to the mainland.
o

tion of the island, with an average elevation of 4 m above m.s.l.
(mean 562 level) adds to its vulnerability where the only mode of transport
io reach the mainland include ferries and boats; high tide is suitable for the
ferris to reach Sitarampur Ghat of the island while ferris cannot travel beyond
Chandmari during low tide. All materials for livelihood need to be transported
by the ferries, such as oil drums, vegetables and even vehicles such as bikes.
The Chandmari Ghat is concrete and consists of a local market, which is the
only source of communication between the island people and the mainland.
Most of the embankments are noted to be unstable and prone to severe erosion.
Fmbankments are in a better condition where the mangroves have grown in

front of them: thus, acting as a shield.

The remote loca

Data Sources

been collected from USGS Earth Explorer of missions
temporal setting of the study between
1 of the G-Plot Island Table 1 and

Satellite images have
Landsat 4-5 and Landsat 8-9 as per the
2001 and 2024, for study of the areal evolutior

Figure 2).
Table 1
. Detailed Description of the Satellite Images used
3 Spatial
Image ID Area patia
N\O : e Covered | Resolution
LT05_L1TP Pl
1 = 138045 20010112_20200906 , G-Plot
- - — —1 12/01/ 30m
102 T1 12/01/2001 lland | |
2 | LT05_L1Tp 1 | GPlt
~ 38045 2 -rlo y
S len - 20041104_20200903_| 0419004 | 0y | 300
Islan
I

3 | LTos 1,1Tp s
A = G-Plot )
L 02 _138045_20100121_20200820_ 21/01/2010 Island 30m

_T1
I

D
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G-Pl s
1LCo8 L1TP 138045_20200406_20200822 00/04/2020FT

Island 30m
P |omn 30317 W\\
A 21216 20230: 2/2002| GPlot |
LCOQ_LlTP__l 38045_202 - 16/1&/&0 IS]and dun]
5
02_T1

rﬁ—\\\
: +-P
LC09 L1TP_138045_20240425_20240425 25/04/2024 ot

Isla 30m
o |1omd Q&\‘
iew schedules were prepared for field interaction with t},
nterview during field visits in April and November, where househ
respo.xﬁielﬂssyof Buraburir Tat and Gobardhanpur Vi}lage have begp ¢
:'l;;a‘rl(lii:llgetheir general perception of cyclonic phegomena affecting
locality and about the impacts of the recent cyclone ana,

which tok plage
on October 24, 2024. Simple random sampling was used for the selection f
the respondents after interacting with some of the older generatiop Populatiy,

of the villages beyond the age of 60, for their experience of past events iy
island. The sample population consisted of both males and females and peop]
from diverse occupations, from farming to business.

Data Analysis

—

10(;3]
ldS fl‘()m
“Iveyeq,

using QGIS classification. Th o
analysed using cartograms sy
Perception of the pes
phenomena,

ch as pie and bay diagrams,

which include mostly
pondents and ]

$8s Incurred by them dye to cyclonic

_ Figure 2
Locatigp Map of G-Plot Island
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.'Hi[“" v _ o ot L
Kowshy g4 Gorgon

vamj L 'Jl

Rgslllts
Jution of G-Plot Island: A
: As found fro
m th

Ga

G-Plot rgland (F igum 2) has experienced erog;
has rosulted thed1slalnd to reduce in area] ex{ 01t;1 groater (hap, 4,

o island to be ap sriat ent, T M accre
s of ;1;24 e léaprozllmately 41.681 kyy? ‘£}9.2001 image
o N ﬁml] s \}r& JS’ gerosion rates h'nie bllCh has reduced 1o 40,9

ALy 3 been 0.07 ave Deen (. ’ 921
I, erosion has occurred 01 1km-2/ year. From Fi811r104 l.<1n2/ year, while
espesially in Buraburir Tat, Gobardlllla?,l in the southerpn po:t i?) it can be foun(

, = 1pur and Sit n of the j
ghoreline of Plr-Jt Island have been studied, w arampur, The changeslé"»land,
the southern portion, followed by the north , where major change : in the
Accretion has been found smoothl rtheastern portion, m ge is found in
of the island, with major depositi y _ﬂlong both the easten; arked by erosion,
ion in the south-wester and western banks

n portion (Fj
gure 3),

tion, whic},
depicted the,

the accre
that muc

lrm...u..‘.-m,...g

ol

(a) Erosion and Accretion of G-PI iy
! -Plot Island, al Evoluti .
Changes in La:‘l::;ge in Land Use and Lang)goﬁ?lz(b),(;: l(l(l,i)mzlz);lfl t[]:;]! f Slotislaat
?516111 d have beay so a.nd Landcover: Land use and land cover changes on the
i land use ang | alsf(lildled fo'r 20 years, from 2004- 2024. The major ;11a11ges
:lcfease in aghaiday cover m these years include the clearing of land and an
tl‘s per {he TeSidentsuT}a’ V&.’hlch are‘high in the southern section of the island.
ansfor thg o , the increase in salinity of the crop fields leads them to
oplands to aquaculture ponds.

Porce

“'eption Analys;

;egardiug thei:lysm of Cyclones: A total of 25 hot

"phasis },a¢ beI;erC?PﬁOll of the impact of cyclones on the isl
n given to interaction with the older generation due to th

253
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and, where
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i nenii - parcepti on survey revealed the | eICop
_ . , n
Lats of cyclonic phenomena and their Preparedy o,

9 Respondents: Th
d to assess their vulnerability to cyclones, | I
as

ndents are less satisfied with their Currey
X ; : ) 1)

average satisfaction with their finam-hl
21

r gxposure in
osidents o1 the imp
jc Profile of th
ve beenl recorde
44% of the 1€SpO
), while 56% have

The respondent
where most of ther
otos and van driving.

Jonge
of the
Socio-Econom
respondents ha
been found that
financial conditior
Jditions (Figure 4 a).
pation (Figure 4 b),
portation, such as ph

@ s0cin-economic profileg f |
o “:

s were classified according to tp
r

cOl k 0, )
espondents (32%) were engage i,

occu
trans

e ~
e —

Main Sonrce of Income

A

Current Financial Condition

Geoeupation

¢ I ) £ a6 @ o

Parceatage of tgrndentz

& DECUmatn # fain Soune of income

Figure 4
(a) Financial condition of the people, (b) Main Sources of Income

However, the major source of household income remains agriculture, as wel]
Dy e

as transportation and busi ishi i j
" p g, 1.mess. Fishing remains another major occupation
L;ere common varieties include “boal” fish (Wallago attu) and “bhetki” fis]
" . otki” fish
]{ sbcaloanfer}. Almost all houses have ponds for aquaculture, whicl
or subsi ' 1 i i P
" sistent consumption. Agriculture in this island mainly gr
with numerous b i i .
- 1etel leaf nurseries. Spices such as chili are grown for home
1, and vegel: such ¢ '
- g .( vegelables such as bottle gourds, bitter gourd. and brini
so grown plentily for home con ion. Thi .
e e vl sumption. This indic
phenomena for income sour

has start :
ed, which indi
1cat i .
as engaging in bysi 98 a coping mechanism to the ongoing situati
8g In business and transportatior going situation, such
1on.

ows paddy

are
ates still high dependence
cost By e :

s; however, shlftmg of income sources

General Percept
eption
Theresidents V\Ir,ere in:]: R'BSpondems regarding ongoing natural phenomena:
Iview - '
cyclones and Loy they ha: °on theirp erceptions regarding the severity of the
Y have changed over the years embanknlen; conditions

and erosjop. |

. It has b

the sevan een founp

1€ severity of the cyelopic . d that all respondents agreed to an increase in

(2019), vents oy
Amphan (2020), anq ot over the years. Mention was made of Bulbul

h r
. ®r cyclones that hit the region.
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nes

velo
f popical €7
o e

K”ll'ih/“ (

'I'(""’/’N ool
it
i

Figure 5
Condition of embankment in April (left) and November
0 d

(right), 2024

dition of the embankments has deteriorated i, the
The condit have severely increased (Figure 5). Local re
posion Tates datzease i the arsa of Gobardhanpur villa
us about ﬂl}‘i s over 60 years, which indicates high erosi
to ‘1200 bl‘gbjut moderate preparedness to meet natural
iﬂf(’”.neq ¢ cyclone shelters in Indrapur and Daspur

glélsc[j;fzﬁlggcilities are only found in Indrapur
Jocal doctors.

Past 5 years, and the
spondents informe
ge from 6000 bighas
on. The people were
calamities, with {wo
villages, respectively.
village, and all the villages have

While the majority of the respondents faced lesser

damage to their houses due
locyclones, people living near the r

iver had faced severe damage to their houses
(Figure 5a). Complete loss of livelihood due to past cyclones were less reported
g MG

amongst the respondents due to involvemen‘t in lx}ultiple ocg;gat%ons '1111 ea;:il
family. All of the respondents had lost their agrlc‘ultura‘l .fle s in cy(? 211,',‘
either by erosion and land loss or by an increase in sahmty: H(?wevm, 1eir
ivolvement in other sectors didn't lead to a complete loss of livelihood.

Perception and Impact of Cyclone Dana
Cycl
and
.

Sec

one Dana, originating in the Bay of Bengal, landfad betmileenf If;(l)afl;j
Paradeep on 24 October 2024, with an average windspee v}o_ P
Although the southern West Bengal was not affected much, t tlle S;) l::lone
tions of the deltajc complex of the Sundarbans were affected by the cy ]
Cyclone warnings wer
Spondents 1,
IleWSpaper’
% opineq |,

€ respoy
Negy th

e"lban

e given well in advance to the I'eSideI.ltS wlller;aSi:t)l;e
eceived ingormation through various sources 111('3l te e\i3 lone_.
radio, and announcements. The less severe nat.ui'e c:if ; 11:; (1}1;05{ 01;
y the respondents, caused less damage j(o the is anwloné‘ s ¢
dents claimed to have lost nothing in this I‘GCG-}Df C)Gla e
© Bisweswar Point were affected by the cyclone *Flglu‘e‘e o

Kneng of aquaculture ponds got severely affected (Figur

| 255
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Figure 6
a and b. Cyclone Dana affected house, Bisweswar Point,
c. Aquaculture ponds near to the eraded embankments at Gobardhanapur

Discussion
The G-Plot Island, located on the Bay of Bengal at the confluence of the
Saptamukhi Estuary with the Bay of Bengal in the south, is vulnerable to
climatic phenomena, including cyclones and thunderstorms. High tide levels
lead to submergence of the island’s shoreline, with a mean tidal range grealer
than 4 m, and upto as high as 6.7m during Spring Tides.
People from Buraburi Tat, Gobardanpur and Chandmari reported the increast d
gliqzﬁiaoiocyc“’n‘fs’ which }‘lave affected their households, especiall?
consistent wate;lli)e: ~.'1hfl Surpassing of water beyond the embankments a”(:
lands 1o aquacy] tl?rgemgonzve Zﬂen 1'e‘sulted in the transformation of agricultu:;
The Gobardhanpyr Vililages' rue.to Increased moisture and salinity (Plate,w;{'
production dup . Competi££ ef\:ously Il.oted for salt production, has stoptlm'”
of refined gq)y. Loss of Jand nh om the industrial market, with the pl‘odv“w ,
ave also transformed the major occupatio” =
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- popical €
pm?l of TTOPYC a 4
i ! )

. T reviousl iculture tn
seople which was P! iorat it hsh‘”'y or ot}

e Pv ' rates i 18T Servigeg, 1
(h 1[10,@1‘ eneration often migrates to the mainland oy, bettor o SeIViceg,
young® ¢ PPortunitieg
Conclusion ib |

tected by cyclones ¢ "
Tho people are affected by cyclones and heavy raing)) wl

. the embankments and enters the agrig

Surf Con“»tfucted earthen embankments are reg

1en the ¢
ulturg] lands

larly brok
The K Y broken
ion. both internal and external, is 4 pr o
Transpoﬂdi.l()n, +15 @ problem for the regig onts. Lack

f civic qmenities such as heath care facilities worseng {hg situation durj

Jimatic calamities or even at night when the only meang of transport iﬁclugg
forry seTvices and local boats t<.) reach the mainland, The people wish for thf;
sonstruction of bridges connecting the islands to the mainland for sase of travel
It can be said that this region, being located in a cyclone-vulnerabls area, wili

always be vulnerable to erosion and flooding. However, such incidents can be
reduced by plantation of mangroves.

iver water
and fisherjes.
and repaireq,
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