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ABSTRACT

The Indian Sundarbans face significant vulnerabilities across physical
: : -. , c

Jimensions. Coastal flooding and frequent inundatio,

. . & )i}

o climatic events like tropical cyclones but also

from the geomorphic nature of the region. The growth and decline of deltas an
influenced by the occupation and abandonment of deltaic distributaries whﬂe
their stability depends on the interplay of wave, tide, and fluvial forces ’River:
promote delta growth, while waves and tides modify them through se;diment
redistribution. Premature Jand reclamation in the Sundarbans has reduced
. causing geomorphic instability. In response, the macro tidal
Huglll estuary (tidal range > 4 m) breaches embankments to reclaim space,
E;?i:ﬁsfa;zﬁ?iiZ(:;Efln}z:ﬁi .z:n(ti' reduced moan depth. Additionally the
high and low tides that flgther i]:icsr “ne'v‘j_omty as?’mmetry’ ?ausmg m%even
systems. These combined factors d ‘:a;?l_se lmentatl('m e drfimage
shifting islands and shoals in th s th? . 0_1 arized landscape .Wlth o
isn't responsible for these ch y Bstu.ary hlghllghtl'ng that sea lovel EHEECHES
e g g ol G:nnges. This study examines embankmefltlfreachf
o .gasagar Island. Quantitative analysis 11101'“

reached Aila embankments at Beguakhali (summit id

U, OES, RMNH&’

economic, and social
stem not only from extrem

river spill areas,

502
HDF, CED, B




van (summit width: 3.15 m), alop
.« Soa lovel rise (4.101 o latiy, |

) o ptions: ¢ , ; /yoar) | ? Insighyy

{ry al 1 968"2021 are ldBlltified using SUPVe QWIOH (l 0 m%

110
P ptweel dines ol y
) Stginlagery' The‘fm mis f;n %cate that the f,, llodty dia '%hm.,..,,
s of wave tide, and fluvial dynamjcg 4t humw
a

. ta1D i :
e 111“’;1025 oshaping Gangasagar [sland,

e an, Ganagsagar [s]
key . qundarban, gsagar Island, Hoogly |
ds: © Y Estuary, 1
KQY‘ZZIIF looding Pical Cyclop,
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1 UCTION:

TROD
. IN esteranSt boundary of the mangrove forest of g

\od by Gangasagar island (21°37°-21°57 "N ;88002’-11;1darban Was once

wn and revered for the famous Gangasagar oo Illtlal’f];?; place
Ch year.
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The W

deliﬂea
kno : ;

 ough archaeologioal evidences speak about provious hyrygy e s
élangasagal' sland, reclamation of Gangasagar Islang Wwas initiated i 'theo;'1 :
ear

g11. L1 located at & dist;ance from 100 km from Kolkata at the confluencg of
ivers Bhagirathi and Hugli. At p‘resent itisunderthe administration of Kakdyy;
mbdivisiO‘L forming a community development block by itself. This island wip
;;med by the quaternary sedimentation by river Ganga and jt's distributan"j:;ass
aden with about 25 types of mangroves previously, the mangroves have now.
been destroyed due to expansion of agriculture and settlements. At present
Gnewa (Excoecaria agallocha) and Baen (Avicenniq alba) occupy the western
nd eastern fringes of the island sporadically. This island is around 30 km in
qorth south extent and 12 km in east west extent. The elevation of the island is
around 6 m. Covering an areal extent of about 300 km?, this island js subjected
{o fluvial and coastal erosion as it is filled with soft silty mud,

Location of Ganga
(Source: Bandyopadh
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PROBLEM OF RECLAMATION
{ liko tho rosl of Sundarban, by embag “
s complotely blocking the smal]ep 'idalhig ﬂ!g

¥

2. PROCESS AND
was roclaimoc

i n shanne
coastline and major tidal ¢ R gt
and subsequent deforestation. This in turn has turnod the islandg i3

by cutting down the spill areas of the rivers. Reclamation depriyeg t

of the sediment laden water and the reclaimed areas remain forever L

the highest high tide. This increases their susceptibility to coasta] in ha
gh

A 1 1 st oy “ndau
consequent upon ombankment breaching and storm surge. Rec]amati
proventing the tidal spill

area also results in loss of morphologic oquilify by
As Hugli estuary is a macrotidal resonant estuary, loss of tidal spil] qpeq rl'lu :
in disequilibrium by reducing the intertidal area and increasing the iy ZSII]fs
of the estuary. The estuary then tries to restore the equilibrium by actjye €T0g;
of embanked channel margins and by in channel sedimentation whigh red -
the depth (Pethick, 1994). The progradation and retrogradation of any del:l(!&.!s
dominated by the occupation and abandonment of the distributary chamnels ;h is
relative dominance of erosive wave and tidal action and accreting fluyia] f<;r 8
decides the stability of any delta. The Ganga Brahmaputra delta being o ;:s
dominated delta, the western part of Ganga Brahmaputra delta is retrogradilne
in nature facing decay of distributaries. A progressive younéing towards thg
east can be observed by the presence of three overlapping deltaic Iobes (Allis e
et al., 2003; Sarkar et al., 2009). The southwestern section between K I o
Baleswar Haringhata estuaries is macro to meso tidal in nature g;rowilzlg aband
7-1.8 kyr ago (Bandyopadhyay et al., 2023). Abandonment of the Westenf € i
Brahmaputra delta was also brought about by a Late Holocene eastwar:;igla
(Morgan and Mclntire, 1959). This along with sediment sinks at Swatch ;
No Ground submarine canyon and multipurpose river valley projects in ﬂ? :
p;)flt iIElependent era led to a reduced sediment input in the Western sectio:
of the Ganga Brahmaputra delta. i

fhle e fo e fsons als; The problem of coastal erosion can be further

Sagar island

he ls)

relati :
ion between reclamation status and island merging events. Int

the shift j i i .
e blnhmedmn location of tropical cyclones to the east suggests B
etween cyclones and coastal retreat. "
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Figure 2.
fibrium due o prEvS ol -r?Cli.im.aﬁOm a: Intertidal areas are not reclaimed;
piseq! lis % morphological equilibrium; b: Intertidal areas are e :
Smal:zl ingreased; es Bery i3 I.‘em(?ved it m?rph()losical equilibrium. Feedback
depth Ll d include in channel siltation and erosion of g i Kl
wou Bandvopadhyay, 2024]

, y757; Bast India Company gets property rights of two 24 Parganas and
cundarbans from the Nawab of Bengal.

1770: Claude Russell starts reclaiming Sundarban by deforestation,

1784: According to the orders issued by Tilman Henckell, the then district
collector of Jessore, 64,928 bighas of land were ordered to be reclaimed.
1784: On 3% April, the boundary of Sundarban was delineated.

+ 1811-1814: W.E. Morrison surveyed Sundarban from Hugli river to the west
to Passur river to the east.
+ 1831: Preparation of Hodges map of Sundarban.

One of the major officials behind reclamation Mr. Troyd had organized Sagar
land Society in 1822. The northern and central sectors of Gangasagar Island
@estill known as Troyd land because of this initiative. In 1842, 1864 and 1867,
nany freshwater ponds were excavated which were embanked, coupled with
gﬂm stores. According to Ascoli (1921), 11,783 bighaland of Ghoramars, 15,258
b:gﬁ:: Oﬁ PB’e’zrintosh, 7486 bighas of Sikarpur, 734‘9 bighas of Troy ignd' Zﬁ;
initiatpos Mdmankh_ali and 17,726 bighas of land in Dhablat were m

2 elﬂements' & daaks

HDR op
ED, By, OES, RMNH & DOUP






