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Block wise population change in 3 decades

in 2011

TOTAL POPULATION, 1991
H TOTAL POPULATION, 2001
Population 2011
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High population Density in Climate
Sensitive Sunearban

POPULATION DENSITY MAP OF INDIAN SUNDARBANS ( YEAR 2011)

HAROA

bMINAKHAN,

SANDEE
P) g /_Qm
SLCANNING | & |[SFE

BT Note
B :Comparatively
lower density in
more vulnerable

areas

Population /sq km

I 1361 - 1589
I 1132 - 1360
] 903 - 1131

[ ]674-902
[ FORESTED AREA

20 0 20 Kilometers

SOURCE: CENSUS OF INDIA 2011

on'Thursday, March 06,-2014 e Jadalfpﬂr Um'wemﬂy




SLR _scenari?”’” India John Hutton ,1994 in

I} - = i - L
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ProfSugata Hazra--Jadavpur University

“Global Warming”
e T ‘0.5M SLR would

make 6 M and/1m

rise would make 15

M Climate refugees
‘ by 2050 from

Bangladesh’

Around 3 M from
Indian Sundarban !!

on'Thursday, March 06,2014 .J&davpﬂr Um'wemﬂy
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Height Above Sea Level (m)

Detailed in situ
studies needed to
avoid
gross
overestimation of
the impact and
consequent
guantum of
migration

on Thursday, March 06,-2014
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Changein SST In northern BOB

from Modis Aqua

y=0.076x - 124.28
R*=0.3274

CHANGE OF ANNUAL MEAN AIR TEMPERATURE

AT THE HALDIA STATION (2002-2009)

28.5

w 28400
5 28
.a' 28,200
i 27.5
&© 28.000
E 27
2 27.800
=
@ 27600 26.5

26

2002 2003 2004 2005 2006 2007 2008 2009

—e— TEMPERATUREIN
DEGREE y =0.1058x + 26.856
CENTIGRATE R? = 0.3688

2009 2010 2011 2012
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MEAN TIDE LEVEL (m)

y=0.0126x - 22.175

Sea Level Rise at Sagar tide station
(non compensated)

SER 8 mm/Year, New World'Bank Report

Sea Level Anomaly ( mm )

GLOBAL: 3.14 +/- 0.06 mm/yr

W
[=]
5]
=]

10: 2.04 +/= 0.28 mm/yr

1.64 +/- 0.18 mm/yr
7.24 +/- 0.53 mm/yr i

T T T T T T T T T T T T T T 1T
1994 1996 1998 2000 2002 2004 2006 2008

M.Ravichandran,
INCOIS,Personal

Communication
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Monsoon Rainfall

Post 70s trend reversal
In post monsoon rainfall

TREMD OF MONSOONAL RAIN FALL OVER THE

BAY OF BENGAL
0.51
.43 4
0.47 1
0.45 4 —RAINFALL in
mm/'hr
0.43 4 — TREND LINE
0.41 1
0.3a 4
037 1 y = 0.0041x + 0.4282
0.38 } i i ; i i RE = 01221
2003 2004 2005 2006 2007 2008 2009

Rainfall (mms.)

Post Monsoon Rain- Alipore (1936-1970)
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—-jnereasing Cyclone Intensiy-4n--
NBOB
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Embankments and Risk Zone Map of Indian Sundarban
S

M
WQE
5

Vulnerable embankments
/\/ Existing embankments

E= Very High Risk Zone
Inundates with surge height

< 2 metres
[ ] High Risk Zone

Inundates with surge height

2.0 - 3.0 metres
[ ] Medium Risk Zone

Inundates with surge height
> 3.0 metres

[ IForest

20 Kilometers

Submitted to
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Mud and Brick. Embankment being built by NABARD on 8.8.2008
At Mousuni Island

vl RrfRvoier
¥ Jadavpur Universily

courtesy--WWF
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ZONES OF EROSION AND ACCRETION
i‘:— IN THE INDIAN SUNDARBANS (1969-2009)
¥

YEAR 1969 - 6569.799 sq.kms

YEAR 2009 - 6359.552 sq.kms

Lohachara, the first inhabited
island

Vanished by 1996
Making thousands

Environmental Refugees

B EROSION
I ACCRETION
[ | NO CHANGE AREA

20 30 Kilometers

LOSS ESTIMATION:

1. Total areal loss of Indian sundarbans from 1969 — 2009 — 211.751 sq. kms
2. Total areal loss of Indian sundarbans from 1969 — 2001 — 167.709 sq. kms

SOSJ U ,WWFZO].O 3. Total areal loss of Indian sundarbans from 2001 — 2009 — 84.207 sq.kms
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CHANGING SHAPE OF GHORAMARA ISLAND OF INDIAN SUNDARBANS (1969 - 2014)

2440000

/ i
. - 4 2441000
,
YEAR 2014
[ ] YEAR 2001

[_] YEAR 1986
[ YEAR 1969
-

1238000 238000 1240000
500 0 500 1000 1500 Meters

During the 1990s Lohachara,
Suparibhanga and Bedford Islands
got submerged along with the
Khasimara, Khasimara Char,
Lakshmi  Narayanpur, Bagpara,

Baishnabpara villages of

Ghoramara Island

VANISHING ISLANDS

Total Area
Year (in sq km)

1975 8.51
1990 5.99
2001 5.11
2012 4.43

2014 4.202
EROSION OF LAND AREA DURING 1975 TO 2012

(o]
J

(o} ~ (e}
] 1 I

Total Area (in sq km)

(€3]
]

4 T T 1
1975 1990 2001 2012

Tvela RefRvmy
.Jadavpur University



Inhabitants_of‘ohachara Island were 374 in 1971, 220
in 1981 and ‘zero’ in 1991 (Census of India)

All'the 374 residents of Lohachara Island were forced
to migrate to nearby stable islands or main land

Due to severe coastal erosion, Ghoramara island lost
five villages forcing around 6000 people to leave the
island who can be recognized as ‘Environmental
Migrants’

The population decreased further from 5236 to 5193
during the year 2001 to 2011 , as opposed to block
wise increase elsewhere
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The rate of population growth (1971-2001) in Ghoramara
Island is 0.55% while.-the growth rate of the entire
administrative bloek*is much higher, 2.1%.

In Ghoramara Island, migration is a prime factor for which
the actual population is lower than the expected(in terms
of block level growth rate). = sending area ?

On the contrary,\the population of Sagar Island is
showing higher population than the expected (as per the
block level growth rate). = receiving area ?

GHORAMARA ISLAND
200000 - SAGAR ISLAND

178000 A

Existing 156000 A
Population

~—-Expected 134000 A
Population

<& Existing
Population
——-Expected
Population

Total Population
Total Population

112000 -

" 1981 | ' ' |
1971 1991 2001 90000, BT a5 5801

Tvela RefRvmy
.Jadavpur University
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people and created 60,000 environmental migrants often leaving
behind the women, infirms and children
VULNERABLE EMBANKMENT AND INUNDATION IN SUNDARBAN

/\/ VULNERABLE EMBANKMENT
NON YULNERABLE EMBANKMENT

[[] UNINUNDATED VILLAGES
[ NUNDATED VILLAGES
[] FOREST

SCHOOL OF OCEANOGRAPHIC STUDIES, JADAVPUR UNIVERSITY G 10 Klometers




PROJECTED NO. OF ENVIRONMENTAL
MIGRANISDUE TO SLR AND EROSION BY/2020

Ghoramara —1600 Sagar —28000
Mousuni =5700 Namkhana —15000
G-Plot —-6000

Dakshin Surendranagar 12,700

TOTAL

SOS JU-NATCOM REPORT:2003 egﬂﬂwﬁﬂﬁmuﬂmw
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The more sustainable alternative, for Sundarban , will be a planned migration
# and resettlement of 1'million people from extremely vulnerable low lying areas
: (east of green line)and to resettle them in Sundarban Hinterland

40 Kilometers




Towards new Adaptation policies

Anticipate”migration due to,slow and fast onset
environmental\change

Develop methods of gender sensitive adaptation for
Climate Change Impacts. India may need to
Incorporate policies of recognition; compensation

, rehabllitation in the NAPCC for internally displaced
persons due to climate change

There should be scientific methods of recording
migration from ‘sending area’ and ‘receiving area’

People of the sending area may be trained in ‘ non
farm skills’ enabling them to settle away from farm

lands |
e Jadavgur University




Migration as adaptation ?

“Giving-urgent\policy attention to migration
In‘the context,of global environmental
change now
will prevent a worse and more costly
situation in the future.” roresight Report, 2011

Thank you
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