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AN ASSESSMENT OF SOCI0 ECONOMIC AND CLIMATIC HAZARD
RELATED VULNERABILITY IN BALI-IT GIY, INDIAN SUNDARBAN

CHAPTER-I

Introduction:

The Indian Sundarbans with its unique bio-geographical composition is prone to hazards like cyclones,
stormis and floeds, making its socio-ecological systems vulnerable to environmental stresses.
Sundarbans 1s sitwated within the intcriors of South 24 Parganas, world's largest delta and home to
widespread mangrove forests. The total nrea of the Sundarbans reserved for mangrove forests includes
10,000 square km. of which Bangladesh has 6000 square km and India has the rest. Sundarbans forest
lics in the vast delta on the Bay of Bengal formed by the super confluence of the Ganges, Brahmaputra
and Meghna rivers. The area is intersected by a complex network of tidal waterways, mudflats and
small islands of mangrove forests. The largest mangrove forest island is named Sundarbans by the
name of a tree “Sundari”, which means beautiful and this place is also a perfect epitome of beautiful
cnchanting forest land. Sundarbans is popularly known for cponymous Royal Bengal Tiger, as well as
numecrous faunas including species of birds, spotted deer, crocodiles and the Indian Python. The forest
treasures 330 plant species, 35 reptiles, 400 types of fishes, 270 specics of birds and 42 species of
mammals. This deltaic coastal region compnses wildlife sanctuary, bio-sphere reserve and world’s
largest mangrove forest. It has been declared as UNESCO World Heritage Site in the year 1987. The
Iife the people residing here is extremely nisky. They largely depend on rivers and forest for life
sustenance. Their only mean of communication between the islands is through rivers, Interposed
between the sca, rivers, canals and creeks, Sundarbans is inundated twice a day by sca water. A large
number of populations in this area depend on the forest for food and income. They ply the coastal lines
for crabs and fishes or go deeper into the forest for woods and honey. Risking their life to such extend
can make their life vulnerable to tigers, According to NPR report, on an average 25 people on the
Indian side of Sundarbans are attacked cvery year by tigers. Majority of the people live far below
poverty linc. Subsequently their literacy mte is also very poor. Most of the people residing in this
coastal region are illiterate. Health care system of this arca is also very poor, people have to go miles

by boat in order to avail basic treatment, from the primary healthcare centre. The life at Sundarbans is
risky, exotic und completely depending on the nature.

Of the more than 100 deltas and islands that together comprise Bali delta region covers some

2000 hectares of areil. Bali is a lesser-known island, more prone to neglect. The island hac a populanen

enunt of 17,000 inhabitants. Even afler 75 years of independence, “d'nlé <u i N‘c‘ft"‘"\"ié‘hﬂé‘&

azards amd

\.IIA.'mcc

development. Bali island has been victimized by diverse ctiquettes of chmate TQ\/I
o
population displaces, increasing stresc Bil E2oflehtic
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Study Aren:

The study arca, Bali-1 is a village in Gosaba Block in South 24 Pargana district of West Bergal.

Bali 1118 surrounded by Sandeshkhali 1 block towards north, Boasanti block towards west, Hingalgang

block towards north and Canming block towards west, Three Mouzas namely Bali, Bijoynagar and

Birynagar of Bali 11 village have been selected for survey.,
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Objectives:

1. To find out the uvernll socto-cconomic conditions of the communities.
To understand the commuon floral and faunal characteristics on Sundarban hydro-

&

geomorphic set up along river hank.
To explore the impact of disaster with adaptive and mitigations measure of the

f...l

communitics,

Limitation of Study:
. Time bound for survey was very less, more detail study was not possible.

- To details study, we need to survey a large orea, due to time frame and financial resources

survey was done with in a limited area.

. It was a risk full and protected zone so work was little difficult to complete quickly,
transportation was onc of the major challenges here.

. Another challenge was the extreme hot condition in the of this arca during the summer

condition of peak March and start of April,

. For the data analysis due to unavoidable causes, we are not able to give much time and beside

this there was lack of analysis device (computer) in personal level in dcpartment, existing

device used by other students,

. Duc to short day visit the livelihood vulnerability work was based on quantitative work so we
cannot go very dept as required, Here need to too much observation for qualitative study.

Scope:
It was a great opportunity for floral and faunal measure and some cnvironmental or Physical
study.

Ifwe increase the survey time for more in-depth study we can got the clear picture; beside that,
instcad of cross sectional study long term longitudinal study will more implacable for disaster

- fmpact study.

Methadology:

Field work for Ihl! sludy was donc over a period of three days at Ball 11 v m’&‘wh%‘t’tﬂ}é‘ waﬁnd
24 Pargnna District. Most uruw data on socjo-cconamic status, impact of natural haze’
" from hovschold surycy, Tho main focus of lhc study depends on -:Iimnlic hazaR R R

| also.on lhc mvnnnmrnt _ : |
cconr_:mlc: life .ﬂ.ﬂ(‘ o . : 21.06.20@




Souves ol data

The task of data collection begins after defining the research problem. There are two sources of data
The primaty dats those which are collected afresh and for the first time, the sccondary data on the

other hand are those which have been collected by someonc clse and which have alrcady been passed
through the statistical process.

Primary Data:

The data have been collected at the houschold level using structured schedule. This information has
been collected from the rural people.

More focused and in-depth interviews were conducted with some respondents to generate morc
meamingful qualitative data and to provide some insights into rescarch objectives. The observation

mecthod was also applicd as it climinates the subjective bias, when observation was done accurately.

Secondary Data:

The secondary data has been collected from the census report, gazetteers, other Government reports,
libraries and the bureaus of applied economics and statistics. Other important data related to study has
been collected from different NGOs, published and unpublished documents and websitcs.

Sample Design:

A sample design is a definite plan for obtaining a sample from a given population. It refers to the
techmque or procedure the researcher would adopt in sclecting items for the sample. The first step in
developing any sample design is to clearly definc the set of objects, technically called the universe.
Next a decision has been taken concemning a sample unit. Then the size of the sample has been decided
upon, The size refers to the number of items to be selected from the universe to constitute a sample
(Kothari, 2000). In this case samples have been collected keeping in the view intensity of hazard and

cfTected environment, socio-economic condition of the study arca.

¢ Universe: Rural people

e Sample Unit: One selected Villages

e Sample Size: 122 houschold in the selected Village.

An apptopriate sampling procedure was adopted for the purpose of arriving at a representative sample,
which is capable of representing the universe adequately for the study. For the selection of the m}".‘h
unit, simple random sampling method has been adopted. Signatg/refNoI Verified

The present work will be conducted followlng n structural mclhndnlogﬂl@i\t@jﬂt@}ﬂ
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* Secondary datu and reference

* Sclection of sampling 1echniques, tesigning of the samples and specilying its
size

* Questionnaire

[ 28]

FIELD:
* Houschold survey and interview

* Village survey

POST FIELD:

* Tabulation of data

* Digital cartographic techniques for interpretation

* Analysing the data with help of difTerent software like -SPSS, MS-EXCEL.
* Preparation of map by Arc GIS.
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CHAPTERII

The temunology Landuse and Landeover is usually used interchangeable, it has a specific sipnificance
for every phase Landcover means the surface cover of the land, such as Mangrove, Tidal Tract, Tidal

channel, Agnceultuml land cte
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WO image we can casily compare reality of LULC pattern.

i; et B KE 40" R :.:-rulr;n*r.
|
| Land Use Land Cover Map of Bali -1I GP
|
| &- N (=
E ¢ @ |F
s' : ;
|
|
£ f: |
7] |
| i
| .
i o
| o e !
E' Legend ] E ;
;- Babil_LULCxul {
Name {
B Scthoment l i
-H‘.htr
R reetation 0N oot Mangreny) |
- -'I-hl;ml .I
0.5 1 2 3 4 S E‘I.ﬁ[rkihlt \ |
| g;'__-_; (S mearaettend ot Vefiied
L "—Rilometers | (i AT TOL YT
i 2] o At BIDYU“I'é;I\/I TA| &,
| " ' e XNE e
| Ay L R e i o 0620 e
| SR - s e e e

o8




!

;

'l- Here we can wbserve that majonty portion of Hale-1E GP (Dat Island) covered by mangroe

' fonest beside the tidal tiver Datta Ruver Here, manly try to compare LULC i between the year 20472

: and 2023 in respevt to before Aila Cyclonic storm and present context,

b Foa ——— - —-—

i i n"‘“:ﬂ'l—. !ﬂ'ii'ﬂ"l'_ I‘S‘HI."II"I' L0t LNl LLAE L3 B EXAr0=F

| j E 1 i ;
K Land Use Land Cover Map with E

i ! : )

Buffer Zone of Bali Island

|7 <

| i (2009) ks

.ﬁ | 5 ;
r L
g3 2 |
| & 28
!r i
r |
| E| £ |
| & |
; .i
{5 i
| 2] d
I} o
i |
| . .
e e |
| m &
& M|
1| {
|z 4
S E |
§ Legend = {
: . “l“_!if‘t'ﬂu'r I:
o 4 Lq:cnd ! Name z |
DB [Joavanaz | B Sevtiemeat "E"
h i B ke 3
i _ B \vxrtation(With oet Maageonay | |

. D 1 2 4 6 8 10 B Mtangrane ‘ r i

i LJ i . |.!|tihlnrt _& i
; 2 iiometers N} [0 et 1 fected Land ::: '

i ! i | = ' I e rsignature Not \erified

e, 3 po S L T m';‘"é'IDMM TA

Sseiarel 4

M ek ATt S S M e n ' “‘

PR

et 21.06.2024 |

v | o9

§



Due o

Alla cyxlone people are affected preatly which also influence Land use changes of f8ali fsland

Mangrove forest on the coastal tegion highly degraded on that time Till now not restare these
mangroves i tidal tract region
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CHAPTER 111
Water Velocity:

Asimple method for measuring flow rate through an open channel is the Float method. Although not

A% accumic as a measuring device such as a fMlume Now meter, the Mloat method can pravide on

educated estimate BricNly put, this method fnvolves measuring the surface velocity of the water with

a fleating object, and then mulliplying this velocity by the width and average depth of the channel.

V (Velocity) = £
Where,
d=Distance Traveled in feet
t* Time traveled in seconds

Average velocity measured through this method mention below-

Vi(Average v:lu-:iry)r'if
Where,
V= veloaity (individual measure)
m=number of times

In this study we measured average velocity of surface waler on Datta River, It was aftemoon (1:52)

tme duning the measure. We use the simple conventional floating method Floating time of surface

float was measured by stop watch for the specific distance was 20 feet. Average surface velociry 15

found 0.607158 fect per second This velocity measure work happen when first time change of water

level found aflera long time stability (started 1o increase the water level) that means efTects of tide just
began

A study on Sundarban River System identified that 11 high-velocity sites where flow velocity of up to
246 m/s was observed for the study period; highest tidal velocity along with the higher tis] Rnges
was found during the March equinox (March/April). whereas the Jowest velocity along with the lower
tidal ranges was observed duripg the summer solstice (July/August), Another nleteting results showed
that the velocities within the narrow channels were stronget compared to those in the wider channels

A vasition of tidal velocities from 0 5 to 1.0 m/s was also obscrved for etiSigraaiilye Not, Y erified

during a day. This study aleo found that1he shorter Nlood tide petiod caused Erln[r)u v{ﬁ_{;"t\m

than the ebb-tidal velocity (M ctal 032}
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5, So, fimally we van conclude that our simple but quite important and reliable surface float fechnique 1

- believalle because our result s concurdant with the abay e-mentioned research aricde if we adjust & ih
£, time of tide and season

Ficld book for Surfuce Water Velocity Measurement of Datta River

" Date: 0™ March, 2023 Place: Near Datta Rhver
b  Lat:22°06'12.04" N Statlon: A
i N ~Long: B8 461498 F, Time; 1:52 P.M,
: ié Faperiment | Starting | Finish | Distance | Time Velocity of water | Remarks Il
% H (17 time Time Cover (N} | taking 10 (i’s)
5&'&'& @ Cover the
b e ¥
@‘ ¥ distance
A i B (secondy)
.ii§‘ e 1 1.5200 | 15234 | 20 X 0538238
wgle - 2 15400 | 15437 | 20 37 0 540%4] Dopth of Waley 2
REE 3 1.55.00 | 15527 20 27 074074] 105m
! 4 1:56 00 | 1:56 47 20 47 0425532
: 5 15800 | 15827 20 27 0 740741
Average surface velocity 0 607154

:', . Semrce: Fleld vurvey oo Datts River, Soadarban.202), Department of Geography, Kharagpur College

Fig: preparation for messure of velocity Fig. Students using the float methad for velocny

Source: Sundarban Gicld sunvey, 2021

ds (TDS): . -
Total dissolved solids (TD I o e
Total dissotved sollds (TDS) are the amount of onganic and inceganic matet \ metale,

I ions, dissolyed in 2 particular volume of walee, TDBIDX w Ao
s . |

L minerld, salts, =
~ onything dissolved in water that iv pot an 1120 molecule. Sinde 1t 15 4 salvent whn
pnything dissoly

pmi{:lu af the ma!

DL L T B O

erlal are abmurbad mito the Watgs, c2MEB2024 I votun
saluble matcrfal, o

iy
i - !
iof F
I.‘.
- - L]
* v - *

=




——— g W
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TDS in water can come front just about anywhere, including natural water aprings, chemicals used 19

freat the municipal water supply, nunofT from oads and yards, and even from your home plumbing

Syilem.

n cur study arca four sample has been taken for study of TDS through TDS meter. one sample from
nver Datta and another theee from tube well of Jntide of vi llage. River's TDS came 262 and tubz well's
water TDS came around 450. Here, it 1s found that river water has less TDS valus compare to Tube

well, may several particles such as metals, minerals, salts, and fons are contaminated with ground
water, that makes high TDS value, As per WHO guide line TDS scale is given below-

Level of TDS (Million per Litre) Ratinp

Less than J00 Excellent
300-600 Good
600-900 Fair
900-1200 Poor

Above 1200 Unaceeptable

Tota! dissolved solids can afTect your water quality, your health, your home plumbing system, and even
daily tasks, such as cooking and cleaning. By measuring your water for TDS, you can better understand

your water quality and bow it affects your everyday life, allowing you to make an informed decision
10 solve your water quality problem and nstall the most cfTecnve filtration system for your home,

Need of Measurement:

Different purpose of measurement is described below-

Taste- High Jevels of TDS in water affect the taste of your driaking water. Your water may taste bitter,
salty or sulfuric depending on the nype of dissolved solids present in water

Health Purposes- Water with high TDS 15 complctely safc 10 dnnk Howover, some substances such
as lead, or copper can lead 1o health hazards.

Maintenance of Filters- Water filtration systems are offected by a high level of TDS Testing the water

{ the filters work properly

i tems regularly will ensure tha
ponifierayy » health, 1t can aher the taste of your food.

& high TDS docsn't affect N
CWH:‘ . ]:Th‘:nsﬂ:n water leaves uply spots on your utensils. This hype of water alto fsden the
Cleaning- Hi

colour of your clothes [cading 1o a butld-up 1n your ks, fulss, and fancess.
) "

Ifances-1igha ‘
Nl:'mhht: .rdﬁi‘:d appliances, reducing thelr lifespon. The above are the WW@FQM TA
to form in plpes

dissolved solids in water.
| Afl 21.06.2024 |
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E,:.f‘ Levelling Survey by Dumpy Level
yIcan :
0y Rise &Fall Mecthod (Rlver Side)
4 st
S Place: Ball Istand Date : 29/03/2023
o vid
e Tnst. NO: 01 Time:12:36 PM
;ffhllﬂnf Distaned Selectedd According B.S 1.5 | F.5| Risd Fall] Reduced | Vertleal Detum ""I:':"
4 45 Scale | toseale )] G| level Scale | Linc U‘\T‘J
AT . 093 10 0% | 3 |
T 44 Tem 55 IR:( 007 7007 Tem | TT.04 1
sy 39 o rA%L T3 U3 197 o 063
b 5 A
A 93 | 2meter| 465 1.53 0.3 194 [ Y1032
AT TZ% 53 TES U3 19.07 DRI
ARG |16 ¥U5 U7 U7 1002 TOUR
iy 201 TOUS X U2 70.29 ITI%
i
RS 7 TTES 073 U0% 202 TTTS
AT 272 R 053 U 703 T3
{TA10 | 305 15.25 0.98 038 19.95 10.91
[TATT 337 635 () U2 0.3 4]
AT 3% 19 133 U66 1958 TO51
AT T 372 1T U¥2 053 0T TTO8
AT T 383 S 095 0T T997 1093
AT T332 755 U456 U3 037 37
il
1 Al6 | 602 0.1 0.78 0.3 2015 11.13
AT 653 ILTS 03 02 7073 IT33
R 3505 U355 UUS 2038 137 —
] ATY 737 JE{ 4] 046 0.0 <0.47 TTI7
A% 9% U7 0Tl 2035 36
o g I7E U3E T 2035 T3
TRV 351|049 0.32] 026 2061 162
o et TEES 03T U.TH 07y TSI —
1...7(2_4 S ) T S L U0 20°¥X TT9T
L& 06 2093 4
St SR | U i T —
XS 1 1 :
RN 00.05 vl Signature Not'VErified;
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FIELD BOOK

Levelling Survey by Dumpy Level
Rise & Fall Mcthod (River bank)

Place: Ball Island

Time: 12:30 I'M
Date: 29/03/2023

Inst.NO:1
:ﬁgt_.sunn Distance | Selected | Acconding [B.S [IS [FS [Rise [Fall [RL | V.5 Detu | Re
' Scale to scale (+) | () m ma
! Line( | rk'
:' Hight | s
Abov
£)
Ay 3.65 0.14 | 20 1023 | B
M
-2
Om
Az 1.9 lemto | 0.63 3.79 006 19.86 | temto | 10.12
3m 1.21m
A 42 14 3.7 003 | 1992 10.16
A 55 1.8 376 0.02 | 12.39 10.14
As 7.6 2. 378 0.08 19.87 10 12
s 11.5 38 17 0.02 19.95 10.2
Ar 131 43 368 0.12 | 1997 1021
AR 155 5.2 LR 0.05 | 19.85 1011
A9 17.7 5.9 385 0.08 | 198 10.1
AlD 20 6.6 3.93 0.16 19.72 10
All 2 73 377 1.3 19.88 10.13
Al2 29.1 9.7 247 0.95 2118 11.21
All 315 10.5 1.52 |63 |22.13 2
Ald 36.9 123 305 0.18 205 10.64
AlS 432 144 2.97 003 2068 108
Al6 47.8 15.9 294 0.87 | 20.71 10.82
A1T 538 179 3.66 381 |0 19.84 10.1
AlS 63.8 212 166 0.04 19.84 10.1
P AID 74.1 247 36l |- 012 19 88 1031
A0 328 27.6 .50 0.03 | 20 1023
A2l 91.3 30.4 3.53 0.01 19.97 1021
A22 96.9 323 152 0.2 19.98 10.2
A23 105 35 332 0.65 20.18 104
A24 111 37 R 2.67
A2s 1183 394 32
A26 | 1244 414 3.27
A27 111.3 437 335 0.11
A28 | 1445 | 481 324
A29 1521 $0.7 352 ni7
A0 | 1609 536 335 008
{ Al 1714 571 327







FIELD BOOK

Table For Traverte Su rvey by Pelumatle Compassltive & Fall Method (Itiver Bank)

Place 1 11all 14land

Time p12:45 1I'M

Inst. Not 01 Datc :29/0372023
TStaton Distance (m) Fore Heatlng (1'11) Remarks |
Al T io 192°30° - Tlecine |
= 5 195°30°
o o 192°30°
= 0 1R7°30°
o 50 193°30°
e .0 = 209730
tﬁ"h 5 19730 Near

Pond
= 0 R0
v 50 025700
AT 100 R21*30°

o 110 21673(r

= 170 210730

T 130 206°30°

= T 20130

s 150 19730

i TN |R&®30°

= 75 18130

= T 169°31r

) 190 166°30
" BIo 200 163°30

Ci 710 159930

= 570 173°30
o 30 197°30°
= h10 199°Mr
iR 5 R02* 047
e rZ 1000 =
5 A1) lﬁ‘_""

T 350 TTR; "BIDYU

=5 o0 foReney
BT S - S 21.0h2024] T
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Due t eyclonic storm and high tide in different time penad people of the nve
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CHAPTER- IV

Vepelation measurcments:

Tree crown measurement:

Tree crown measurement 15 one of the tree measurements taken at the crown of a tree, which consids
of the mass of foliage and branches gruwing outward from the trunk of the trec The average crown
spread 18 the average honizontal width of the crown, tlaken from dripline to dnpline as ome moves
around the crown The dnpline 1s the outer boundary to the arca located directly under the outer
circumference of the tree branches When the tree canopy gets wet, any cxcess water ts shed to the

ground along this dnpline

Cross-method Average crown spread measurement:

The average crown spread is the average of the lengths of longest spread from cdge to edee across the
crown and the longest spread perpendicular 1o the first cross-section through the central mass of the

crown

longest spread !

; W ad -
Averape crown spread PPT————

Crown spread 1s taken independent of trunk position Spread should be measured to the nps of the
limbs, not to “notches™ in the crown shape, and at approximately nght angles from cach other

Signatu/re—NoI Verified
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Ficld Book for vepetation characteristics measurcment

Place: Station A
Pate: 200320213

———

Lat: 22

06" 15167 N

Long: 848 46" 15517 F

Gnd Tree Chest Root Em“ﬂ ) -L‘r-tTnn T f l’nu.n wltflh ] Gl‘u'lﬂ'l-d
height diameter | height width perpendicular | 1o crown
' damncter | e | distance
Al Tl 145CM | IRCM [IM f2sm | 1_::_-3,1 M
| L USCM__ | 03M DML |29M|2aM 1M
' T3 0 8\ Y KT - o I ,
. | M [49M sest oM
| A3 Tl M Ti2M [SM [eas  [aaM [0
. T2 0IM 0SM__ JASM |3 'u.i_ M LM
Al T1 L SM 1AM [ KSM [S6M | 6M NEX
, 12 1 2M LEAS| VAM_ j2aM | 21IM ™M
Ab Ti 07M 1IM (RN [4sM ™M 0 XN
T 0N [07M  [SM o oM TieM
B3 Ti 0 4\ naM_ [ssy 1IN 1 EM KN
T2 0 2M 02NN 43N (3 [3M [ 1M
BS T O8M M ISM | SeM [ d6M VIM
12 0 5M 0 6M ToM [T [ TKM IM |
T3 DSM_ 07M AAM (46N [2EM LM |
Te ToSM  J04M_ ISM__[a6M_ [22M 1M
Cl Tl 0 2M 1 04M AV I 40 1 6M (RN
Q2 T1 0 3M D6M 4N [ 13M 4 5M 1IN
Source Ficld Survey at Bali [sland, Sundarban, 2023
Scatter Plot
({Showing the relationship between chest helght diameter and ront
diameter)
16
- 14 YeOETOST e 01049 #
z R+ 05157
g 12 ey ¢ -
1 I
b3 . e o
f"‘ §'0y S
 __—
:i ‘.4-0"3""" P = 4
02 *
° 03 04 06 or 1 12 T 16
Root height dlamatar Signatu /rer—No\t Verified
BIDYUTgAI\/I TA
/
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H
g Seatter Plot
: (showing the relationship between chest helght
) e diameter and Crown height)
'." - 8 L *
) § . ¢
£ y 50.0847x +9.0229
: PR g IO0IIEY
3 % * . *
) }ii=— ’
. 0o e
4 0 5 10 15 20
) Crown height{m}
)
) Scatter Plot
(showing the relationship between chest height
J diameter and Crown width)
)
8

) 5 m
) g 6 - & *
) 3 4 . v=00fsx¥ 3085

54 * ¥ RT= 00128
) e? e .
) E’i -—.’ . .’4‘ LA
] §o 0 s 2 - 4 6 ] 10 12 14 16 18 0
b _ Crown width{m]
| —
' Scatter Plot

(showing the relationship between Crown height and
: Crown width)
) P ye
J ?
: 6 * o . .
£ 5 ¢ * _ ""ﬂﬂ‘&.ﬁl?]_ﬂSﬁ
| E 4 ~ e — RT=0018
2 . Sighature Not Verified

b 1 |
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Fiel
b d book for vegetation characteristi
y Place: Station B eristics measurement
) Date: 28023 Lat: 22 0616 187N
) ;_;nd' T TTChest  TRoot T Cromn Long. KK 4615 50" F
ree Height s Ly Crown ] Crown -
) R Diameter | 11 n Crown Grown 1 ) .
Diamcte | (m) cightim) | width(m) | width Crown ’ ' A{‘::f:
) i Ilml I Perpendicu | Distance( | Spread
) Al T | -nlj ﬂ?“ t+ & far(m) ) i'
y ! 'lT'l o1l 03 o e ) T [ —1
| f R “~ 04 I W—— 11
| (73 | oo38 021 o s e 071 o
i T4 | 0048 01 —:—.:" S 03] T 09| g8
j Al 0 T1 [ D;. = _:TJ\_ St :.._ '”"T'F: 14 ur-_nu
' | n i ﬂ I I nz-i-- '_'l'_; ' I .f.}_.,__ I 5 f I I l I s;_i
| T3 ! 0 5_' nx T E— -Ir-—- — a.J...____ 06 ] f | l J
e e TS ) B —se ]
' ! 04 né FEE) }'_'_'_ - S ] 13 47
) AY T 03 T . __‘;j, _bb| 16 T <b_i
- _
) { T2 02 as! 3! Lo | IX] a2 J'
. T3 01 7 B .3 L ! 13 11 |
) Ad T1 il ._.EH | 0h 1A 13 {
LLE 06 1 az|  sa&|  se 1al ox |
) | n 05 o6l el 7| :' V7] se
— . | 5 —
) v L = 07 "2l St BLIEY
AS | TI 01 —_— 4% [
-. 03 I K T . $98 |
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k. Lield book for vegetation characteristics measurement
ad
<1 Place: Station B Lat: 2270616 18" N
Date: 2803723 Long: KX 46'15.59" k.
b Grid [ Chest [Root  [Crown  [Crown  [Crown | Gromnto | Average |
75 Tree Neight Diameter | Helght{m) | width{m) | width Crown Crown '
~ B | Diamete | (i) I'erpendicu | Distance( Spread
N | r(m) lar(m) m) i
4 S LN SCE) ICE) I Y RE) SR Y RO ST
.",-'f";ir ; T2 01 o] odl Cos| 07| a1 l
2 T2 0038 02 04 08 0 09| o035
LS 1' " 0.048 03] 2 *“*T'i 0007 | |4“| 0e0ss 1
‘.- 02 03 2] 16 1S 11 | $S
| 01 02 17 | 06 6] ox
| 0s G 3 EE 3] 49
[ 04 06 sl 66] 46 14 56 |
| 0.2 os| 4 240 2 14 [==n=a]
02 04 ) I 8 1 14 14
01 02 ox| 1| 06 13 ox
06 TR 6 56 17| sa
05 06| 6] 7 <N 8] 61|
04 07 R Sl as 1] 398
01 031 'I-:‘E-r‘ 16 15 2 | uss
03 07| 1] 3 2y 2 29
03 07 12 ¥ 23 6| 30¢
02 02 13 15| 11 131 13
12 03 2 1 11 T
13 04 s 2 |4 1St
04 08 14 4% 23 | T
T 04 3 19 13 BT T
03 na 5| | BT
o 03 R T ] T BT
0.2 01 15 06 B ___L___F{L“_ l_l ar
maa v ] 7 s o
04| 03] S| 18} 2 o |
—Toa oAl as| o a2 w2 SN
sy TS LY I 1) 3 19|
~—g3 |7 oal  as| 17| Signature Not Verified, i
~——53]__ Osf _ 35| 1] [ N T i
e g3t a0 s| 22| BIDYLK ﬁvM TA- -,
m_l'lillf__:h_ﬂ..ﬂ'i i [SENELEL 1) T
T G F7OPLLY SRUINENEEL.L SRS PPV L 4]




J N S AT ) I | N 1 M R ] B Y T
T3 02 osl 7Is 1Rl 14, 13 | 1
BEEL 02 04 6% 25| 6| 12 2
T2 | 02 0) K 8 (x] 13| x|
BS | - 0 0 0 o | o I
T1 05 0K 1 57 390 19 s
T2 0.2 0.} 56 2K 26 22 27
- 1] 0 0 0 0 0 1]
- 0 0 0 0 0 0 0
T1 0.2 03 19 199 2R 22| 2198
T2 08 1 08 14 I 19] 22
TI 0l 02 ol \ 12 = !
: 0 0 0 0 0 0 0
- 0 0 0 0 0 0 0
- 0 0 0 0 0 0 0
T1 07 OR 7H X 10 14 v
T2 02 03 33 28 2 IX| 268
i 0 0 0 0 0 0o | o
Source: Fleld Survey at Sundarban 2023

Scatter Plot

(Showing the relqationship between Chest Height Diamcter
and Root Diameter)

-

12 -
i - . > - - -
E R -ID]ﬂIIrﬂz.’t!z
Zos R'« 026
8
a
3 o0¢
-E L ]
-
01
e e SECU ST i ) 1 12 14 16
0 02 0A Pl as
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Crown Helghtim)

Chest Helght Diameter (m)

O = N oW B WY v s DD WD

Chest Height Diameter (m)

, Scatter Plot
(Showing the relqationship between Chest Helght Dianmeter and
Crown Height)

.
St * o .
? . -
6 | b Y yu2 TLOTx e 7 1641
L R'=0

s + ¢ > ] P
i e %
) S
2 :‘*--—"""‘ ) . ®
1 " ; _‘
0e S |

0 05 1 1%

Crovrn Helght(m) -

Scatter Plot

(Showing the relqationship between Chest Helght Diameter
and Crown width)

E S0 Y e |
Jl...__.-. —_— - —— - e - = i - P
e _l "ill-. B .. [
;---'----‘- =S e ———
' - = = iy = ' .
| = mgsa?a_ b
e " anp, mn?:nm‘ﬂ
- - -@-— -8
o] —_———— e - -@ E.- -
“ oy = % il
0 - H? Crown vﬂdlh[n} o - B .
Scatter Plot
Chest Height and Crown
the relqationship between
(Showling width)
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[sland we survey about Chest Hleight Diamefer (), neter (1)

Ith{m), Crown width Perpendicular(m), %qu N/M N""‘

rcad, Vegetation denaity We notice very low vepctalion densit ™ _Mowhers in
m"-'”llf‘-' C:”“’“ sl n.im‘g h:j:ocai [“5"—'111: due to heavy catastrophic Mood, cyvlons an
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Field book for Leaf d Fy s Menstieement
Dater MO March, 2023

Lat: 22°06°21.84" N N

Mates Along the Datia Hiver Hank

118 Long: 88 461649 K
T qamp | Speeles Sclentific name Normal | Dry welght [ Leal  dry | Hemarks |
R (1cNo | name fLocal Welght(e) | () Hlomass (z) ‘
L | Name |
, '1’1 | Tora dextalite ronglifolic | 19.K1 10,096 0714 B ""}
< 1 |Gagon Rhizephongopicndata | 19399 12 672 6127 ;
Ht E Geouya Excocorraagallocha K 136 15 7% 22156 ‘ |
S HE Moth Goran | Ceriops fugerd 22433 %167 14 266 t
" ' I’ 5 | Kakma Brwutcra ymnorrhiza | 14 042 10.149 1%93
oF "6 | Payarabainc | dvicennio manna 25 657 11 692 13.965
A f-—_'i. 7 Bakul Kakm | Bruguncra Pandfolia 6K K9 48 3K 20 00X
¢ Kalo Bame | duivcanjamarning 7039 7452 1587
Habl; Thespesia Poplned 21309 15.334 59758
Khalsi dewiccras cormicdatum | 4K 399 19758 28 &1
Jat Baine Avicennta Qllicinglis | 79139 53 149 2599
largoza doanthus glicifoling 4140 15423 29009

Source: Field Survey at Hali Island, Sundarban, Departmnent of Geography, 2023

Leaf Biomass calculntion:

Leafl dry mass per unit arca (LMA) is considered 10 represent the photosynthetic capacity Leaf arca

and leaf biomass have an important influence on the exchange of encrgy, light interception, carbon

cycling. plant growth, and forest productivity Here a hypothesis actually tmplies that folear water mass

(leaf fresh weight minus leaf dry wetght) s proportional 1o leaf dry weight dunng leaf growth There

13 convincing evidence for a scaling rclationship between leal dry weight (211 and leal surface atea

(A) for broad-Jeaved plants. However,

mass disproportionately increascs with mcreasing leal dry weig
ihat have above mentioned. The study found that Kakes, Moth Garan,

several studies on leal biomass demonstrated that foliar water

ht. In this study, we used the data of 12

species of mangroves i]"-ttit'll !
Garjon, kalo baine, Kalo baine species have Jess leave dry bromau élﬁﬁﬁ'thf%&'éﬁ‘ﬁérﬂﬁ%h““

13kul Kakra have highest change between dry weight and nomiafweight of I
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Traditional and medicinal uses of mangroves:

Acgialitis rotundifolia: Traditionally used for curing pain ansing from sundry 1njuries At present,
there are no scientific ¢vidences of 1ts wound healing properties and few reports have claimed that
reduction of pain could accclerate the wound healing process The leaves of this species are

traditionally used as an antidote for insect bites and treatment of pains but no saientific studies have

been conducted on ats,

Rhizophora apiculata: These trees are nch in phytochemicals and possess antimicrobial, anticancer,

antidiabetic, antidiarrhea, antiemetic, and hemostatic properties (Baishya 2020, SETYAWAN, 2019)

Excoccaria apallocha: It is used traditiomally in the treatment of vanous diseases such as epilepsy,
ulcers. leprosy, theumatism, and paralysis. The latex obtained from the bark 15 poisenous in nature and
may cause temporary blindness, thus it is also known as the blind-your-cye mangrove plant he plant
also showed many pharmacological activitics such as antioxidant, antimicrobial, anti-inflammatery,
analpesic, antiulcer, anticancer, antireverse transenptase, antthistamine-release, antifilarial, DNA
damage protective, antidubetic, and antitumor profecting activilics. Hence, this review could help

guide researchers anticipating to undertake further investigations in these directions (Mendal, 2016)

Cerfops tngal: tagal arc widely accepted as antifungal, antitumor, anti-larval, antimalanal, antifeedant,

anuduabetic, anti-hemorthage, antifouling (Shamsurzaman.2021)

In the Philippines, the extracts (barok) frum the Jried bark {marka tungog or tangal) are used 2»
hittering and fermenting sgents for the traditional bahalma. In Philippines bark 15 used ax a remedy for

cuting diahetes.

Verified
BBGF)Y, have

TAwerer

. | ure Not
Brugulera gymnorrhza: It 15 a medicinal mangrove, and sts fruit {.gpntl

traditionally been used 1o treat dinerhea (also known av ulcerative ‘“B‘IDYU
'Ih: mechanism of getinn against colitis remains ambiguous (Lin2020y.
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anall pon, al uu\.nm'llllunlll:uldammyukc_]qu. Handarsnaynke, 20023 This plant hes atso he
L . - ]
wad e Persian tolk medicine for treatment of come other infections diseaset fleside conventiomna

wape. some pharmacological activities such as anti-bactenal nee

Bruguiera parviflors: Broguen parvitlon is o tree i the fannly Rhizophoraceae, Native 1o the
Plalippines It has antimalanal, anti-inflammatory, a-glucosidase inhibitory propertics 1§ parviflora

leaves are a potential natural source for thie prevention of inflammation and diabetes (Bur, 2602)

Thespesia Populned: Thespesia populinea commonly known as the portia tree, its hark, flowers, and
leaves have more curntive propertics against skin infections and the plant phytochemicals have been

usad as anti-mflammatory, antidiartheal, hemostatic, antibactenal, and anufungal propertics

Aegiceras corniculatum :Acgicerns comiculatum supports a fight against diabetes This plant used to
cure [or asthma, diabetes, and rhcumatism Leaves used as fomentation in rtheumatism 2nd neuralyna

and used 1n snake bite (Gurudecban 2012)

Avicennia Officinalis: Traditionally used as a Contraceptive, astningent. diaretic, anhiuleer, Ireatment
for snakebites, rheumatism, smallpox, skin discases, hepatitis, leprosy. antitumor, Bronchial asthma.

antibactenal, gastro protective, aphrodisiac. boils, and abscenses (Prakashamane, 2019)

Acanthus ilicifolius: The leaves and tender shoot are used 1n snake bite The root 1s expectorant and

used 1n asthma This when boiled in milk 15 used in leucorthoca and general debality (Singh 2013)
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Crab vrows (Crab Haote nenshive)

J0ol ane a memben of the ' : .
Vel ot the famtly Portumidae, They are large crabs with a smooth, braad carapnee

sl passess stzvable claws used Lo crushing nad culling prey. The two hind leps are (att=ned fef
swoninig Mo Crab are generally sery dark brawn 1o motiled preen in colour Juvenmle's feed on
planktonte ammials, benthie mollwes and enistacenns while adalis feed an bivalve and gastropod
malluses gmussels and pipin, small erabs and polychaete worms Abundance of @ species relates to
how many members of a speciey s present within an ecosystern Abundance can be measured by
counting Al the imdrvidual organisims that occur within the organism, however there are a vanety of

hiMiculties morelation to this method.

L
A=A

L

4.‘

Ripyrapgar, Wl Dergal, indie
-—-—lm—-h-ﬂ“lﬁ
L L r
oy B PR

“l"ﬂ-lﬂ

Joyna nrw-mwl ndia
E_-IE—LHMWN“*-
Lot 37 0 porv®

Lang #4 FrosAr”

FRONTE 950 AM ST «DE I

M ave ccosystem services, such as carbon sequestration, are closcly hinked to nangrove sl water
any mangr

content, which In tum is thought to depend on animal burrow deraty and the propertics of the sediment in which

the burrows are constructed.

0 [ the most obyious Wiays to’differcnliate nale and female crabs 18 by looking at their size In
ne of the 1t !

v's not always a rchable way 1o detenmine the sex of a crab
Signatu re—No\t\ Verified

female crabs is by looking at thear abdomin/

size can vary greatly within a speeles. 507

i andl
Another way to Jifferentlate male ant
on is triangular in shapc a

[} h 5 l..lll-.l l‘;
. it is located closer ta the eenter of the ¢ra ¢
the apron is rounder and wide. L 21.06.20
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another Wiy 1o tell wale and Gemale vrinbis apitt 4 by looking at their claves. Tnmany speiies of Cos,

mates have Tatgrer, thicker claws thon Fenales, Howeves, this can vy depending on fhic spreiex and

ihe untividual erab, xo it's not atways a rediabile way to determine the sex of o crab

1o our study we nieasure the density ol erab whole in grid method. There is no such pattern 1s follerwed

nere. A 1o BT grid are near to niver side and A5 to L5 are near to bank side. Here also, per grnd we

measurement dong to know the number of holes with maximum, minimun and averaye wide ness of

whole mouth. Highest number of crab whole in hundred square metre 1s found 29 Lowest diameter of

crab while mouth is Tmm and highest diameter of crub whole mouth is 46 mmn

pale t
Tme s

CRAB  HOLE  DENSITY
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Dunng the survey, 122 houschold

CHAPTER V
Socictal Status of The Study Avea:

of Bali Il village were surveyed. The demographic and socio-

economic status of the study arca have been hightighted in this chapter

Religion:

The Bali Il village mainly Hindu dominated village 95% of the total population belongs to
Hindu religion and rest of $% are Mushim.

Religion Percentage

Hindu 95%

Muslim 5%
Religlous Status

100
20
€
40
20 LTI
° Hindu Muilim
Caste Category:
[ Percentage
| Gencral ;?;'?
SC L
2
| OnCH —— s —

s T T

--:!t'rl-_‘"-—__ o | —:- o

- A

Caste Category

W Gergey! '
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Ay Group:

pepulation have been divided Into five

groups accordi
20 1 7%, working population 593 y g 1o age.

oind old age 11 0524

e

Among them there are childrer

"___ I'crccnr_qgu ]
Lelow 15 29.17%
16-30 24.27%
il"” 23174 -
iﬁ-ﬁ'ﬂ 12.14%
Above 60 1105 B
Marital Status:

In our study arca it is found that, 64.09 pereent of the total population are male and female married,

29 per cent unmamied and 5 7 percent widows and 0.45 pereent divorced.

Marita! Status Percentage
Married 6409
Widow 57
Divarce 0 45
Never Married 29.78
\ Maritial Status
S s IO
I
| 60 +— - . §
t L]
] m T
| 40 L e et
! |
30 +- - : B PERCENTAGE
' | 7]
20 |- i e o
. 10 i' B
0 - . R
oow DIVORCE NEVIR
| MARRID MARRICD
Family Type:
[Family Percentage(%)
__!“ _E_____ mmmmmm ——
Joint 2051 L
“Nucear | 6985 Signature Not Verified
F:E'ﬁmed 1.64 ] /
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House Type:

Near about 4925 houses of the study arca are sem pucea, 22 14% houses are kancha which are made

by bamboo, thatch and clay. Only 29 5% arc made by brick and cement.

| Type Of House PERCENTAGE
Semi Pucca 48 316
Kancha 2214
Pucca 295
I — o —— -1
| Type Of House -
i e .
! «p g S-S el "
40 |7 -
30 —_— = - R~
-~ .
o =% [ —-  WHACINTASE |
' 10 e -
| o IR
; SEMI KANCHA  PUCCA
PUCCA
L Epp—a
Latrine Foclility: E

\ [ their houses and only 2% people hav
In the study area 79°% people vic latnine out side o Signam/rlej\l‘ o\?él;cﬂed

Batnine facility wath in the hous®

Location 0”,__‘,""’91“—-
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Locatlon Of Latrine
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Resldential Duration:

In the study arca ucar about 70% people are living there more than 50 years, and maximum people

has their own land.
Rrudential Durathon
Residential Percentage
Duratian (%)
Below 5 31.28
years

5-10 years 409
10-50years | 23.77
above 50 6B8.86

years
Job Card Facllity:
In the study area near aboul 904 adult people have cnjoyed Job card faclities.
Job card Pefrentage
Facility (%)
Has R4 42
Has not 1229
Partu"f 4.0
JOB CARD FECILITY

L el
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Land Ownership:

In the study arca most of the people depends o agriculture for theit Invelibuod gereration

[ Number | Percentage(%) AMOUNT OF LAND

;‘ of Land . .
(Bigha) »
‘_rBflawl 24 2%
| 0104 18
S #
[ Above & | 0.51 1w
10 i
D -
Q
Fuel Used for Cooking:

As the study arca mainly agnculture-based village, different type of fuel like cow dung. dry leave,
fire wood, residuc of crop, LPG arce used by the local people.

Fuel used for percentage
cooking
Cow dung B.2
Dry leave 1.64
Fire food 8.2
| \PG gas 2.2
Cther 1.64
mued 7213

Source Of Drinking Water:

Main source of drinking water of tlus study area 13 tube well, beside this public tap tanker water

facilities are avalable here.
Fuel used For cooking

ccdB58¥BEE

freloed APGEmL Ot maed

Cattle loss In fload: Most el ihe tine people Toss their home catibe dﬁlg“ﬁ"‘?e

only thing about the lite af humart only aml soms Time s Aol iy ‘Bhg;'a'j_gm
Cow elg, i
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HOW MANY CATTLE DIED IN THE

caile | Total Perventage (%) FLoop

RN AL number 5

1 ﬂu_"-i\l_,l — - =

LI 26.26 A . ;

ey 42 4242 I * -

e 14 14.14 i o [ |
T 17 1717 o Fi e s

Qccupational Force shift:

Flood and other natural disaster have a negative impact on people’s hfe. Many people forcefully
migrated to other island, somctime different place in same island some time to ity are for new jobs.

Thouh 64%% people answered they did not change their occupation, in theit life ever. Nearly 37*: people
change their occupation

Changeof the | Tolal | Percentage DO YOU CHANGE THE OCCUPATION FOR
occupabion for | number | (%)
the lood THE FLOOD
yes 42 nsl z
na 7} 618 - h
vy L Ys]
Occupational Shift:

Some people loss his or her land due to salinty of land, may be agriculture was not profitable for afler
flood, may be no mancy to buy the seeds There will be several causes to stop the agnculture. 314
people went outside for work. Some body jumed as daily Labour, few persoas stan small business. As
fishing 1s profitable in this area some body start fishing.

Occupabanil shifting hom agncutu e

Shifting type of Total Pereeniage

| Occupation number | (%%)

Agnculture 10 10 3128

| Outside work

Agnculture to 4 ISt 2
 business

Agnculiure to 6 1875
 Labour . ]
Culuvator to 3 P4
 Tishing - _
Agnculture 1o 9 625
LOthers s —

Mangrove density Change:

Mangrove 1s the main saverof s
M amonth Dt recent days chan

thix 13 natural peovess. Tiuf 1

undaraban , {fmangrove destroyed all

ge of chmate «ca lovel aand extreme gy Py ’
a other hanid dloe 10 embantment of nver Gde tiver waie!
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HOW MANY CATTLE DIED IN THE

Catle | Total Perventge (%) | FLOOD
Jadm numb<t "
he tToed | 4 2
o 26 2626 . - -
o 42 4242 l - ]
10 14 R 8 g 0]
el 17 17.17 P 2y $16 e 1

Occupational Force shift:

Flood and other natural desaster have a negative impact on people’s life Many people forcefully
migrated to other island, somctime differcnt place in same island some time fo city arc for new jobs.
Thouh 64% people 3nsw cred they did not change their eccupation, intherr life ever. Nearly 37%% people
change their occupation

Tms"l"f ;h" T‘“‘Jbﬂ ﬁ“;cm““ DO YOU CHANGE THE OCCUPATION FOR
on o num
Eﬂ:{:o:l i THE FLOOD

3 -
no ) 3K 3971

it NO
Occupational Shift:

: 10 salimity of fand. may be sgriculture was not profitable for aﬂcr
iﬂﬁ pgp!;:n; ::In;::'-; I;:: ‘:t‘:: :ﬂm ,“r will be scveral causcs to stop the agniculnire 31%
people e side for work. Some body juined as daily abour, few perions sunt small business. As

fishing 15 profitable in this area some body starl fishing.

Shifting type of Tnh:"r r::mm:: Oceipational slaftng from agricufire
Oecypation AL ()

e e 2 3

Agnculture 0 10 323 o

| Outside work 38 7

Ayriculiure to 4 | N

busineas e e——— -

buness 4 TEE "

Agpnculture o & . _l_

;##*_‘4 i -
Labout . epem— 94 Mol Yo BNET U YR
Cultivator o S
— -

Tislung I} P S 1) Koty tom of Crrapatios
Agriculiure 1o b4 _J....—/
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Whande the the isla * aidre
o Wande the the island so mangroye rreading fs stopped there. However neraty 47% peapls helievr that

o bt Mngene ol i . .
‘ crvation that comypare (o Past tiine mangprove species density is decreaced

Mangreve [ To1a  Pereontage ——n
Tarest number (%) Muonoiove tarent dormity droren
1 density it e
! decreasing "
compared ] y
to past E 8]
yci 54 | 4695652174
[ - P —— — i
no 1 L e
6 53 04.'“7315 Ligrrg v forma T e g g e Oac1@ 8 s ] Corn o el L g gl

Flood contrul sMep of flood: Stare and Central government have role for disaster full zone of
country. Sundarban also comes under disaster full zone. Govt 1ake different inihative for different
umes. In our Study arca nearly §7% pcople inform that
govt. take part in flood managcinent dunng flood or rany
days where, 13% said no mitiative taken by govt,

Has there any step taken hy
government durlng the fMood

100
Government step Total number | Percontage (*a)
dunne the flood ‘o
yes 92 LR
o ]
1o 14 1121 = -

Types of facility During flood: What zre the main facilities they received from govt percentage
distnbution 1s given below. Mamly they receive, Plastic, food, shelter, medicine drinking water etc.,

Types of facility Total number Perventage (%)

Food supply and water supply 9| X 7ATHH07N
medicine 26] 2524271845
Shelter 3 2912621389
Tripal (plastic) 11  lo&a79s116s
All facility 54 5242718447

People Survive without Electricity: Nearly 7% people got Regular electncity i our study
P do not get regular electneity. Another question anses in mund that

ng Nood condition Those w ho did not get the regular electiricnty

arca, Where most of the people
out electeicity continuously 15 showing in another table.

what 1s the situation happen *h.""*
liow many days they stayed with

Repular ¢lectriclty .
| |total [percentage Signature Not Verified
yra = “ ﬁ'_ﬁl. “"/ )
- o 53 4 BIDYUT éAIVI
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ty observation We Aoticed that thiere is only single line crossed from ong island to another itland. Fot

this this peasen they use sodar and othet sources of Hght. Most af the ume voliage of the fight stayed
as vety low,

AVERAGE HO OF THE DAYS SURVIVED ELLCTRICITY IN FLOOD DAYS

3
P
2
I | 501

1
I okin LIORT THAN T DATY P MOYTH

LR}

i

,.i ni

1 Toavs

Mode of transportation during flood: In other time except Mood gencrally they use boat for

move onc island to other. Eastern side of this island fs Datta river so boat is anly option and in western
side there 18 a opportunity with terrestrial road network.

Which mode transportation do you use

ke .
| lmi.nrmmu::wﬁsm‘ﬂ during flood
[croarage
boat 57 2.8 LF]
walking 16 143} l
walking and others b 555 »
S bing v . 538 o ﬁ - o & - D
| on foot 7 48 A A A Al
sunang 3 2% i & ¢ ’ "f
£ 13 1204

Diseases prevalence after the flood: Flood stoppad but discase start. Logged water goes down
but at

Which desease are more prevelent after the flood
) el

2 i

: n
. L 141 32

g 11 Rél l 18 . .
:m m o2}

g [ dengue d Gwrhes  Curted g frver Yewee 30 gl (LA
rralang

fesde tholera L = ] Sty
| Dseases prevalence after the flood | Slgnattfj/re—No\t Verified
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Tﬂﬂ!t'ﬂf and I that movement several hacterial and virad disease start

alaria .
hi?l:rthnwl ;; ;;: Mainly malaria and dengue spread very rapidly  Cholera,
Alarchoea and fever, diarthoea are very common for our clunatic
cholera 9 .33 condition. Lere, in anr sludy arca viral fever. Cholera, cold
Fever -2 204] fever, dianhoea, highly found just alter okl happen
:‘;‘ :f:“l malaria 5 383 compare to oiher discases. This is a long-lasting discase
Malaria K 741

h i ‘

rtamach Blscaaes m 93 chain Pure dnnking water, use of mosquito net andd

following proper protocel can reduce it

It 1s found low area are more efMevted with disease where water accumnulated for along time
Masquito for dengue alwavs bom in clear water when for malana mosquito bom 1n waste and dirty
water T'ure water or borled water 18 best for dnnking can protect dianhocea

A TR y
& Fi L |
- [, a

iy W

e

Source of drinking water during Flood Most of the island drink salty taste of water, not enly from
tube well also in deep well provide salty taste of water In vur study arca deep well's dnnking water is
quite good compare 10 other (by obsenation and visit taste) area. In flood time it is quite challenge to
collect safe and clean dnnkrog water,

Even in flood days nearly 50% people use tube well water, when 214 people use govt. supply
water. Those who face senous problem they reccive the water from NGO and block level supply.

From where do you collect
[Ih{' drinking water during From where do you collect the
Nood drinking water flood
Total Percenlage 0
number (%) _ w M1
Water comes | 16 1311 ©
from Gosaba ¥ 2131
JOVT. 26 21.31 o WM
suppl " I $ T4 (T -
f‘ﬁgff_ 7 574 o l m B .
Packet water | 9 [ o S Carabia NIO#d Patst Mao 1ay fune ams
7 11 L7 -
}.’l‘lb"" p_ |4 K / p
[Tubcwell (60 | 49.1K :
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Houschold Survey Time
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L. _ Conclusion:

" P Thes study arca I8 vulnerable from all direction due 10 mult-harards of nature. Coastal areas are always
R Ny

iy . ! sensttive where Sundarban mangrove area at ruk for s0il crmion, flood, mangrove loss, reseurce and
,E,: % 3 Iife oss, land salinity and 50 on. In other hand, livelihood problem faced most of (he 1ahabitants In
£ Bali-IT GP people mainly lost the paddy crop and productive land change into highly salicd Many
",‘ People loss thar best agriculturel Jand due to cyclonic storm and se surge, more than half people
b informed that they fecl emironment problem compare to eatly days, though they try to protect in

it g Y
o+

R
o

Programmes for development of thesc area with proper monjtoring and evahiation.
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z
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adverse condition and most of the young male take pant for communiry development especially for
maost common dusaster like Cyclone, Flood Villagers informed about natural problem like decay of
nver bank, keny ram fall, over flow. After a flood water logged more than five days even 1n mimple
flood In our study area nearly half of the people informed that they have migrated duc to Mood a1y
ume in thew life but among them most of the time within the island. Net only they force fully migrated
but also, they lost their occupatien Dunmg phynical gromomphological analysic we marked cut tao
crosion spots where mier bank eroded duc Dama niver's huge water pretsure in cyclons ume Along
the nver bank mangrove's all charectens are elearly vinble Due to shortage of ume, we were pot able
10 more in-Cepth study of physical measurements but several geospatial anahyres give hinle clear
prcture. [tis foond that agricultural Lind Is used those land was exitted as salry land after Aila cyclone
of 2008 It 13 not clear why these lands zre pow used as agnculunl purpose for a long day through
further study When most of people informed that mangrove kst that is true but analysis of satellne
picture showing that those places are mangrove lost fow years ago before Aila, these arc regreening by
small mangrove sapling in natural way. In our study arra daily and monthly income is very low for
most of the families; though, by globalization ¢fTect Life style of every people has changed 10 peeple
spend money 8o many other purposes rather than food and shelter Health is major concem for the
uland's people There are fow small doctor’s chambert, and FHC, CHC butno big bospitale are located
there. So, for medical emerpency they use waler Ambulance. Most of the famuly collect therr drinkung
watzr from tube well and 1estad TDS Jevel gocd In condition. At some major problem people faced
here like transport, medical, enviranmental hazard so Government need o implementahon of many
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Socio-cconomic and disaster impact survey
[ }! ENTIAL
on Sundarban S Fer Avagei

Sundarban, South 24-Parganas purpescs only
B.AMSe. Project work on disaster management (6™ Semester), 2023
Department of Geography, Kharagpur College, Kharagpur, West Dengal

Surve ule:

Infarmed consent: Namavkar, My name [s . I am a Gradaation
student of Geography Department, Kharagpur College, Kharagpur, Paschim Medinlpur. 1 am
conducting a snrvey about Dhaster impact {related problem) on Sundarban also with soci~econamic
candition of thls area. Your household was selected for this survey. The questions viually take aboot
10 - 40 minutes. Your participstion in the survey Is voluntary. If you do not want fo aniwer any of
the questions, Just let me know and [ will go on ta the next question or you ¢an stop the Interview at
amyv time. I yno have amy quettions about thiy surey, you may avk me. The Information of an
indiridual will be kept strictly confidentlal and will nat be shared with anyone. 1t will be uted In

agzregate fork_y research puC_ e only. Agree: Disagrre:
LABMIAE. .. soomissioniiaranssinra tassnt raparpases Datee (A1 113111
LOAEINUAC v ensmmsnsenicn sene cns smsinron Survey time: (] ] 1 ] AMPM

A. General Background Information & Houschold Roster:
1. Background and land related Information-

a) Name of the
REIPORAEDL 1ouvever vaomie son pens 1 bon meaisaneiins ias Y S R S T Ry

b) Nattorality. ... vueen oo oo oo €)Religion. ol L d) Caste: GEN/ST/ST/OBC
AT

¢) Gram panchayet . e DCDBlexk: . . oo oo R)Distnct South 24 Pargana

h) Famuly rype. noclear / joint Jextended others 1) Family economice status: APL/BT L/others

J) Residential duration: below § years / 510 years/ [0-50yeany/ above 50 years

k) Land ownership . .. . . YesNo,Ilyes .

kathabighaDecimal/Hectors .. o e

hAgncultural land ..o onvie e s e e & Non-Agncultursl

m) Anymhnwll.iuum{ummt] s e s oo - Fisheryhoaticulture’crab/flonculrure/
briel'others . ‘

o) Fuel used for cooking Cow g 'dry jeavesFirewood Tlectnaty-Grid Solarkerosene LG

(nd'others

ler car'd wheeler
H M assets: Colout televiston/BicycleMotar cyele’s wheeler
::ﬂ- f;:;?}:m port equipment/room hestersmart phone’A C Machinc/camerahome

theater Mefrigeratorfothers (. )
q) Job Card ;::Ilil)" Has / Partially has 7 Has not & work epportunity by job

card .

) Sesths Sethi Card Facility: Fas / Tat!
fl

§) Kanyashree Scheme Facility Tas enjoyed/ Hasnet enjoyed'No ofignature Not Verified

2. llouseheld memher informatlon: [ %
. ueational &émmm p s
| Pamily members | ARC ity EJ; Tt 13t " e iision il
_____L_'ﬁ_l..l s ‘3.._.. i An ab) | (ean ot .m".’.'h,‘
]

It il e
N = 21.06.20?1]4‘—-—-——-—'

R B

ally has 7 Has not & ever benefited by




e e

-
S e

beobig
= 4

§Y o

Aot
¥ ey
3 P

A ok A e T

(R |
L

|——-—-—- L) ..LJ

* Coadet for colarma Ul Sex Uale | Female 2
= Coade for columa TV Manwl stetun Marmiad [, Wdow 2. Diverced ), aever macried 4

s Codes for columa ¥ Cduaation. Kt Literate I, Primary 2, Middle School 3, High School 4 Nigher

Secordary 5. Graduation 6, Part-graduation 7, Technical 8 (Mhers ©
*Codas for column VT Occupavon, Qultivator 1, Agriculnaral Labourer 2. Forest resources colfrciors J

Fithing 4, Crab collection «5, Semvicer 8, Burirext 7, Others
3. Health centre and fts vislting related query-

1) Distance from health centre and visit status of the family members-

Cerier Dhrignce from | % warted nurmbeer of tewes (Frov et | Minde of Transpen (1] malople potoy Frebles fypo
Name hore (k) | weck moeth last y eae’ last 4 year) dovan pegquertially pumg ar=ms) fermerprasy of pod]
PsC |
CHE |
Drenct Howpatal
Saate bovel boooutal
(rsem  Spoca )

b) Nature of health facility which you depend most. 1) Sell Treatment u1) Quack Treatment in) Govt
Health Treatment iv) Private Health Treatment v) Help of ethno Botany w1) Chemist vii) Others .
¢) Arc you eastly avail medicine facility from government hospial Yes / No

d) Is Govt. take any initiative step for medical camp? Yas/ Noif, yes how long duration?__. __

b) Any person affected in COVID-19 i your locality at that ume? YesNo
¢) What are the problems major problem faced during covid-19 related to health? (e g- health check-

up. iransport, medicine and mention the others problem

d) what happ; in cmu-;:ncy health problem

(4147 S
¢) Water ambulance facility 152
d) If Water ambulance facility start

o ——

valable in your locality” YesNo
od then ks 1t will profitable for your lacality? Yes™No

e — Sy — e S

¢) What are the health problem locality foced after-

amy
cyclone. . . ...
any Flood

nsue |

B) Information of 1

3) Type of dwelling® O»
b} Type of houser Kanicha
¢) Numbher nf rooms: /£

f
¢/ Predominant materfal of m;gmclﬁ“‘""”‘""“"’m UF{\

wloowe

pATE AT

nﬁn‘f l&dﬂilum"l mmmml of respondent on health

fousing Conditlon and Encrpy consumption of Famlly

a/ Tenement/ quanere! Garegeataparfreenl
PrccaSeml Pueca

#& more / no exchirive room

Grass, tharck hambon, woad, MWW&N Vﬂl}i,gﬁd

atheitas sheets /Brick or mnr.
¢) Predominant material of wall:

Marnt bricks with cements Nood

other material

/

Gravs. thawh, hamthoo, erc / Mud By w
Burnt brick G 1. metal athestng sheett 7 Stone /

21.06.2024 ]
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Protominant materdal of Boorr Mud AVood, bamboo / Piick, or sfone / Cemnent ! Mosaic flonr

tles ¢ Any other material

Lavatory or lollet faclllt, Yhoar har not

A} Type of Lavatory or Inlltt facllity: Cavered pit lairine private Covered pit [ateine 3
Ferrme Flush toilet privatevharnd

i1 Locatlon of latelne: Within the house /Outside the houre

Maln source of water for drinklng: Tube wellPublic taps/Trotected wellspring River fallt pond/Tanker

ek,

L) Distance from water vource : (Within the premises ‘Outside the premises)

I} Fuel vsed for cooking Cow dungidry leaverFirrwood Electriciny- Grid Solardermsene/1PA Gat'others

mi Source of light: kervsene solar’generatoe‘electricity ‘others

Waste :Ihrmul method Bumtihrow out sideuse as fertilizer/convert info non-conventional

cnenny others

hared Uncavered pit

C) llazard and disaster related Information:

1. Impact of hazard-disaster on people’s life

a) What natural disaster is mere commen here? Cyclone/ Flood/others
b) How many times has been flooding science last five

7 | 1 J SN -
¢) What do you think the reason bchmd lhc ﬂnnd" iYHeavy rain fall ii) Decay of nver bank c)

water Jevel increase than bank other iv) leakage due to rat hole cyclone v) Strome surges and
tsunami vi) over flawing of nvers vin) human unconsciousness vin) others
d) How long docs flood water accumulate? |l day 2days Wdayed dayv 5 dayv/ more than § days
¢) Please inform me about mosquito and snake duisturbance Imppm after flood'cyclone-

f) What are damages you face dunng flood?.. ... S
g) In very recent when you face loss of economy by du.utcr l.hu you can

remember? . e
h) How much economically Jose have you faced?oeec e i e e

1) Do you relocate/replaced dunng flood? Yeu/ no
h1) From onc island to rnother Island  h2) one place to another in the same island

i_ h3) Cause of replacement. ... .... . hd) When replacement h:ppcn e
< ‘:. "_ J) What types of crops mainly lﬂ':ctcd during fload? . - )
F A k} From where do you collect the dnnking water dl.mng Hond'?,. ST & Distance
il )
. éﬁ‘f "~ 1) Do you get regular electricaty faailities during flood? Yes/ no, 1fno, mention the average no of
u‘ days you sunived without electneny?..
k',, . m) What mode of transportation do you usc dunng ﬂaod" I
r nl How many eattle died In the flood?.... ...
%; 0} Do you change the occupanion for Nood? ;,rrs.«' no, If yes, mention from

‘?*r- which . To.
""*-1#1"‘ L p) Last which year cyclone c-c:ul’?.. e oaa e
,{& q) What types of damages do you rmd after f}""’“""

61 lose(approximately). :
ﬁ.'w 1) Which natural disaster iy more nn‘mcd the daily hivelihood? cyclone/ flood

BRS0  §) Which discases are more prevatent afer the flood? . oo - Signature Not Verified
S L4 in your region due o flood/ cyclone? ./ =~

... mention the amount of economic

L 1) what commodity prices 1pcrease more
'TJ- 9) Did yu s¢e anybody who collect the soil from the protected wall (1Nl BYlY

ﬂﬁ; i of settlement)

A
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3} e yun observe mangrove forest denaity or numbrer is decreasing compate fo past? Yee/Ho. if
yes then ask any pmul:-!: CIULES B PeT your
MEW haang

w) Any steps taken to inm::l.:-: I'ur:.'.l dcnuly ot I'urﬁt J:wlupmmt.

by local pmplc

ha'nm
iminative. ...
2. Query related mil.'ttrrm and Iun:—urrn lmpnct uI‘Crtlunt lnr.I ﬂnud
lisoes Time Duration | impact Suftable mearore taken bry local people

Trocble by Snake

Veoior bom Jducass
feg. malina, dengue)
Salinity of feld

Loas of cattle

Lots of Home

Guard wall er nver bank
croaion behmd the
scilemenl

D) Questionnaire related 10 women health and their Involvement
Ask any ever-marmied women ta the house hold about their health problem related to fishing.
Now ] want to ask some recent ltmne health problem that mainly women faced in Sundarban 2rea as per
present time's research work/news. 17 you not sgree 1o response then tell me.

f) Do you know any women in your locality home suffer 1n anaemia? YesNo

g) Whether any time you face tn anacmia? YesNo.

b) Do you ever engage with sced prawn collecuon from river or creek? YesNo if yes, when |

i) You collect the seed prawn duc to- meet the family need'sel(-interest/ hobby/ farmily member”s

pressure or anything

J]uhm doym’m“hom ull ll v veer oo e seeeene-and what is the price value
7

k) Gtﬁcr:lly how many hours {daily) you spent in water for shnmp seeld/fish sced

colleztion?.

1) Any Famuly member who go wath you and help in seed

collection® ... ..o 0w e swsmeoas

m) Depth of water !.h.:t women lu}td ta collect the seed, below knee/ upto knee below waist/ uplo

waist above walit
n) Any people (women) faced any health problem regarding this fish-seed

callection?. =
Did not fear .lbﬂut ynur hf: rusk by Tiger crocodile attack? YeaNo il no them ask
i T

a)Whether any ime | past iget er Crocoile attacked any men/Women in your locality? Yes/no, if
yes, then atk hier for more . Signatu /rer—No\t Verified

detaly . o , ' 5’ |
p) Do you lth lhm: h 1 d:nnh of seed prawn compare o catlier EWEMU g u o |
,//

Cagse Hee
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THE COASTAL FLOODAND

CYCILONE:
I Has there any step taken by the Government during the flood? yey' No

If yes, mentien these.

Food supply

Water supply

Medicine supply

Maike new fload shelrer
Giving alert of Jisaster

- RA T

“‘h:mrp:muk-mhyﬂmﬂmnmuhu flood?.c v e
3. What steps are taken by Government after
CYCIOnC e

[

SOCIQ-ECONOMIC IMPACTS OF COASTAL F1.OOD AND CYCLONIC EFFECT:

Grve a score about the relovance environmental impact of ccastal flood and cyclonic eMect (1=Very
Low, 2=Low, 3=Moderate, 4=High, S=\'ery High)

Social Impact:

Intenwury of social and cconomic divasion in the time of disaster
Scgregation depends on caste and religion base:
Condition of social interaction ia the iroe of disaster;
Engagement in the ume of dusaster
Involvement in the time of decision making for prevention from dusaster

Y

\l‘

‘J

Engagement with socual commumty
Involvement in common property resource:

Others.

¥OX¥ ¥ v oy

ENVIRIONMENTAL IMPACT OF COASTAL FLOOD AND CYCLONIC EFFECT:

Give a score abou! the relevance enviranmental impact of coastal flood and eyclonic effect (1=\ery
Low, 2=Low, 3=Moderate, 4=High, $=Very High)

Loss of Environmental Resourtes:

» Condition of land and soil consumption.
Loss of soil fernility ef agncultural land
Loss of best agriculrunl land
Loss of cuvironmental biodivenity”

“-

‘-l‘

Signature Not Verified

\1

Loss of natural habilats
Others: p B -

‘l’

i
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_ GENERALAND PLANNING RELATED QUARRIES FOR COASTAL FLOOD AND
[ CYCLONIC EFFECT:
i : Give a score about the planning related quarries

fot prevention from disaster (1= [ completely agree,
2= T largely agree, 3= | somewhat agree,

4= Indifferent, no opinion, $= I somewhat disagree, 6~ 1

L152|314f5i5}?|

# Huge amount of mangrove degradation ocourred in the time of coastal floed and cyclonic storm:

o S

5 largely disagree, 7= 1 completely disagree)
: b » 13 Spatial Planaing cssential from the side of government for protection from disaster?
g [T 2715 T 4T 517517
o] ¥ Increaung residental, industnal, end infrastructere land use {at the expense of “nature™) is a major
: environmental problem, drastically reducing biedivensity but also degrading natural land in 2n
unsustainable manner.
."1_"'.:.'.'|1]2]3|4]5[E]?—l
:-; e ; # Is River embankment planning being very essential for protection from hazard?
§4$;__|112J314i515;71
EE;J = Do you think Climate change Is the main resson behind the frequent coartal hazrard?
r‘._.;;;;‘;:-"_|112|3I415[5111
llx.':.:. v
:dii £ ¥ Do you think Coastal flood snd cyclomic steem main dnving forees of land use changes?
v A=) '
l.

St
T ¢

I gt e
o

,j* I_1121314I-'>lﬁi?]
P'“-;' # Clmate Change and a temperature increase of more than 4-53°C will dramatically reduce the available
C}_... lm:u!tmﬂlmd.

L2 T 27 3 T 4717 5 T 6 [ 7]

=

e
)
Ik
4.0

Ry

h“_
i
g

E 1 # Land s limited, populations (and income) keep growing. so competition for kpace keeps growing and
Lﬁi the price of real estate can only go up.

e (1 T 2 1 5 1 « 1 5 1T 61 7]

BTN

e |
st s i,

Slgnature of the Sury eyor

Signature Not Verified
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