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ABSTRACT

Bapgladesk i one of the most disaster prone ai ca vi' e wordd, (i
Beggladesh nstural calsmitios like cyclones and tidal waves are almost
& regufar plienomenon. During the period 1891-1985about 174 se vere
cyclonic storms were recorded in Bangledesh.Pue to the Leographical
shaped of the costal belt (Funnel! skapcd), Bangladesh can not avoid
crrlones.

The present stvdy analyses the socio-economic and environmentsd
effects of the April 2%, 1991 cyclone through & questionnaire SUrvey
in the offskore isfand of Kutuddia. 7t also focuses on the disaster
magdgement system in the areq including the cyclone warning system
and 15 effeclivencss.

The study revealed that the Aprit 29, 1997 cyelone alffected st/ ESpects
of human fife and caused extensivedamage to fives and properlics.
Al categorics of people suffercd beavily. Economic fosses, Fowever,
varied quite significantly across bouscholds becsuse of the
differences i evonontic conditions.

Inteasity of the cyclone, lack of alertness of the local peoplc and the
absence of & suitable disaster mansgement structure bave been found
to be fmportant factors determining the extent of damage.
Environmental pollution after the eyclone was also responsiblc for &
farge number of desths.

The study suggests thar sufficient number of muliipurpose cyclome
shellers is needed and their proper maintenance must be ensured. The
warning system slould also be made simpler and compreficnsible. it
is also recommended thatembankments sround off-sho v i5/ands
should be constructed properly and & green belt should bEdeveloped
slong the coast, between the shore line and embankments.

Finally, proper disaster maenagement system should be de veloped with
capabilitics for waraning dissemination, evacuslion and rebsbilitation,
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1: 0 INTRODUCTION

1.1 Background of the study

The off-shore islands and the south easlern belt of coastal areas of Bangladesh were hit by one
of the severest cycionic storms and tidal surges in the history of even this disasier pronc area
on 29 April, 1991. According to ofTicial records a total of 19 districts and a total of 102 thanas
were affected. The list of damages caused in devastating cyelone of 29-30 Apnl, 1991 are
shown in Annexure-1.

The cyclone was detected as a depression on the 23rd April {irst in the sateliite picture taken at
Lthe Space Research and Remote Sensing Orpanization {SPARSO) of Bangladesh. [t started
afecting (he coastal isiands from the evening on 29 April and the maximum wind speed as
observed was 225 km/hr. The maximum storm sea-surge height was estimated to be about 6-8

meters during the cycione.

The coastal belt and off-shore islands of Bangladesh frequently sufler from gentle to severe
cyclonic storms and storm surges. During 1891- 1985 aboul 174 severe eyclonic storms were
recorded . {Ahmed 1991}

Some of Lthem are shown below with maximum speed and death toll.

Table 1.1
Cyclonic Storm from 1822 - 1991
Dete Max. wind spced | Highest level of Death toll

(mfs) Storm surge (m)
1822 40,000
1876 100,060
1897 175,000
1960 Oct 09 45 3 3,000
1960 Oct 30 58 56 5,146
1961 May 09 4] 23 11,466
1961 May 30 41 69
1963 May 28 56 4-5 11,000
1964 Apr 11 196
1965 May 11 45 4 19,279
1965 May 31 4-8
1965 Deac 14 58 2-3 B73

| B



1966 Ot 01 di 59 B850
1967 Oct L1 2-8

19867 Ot 14 28

1968 May [0 1.5

1969 Apr 17 75
1969 Oct 10 2-7

1970 May 07 3.5

1970 Ot 23 300
1970 Nov 12 62 65-9 500 0830
1971 May 05 24

1971 Sep 30 24

1971 Nov b6 2-5

1973 Nov IR 24

1873 Dec 9 34 2-5 183
1974 Aug 15 27 C 27

1974 Nov 28 45 -5

1976 Cect 21 - 2-5

1977 May 13 34

1981 Dec 10 27 2 2
1983 Oct 15 27

1983 Nov {9 34

1983 Jun 03 25

1985 May 25 43 35 i1,000
1988 Nov 29 45 2-3 2,000
1991 Apr 29 63 6-8 138,000

Sowurce : Takahachi (1991)

From the above table it is found that severe cyclones occorred mostly during pre (Apnl-May)
and post (Oclober-November) monsoon periods and they were the ones which cause maximum
destruction .

1. 2. Cyclone in the Bay of Bengal

The Bay of Bengal which is to the south of Bangladesh is one of the favorable tropical
cyclogenesis areas on the earih, Unforunately two distinctly different types of cyelones form
in this region. These are :

-t



i) Warm-cored tropical cyclone forming in the pre and post south-west monsoon
season and 1s embedded in a basic barotropic current.

ii} Cold-cored monsoon depressions forming during the monsoon season (June-
September).

Warm-cored tropical cyclones mainly form between the latitudes 5-16 degree North and
initially Lhey move in a north-westery direction and afterward frequently re-curve towards the

nonh or north-east to strike the coast { mostly of Bangladesh which covers a major portion of -

the northem most coast of the Bay) within an average period of life between three or ive days.

Cold-cored monscon depressions are formed in a baroclinic current with basic westerlies in

lower and easterlies in upper levels i.e in the presence of a strong vertical shear,this being cne

'3

of the reasons why monsoon depressions can not becotmne as intense as tropical cyclones.” .

These depressions usually form north of 20 degree north and move in the westerly or north-
westerly directien (o hit mostly the upper coast of India. They may also move nerherly or
nerth-easterly, Due to their shorter life in the Bay, monsoon depressions are less inlense and
hence less destructive than the tropical cyclones.

Tropical cyclones are known differently in different regions of the tropics. Mainly they are
calied hurricanes in the Atlantic, typhoons in the Pacific and trepical cyclones im the North -
Indian Ocean {Bay of Bengal and Arabian Sea). Tropical cyclones in the Bay of Bengal are
sherer lived than hurricanes and typhoons .The average life period of a tropical cyelone is ©
days in the Atlantic and abont a week in the Pacific. Hence cyclones in the Bay of Bengal are
likely to be less iniense than those in the Pacific and in the Atlanlic . Moreover, ropical
cyclones are less frequent in the Bay compared with scme other bropical regions on the earth.

Deflinition of cyclone

The Greek word "Kyklos" meaning coil of snakes. The term cycione is denved from the Lhis
word. Cyclones are caused by depressions formed mainly over the sea. [f the temperature of
ait in a limited arca suddenly increase, the air of that place move upwand and create a low
pressitre center, then the cold and heavy air from surrounding come to that low pressure center
{ Fig. 1.1} with & great speed and circular direction.This circolar & strong wind is called
cyclone. Cyclones forming in the fropics (i, between the latitudes of the subtropical high
pressure belis) are generally knows as tropical cyclones and those forming outside the tropical
area are called extra-lropical cyclones.

Formation: The tropical cyclone generally form between the latitodes 5-16 degree norh near
{1.2 & 1.3) the Andaman Nikkobar islands in the Bay of Bengal just before monsocon ( May)
amd end of Lthe monsoon { October-November).

L



\(/‘ | /--—-
Hl“h Lo
PTesserTe Presqure
“""/\ ~>]

Crelone in the Cvelone in the
Sputh-~-Hemi1sphere Vorth-Henmisphere

Fig-1l.1 Tow Pressuvre Centler



orth-East -
Eay cf Fergal

Norin-Pess
Fzy af Pergal

awr

e
hb
ert-Hiddie East-Frodis .
Bzy o Bengaf byy ol Becpal !
R
'
Ll d
e [
I
!
burh-wegt Inein-gar! trdazar Bes
Fav gf farasd Fay &7 Bejosg v
al
e

Fig-1.2  Location of Andaman Nikobar



vJ.""-‘in Wil w§ e Ay e, e Wk Wk kD Rd ke R R

Fig-1.3

ar' W tTak 2 1
Calcutta © e Cluttagong
Balashore ?/‘M = :;e\. n
Kanck o T g_a"ik}'ah
Ao }'l.f . - A
"\hsaga Patnom T i
iy )Rﬂﬂ@“\
o, l_j % g
,-“| Musalii Patnum e
LT - i T
1 _ 1
kY ] 1;.
p:lgl Madras S LY
¥ . o ) .
™ * 7Y Pont Blaer B
a1 n F3 Y
:wl_ -1 ‘ull
‘\i. — ——n <!
- T i ) T.'-!' A
" } — "ﬂ — "
. A=~ M
1= — R e
~ 1= - N
-l T e

Location of Port Blear in the Andaman Sea



Duration & movement: The cyclone may be crossed the coastal area afler one week of its
formation, or it may be crossed within one or two days. Some times il stays at a place for one
or two days. A matured cyclone uszally move at a speed 10-15 mph.

Eye of the cyclone: The area at the center where the winds speed is zero or very littie is
called the 'eye’ of the cyclone. The diameter of the ‘cye’ varied from 15 miles to 40 miles.
Classilicatien: Cyclones are presently ciassified according to their intensity and the

following nemenclature is in use:

a) Depression: Winds up to 62 km, per hour.

by Cyclonic Storm: Winds from 63- BV km /hr.

c) Severe Cyclonic Storm: Winds from 88-118 km/hr.

4y Severe Cyclonic Starm of Hurricane Inlensity: Winds above 118 km, per hour.

The intensity or severity of the cyclone is determined by the National Storm Warning Center
from the number of iscbara.

Intensity: The maximum intensity of cyclone may be more than 180 km per hour. It was
observed form the cyclone of 1991 thai the maximum wind speed was 225 km per hour.
Figure 1.4 & 1.5 shows the intensity of the cyclone of Aprl 29, 1991

Risk region : The high risk zone includes the thanas of Betaga and Amtaly in Barguna
district , Kolapara and Gotachipa thanas in Patuakhali district, the whole of Bhola district
including Manpura thana , Hatiya thana in Noakhali district, Sandwip in Chittagong distnct and
Maheskhali and Kutuhdia thanas in Cox's Bazar district. Tolal population of Lhese thanas were
2.74 million according to the census of 1981 and was ¢xpectled o reach a level of 3.53 millions
in 1990.This would furher nse to about 4.5 million in the year 2000.

Storm Wave: The strong wind while blowing over the surface of water creates waves and
that is known as the Storm Waves. The slorm waves moves aiong the direction of the wind and
approach the coast and die out after dashing against the coast line.

Storm Tide: The strong wind of the cyclone while blowing in the same direction of a long
time drifts some water towards the direction in which cyclone is moving. This drifling of waler
penerales a current on the surface of Lhe sea and this is known as the Storm Tide.

Tidal-Surge/Sea-Surge: The anti-clockwise circulation of wind around the center of
cyclonme makes a steep pressure gradient resuiting into a siope in water level from the center to
the onter periphery of the cyclone and in the center itself some walter is pulled up due to the
suclion of wind frem upwards consequent upon Lhe lowest pressure of air in that region . This
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sudden swelling of water is known as the Sea - Surge. This is why the area over which the
center or the eye of the cyclone passes is in inundared with a greal height of water.

Direction: Some cyclones are moving towards westerly or normh-westerly and cross the
[ndian coast of Tamilnadu. Andra , Visakapatham or Orissa. Some cyclones arc moving
towards north-easterly and cross the coast of Myanmer { Burma} Now-a- days most of the
cyclones are scen initially to move towards wesierly or north-westerly and then recurve
towards north and then north-eastwards and developing into a severe cyclome storm or a
severe cyclonic storm of humicane of great intensity cross the coast of Bangladesh over Cox's
Bazar, Chittagong, Hatia, Sandwip, Bhola, Barisal, Patvakhali and Khulna. Trucks of some
sever: cyclones are shown in higure- 1.6 through 1.8

Monthty Distribution of Tropical Cyclone in the Bay of Bengal.

The monthly distribution of tropical cyclone in the Bay of Bengal arc shows in the below:.
Table: 1.2

Monthiy Distribution of Tropical Cyclone in the Bay of Bengal.

MlAIM{ITII]JAISIO{INTD/| Tom

?:;’d“m‘“mpi““]““'“““ 3lolz2ti]10]3c]3tl2s]1]3 [33}17] 214

Severe tropical eyclone (B |, 1 (| 5 {7 ligfai 7| 1]gfwizzio]| 100

ropical cyclone (a+b) al1]|4]18{28[34({38|25[9]42|56]26! 314

Source: Anantha Krishnan & Ruao 1964 as quoted B. Chowdhury MHK, 1977,
Annual distribution of severe cyclones derived from the lable 1.2 are shown in figure-1.9

The impact of cyclone

The impacl of eyclene in observed on every aspects of coastal environment like human being,
soil trees & veaelation agriculture, water supply and sanitation, wildlife, livestock, fishenes,
shrimp salt pans, infrastructure biomass and energy, housing, healih & nutntion, industry etc.

The cyclone and tidal surge immediately kiil a very lurge number of pecple. Maximum deaths
usually occur along the exposed sea side villages, ncluding low-lying char lands and
unprotected islands. Children, the most vulnerable, succumbed in large numbers Lo the tidal
surge.

11
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Fig- 1.7 Tracks of Cyclones {1905 - 1991)
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The top soil of agricuitural land and even homestead land are generally washed away by the
storm surge. l.ow lands are more affected due to long term water Jogging. Erosion and
sillation problems are visible every where afler storm sure. Embankments and dikes are eroded
and ponds and lower lands are silted. Litile washout of salinity from the soil even bottom siils

in ponds are come saline.

Most of the trees and vegetlation are affected by a storm surge. Some of the trees are up rooted
and some are broken.

If the standing crop present during the cyclone and slorm surge, they all are damaged
Harvested crop are carried away by (he cycionic storm. Farmers loss their stock of seeds for
future cultivation and stocked food. Agricultural equipment, livestocks and fodder are washed
away by the tidal bore. People can not work the lelds for the next cropping seasen they lack of
tivestocks, seeds and agriculturat equipment. Most of the people (%0-95%) become dependent
on reliel and other forms of assislance.

Saline intrusion into pround surface pond, tbe-well all sourees of water. [n the arca of
sanitation, hanging latrines are widely vsed , all are damaged by storm sorge.

Most of the wildlife such as lizards, turiles, snakes, freshwater tortoises, nan-poisonous
snakes including pea pythons , rat snakes, fresh water spakes, tress snakes |7 species of
poisonous snakes like cobras, drains, vipers, bush & ground living birds myna, part lark,
warbies etc. ground hole welling binds like king/isher, moisten bee-caler, bandmyna efc. small
mammals such as rals, mice squirrels etc. are killed by tidal surge & cyclonic storm.

Much of the livestock are died as died people. because the people has a little cpportunity to
save livestocks and poultries. Fresh water (ish can not live in saline water, Tidal bore washed
away shrimp beds prawn hatcheries embankments and infrastructores of shrimp cultivation
projects,

1.3. Statement of the Problems

Bangladesh is & developing country with limiled resources . Her development activities are
mainly based on foreign aid .The coastal area enjoy a little portion of this development. If the
natural calamities frequently destroyved this development . it become tragic for s

According to 1981 census in the coasta) areas of Bangladesh 11,814,428, people lived
permanently, in an area 27,854 sq.km. which may be 14,555375 in 1991 given a 2.32%
exponential growth (BCAS-1991).

*

16



The existing disaster management polices and institutions could not minimize the loss to a
satislactory level in the coastal area, observed from previous records. The past disaster
management sirategies in coastal Bangladesh could not be successful due to a varety of
reasons. The earthen embankment was not elevated sufliciently and it was not so strong
against Lhe sea surge, cyclone shellers was nol made in adequate number and warning system
could not make the local people careful. As a result a huge number of people, livestocks,
natural resources etc. were lost by cyclones and tidal bore. In this context it is necessary to find
out the faull of present waming system , why the present warning system can not warn the
local people , what steps need to be taken elc. Besides, to find out the real picture of
properiies and environmental damages in depth study is also needed. And development policy
and program should lake into comsideration the findings of these studies.

Cyclones can not be avoided in Bangladesh due to its locational charactenstics, with increasing
population and Lhe increasing population have to settle in unprotected chars (new lands} and
islands. These are mostly autonomous scttlements are initiated by the Government , it follows
as a togical corollary that Government would look into their safety.

Today a cyclone can be predicted well in advance (weeks ahead), including its course and
magnitude, it can attain before striking. Inspite of such development, we do not seem to be
doing much better in protecting our lives and properties than days of our fathers and
arandfathers. Protective embankment have been built, cyclone shelters have been consiructed ,
early waming systems have been installed, even than loss of lives and properies can nol be
contained in a bearable limil Cne of the factors may be that the people at risk are somehow
unwilling to 1ake the warnings seriously to leave their homes for cyclone shelters. On the other
hand , it is possible that the people involved somehow remain more concemed about the loss of
their properiies Lhan their lives.

The cyclone of April 29, 1991 has caused extensive damage to all sectors. Both long run and
short run effects of cyclone upon the environment and socineconomic conditions are evident.
This is particularly true of the cyclone Aprl 29, 1991 which devastated large parts of the
coastal Bangladesh. Proper rehabilitation of the affected people and appropriate steps 1o
minimize efTects of future disaster woutd require an in depth understanding of the impacts of
the cyclone on the socioeconomic and physical environment of the area and the local fevel
disaster management system. In this stedy an attempt has been made to address theae issues
with a view o arriving at some policy proposals.

17



1.4. Objectives of the Stody

The study altempls to know the cyclone warning sysiems and disaster preparcdness capability
in the Jocal level and analyze the effects of the eyclone and tidal surge on the secioeconomic
conditions of the people and the physical environment in the local level in the coastal areas and
off shore islands of Bangladesh.

The main objectives of the study are:

1. To analyze the effects of the cycione and tidal surge on the socioeconomic
conditions of the people and the physical environment in the arca,

2 To evaluate the local level eyclone waming system and disaster preparedness
durinyg the last cyclone.

3. To develop some policy proposals for post disaster rehabilitation and
mimmizing the effects of futore cyclone disasters.

1.5, Methodology

The methodology of the research are as follows:
a) Seleclion of the stody area
b) Dala collection
¢) Dala processing and analysis.

a) Selection of the Study Area
The main criteria for selection of the study area are as follows:

1) Degree of the risk in relation to the last cyclone (April,1991): An area within the
high risk zone.

2) Density of population : An area having a high density of population.
3) Local economy : An area with a predominantly agricultural economy.

Based on the ahove criteria Kumbdia was selected as the study area (sec [i gure,zi [t is an
off-share island in the district of Cox's Bazar. This island was inundated by aboul 5-7 meter
high sea-surge. According to Paramanik it lies in the castem region (Fig. 1.5). from all the
available data it is a severely devastaled area.

According to 1981 census of Bangladesh Kutubdia had a poputation of 72527 with an area
41 03 sq. miles. So the density of populalion of the area is about 1800 whereas the density of
Bangladesh is about 1600. it is thus characterised by high density of population.

13
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According to BBS (1981) more than 63 percent families were engaged in agricultore in this
island. Tt is thus an area with a predominantly agncullural economy.

by Data Collection

1} Both primary and secondary data are required to fullill the objectives of the study.
Primary data are collected from the selected respondents by drawing appropriate
size of samples. A set of questionnaire {Annexureﬁi’?are used for collecting the ke
dals and information.

Q
For the purpose of primary data collection a set of questionnaire (see annexure-11)
was developed on the aspects of household information, warning system. cyclone
shelter, extent of damage, environment and relief & rehabilitation . Afterward a
team of 6 Field Investigators were recruited. They were given a short training on
the objectives and purpose of the study as well as on the technique of data
collection. Moreover the Researcher was also involved in the data collection
process, supervision and coordination of field work. A total of 220 households
were surveyed from four unions. The unions were Ali Akbardiel, Baraghop.
Kaiyar Bil and Uttar Dhurung. House holds were selected under sysiematic random
sampling (house holds selected at a fixed interval for each unions and unions were
selected on the basis of population). The information was commouly collected from
the heads of the house holds.

Random cross-checking were done after interviews to detect bias if any, at field
level.

For tbe similar information was also collected from local people including NGO
workers, elites, public representatives, businessman and so on through open

discussions.

2} Due to nature of the topic, part of the study is based on related publications,
journals, newspapers, ctc. Related statistics, maps, reports eic. were alse gollected.

3) Various govemment, semi-governmenl and non government level experts were
interviewed b accumulate ideas and views.

¢) Data Processing and Analysia

Dala wers processed and analyzed in the departmental computer. (Depantment of Lrban and
Regional Planning, BUET) by IBM pe compatible extended. SPSS/PC+ programming package
Compulations were made of descriptive statistics including averages and proportions.
Frequency analysis inclnding single and multi-response tables as well as conlingency
tables(cross-tabulation) analysis was done 10 identify relationships among vanables,



1.6. Limitation of the Study

Principal dilliculties encountered in the (ie)d work was reluctance of the respondents to fumish
the true pictures of the secioeconomic conditions such as income | loss of properies, amount
of relief received, because the survey was held after a leng time of the cyclone of April 2%,
1991 and the hope to get relief after survey. Resides, (here were constraints of both time and
resources for which it was not possible to underiake a comprehensive analysis. Yet necded
sociceconomic and environmental aspeels were given due consideration and incorporated into

the analysis.

This study do not aim at preparing a comprehensive disaster management plan for the whoie

coastal Bangladesh. Rather the objective was o collect data and generate useful information 17/

make a plan in the future.

1.7. Expected Results

*The study is expected to provide an understanding of the sociceconomic and environmental
effects of the cyclone and tidal surge of April 29,1991 in the coastal areas and off-shore
islands of Bangladesh. It is also expected that the Mindings of the research will be helpful in

_framing appropriale policies for the redevelopment of the affected areas and the management of
future disaster . The information and data collection in this study will also provide avenues for
further sludy and research in this field.
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2.0 THE STUDY AREA PROFILE

e —— —

2.1 PHYSICAL AND ADMINISTRATIYE ASPECTS

2.1.1 Locational Characteristics

‘The island Kutubdia is bounded on the west, south and north by the Bay of Hengal, and on
the east by the Kumbdia channel. The tola! area of Kutubdia thana is 106.27 s.m (41.03 sq.
miles} incloding rivers and 77.73 sq.km (300 sq.miles} excluding river. The (ot area of river
is 28.54 sq.km (11.02 sq. miles) {AAS 1984). It lies between 21 and 22 north latitude and 91
and 92 cast longitude (Fig- 2.1)

2.1.2 Geographic Characteristics

The island is 15 miles long along north to south. The southern side of the island is narrow and

northern side is wide .

3.1.3 Climate

The area enjoys a monsoon climate and temperatures and it 13 remarkable for its uniform
temperature, high humidity and heavy rainfall are seen from May to October . The climalte is
thus moist, warm and equitable. The sea breeze helps in keeping the climate equitable. This
ared is cateponzed as follows:

There arc four distinct seasonal weather pattern governed mostly by {wo monsoons, namely,

the south-wesl monsoon and the north-cast monsoon. These are given below:

1. The dry winter scason from December to Febreary:

Rainfall is in{requent under the influence of the dry air circutation of land origin
mostly from the north-east monscon. The humidity gradually decreases during this
seasons. The average annual humidity in the area is about.....ienes -
Average temperatures in Lhis season of the area are hefow 20 degree al day and
below 10 depree Celsius at nigh.
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2. The Iransition period from March to May:

This period is termed as pre-monsoon season. The general pattern in the months of
March and April is often associated wilh violent squally winds and the climate in
May in characterized by severe cyclone slorms origination over the Bay of Bengal.

3. The monsoon season from fune of September:

In this season heavy rainfall occurred under the influence of the south-west
mansoon, about 75 percent of the annual humidities in about 85 percent or more
and the skies are normally clondy to overcast.

4. The second transition period from October to November.

This season is lermed as post-monsoon since if follows the monscon season. This
season is characterized by viclent tropical cyclonic storms which develop over the
Bay of Bengal. During the season more than 75 percent of the cyclonic storms
(ESCAP, 1991) strike the coaslal area.

The mean annual temperatures, is 23 degree Celsius where maximuem is 35 annval
rainfall various from 350 cm to 400 cm.

3.1.4 Soils

Most of Lhe scils of ihe area are formed of recent and sub-rceent aliuvial sediments of tidal and
river [lood plains and very ferlile in nature. The composition of this soil is doash, sandy and
elel. The percentages of themn are shown in table below:

Table - 2.1:
Percenlage of different types of soil

Lypes of soil Percentage
Doash {Sandy-loam) 10
Sandy 5
Etef (Silty} 85
Total 100

Sonrees : BRS. JORS.



3.1.5 Administrative Units

There are & unicns and 9 mavzas and 23 villages in Kutubdia, The six unions are namely
Aliakbardeil, Baraghop, Dakshin Dhorung, Uttar Dhurung, Lemshikhali and Kaiyar Beel.
thana héadquarlers is located at Baraghop (fig - 2.2) The union wise distribution of mauzas are
given below,

Name of Unions: Name of Manzns:
Aliakbardeil Union

Aligkbardeil
. Khudiartek
3. Rajakhali
Baraghop Union:
4. Baraghop

Dakshin Dhorung Union :

5.  Dakshin Dhorung
Utter Dhoruong Union :

6.  Char Dhunmg

7. Utter Dhorung.
Lemshikbali Union :

8. lemshikhali.
Kaiyar Beel Union:

. Kayar Beel



2.2.0 SOCIOECONOMIC ASPECTS

2.2.1 Population

The population of the study area with density are shown in the lable 2.2

Table 2.2
Distribution of population (1974, 1581, 199})
Marne of Umon | Are 1974 1981 3]
) Population | density [Population | densit | Population) density per
kol Unic per acre jof Luaon peracre | of Upion T
Ak bardel 4504 13568 297 16418 3.71 17659 387
Bataghop 2470 12715 515 15086 _ban 19617 .04
Cradeshin Blwrung 2408 RERA 3.36 o677 IE7 12289 492
Uttar Diaarang 4B 16 1906 247 13824 2.87 10467 414
Lemshikhali 3097 THTG .97 Q443 2.36 13161 3.2
Kayar Beel 1585 6735 4,26 TEIG 4,78 L] 544
Total 13930 a1207 3.o7 T2517 3_nd 1684 &, 610

Sonrcer BERY - 1987 and Thara Swatistical Offfce ( Kunibdia).,

The (ahle reveals that Uttar Dhurung is the largest union and Kaiyar Beel is the smallest union
by area among the six unions of Kutubdia thana. Tt also appears from the table that the
population within the island is not evenly distributed. The most densely populated area 15
Baraghop union (7.94 persons per acre or 508! persons per 5q. mile) and the [east densely
populated area is Lemshikhali union (3.29 persons per acre or 2105 persons per sq. mile) in
1991, All over the island the population density is 4.60 persons per acre or 2944 persons 5q.

mile.

The area of Kutubdia is about 41 sq. mile including river (Kutubdia Channel) area. Population

densily of the area including and excluding river area is given in table 2.3

Table 2.3
Population Density from 1961-1991 in the study area and Bangladesh.

Disily per Sq. Miles by yeal

Lozation 1961 1974 1581 1991
Kutubdia (excluding nver) 1680 1965 2339 2945
Kuetubdia (inclading niven) V20 14592 1768 2236
Bangladesh g2 1286 1504 1942

Source: BIN-FR9) and Thana Stavistical Office .




The table reveals that the population density of the study area is higher than that of

Bangladesh.

The absolute variation and percentage variation of population in the study area (union wise)

from 1974 to 1991 are shown in table 2.4

Table-2.4

Variation of papulation in diffcrent umans

I~
=l

Popuatom
Vanation 1 Percentape Al
populabon chunye n perceniage
tvame of Union 16241 1521 betwecn 1581- popalation change 1m
[ boiween 1981- | population
1wl
Aliakbardeil 16918 17650 741 4 3% (438
Baraghop 13086 19617 453 J0 04 3,004
Dabshin Dhurung S6TT 1708 2612 26,44 2 &R0
Ltar Dharung 13824 12447 3642 ALB2 4013
Lemshikhadi o413 1316l 3718 3537 3.937
Fayar Beel 7579 e 2105 a7 207
Total 71527 91684 14684 26.41 2.641

Sonrce ! BRY-198F

[t appears from the table that the growth of population during this period (1981 -91) is quite
large in all unions except Aliakbardeil. The population growth rate of Aliakbardeil is 0.438
percent where as the growlh rate of population of the entire study area is 2.641 percent which
is.grearer than that of the national growth rate.

2.2.2 Household Size

The average family size of the study area is higher than the average family size of Bangladesh .
According to 1991 population census average family size of Kutubdia was 6.63 where as it
was 532 for Bangladesh.

- Table 2.5 shows the comparative family size of Bangladesh and Kuotubdia.

Table 2.5

Household size of (he study area and Bangladesh

Location Family size

In year 1981 [ year 1991
Kutubdia 6.0 6.63
Bangladesh 5.7 5.32

KSovrce: BAS- 1997 and Thana Statiziical Office




This table expresses that the household size of Kutubdia i3 greater than that of Bangladesh.

From the analysis of the data and it appears so far mentioned above table ftables 2.2, 2.3, 2.4,
& 2.5) thal the study area is over populated.

From the personal observation of Lhe rescarcher itis found thal most of the human settiements
" were developed scatteredly.

2.2.3 Education

The literacy rate of the area is very low and is 12.04 percent only which is about half of the
national rate. Umion wise literaey of the sludy arca is givenin table 2.6 '

Table 2.6

Literacy rate in differcat unions of the study area.

Name of Union Total %o Maie o Female o

Alakbardeil 1710 10.11 128} 430

Baraghop 2183 17.12 1827 156

Dakshin Dhurung 1274 13.17 ELE] 330

Uttar Dhinrung 1313 9.50 963 350
mshikhali TI47| _12.15] 489 5

Kaiyar Betl 706 9.32 529 V77

Total 8733] 12.04 6392 5.81 2341 3.23

Source; BEY - 198/

The table 2.6 reveals that literacy rale in the study arca is only 12,04 percent and it also
reveals that female education is very low in the area. Among the six unions Uttar Dhurung &
Kaiyar Beel unions are in the lowest posilion in literacy.



According to [ield survey of CDL the educational level of different age level people in the
study area is given in the table 2.7

Table 2.7
Table: Educational level
Age(year) | Literare | IV YI-IX 3.5.C. H.5.C Total Girand
Total

M FIMM F |M F M F |M F | M F
15.20 2 4 3 - - 9 100%) | N 100%)
21-24 2 - - - 1 (1009 | 3100
25729 1 2 - - 3 a0 10086 | {1005
3034 1 l - 1 - 3 100%:) | 3(100%)
3539 3 2 - 2 l 12(100%) | 12{100%)
40-44 9 1 - 1 - 10X 100503 | LoV 100%:)
4549 2 3 - - - S100%)y | S100%)
50-54 4 2 - . - 6(100%) | 6 100%)
55.59 3 3 - - - 3(100%) | 3 10059%)
60+ 5 - - - - A0100%) | 5(100%:)
‘Fotal 20 18 3 4 6 &) 60

(48.33%) [ (30.00%) | (5.60%) |(6.67%) {(10.00%) | (100%) [ (100%}

Semeree: O - 1992

2.2.4 Earning member of the Ffamily

Household income generally depends on sources of income and number ol earning members of
the family . From the Tield survey it was found that the average number of eaming farmly
members per household was 1.6,



2.2.5 Occupation and Income

Majority of the families of the study area arc engaged in agriculture, A Significant number of
families are engaged in business. Occupational distribution of families as per 1981 population
census is shown in iable 2.8

Tabie-28
Deccupational Distribution of Families
[ype of Oorupation Mumber Pergentape
I. Agneolture i Cropping R L] 396
2. Mon-crupping 946 57
Non-agncutturc 3. Manulucturing 141 0.9
. Busness 2728 6.4
7. Oihery ey 174
Total 16628 194.9

Yonrce: BAS, 1987

According to leld survey the occupational distribution of the families in the study area is
shown in table 4.9.

Table -2.9
Qccupational Disribution of Familics
Tyvpe of Ououpstion ] Humber Percenlape
t. Agnculiurc 1. Cropping 102 4.6
2. MNon—cropping L 73
MNon-agreviture 3. Manulaciuring 5] 27
. Business 43 a1.8
7. Oihers 41 18.6
Total 220 LOd.,

Source: Field Survey 1991,

The agriculture profession is divided into two sectors namely cropping and non-cropping. The
lable manifest that 49.6 percent families are engaged in cropping which was 52.6 percent in
1981 {see table 2.8} that is 10 percent families shifled their profession lo other fields. About 7
percent families are engaged in non-cropping profession which is greater than thal of 1981
{see lable 2 8), Families engaged in manufacturing and business were 2.7 percent and 21.8
percent respectively which are also grater than that of 1981. The table 2.8 and 2.9 express that
only {amilies from cropping profession were shifled o other s profession.



2.2.6. Ownership of TV and Radio

Television and radio are the most important medium for disseminating and receiving cyclone
waming and forecasting news . Possession of a radio is therefore very much imporiant in a
cyclone prone region. The ownership of TY and radio in the study ares is shown in table 2,10

Tahle 2.10

Ownership of TV and Radio:

Tlems Frequency Prreentape
Ezdiv A2 373
TV 2 1.9
Both TV & Badio B 16
Mo TV of Radio 128 58 2
Tatal 22D 1040

Source. Field Survey 1997,

This table shows that maximum houscholds (58.2%) have not any TV or Radio, only 3.6
percent household have both TV and radio and 37.3 percent have only radic. As a cyclone
proue area, the ownership of TV and Radio is very low (only 41.8%).

n



CHAPTER 3



SOCIO-ECONOMIC AND ENVIRONMENTAL EFFECTS OF THE
CYCLONE

e — s — — — — — —

210 EXTENT OF DAMAGE

Consequences of the cyclone and sea-surge of 2@ April, 1991 in Kutubdia were not fimited to
the death and destruction caused by the smmediate impact. Ali sectors were affected by the
cycione and sea-surge. Damages caused by the cyclone may be divided into two groaps,

namely, direct damage and indirect damage. -

3.1.1 Direct Damage

The extent of direct damages due to the cyclone of 29 April, 199) in the study area were very
extensive, Official [igures put the human death tol] at nearly ten thousands. Most of the death
ocewmed in the Kaiyar Beel and Utlar Dhurung unions. Hundred percent people were alfected
i Lhe area. Death of lives and loss of properties in dilferent sectors from thana display board
after the cycione at TNQ ofTice are shown in the lable 3.1

Table 3.1
Extent of direct damags in the study area by the cyclone of 1991.
ltem Damaged in Study area (Kutubdia)
Affected Population: {Nurber} 91684 {100%)
Human death and Missing (Number} 10028 ( 10.9%)
House Damaged (Numbcer) 17344
Educational Institutions Damaged (Mumber) 30 {T04%)
Livesiock (Cows, Buffaloes, Goats,eic.) lost 112715
{Number} )
Affected families {Number} 16286097 9%
Salt Cuoliivation Damaged
a) Acres 2055 100%)
b) Taka 49608000
Shrimp Beds [Damaged
a) Acres 1901 100%)
b) Taka 3802000
gricultural crop Damaged
a) Acres 149
b} Taka 2436000
Embankment Damaged km 6092 100%:)

Source: Kulubdio TG Qffice Display Board,




The wbie shows that 100 percent people were alfected in the study area and about 10 percent
people died. But according (o our [ield survey these number are about 14,000 { 15.6%). More
than 17 hundred houses and 50 {70.4%) educational institutions (primary schools, secondary
schools. colleges & madrashas) were damaged. A lotal of 112715 number livestocks were lost.
In tecms of tuka it estimated to about 170 millions (approx. value Tk. 1.500.00). Total nomber
of affected Tamilies were 16,286 which is 97.9 percent of Lhe total households. Hundred
percent salt fields were damaged which is about 5 millions in terms of taka. Shrimp beds
damaged about 4 million in terms of laka and crops damaged 149 acres which is more than 2
milliogs in terms of taka. The entire embankment (60.92 km) arcund the island were damaged

by the cyclone.

The cyclone and sea-surges of 29 April, 1991 was s0 extensive that it destroyed large number
of human lives and huge properties. Only buildings {except old cnes) and big and strong trees
could endure during the cyclone in Lhis area. The pictures of damapes of different properties
according o (ield survey are shown in Lable 3.2

Table 3.2

Exient of damaged of dillerent sectors

Partly Fully [nformation | Average damages in
o T not available % terms of Taka
House 4.1 95.4 0.5 34000.00
Cloth 10.0 8H.6 1.4 200,00
Food 14.6 83.6 1.8 1.500. 00}
Furniture 4.1 9i.4 4.5 550%).00
Domestic Animal 15.0 773 7.7 2500.00
Poultry 2.3 93.2 4.5 S00.00
Crops 0.5 668 327 1700.00
Fisheries 0.5 781 21.4 40000
Tube-well .1 29.5 61.4 S0 {K)
Lltensils 2.3 02.2 2.3 510.00
Trees 15.5 513 15.5 4200.00

Sonree: Field Survey 199,

iz



About 50% of the economic damages 10 the howseholds can be aarbuled o the destucton of
houses while death of domestic animals accounted far about 12.51% of their ecanomic loss.
Total econnmic loss w the howse holds can be hroken down into the following componentls :
house {50.06%), domeshc animal (12.51%), lisheries {9.42%), furniture (8.10%), clath
(D.18%), trees {6.18Y%, crops (2.50%), food (2.21%), poullry {1.32%), utensils {0.75%) and
tube-well {0.73%).

Econamic losses, however, varied quite signitficantly across houscholds becavse of the
difference in economic conditions. For oblaining some knowledge aboul this variations, the
households as surveyed were grouped into {our classes according to farm size. These were as
follows ; landless {less than .05 acres), small farmers (.05 to 2.49 acres), mediom farmers
{2.50 to 7.49 acres) and large farmers (7.50 acres and more). Table-3.2.1 shows the
distribution of economic icsses by Lthese groups. Economic losses are fonnd Lo vary directly
with farm size if the absolute amourt of damage per household is considered. Bin when burden
or relative loss is considered, Jandless and small farmers suffer more than the medium and
large farmers since the former groups of farmers (landless and shrall) 1os1 more in proportion o
their honseholds assets than the latter groups of farmers (medivm and large).

Table 3.2.1
Ecanomiloss According to Farm 5ize*
Loss in Tk. Langless 3mall Farmer | Medium large Total
Fanner Fanncr

Upla- 20,000 51 {100.00%) 51 (i00.00%)
20,001-30,000 16 {106.00%) 16 (1 00.00%)
30,001.40,000 |3 {(23.08%) 19 (75.92%) 13 {100.00%:)
40,001-50,000 11 (73.33%) {4 {26.67T%) 15 {100.00%)
50,001-60,000 25 (83.33%) | 5 (16.67%) 30 {100.00%)
60,001-70,000 42 (84.00%) } 8 (16.00%) 50 {100.00%)
70,001-80,000 12 (80.00%) | 3 (20.00%) 15 {100.00%)
80,001-90,000 5 (45.46%) |4 (36.36%) |2 (18.18%) | 11 {100.00%)
90,001-100,000 2 (20.00%) |4 (40.00%) |4 (40.00%) | 10 {100.00%)
100,001 & more 3(33.33%3) |2 (22.22%) |4 {44.44%) | 9 {100.00%)

Source . Freld Survey 1997
* Figure in the bracket represents the petcenlage of row iotal




Death tol} during the cyclone according to age in the study area are shown in
the Lable 3.3

Table 3.3
Death during the cyclone by age

' Age Frequency Percentape
0-4 64 29.08
59 B9 40.46

10-14 22 10.0¢
15+ 45 20.46

Total 220 160 00

Source: Mield Survey T9%1.

4.2.2 Indircet Damage

There are many kinds of indirect damages that cannot be calculated. Many kinds of indirect
damages to human beings include collapse of family and occurrence of many orphans, inerease
of homeless or landless people, increase of marginal farmers and fishermen and so on.
Aftermath the cyclene many kinds of diseases had broken out in the afl ected area. Indirect
damages in lhe agricultural sector were caused due to the death of livestocks which had
hampered the plowing, cropping cte. During the subsequent weeks and months delerioration
of environmental and health conditions led lo furiher deaths.

4.2.3 Factors Inflaencing The Extent of Damage

The island Kutubdia was completely submerged by the storm surges of 29 April 199] Due to
the cyclonic sterm and tidal surges, there were heavy damages in all the sectors including
agriculture, forestry, livestocks, (isheries, rural infrastructures, houses, Lrees & vegelation,
sanitation eic. The canses of these heavy damages both in term of men and matenials according
to the local inhabitants are shown in the table 3.4

34
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Table 3.4
(auses of extensive Damages.
Causes Percentape
I. Cyclone was severe 86.4
2. Could not guess the intensity of _eyclone 4.2
3. Seil negligence 51.4
4, Govt neglipence 2.7
5 Could nol understand the waming stgnals 2.3

Source. Field Sarvey 1921,

The table reveals that the prineipal reasons for the exlensive damages were the following:
{1 the cyclone was 50 severe (hat it was not possible to avoid it and
{ii the negligence of the pcople.

The people were also asked as to why they did net lake any protective measures, The answers
they gave are shown is table 3.5

Table 3.5
Why protective measure were not Laken

Responses Frequency Percentage
1. Short of time ia’7 750
2. incapability ' 84 38.2
3. Did not feel the necessity 25 1.4
4, Ignorance 33 15.0
5. Did not get any help 66 30.0
6. {thers 75 34.1
7. Did not answer 4 1.8

Neoarce: Field Survey 1991,

The table shows that 75.9 percent (which 18 max.) of the peaple could not lake proper shelter
for short of lime. About 38 percent of the people could not lake any protective measures for
(hejr incapability and 15.0 percent did not know any measure [0 protect their properties. About
11 percent of the people did nol feel the need Lo protect their properties, Lhat means that cither
they had no property ot their propenties were well prolected or they thought that the cyclone
would not be severe, Nearly one-third of the people also mentioned that they could not take any

protective measures due to lack of help.
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Are analysis of table 3.5 indicates that lack of seriousness ot the part of the people was mainly
responsible for their inability to avoid heavy losses of lives and propenties. They did not
belicve that the eyclone would be severe. Consequently they did not feel the necessity to move
(o a safer place and therefore waited in their house until the last moment. The pecple, therefore,
did not get enough time because of their disbelief in the cyclone Warnings.

According to BCAS field reports, May 1991, the survivors felt that they could have taken
belter preparalion against the cyclone and storm surge if had they believed the cyclone waming
given through television and radie.

The extent of damages in different seclors including lives, houses. crops, houses & crops
{combined) and overafl damages are shown in figore 3.1 through 3.5, it is thus Kutubdia is
worstly aflected area.
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3.2.0 IMPACT ON ENVIRONMENT

— __M

3.2.1 Impact on Trees and Yegetation

Most of the area of Kutubdia is mainly under cultivation. Only homestead plets had perennial
trees and some bushes. Big trees hardly seen in Kutubdia. But after the cyclone all of them
were burnt as a result of increase temperature in air and natural beauty has been totally defaced

by the cyclonic storm and sea-surge.

According to field reports of Bangladesh Centre of Advanced Studics { BCAS), in Kutubdia
the colour of newly grown grass was ot entirely green. The impact on trees and vegelation are

namely uproating. snapping of branches, and burning to leaves.

Uprooting: [t was observed from field sorvey and interview with local people that soft
woods having fragile fibre and shallow rooting were generally uprooted. Kadom, Eucalyptus
are the common trees of them. The palms (date, coconut} were scarcely uprooted. The big trees
which supporied by broad buttress roots like Simul sustained comparatively little damage to
their trunks although their canopies were destroyed.

Snapping of branches: It was observed from feld survey and intervicw with local people
by the researcher that soft fragile trees like Kath Badam ( T. Catappa), Jarul (Lagersiroemia
specinsa) Simul {Bombax ceiba), Eucalyptus (SPE) were snapped hy the cyclonic storm. On
the other the trees like Rot [Ficus bengalensis) {iab {_Diospyros) Tal (Borassus ilahellifer)
Tetul (Lapariyndys indica) ete. were linle snapped or damaged.

Burning of leaves: Accarding (o local reports the leaves of most af the irees were burnt by
the eyelonic storm as the winds were hot like fire. But alter some periods they were producing
new leaves, On the confrary in some trees like guava (Pudium guajava), mango (Mangitera
indica) etc. spontaneous leaf-bumnt was not secn, Comparatively low degree of scorched effect

was ohserved in palm leaves.

According to field survey it was found that average damage of tree and vegelation per famity is
shout lour thousand taka (table 3.2} in the study arca.



3.2.2 Impact on Soil and Water

According lo the Ministry of Environment and Forestry, saline water inundation will increase
soil salinity. Due o damage to the embankment the lands will suffer from periodic saline water
submersion and thereby soil quality might suffer Turvher.

According to the BCAS tield repon. the PH, of scil saline mg/gm of soil and mirogen ma/gm
of soil in Kutubdia island are 8.5, 200 and 0.4 respectively.

The total study area (19930 acres) was submerged under saline water. Embankment, was
mostly eroded and ponds and lower jands were silted. The top soil of homeslead land and
agricultural land have been washed away by the slorm surge and deposited ather places.
According to focal people, their crop Rields were alfecled by soil deposition.

The study were topography was changed to certain extent due to damage of the embankment.
The southern part was gradually eroded and nonthern part was deposited. As a resuit the soil of
the northern part has become sandy.

The water of all ponds became saline and their bottom soils also became saline. In addition.
rotten leaves: and dead animals made the ponds water unsuilable for human use, which became
a health hazard.

T overcome this problem a sufficient number of tube-wells would be needed. According to
field survey in the study area 54.1 percent household have facility to drnk tube-well waler.
which is shown in the lable below:

Table : 2.6

"I'ube-well water facility of the household

Have any ube well waler [acility Frequency Percentage
Yes 119 54.1
No 101 45.9
Total 220 100.0

Sempree: Fiefd Supvey T

From the table 3.6 il is observed that about 45 percent houschold had not any opportunity to
dnnk tube-well water. As a result they oblige (o dnnk pond waier which increased health

hazard in the study area after the cyclone.
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3.2.3 [Impact on Air and Health

The air was polluted by dead animals and rotten leaves, water was not suitable for drinking, as
a resull diseases were increased. According to (ield survey about 99 percent people expressed
that discases have increased after cyclone. The Lypes of diseases which were broken out after

the cyclone are shawn in the (able below:

Tale 3.7

Respondents opinion about types of diseases aller the cyclone

Type of Diseases Frequency Percentage
Diarthoca 216 48.2
Dysentery 150 Bl.B
Fever X7 12.3
Typheid : 1 0.5
Indigestion 3 1.4
Others 1 0.5

Nouree : Field Survey f921.

The table reveals that diarrhoca and dysentery were the most common diseases in the study

area after the cyclone.

3.2.4 Impact on Infrasiructure

‘I'here was an cmbankment around the island along the sea shore. Some pertions of the
embankment was a retaining wall. The whole embankment with its retaining wall was

completely damaged & washed away by the cyclonic storm and sea-surge.

l.ocal people feel that embankment is essential for them. Because 1t protects their field from
sea-saline water. But the embankment was not constmcted properly after ward the cyclone,
They complained (hat proper compaclion was not done and the herght was low, Embankment i%
therefore, the [irst choice of the local peeple among vancus types of protective measures

including construction of cyclone shelter.



CHAPTER 4



EXISTING DISASTER MANAGEMENT SYSTEM

Cyclone is an unavoidable phenomenon in our couniry. 5o to reduce the damages of
propertics and loss of lives, Bangladesh Government has published a documcent named
"Permanent Orders About Cyclone” in 1985 from the Ministry of Retief and Rehabilitation.
The functions of different munistrics. divisions. departments & agencies are clearly described
in the book. About 44 organizations are involved in these activitics. | he detail responsibilities
of these organizations are described in the book in difTerent stages of cyclone.

There are various Lypes of disaster management strategies {or different stages of cyclone. Some
of them are sialed bebow.

4.1 Cyclone Preporedness Programme

After the devastating cyclone and tidal-surge of November 1970, a Cyclone Preparedness
Programme (CPP) was initiated 1n 1972. Today Bangladesh hus a comprehensive Cyclone
Preparedness Programme (CPP). 1L has been jointly set up by the Mimstry of Relief and
Rehabilitation and the Bangladesh Red Crescent Sucicty(BDRCS) .

Tn the year 1966 a pre-disaster Pilol Scheme was initiated by League of Red Cross Socielies
and Swedish Red Cross in collaboration with National Red Cross Society .The purpese of the
Scheme was 10 provide technical assistance and material arrangerment as (o enable fore-
waming and cvacuation of people from cyclone arcas when a cyclone brewing and carrying out
of emergency relief operation in affected areas . The Scheme was intended to benefit 7 mullion
peaple of coastal belt and off-shore islands. A total of 299 alen points were st up COVENTY
the part of ¢yclone prone areas, which in times of need was opurated by 473 team leuders
(Ansars) only at union fevels . But this plan was not effective for the followmg 1mponant
reasons, absenice of organization at village level | lack of control , supervision and chmn of
communication. The havoe caused by 1970 cyelone necessitated a revision of the scheme and
the Cyclone Preparedness Programime came into bring in 1972, After withdrawal of League ol
Red Cross Societies in June, 1973 . Government of Bangladesh in agreement with Bangladesh
Red Crescent Socicty is jointly maneuvering Cyclone Preparedness Programme since July,
1973, The organogram of the CPP is shown in the Tigure-4.1.

The Objectives of the Program are:

13 To disseminate Cyclone warning signals issued by Bangladesh Meteorological
Depariment to every nook and corner of Cyclone prone areas of the country.
2} To help people in taking shebter.
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3) Torescue marooned and stranded people in the event of the Cyclone.
4} To provide First Aid to the injured.
5) To assist in organizing emergency relief eperation.

At present the Cyclone Preparedness Programme is organized in 2089 Units (Unils based on 2-
3 villages) of 207 unions of 24 thana, Every Unit has a Lrained team of 10 volunteers. Thus the
program has 20890 Volunteers, controlled by about 30 professicnal olficers and supporling
staff.

Headquarters of the CPP is located in Dhaka wilh four zonal ofTicers at Chiltagong, Cox's
Razar, Barisal and Barguna and 24 Fi¢ld Stations at Thana level Field Stations and Headquarier
are linked by wireless communication {Fig-4.1}. On receipt of storm Waming Signals from
Meleorological Depariment , the same are passed on to Field Stations. Field Stations contact
Union Team Leaders of volunteers on YHF, wireless or by sending liaison volunteers. Union
Team Leaders conlact the volunteers Unit Team Leaders to inform them of the approaching
cyclone. At the same time the Unit Team Leaders, equipped with Tranaistor Radios, monitor
the warning. They disseminate the same to the community by hand sirens and megaphones
along with volunteers of Lheir respective units, Unit Team Leaders are also provided with dry
cell batleries for use in Transistor Radios, Megaphones and signal lights, The Progrmmme
relies on the existing crganizational set up which reach the villages in cyclone prone areas,
Participation of volunteers in warning dissemination, [inding sheller, rescue of marooned and
stranded people , Evacuation of endangered people . First Aid to the injurcd, Emergency
Relief work is completely . First Aid to (his injured and emergency relief work are completely

voluntary.

The programme has a governing body called Policy Commitiee and Implementation Board.
Both board consists of Government and Red Crescent representatives. Minisler in charge of
Relief and Rehabilitation heads the policy Committee. while the mpiementation Beard is
chaired by the secretary of the same ministry. The ministry provides mnning expenses of the
program. The Bangladesh Red Crescent Society provides capital asscls.

The volunteers of the Cyclone Preparedness Programme are recruited from amongst the
viliagers of respective areas. Theoretical training on Action plan and practical training on
various ¢yclone preparedness techniques like dissemination of warning signals, rescues and
evacualion. sheltering first aid, ctc. with the help of demonstration and rehearsal are given
them.
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Fig-42 Dessemination of cyclone warning signals by wireless.



4./ Warning System / gy

The Storm Warning Cenler at Agargaon, Dhaka with the analysis of weather charls aided by
the Radar pictures of 10 em. Weather Radars at Cox's Bazar and Khepopara and the satellite
pictures supplied by lhe SPARRSO, Dhaka focate the exact positions of the cyclone center and
wam the people over radio and television and the distnct administrations about the probable
path of the cyclone and the resuliant height of sca- surge and suggest appropriate measures for
the impending danger of damage.

Loss of lives and damage to properties can be minimized if necessary precautionary measures
are laken properly and warnings are given appropriately in advance. The Bangladesh
Government has taken various measures to deal with the situation arising out of cyclone
havoc. Bangladesh Meteorological Department{AMD) issues the following signals:

SIGWALS FOR THE MARITIME FOATS

There are eleven types of storm warning signals for the maritime ports. This are following:

1. Distance Cautionary Signal No.l

This means that there is a region of squally weather in which a storm may form . The ships
may be exposed to danger aller leaving the port.

2. Distance Warning Signal No.2

This means that a cyclonic storm may be formed with surface winds sixty to eighty-seven

kilometer per hour, The ships may be exposed to danger alter leaving the port.

3. Local Caotionary Signal No.3

This means that the harbors is Lhreatened by squally weather, cyclonic circulation with surface
winds of 40 -30 Kilometers per hour or squalls due to Northwestern eic. The port itself and the
ships in it are in danger.

4. Local Warning Signal No.4

This means that the harbor is Lhreatened by a siorm, cyclonic circulation with surface winds of
{illy one to sixty one Kilometer per hour, The harbor itself and the ships in it are in danger.
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5. Danger Signal No. 5

This means that the port will experience severe weather from & storm of slight or moderate
intensity, cyclonic siorm with surface winds of sixty two to eighty six kilometers per hour. It is
expected to cross the coast to the south of the port of Chittagong and Cox's Bazar, and to the
east of Lthe porl in case of Mongla. The harbor jtself and the ships in it are in danger.

6. Danger Signal No. 6

This means that Lthe port will experience severe weather from a storm, of slight or moderate
intensity , wind-speed same as in signal No 5, that is expected to cross the coast 1o the nonh of
Lhe imn in case of Chiltagong and Cox's Bazar and in case of Mongia to the west. The shipsin
the port and the port itself are in danger.

7. Danger Signal No.7

This means that the harbor will experience severe weather from a storm of slight or moderale
intensity, wind speed same as in signal No 5. that is expeeted to cross the coast over or near (o
the port. The ships in the port and the porl itself are in danger.

8. Great Danger Signal No. 8

This means that the harbor will expericnce severe weather from a storm of great intensity,
severe cyclonic storm with surface wind speed of B8-117 km. per hour or severe cyclonic
storm of hurricane intensity with wind speed of 118 km. or more per hour, that is expected to
crass lhe coast to the south of the port in case of Chitlagong and Cox's Bazar and to the cast in
case of Mongla port, The ships in the port and the port itself are in danger.

9. Great Danger Signal No. 9

This means that the harbor will experience severe weather from a storm of great intensity, wind
speed same as in signal No -8 that is expecied to cross the coast to the north of the pert in case
of Chittagong and Cox's Bazar and to the west in case of Mongla port . The ships in the pont
and the port itself are in great danper.

10. Great Danger Signal No.10

This means that the harbor will face severe weather from a stormn of great intensity, wind speed
as in signal Mo 8 (1,e, 88- 117 km/hr or above ) that is expecled to cross the coast over or near
the porl . The ships in the port and the port ilself are in great.
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il. Great Danger Signal No.1l

All communicalions with the Meteorological Waming Centre have disrupted [.ocal officials
believe that a devaslating cyclone is coming,

Figure-4.3 shows the system of hoisting of signal Mags

SIGNALS FOR THE INLAND RIYFR PORTS
For the inland river port there are four signals which are as follows:
Caotionary Signal No. 1

This means that the area is threatened by squally winds of transient nature , Nor' western
squall of wind speed not exceeding 64 Kilometers per hour.

Riverine Warning Signal Neo. 2

This means that a storm of depression intensity. associated sustained winds not more that 61
km . per hour or Northwestern squall of wind speed exceeding 64 km. per hour is likely to
sirike the area. Vessels of 19 m and under in length are (o seck shelter immediately.

Riverize Danger Signal No. 3

This means that 2 storm of gale force, associated sustained winds 62 - 85 km. per hour will
soon strike Lhe area. All vessels are Lo seek shelter immedialely.

Riverine Great Danger Signal No. 4

This means a violent slorm of whole gale force and above |, assored sustained wind speed
exceeding 86 km. per hour witl soon sirike the area. All vessels are to continue to take shelter

immediately.

STAGES OF CYCLONE WARNING SYSTEM

Pre -Disaster Stage- { ofl- cyclone seasom)

Alerl Stage - Signal Nos.1,2, and 3.

Waming Slage- Signal No 4

Disaster Stage - Signal No.5 (o 10,

Posl -Disaster Siage- Immediately afler lhe cyclone.

Lh B W N =
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Pre Disaster Stage

Bangladesh Meteorological Department (BMDY holds discussions on radioftelevision,
organizes meetings and seminars an publicizes warning signals in this stage. Locumentary
films are projected at important public places.

Alert Siage

The BMD issues warnings, 8 minimum of 24 -36 hours ahead as soon as depression slarls
forming in the Bay of Bengal Special weather bulletins containing location, mevement , wind
speed , advice etc. are issued (o radio and television for onward transmission to the public .
Instructions are also passed to the Cyclone Preparedness Programme {(CFF) Bangladesh
Navy, Bangladesh Air Force, Bangladesh Army Ministry of Reliel and Rehabililation, news
mediza and other cencerned organizations fagencies for taking necessary action . Alert messages
are iasued Lo listed oficials including port authorities under code address "Whirl wind”.

Warning and Disasier 5tage

r

Waming messages are issued a minimum of 24 hours in advance. Danger messages are issued
a minimum of 10 hours in advance . Great danger messages are also issued a minimum of 10
hours in advance, Special weather bulletins include position of the storm cealer, direction and
ratc of movement, areas likely to be affected , approximate time of land fall, maximam
sustained wind height of storm surge and areas likely to be inundated, advice etc. are issued
telegraphically to senior officials listed under code address " Hurricane "in case of Danger
Signal and under code address " Typhoon " in case of Great Danger Signal. Separate
messages are issued Lelegraphically to the code addresses " Walerways "and * Authority for the
purpose of inland transport.

Post Disaster Stage

In this stage impact of the cyclone and ils conformity to the waming given are reviewed . Data
fram the devastated areas are collected for research purposes. Opinions of peeple regarding
warning signals are ¢cvaluated.



4,f Cyclone Shelter

L

Aler the eyclone of 12 November, 1970, a programme was taken up to build permanent
structures to save the people from cyclone and tidal bore. At the same time it was planned to
build some killas to protect caltle, The programme was abandoned after construction of 238
cyclone shellers and 157 killas.

The shelters built in the seventies are three-storied buildings. The ground floor is open and the
first Moor is about 3.7 m above the ground and 19.8 m long, 6.7 m widc and 10.7 m high. The
designed accommodation of these shellers were 800 to 2000,

4

4.3 Killa

Killas were high earthen mound. The average size of a killa is 45.7mX27.4m at bottom and
24.4mX 18.3m at the top and 6 meters high. A killa can provide shelter to 300 to 400 livestocks
and it normally coverage an arca of 1 to 2 hectares (2.5-5.0 acres) of land including the bormow
pit.
e

ok d
4.4 Coastal Embankment
.
A vast area in the southern part of Bangladesh is at low elevation and subject to Mooding from
tidal action even under normal circumstances, and is always exposed to the danger of tidal
surge. In 1958 Bangladesh Government initiated a programme of embankment construction,
The EPWAPDA (East Pakistan Water and Power Development Aulhonty) became operafive in
1959 and inherited Lhis responsibility.

Concurrently with this efforr, EPWAPDA directed its general consultant. International
Engineering Company, o make an engineering investigation and report on the coastal areas. In
ils report submitted in 1961, the consultam recommended for the Coastal Embankment Project
and defined the project scope. About 4,500 kilometers of perimeter dikes and 5,200 sluice
pipes were intimated to be required. An area of about 1.4 millicn hectares of land was expected
to be protected from saline inendation. The proposed project was scheduled to be implemented
over a ten-year period from 196] to 1971 at an estimated cost of Rs.577 million, including a
foreign exchange component of US$ 22.4 million,

In 1962, EFWAPDA engaged Leedshill-Delew as engineering consultant for the project. The
construction commenced in 1961-62 using government funds. A loan agreement was finalized
in 1964 with (the USAID. At Lthe end of June 1968, construction of 46 polders were compleled
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with a protected area of 0.28 million hectares, Progress in these 46 polders, plus 25 poiders
under construction, included completion of about 2,575 kilometers of embankment and 480
drainage sluices. Project expenditure through Jone 1968 was Rs. 710 million. The Phase 1 of
this project was scheduled for completion by fune 1971 at a temal of Rs. 1,145 miilion
considering the price index of carly 1968.

The Phase II envisaged construction of about 800 kifomelers of embankment and 150 drainage
sluices. Sixteen polders would be formed with a gross prolected area of 280,000 hectares.

The project was expected to reduce of prevent demage from cyclone wave surges, particularly
at the margin of the storm. The embankments, however, were not designed to prevent aver-
topping or to resist storm surges in the main path of the cyclone. Still it has the potential to
weaken the tidal surge and can protect Jand masses from saline inundation, and thus, able to
save many lives from death and standing crops from damages.

The project was virtually abandoned after the independence in 1971. Later on some of the
schemes, mostly construction of retired embankment and maintenance were taken over by the
BWDB (Bangiadesh Water Development Board) which was constituted after the bifurcation of
WAPDA in early scventies.

rdn

4.5r‘;\gonstal Afforestation

Tuaed

The importance of a forest belt as a protection against tidal surge has been evidenl in the
Khulna region which is protected by a mangrove forest from the south. After the cycione of
1965, the ther government decided to Lake up an afforestation programme along the roastal belt
on newly accorded areas. The Coastal Afforestation Project was initiated in 1966. During
1973-90, a tolal of about 104,000 hectares of newly accorded were planted by mangrove
species. In some areas, plantations were good. Bul in many other places, such as Sandwip,
Urir Char, Noakhali mainland etc., plantation was done haphazardly and the survival rale was
poor. O the other hand, vast areas have been cleared undermining the effectiveness of the
forest barmier to stoTD SUrge.
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CHAPTER 5



EFFECTIVENESS OF THE DISASTER MANAGEMENT

SYSTEM

51.0 CYCLONE WARNING SYSTEM AND PREPAREDNESS

5.1.1 Present Cyclone Warning System

Mainjy the Local Government Authority and Red Crescent Society have been found to be
responsible for disseminating cyclone warnings in the study area. How do the cyclone
warnings reach the people in the study area as well as in the coastal Bangltadesh are shown in
Figure -5.1 ' '

5.1.2 Dissemination of Cyclone Forecasting and Warning.

The news of depression which was formed in the Bay of Bengal was [irst issved by the
Meteorological Office in Dhaka on 25 April 1991. Over the period 25.30 April, Storm
Forecasting Center issued a total of 29 special weather bulletins. The Cyclone Preparedness
Programme {CPF) control roon transmitted ihis information as soon as possible to 24 Thana
Headguarters by HF radio and then on to 30 Unions and off-shore islands through the VHF
network. In Kulubdia Thana weather bulletins were also disseminated through the same

process.

1t is clear from the field survey and interview with related experts that the cyclone forecasting
and waming was adequate in this area. More than 93 percent people had heard the waming
news before the cyclone and 55.5 percent (table 5.2} people had heanl before one day of the
cyclone, From the field survey it is found that 28.2 percent people had heard before two days
and 9.5 pereent people heard before three days and 6.8 percent people did not hear at all. Most
af the people heard the waming and forecadling news through radio (62.3%} and Red Crescent
Volunteers (61 4%). The tables 5.1 through 53 show Lhe warring and [orecasting elMiciency in

this area.
Table 5.1
Did you hear warning news before cyclone ?
Response Freguency Percentage
Yes 205 93.2
No 15 6.8
Total 220 100.00

Source: Field Survey f9H.
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DISSEMINATION OF CYCLONE WARNING SIGNALS
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Table-5.2

When did you hear Lhe waming news of the eyclone ?

Response Frequency Percentage
| Before one day 122 55.5
Before two days 62 282
Before three days 21 9.5
Did not hear 15 6.8
Total 229 100.0
Source: Field Survey 1991
Table-53
How did you hear the waming news before the cyclone hit ?
Medium Frequency Percentage
Radio 137 62.3
Television 13 5.9
Red Crescent 135 6l.4
Local Administration 43 {95
Neighbor 64 29.2
Newspaper 2 0.9
Did not hear 15 6.8

Source: field Survey 1991

513 Pcople's Perception of Cyclone Warning.

Tt was found [rom the discussion with the local people that their perception about cyclone
waming is nol clear. During the field survey most of the people mentioned that they undersiocd
(he warning signals. But when they were asked (o interpret the warnings, lhey were found 10
be confused. Table 3.4 reveals this .



Table- 5.4
Do you understand the wamning signals?

Response Frequency Perceniape
Yes 151 68.6
Ne 69 3.4
Tatal 220 100.0

Sonrce: Field Survey 1991,

From the Lable 5.4 it is scen thal 68.6 percent people responded that they covld understand the
warning signal. Bul most of them could not explain Lhe meaning of different wamning signals
property. That is, the exisiing waming system is not clear to most of them. So an easy and
undersiandable waming system needs to be developed. Opinion of the local people regarding
(he ime (in days) required for evacuation is shows in table 5.5

Table 5.5
How much (ime in days do you need for evacuation before the cyclone 7
Needed time in days Frequency Percentage
One day . 97 44,1
Two days Bl 36.8
Three days 25 11.4
Four davs 15 6.8
No idea 2 0.9
Total 220 109.0

Sanrce: Field Survey 1991,

The table reveals that 44,1 percent people need only one day to evacnate from house before
cyclone while 36.8 percent want two days to ¢vacuate before the cyclone. Only 11.4% and
6.8% people opined that they need three & four days respeclively to evacuate the honuse.

Before the cycione of 29 April, 1991, the local people of this area had only a littie belief in the
effectiveness of waming signals. As a result they were oot afreid of the warning signals, But
after cxperiencing the devastating cyclone of 29 April, 1991, the local people have become
more conscions. The able -5.6 shows that at present even a lower signal nember (No.5)
would be frightening to a large aumber of pecple.
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Table - 5.6
Minimum waming signal that you are you afraid of at present ?

Signal No. Frequency Percentage

No. 5 68 30.9
No. 6 52 23.6
No. 7 62 28.2
No. B 22 10.0
No. 9 6 2.7
WNo. 10 10 4.5
Total 220 100.0

Souiree: Freld Survey 1991,

5,1.4 Effectiveness of Warning Syslem.

From the discussion of the dissemination of warning system it is understood that dissemination
of wamisnig news was suflicient. But the efTectiveness of that was not discussed before.

If we comparc Lhe extent of damages due to the cyclones of 12 November, 1970 and 29 Aprl,
1991, damage caused by the former was greater though its intensity was lesser than the latter.
This was possible for better and modem forecasting and warmng system in the case of 1991
eyclone. In this area the jatensity of cyclone was so much that, it was impossible to protect
oroperiies like standing crops, kutcha houses, small trees etc. The effectiveness of wamning
system according lo local people are shown beiow.

Tabla - 57

Effectiveness of Wamning System

Response Frequency Percentage
Effective 119 54.1
Mot effective G4 42.2
No response 7 112
Total 220 100.0

Source: Field Sarvey f91.

The table reveals that majority {54.1%) of the people thought that the waming system was
eflective.
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5.1.5 Protective Measures

As the cyclone of April 29 was imminent, Bangladesh Government had issued some proteciive
mensures through TV and Radio in order to save lives and properties particulary dry food and
clothes.

These proteciive measures Were:
i} to put the dry foods like chira (boiled rice) and muri (fried nce) and clothes under
ground.
ii) o cut the rope of domestic animals and set them free
iii} Lo prop the house against wind and 3o on.

These protective measures were implemented by a small number of people. Aceending to our
field survey only 60.9 percent people had heard of these protective measures and only 23.2
percent people had applied (hese. Only 26.8 percent people said that the issued protective
measures are effective.

On the other hand the people of the area could not guess that the cyclone would hit so
inlensively, so that most of them did not Lake any proteclive measure in proper time . Those

who took proteclive measures Lo save heir assels are shown in table 5.8

Table 5.8
Prolective measures taken hy households.

Iterns Protective Measures taken by hoasehold 1n
percentage
Houses 55"
Clothes 15.0
Foods 17.3
Furniturg 3.2
Crops 27
Utensils 7.7
Diomestic animals 5.5
Pouitries 3.2

Serirce: Field Swrvey 1991,

This tahle reveals that only 15.0 & 17.3 percent people could lake proteetive measures for
clothes and foods respectively and (hese are higher than any other groups. That is most of the
people did sot or could not lake any protective measures Lo save their assels.
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5.1.6 Effectiveness of the Protective Measuores

Most of the people heard of (he protective measures that were issued through radio & television
before the cyeione hit, . According to field survey 50.9 percent people heard of these issued
protective measures and only 23,2 percent people among them applied this advice. Cniy 18.6
percent people said that it was effective.

These statistics are shown in table 5.9 through 5.11

Table 5.5

Did you hear the preparcdness advices of the Government ?

Response Frequency Fercent
Yes 134 6.9
No 26 39.1
Total 220 160.00

Sotrce: Field Survey 1991,

Table 5.10

Did you follow Lhe issued preparedness advices ?

Response Frequency Percent
Yes 51 23.2
No 169 T76.8
Total 230 100.00

Sourre: Field Survey 1991,



Table 5.11
Was Lhe preparedness advices elfective?

Response Frequency Percent

Yes 41 i8.6
Na 10 4.6
Mot applicable 169 76.8
Total 2210 100,00

Source: Field Survey 1991,

The tables reveal (hat 134 (60.9%) families out of 220 families heard of the issued
preparedness advices. But oaly 31 families out of 134 families ( 23.2% from 60.9% ) had
applied (hese preparedness advices of whom the maximum (41 owt of 51 i.e. 80.4 percent)
said that these preparedness advices were eflective.



5.2:0. CYCLONE SHELTER

e ————— ey e e

5.2.1 Present Statns of the Cyclone Shelter

At present there arc only 8 cyclone shelters in Kutobdia island with a tetal capacity of 9200
persons, The location, number and capacity of these cyclone shelters along with their
construction organization are given in Lhe table below:

Table 5.12

Status of the Cyclone Sheiter

Location {Union) Organization No {apacity
Altakbardeil RCS & WDB 1+1=2 28060
Baraghop
Kaiyar Beel R.C.S 1 200
Lemmehikhali WDB 1 2000
Utier During RCS & WDB 1+1=2 2800
Doeskin During RCS 1 800

Total 92200

Source : Knrubdia Thana Red Crescent office.

The table manifest that only 9200 people can enjoy cyclone shelicr facilities which is only
10.05 percent of he tom| popuiation .

Fig- 5.2: Map showing location of cyclone shelter.

5.2.2 Facilities of Cyclore Shelters

The exisling cyclone sheller was constructed over 12 RCC pillars. The ground {loor remains
open for free flow of storm surge.

The Cyclone shelters of Red Crescent Society are one/two storied with a capacity of 800
persons per sheller and the cyclene shelters of Water Development Board are two/three storied
with a capacity of 2000 persons per shelter . Some killas were constructed aller 19°%0's cyclone
to provide shelter of the domestic enimals . Essential facilities like toilets, drinking waler
facilities of the cyclone shelters are absent in the existing cyclone shelters. According to a Red
Crescent Scciety ofTicial only three killas are existing now. But one of them is outside the
embankment and nc longer in use and the remaining killas are also not in usable condition.

64



)

[

4%

b
THANA :
XUTUBDIA
DISTRICT
COX 5 BAZAR
LEGERD
lalernatid Coundore ——
Dugleicl Boandary o0 - - P —— —
Ehang Brardz-y T
Unien Foundary .y e e memi ——
Hatipad Megoncl HoMmay o e ) e e
Fredw Fond Type 787 ¢ e = =
Fewdor Aocd Type R . .
Rurol Roodi. . M-t —auinimam
I!ndge.-'ﬂulvhft,.‘ﬂmta.- - 1=
RoBway Lne .o e - TR
Ermbonkment. - .. - W T B
Fiver # Loogn £angl — w0 gttt
Shoames ChatfLanch Bl Akt o
Qlal Hit i r = - m =
Tsna 1L, -- - -
Urlem FLEL, o2 00w 0 - i "
Srowlle Coilre, bk e 17
“Seheols Frionw S mibrg b o, nEw
Cellega. v am e - - - F
L5005 0 Godomlus e e a- T
AirporlHdpadi v e - - -
Howgbal o o s e - - m
Fomfly Welfgre Conlre;Taspantary o g
Copzlel G G, Sub=conshs G G- b
Corepatmly Genlrid, - = - - o
Cluster Millage .- fHE A
Fubhc Q1hge - B L]
ne Sh
cﬁhaiml;:e-r. adbs
Under Canalirelisn & EI &
Prapeesd ~ - — - Fa o R
KHa
E¥lalilg o v vw 0m - - = -
Upder Gonslucha o o o L
. Propoeed _ e e e = - Fat
Sond Bk vum = = - - e
NOTE
[ =l
40 -toncs
add Fneas
bb& cFeilios Gt
BEE  suw n facteg PrimomySerowry Schooaemase]
BB it [ cen Frimery sty Schod]

P.Schenl =Prmcry Sche.
ng =Hor—Gawl

COWERMWENT OF THE MEDMES REPIOLIC OF BANGLADESH
MULTIPURTOSE CrELONE SIELTER PAQSAAMVME
L RO LA A PROECT W ATES

BANGLADESH UINWEAST# 0F ENGIILCRING & TECINROLGS |
BANGLALIESH $45NIUTE (F DCVILONMCHT STULIES

L TRIr. i I (L1 L, e e

e
1I".

e i

Fig- 52 Map1 uf the study area sh;c-wing

the location of cyclone shehers

= pad
HTIRC L

5

e J“J:“ e

MAHESHEKH



5.2.3 Communication fo Cyclone Shelter

The condition of the road network of the whole island is very poor. The communication to the
cyclone shelter is even worse. No pucca (metaled) road Connection 1o any cyclone shelter
exists. The existing kutcha road become unusable during rainy season.

Table - 5.13
Condition of Communication to Cyclone Shelter according to respondents,

Communication Frequency Percentage

Good 20 13.6
Medium 16 7.4
Bad 32 14.5
Mot applicable 142 4.5
Total 220 100.0

Sonrce: Fiefd Survey 1994,

5.2.4. Distance of Cyclone Shelter from Residence

Distance of cyclone Sheller from residence is an imporiant facior determining the use of shelter
during cyclene, If the distance is small people can take shelter just at the eleventh hour. The

desired distance of the cyclone shelter as mentioned by the local people are shown in the table
beelonw:

Table - 5.14
Expected maximum distance of eyclone shelter from redidences.

Listance Frequency Percentage
1 km 203 923
2 km 16 7.3
3 km 0 0
No responge 1 0.5
Tetal 220 100.0

Source: Field Survey 1991,

The table shaws Lthat 93.3 percent people wanl their cyclone shelter within a distance of one
kilometer from: their residences.
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The locations of cyclone shelters in the study area were shown in fig. 5.2 and the distance of

cyclone shelter from the residence of our respondents are shown in the table below:

Existing distance of cyclone shelters from the residence of the respondents.

Table 5.15

Dhistance Frequency Percentage
1 km 55 26.8
2 kam 11 5.0
3 km 8 3.6
Have not shelter in my locality 142 64.5
Toeal 220 100.0
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Source: Field Survey 1994,

The table reveals that most of the people have o sheller within their expected distance (see
table 5.14) and only 26.8 percent people live wilhin the desired distance cyclone shelter.

5.2.5. Awareness About Cyclone Shelter of the Locat People:

The local administration, Red Crescent Society and some NGOs are engaged to advise the
people to po to the cyclone shelter in times of needs. But we have found from our field survey
that most of the people did not get any advice for going to the cyclone shelter. Teble 5.16
shows the distribution of people who got the advice to go to the shelter and who did not.
Nearly two-thirds of the people did not get any advice to go to the cyclone shelter.

Table 5.16
Did you get any advice to go Lo cyclone shelter ?

Response Frequency Percentage
Yes a1 36.8
No 139 * 63.2
Total 220 100.0

Source: Field Survey 1991,



5.2.6. Uses of Cyclone Shelter

The existing cyclone shelters are vsed as a shelter only during cyclonic storm and sea-surge,
other wise these remain vacant. Due to insufficient numiber of cyclone shelters and their low
capacity alarge number of people could nol get any sheiter in them.

The accommodation capacity per cyclone shelter of Red Crescent Society and Water
Development Board was B00 and 2000 persons respectively, But during the cyclonic storm and
tidal surge about 2000 and 4000 people took shelter inle RCS's and BWDS's shelter
respeetively. (Source RCS's oflice, Kutubdia)

The number of people who took shelter in the designated cyclone shelters is shown in table
5.17

Table 5.17
Number of people using cyclone shelters.

Did you po to shelter Frequency Percentape
Yes 42 19.1

No 178 80.1

Total 220 160.0

Sowurce: Field Survey 1991,

The table reveals that 19.1 percent people went to the designated cyclone sbelters and 80.9
percent did not go io the shelters. That is abont three-fourths of the tetal population did not or
could not go to the designated cyclone sheliers.

There were various reasons as 1o why the people did nol go to the designated cyclone shelters.
According to (ield survey it was found that 31.4 percent people did not go (o shelter becanse
cyclone shellers were far from their home, 50.0 percent people said that they did not go to
shelters because Lhere was not any sheller. 10.9 percent people did not to to shelters for lack of
help from others, 23 percent pecple did not go due Lo bad communication, 1.8 percent people
did oot like to go Lo a shelier while 1.4 percent people did not go for lack of accommodation

and 2.3 percent people did not go for fear of losing properties. These lindings are shown in
table 5.18.
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Table 5.18
Causes of not geing to shelters

{auses Frequency Percentage
Shelter is far from house 6% 31.4
No shelter in the locality 110 50.0
No body heiped in moving 24 10.9
Bad {_ommunication 5 2.3
Did not like 4 1.8
No space in shelter 3 1.4
Fear of property loss 3 2.3
Others 42 19.1
Not applicable 41 18.6

Sanrce: Freld Survey 1991,

Maximum people (BD.9%} did not go to recognized cyclone shelters. Only 14.1 percent people
went to recognized cyclone shelters. How did these people go to shelters are shown in lable

519
Table 5.19
How did the people go to cyclone shelter 7
Means Freguency Percentage
By self 40 18.2
With the help of volunteers | 0.5
With Lhe help of NGO 1 0.5
Did not o 178 809
Total 220 220

Serre e Fiefd Survey [99F.

The table reveals that those who went to shelter most of them { 1B.2% out of 19.1%) went on
their own whole. Only 0.5 percenl people did go with the help of voluntesr or NGOn.

It had been raining heavily before the cyclone hit. As a result roads become very bad for
transporiation. So, people wenl to cyclone shelters mostly by walking. These are shown in

1able 5.20
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Table 5.20

How (medium) did the people go to shelter 7

Means Frequancy Percentage
Walking 42 19.1
Did not 2o {78 80.5
Total 220 100.0

Sowrce: Field Survey 1991,

Due Lo bad weather and poor condition of the roads people were not abie to take their belonging
_ with them. Table 5.21 shows the things people were able to Llake with them.

Table 5.21
Things taken by Use people while going (o a shelier.

Things Frequency Percentage
Nothing 185 B8.6
Taka {money) 22 10.0
Foods 13 5.9
Clothes 11 5.0
Utensils 1 2.5

Source: Freld Survey 1931,

The above Lable shows that, 88.6 percent people went to cyclome shelter with empty hand, 10.0
people took money, 5.9 percent people took foods, 5.0 percent people took clothes and 0.5
percent people took utensils with them.
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5.2.7 Staying Place of the People During Cyclonic Storm and Sea-
SOrge

During the cyclonic storm and sea-surge slaying place of the people as shown in the lable 5.22

Table 5.22

Staying place of people during cyclonic slorm & sea-surge of the people.

Staying Place Frequency Percentage

- At own home 70 31.8
At neighbor hood home 46 20.9
At cyclope Shelter 42 15.1
Cthers 62 28.2
Fotal - 220 100.9

Source: Field Survey 1991,

The table manifests that 31.8 percent pecple slayed at home (it includes roofs of the house),
0.9 percent people slayed at neighborhood house {it was stronger than his own house), and
19.1 percent people stayed at recognized cyclone shelters. About 28 percent people stayed at
different places like schools, offices, buildings, mosques etc. some people can climbed on the
trees for saving lives.



5.3.0. RELIEF AND REHABILITATION

e

5.3.1. Relief Distributor

Both Govemnment and Non-Government Organizations were involved in distribution of relief
among the affected people in the study area. In Kutubdia, 6 NGOs worked in retief distribution
and rehabilitation program . They were BRAC, OXFAM. CARE. UST, Gonoshasthya Kendra
and Bangladesh Red Crescent Society (BDRCS).

Oxalam's aclivilies in Kutobdia included distribution of cooked food (khichuri), purifying
tablets, sari, lungi, towel, old garments & utensils. Their activities confined in two HRIONS-
Uttar Dhurung & Lemshikhali from 16-24 May, 1991. They also distribuled dry food and
dewatered 22 ponds,

CARFE's activities included distribution of emergency food packages, plastic sheels, jerkin,
vegetable secd packages, wheat, paddy seed, nets, etc. They worked in one union named
Aliekbardeil.

BRAC's aclivities included distabution of rice, whear, pulses, soyabean oil, baskets, chira (flat
dry rice), gur {sweal meat), sari, lungi, garments, tenls etc. They worked in two unions named
Dakshin Dhurung & Kaiyar Beel.

Gonoshasthya kendra's activilies included distribution of rice, pulses & biscuits. They worked
in: two uniaons- Bora Ghop and Ali Akbar Deil.

R{S's and Local Administration’s activities included the whole Kutubdia island. They
distributed wheat, rice, cash, cloths, tenls, C.I. sheets, vegelables efe.

Deiail activities of them are given in the annex-II

5.3.2 Relief Receiver

Accortding Lo the Local Adminisiration, relief was not sulTicient for the huge number of afTected
people. The people at remote places suffered more duning the crucial early days dve to
increases of ransportation. According to local people, the influgntial persons ef the socicty
received more than non-influential persons from local administration According to field survey
£4.5 percent people got Govi. relief and B0.9 percent peaple got NGOs relief, These are
shown in table 5.23 & wble 5.24 respectively.
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Table 523

1

[

Relief distribution by [GA” (X

Response Frequency Perceniage
Got 178 3.9
Did not get 42 19.
Toial 220 100.0

Source. Fiefd Survey 1991,

Table 5.23 shows the distribution of relief by Local Govemnment Authoritics, 1t reveals that
80.9% households of the study area have got the relief, If we compare berween the tables 523
and 5.24 it wonld be found that relief from NGOs distribution properly.

Table 5.24
Relief distriburion by NGOs
Response Frequency Percentage
(ot 186 84.5
Did not get 34 15.5
Total 220 100.0

Sowrce: Fleld Survey 1991,

Table 5.24 shows the distribution of relief by NGOs. it reveals that 84.5% households have

got the relief from NGOs.

Table 5.25

Comparison between the distribution by Govi. and NGOs.

NGO relief Total
ot Did not get
Nd you get Got 155 (70.4%) 31 (14.1%) 186 {84.5%)
Govt relief ? Did not get 23 (10.5%) 11 {5.0%) 34 (15.5%)
Total 178 {80.9%) 42 {19.19%) 220 (100.0%)

Source: Field Survey 1991,

It was found from the above leble that 70.4 percent people had received bath Govt, &NGO's
relief and 5.0 percent people had net pot any relief.

1t was found from the discussion in section 5.3.1 that both Govt. and NGO had distnbuted
various jtems of relief among the affected people. During the field survey we asked them what
things they had received. The resulls are shown in the table 5.26



Table 5.26
Relief item received from Govt. & NGO.

Relief [tems Received from Govt. | Received from NGO
Number To Number %
Taka (cash) 84 3R.2 a3 28.6
Clothes 57 259 72 327
Food 167 75.9 15271 69.1
Medicine 135 61.4 134 60.1
C.I Sheet 67 30.5 22 10.0
Tent 13 5.9 12 5.5
(nhers 30 13.6 43 19.6
Not applicable 23 10.5 1} 5.0

Source: Field Survey 1991,

It was found from the table 5.26 that maximum people received food from the both Govt. &
NGO ( 75.9% from Govt. & 69.1% from NGO). About 61 percent people received medicine
from Govi. & NGOQ. C.I. sheet distribution by Govt.{30.5%) were higher than
NGO(10.0%).Tent distributlion was very low by both the Govt. & NGO, it was only about 6
percent About 26 percent people received clothes from govi. and 32.7 percent people received
from NGOQ. Cash distribulion by govt. was 38.2 % and 28.6 % by NGQ.

Although Govt. relief disibuted among larger number of families than NGOs relict, but the
amount of reliel of NGOs were higher than Govt. relief, These are shown in lable 5.27

Table 527
Who gave more relisf ?

MName of Distributor Frequency Percentage
Govt 93 44.5
NGO 111 50.5
Not applicable i1 5.0
Total 220 100.0

Sowrce. Field Survey 1991,

The tables reveals that 44,5 percent households menlioned that the amousnt of relicl received by
them from the Govt. was higher than the amount of relief from NGOs while 50.5%
households mentioned that the amount of NGO relief was higher than Govt. relief.




From our field survey and interview with retated officials & workers it was found that although
maximum people got relief, reliel was not evenly distnbuted and there was lick of proper co-
ordination among the reliel distributors, The amoum of reliel was also not sufTicient,
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CHAPTER 6



FINDINGS, CONCLUSION AND RECOMMENDATIONS

——— T ———— — ——

Cyclonic storms and tidal surges are perhaps the major killer in the tropical region. n
Bangladesh alone total death by cyclones and sea-surges during the period 1822-1991 is
estimated at 1,018,373 which leads 1o abaut 27,524 persons per cyclone (mble 1.1 chapter-1)
a frightening figure indeed. It is realized that cyclones can not be avoided with existing facilities
and human knowledge and technology. But the damages and deaths can definilely be
minimized.

The scale and inlensity of the cyclane of 29 April, 1991 has perhaps cutsiripped many earlier
ones in respect of devastations and deaths. fn the sfudy area the properties were lost in terms of
Taka about 67,910 {Table-3.2, Chapter-3) per family which lead to about Tk. 1,105,982,260
for the whole area. Total human deaths iz 10,028 {nearly 10%). The whole island was
inundated by sea-surges of about 4-6 metres height and a strong cyclonic storm blew over it
with the velocity of about 200 km/hr. As a result huge properties were destroyed and many
human lives were lost. The causes can largely be Lraced back to unfavorable geomorphological
conditions, scattered human settlements, high population growth and density, low literacy
rate, cumbersome waming system, disbelicf in forecasting & waming news of cyclone,
insuficient cyclone shelter, lack of radio or television, lack of foresis and mangroves and low
height emhankments ete.

Geomorphological conditions of Lhe Kutubdia island is not favorable to escape from cyclonic
damage. The ground height of the island is very low & flat which can be subjec to inundation
even under ordinary circumstances of tides . This geomorphological condition is responsible
for heavy damages of properlies hy the sea-surges.

Most of the human settlements developed i an unorgamized and scattered marnner. The landless
people generally lived on/near the embankment,which is near the shore line . These scatiered
patiern human settlements making it difTicult to provide any public or community facilities.
Conseguently it become difTicult Lo distribute relief ilems & disserminalion of wamings.

The population density in Kutubdia is 2236 in 1991 and annual growth rate is 2.64. Migration
to the island is also another factor of high population growlh.
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The literacy rate of the study area is very low which is an imperiant socio-economic factor for
the occurence of extensive damages,

In the study area most of the households {58.2%) (table 2.1Q chapter-2) have no radio or
teievision which is an imponant means of obmining infformation during a cyclone.

Many peoplc can save their lives by climbing on 1o the trees and the forests and mangroves can
reduce the velocity of cyclonic storm and tidal surges . But in this island the forests and
mangroves conditions is very poor. There was an embankment along shore line, but there was
ne planned development of forest along the embankment.

The present waming system is not clear to the general peopie. This system is based on signal
numbers. These numbers do not always indicate the location of cyclone, or it's intensity and
movement and possihle affected area etc. The local pecple do not undersiand ciearly the
meanings of the signal aumbers.

Dissemination of eycloae forecasting was accurale and warning was sufTicient. But most of the
people did not believe it from Lheir past experience of accuracy of cyclone forecasting.

The emhankment aroond the island was not designed to withsiand cyclonic slorm surges. The
earthen embankment was designed to protect the land from saline water during high tide,
Although some poriion of the embankment was made by brick wall, but it was also broken by
slorm surges. The height of the storm surge was greater than the height of the embankment .So
the surge water overtopped Lhe embankment.

Only ten cyclone shelters existing (table 5.12, chapter-5) in Kutwbdia island which
accommodate only 9,200 persons (10,03%) . This number of cyclone shelter is very
insufTicient for total inhabilants of the island.
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The existing shellers have no toilet and drinking water facilities, As it hed no use doring the
non-~cyctlone period, they had no maimtenance since their construction abmt a decade ago.

It is found from the smdy that Bot, Gab, Tetul, Palm trees can sustain against cyclonic stomm
which may be the temporary shelter chring sen-surge at least (chapter -3},

DHarthoea and dysentery are the mosl commnon diseases during post-cyclonic perind which
added the additional human deaths.

It was foumd during the cyclone (hat pucea schoals, Colleges, madrashas and mosques play an
important rofe to save human lives,

Properly food dumping off inke the grouncl was efTective durng the cyclane,

In the backdrop of (he aforesaid problems , it is necessary o appraise the situation and to ind
solrtions . The following are recommended in the context:

Cyclone Shelters

1. Cyclane shelter is very effective means 1o save human lives from cyclanic slorm
and tidal surge. So number of cyclone shellers showld increase.

2. The distance of cyclone shelter from Lhe residence is an imporiant faclor to 1ake
shelter in it. The distance of cyclone shelter should be within 1.5 -1 km. from
residences. The riral senlemernt have generally developed in a scattered way. This
creates protdemn far iaking shelter during emergency period, people do not want to
evaciale doe o fear of looting household assels. I the sellement can be developed
around a growth centre and the shelter is sited near his centre then the job
evacnatiom would be easier. cyclone sheiter. In onder 1o motivate people 1o constrci
their hnuse near he growth centres, varlcus Lypes of incemtives can be offered. e g.
housing loan.

1. The ntlity facilities like drinkinp waler loilel facilitics elc. should be provided in
the cyclone shelter so that it can play an important role during cyclone period,
pest cyelone perlod amd off cyclone period. After cyclone scarcily of drinking
waler is 2 majar problem. By consmuclion of overheail 1anks on cyclone shellers the
rroblem of water availablily can be soleve. Besides this, largescale planuation of
cocormit Lrees can partially solve the problem of drinking water.



4. All madrashas schools -colleges mosques, union parishad buildings should be
constructed in such a way that they can be used as cyclone shelters during the
cyclong.

5. Underground food storage for essealial items can be made in every household. The
depth of this underground storage may be 1.5 m to 2 m. Dry foods packed in water
resistant packels or bags may be stored in the underground siorage during cyclone.
Plastic containers or polythene bags may be used as water resistant containers.

6. Good communication Lo cyclone shelter should be ensured.

Warning & Forecasting

G. Wamning signals should be changed to make it easily understandabie. The waming
signals may be related with it's velocity.

10. It is necessary to educate and make the public aware about the significance of the
various warning signals.

11. An adequate number of radios should be distributed among the local public . it will
be helpful to disseminate cyclone forecastiog and warning signals among them.

12. In order to reduce the disbeliel of waming signals and cyclone forecasting, a clear
explanation about forecasting and warning system should be placed before the
public.

13. The accuracy of cyclone forecasting, its track, direction and possible affecicd area
should be improved.

Embankmenis

et

14. There was an earthen embankment along the coast, but this could not resist the
stormn serpe during the cyclone of 29 April 1991. S0 more durable and strong
embankment should be constructed. Permanent structure may be the best if
possible.



——

15. The height of the embankment shou!d be raised enough because Lhe former height

16,

7.

18.

Forests

19.

20,

of the embankment was not sufficient against the tidal bore of 29 Apnl, 1991 . It
was observed that the maximum height of the storm surge was 6-8 meters.

The soil of the embankment was sandy or sandy silt and during construction of the
embankment it was not compacted properly; as a result the soil with the
embankments was very porous and coptained continuous large pores . and the
pores Lrapped significant amount of air . Due te ypward force of Lrapped air withio
the soil pores a significant reduction in shear strength is likcly o have taken
resulting in the coliapse of the embankment and aflerward washing ocut of the
embankment. So the sandy soil of the embankment body should be avoided and
well compaction is necessary.

Embankment's mainienance should be ensured. Without proper maintenance of
embankment it can not play efTective role against storm surge.

Without planting trees and embankments it should be covered wilh grass. grass
can prevenl surface erosion of the embankments.Il is not needed in case of
permmanent struciure.

and Mangroves

A green belt should be developed along the coast, between the shoreline and
embankments, It can protect the coastal embankment and significantly reduce the
devasation by reducing the wind intensity and lowering the intensity and beight of
slorm surge. )

All over the island, specially near the house of people big and sirong trees shoukd
be prown. These Lrees can serve as a life saving device during cyclone and storm
surge. In selecting the type of trees for this purposc past experience of cyclones
may prove o be extremely useful.
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Annex - 1;

List of damages caused Ih devastating
Cyclone of 29-30 April, 1991.

1. Total affected Distiict o 19
2, Total affected Siujbdlntrict (upazila) 102
3, Total affected Municipality : 9
4. Total No of affected popniation : 107,98,275
5. Damages to crops (in acres) (a) Fully : 133,272
(b) Partly : 791,621
G. Total No. of houses damaged (a) Fully : 818,808
: (b) Partly : 882,750
7. Total No. of people died : 1,368,882
8. Total No. of Cattle died {Cows, Huffaloes,
Goat, Sheep, Poultry included) : 10,61029
9. Total No. of people {injured : 1,39,084
10. Total No, of Educational
Institutions damaged (a) Fully : 3,885
(b) Partly : 5,801
11. Total Earthen-roads :
damaged (in miles) - (a) Fully : 764
12. Total No. of Bridges,
. culverts damaged - (a) Fuily : 498
13. Total No, of Embankments '
damaged (in mile) {a) Fully : 122
{b) Partly : Bas

14. No of pcople missing : 1,228

N\
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Annex-II

OXFAM's activities in Kutubdia incloded

*

*

Dry food for all persons in 2 unicns: Utter Dhurung and Lemshikhali from 16
to 29 May. The food consisted of rice, lentil, potato, salt, garlic, onion,
saybean oil, turmeric powder, chili power and kerosene oil,

Cooked food 'Khichuri' distribution in feeding centers: 125,700 meals from 9
lo 14 May, 1991.

1.6 million water purifying tablers.

40 deep tube-wells of which 6 had been installed.

15 dewatering machines of which 7 wers already operating to ¢clean 22 ponds.
3,500 pieces of clothing: san, lungi, and towel.

Donated old garments.

20,000 pieces of utensils.

3,5000 sets of utensils, each set consisting of 2 cooking pots, 2 spoons, 1
saucepan ,] jug , 1 mug, 1 bucket, 1 frying pan and 1 pail.

18,000 pieces of haby clothes.

[Source :BC AN ]

CARE'S activities in Kutabdia incloded:

Worked in one vnion ; Aliakbardeil.

Emergency food packages , 3941, one package for each family cach package
comaining rations for [ive days.

Plastic sheet :1200 B yards per sheet.
Jerkin: 2200* Nutrition Heath team : 4

supplement recipients ; 4000,



*  VYegetable seed packages (4000 Nos.

*  Test relief whaat ;800 metric tons
*  Paddy seed :22 metric lons

*  Net : 100 Nos.
(Source: Kutubdia TNO Office}

BRAC's activities in Kutubdia :

* Working area, 2 unions : Dakshin Dhurung and Kaiyar Beel.

* Number of familics were benefited:

Dakshin Dhurung : 2330 nos.

Kaiyar Beel ;1800
Tolal : 4130
* Rice distribuled ;52,65
* Wheat distribuled : 90
* Rules distributed p 12,02
* Soyabean oif distributed : 0.32
* Basket distribuoted s 5420
* Chara ( [lat dry rice) ;. 9.65
* Gur (Sweat meat) distibuted : 1.61
* Sari distributed : Q10
* Longi distributed : 1530
* Baby garments distributed : 250
* O]drgarments distributed : 673
*Tent distmibuted : 35

(Source: Kwubdia TNO Office}

* Souree ;: Kutubdia CARE olfice.

noas.

Nnoas.

metric tons
metnic tons
metric tons
metric tons
caroons
Bags.
metric tons
pieces.
pieces.
pieces.
caroons

MNos.

H



Gonoshasthya Kendra's activities in Kutubdia:

* Working area, two vnicns: Boraghop, and Aliakbardeil.

* Benefited family
* Rice distributed
¥ Pulsey distributed

* Biscuit distributed

metric tons
melnc lons
carlcons

{Source : TNO office]

Red Crescent Society's activities in Kotubdia :

* Working area, the whole Kutubdia island .
* Benefited family numbers  : 4800 nos.
* Local administration's activilies in Kutohdia ;

* Penefited area , the whole island

*G.R. Rice  distributed
* (3.R.Cash disinbuted
-* Baby cloths dislribute,d_
* Tent distributed
* Sari distributed
* Lungs distribulcd
* C.1sheet dimnbuted
* Nutritious liquid * distributed
* ¥.G.D wheat distributed

* Callle food distabuted

730
7.65,000.00
5,000

565

15,660

359

3,100

157.5

melni¢ tons.
Taka

pieccs
pieces
pieces
pieces
Bunds
packels
metric tons

metric lons



* Sugar distributed

* Pulse distnbuted

* Shop disinbuted

* Polato  distribuled
* Biscuit disiributed
*Milk distribued

* Lamgp distributed

* Molasses distributed

Source: Kutuwbdia THNG Office

251

273

152

32

228

87

Bags

Bags

carloons

Bags

carloons & 7 Bags
carloons

pieces

Bags



Annex-111
- L]
Questionnaire
1. HOUSEHOLD INFORMATION OF THE RESPONDENT
CordNo[ ] 12

1.1 Name of the respondent......uinininnnns I:":”:l 3-5
1.2 VillAgeuu i semier i s 1] 6-7
G TR '/ T  F PP I:l 2
t.4  Main occnpation of Lhe respondent's famity I:l 9

1. Cropping (Cnltivation)

2. Non-cropping { livestock, pouliries, l1sheries or forestries}

3, Manufacturing {industry (private/govt.)

4, Business

5. Others
1.5  Moathly income of the respondent’s family[l[" | Il ]| | 10-15
1.6  Land of the respondent family (in decimal)

8  Agrcultural Land CICIC0] 1612

b)  Non-agricnltural land T ] 202
1.7 Total members of the respondent's famity . I:l[’ 24 -25
1.8  Eaming members of the respondent’s family . E":l 26-27

BB



2.0

1.9 Occupation of the respondent [:l

Agriculwure
Service
Business
Teacher
Day labor
Boat man
Fisher man
Student
(Onhers

I R S

1.10  Age of the respondent : E’E’[:l .

1.11 Edncaticn level of the respondent E’

Unletered
Primary
Secondary
H.5.C.
(Gradnale
Post-graduate

bl U e

No response
1.12 Have your family any following ilems ? |:|

1. Radio 2. TV.3.Both 9. Not applicable

WARNING SYSTEM

2.1 Did you gei: any waming before cyclone hit ?

1. Yes 2. No E’
2.2 If yes, how (medinm) ? E’E’E’

1. By radio 2. By T¥ _
3. By Red Crescent 4. By local administration
5. By neighbor 6. By new papers

7.  Others 9. Not applicable

5o

29 -31

33

. 34

3537



2.3

2.5

2.6

Which sipnals did you hear before cyclone?

[

Signal No. 6

2. Signal No.7
3. Signal No. B
4. Signal No. 9
5. Signal No. 10
9. Not Applicable

if mo (Q-2.1), what was the cause 7

-
L]

. 4 Ai
Have sotany TV Radic

- Self megligence

3. Local administration did not help
4. (nhers {please mention)

9, No response

When did you hear of warning news ?

1. Before one day
2. Before two days
3. Before three days
4. Before four days
9. Not applicable

At least when did you need waming news ?

Before one day of cyclone hit
Before two days of cyclone hit
Before three days of cyclene hit
Before four days of cyclone hit
No idea

No response

© R W=

[ 1 3839

20



3.0

2.7

2.8,

2.9

91

Do you understand the warning signals ?

1) Yes 2) No [] 45

Do you think that the waming disseminalion before the cyclone 1991 was
sulficient 7

i. Yes 2. No l:l )

If you know any better process to improve waming system, please mention

CYCLONE SHELTER

3.1

3.2

i3

Where did you stay during the cyclone ?

i. At own home l:l 47
2. At neighborhood house

3. At cyclone Shelter

4, (khers (please mention)

9. No response

Have any cyclone shelter in your locality ? l:l 48

1. Yes 2. No
If yes,

a. How far from your residence ?

. 1 km [] 49

2 km.
3. km.
Not applicable.

oW o

Communication o shelter ?

Good _ [] 50
Medinm

Bad



3.4,

3.5

3.6.

3.7.

3.8,

Did any body advise yon to go (o cyclone shelter 7
1. Yes 2. Ne
If yes, who?

1. Neighbor

2 NGO

3 Local Admin.
4. Volunteer

5 Others

9 Not applicable

Did you ge to cyclone shelter ?
1. ¥Yes 2. No

If no, why?

[] 51

LCed s

Pt

Cyclene center was far from home |

LU 5

Have not any cyclone cenler
Ne space in te cyclone center
No body help

[id nat like

Alrid of lost of properties

Bad communicaticn

R Y

Not applicable

If yes, how ?

1. By zelf

2. Wilh help of velunteers
3 With help of NGO

4. Others

9, Not applicable

L] ss0

22



3.9.

3.10.

311,

3.12.

When did you go to cyclone shelter before the cyclone hit 7

O oA W N

1- 3 hours

4 - &6 hours

7 - 10 hours

10 hours and above
Not appliceble

How {means} did you go to cyctone sheller ?

1
2
3
4.
5
9

By walking
By rickshaw
By cart

By motor car
Others

Not applicable

What things could you Lake with you ?

=

SIS RGN SR

[] st

H RN 6264

Nothing |:||

Ll

| 6569

Monecy {Taka)
Foods
Gamments
Ulensils
Fumitprc
Poultry
Domestic animai
Notl applicable

What is your expecled (max.) distance of cyclone shelter from your home ?

hol o

0.5 km.
1.9 km.
1.5 km.
2.0 km.
NO response

[] 7o

93



4. 0.EXTENT OF DAMAGE

4.1

4.2,

4.3,

Did you lake any measure to protect your property ?

a. House I.Yes 2. Ne 5. Notapplicable |:|
b. Garments 1.Yes 2. No 9. Notapplicable |:|
¢.  Foods I.Yes 2. No 9.Notapplicable [ |
d.  Furniture 1.Yes 2. No 9. Notapplicable [ |
e.  Crops I.Yes 2. No 9.Notapplicabte [ ]
{harvested}
f.  Utensils J.Yes 2. No 9.Notapplicable [ ]
g Domestic 1.Yes 2. No 9. Notappiicabie |:|
animals

CadNo. [ [}
h.  Poultry 1. Yes 2. No 9.Notapplicable [ |
If no, why ?
I.  Short of time 1]
2. Incapacity
3. Did not fell any need
9. Did not know the meastre
5. No help from admin. or NGO
6. Others
0. Not applicabie
If yes (Q-4:1), what was the measure ?
a. In case of house ...,
b. In case of garments................
c. In case of foods....ocoviiinirrniiinin,
d. In case of fUPRILIFE. e
2. In case of crops(harvested)..........cccceeiinais
f. In case of utensils...............
e. In case of domestic animals......ccociiiiniiinnnes
h. In case of poultry....ocoomeeinniiieen,

7l

72

73

74

15,

7o

1-2

4-6

94



4.4.

4.5

Menlion the nature of damage
a.  House L Panly 2. Fully 9.Not applicable [ ]
b.  Garments 1. Partly 2. Fully 9.Not applicable [ |
c. Foods I. Parity 2. Fully 9.Not applicable [ |
d.  Fumitre 1. Parly 2. Fully 9.Not applicable [ ]
e. Livestocks 1, Parlly 2. Fully 9.Not applicable [ ]
f. Poultry . Partly 2. Fully 9.Not applicable [ ]
a. Crops

(harvested  1.Partly 2. Fully 9.Not applicable |:|

& slanding}
h.  Fishedes  1.Partly 2. Fully 9.Not applicable [ |
i, Tube-well 1. Pattly 2. Fully 9.Not applicable [ |
j. Boats 1. Partly 2. Fully 9.Not applicable [ |
k. Utensils 1. Partly 2. Fully 9.Not applicable [ ]
1. Trees . Parily 2. Fully 9.Not applicable [ |
Damage in lerms of Tk.
a.  Houses N |
b.  Garments CIC T T
. Foods OO0
d.  Fumiture 1
e.  Domestic snimals O
f. Poultry I_"_lr']r—u_l
g.  Crops(Hsrvested &standing) [ J_J_J[_J[_I[ ]
h.  Fisheries OOOOOd
i.  Tube-well O
i Boas OO0

k. Utensiis HEN

I Trees IO

L]

i0
11

12
13

14
15

17

18

19-24

30-34
3539
40-45
46-5}
51-5G
5762
G3-06
67-70
713
74-78

Q5 .



CadNo. [ 1 12

4.6  Did any body die of your family ?
. Yes 2. No [l 3

4,7. How many members were died af your family ? DD 4-5

) Please mention their following information

No| 1 2 3 4 5 6 7 8 9 14 11

A

Sex

e

Age: 629  Sex:30-41 Edn: 42-353 Ocon: 54-65

Sex code Education code Qccupation
i. Male 1. Witerate 1. Agnculture
2. female 2. Primary 2. Service
9. Miss 3. Secondary 3. DBusiness
4. H.S8. C. 4. Teacher
5. Gradpate - 5.  Daylabonr
&. Post graduale 6. DBoatman
9, Not applicable 7.  Fisherman
8. Student
9. Others
19. Not applicable




ey, it ettty

4.9.

4.10.

4.11

4,12

4.13

What is Lhe cause of exlensive damage ? E":]I:l 66-68

s

Cyclone was severe.

Could not guess the intensity of cyclone
Self negligence

Govt. negligence

Could not understand the waming signals

AN I

Miss

Mention your valuable advice to reduce (he extent of damage.

What is the best Lo ineasure to save domestic animal from cyelonic storm & sea-
surge

1. Killa _ [] 65
2. Cyclone shelter

3. (hers {mention)

o, No response

Did yon hear the preparedness advices Lhat was issved through TV and radio.

1)  Yes 2) No [] 7o
Did you accept these advices ?

1) Yes 2) No. 9. Notapplicable [1 .7
Was it elfective ?

1)  Yes  2) No. 9. Notapplicable [] 7



5.0 ENVIRONMENT

5.1

5.2

5.3

What were the envirotimental damage ? I:“:lEI 73-75
1) Waler pollution

2) Water of pond made saline

N Health hazard increase

4} {rhers

What types of diseases increase ? r__lD 76-77

1} Diarrhoea

2) Dysenlery
3) Typheid
4} Fever

5 Inmjury

6) Others

7 Miss

Do you bave any facilities to drink tube well/pure waler

1) Yes 2] No El 78

Card No. [ ][] 1-2

6.0 RELIEF AND REHABILITATION

a.l1

Did you get any Govt relief ?

1) Yes 2) No (] 3

o8



6.2

6.3

6.4

Mention the items of govt relief

1. Taka
Garmmenls
Tin
Food

P

3

4

5. Medicine
6 Tent

7 Others

9 Not applicable

Did vou get relief from NGO ?
1} Yes 2) No
What are the reliefs from NGO
1. Taka

(Garmenls

Tin

Food

Medicine

Tent

Cnhers

e A

Not applicable

Wheo gave more reliel 7

1) Gavt. 2) NGO

.

NN

‘99

4.7

13
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