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ABS"I'R""'" :
Bangladesh 15 a part of the humid tropios, lIith the

Himalayas lying to the north and the funnel shaped coast touching
the Bay of Bengal in the south. For this particular geography of
Bangladesh, the Bay of Bengal is an ideal breeding ground for
tropical cyolones and other natural disasters. Therefore, the
history of cyclone in this country is very long and it is already
well established that due to this common incident of oyclone,
people of this oountry have to live with this disaster.

Han has little control over natUJ:al disasters, so the main
purpose of disaster management is to llinimise the loss due to
natural disaster as low as possible. From the recent cyolonio
inoidents it is evident that, among all the struotural measures
to llitigate the loss of human lives cyolone shelter as a disaster
management measure is the most effeotive tool. Again the
traditional ooncept of disaster managellent, IIhioh oonsiders only
one way flow from natural phenomena to human activities has
serious limitations. The new conoept of two direotional disaster
management, on the other hand consider the effeot of human
aotivities on natural and sooio-economio environment which, in
turn influenoe the extent of natural disaster signifioantly.
Again cyclone will not ocour every year, so cyolone shelt!,!r will
remain unutilhed during normal period if it is not construoted
for any suitable alternative normal time use, which will

r
ultimately lead to poor maintenanoe of that shelter. Therefore,
to oreate a ooastal comIlunity which will ultimately secure its
own safety by itself through its socia-economic improvement and
to ensure regular maintenance of oyclone shelter throughout the

lllhole year for its effective use during disaster period,
integration of disaster management with community development at
~local level is very much necessary.

In such a circumstance this micro level study has intended
to prepare a oyolone shelter plan with its proper size, location,
design guidelines, normal time functions for community
development purpose and methods to incorporate people's
participation in planning, design and management of shelter. For
this purpose, the socio-economio and physical oondition of a
particular high risk area of the ooastal region of Bangladesh,

I cyclone vulnerability scenario and nature of responses of the
","-peOPle of that area have been investigated.

On the basis of this investigation, to implement the
I integrated approaoh towards cyolone disaster management and
I community development planning at grass root level first of all
the author oonsidered a cyclone shelter not only as a platform
for survival but also as a centre for different types of
cOlllllunity development aotivities, i.e. as a cyclone shelter-cu1tl-

I community development centre. Thus by considering the basio
1 requirements of a cyclone shelter-cum-community development
,centre plan of shelter has been developed.



For preparing the oomplete plan of shelter. at first normal
ti~e funotions of the shelter have been identified on the basis
of actual socio-economio condition of the study area where
cyclone shelter will aot along with its disaster period.functions
for oommunity development purpose during normal period throughout
the whole year. Then to perform shelter's both normal and
disaster period funotions, different faoilities have been
identified and to acoommodate those facilities different
functional spaoes with their required area have been defined,
which ultimately has determined the size of proposed shelter.
Next task was to find out shelter.s optimal location. For this
purpose certain looational criteria have been identified and on
the basis of those oriteria two alternative looations in the area
have been evaluated to select the ultimate potential location for
the proposed oyolone shelter of that area. Tnen oertain design
guideliriesfor that shelter have been given and on the basis of
those guidelines a sohematio design has been prepared with
outline of its cost. Finally people.s partioipation has been
inoorporated direotly in construction and management of oyoloneshelter.

The study therefore, has reoommended institutional setup to
implement this plan and to operate oyclone shelter aotivities
smoothly throughout the whole year. For this purpose the author
also reoommended approval of this set up from national policy
makers and allocation cf fund for it from national annual
development budget, otherwise implementation of cyclone shelter
plan will remain in a stagnant position. At the end of this study
the author pointed out the necessity of further in-depth study on
institutional aspects cf operation and maintenance of cyclone
shelter.
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1.1 BAC!GBOUBD
Bangladesh is a country of 116.91 Dlillion people in the

early part of the year 1994 (BTV,1994) and a land of fertile
soil. The present territory of Bangladesh was a part of India
before 1947 and a province of fakistan upto 1971 when the country
oecame independent after a war of liberation.

Geomorphologically, this oountry is formed by delta of three
of the major rivers in the world , Ganges, Jamuna Brahmaputra and
Meghna Rivers. A large part of the oountry is subject to severe
annual floods, caused by: high sea levels due to cyclone and
storms surges, excessive preoipitation in the upper part of the
major rlVers and high precipitation in the delta itself
(FEe,19g9). Bangladesh is part of the humid tropics, I<ith the
Himalayas lying to the north and the funnel shaped coast touching
the Bay of Bengal in the south. The coastal zone of Bangladesh
consists of sediments deposited by the main rivers, originating
frOID the Himalayas. This area is formed also by the tidal
currents and the waves. On the basis of physiographio
characteristics, the coast of Bangladesh can be bro"dly divided
into three distinct regions: the eastern, central and western
regions (Pramanik,1883). In the Western part, an outer belt of
mangrove forest exists (The Sunderbans), and in the Eastern part,
where such a mangrove forest is not predominantly available.

Figure: 1.1
Contours of Land Elevation in the Coastal Region of Bangladesh
and Depth Contour of The Bengal Continental Shelf.
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Exoept the major river'! orossing the area, there are ,,1"0 many
cross connections and tidal inlets dividing the whole coastal
area in many small units. In this zone drainage is hampered by
sea levels, while salt intrusion from sea plays an important
role. Irrigation is only pOssible in certain parts of the year,
when salinity levels are low. The coastal areas and Off-shore
islands are low lying and very Oat. The ground height of the
area within some 2~~ km froD the coast is lower than 3 D
(Hatsucta,1991). The land level of Dany plaoes at the ectge of the
ooastal 20ne is little above mean sea level and at some plaoes
even below it (see Figure 1.1).

This partioular geography of Bangladesh produoes not only
the lifegiving monsoons but also the oatastrophio ravages of
oyolones,tornadoes, thunder storms and floods. The Bay of Bengal
is an ideal breeding ground of tropioal oyolones and other
natural disasters. Cyclone is an atmospheric oiroulation system
in which the sense of rotation of the wind about the looal
vertical is the same as that of Earth's rotation. Thus, a oyclone
rotates olcckwise in the scuthern Hemisphere and oounter
olockwise in the northern Hemisphere. In meteorology the term
cyclone is reserved for oirculation systems with horizontal
dimensions cf hundreds (ttopical cyclones) Ot thousands (extra~
tropical cyclones1) of kms (Parker,lSB"'). The effllct cf cyclone
and storm SUtgll over this country is tremendous, whioh is not at
all comparable with any other natural disaster.

,

--------~-------------------------------------
Table : 1.1
Classification of Tropioal Storms.

Disturbance Wind Speed
(Kn/h) (m/s)

I

----------------------------------------------Depression
Deep depression.
Cyolonic storm
Sllvere cyclonic stcrm
Severe cyclonio storm with
a core of hurricane wind

32-51'1
51-61'1
61-B8
13"'-118
) 120

8-13
14-16
17-23
24-31

>32

-------------------------------- - ----------~
SO"". : Dingl.d•• h ~.t.orologiCiI D'port.,n\.

1.2 CICI,QlII'KS1M BAHm,ADKSH :

Cyclones which lash the coastal districts of Bangladesh are
of tropioal nature. In the Bay of Bengal, the frequency of
occurrence is highest during May and October. A trcpical cyclone
is generally born in warm moist air cverlying the ocean scuth of
latitude 20<>. The depression first originates in small anti-
clookwise motion and rapidly changlls its direction, which at last

3
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becolles roughly circular in shape. It has no frontal structure
and the element" of pressure, temperature, precipitation and wind
velocity are distributed more or less uniforllly about the oentre
or eye of the storm. The wind velocity varies froll 24 to 240
kro/hr. The duration of a tropical cyclone averages between a
couple of hours to a week. The aver"ge rate of travel is about
400 kilometres a day.

TlIble : 1.2
Peq>le lilled by Pnminent
CJ>;,looesin the World.

Historical data on height
of tid"l surge vary ccnsiderab-
ly. Storm surges can inundate
land or overtop embankment up
to elevaticns of 9 to 17 meters
above the Ilean sea level if it
occurs at the time of high tide.
Such tidal surges are devastat-
ing.A catastrophic cyclone usu-
ally takes heavy tolls of life,
usually tens of thousands.Among
the areas of whole world which
were affected by cyclone and
"torm surge Ilaxillumtimes,co"s-
tal area of Bangladesh is the
Ilost prominent zone (Sen,1991).
The Bay of Beng"l cyclones also
move towards the eastern coast
of India, Mayanmar and occasi-
onally into Sri Lanka. Howev-
er, maximum damage occurs when
the cyclones strike Bangladesh
(See Table:1.2), largely due to
the low flat terrain, high dens-
ity of population, high level
of poverty and the low level of
disaster preparedness. Most of
the damages occur in coastal
regions of Khulna, Patuakhali,
Barisal, Noakhali & Chittagong
and the off-shore islands of
Bhola, Hatiya, Sandwip,Rutubdia,
Maheshkhali etc.

I,,,
191~.
17J1
1881
1m
191,
lB~1
1m
1~~1
l~"
1~33
lB22
H.
lal~
I1B~
19~1
1m

""I~B5
1m
19)7
m3
lla8".19.'
191~

tounlry

~onghd••~
Indi.
C~i"
J.p."
U'nlhd"h
B.nll.d"h
D.nll.d"h
Indi.
!,di.
Indl.
hngl.d,sh
I\IIUI".
In,i.
Indi.
B"ll.,.,h
U.nllod$$h
9,"~I.d"h
D"~l.d,,h
Indio
Indi.
Cub.,H.iti
T ••• s
BongI.d.sh
Jap,"
Indi.

3i1I1,I!~
JBB,i~1
Jllm,i!1
2511,1~1
2I1m,!~1
m,~~8
lJ~,a.B
m,!W~
5~,'1I11
5I,m
18,m
22,1I~~
211,m~1
21,m~1
1l,271
1I,12I
II, '.8
li,I.~
1!,llIm
1~,IWi
7,1~!.,mn
l,m
',i~!5,m~~

The history of cyclone in this region is very long. There
"re some data of unknown reliability cn the occurrence of
cyolones in Bangladesh that date from 1870, and definitely
incomplete information that dates as far back as 1584. Reference
has been made about the storll-wave of 1564 by Abul Fazal, the
noted historian during the Mughal rule of EIlPeror Akbar. The
incidenoe has been cited in the District Gazetteers, Bakerganj.
There were eight severe cyclones recorded in the period between
1960 and 1970 and three more in the period between 1965 and 1991.
Major cyclones in Bangladesh are described in Table 1.3.
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Table: 1.3
Itajor Cyclones IUld Storll Surges in B"ngladesh.
---------~~--------------------------------------------~-~-------
Yen of Monthand AffeotEd Nature of Approximate
OCCUrrenoedate of m. phenomena loss/damage

occurrenoe-------------~--------------------------------------------------~
1795 Hay-June Chitt~ong Severe gale Only 5 briok

blew from built houses
evening till survived
midnight

1822 Hoy Bnisal Most severe 4l1l,~ people
and 1,OO,~
cattle lost

1897 Ootober Chitt~ong Hurricane of 14,~ people
high intensity were killed

1965 May11-12 Bnisal Storm speed Total loss of
100 m1./hr. life 19,zrn

1971l Nov,12-13 Maghna Storm speed 3,OO,e0ZI
estuny 222 km/hr, people died

WId33'high
surge

1985 May 24-25 Chittagong
NoakhaJi
coast

Storm speed
154 km/hr,
and 14' high
surge

11,1:'69people
died with
huge loss

t.

------------------------------------------------~----------------

1.3 CYCI.OHKOF APRIL,Blal

1,38,e0ZI
people
died

Storm speed
225 kln/hr.
and U'J'-20'
high surge

Chittagong
Noakhali

April 291991

On the basis of high wind velocity and damages & loss, the
cyclone that crossed the Bangladesh coast during the night of 29
April 1991 can be called a historioal event in the context of
world meteorology (Sen,1991), That cyclone can only be described
as a supercyclone, it had a dimension more than two times the
size of Bangladesh. The central overcast cloud had a diameter
exceeding 8 hundred kilometers. The maxilium wind speed observed
at Sandwip was 225 km/hr. The actual windspeed could have been
higher as the wind measuring device was blown away after this

5
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speed was recorded. The ~axl~um wind speed estimated trom NOAA-i!
sa~ellite pieture obtained at 1338 hours on 29 April was about

(240~Rl1ometres per hour. The eyelone was detected as a depression
on~he 23 rd April

•
•

••

r
I

,,'

..'

..'

••••••a _ --•.- ' .
~ _ .
liiil -.•••••_.- ~"-"-'._..

i
••
• ••

'NO'A

,,

,..

..'

..'

FiJf\jre , 1.2
Affected Area Under April Cyclone of 1991.

M The devastat-
ing cyolone of April
29-30th was unusual
in many respects.Ho-
st ot the cyclones
which reached lhe
shores ot Bangladesh
during the pasl halt a century have had paths which were well oul
in the Bay ot Bengal and crossed the land over the tormer
Noakhali district. This cyclone on the contrary ca~e up very
close to the eastern shore, thus rahing II.huSe storl! Bunte in

first In the satell-
ite picture laken
at SPARRSO frOIl nOAA
-11 and GHS-4 satel-
lites,It turned into
a cyclonic stOtl! on
25th April. The cyc-
lone in its initial
stage moved slightly
north - westward and
then northwards. Fr-
om 2B th April it
started moving in a
northeasterly direc-
tion and orosscd the
Bangladesh ooast no-
rth of chittagong
port during the nig-
ht of 29 April. The
oyclone started las-
hing the coastal is-
lands like Nijhull
Dwip, Hanpura, Bhola.
Sandwip from evening
of that day. The 1111-
xillum surge height
during this oyclone
was estimated to be
6-10 metre (Choudhu-
ry. 1991). lie heve
found a picture of
this cyclone from
the persons who vis-
ited the affected
llrea immedilltely af-
ter the disaster.
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the Nald' river, and the Moheskhali, Kutubdia and Sandwip
Channels. The wind speed reached up to 2Z5k~.per hour in places
and wind da~age wall.severest in western Chakarla western
Banskhali. central Anwara. western Patiya, and Chittagong City.
The eye of the stor~ seems to have veered sharply to the north-
east of Chittagong City and passed inland. The storn surse
co~pletely sub~ersed the islandll.of Sonadia, Hoheshkhali.
Matarbari, UjII.ntill..Korlardh and Kutubdh. It also severely
affected the western parts ot Cox's Bazar. Chakaria, Banskhall,
Anwara and Sitakund Upazilas2• the island of Hatiya and Honpura,
and the l:Iainlandchars of Feni- and Iloakhall districts. Heavy
danage has also been reported from Patuakhali, Bhola and Barguna
districts from the lateral waves created by the nain stor~
surge" (Rashid,lSSl).

~ ..wr... .. ., .

Taken tron the Satellite
ot 1991 was near the Bangladesh

Figure: 1.3
Picture of Rye
IHSAT-lD while
Coast.

ot the Storn
the Cyclone

..
.~..,.

l•

o
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Due to oyolone of 1991, the death toll "as estimated),
officially at 138,866. According to government estimated, ~40,000)
rural homes in sixteen districts were oompletely destruyeo
another 910,000 damaged to some extent affecting 12 million
people directly (Ahllad et al,1992).

In the following table sectoral damages by this cyclone have
been disoussed in detail.

Table: 1.4
Extent of D~ages to the Eoonomy by
Cyolone of April 1991.

•

Sector Sub Sector Estilll8.ted DamBge

Million Dollars (%)
Agriculture

Crop pro::!uotion
Forestry
Fisheries
Livestock

363.57

78.88
28.2lil
2lZI6.14
51il.37

26.66

21.71
7.15
56.69
3.85

".

-----------------------------------------------------------
Industries

Export pro. zone
Public sector inds.
Private sec. inds.

Physical infrastructure
Rural infrast.
Railw"ys
Chitt.port authority
nITA
Post & T&T
Others

388.27

16.77
52.22
314.28

300.01

ta7.00
28.2e1
41.81
52.05
128.42
2.43

28 .•n

4.32
14.74
00.94

28.00

29.73
7.85
11.64
14.45
35.61

.B7-----------------------------------------------------------Socio-eeon.infra. 287.35 19.::0--------------------------------------------

------------------------------------------------------------
other

Education
Health & fam.plan.
Science & technology
Hass media

132."2
78.74
49.28
7.31

5.72

49.39
29.47
18.43
2.71

0.41
,

------------------------------------------------------------Total 1,348.92 100.00

,

------------------------------------------------------------
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It may be said that such countermeasures for human lives as
construction of shelters and issue of refuge warning were
effective to decrease the number of casualties. For example, a
23l1l square meter shelter saved 3,"""-4,00l1l people (13-17
persons/sq.m) in Kutubdia Island (BRAe,1991). They took refuge
for eight to nine hours under the incredible density.
Circumstances were similar for other shelters. Lots of people
squeezed themselves into a narrow shelter. The Red Crescent
Scciety reported that about 35l1l,lIlllllllpeople had taken refuge in ,.
shelters. If shelters were not constructed, several times the
human lives would have been lost (Matsuda,lSSl).

After the cyclone of 29 April 1991, another oyclone of
medium intensity crossed Bangladesh coastal areas in the early
hours of 2 June 1991. The cyclone had a maximumwind speed of ll1llll
km/ht & a surge upto 1.52 DI. Adequate preparedness measures were
taken and as a result loss of life and property WaS slight.

i." REED FOR THE STUDY :

From the recent cyclonic incidents it is evident that, among
all the struotural measures to mitigate the loss of human lives,
cyclone shelter as a disaster management measure is the most
effeotive tool. After the oyclone of 19711l,a number of cyolone
shelters were built in the coastal areas of Bangladesh. These are
not sufficient in number and are not properly designed and
located. It is also observed in recent studies that, those
shelters are very badly maintained and looal peoples I
participation in shelter design, planning and management process
is virtually absent (IEB,1991).

Sc well-designed, properly located and multipurpose cyolone
shelters with all the emergency facilities are needed in the
coastal areas of Bangladesh. Severe cyclone may not occur every
year and the cyolone shelters may as Hell be utili~ed as
community development centres for social, cultural and economic
develcpment purposes. There is also a necessity to incorporate
peoples participation in planning, design and management of
shelter for their effective utilization.

In this regard statement given by Marcel Fortier, Head of
Delegation of the League of Red Cross would be relevant here

"We must press ahead with the expansion of our
infrastruoture while ensuring that we do not neglect the
community development side of things. Shelters have proved
their worth in lives saved and we need more of them but we
must continue to 'IH'-ximize their usefulness to these
impoverished communities by ensuring their full use outside
the cyclone seasons as schools, training centers, meeting
places to discuss ideas for income generation and Dlany other

9
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aotivities. Com~unit'y development is part
eduoating people about the need for disaster

and parcel of
preparedness ...

,

Therefore, it is felt that a micro level study is needed to,
prepare the physioal and strategy plan of a cyclone shelter on
the basis of its site characteristios showing its proper
location, available facilities, its potentiality as a oommunity
development centre and methods of inoorporating peoples
participation in planning «< implementation stage.

1.5 DBJECTIYK5 Of THK STUDY:
The main objectives of this study are
a. To determine size and IDeational criteria of cyclone

shelter.

'b. To determine design guidelines for the shelter.

c. To identify the potential of the shelter as a
community development oentre.

d. To find out the methods of inoorporating peoples
partioipation in planning, de"ign and implementation of
"helter.

1.6 KIITHODOI,OGYOF THB STUDY

A proper methodology is always neoessary for the sucoessful
completion of any researoh work. It will help to organize the
experienoes, observations, examinations, analysis of found data &
information and their logical interpretation in a systematic
process to achieve the ultimate goal and objeotives of the
researoh. Data which are the raw materials of a researoh work
determine, to an appropriate extent the nature, suooess and
limitations of the thesis.

At first the role of cyolone shelter has been identified for
the ooastal regions of Bangladesh on the basis of modern ooncept
of disaster management and then according to that modern role of
new generation cyolone shelter for Bangladesh major components of
cyclone shelter planning has been identified. These oomponents
m

a. Identifioation of normal tille use of cyolone shelter
for community development purpose.

b. Determination of size for oyclone shelter.
c. Selection of location for oyolone shelter.
d. Identifioation of design guidelines for cyclone

shelter.

"



e. Incorporation of people's participation in the oyclone
shelter project.

Therefore, all the steps of methodology for this study were
prepared by remembering the above mentioned major components of
cyclone shelter planning. Different steps of this methodology are
described belol'!.

1.6.1 SEI,ECTTOH OJ!' THE STUDY ARKA

Preparation of plan for cyclone shelter covering the whole
coastal region is a very huge task which is not possible within
the limited tiDe and resource constraints. So to simplify the
task and to understand the nature of problems in selection of
location for shelter and other site characteristics which
influence the design guidelines at micro level, this study was
based on parts of Khurushkul Union under the jurisdiction of
Sadai Thana of Cox's Bazar Oistri-<)t(see Figure 1.4). This study
area was selected on the basis of the following factors :

a. Khurushkul Union is situated within the High Risk Area
(HRA) of coastal region in Bangladesh, which has been
demarcated by BORCS and MCSP.

b. According to MCSP
severely affected
April 1991.

this
areas

union is also one of the most
of Bangladesh by cyclone of

1.6.2

o. Khurushkul is a typical rural region of Bangladesh in
terms of its communication system and way of life. At
the same time it reflects all the sccio-economic char-
acteristics of a ccastal region which is situated at
the extreme coast line of the country.

DESIGN OF THE SURVEY :

At first
the main tasks

following activities were done to
of this study and research work,

operationalize

A. I,iteratllreSuryey :

An extensive survey of all the available and relevant
literature was made to analyse the findings and recommendations
of different study reports related with this research topic (Sse
Bibliography). It was useful to colleot opinions of experts in
this matter and also to analyse the design and oonoept of cyclone
shelters of following groups :

Existing and Proposed Cyclone Shelters.
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(--" Existing and Proposed Killas. ' () ': "_
I (') Cyclone Sheltet Experiences in Seleoted;f6rintr'ie""~.

'{I '/1'1 At the sallle time this tool of literature {s~'r+ey liIas used to
c lCLect the following seoondary data and infoJ:mation ,

_ (@-CGeOgraPhical location, area and administrative setup.
,-~- :i\-~-Soil profile, landform and hydro-climatic resources.

,9tiIV-~-/POPUlationdistribution by age. sex, religion,
::;occupation and lit •.•raoy.

-~Number of households by villages.

{(;.
--- Number of bovine animal, sheep, goat and poultry birds.

,(f\\ ! --- Types of Dwelling units.
\VI ?-- Land use pattern and agricultural practioe of the area.
~I j(~--- Number of establishments in economic and social sectorstV and number of persons engaged there.

B. 'SpDp]e Survey in the Study Arep

I

A questionnaire survey
planned and conducted during
when in the past many severe
1991 attacked the study area

and a reconnaissance survey were
pre monsocn period (April-MaY,1993)

oyolcnes inoluding April Cyolone of
vigorollsly.

B.1 Household Questionnaire Suryey ,

A pre-coded questionnaire (See Appendix I'll)
conducted among the people of study area regarding

survey

Study on the socio-economic condition of the people
within the study area.
Study on the vulnerability to cyclone and storm surge
disaster in study area and the way people respond to
this natural disaster.
Study on the pecples peroepticn in the case of possible
measures and cyclone shelters for disaster management
and community development programmes.

The total number of households who Were taken as samples for
the questionnaire survey was 220. During cyclone of April, 1991
all the villages of the study union Were not equally affected by
the cyclone and surge. So before selecting the samples of the
household questionnaire survey, all the villages within the study
union were classified into three groups according to the storm
surge inundaticn level and damages due tc high velocity wind in
those villages during cyclone of April 1991 (see Figure 1.B),

Highly vulnerable to both cyclcne and stcrm surge'
Where land level is almost equal to the Illean sea level
(MSL) and entire area is totally exposed to sea side.
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FIGURE 1.6

DEGREE OF'VULNERABILITY IN THE' STUDY AREA.
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Highly vulnerable to oyolone, but not to storm surge
Where land level is reasonably higher than MSL.
Hot vulnerable to cyclone and storm surge: Where land
is high and the area is proteoted from sea by hills.

f<oOC>~E''''
~•..~~"",~,,,
(}H.)

,,~...•..•""'"'"~
-"" C" I.;'

Figure 1.7
Distribution of Samples.

Sour" , F"ld 5ur,oj,1993.

Obviously first part of the
study area was the major ConCern
of the researcher. Second part was
also considered, but 3rd part was
totally ignored in survey process.
So in case of sample selection,
the villages/paras of those two
parts of the study unIon were
given priority. Among the 22e
sample households, 187 samples
(85X) were selected from first
part & rest 33 samples (15%) were
from second part of study union
(Figure 1.7). Again there are two
types of settlements in highly
vulnerable area of the union. One
is permanent settlement & another
is non-permanent settlement of
the seasonal migrated fishermen.
Therefore, in collecting samples
from highly vulnerable part, 167
samples (1]8%) Were selected from
permanent and 20 samples (11%)
were chosen from nonpermanent
settlements (see Figure 1.7).

A list of
households selected

selected paras/villages
from those localities are

including
given below

sample

Table 1. 5
Sample Villages and No. of Sample Households.

Village Vulnera-
bility

Settlement
T>'P'

No.of
Samples

Uttar Rastarpara
Dakshin Rastarpara
Pecharghona
Rakhainpara
Jaliapara
Kauarpara
Uttar Mamunpara
Fakirpara

High
High
High
High
High
Mooerate
Mooerate
Mooerate

Permanent
Permanent
Permanent
Permanent
Non-Permanent
Permanent
Permanent
Permanent

'"'""5
'"15
16
2

Total : 220

SO"'" : Fi,]; SU'''y,Hl3.
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Instead of taking into consideration the entire households
within the study area, the questionnaire survey was conduoted by
adopting systematic sampling in the following manner for each of
the para/village:

First - Third - Fifth houses and so on.

B.2 DisCIIssjon With I.oeal Level Klites ,

Direot discussions with the local level influential persons
were made during the survey to understand their opinion, nature
and functions regarding disaster and development.Following
persons at local level were included in this disoussion process:

Social elites like, school masters, imams, rich farmers.
Elected persons of the local level institutions like,
Chairman and members of Union Parishad.
Thana level Government officials like, sub-divisional
engineer of BWDB& LGED, thana level agrioultural
officer, eduoation offioer, health officer.
Local level tWo workers like, administrator of Gana
Sastha, project offioer of BOReS.
Local level leaders of the political parties like,
member of the parliament.
Leaders of professional organization like, fishermen
association.

B.3 Reconnaissance Survey

During post-monsoon period (November,1992), a thorough
reccnnaissance survey was conducted within the entire study area
and in pre-monsoon period (April-Hay,1993) seasonal variation in
different attributes of the study area were also observed to
identify the following features of that area

General lifestyle of the people.
Land profile and land level in relation to MSL.
Nature of housing stock.
Number of water bodies and their use.
Drinking water and sanitation condition.
Existing infrastructure including communication
network, permanent, private and public buildings.
Nature of local markets.

1.6.3 PREPARATION OF MAPS:

Maps showing the administrative boundaries, coastline,
rivers and creeks, existing shelters and killas, location of
educational institutions, other important public and private
buildings,road and water way network, settlelllent pattern etc,of

14
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the study area were essential inputs for preparing the oyolone
shelter plan for that particular study area. Therefore, cne of
the first tasks of this study was to collect available country.
regional and local level maps on various important aspects from
different sources. Then base maps of the study area in different
scale were prepared.

()

•

1.6.4 DATi. AlfAI.YSI5 ,
All the data/information received through questionnaire

survey were analysed by using SP5S/PC+ Software. Tables of
frequencies and percentages, cross tabulation and ooefficient of
co-relation for the various values of a variable were found
through this analysis. Graphioal representation of so~e of those
results of analysis was done manually by creating bar oharts and
pie diagrams.

1. / LnOI.OGIKS QF THE STUDY:

W=ne Disaster Mllnagement :

During the last two decades the international community has
becolle increasingly alarlled by disasters, which have tended to be
more destruotive as they affect over larger oonoentrations of
population. While the response of the international community has
been fooussed primarily on relief action, it is now realized that
the actual and potential consequences of disasters are becoming
so serious and increasingly global in scale, that much greater
emphasis, will henoeforth have to be given to planning and
prevention (UNDRO,1917).

It is already well-established that cyclone in this region
is a oommon incident and we have to live with this disaster. But
now question has raised how we can reduce the huge losses by
proper disaster managellent programme. The purpose of disaster
management is to Ilinimise the loss due to natural disaster as low
as possible.

Natural disasters are a formidable obstacle to economic and
sooial development. Moreover, in terms of percentage of gross
national product, the losses caused by disasters in some
disaster-prone developing countries more than wipe out any real
eoonomic growth. There has thus been a growing awareness by
Governments of the need to focus more attention on disaster
preparedness and prevention, and a recognition of the fact that
disaster prevention and pre-disaster planning should be an
integral part of national development policy (UNDRO, 1977).
Sillilarly, oyolone disaster managellent measures (Ilitigation,
prevention and relief) needs to be incorporated with the
integrated community developllent process.
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B. COllllilUity developllent :
!I

,
,

COllllllunity development is a.n integral part of rural
development. One important aspect of cOIlIlunity development
programmes whioh attraot the planners, is the 6cope of people's
participation in community development as well as in rural
development programmes. Self-help construction programmes,
organising voluntary services, raising volunteers for community
services etc, can be int<~grated into the community development
programmes. The comllunity Centres play a vital role in
implementing the community development projects. They server as
the focal point of all community development activities.
Community oentres can not only be used for social functions and
cOllllunity development activities but they ~ay provide facilities
for co-ordinating community related activities. The physical
facilities needed for community development oan produce ample
scope for ocoupation by other uses during the time they are not
in capacity use and at the same time, these aotivities themselves
can be accommodated in unused physical facilities created for
other purposes such as school buildings, playgrounds,stadium,etc.

1.8 LIMITATIONS op THB STUDY:

This research study has encountered the following major
constraints ,

a. Field investigations were conducted after two yearS of
the massive oyolone of April 1991. A6 a re6ult, the
local people's response was mostly from recall data as
to what happened during that devastating cyclone.

b. This study could not cover the entire oyclone affected
populaticn of the study area for questionnaire survey.
Rather a sample was selected on a random basis from
eight most low~lying localities and severely affected
villages by cyclone cf April 1991 in the study Union.
So the researcher had to depend on the answers given by
a small number of respondents to determine what
actually happened during the disaster period of April
1991.

c. As there was not too many safe places within the study
area which were used as shelters during the cyclone of
April 1991, so a few number of respondents outside the
catchment area of those shelters failed to answer the
questions related to explore the environment ,of
shelters during that dreadful night.

d. This study
conclusions
areas with

was entirely based at micro
derived from the study Day
similar oircumstanoes, but
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The thesis has been divided into eight chapters. Chapter one
presents background of the 5tudy, hi5tory of cyclone in
Bangladesh, detail description of cyclone of April 1991. Need for
the study, objectives, methodology and limitations of the study
are also discussed in this chapter.

generalised ror other areas of the coastal
However, the methodology developed for
~anagement may be equally applicable to other

~angladesh.

i.9 OBGABIZATIOH OF THE THESIS :

region.
disaster
parts of

j

f
Chapter two is prepared to present a review of different

study reports on cyclones in Bangladesh, background of cyclcne
disaster management from historical perspective. This chapter
also deals with design analysis of different existing and
proposed cyolone shelters and killas together with an analysis of
cyclone shelter approach of other countrie5.

Chapter three deals with the regional setting of the area .'
along with the socio-economic oondition of the people and their I
responses to cyclone and storm surge. Chapter four presents the
cyclone and storm surge vulnerability analysis, geo-technical and
hydro-meteorological analysis related to the study area. Chapter
five deals with the analysis of local people's opinion on
disaster management and community development related with the
study area,

Chapter six presents the role of new generation cyclone
shelter on the basis of modern concept of disaster management,
its normal time use and 5ize. Chapter seven pre5ents proposed
cyclone shelter plan for the study area including location,
design guideline5, schellaticdesign and rough C05t e5timate of
the shelter. Here also the methods of incorporating people's
participation in shelter construction and management has been
discussed elaborately.

Chapter eight has COme up with
suocessful implementation of cyolone
of the study.

Notes :

SOllierecommendations for the
shelter plan and conclusion

, Extrl1.tropical cyclones
disturbanaes whiah travel
east in mid latitude.

are the
around the

cOJllJllon weather
world from west to

2 Upazila is now known as thana.
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CHAPTER = 2
REVIEW OF
CYCLONESHELTERSTUDIES,
DESIGNS AND
EXPBRIENCES
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2.1 IBTRODUCTION ,

Review of the related research and literature is necessary
to provide ideas. theories, explanations or hypothesis valuable
in formulating the problem, to suggest methods of research
appropriate to the problem, to looate comparative data useful in
the interpretation of results and to contribute to the general
scholarship of the investigator (Carter et ai, 1941). Therefore,
for the present study an extensive literature survey was done on
books, reports and journals related to disaster management and
community development.

2.2 REVIEW OF RELEVANT STUDIES ,

The cyclone of 29th April lS91 created a serious conoern
among the government, international community and agencies of._
Bangladesh. As a result, immediately after that cyolone different
national and international organizations sponsored and oonducted
some studies & research on the cyolone scenario of Bangladesh. An
investigative review of some of those studies is presented here.

Study of IHB, ] 991 ,

After the oyclone of April, 1991 the Institution of
Engineers, Bangladesh decided to form a Task Faroe to investigate
into the causes of huge damage by cyclone and storm surge,
particularly from the engineering point of view and to suggest
measures for mitigation of such damages in future CYclones.
Although this report was prepared in a short time span, the task
force of IEB tried to include all the major aspeots related with
this topic. As it was prepared by a group of engineers, so more
emphasis was given on technical matters than socio-economio
aspects of oyclone disaster management process. Again in the
prcposed cyolone shelter, cost reduction and development of a
storm resistant struoture were given more importance than other
a6peots, such as; location, normal time use etc.

Study of Shelters by BRAG, 1991 ,

A study was undertaken by BRAC2on the cyclone of 1991
immediately after the disaster. This study looked at the guestion
of shelters, both formal and informal, that were used by the
people to save their lives during the April 29 Cyolone and made
some investigations into the question of cyclone shelters and
their role in averting deaths. The broad objective of the study
was to identify the different types of shelter that the people
used for saving their lives during the oyolcne and storm surge.
An analysis of the for~al shelters in the studied unions of
Kutubdia (an offshore island) and Banshkhali (a mainland thana)
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revealed that most of the shelters were used to their maximum
potential at the tilleof cyclone, they were very crowded. But a
reI"others were not equally used. Location of the shelters
appeared to be the .Ilajorreason for this. It is reported that the
village power structure influenced P~D or the Red Crescent
Society to build the shelter in a place of their own choice and
oonvenience. However, in order to make best use out or their
oonstruction the study team of BRAC suggest that planners must
consider other faotors such as shelters location and maintenance.
But the methods selecting proper location of shelter or its
effective maintenance has not been identified in this study
report.

Study or RCAa (Rahman.A.AUg et a1. 199D :

The Bangladesh Centre for Advanced Studies (BCAS) endeavoured
to record the impaot and people's peroeptions of the event
through a study immediately after oyclone of 1991. Regarding
cyclone shelter building this study recommended that highest
priority should be given to the construction of cyclone shelters.
This study was done basically to evaluate the impact of cyclone
on natural environment of the country. Therefore, analysis of
structural measures to mitigate the loss of cyclone and storm
surge was done briefly in this study, only to touch the overall
factors related with disaster management.

Stndy of UHCBD (IItl.Centrefor Regional Devel0pllent,1881) :
UIlCROhas been assisting the developing countries through

cooperation in research and training en integrated approaches to
disaster management and regional/rural develoPllentplanning with
people's participation, After the 1991 cyclone, UNCRD constituted
a teall of experts for field investigation whioh was undertaken
from 9-18 August 1991. The study has pointed out the problems
only and provided guidelines for possible solutions, the detail
solution remained outside the scope of the study. UNCRD is
basically interested for integration of regional developllent
process with cyclone disaster management activities. Study team
has suggested that on the basis of detail survey of actual state
of the shelter at the tille of the disaster, location and
distribution cf the shelter network must be planned.

study on Stgrm Surge and Disaster Preparedness
by a GrOLlpor Researchers <Talukder.J. et ll,l.]992)

This study reveals another perspeotive of situation
regarding existing cyclone shelters, that is the social
perspective. An analysis of the existing cyclone shelters in
South Sudharam and Ramgati thanas reveals that the decision for



selecting sites for the shelter facilities was mainly taken at
the local level by the public representatives, members of the
BOReS, elites, political persons and government officials.
Shelter facilities were constructed not on the basis of aotual
requirement. Rather a definite number of SUch shelters was fixed
from the toP. Later on, people were asked to donate land
voluntarily for constrUction. Many large landowners responded as
it was considered to be a symbol of social prestige. Moreover,
suoh sites are looated near their homesteads. A few oOEpounds of
the private primary schools were also donated for the purpose.
These shelters are now used as primary schools. Here instead of
givins emphasis on one or two major aspects of oyclone, all the
aspects were analysed, but instead of detail solution only some
policy guidelines were suggested.

A I,oco] Level Stlldy on Socio-Economic lindEoyiroolleotal
Effects or Cyclone 1991 (Ohjduzzallan,Hd 1993):

This study is an unpublised HURP thesis of Hd.Ohiduzzaman.
The study analyses the socio-economic and environmental effects
of the April 29, 1991 cyclone through a questionnaire survey in
the offshore island of Kutubdia. It also focuses on the disaster
management system in the area including the cyclone warning
system and its effectiveness. The study revealed that the April
29, 1991 cyclone affected all aspects of human life and caused
extensive damage to lives and properties. All categories of
people suffered heavily. Economic losses, however, varied quite
significantly across households because of the differences in
eccnomic conditions. Intensity of the cyclone, laok of alertness
of the local people and the absence of a suitable disaster
lIIanagement structure have been found to be important factors
determining the extent of damage. Therefore, the study suggests
that suffioient number of lIIultipurposecyclone shelters is needed
and their proper maintenance EuSt be ensured, but detail solution
was not included here.

Study of Knltipurposfl Cyclone Shelter Programme,

After the cyclone and storm surge of 1991, the governlllent
constituted an Inter~Hinisterial Task Force to draw up a plan fcr
ccnstruction of multipurpose cyclone shelters and killas to
protect population and livestock in the coastal areas during
storm surses. It was decided by the Task Force that a consultancy
service would be contracted with Bangladesh University of
Engineering and Technology (BUET) and Bangladesh Institute of
DevelOpment Studies (BIDS) to prepare a Master Plan for providing
shelter to the population and liVestock of the coastal area.

Plan
The'0' broad objective

providing shelter
of the study was to
to human beings and
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storm surges in the coastal area of Bangladesh. The Master Plan
inoludes, aDong others, repair and rehabilitation ot the existing
oyolone shelters and killas and oonstruction of a number ot new
cyclone shelters and killas. The proposed number of cyclone
shelters and killas is based on the estimated size of the
population and livestock over the next 25 years in the High Risk
Area (HRA) of the coastal zone. The Haster Plan recommends that
146 existing killas be repaired and rehabilitated (R&R). A total
of 226 existing cyclone shelters is recommended tor repair and
rehabilitation. The Master Plan recommends construction of 2,500
killas of various heights and 2,500 cyclone shelters of which
apprcximately 1,500 will be located on killas and the rest will
be on stilts (RCC columns) of various heights.

This Multipurpose Cyolone Shelter Programme (HCSP) has
initiated tor the first time a full fledged national level study
on different aspects of oyolone disaster management in this
ocuntry. Though the primary objeotive of this programme was to
prepare a master plan of cyolone shelters with their proper
number, both architeotural and struotural design, cost and
probable looation in the High. Risk Area of ccstal regions of
Bangladesh. But it also has touched other struotural and
nonstructural measures of cyclone disaster management, such as;
coastal afforestaticn, improvement of oommunioation network in
ooastal regions, improvement of cyclone warning system and
development of 10011.1 level institution for oyolone disaster
~anagement purpose. Again eoonomic study on MCSP has been done
very elaborately. Another new aspect has been considered here,
that is the eoological and human interest components of the
environment and the likely impaots cf MCSP on them. The master
plan has proposed certain design for different types of cyclone
shelter, but actual site condition may not match with this type
of design. Again fer shelter design the concept used in the
Master Plan reversed the order; schools have been designed suoh
that they can be used as shelters during storm surges. But for
community development purpose only development of educational
institution will not meet the requirements cf local community.

Therefore, it has been felt that MCSP fails to suggest an
overall oomDunity development programme which will be integrated
with mulipurpose oyolone shelter progralllme.But community
development programme will ensure better living environment in
coastal regions which will ultimately bring the vulnerability of
coastal communities to oyclone and storm surge at minimum level
like developed countries. That means construotion of oyolone
shelter acoording to MCSP without integrating those physical
facilities with community development programmes will give only
some evacuation places not a disaster resistant community. For
this reason, in future when all the shelters ot HCSP will be
saturated with the continuous growth of population of the
country, then problem of large investment in this sector will
arise again. So further study is necessary on this aspect.
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2.3 BEVIB" 01.' PI,AMMIHG01.' EXISTING AMD PROPOSIID
eynon SHIU,TERS :

Cyclone as a natural disaster is not a new phenomenon in
Bangladesh. A number of cyclcnes hit ooastal regions of
Bangladesh in the last forty years. From the cyclonic inoidents
of sixties it was seen that huge storm surge was more destructive
than wind. As there were few permanent structures with reasonable
height at the coastal region, loss cf human lives and livestock
were huge. Again in case of disaster, evaouation of a large
number of coastal people to the inner part of the oountry was
time consuming, costly and also very cOllplicatedtask.

Therefore, in mid sixties several coastal community centres
were constructed in some coastal areas of Bangladesh. Those were
basically developed for cOllmunity development functions, like
school, library, auditorium etc., whioh could also provide
shelter space to cyclone affected people cf those areas. But in
most- of the cases they failed to serve their purposes, due to
their improper location, use and design.

Some inovative efforts Were seen after the oyolone of
November, 1970. Then Red Cross1 took the project to oonstruct
"Killa" to save both human lives and livestock. Those l'Iere
earthen mound. Construction of Killa is also a popular technique
to survive for the settlers in the nel'llyraised char areas
(Kllnllllker,19S6). Arter the devastating oyclone of 1970 Ilany
cyclone shelters were also oonstruoted. Majority of them l'Iere
oonstruoted by Publio Works Department (PWO) of Bangladesh
Government. Some were oonstructed by Red Crescent Society
(BORCS). A small number of them was constructed by CARITAS a
leading NGO working in Bangladesh and some shelter projeots were
also completed by Enfants DU Honde (EDM) with the help of SwissDisaster Relief.

After the oyclone of April, 1991 various governmental and
non governmental organisations came forward with the projects of
oyclone shelters in the coastal region of Bangladesh. Among them
the biggest projeot was taken by the Facilities Department2 of
Ministry of Eduotion. It was basically a projeot to reconstruct
the cyolone affected schools and construotion of new schools in
the coastal region with the purpose that they can be used as
cyclone shelter during the disaster. Local Government Engineering
Department (LGED) also took a big project to construct cyclone
shelters and they also develop different types of shelter design
l'Ihichoan be used for various types of purpcses to initilltethe
development of local level institutions. Apart from the two govt.
organisations, different NGOs also took cyolone shelter projects
and they developed their own shelter design. Again a Ilassiveand
very elaborate shelter design proposal was given by the
Multipurpose Cyclone shelter Programme (HCSP) of GOB.
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All the recent studies on oyolone disaster management have II
pointed out that, a oyclone shelter must be treated as a
community servioe facility for its proper utilization by the
local community during both normal and disaster period. In order
to achieve the said purpose the shelter should be located
properly and at the Same time should be designed in such a way so
that it can serve effectively as evacuation space for cyclone
affected people and for normal time use, otherwise shelter could
not be used during pre and post cyclone periods. At present it is
felt by the personnel related with disaster management in
different countries that, as cyolone may not ooour every year, 50
the physioal faoilities of cyclone shelters have to be utilised
effioiently to serve the looal community for any fruitful purpose
during normal time and at the same time it will ensure shelters
regular maintenanoe. Without this regular maintenance shelters
will not be able to serve the distressed people effioiently
during emergency period and it will discourage local people to
take shelter in those structures. Again, currently it is as sUllied
by the policy makers and planners throughout the whole world that
without involving the local people in the planning process of any
development project it is not possible to make that project
universally acceptable tc its target groups.

Therefore, for review of design of existing and proposed
cyclone shelters in Bangladesh, following information and aspeots
are considered as the criteria:

a. Location of the shelter
b. Architectural Design of the shelter
o. Multipurpose use of the shelter
d. People's partioipation

a. I,ccution of the shelter:

Location was not considered as a serious matter for
execution of any type of existing and most of the proposed
cyclone shelters. During planning stage of different shelter
projects little thought was given on different locational
criteria of the shelter planning except availability of land. So
all the shelters are either located within premises of existing
primary schools or land has been collected through donation of
local people.

PWD type shelters are looated randomly along the coastal
area without any proper study. Shelters were basically
constructed on the land of primary and secondary schools of
coastal distriots which were destroyed by cyclone cf 1971'. In
some cases sovt. Khas land was also used for their oonstruction.
But no land was collected or arranged especially for this
purpose. PWD oonstructed those structures where land was easily
available. Some of them are located in the remote areas and eVen
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do not have any aocess. Similarly premises of primary sohools in
oyolone prone areas of Bangladesh have also been taken as the
location of oyclone shelters by CARITAS and Facilities
Department.

In case of BDRCS type cyclone shelter, land is colleoted
through donation from the villagers who want to transfer their
land in the name of BDRCS authority. EDM, LGED, Grameen Bank and
BRAC also follcwed the same way to colleot land for their
shelters without considering any other looational criteria.

In selecting the tentati~e location of a proposed
Multipurpose Cyclone Shelter (MCS), the premises of existing
primary schools which were neither two-storied nor
under-oonstruction or proposed as oyclone shelters by different
agenoies such as Facilities Department were given first
preferenoe. If the number of HCSs thus proposed was less than the
number of MCSs required, then the differenoe, with an upper limit
of the required number of additional primary sohools needed in
zeez, was chosen as MCSs which would be located as new primary
schools. In areas where primary sohool did not exist, but based
cn the nUllberof school going ohildren (i.e. 250 children in 6-10
year age groups) such a school was required, location of a new
!lCSshould satisfy the need of both school and shelter. If the
number of HCSs proposed so-far was still less than the nUllberof
required MCSs then existing Madrashas and Seoondary Schools, if
they were not too olose to the primary schools already proposed
as HCSs, were given next preferenoe. If still shelter capaoity
was needed, then MCSs were proposed as new seoondary sohools. But
the existing institutions may be already situated in wrong
locations in terms of aooessibility, so aooording to oonsultants
of MCSP further looal level study is necessary to plaoe the
shelters of MCSP in proper looation. That means HCSP did not
suggest aotual looation of proposed cyclone shelters in the
proposal.

For looating the shelter in the proposal of IEB, oertain
guidelines have been given for site seleotion purpose. But in
whioh way at the actual site, land will be chosen and oollected
in relation to those guidelines for shelter oonstruotion purpose,
was not pointed out in this proposal.

b. Architectural Design of the sbelter ,
Arohiteoturally the design of oyolone shelters by PWD, EDM,

Faoilities Dapartment and LGED are similar to urban flat
buildings and appears quite unfamiliar in the surrounding rural
context where most of these shelters are looated. All these type
of shelters are reotangular in plan and ground floor is kept free
to allow the surge water to pass, so in many oases this floor is
unutilized. The width of stair in these shelters is narrow,
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whioh are appropriate for normal time use but not manageable
during the emergency period. In case of PWDand EDH type an open
stair connects the floors and the roof with the ground. But in
shelters designed by Facilities Department and 1GED, the main '.
stair in the building can be approached only through underneath
the building. As the height of the water crosses B. certain level
the shelter will be inacoessible as there will be no headroom
clearance. At that time head injuries may ocour if people try to
enter into the shelter. At the same time, it would be equally
difficult to oOlle out of the shelter. In the planning stage of
these types of shelter no consideration was given for the
evaouation space of livestock. The FWD type shelter is not
provided with any service facility, there is no electricity, no
water supply and no arrangellent for toilet. In the shelter of
Faoilities Department there are three toilets in a row and a
tubewell next to the toilet block in the north west corner of the
elevated earth platform at ground floor. But this block of
toilets at ground floor will be of no USe during the cyclonic
period. In the shelter by LGEDa toilet has been incorporated in
the design as a part of the main structure. Positive aspect cf
this toilet placement is that it can be used in the oyolone time.
Its proper performanoe in normal time is questionable because of
the absenoe of water supply and lack of toilet training among
villagers to use such internal toilet facility. It could be a
source of nuisance in normal time if cleaning and maintenance
works are not ensured as the access to the toilet is directly
froDl the central corridor, the main circulation space and entry
to the building. Ventilation is not much of II problem because of
the rural setting and the elevation of the building that allows
ample air to pass through when the windows are open. But
introduction of glass windows in all these types of shelters
provides allple light and at the same time glare within the
structure, but Ilaintenance of steel and glas" windows will be
difficult in remote rural area".

Architectural form of BDRCStype of shelter has a linear
character and this architectural form gives a compatible
charaoteristics with the flat rural surroundings and indigenous
built form. The shelter is placed on an irregular pentagonal
base, cne meter above the ground. It is two storied and ground
floor is cpen on all sides. A tail like stair of 1.8 Ill. wide is
projected out from the Rngular point to meet the ground. It oan
be used as gallery for sohool children and RIso as a jetty when
the surrounding area is submerged with water. Two toilets are
provided on the ground level, but detached fron the main
strUoture and will not be usable during disaster.

The most important feature of two storied school-cum-shelter
building of CARITAS(which is not in High Risk Area) is that here
ground floor has been used very efficiently. On the ground floor,
introduction of perforated windcw screen creates an eRSY passage
of flood water through this flcor. So here ground floor is usable

28

,,
••



during normal time which was not seen in any other cyclone
shelter design, it Ilakes the structure more efficient in its
performance and it is a new approaoh in the cyclone shelter
design. Otherwise, in the design process basic requirements of a
shelter were not kept there. The closed space of the rooms inside
the structure is not preferable for a school and also for an
evacuation site.

Shelter by Grameen Bank is hexagonal in plan connected to a
detached stair on one side of hexagon. The hexagonal shape is a
good shape to protect severe wind force, but this shape will not
give functional spaoe inside the building for normal time use,
The ground floor is open. The plinth height is 45~ mm. The upper
floor is tabed to a height of 3.35 m. The structure is
surrcunded by a verandah all around. The stair is open and leads
to the roof of the shelter. No provisions for toilet and water
supply have been made inside or close to the shelter.

Shelter by BRAe is a boat shape two storied struoture which
will cost a large amount of money for its complicated
construction. The technical or functional significance of this
boat shape is hard to understand from the design. Total length of
the structure is 24.7 Jl. and Ilaximum width is 13.6 m. It is
entered from the tip of one end and stair is located at the tip
of other end. Here the ciroulation system is very bad. The
central corridor will be a trapped space at the rush hour of
disaster period. Due to the ",rong placement of the stair, every
body h"s to tr"vel a long way unnecessarily through the central
corridor to go to the upper floor. Teilet facilities have been
provided at the upper floor. All the tcilets are designed with
sanitary fittings and fixtures acccrding tc urban standards. This
type of toilet may be ineffective during the rush hours cf
disaster. This shelter design reflects special "ttention to
aesthetic det"ils.

Three typeS of designs of sohool-cum-shelters have been
prepared by Me5?, viz. shelter-en-killa, free-standing shelter
and shelter adjacent to a killa. The prererred design solution is
a shelter located cn top of a killa. Architectural ccnoeptual
designs have been prep"red fcr typical 25~-student primary
schools. The class room dimensions formed the basic module. The
module has been taken "s 6m x 610to accommodate 5~ students in
eaoh class, which is close to the standard cf ~.74Jl2 (8 sft) per
student ourrently being used by the Facilities Department. The
overall form, Ilass and volume may be regulated by the normal time
use, but when used as a shelter it must optimize it!S
aooOllllllodaticn capacity. Based on analysis of !shelter oC,cupanoy
during April 1991 cyclone, it has been assumed that, on the
average, each person occupies ".186m2 (2 sft) floor area.
Adequate storage area has been provided in the verandah as well
a!S inside the roclls. Access stairs leading to roofs have been
provided. But internal stair 1'1111oreate a tight circulation
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space like the shelters of other agencies. Shelters on killas are
designed with two attached toilets intended fOl: exclusive use in
cyclone time. But their placement inside the building will create
lIaintenance problelll, as most of the evacuees are not used to that
type of toilets. Rain water from the roof will be collected in
water tanks placed on the lower roofs of toilets and exoess water
will be used to olean the toilet in a oontinuous flow. Tubewell
water stored in a separate tank shall be used for drinking
purpose during and after the oyclone period.

The proposed design of tEB is based on a twelve-sided
polygon, olosely resembles a circle and offers advantages from
points of view of teaching and layout of desks and benohes. But
this shape of building is not at all suitable for any normal time
use. The plinth area of building is 1750 sft (1831'12). The height
of the first floor should be above the highest surge level. This
will depend on the location of the shelter, but a minimUlllheight
would be 10ft. above the surrounding terrain. It is proposed that
some arrangement in the form of low height water tank with bigger
surface area and removable cover may be constructed over stair
roof to collect rain water during the oyclone. But no toilet is
proposed in shelter design and the engineering concept of solving
the solid waste disposal system has not been also identified.

c. KultipnrDQSe Use or the shelter

The management authority for PWDtype shelters are Zila
Parishad and Ministry of Education, They were asked to find an
appropriate use for the shelters during non-cyclonic period. It
was, howevel:, suggested in the design proposal that the shelters
could be used during the normal period for oommunity needs like
primary school, olinio, community motivation programme etc. It
was found from the field survey that the most comllon normal time
use is primary school. But this normal time USe does not ensure
shelter's better maintenanoe throughout the whole year.

During normal time most of the BDRCSshelters are now being
used as feeder sohools in the locality. In some locations BDRCS
has started cyclcne shelter based oommunity development
activities. The design has an open ended character t.hat can be
put to any use found appropriate in different context. But there
are some limitations in its use as sohool, as there is only two
olass rooms in two wings. Most probably in planning stage its
normal tille use as sohool was not thought properly. The sohool-
cum-shelter of CARITASis primarily developed as schcol building,
then cyclone shelter is considered as its secondary use. Shelter
building of EDMhas been developed as oommunity development
centre, which will be used by the local people as their meeting
plaoe, training oentre and other community development
activities.
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The shelter of Facilities Department will be put to four
different uses in normal tillleas it is suggested in the design.
Due to different suggested norm"l time use of the shelter,
oonflicts may arise in their operation because of the specific
circulation pattern.

A var.iety of alternative uses have been suggested for
shelter of LGED to accollllllodatedifferent activities durinS the
normal time. These alternative normal time uses of the shelter
will be determined on the basis of the cODmunity need. For better
management and maintenance purpose this type of proposed single
use of building for normal time is obviously a better proposal.
From this point of view flexibility should be l1ere in the design
to use the saDe shelter structure for different purposes.

The shelter building of Grameen Bank and BRAC will be used
as their office in the coastal regions of Bangladesh, but it is
not a good use. Because for these functional use lots of furni t-
ure will be needed, which will reduce the amount of open space to
provide shelter of a large number of people in case of disaster.

Consultants of MCS? assumed that the most appropriate use of
shelters can be ensured by providing schools in those shelters.
Moreover, investment-wise, use of shelter as schcols rather than
offices is a better choice. This is so because given the same
floor area, schools will have twice the capacity during cyclone
than that of an office. This is due to the fact that offices will
have ioore immovable furniture than schools. But existing school
cum shelters of ?WD already proved that by using them as school
at normal time, it is not possible to ensure their good
maintenance throughout the whole year. Under this circumstance,
proposed MCS oum schools must create their own mechanism and fund
to overcome the maintenance problem. Before selecting normal time
Use of prcposed MCSs, a major element in the educational policy
of the Government, that is to ensure Universal Primary Education
by the year 2lillill'land the government legislation to make
attendance in primary schools compulsory have been considered as
the major guideline by consultants of MCSP. To achieve this
target, a total cf more than 30lillilprimary schools would be
hecessary in HilA. To achieve that target strong political will
and strong institutional capaoity are necessary, and at the same
time local level socio-economic ccndition must be in favour of
this universal primary education policy. But whether all these
things are present or not that has not been evaluated before
selecting school as the normal time use of proposed shelters.

For the proposed design of IEB school has been considered as
its normal time use. But why this particular use has been chosen
that was not explained in design proposal.
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d. People"s participation:

From design proposal of PWD type shelter it was found that
designers gave little thought on the way of involving the local
people with this shelter activity. Therefore, local people are
not atall emotionally involved with these shelter buildings.

BDRCS has initiated involvement of local people through the
management of shelters throughout the whole year by a local level
committee and the oommunity development aotivities of the shelter
complex. The teachers are made responsible for maintenance and
management of the shelter, where these function as feeder
schcols. BORCS officials believe that by donating land at free of
cost for shelter construction purpose, people of the local
oommunity automatically begin to think about it as their
community property. The maintenance cost is funded by the BORCS
authority under the direct supervision of their unit office which
has its own employees and volunteers. EDM has also followed this
approach to ensure people.s participation in shelter activities.

Though the shelters of CARITAS, Facilities Department and
LGED have been ccnsidered as the community service facility like,
school, mosque, clinio eto. But no definite way has been
identified in the planning and design stage of these types of
shelter to incorporate people.s participation within the shelter
project.

The shelter of Grameen Bank and BRAe will be their own
property during normal time, which will be used as their village
level working stations and Grameen Bank also has considered their
shelter to provide residential accommodation for their local
level staff. So there is no scope of direct people's
participation in the design and implementation phase of these
shelter projects.

From the very inception of the study of MCSP, the
Consultants were aware of the need of the involvement of the
local people in the planning process. The success of the
Multipurpose Cyclone Shelter Programme would depend largely on
the cooperation and effective participaticn of the local people
~hc will play a major role in the management and maintenance or
these facilities. Cyclone Preparedness Programme (CPP) volunteers
of the area would play major role in shelter management at
pre-disaster, during disaster and post-disaster periods and
therefore, their views Were considered of importance in the
planning process. It was envisaged that community development
activities would be organised with the multipurpcse shelter
buildings as oentres and to make it sucoessful, opinion of
villagers need to be inccrporated during planning phase. The
Study Team crganised several wcrkshops, conference and meetings
in the study area which were participated by local leaders
(Members of Parliament, Union Council Chairmen and Members, and



other public representatives), concerned government officials,
representatives of ilGOs, volunteers of CPP, and local people.
These meetings provided useful guidance to the Study Team in
incorporating the views of concerned agencies and organizations
in preparation of the Master Plan. This approach of MCSP to
ensure people"s participation will be effective to implement the
proposed programme.

Regarding people's participation shelter proposal of rEB
suggested village level committee like Gram Sarkar for regular
management of the shelters, through which involvement of local
people will be ensured in shelter activities and at the same time
maintenance will be better.

,

,

2.4 REVIEII' OF KII.I.AS ,

For protecting cattleheads, killas or raised earthen
~latforms were considered to be the only viable o~tion and
adequate s~aoe ~rovision. Within newly raised ohar areaS killa is
very effective to ~rovide residential accommodation on the top of
killa for the settlers. This conce~t of killa has been taken by
BORCS to provide shelter space for livestock and a total of 146
killas Were constructed by BORCS for this purpose and 4~ mOre are
under construction by LGEO.

2.4.1 EXISTING KULAS :

BORes undertook the construotion of 180 earthen killas in 11
Thanas of 8 districts in the coastal areas. Subsequently the
construction of 7 ki11as was abandoned. Among the completed and
partially completed killas, 17 are reported to have been eroded.A
typical killa is an earthen mound which is 6 m high with 45.7m x
27.4m base and 24.4 m x 18.3 illflat top.It normally covers an
area of 1 to 2 hectares (2.5 to 5.0 acres) of land including the
borrow pits. Another type of killa is also found, round in shape
having 75m base diameter & 30 illtop diameter (see Figure 2.4).
It oovers an area of 3.24 hectares and the borrow pits are plann-
ed to be used as ponds for the dwellerS.These killas are s~itable
for the cattleheads during cyolones and surges. However, due to
digging of earth from the borrow pits on all sides of the killas
and due to the improper construction technigues used and lack of
maintenance wcrks, many of the killas are nOW in deplor-able
condition. Besides, the locations of SOIDe killas are not suitable
as these are far away from settlements or cyclone shelters.

Although the physical condition of these killas is bad the
existing plan of the killa is satisfactory and if these are
constructed properly, located correctly and maintained regularly,.
these may be safe places for the cattleheads as well as for many
people in case of emergencies.
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Figure
Existing

2.4
Killa (round '" shape) .

2.4.2 UNDER CONSTRUCTIO~D PROPOSED KLLLA£ :
The local !l"Qver[]ment E[]l<ineering DeDartme[]t (LGED) is

constructing 40 killas ill some districts of ooastal areas. The
killa is reotangular in plan with a top dimension of about 61m x
305m and height of 6.1m. The co[]struction of these ki113.s is
satisfactory, however, ",deqllate comp",cti,on of filli[]!l" soil mal'
not be obt",ined if proper techniques are not follo~ed.

Two types of killas are being proDosed for Multipurpose
Cyolone Shelter Programme, Vl.Z. killas with shelters on top and I
killas adjacent Or near to the shelters on stilts, For the two
types of killas the top dimensio[]s have been fixed at 43 X 43m
a[]d 36 X 38m respectivGly. For both the types of ki11as three
different heights of 3m, 4.5m and enl have been recomme[]ded
depe~di[]g upo~ the characteristics of the site based on storm
surge inundation. The side slopes shall be 1:2 (vertical:
ilOrizontal). The borrow "its from where soil "ill be excavated
for oonstructing the killas shall be located []ot closer than 8m
frolll the toe cf the proposed killas. These borrow pits shall
preferably be located on one side b'lt not mOre tlia[] ()n t~o sides
of the killa due to land problem. The slope of scil ",xoa<'atio[] in
botrow pits shall also be 1'2 (see Fig~re 7._5).

Intersections of r~ral road []etwork could be raised as
platforOl to be converted into "intersection killas" In order to
establish the requirement of I,ill" space, the number of bovine
a[]d goat/sheeD were estimated for aach u[]ion in the HRfI. Several
types of killss have bee[] proposed by this study team each of
different heights depending o[] probable storm surge height.
IIgain. the dimension of killas havi[]g si'elters on top and
stand-alone Ilillas "ere separately worked out. However, it has
been proposed that each Illlia would have 1200 SC).IIl, at the top
available for sheltering livestock.
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From the above review, it beaomes olear that cyclone ",heIter
lIIay have Dany connotations shelter alone, shelter on kUla,
killa near shelter. Therefore, it is necessary that the choice of
the type suitable would depend upon lccal conditions- topography,
land level, availability of land, existing and projeoted
livestock population eto. So, there is a need for in depth study
on size, location and design of cyclone shelter and killa.

2.5 CYCI,ONE SHELTER EXPERIENCES IN SELECTED COUNTRIES

When storms or earthquakes strike the United States or
Japan, damages are usually lIlinor. However, when natural
calamities of similar magnitude strike developing countries, the
injury and death rates are often Hl0 times greater. For example,
the average annual death toll from natural disasters in Japan is
63, while in Peru it is 2,80" (MCSP,1992), in spite of similar
characteristias and cverall disaster vulnerability. Although the
number of disasters is remaining relatively constant, Japan has
developed to the point where disaster-oaused damage and loss of
life has been reduced to a very low level.

In their respcnse to the need for shelter during a cyclonio-
type storm, different countries have used a number of approaches:

1. Building Shelters. Belize, Jamaica, and Caribbean
nations as well as the Philippines have built some
shelters, but these are generally built to protect from
the wind only. India is the only other oountry which
has built a significant number of public shelters to
speoifically address the danger of high water.

2. Designating Public Buildings as Shelters. This occurs
in all islands of the Caribbean, the Philippines, the
U.S., India, and in almost every other country affected
by oyclonio storms.

3. Designating COllllercial Buildings as Shelter",. In the
U.S. and in the Virgin Islands, hotels whioh are built
to speoifio engineering standards are often designated
as hurricane shelters. ,In Europe, commercial buildings
are designated for use as bomb or nuclear fallout
shelters.

4. Building Houses on Stilts. Private housing in Thailand
and Indonesia is often built a few meters above the
ground. Reoent programmes have emphasized building
practices to illprove the strength of housing built tc
avoid high water.

5. Road,,; and
Caribbean,

Bunds for Evacuation. In the
the government has developed

U.S and the
prcgrammes to



2.5.1

B.

7.

improve ooastal l.'"oadsystems and bl.'"idgesto assure
evaouation routes.

Construotion of Raised Earthen Hounds. This oonoept is
used in India and Bangladesh. Most other countries have
both high gl.'"oundwithin a short distance from the coast
and effective evacuation systems,

Elevating Affected Al.'"eason Island. The best example of
this is the town of Galveston, Texas, U.S.A., site of
the most devastating natul.'"aldisaster in U,S. history (
in terms of lives lost). Aftel.'"the 1905 hurricane,
Galveston Bay was dredged and the fill used to raise
the entire town of Galveston above the expected surge
level.

THB CARIBBEAH EXPERIEHCE :

One cf the most storm-vulnerable al.'"easof the world is the
chain of islands found in Caribbean. The islands first joined
together to fOl.'"mthe Pan Caribbean Disaster Prepal.'"edness
Programme (PCDPP) in order to improve warning and evacuation
procedures, share a shelter management plan and in general reduce
the vulnerability of their populations to storms. This organiza-
tion has recently been replaced by the Caribbean Disaster
Emergency Response Agency (CDBRA).

In one major aspeot, the situation there is significantly
different from Bangladesh. The mountainous charaoter of most
islands provides plenty of high ground tc which the people oan
evacuate. Damage to buildings tends to be caused by high winds
and not water. Most housing damage is confined primarily to the
roof. Thel.'"eis a risk to people high in low lying areas fl.'"om
storm surge and government awareness programmes concentl.'"ateon
changing the local pel.'"oeptionsof the l.'"iskinvolved with staying
in YOUl.'"own heme during high winds.

The majol.'"pl.'"oblemfaced by the island government in getting
people to evaouate the low-lying area and to come to the storm
sheltel.'"sin a timely fashion. A recent study concluded that the
main reason that people did not evacuate was the fear of loss of
personal possessions, This fear was a factor in the deoision
making process of families across the eoonomic spectrum: the
reseal.'"chel.'"snoted that even when families lived in oonCl.'"ete
buildings which offered substantial security from robbers and
looters, they were afraid to move to the shelters and leave theil.'"
homes locked.

All Caribbean countries
programmes. This oonsist of the
buildings for sheltel.'"pUl.'"poses.

now have Designated
identification and use of
Host often the Designated
34
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15 a school, although churches and health clinics are often
brought into the overall shelter scheme in areas where the
schools do not suffice. Schools are required by law to be
constructed according to a special high-wind-resistant building
code which makes them hurricane-safe. The storm shelter system in
the Caribbean is managed by school headmasters. This
responsibility is specified in their job description and written
into their contract.

The country of Belize unsucoessfully tried another approach.
Belize constructed a small number of buildings which were to be
used exclusively as storm shelters. But Belize had so many
problems with maintenance, vandalism and misuse 1n their
dedicated shelters that they have been abandoned. Belize
currently uses the Designated Shelter system like other Caribbean
countries (U~DRO,1982).

2.5.2 INDIAN KXPBRIKNCE :
The east coast of India - the states of Tamil Nadu, Andhra

Pradesh, Orissa and West Bengal - share the effects of the
cyclones in the Bay of Bengal with Bangladesh. Frequency of
cyclones is approximately the Same as in Bangladesh. Although
storms striking the Indian coast are comparable in severity to
those which have hit Bangladesh, damages and loss of life have
not been as severe as in Bangladesh primarily due to a more
advantageous geographic situation. Most of this area is a narrow
coastal plain extending one to twenty kms. inland, but usually
rising several metres within the first five hundred metres from
the sea. Small hills which provide some reFuge from storm surge
are oo~mon in the coastal plain. Much of the plain, particularly
the land immediately adjacent to the ocean, is extremely sandy
and cannot be profitably cultivated. Perhaps due to this, there
is less agrioultural attraotion to this area and the population
density in the vulnerable area is typioally less than in ocastal
Bangladesh. Because the ooastal area is less suitable for annual
crops, the area has SOmetree oover.

Previous to the devastating 1977 cyclone, some shelters were
built, primarily in Andhra Pradesh. Some of these shelters
oollapsed during that cyclone. Experiences of the 1977 cyclone
spurred the Indian national and state governments to develop
projects aimed at reducing the vulnerability of the coastal
population, particularly in Andhra Pradesh. International trade
agencies, local tlGOs, and the government of Andhra Pradesh began
programmes to built shelters and started cyclone preparedness
programmes. Most were built on an ad hoc basis, subject to
variety of factors' need, population density, and identification
of an additional use for the shelter. Many shelters were built as
additional space for schools. Although a few shelters have been
built with no other purpose but to provide shelter in a storm,
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most are now being used for other
agenoy offices, NGO programme
vocational education training,
warehouses.

purposes -
offices,

government

schools, government
community centres,
guest houses, and

After construoticn, usually with the help of a western and
aid agency, the shelters are turned over tc the organization
which will use them, and become respon"ible for their
maintenance. In some instanoes, it has been difficult to find
organizations willing to aSSUme this burden and 'ownership' of
~any of the shelters remains undecided years after the
construction is completed. Officials and NGOworkers report that
maintenance of the ::;helter::; is a problem. Tho::;e ::;helters used as
school::; are not kept up due to inadequate government funding. Use
of the shelter::; ::;eems dependant on a number of factor::;. Govt.
relief and NGOsofficials indicated that traditionally shaped
buildings in normal uses (eg. schools) received much better
acceptance than unconventionally shaped buildings (circular
buildings). In addition, they felt that square or rectangular
plans were mere efficient and better lent themselves to ncrmal
use. In Andhra Pradesh, the plan offered by the Centre for
Disaster Management and Rural Reconstruction placed the cyclone
shelters in the oentre of village for best access (Dangroup
International,19B9).

2.5.3 THB PHILIPPINES EXPERIEHCB ,
The philippines is an island country that is often hit by

typhoon, but topography lIlakes it easy to walk to an area which is
several meters above the probable surge level. Shelters to resist
surge have not been a focus of government efforts. Recognizing
that the best way to avoid large loss of life and economic
disruption is to help the vulnerable population prepare
themselves, the government of Philippines has oonoentrated
efforts on organization of communities (known as Barangays)-
with training for administrators and Barangay leaders and
awareness campaigns for the general populace. In the Barangay
Disaster Manual a general frame work and organizational structure
is sugge::;ted for using the creation, of the Barangay Disaster
Control Ccuncil. This oommunity level preparedness and dependence
on the Barangay leadership in developing plans for disasters has
been effective in reducing losses in the various disasters to
which the Philippines are prone. The Barangay emergency plan
administrators have typioally identified strong public and
commercial buildings which can be u::;ed to shelter those members
of the oommunity without wind-proof housing. Often public
structures are built with this in mind. There have also been
sporadic programmes to encourage typhoon resistant house
construction. The recent Core Shelter Programme provides poor
families with one typhoon resistant room and own a 1881 UN
HABITATaward (MCSP,199Z).



FIGURE , 2:.6

FLOOD ZONKS AND BUILDING COORS IN NAGOYA, JAPAN.

"" '" ."."" ,"0 ••••"" "..,,,
c::l <T" .,,,

"'" "" ..", , ,
I '

• •" "• 0 , ,
" • ", •, , ; , 0
0 0 , 0
" I ,m

MHTNI'

o MLJNP
M<.<,J F.• M..""",,, or I",,"," Typl,O"" noo~
.0 [TNP • \1,," j,;,h L;J, N'go,. rod (), 61 m}

MSL (TrJ • Mo>" '" 1".1 Tokyo Pori (lA 1 no)
MLTNP • M,," low iiJ, N,&oY' POOl

SOllrce UNORO, 1977.



2.5.4 THE JAPANESE EXPERIENCE

The coastal city of Nagoya, Japan, gives an example of the
Use of building oodes to reduce flood damages caused by cyclone
and save lives. In September 1958 Nagoya "as de<tastated by the
.Ise"an cyclone. Over 5,000 people "ere dro"ned in the city and
surrounding regicn. Areal differences in flcod and damage charac-
teristics, due mainly to topographic differences, led the city
authorities and the Ministry of Construction to divide the region
into five flood ?ones and issue different building codes for each
(see Figure 2.6). These controls applied in the immediate
reconstructicn period and for long-terOl development in the city.
To reduce storm surge damages and danger to life, four measures
are incorporated in Nagoya's building codes:

1. Control of the elevation of the building site.

2. Control of building materials and types of
repairs.

structural

3. Control of the height of the ground floor and provision
of refuge rooms.

4. Prohibition of
buildings witCtin

houses, hctels and other residential
a certain distance from the sea.

I Such building code,> are relevant where intensive develcpment
is required, as in Nagoya, "hich is a major port and industrial
centre. On river floodplains, howe<ter, building codes alone will
not suffice. In addition to the design of flood-proof buildings,
an unobstructed flood\ol"l' must be preserved free of all
construction.

•

Development pl~ns for
Nabeta Polder near Nagoya
illustrate another related
point (see Figure 2.7),
that land-use change and
control are fairly easy ,,-
hen development is large
soale & comprehensive _ The
Nabata Polder is a reclai-
med area at the mouth of
the Kiso River, where con-
struction of sea dykes st-
arted in 1946. There "ere
more than H10 farmhouses
on the Polder before the
1958 flood, mostly single-
storeyed and made of wood,
strung out along the main
roads.

Figure:' 2.7
Land-use on the Nabeta Polder.
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All farmhouses and public buildings are now concentrated in
the horth-west corner, where higher ground gives access inland.
Houses are of reinforoed concrete and three-storeyed. Shelter
belts of trees have been planted to oomplement the action of the
restored sea dykes and to reduce soil movement, and in general
far more modern land management teohniques have been applied in
post-flood period (UNDRO,1977).

Z" 6 5!jKKARY:

This literature review portion of the study report has been
prepared to review the related studies which have already been
done on the cyclone -disaster management aspect, to review the
design of existing and some important proposed cyolone shelters
for coastal regions of Bangladesh and at the saJlletime existing &:
prcposed killas. and to review the shelter solution approaches of
other countries of the world.

By reviewing the related studies, it has been found that all
the studies expressed their opinion on oyolone shelter as it is
one of the major structural meaSUre for ooastal regions of
Bangladesh to mitigate the loss of human lives and livestook. At
present cyclone shelters are not properly maintained, they are
located in wrong places, badly designed and ate not serving the
local communities for any fruitful purpose. At the same time
people"s participation is more or less totally absent in shelter
activities. Therefore, in many oases during cyclone of 1991,
those cyclone shelters failed to serve the distressed people
effectively. Through its study report BRAC pointed out that,
along with formal cyclone shelters existing permanent publio and
private buildings in the coastal regions must be considered as
infcrmal shelters, so their number, condition and design have to
be improved. Another study revealed that in locating cyclone
shelter at the village level, usually looal elites and power
struoture influenced the implementing agencies to place the
shelters in wrong locations, so those shelters failed to perform
their actual purpose. UNCRD gave more importance on the
integrated approach to cyclcne disaster management and regional
development planning. While MCSP more or less failed to integrate
their proposed cyolone shelters with local community needs.

Among the existing CYclone shelters, shelter design of BDRCS
has showed 50me potentiality to act as effective oyclone shelter,
but not for normal time use. Shelters of BDRCS are also properly
maintained, and recently BDRCS is trying to initiate people"s
participation through shelter management and their normal time
community development activities. But all the proposed cyclone
shelters inoluding MCSP, more or less failed to suggest any
comprehensive package plan for community development in coastal
region of Bangladesh. But the researcher believes that without
improving the coastal community"s over all living environIlent



only so~e cyclone shelters will
run the ultimate protection to
Bangladesh fro~ cyclone and storJl

not be
people
surge.

able to provide in long
of coastal regions of
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By reviewing the shelter solution approaches of other
countries of the world, it has been found th!lt, Indian approaoh
is more or less similar to Bangladesh and they are !lIsa facing
the same problem like Bangladesh for Jlaintaining their cyclone
shelters throughout the whole year. But Caribbean experience has
revealed that their approach to designate public buildings as
cyclone shelter is mOre or less effective as disaster management
approach and now their neighbouring countries are also interested
to follow that approach. Simil!lrly J!lP!lnese approach towards
land-use planning for creating risk hee .zone from natural
disasters like cyclone is also an unique way to solve the
problem, but it requires strong institutional set-up, managerial
capability !lnd general public consciousness.

The plan and design of oyolone shelter would depend upon
local conditions- topography, land level, availability of land,
existing and projected livestock population etc., that. means for
shelter planning purpose various diverse aspects has to be
considered. Therefore, there ~s a need for in depth study on
size, location and design of cyclone shelter and kill!!.

Notes :

~ Red Cross is now known as Red Cresoent in Bangladesh.

Facilities Department 01' !finis try or Eduoation ot' GOB
is responsible for construotion and maintenB.noe of all
the secondB.ry & higher secondary educational
institutions of BB.ngladesh.
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This chapter is prepared to explain and
economic condition of the people, cyclone
physical characteristios of the study area.

3.1 INTRODUCTION:

analyse the socio-
vulnerability and

The administrative boundary of Khurushkul Union under Sadar
Thana of Cox"s Bazar District demarcates the spatial location of
the study area (see Fig.J.t). It is situated in 21o-27"M Latitude
and 910-59"E Longitude on the banks of the Baghkhali (formerly
known as Khurusia river) at southern side and Bay of Bengal and
Haheshkhali Channel at Western side.

Now Cox's Bazar District is divided into seven thanas. Among
them Sadar Thana of this district has Seven unions and Khurushkul
Union is One of them. Its nearest major urban oentre is Cox's
Bazar District HQ which lS arcund 4 kro away from Khurushkul
Union. Cox's Bazar town was established by Lieutenant Cox of
British army who died here in 1798. At first it was a colony of
Haghs, who sought shelter in British territory after the conquest

'of Arakan by the Burmese. During World War II a British military
cantonment was established here on the Northern bank of Baghkhali
river, which is now known as Khurushkul Union. But the actual
town was developed on the opposite (southern) bank of the river,
After the end of British rule the military cantonment was removed
from here and Khurushkul became a remote, backward rural
settlement. Cox's Bazar town then became the country's only beach
town and day by day its im~ortance increased as a major tourist
spot of this region. Although an important urban centre like
Cox's 8azar is located nearer to Khurushkul, but due to very poor
communication between Khurushkul and Cox's Bazar town, the
northern bank of river Baghkhali still remalns as a typical
backward and remote coastal settlement.

3.2 GHO-HORPHOLOGICAI, BACKGROUND OF THE AREA

Very little geological study has been done in the entire
coastal region of Bangladesh. What has been done has proved the
highly variable lithologio characteristics of the sediments, both
in the lateral and in the vertical directions.

As noted by J.P.Horgan and W.G.Hclntire (1959), the geology
of the Bangladesh delta is complex in that it has been the site
of sedi~entary deposition by two of the worlds major rivers. The
Bengal delta, like other major deltas of the world is composed of
a number of overlapping sub~deltas and the deltaic region is
assumed to be constantly subsiding, owing mainly to compaction of
recent sediments and possibly to structural downwraping" The
coastal and off-shore land area of Bangladesh is dominated by
medium highland, which is over 1.156 million hectares, followed
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FIGURE : 3.1

THE STUDY AREA It! TilE REGIONAL 5ETTING OF COX.S BAZAR THANA.
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by highlands about 0.253 million hectares, 0.161 million hectares
of medium lowland and only 5704 hectares lowland (BARC,1990). The
geologically recent deposits of the char area consists of clay,
silts and varying grades of sands. The deposits are alluvial
rather than of marine origin. The available limited data On soil
indicates that the sediments become progressively finer in a
southerly direction until silts and clays are dominant in the
southern part of the delta.

The study area of this research is situated in the
Chittagong Coastal Plain. This unit compr~ses the generally
narrow strip cf land between the Chittagong Hills and the sea,
together with the Halda, the Karnafuli, and the Sangu flood-
plains and the offshore islands. The unit is known to be oocupied
by gently sloping piedmont alluvial fans with mainly loamy soils.
Tidal clay plains occupy most of the offshore island. This area
is marked as grey piedmont clay (see Fig. 3.2).

Khurushkul union of COK"S Bazar Sadar Thana has three types
of land, these are, 264 hectares of highland, 148 hectares of
medium highland-l and 910 hectares of medium highland-2 (see Fig.
3.2). The parent material of all these type of land is Chittagong
Coastal Floodplain AlluviUm. The details of soil quality in this
study area is given in Table 3.1.

Table: 3.1
Soil Type in Khurushkul Union.---------------------~--------------------------------------------Soil Series Land Type General Soil Type Extent(HA)--------------------------------------~---------------------------Harbang Highland Acid Sulphate Soil 264
Barabakia Medium NoncalcareousGrey 145

Highland-1 FloodplainSoil
Cheringa Medium Acid SulphateSoil 3

Highland-l
Badarkhali l1edium Acid SulphateSoil es

Highland-2
Barabakia Medium NoncalcareousGrey 4"Highhmd-2 FloodplainSoil
Cheringa Medium Acid Sulphate Soil 11

fhghland-2
Dhurung Medium Acid Sul[lhateSoil 66

Highlsnd-2
Kutubdia Medium Acid SulphateSoil es

Highlsnd-Z
ilonachari Medium NoncalcareausGrey '"Highland-2 FloodplainSoilr Homestead& Water 133

Total 1392~--------------~~-----------------------------------~-----------~-SO""" : Li~dRe,"",,", Ioy""!ary ~flin91.~esll1ly
FIOIUNDP t GOl. "S5,
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FIGURE 3.3
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Soil salinity ln this
categories of salinity (S2 +
area. Among them S2 is the
category (BARC,199121).

3.3 CI.IHATE ,

area is quite high. Mainly two
S.. > 6121%)exist within the study
dominant oategory followed by S~

The study area is situated within the tropical Zane and its
location with a sea to the west and a range of hills to the east
has neutralised the extremes of the climate to a oonsiderable
extent. The movement of the air from a comparatively ccci region
towards the more highly heated plains causes a uniformity of
temperature more marked than in other parts of the country and
another feature of these sea winds is the excess of moisture
carried inland which gives rise, up to scme distance from the
coast, to heavy dews and ocoasional fogs. The position of this
locality on the coast line of the north-east angle of the Bay of
Bengal also helps to get the heavy rain as the moist winds of the
south-west monsoon oonverge in this direotion. This entire west
ooast region of the country is remarkable for its uniform
temperat.ure,high humidity and heavy rainfall from Hay to October.
The climate of the study area is thus moist and warm.

As a rule January & February are cold and dry. Haroh, April
& May are hot, but have some wet days, and there are occasional
storms from the north-west varied by breezes fraIl the south and
south-east. June, July & August are almost entirely wet, while
September is wet and steamy with a hot sUn. From June to
September is the monsoon season. The monsoon season generally
comes with a cyclone and ends with a oyclone. October has 7 or 8
wet days while November usually has 3(4 stormy days, but
otherwise the weather is fine and dry and a northerly wind blows.
Deoember is cold and fine. The average maximum temperature is
lowest in Deoember and January, when it is about 260 C (78.80 F)
and highest in April, when it is 31.56° C (88.80 F).

The humidity of the atmosphere is lowest in January and
February, after which there is a steady and slow increase till
May. In monsoon there is a large increase and humidity reaohes
its maximum in September, when there is gIro of saturation. During
the whole monsoon it varies from 8121'; to 90';. Annual normal
rainfall at Cox.s Bazar thana is 3353.05 mm (132.01'.). Monthly
distribution of rainfall at Cox.s Bazar is given in Table 3.2.

Table: 3.2
Monthly Distribution of Rainfall at Cox's Bazar Station.
---------------------------------~-----------------~------------
Years Recorded
From 192X1l

Nov.to Feb. Mar.to Apr. Mayto Octo. Annual
123.18 mm 144.53 mm 312185.34mm 3353.05 mm

----------------------------------------------------------------
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In October, the wind blows most frequently from the north,
and during the next four months there is a steady, slow change of
direction; the wind blowing from the west. In March, the wind is
usually from the north during the night and frcm the south during
the day, but as the month advances the southerly wind gradually
increases until it prevails entirely. The cold weather winds
being lllostly land winds are oomparatively dry, and the moisture
in the atmosphere inoreases very little till the southerly winds
set in. During the monsccn months, the wind blows frolll the scuth-
east and the air steadily beCOllleSmOre charged with moisture till
September, which is the dampest mcnth in the whole year.

3.4 SETTLEMENT PATTERN
The most oommon settlement pattern in Bangladesh is

characterised by clustered homestead groups on raised land
separated and interspaced by normal level agrioultural land or by
pond, river or low-lying land. But in the study area of this
research a different type of settlement pattern is found, that is
linear type of settlements where singl.e or a group of homesteads
are placed along the roads whioh are the major communication
routes through the area and mostly all these routes are placed in
north-south direction. These linear grcups of homesteads are
organised in the form of villages which are generally separated
by wide stretch of agricultural land.

In the study area., human settlements in villa.ges are
concentrated in localities suoh as Pecharghcna, Dailpara,
Rastarpara, l'akirpara, Jaliapara, Uttar Hindupa.ra. etc. These
villages are situated within 0.8 to 1.2 krn far from One another
in the study area. Within the study area the survey was basioally
ocnducted on seven villages and these are Utta.r liamunpara,
Fakirpara, Jaliapara, Rastarpara, Pecharghona, Rakhainpara a.nd
Kauarpa.ra. All of them are lorca.ted On the north-west ccrner cf
the study a.rea, where la.nd level is very low in relation to HSL
and which is directly exposed to Sea without any natural barrier
like hills or rows of trees.

3.5 GENERAl, UFR STYLB OF THE PEOPLE :

Life style of people of this study area is simple like other
rural areas at Bangladesh but not very easy to maintain. A large
portion of the inhabita.nts of this a.rea live a very unsettled and
hazardous life. The process of land erosion and cyolone and tidal
surges pcse oonstant danger to their lives and property. Yet,
they de not consider these natural occurrences as threatening and
arccordingly they adapt themselves with the adverse environment.
The sooial and economic realities of the majority of the coastal
inhabitants forces them to a.ccept and adapt this way of life a.nd
livelihood. A large number of pecple in this area depend for
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their living on sea related professions like fishing, shrimp
cultivation, fish business etc. A very small portion of the
people is engaged in cultivation as farmers and landless
labourers. The nature of the occnpation of lIlajority people in
this area reguires them to be away from home for long periods of
time, specially the fishermen have to !'Io out to the deep seas for
fishing. They operate in these situations in accordance with
their beliefs and notions abont the sea and the wind. For example
many of the survivors of the April '91 disaster with whom the
researcher has come in close contact during the field visit, said
that the symptoms of the wind and the sea did not indicate a
tidal surge of this magnitude, and it was for this reaSon that
they did not seek shelter in mOre safer places in the early hours
immediately after receiving the danger signal.

The researcher found during the field visit that most of the
settlements near the sea are more or less non-permanent in nature
with few trees and scatteredly placed homesteads along the rural
pathway. One of such village named Jaliapara which is located On
the BWDBembankment is basically an unauthorised settlement.
There, most of the inhabitants live temporarily for 6/7 months
from October to April/Hay and only the male members of the family
live there for that partioular period of time for deep sea
fishing, The female and children of those families live in the
interior in more safer settlements. Those settlements are
charaoterised by organised well-knit and integrated pattern of
family life with a raised area of homestead where provisions are
made for accommodation of cattle, poultry, space for food storage
for the animals and family, vegetable garden, fruit bearing trees
and occasionally a pond for meeting the water requirements of a
number of families.

The looal people of the area are basically very idle. As in
the locality many easy earning occupations are available, so most
of them are satisfied with small amount of income which can be
earned very easily. i/hile the people migrated here from the
neighbouring distriots like Noakhali, Barisal etc. are very
ambitious and hard-working. They are desperate for their daily
earnings. Here women are more or less more conservative than the
other parts cf the country. So very few of them are found in the
environment outside the homestead. They are also not engaged in
any type of home based income-generating activity, Also in the
upper classes of the schools of the locality, a few female
students are found. Small children are not interested in school
based education, because they can alsc earn taka 20(30 daily from
fishing or collecting sea shells from the sea shore. Here also
another peculiarity is found that is the negative attitude on
more investment on improving housing environment. So in the study
area permanent structures are very few in number. Like the
general Bengali food habit, rice, fish and pulses are fcund to be
the major diet of the people. People cf the community usually
wear lungi and shirt or punjabi in their daily life.



J.6 POPULATION AND ATTRIBUTHS ,

Population data are reoorded in the national Census reports
by BBS, which indicate different population oharacteristics.
These information on this particular study area were collected by
the researcher fro~ literature survey and then oompared with the
field survey data and finally analysed for different indicators.
Village wise population data of Khurushkul Union according to the
1981 population census is shown in Table 3.3.

Table' 3.3
Village wise Population Data of Khurushkul Union.
--_._-------------.-------_._---------------._-----_.---------------------------_._------------------
~,u,"
No ••
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SO"". : lOanoSeri., ,1 ~!S OnChllt'~Qni Di,trict, 1188.

It is found from Table 3.3 that within the Khurushkul Union,
Khurushkul maUZa is the largest and it has offioially 15
villages, but during field survey, the researcher also found
another two new villages within that mauza whioh are not present
in the above table. The entire Khurushkul Union is not equally
vulnerable to oyolone and storm surge. Tetaia mauza is almost
risk free as it IS located within the high land of Cox.s Bazar
hill range. Also within Khurushkul mauza all the villages are not
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situated in high-risk zone, but some are located in such area
where land level is almost equal or below the mean Sea level, So
the researcher gave more emphasis on those localities for
collecting data during field survey. The results of that survey
Were tabulated and analysed in the following paragraphs.

3.6.1 POPULATION DENSITY

At the national level, population density of Bangladesh is
7.4/Hectare, but acoording to Table 3.4, in Khurushkul union it
is slightly higher and specially Khurushkul mauza is more orowded
due to its relatively olose connection with Cox's Bazar Thana
Sactar where major' transport arteries and market centres exist.

Table : 3.4
Hauza ~ise Population Density within Khurushkul Union.-----------------------------------------------------------Hauza
N~,

Area in
Hectare

Total
Population

Density
(PersonlHectare)

-----------------------------------------------------------
Khurushkul

Tetaia

1,715.6

623.2

19,190

3,144

11.18

504-----------------------------------------------------------Total 2,338.8 22,334 9.55
-----------------------------------------------------------
Sour" : Th1", S"i" of R8S0...C~ilt'gongD"trl", ~988.

Table
in case of
tremendous

3.4 reveals that,
cyclone this high

problem.
during any type of mass evacuation
density of population will create

3.6.2 POPULATION DISTRIBUTION BY AGE AND SEX

,

Among 'the total population
of the study area, 54% are male &
46% are female & the Male,Female
ratio is 1 : 0.87. Figure 3.4
reveals that 18.86% male & 18.88%
female po~ulation are equal to or
below 5 years of age; again 3.127-
male and 1.47% remale population
are above 80 years of age. These
child and aged persons are more
vulnerable to cyclone and storm
surge. Thus a significant portion
of the population (21%) of the
study area needs special attenti-
on for disaster'mitigation ~rogr-
am against surge and cyclone.

Figure' 3.4
Distribution of Household
Meubers by Age and Sex.

,,.,"
I
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fAHII.Y SIZB AMP UPILOF FAHlLY :3.6.3

Average family size within the
study area is 5.98 persons. According
to Table 3.3 the total number of ho-
useholds in study Un.ion i" 3,342,
while the ml.Xilllllmnumber of hou"e!Jo-
Ids (469) are present in Dakshin Ma-
munpara of KhurushkuJ mauza & minim-
um number of households (31) are
pre"ent in Panchayetp!!.ra of the same
mauza. Figure 3.5 shows that within
selected villages, majcrity of the
families are neue lear in type. This
contradiots to the long heritage of
joint family in rural are!!.s of this
Asian region, At. the "atlle time this
social factor also indicates that
like t.he urban areas typical social
and family values are also chanll:ing
in the rural regiOlls.

Figure' 3.5
PistrHmtion of
holds by Family

501"," : fiold Survey l79J.

I/ouse-
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Table: 3.5
Distribution of I/ousehold", by In()oJle llnd Family Hellber",.
-------------------- .._-------------------------------------------
IncomeGroup No. of Family Members----------------------------------------------------(Taka) 1 - , , - 7 8 - 10 Total
-----------------------------------------------------------------

IJpto llZi210 1{'l (.'j~%) 6 (40%) 2 (1'1%) 0 (0%) 20 (100%)
1001 - 3'lC0 43 (32%) 62 (47%) 28 (21%) 0 (01::) 133 (100%)
3001 - f030 6 0./%) 8 (23%) 2\ (00%) " (0%) 33 000%)~l & above 2( 6%) 11 (;14%) 18 (00%) (21(0%) 32 000%)-----------------------------------------------------------------Total 61 (28%) 89 (407.) 70 (32%) (21(0%) 27el (100%)
-----------------------------------------------------------------
SOU"' 1 fi,ld ~""'y199J.

Table 3.5 "hows that the maximum (60%) households of higher
inccme group (Tk.3001 and llbove) have more family members (8-H'l).
Its opposite explalJation is U:at as those families have mor"
members, So they have mare earning persons and ultimately the
earning", of those- family member" are contributing to increase the
tot!!.l hou~ehold income.

3.6.4 RESIDENT STATUS & MIGRATORY DEHAYlllR ,
According to figurA 3.6, a major

inhabitants of the localit.y are permnnent
area. This resident "talus for the people

portion (88%) of the
residents of the stlldy
may be considered to

t
" ",

J
,, ,

I ,,



•

imply the less active
and less mohile ohar-
acter of the vil1Rl<ers
at large. Bllt Diagram
3 4 reveals that only
54% of perm",nent fami-
lies are living in th-
is locality from their
grand fat.her's time &
the rest 46% families
are living here either
from their father's
period or they are the
first generation fami-
ly in t.his area.

Fillurc : 3.6 and 3.7.
Distribution of FUllilies by Re"ident
St.aLu" and Type of First Settler.

----'> "'''TI ~,,~C'~u
~"ORw,d ,.,.----.
-n0'1,)

f
I•

For how long the first
here, is also found from the

generat.ion families hav" been
field survey (sec Table 3.6).

living

Table: 3.8
Distribution of 1st Generation Fnmili"".
--- ---_._----- --- .__ ..----------- ---------- -----_ .._--------------
Category of Pres"noe NO.ofHouseholds Percentage

23
48
21

3

11
23

"4
----------------------------------------------"'---------------
Less thsn ~ years
From5 to 10 years
From11 to 20 years
Above2elyears

10040Tobd--------------------------------------------------------------
-----------------------------------------------------------

From Figures 3.6 & 3.7 'md Table 3.6, it is clear that.
thoul'(h in thi" area almost sl1 (88%) fsm; lies are now permanent,
that means t.hey pos,;es less tendency to migrate to other
localities, but about half (46%) of the pormanent families are
not living here for more than two generations, i.e. they are
either second or first generation families. Again, "11%of the
first generation families are living here for not more than 10
years. It mesns they are nor. th" original inhabit.ants of this
locality, they obviously migrated here from t.he nearby localities
or districts or regions, most "robably to avail the hetter
"conomie opportunities of this area.

3.6.5

From the field survey it was found that about 5Vl% of the
total population (both male Slid female) be.lonf!" t.o 1-5 snd 6-15
age group (see DiaJ1ram 3.1).As ", result percentage of unmarr- ied
Peopl", is quit", higher than marr'ied people (see Table 3.7).



Table' 3.7
Population Distribution by Sex and "arital Status.-~----------------~-------------------------------------~-

Married Unmarried Total
--------------------------------------------------~-------
Male
Female

275 (39~)
213 (35%)

43':1 (61%)
388 (65%)

7el5 (100%)
611 OOO~)

---------------------------------------------~------------
Total 488 (37~) 828(63~) 1316 000%)---------------------------------------------------------~

Table 3.1 indicates the predominance of young population
over the adult, thus affeoting the dependency ratio and the sue
of working people participating in produotive activities.

3.6.6 RHI,IGIOB OF HOUSEHOJ,D HRHBRES ,

In Khurushkul Union majority of the population is Muslim,
but there are certain separate villages for people of other
religion like Hindu and Buddhist, while Hindus are dominant.

Table' 3.6
Village-Vise Population Distribution by ReligiOIl.
---~------------~-------------------------------------------------------

---------------------------------------------------------------------~--
-------------------------~--------------~-------------

ReligionLocality

Muslim Hindu Buddhist Total I,1

,,

Pecharghona 967 , , 967
Dailpara 888 , , 893
Rastarpara 781 , , 781
Honupara 1,619 , 28 1,647
Fakirpara 7Z2 166 , 800
Palpara 252 947 , 1,189
Kulalpara 1,008 1,859 , 2,867
Hatkulapara 761 , , 761
Jaliapara 1,678 22 342 2,"42
Dakshin Mamunpara 2,285 882 , 3,111
Uttar Mamunpara 948 , , 945
Ruhullardail 1m 21' , 914
Uttar HindLlpara , 1,681 , 1,681
Panohayetpara 16 200 0 216
tlayapara 1,11el , , 1,170
Drilpara 947 8 , 947
Sikderpara 6'" , 8 8'"Fazusikderpara 787 8 , 787--~---------------------------------------------------------------------Total 15,777 (71%) 5,919 (277.)
-------------------------------------------------------------------~----

,
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But within the selected study villages, the researcher found
only one Buddhist settlement and the rest were Muslim settlem-
ents. Hindu settlements are not found in that particular area of
the study union.The summary of the findings is given in Table 3.9

Table: 3.9
Distribution of Households by their Religiou.
-----------------------------------------------~~----------
Religion NO.ofHouseholds E'ercentege
----~------------------------------~-----------------------
Muslim.
Buddhist

215
5

99
Z----------------------------------------------------------

Total 220 ".----------------------------------------------------------Sourre , n,l, Sur',",y!99l.

It Can be seen from Table 3.9 that within the villages of
the study area, majority (98~Oof the households are muslim and
this type of common religion status of the residents is obviously
a helpful factor of peaceful living environment in the community.

3.6.7 LEVEl, OF EDUCATION. :

Sour" 1 Field Survey1~9}.

I

CoO ••••••• ;""
~-...L7~"'"-"
<:'~"'1)

iL~'~"'~
<:'731_)

Figure : 3.8
Population Distribution
by Level of Education.

Figure 3.8 reveals that among
the total surveyed population 27% are
literate and rest 73% are illiterate,
Within the literate population 50%
can only sign, 29% read upto pri-
mary level, only 2.67% obtained gradu-
ation & the rest have education upto
S.S.C & H.S.C.level.Illiterate people
are normally less convinceable & are
more vulnerable to natural calamities
in case of taking decisions during
emergency situation, Under this circu-
mstance it can be said that without
improving the literacy level of majo-
rity population, it would be difficult
to motivate the inhabitants of local-
ity to participate in disaster manag-
ement process in order to reduce vul-
nerability of cyclone and storm surge.
Undet' the existing socioeconomio con-
text female portion of the sooiety
are mOre vulnerable to any type of
natural disaster. So this female class
of the sooiety should be self-reliant
and to beoome self-reliant education
plays a vital role.Therefot'e,level of
education for female is very crucial_
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B,t
wise

Ii very painful scenario of literacy rate
educational status is analysed (see Table

is found
3. H'I).

when sex

Table' 3.11'1
Level of Education According to Sex.-----------------------------------------------------------------
Sex Hlit. OnlyLit. Prim. Sec. High.Sec. Hns. Hast. Total-----------------------------------------------------------------
-----------------------------------------------------------------
Female Case 495

, B1

2 705
.28 100

I611
100

,,,,
B
1.13

23
3.29

37
6

" 34
9.3 5

71
11. 70

"'615Case 466
, 66

Male

-----------------------------------------------------------------
Total Case 961

, 73
177
13.5

103 42
B 3

23
1. 75

8 2 1316
.00 .15 100-----------------------------------------------------------------

Not. : Onlyhl".I, •••no "p.bl, of ~ivin! only th. ,i9' "d nothing "r,.
So",•• : fi,ld SurV"' 1?~3.

Table 3.10 reveals that as social status of male members of
the families are high in the society, so its reflection is also
present in the education sector. Here alsc "omen are deprived, as
a result 61% female are illiterate, while 66% male are illit-
erate. Again 4.7% male obtained education beyond secondary level,
but none of the female was found to possess that level.

3.6.6 LAND OtlMHB5lUf. :

In the study area population density is high
and quantity of land is not large, 50 scarcity
land is very much obvious. But analysis of data
percentage of land ownership and income group
associated, which indieates that income is based

(see Table 3.4)
of agricultural
shows that the
are positively
on agrieulture.

Table: 3.11
Distribution of Respondents by Quantity of
Agricultural Land.
--------------------------------------~------------~---
Quantity cf Agrioultural

Land (Hectare)
Numberof
Respondents

Percentage
(%)-------------------------------------------------------Upto ,.'" " "".21 1.", 47 54

1.01 2 .", 11 13
2."1 4", 5 6
4.01 & eb~, 1 1-------------------------------------------------------
Total 87 ,,,,

-------------------------------------------------------
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From Table 3.11 which presents landownership data, it is
clear that, among the 25% households of lowest income group who
have agricultural land, 80% of them are marginal farmers and all
the large farmers belong to households of high income group.
Which also indicates the unequal distribution of wealth among the
different classes of the society.

3.6.9 OCCUPATION AND INCOME :

In the study area 27% of the entire population have aCcess
to earning, that means they have some type of money earning
occupation and it is their main sCUrce of income. At the same
tiroe 5% of the total population have secondary occupation and in
this Case the most important characteristic is that all of them
are engaged in such primary occupation \-lhich continue only for a
particular period of the year. For the rest of the period of year
they entirely depend upon their secondary source of incoille to
maintain their daily life.

In case of type of the main
occupation not too many varieties
are found. But \-lhen the inhabitants
are distributed by occupation acco-
rding to their sex then a variation
is seen between the occupations of
the opposite SeX. Figure 3.8 revea-
als that 1% female is employed, 54%
of them are working as only hOllse
wife, who have no perscnal income,
Social and eccncmIc backwardness
of the community is the ultimate
consequence of this phenomena.Among
both the male and female employed
persons, a variety of occupations
are present and these are described
in Table 3.12.

Figure: 3.9
Occupation of Households
According to their Sex_

..""'.~",,"~~'.n(,"~".:>
""~"""'-...,.-E,,(,~'!,)
""""~ (:"0:>"..."~~o-.n
) "~"O~~~(,'-"'I.':>
•..•."oa~.,.(."-'1<>
M;~~"C.''''c,
U~"N.',""yE"C.~/')
,,~~••~~ •.•••'C.<,,)'->- ."'_!it> <:,".)H",,~,.,..~t>Wb."

(5"'1.)

So"r" f"ld 5""'1 1993.

Table' 3.12
Distribution of EllIployed Persons by Sex and Occupation.
--------------- .._-_ ..__ .._-----------------------_._----------------------------_._------------------

---------------------------_._---------------._----_.-------------------------._----------------
OHn'grL Hi". 'grl. "I Illtour Dlh", Tot,l

--------_._-------_._--------------- ..._--_."----------------.---._---------------------------_._---_.
J5 (10t]
~I~,I

J4I~.ml
1 : 1ill

41Iml
~ lUI

n Iml 1[, J:\m 6 11.1'1) 1~1(1001)
! (861) ~ r~l.) ~ I~i. I 7 Ileil)

--------- .._----------------------------------""_._--------------._--
Tot.l 35 oar.1 I j 151.1 41 111l.1 ,S 128tl lIb 11311 ,121.1 m f10nl
----.- .._---_."------------------------------------_.--_ .._-------------------._----------------------



From Table 3.12 it is'clear that although there are enough
agricultural land in the locality, farming as an occupation is
not at all popular. As it is a coastal region, so fishing and
fishing related business are more profitable and hence popular.
Agricl1lture is considered as a secondary source of income. But
majority of the occupations are vulnerable to cyclone and storm
surge during pre-and post-monsoon period of every year.

------------------------------------------

-------------------------------------------

-------------------------------------------
------------------------------------------

100.00351

Number of Peroentage
Respondents PO

Total

Upto ,_ 71 '"1001
""" 235 67

3001 "'" 17 5
4001 "'" 9 2.53

"'" """ 11 3.01
~1 -WZ0'il 3 .91
l00Z11-150Z{J 4 1.18
15001 & above 1 .37

Monthly Income Range
(Taka)

Table: 3.13
Distribution of Households by Income.

S,"r" : Fi,ld Survey 1991.

But from monetary
point of v~ew all the
households of different
income grol1ps are not
equally vulnerable to
cyclone and surge, beca-
'use the same aillollnt of
loss of income caused by
cyolone and surge has
different impact on hOI1-
seholds of different in-
come groups. Therefore,
income of local people
is an important factor
to identify their aotl1al
vulnerability to natural
disaster such as cyclcne
& storm surge.

The total monthly ~nocme of the households from study
villages is shown in Table 3.13. It appears from this table that
majority (87%) of the people belong to either lOl'leror lower-
middle income group. While these people need special attention in
any kind of disaster, there are also a very few persons (5.4?%)
of higher inoome grou~, who are mostly self-reliant.

3.7 ASSESSMENT OF LIVESTOCK,
The possession of

livestock & other belon-
ging of the people of
the study area is impor-.
tant for determining the
nature and dimension of
evacuation requirements
during cyclone and storm
surge. Figure 3.Hl shows,
that 18" households have
no livestook/poultry and
Cattle & hen are posses-
sed by maximum number of
households.

Figure : 3.1'"
Distribution of Households by the
Possession of Livestock & Poultry.

--"~- ------ ----- -_ .....---~-------

-- •__~--• --0--_- _. _

,ou", , Fl,ld ,urvol 19?3.
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Out of the total number of livestock & poultry (2362) in the
selected villages, B% are cattle and 82Y.are hen. Other types of
livestock and poultry are very few in number (see Table 3.14).

Table: 3.14
Distribution or Livestock by Type.
~--------------------~-------------------------

Nos.of Livestock Nos./Hollsehold--------------------------------------------~--
Cattle
Buffalo
Goat.
Sheep
Goose
Hoo

182
21
53
4

171
1931

0.83
o .lll
0.24
0.02
0.78
8.78

-----------------------------------------------
Total 2362 10.74-----------------------------------------------

It was gathered that except only one household all other
households maintain liVestock and poultry solely for domestic
consllmption and use. This indicates that proper motivation and
training of the local people for commeroial livestock rearing and
poultry raising could benefit the community people financially.

3.8 SOCro-ECONOMIC STATUS OF THE HOUSEHOLDS :

In the study area the sllrveyed households can be divided
into different classes on the basis of their socia-economic
status and the need for community development and disaster
management effort. In this regard, assessment of different means
used by the families to maintain their every day life will help
to identify their status. Within the study area the entire
households (22'1) use either wood or dry leaf as fuel.Bllt in caSe
of SOUrCe of light, slight variation is found (see Table 3.15).

Table: 3.15
Distribution of Households by Income and
Sources of Lighting.
------------------------------------------------------------
IncomeGroup Hurricane Kupi Electricity Total------------------------------------------------------------Upto 10:iJil
lOOl-3OOJ
X01-::::eoo
::001 ~ !!bove

l1l (0%")
8 (6%)
li'I (29%)
5 (47Y.)

Zl1l (100%)
125 (94%)
23 (66%)
14 (44%)

I:' (l1lJl:)
l1l (0%)
2 (5%)
3 (9%)

2l1J000%)
133 000%)
35 (100%")
32 (100%)------------------------------------------------------------Total 23 (1l1l%) 182 (83Y.) 5 (2%) 2Zl1l 000%)------------------------------------------------------------

SOU". : fl.ld su".Y J~91.
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Both electricity and hurricane1 as a source of light are

costly and oonsidered as a status symbol in the l"lJral areas
because majority of the households (58%) of higher inoome group
use either hurricane or electrioity as the SoUrce of light, while
among the households of lower income groups, their use is almost
absent. But in general majority (83:1::)of the households use kupi
as their source of light.

3.9 KAJOR ECONOMIC ACTIVITIES,

In the study area, the major economic activity is related
with fishing and fishing related business. The majority (81%) of
male labour force are involved in these aotivities (see Table
3.12). Agriculture is the second major activity in terms of both
economic return and number of persons involved. Except these
three activities, there are SOmeestab)'ishments which provide
economic activities in the study area. "/

•Table: :1.16
Peruanent Establishments and Persons Engaged
in Ecollouic Activities.
-----------------------------------------------------------------
Activity
~d
Data Item.

Locality

Khurushkul H!lllza Tetaia Mauza Total
-----------------------------------------------------------------
All
Sectors

Establishments

Persons Engaged

zoo
583

22

34

"'I
617-----------------------------------------------------------------

Manufao-
turing

Establishments

Persons Engaged

12
29

o 12

Wholesale/ Establishments 174 8 182
Retail tr- ------------------------------------------------------
ade,Hotels Persons Engaged 381 15 405-----------------------------------------------------------------
Community,
Personal
services

Establishments

Persons Engaged

94

164
14

19
108

183-----------------------------------------------------------------
In the Khurushkul Union, the total number of active labour

foroe is 14,081 (BBS,1981), but from the Table 3.16 it is found
that amonS that number of active labour force is only 617 persons
(4%) who are engaged in manufacturing, wholesale/retail trade,
hotels and in community, social & personal services. It means
that these sectors are performing very small role in the major
eoonomic activities of the study area.
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3. 10 YKGHTATIOB OF THE STUDY AREA :

Fea,'>ibility and Design Study of Cyclone Proteotion Projeot
II-(FAP 7), observed that afforestation in the coastal area can
playa very important role for improving the proteotion meaSUres
against oyolone and storm surge. But wrong type of tree for
afforestation will not be effeotive against cyclone and surge. So
an assessment of quality of vegetation will help in this regard.

-------~----------------------
------------------------------

Table: 3.17
Type of Trees in , Around
the Homestead Land.

,...,
I.'"0.67
0.17
'.50
'.50
0.03
,:'1.23
3...,
0.07
0.03
0.07
0.03
17.00
47.73
2.00
0.17
'.50
1'1.07
0.03
0.23
0.13
0.23
1'1.03
1.00
18.00
0.03
0.13
0.97
'.54
0.07
0.17
0.07

100.00

Number

115
37
B
5
15
15
1
7
77
2
1
2
1

517
1413
53
5
15
2
1
7,
7
1

34
536
1,

29
16
2
5
2

2988Total

Nameof Tree

Mango
Jackfruit
J~
,t"
Boroi
Guava
Safeda
Lemon
Banana
Amlaki
Jalpai_.
Date palm
Coconut
Betelnut
Krislmaehura
Koroi
Sisoo
Shunduri
Mahogony
Gamari
Shegun
Eucalyptus
'im
Tula
Bamboo
Chiba
Bhadi
3~
Handar
Tetai
Tolabaeh
Bhalua

Due to high rainfall and proxi-
mity to Bay of Bengal, this region
has rioh vegetation. The vegetation
of the high forest areas can be des-
cribed as a subtropical or tropical
deciduous type or semievergreen type.
On the other hand, different types of
plants are found on the low-lying or
marshy areas. Vegetation similar to
Sundarban are found along the co-
ast of this area which is now total-
ly cleared for shrimp cultivation.
From the household survey within the
study area, the most oommon type of
plants and trees which are present
within and around the homestead land
are identified and a list of that
findings is given in Table:3.l7.From
this table it is found that, among
the fruit trees mango is most common
along with banana.As big tree cooon-
ut and betel-nut are abundant within
the study area, which are effeotively
resistant to wind of high velocity &
at the same time ooconut is an uniq-
ue sou roe of fresh drinking water
during the periods of cyclone speoi-
ally when all the normal SOUroe of
drinking water are polluted. During
field visit within the study area,
many people of the looality reported
to the researcher that many of them
survived during the disaster of cYc-
lone April, 1991 by olimbing at the
top of either cooonut or betel-nut
trees and coconut also provided them
fresh drinking water.Other than the-
se trees, bamboo is another COIllOlOn
plant of the area, from which mcnet-
ary return is possible.Krishnachura2
is also huge in n~mber and during
spring it makes the landscape of the
area very bright & pleasant.
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3. 11 NATURE Of LOCAL HARKETS :

There are two permanent markets in the study area, where
daily necessities like, fish, meat, vegetable, stationary goods
etc. are available. But these markets are not performing as the
major marketing and trading centre of different locally produced
products like pan (betel-leaf), pottery and sea fish. Those
products are taken directly to the nearby wholesale marketing
centre of Cox's Bazar district headquarters. Within these two
markets there are some permanent structures which are used as
shops. These two markets are managed by sadar thana parishad of
Cox's Bazar and revenue from these markets are also collected by
that thana parishad. Other than these two markets, there are
certain isolated grocery shops, which are located scatterdly
within the entire study area to meet the daily necessity of the
inhabi tants.

3.12 J.ANDliSE PATTERR :

The present pattern of land utilization in the area is the
product of its physical condition and land use norm that has been
developed by the local people. A general survey of the land use
pattern reveals that two major types of use such as, homestead
land and farm land are the dominant land use of the area. At
present Cox's Bazar district has 873"" hectare of forest land
which is about 38 percent of total area of the district. Farm
land is basically used for cultivation of rice and pan, a large
portion of this farm land is also used for shrimp cultivation and •
salt production (Biswas, 1992). Most of these land are private
property. But the land on the hill range of western side of the
area, belongs to government forest department and it is known as
khas land. Systematio and planned development of forest is
possible in this land. but still it is unused and there is no
initiative from the oonoerned authority about it_

3.13 AGRICULTURAl. PRACTICES :

According to the 1983-84 Agricultural Census, the total
cultivated land in the study area was 2417 acres, that means 41%
area of the looality. Influenoe of salinity and availability of
irrigation water at deep ground water level has highly influenoed
the cropping pattern and agrioultural praotice of the study area.
At the same time like other parts of the country, the entire
labour force is not engaged in agrioulture seotor and involvement
of relatively a small number of people in this seotor has also a
great influence on agrioultural praotice. Cropping season is
broadly divided into Robi and Kharif. Deoember to April is Robi
and Hay to November is Kharif Season. The oultivable area under
different orops are described in the following table.



Table, 3.HI
Area in Hectare Under Different Crops Within Study Area.

LocalityT""of
C'W KhuruskkulMauza Tetaia Mauza Total

Net temporary crops 1551 614 8136.00 ,
Gross cropped 1722 1332 1221.00
Auspaddy 393 463 342.00
Amanpaddy 9., 34B 523.2eI
Bora paddy 117 493 244.00
HYVpaddy 112 59B 284.00
Wheat 1 1 80
Pulses 7 1 3.'"Sugar cane 1 , .49
Vegetables 142 6 59.2eI
Spioes 65 18 33.6lil

Table 3.18 reveals that aman paddy is the most Commoncrop
in the locality. Rice is cultivated in most of the land in Kharif
season. Two varieties of rice, Amonand Aus are grown in Kharif
season depending on natural rainfall. In Robi season, some Bora
rice are grown depending upon tubewell irrigation or water from
hill stream. Exoept rice, pulses, oil seeds, chilies, water
melon, potato and other kinds of vegetables are grown in this
area. In addition to these, Pan (belet-leaf) is another important
agricultural crop of this area, whioh is also a major sou roe of
inoome for this area. Pan is grown mainly on foots of the hills.

The source of draft power for agriculture is cattle and
buffalo. Deep tubewell and water from hill stream are the souroe
of irrigation for dry season in winter. While during Kharif
SeaSon natural rainfall is enough for oultivation.

J .14 NATURE OF HOUSING STOCK ,

Data from the field survey show that a great majority of
housing stook of the study area oonsist of temporary buildings or
struotures with weak foundations. All the struotures are single
storied. Materials used in construction of those struotures are
of less durable nature. The traditional materials like rope,
wire, nail eta are used for fixing the roof with wall and
columns. The applied techniques and details for this purpose are
not storn resistant. Table 3.19 shows the types of materials used
for the construction of different components of the available
housing stock of the locality.



Table' : 3'.19
Distribution of Homesteads by Construction Materials.----------------------------------------------~-------------------------
Component
of House
Structure

ConstructionMaterialsUsed in ~ of Homesteads-------------------------------------------------------~----
Wood Clay Brick C.C R.C.C Stone C.G.I. Bamboo Thatoh Other

Sheet---------------------------------------~--------------------------------
Floor 4 92 2 1 , 1 0 0 , ,
ilall 2.5 15 3 0 , 0 , 78 1.5 0
,,"of , 0 , , .45 0 42 1.S2 55 .73
Column 21 , 4.5 0 1.5 0 , 73 , ,
DoorlWindow 65 , 0 0 , , , 31 2 2--~----------------------------------~----------------------------------
Table 3.19 reveals that in most of the homesteads,floor is

const!."ucted by clay, wall by bamboo, roof by either thatch or
e,G.I,sheet, column by bamboo and door/window by either wood or
bamboo. There-fore, during-the cyclone, sudden on rush of sea
water with high velocity wind quickly and very easily destroy and
wash away such hcuses creating dangerous situation for people.

Destruction of the hou-
sing stock immediately rend-
'er the affected peol'le homel-
esS requiring I'rovision for
shelter. Figure 3.11 reveals
that 83% houses are located
eithe!." alone or in a small
group of less than 5 houses.
It means spatial distributi-
on of the houses within study
villages is more or less sca-
ttered, which will c!."eatese-
rious problems 1n cyclone
disaster management.

Figure: 3.11
Spatial Distribution of Houses.

LH;~""'n
F"'" "0',>0;
~o<.e'l'KE"
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Table: 3.2'"
Distribution of Houses by P1.

, .3048 m " 38, .6096 m 116 53, .9144 m 16 7
<1.524e m 5 2.18
>1.5240 m 4 1.82

SOU"' , Fi,ld Su".y 199J.

The plinth level (P1)"'of
the houses in relation to the
su!."!."oundingland level is an-
othe!."important aspect of the
homesteads to assess the deg-
ree of vulnerability of these
struct~res against storm sur-
ge.Table:3.20 gives a pioture
of this aspect. The table sh-
ows that 89~ houses are vuln~
erable to even annual local
level flood during mOnSOOn.
Again any type of oo~munity
based physical iml'rovement in

Range of E'1

Total

NO.of Houses

'38 "'" .00



housing sector for disaster management against cyclone and storm
surge require assessment of quality of housing stook in terms of
available services and utilities within them. Table 3.21 reveals
that assessment.

Table: 3.21
Distribution of Houses by Available Services & Utilities.

Services &Utilities Present Not Present Total

Source of Drinking Water 22l1l(1m7o) 0 (0X) 22l1l (1007.)
Latrine 195 (897.) 25 (1170) 22l1l(1m7.)
Sewerage 195 (8970) 25 (117.) 22l1l (10070)
Surface Drain 6 (37.) 214 (97%) 22l1l (1007.)
Electricity 13 (6%) ;]'l7 (947.) 22til (100%)
Grain Storage lIl1 (46%) 119 (54%) 22l1l(10070)
Direct Ccnnection with
COIIllDllnity'sMainRoad 178 (8170) 42 (1970) 220 (1m7o)

Sour" ; Fi,ld Survey 1~~.!,

From
houses in
standard,

the above table it is clear that like
terms of services and utilities is not
which require improvement.

the
also

quali ty of
up to the

3.15 KATER BODIHS ABO THRIR USR :
There are two huge ponds of more than 100 decimals within

the selected villages of the study area. There is another pond cf
medium category with a total area of 40 decimals.Other than these
small water bodies such as ditches which almost dry up during
winter are present in the area. The use of all these water bodies
is largely restricted to bathing and washing purposes. Fish
culture is another casual use, but crganised fish produotion
effort was not seen among them. Again 1270 of small water bodies
are not being used at all.

3.16 DHIN!ING VATER AND SANITATION CONDITION
It Was observed during the field survey that all the people

(H'07o) in the community derive their drinking water from
tubewell. In case of latrine, most of the households (7370) use
kutcha latrine. Figure 3.12 reveals that presence of any type of
surface drainage system among the surveyed homesteads is almost
nil. In case of sewerage system, it is also found that use of
hygienic ccncealed pit System is very little. Most of the
households (73%) use open drain or big hole or open ditch as the
fixed dumping ground of the solid waste. Again many homesteads in
the area were found with no type of permanent waste disposal
system (see Figure 3.12). Therefore, giving education on
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personal hea.lth
period oan be an
program for t,his

oare and hygiene for both
important component of the
looality.

normal and disaster
comm~nity development

Figure' 3.12
Type of Utilities Used by the Ho~seholds.

, La<'-I

-- -.- ---.-.- .--~_._---.---.--~-----~---

3.17 SUMMARY,
The soclo-economic profile of the study area provides a

comprehensive description on different aspects of site condition.
Assessment of the existing situation of the area and the
community will be helpful to forecast the needs and priorities of
cyclone disaster management and co~munity development prooess
within the study area. The major findings are

The area is highly vulnerable to cyclone & storm surge.
Settlements are linear.General life style of the people
is very simple. Here population density ~s quite
high. Almost 25% of the total population of the area
are either ohildren or aged and they are fo~nd to be
Illorevulnerable to cyclone and storm surge.

Houses are built On raised grounds but in most of the
oases plinth heights are not enough to resist
possible surge water which may penetrate into the
homesteads.

Here 99% female have no aCCess to earning, as a result
they are deprived in all sectors of life and without
improving their condition oommunity development will
not be possible.
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The two local markets are not providing the marketing
facilities of the locally produced goods. The existing
situation of economic activities indicate prospects for
development in multi-sectoral employment opportunities.

Most of the people being illiterate are normally less
oonvinceable. and are less active to community
participation for the oyolone disaster management. So
withoat improving their literacy level it would be
difficult to motivate them to participate in disaster
management and community development activities,

Assessment of livestock indicates that the protection
of livestock and other domestic animals is an important
component of cyclone disaster management. Presently
khas land on the hill range of the locality is left as
unused, where planned afforestation is possible.

Notes -"

1

,

,
Hurrioane is a kind of lamp, where flame 'is covered by
a glass dome.

Krishna-Chura is known as "Poinoiana "in botanical term.

PL determines the height of floor level of the
homestead in relation to sUI'rounding ground level.
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CHAPTER : 4-
CYCLONE AND
STORM SURGE
VULNERABILXTY
OF THE AREA
AND PEOPLE'S
RESPONSES



4. 1 IHTRODIlCTION ,

The study area is situated in the High Risk Area (HRA)l of
the ooastal region of Bangladesh, where cyclone and storm surge
are very common natural disasters and this area becomes
vulnerable to cyclone and surge every year. Recently this study
area faced the effects of the cyclone of 1881 and 1982. So data
on different aspeots of these two incidents were collected from
both primary and secondary sources and then the discussions
following in the present chapter is devoted to analyzing the
degree and nature of vulnerability of the area, and responses of
people tc withstand that vulnerability of cyclone and surge.

4.2 I,AND LEVEl. AND LEVEl, OF STORM SURGE INUNDATION,

From the broad contour map of Bangladesh it is found that
the general land level of Bangladesh is between 6 to 9 metres
above MSL. The general slope of land is from north to sOllth. But
in the south eastern part of the country slope is different as it
is a hilly area. The stlldy union is located in this area at the
eastern bank of Moheshkhali channel and this is basically a part
of Chittagong Coastal plain, between the Chittagong Hills and the
Bay of Bengal.

At the Eastern Border of the union where a part of
Chittagong Hill range is located, land level is 7.5 11\ (24.75')
above the Mean Sea Level (MSL). But the average land level of the
study area is 4.5 m (14.85') above MSL. The nature of land
terrain is sloping in east-west direotion and at the sea side the
land level is only 0.45~ (1.5') above HSL. From the reoonnaiss-
anoe SUrvey a schematic view of the area.s nature of land terrain
has been prepared and presented in Figure 4.1.

Figure: 4,1
East-Weat Vertical Seotion DraRn through the Study Area.
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Figure 4.1 has been drawn by taking the coastal embank~ent
of the area as the reference point. Vertical dimension of the
ellbankment and height of its peak from sea level at both high &
low tide was Ileasured. Then in relation to the embankment.s
height location of different points at different levels of the
land side was determined. Finally, ground level at those
locations were found from the Mean Sea Level and presented in the
Diagram.

Figure 4.1 reveals that different settlements of the study
union are located at different land levels. Near the embankment
scattered homesteads within agricultural land, which are located
at land level of only li'l.45 m (1.5') above MSL are directly
exposed to the threatening of storm surge. Then along both sides
of DC road permanent settlements are found, where land level is
1.37 m (4.5') above MSL. Next row of settlements are located on
more higher land level i.e. 3 m (1"') above MSL. Gradually this
level of land increases towards the eastern side of the union and
at the extreme eastern edge G.L. becomes 7.5 m (24.75') above
liSL.

Obviously, the area which is located on the land of higher
level in relation to MSL, there surge water will not reach. That
means, ground level of an area is very much important criteria to
deterlline that area's degree of vulnerability to storm surge
flooding. Therefore, on the basis of genel.'"al land level of the
study area which has been found from Figul.'"e 4.1, it can be
pl.'"edicted that the settlements in the study area within li'l.4 Km
(".25 mile) from the sea i.e. Moheshkhali channel al.'"ehighly
vulnerable to storm surge flooding. This assumption can be proved
frOlll the level of storm surge inundation and maximum distance of
surge line from coast within the study area during cyclone of
April, 1991.

Secondary data on this distance and depth of surge water is
found from literature survey. According to MCSP, during cyclone
of April, 1991, surge water entered into Khurushkul union from
Hoheshkhali Channel and travelled upto 1.5 Km(".94 mile) of
landside. Approximate surge depth/distance were 2.4 ~/".3 Km&
1.5 m/1.e! KmLe. within first ".3 Km(".19 mile) level of storm
surge inundation was 2.4 m (7.67') then for rest 1 Km (li'l.63 mile)
depth of surge water was 1.5 m(4.92')above the ground level (GL).

This data cn level of storm surge inundation in the study
area gives an overall view of storm surge flooding in that
locality. But to understand the nature of flooding and its depth
in specific locations within the study area, this overall view is
not enough. 50, primary data on inundation level by storm surge
of oyolone 1991 at different speoific locations were colleoted
through the field survey in the study area and this data also
helped to verify the accuracy of available secondary data on this
aspect. Analysis of that data are given in Table 4.1.
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Table: 4.1
Distribution of Hcmestelds by Level of Inundation 81 Village.

L".I of Vill'g" Co"r.d "odectb. '""'Y
Inun~alio" ------------------------- Totol
Abovo G,L.I.] R"hrpa,. p.,hargho", [""pa,. Jalhp'" R,kh""p.,, FaUrp'" 1I.~,Pa,.

!,4! to !.OJ 15(ml 8 II~ll
lUpin plinth
1.,,1]

1.1110U"I ,7 (Olll J6 (!lll
Ih'lt oj the
ground floor
h.ight)

U3 to "I.Ll 1:11121) 5 1101)
1,loo,l u~to
tI.• roo! of
ground flo,,]

15 om) . "I 11~01,)

!1381.) lle Ij~X]

1 1.14
(!h, •• tiro
grountl 1I,or
h'lgbtl

5 151] ,) 1!l1 l1 11;1.)

),

10t,1 II~ IleBl)51Ila~l) 15Ileel)"I~Ij~01); IJ0il) "Ioml lo(m).] neoml

5(,t"., h.ld 8ur"l, JI"J,).

It can be seen from Table 4.1 that all the homesteads of
different villages which were surveyed, were inundated by the
surge water of April cyclone 1991, but level of inundation was
different at different locations. Homesteads of Jaliapara and
Rakhainpara were completely submerged by surge water. Jaliapara
is located above BI/DBembankment at the coast line and according
to looal officials of BI/DB during April cyclone of 1991 surge
water completely washed away the embankment and water reached
upto 2.44m (8') above this embankment. Rakhainpara is only ".21
km (".13 mile) away from the embankment, where surge water
reached upto the roof of 1st floor i.e. 4.88 m (16') above G.L.
and this level of inundation was marked by BI/DB engineer on the
wall of a three-storied structure. Then by entering at more
interior of the land, level of surge ;fater gradually deoreased.
50 homesteads of Rastarpara which is ".35 km <".22 miles) away
from the coast line, ;fere submerged upto 1.S3 to 2.4 m (6' to S.)
depth above G.L. Though Peoharghona is further away from the sea
(".61 km)(lil.3B mile) than Rastarpara, but surge water not only
entered here from the Sea of western side but also from
Joariakhal of north eastern side. So there B5% of total
homesteads Were flooded llpto 1.B3 to 2.4 m (6' to B') above G.L.
Uttar Mamunpara is located in more or less better position, 0.70
km (".44 mile) away from the ooast line where most of the
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homesteads (62~) were inundated u~to e.46 to e.61 m (1.5" to 2').
Among the surveyed.villages"Kauar~ara and Fakirpara are placed in
relatively most safer locations".Kauar~ara is e.8 km (0,5 mile)
and Fakir~ara is 1.2 Kill(e.7S mile) aWay from the coast line.
Again ground level of these two villages in relation to MSL are
relatively higher than other villages of the area. 50 though
surge water entered into these localities, but all the homesteads
(leeX) were inundated upto only e.46 to e.61 III (1.5" to 2') above
G. L.

From the above analysis a cOIll~letepicture of storm surge
inundation level within the study area during cyclone of A~ril,
1991, oan be found and this picture is graphically presented in
Figure 4.2.
Figure' 4.2
Storn Surge Inundation Level in the Study Area.
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Sou,,, F"ld s",vey, 1993.

4.3 GEO-TKCHNICAI, &; HYDRO-MKTROROLOGICAI,
CONDITION OF THE STUDY AREA :

The study area is composed of grey piedmont soils. This soil
is structured. grey sandy loams to clays and strongly aoid. This
type of soil is generally developed in piedmont outwash in the
piedmont aprons and valleys in areas adjoining or within the
north eastern hilly region. These soils are often affected by
flash floods from the hills and liable to burial by fresh sandy
deposits. Preliminary studies on soil quality of this ooastal
region have shown that poor foundation soil oondition exists in
Illanyplaoes and wide variation in soil oondition may exist even
within neighbouring looalities. The soil in the study area
appears'to be highly compressible and soft. For foundation of any
multi-storied struoture, piling or other type of ground
improvement may be required. Soil test result is available for
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Magnama of Chakaria thana, but no boring has yet been done in
khurushkul area. Therefore, it is necessary that no permanent
oonstruction should be undertaken in the study area without soil
boring and testing, and without reviewing the foundation design.

A number of hydro~meteorological data are necessary for
planning of cyclone shelter. Short duration and long duration
rainfall data are necessary to determine the type of drainage
facilities. Rainfall data during cyclone is required to verify
the sccpe of reservoir for rainfall harvesting to be used as
source of fresh drinking water during and after cyclone. Data on
maximum wind speed in the study area will help to identify the
type of structural System of shelter. Data on ground water level
in the study area is also required for determining a drinking
water supply system which will extract ground water. At the same
time extreme surface water level in the study area, amplitude of
tidal wave along the coast of the study area, estimated design
surge heights for different return periods at this coast line and
relative sea level rise in this region in near future are
necessary to fix the floor height of a cyclcne shelter ln
relation to the surrounding ground level.

Intensity-Duration-Frequency (IDF) curves for the four key
stations (Barisal, Hatiya, Sandwip & Chittagong) have been drawn
by MCSP. In Flgures 4,3 and 4.4 long and short duration lDF
curves for Chittagong are shown.
Figure: 4.3
Long Uuration I-D-F Curves
for Chittagong.
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Figure: 4.4
Short Duration I-D-F Curves
for Chittagong.
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Figures 4.3 and 4.4 show that Chittagong region has the
highest rainfall intensity for all durations and return periods
among different coastal regions and this rainfall data is abo
applicable to Cox's Bazar district of south eastern region of the
country. The total duration of rainfall (T in hr) and
oorresponding average rainfall intensity (1 in ~m/hr) during the
cyclones at Chittagong station, along with the yearly maximum
wind speeds measured by anemometer for Cox's Bazar station are
given in Table 4.2.

Table: 4.2
Summary of Rainfall
and Yearly Maximum
Cox's Bazar Station.

in Chittmgong Station during Cyclones
Wind Speed Measured by Anemometer at

Year Rainfall at Chittagong Wind Speed at Cox's
cf Cyclone

T (hr) I (mm/hr) (Km/hr)

1937 3 1.67 96
1963 18 2.1'16 135
1984 33 3.06 61
1965 39 7.13 37

1966 30 4.03 117
1967 33 6.1'13 37

1966 21 2.76 55
1869 H.A. H.A. H.A.

1900 24 1.42 H.A.

1981 N.A. N.A. H.A.

So",," , S"ghd.,h ~.t.orologic.l D'p"t •• nt UMDI,mJ.
BIIDanemometers can register a maximum of 11'11'1kncts (185.2

km/hr) wind speed. Since cyclonic wind speeds are much higher,
therefore they are u5ually estimated from pressure difference.
According to IICSP, on the basis of data of 1972-B6 period, wind
speed for 11'1, 21'1, 51'1 & 11'1111years of return period are
respectively 135, 159, 191'1& 214 klll/hr for Cox's Bazar which are
higher than any other station of the country.

Figures 4.5 and 4.6 show that, lowest water depth occUrS in
Chittagong coastal plain during April which is pre-monsoon

., cyclcnic pericd, but then also water depth lies within 6 meter
i.e. 21'1'. The desirable maximum lift for hand tubewells is 6-7m
(20-22 ft) fraIl ground surface. Therefore, operation of hand
tubewells at ground surface will not be a problem during pre-
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monsoon period, but if shelters. are to be built on killas, then a
deepset tubewell may be necessary. During post monsoon oyclonic
period also ground water level remains much higher and therefore,
hand tubewell operation during this period in the study area will
not be a problem at all.

Figure' 4.5
HistograD of Highest Depth of
Ground Water Level and TiDe
of Occurrence.

Figure: 4.6
Histogram of Lo~est Depth of
Ground Water Level and Time
of Occurrence .
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Extreme surfaoe water level within the study area during
monsoon oan be found from thana level data. According to MPO,
extreme surface water level at Cox's Bazar area during mOnSOOn
for 221, 50 & 100 years return »eriod are respectively 3.78, 3.84
& 3,88 meter above PWD datums i.e. l1SL. (l1PO, 1986). These
surface water level for different return periods are relatively
lower than other locations of high risk area, (see Figure 4.7)
but these data do not include extreme water level due to cyclonic
storm surge.

Figure: 4.7
Schenatie Representation of Relationship Bet~een Ground
Water Level and Level of Innndation by Land Type.
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Tides2 in the coastal waters of Bangladesh are
predominantly semi-diurnal. The principal semi-diurnal tidal
constituents are called H2 and 52, relating to synodic tide of
the moon and sun, respectively. Their amplitudes at the study
area along the coast are M2 = 1.06 m and 52 = 0.46 m (MC5P,199Z).
The difference between high water and low water levels during a
tide is called range of the tide. Along the coast of the study
area, the mean range of spring tide is, 2(H2 + 52)= 3.04 ~.

On the basis of storm surge heights during previous
incidents of cyclones along different coastal regions of the
country, MC5P prepared the design surge heights at the sea coast
of different coastal regions of the oountry at 90;4 confidence
limits. Aooording to MCSP's prediction along the ooast of Teknaf
to Cox.s Bazar, design surge heights at 90;4confidence limits for
20, 50 & 100 years return periods are respectively 2.7 t 0.7 10., I
3.7 t 0.8 ID.and 4.5 t 1_3 ID..Not only this surge height, but also
the amplitude of local wind wave above the storm surge WaVe is
important to determine the height of storm surge inundation free
platform. Now, there 1S no data on the height of local Waves
during inundation by storm surge wave. After discussion with
looal people MC5p.s consultants found that the amplitude of local
waVe equals to 1/4 th of surge height but not less than 1 m.
Again surge height decreases when surge water enters into the
1nner side of the land and the rate of deorease in surge height
depends on the resistance as well as on the land slope. This rate
is larger ln the Chittagong-Cox's Bazar-Teknaf Coastal area
oompared to that in the remaining part of the whole coastal area.
This is beoause the Chittagong Coastal plain has relatively
steeper land slope oompared to that of other coastal areas and
according to HC5P for Chittagong-Cox's Bazar-Teknaf coastal
region the rate of decrease is 1/2 m per km (see Figure 4.8).
Figure' 4.8
Profile of the Starn Surge Wave ~ith Local Wind Wave.

,our" , KCSP, m2.
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Numerous studies have concluded that the eustatic rise of
sea-level ~ill accelerate due to the increase in the earth's
temperature as a result of the ccncentration of greenhouse gases.
Soientists at the Woods Hole Oceanographio Institution of the usA
made a long term prcjeotions cf the relative rise of sea -level
and its oonsequenoes for the Bengal Delta by the years 2050 and
2100, ~hich are important to predict the storm surge effects in
future ~ithin the study area. According to their predictions, the
relative rise of sea level in the Bengal Delta will range from
0.8 tc 1.5 m by the year 2050 and 3.4 to 4.6 m by the year 2100
(ESCAP, 1987). It Deans in near future vulnerability due to
cyolone and storm surge within the study area will increase
further (see Figure 4.9).

0(.4 EXISTING PlIBJ.IC aND PRIVATE BUILDINGS IN THE STUDY AREA :

From the field survey it ~as found that, there are 34 puooa
buildings within the study area. Among them 12 are more than one
storied and others are single storied (see Table 4.3).

Table : 4.3
List of Hulti--st.oriedE'uccaBuildingswithin KturushkulUnioo.
~,,~ 01 ~u;ldini H,"zo Nor.,] U•• No. of C'P"; ty H'''I •• "t

StorO! ., S!lolter

e.C thu,",hlul Clin" , '" Publi,

thuru,h,ul ~iqhS<hocl • "~DCI , l.~~ Public

South thuru,h,ul P. School P"."y S[hODl , m8 Publi,

Kiddl, Khuru,h"l P. S,h"l , 1m

E•• t thuru,h,ul P. Sth'ol • , 15B~

Nort~Khur•• h'u! P. Sohool , m,
T,toi. Pri."y School lotai, , 1;~m

BnR~SCydo", Sh,ll •• thO'u,h,,] S,hool , ". """
~orld Vi,io, C,do", S~,I!., Oifico , ,.. '""
Ki" R,ligiou, lu",tio" , "" ~o•• u"Hy

!dudi. ".d",b. ~.dr•• h. , m~ Pn"t.

Aq", Fi,h.des Ltd. F.dory , "" Pri,o!.
So,,,. : fi,ld Survey, 1m.
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FIGURE: 4.9

COASTAL IMPACTS OF SEll t.P.VEL RISE HI BANGLADESH.
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Source: Uniled f\laliolls EnvilorllllGrll Programme (UNEPj. The Greenhouse
Gases, UNErlGlobeti ErwirorlmQnl MonilorirlQ Syslem ErivirOlllTl81l1Ubrary
NO.1 (UNEP, Nailobi, 19m), p 31, .
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Strongly built multi-storied buildings oan serve as cyclone
shelter and can play an important role to reduce the vulnerabi-
lity of the area due to cyclone and surge, Therefore, data on all
types of pucca buildings will be helpful to assess the area's
degree of vulnerability, number and size of shelters required for
the area. Other than the multi-stcried buildings, there are 22
single-storied pueea buildings in the area (see Table 4,4).

HOlIlta,iAhmed's house Residence
Sou,,,, ~CSP,Dra1tF'O,l R'port,~Dlu., IV,~,D1-B-n,19n,

Pucca BuildinSs in
Mauza Use

"

"

Public

Private

the Study Union.
Area (sft) Oomership

3200 Private

'"8ill
400

13",
'''''
1200
1200

400
400

4'"
800
288..,..,
1125

'''''
10m..,
700

"'"77'
400

".
""

"

"

Sho,

Shop

M~ket

Sh",

Office

Market

Residence

Residence

Residence

"

Tetaia

Khurushlrnl

Nul"Md. Cholorltrury's house Khurushlrnl

NaguMiah's house

Hazi AbuTaher's house

/ll!lir Hamza's house
Hd. Bashir Ahmad's house

Dhirandra Pal's house

Abul Chahbir"s house
Hazi Abdul Salam"s Villa

Ranjit kUlllll.rDhar's kutir

Jaynal Brothers & Co,

Nazir Ahmed's shop
Sult8Jl Ahmed"sbuilding

K~im Dad"shouse

Subas KumarPal" shouse
NazmulHoq'shouse
Juhar Ahmed"shouse

U.P Bhab8Jl

Bazlul K~im Market

Badsha Hia" '0 house
Abul Kashem'shouse

Abul Sattar's house

Ferdous Ahllled"'0 house
Brothers Group

Abul Bashar Bhaban

Table , ".4
List of Single Storied
Nemeof the Building
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Tables 4.3 and 4.4 show that only 2/3 storied buildings are
oapable to serve as oyclone shelter, while conversion of a
single storey building into a multi-storied structure is not
always possible due to VarlOUS technical and social reasons.
Allong the permanent structures that exist in the union, File, high
school building, Kiam and Hadrasha Building were used as shelter
durinS April cyclone of 1991. Other buildings have been
constructed reoently and they are designed to serve as shelter3
during cyclone. Therefore, these struatures will be able to
provide shelter facility to 8iX of the total population of the
study area, which is relatively a good number in relation to the
situation of other coastal regions of the country. But still 39X
population of the study area have no plaoe of evacuation in case
of cyclonic disaster, so construction of new shelters will be
helpful to reduce their vulnerability.

4.5 SOCIAL ARC PHlSlCAI. INFRASTRlICTJlRK OF THE STUDY ARKA

Among the social infrastructure, there are five prilnary
schools, one high Schcc14, two large madrashas, one family
welfare centre in the study area. Cyclone shelter cf BOReS at
Rastarpara is used as feeder Sohool during normal time. Among
different NGDsworking here World Vision is operating from their
permanent base station at Kauarpara and this station can also be
used as cyolone shelter. Ganoshastha, Poush, CCOSand CAREare
four other NGOswho are working here on social forestry, housing,
road improvement and improvement of primary health care. FWC is
the major health centre and there is another mini health centre
which was established here by Kuwaiti aid immediately after the
cyclone of 1991. UP building is the administrative centre of the
area and it is located near middle Khurushkul market.

hblo : 4.5
Dlstributlon 01 Homtrids b! tholr ~Ilt.n<rs IrOI CO'lunil! Smlcr Ficilitirs.

Di,I."c. No. "d l of Ho""I •••j, frOt Co.,,",l, F"ilitl.,
IK.l Pri."y "hool H'gh \,~ool '" UPmil" eye 1,,",~,H•• SOl'"

Uptoe.2 88 (ml 89 (m)

1l.1H.1 D. [1~11 19 (1m 2j lllli n [1,11

~.41-1.B 81 13D11 75 (14X) 9 I'X) a (lll 9 I'l)
1l.S1-1.2 11 [19ll
1.2H.1. 971411.1 1~9nIl,l ~. 143~1 'b 1111) ~1lml
1.61-1.• ~ [2tl
1.'1-3.2 Ie !>XI fl (jX) I~; 1'811 l~; l,aXI

:I.1H.8 11 (Ill 11 I~tl
lol.1 l1e[lml 12~lle@11 moml l1~llIleXI l1e(lIl~X) m(le~XI
s.,,,, : Fi,ld Survoy, 11~l.
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Table 4.5 reveals that a laq,e portion of homesteads (713~) !

are located within 0.4 kill distance froD! the primary school. High
school"s distance is relatively larger (1.21-1-6 kill) for lll"-ny
households (44%) and the situation is same for File. UP office and
bazaar are located at a distance of 2.4 km or higher from most of ,'/
the homesteads. A cyclone shelter (BDReS) is also located within
less the 0.2 kill distance from 40% homesteads. It means that
community service facilities are located at a more or less ~
reasonable distance from majority of the homesteads, but quality
and quantity of those facilities in relation to the total
household population are not uptc the standard.

In case of physioal infrastructure, roads, bridges and
culverts are main components. Within the study area the major
cOllmunication network is the road, but their quality are very
poor. This road network is composed of three types of rural roads
(see Table 4.6).

Table: 4.6
Classification of Roads in the Study Area.

Category of Length Crust Pavement
rcads (lim) Width width

(.) (0)

Rural Roads 2 4.89 3.05
Twe RI
(Thana Roads)

Rural Roads, 4 3.66 "Type R2 pavement
(Union Roads)

Rural Roads 2.44 """, R3 pavement
(Village Roads)

Shoulder
width

0.92

Definition

Road connecting unicn
HQand local markets
with thana road system

Road connect ill!,
villages with local
markets and Union flQ

Roads within a village
or between villages

The study union is not directly connected with the thana
road network, as there is a river between Khurushkul union and
Cox"s Bazar thana HQ and there is no bridge over this river.
People have to oross the river by boat. The ferry ghat at
Khurushkul side is connected with Khurushkul UP office and south
Khurushkul market by the rural road type IU, 1 km of this road
from river bank is covered with brick soling. Then the rest of
the portion of the road is earthen road. All other types of road
in the study area are also earthen roads with many broken RCC
culverts and, during monsoon these roads become muddy. Most of
the homesteads of the study area are located far from the ferry
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ghat. People generally travel from ferry ghat to market by hired
tempo, scooter or jeep, There is a servioe of jeep from ferry
ghat to Tetaia mauza during dry SeasOn. Within the union, people
generally move by foot from one village to another village or to
~arket. During dry season journey by foot takes 30 to 45 minutes
to oross 1.6 km (1 mile), but during monsoon movement of
automobiles beoomes almost impossible through the muddy roads and
travel by foot also beoomes tille consuming. Then to eross 1 km by
foot 1 to 1.5 hours time is necessary, The study area is also
connected to Cox's Bazar by trawler, generally fish oarrying
trawlers travel between Cox's Bazar and the eastern bank of
Moheshkhali channel at Khurushkul. But there is no fixed jetty as
landing platform for water vessels on this bank cf Moheshkhali
channel, so communica-tion through waterway is net at all smooth,
Electric line from Cox's Bazar sub-statien goes through 2 km of
Khurushkul union. So near the Bakkhali river 2/5 th of the study
area is electrified, but the low lying villages of the area like
Rastarpara is out of the area of this service line. Other than
this electric line, there is no other service or utility line in
the study area. CPP office of Khurushkul is connected to BDRCS's
thana HQoffice of Cox's Bazar by a VHFwireless set. So in case
ef cyclone quick information exchange between the study area and
COXCsBazar is possible, if CPP volunteers perform their duty
sinoerely, But overall condition of physical infrastructure
within the study area is very poor and it inoreases the level of
vulnerability of this area,

"'. B ASSESSMENT Of rEOrl,E'5 RESPONSES TO CYCLONE
AND STORM SURGE. :

Information relating to what actually happened during the
past cyclones, what types of disaster management operation
worked, how the affected people reacted to the disaster, what Was
the inherent strength of the society to resist the natural
disasters etc, are found to be important in cyclone vulnerability
analysis. Therefore, the traditional means of responses of the
study area's people to withstand the vulnerability of cyclone and
storm surge are investigated here,

•

'\

4.6.1 SOIIRCES OF CYCLONE FORECASTIHG :

The cyclone forecasters of the Storm Warning Centre (SWC) of
Bangladesh Meteorological Department (BMD) issue weather
bulletins in conneotion with the depression, passages of sterms
eto, These bulletins usually reach to the people of coastal areas
from different national and local level public and private
sources (see Table 4.7).

77



Table: 4.7
Distribution
Forecasting.

of Respondents by Sources of Cyclone

Income Ye'll of TV
Group Cyclone
(Taka)

Upto 1991

""" 1992

1001- 1991
3000 1992

3001- 1991- 1992

"""above
1991
1992

1 (3%)
1 (3:0

Radio BDRCS "00 Self Not
other assess- aware
people ment

3 (15%) 11 (5S:0 6 (3lZll!:)
1 (Sl!:) 1111(50l!:) 9 (45l!:)

71 (53l!:) 34 (25%) 23 (18%) 1 (1%) 4 (3%)
59 (45'0 53 (39%) ~ (15%) 1 (1%)

22 (63%) 1fl (29%) 3 (8%)
19 (54%) 13 (3B%) 3 (8%)

24 (751') 7 (22?-)
22 (69%) 8 (25%) 1 (3%)

Total 1991
1992

1 (@.S%) 120 (SS%) 62 (28%) 32 (15%) 1 (".S%) 4 (1%)
1 (k'I.5%) 11111(45%) 84 (38%) 33 (16%) 1 (1".5%)

,our" , Fi,ld ,u,vey, Hn.

Table 4.7 reveals that during cyclone of 1991 while 9970 of
the respondents became aware cf the ccming cyclone, 5570 of the
total respondents got the news from radio, 28% from volunteers cf
BDRCS and 15% received the news indirectly from other persons.
Among the people of lower income group, while 85% respondents
received the news either from BDRCSvolunteers or from other
people, only 15% people of that group got the news directly from
radio. The situation was almost the same in 1992. That means
access to radio is very much limited for the people of lower
income group. Again while 2Bl!: of the total respondents received
the news of coming cyclone from BDRCSvolunteers in 1991, 3B:t got
the news from the same source (BDRCS) in 1992. This indicates
that after the disaster of April cyclone of 1991, in 1992 cpr
volunteers of BORCSwere more active to infcrm pecple about the
coming danger.

.:.

4.6.2 NATURR OF DISASTER PRHPAREDNESa '

1

Though majority of the respondents during both the cyclones
of 1991 and 1992 knew that a massive cyclone was coming (see
Table 4.7), but according to Table 4.8, their preparations to
avoid the damages frcm the coming disaster were very much
insignificant.

18
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Tab Ie , 4.8
Distribution of Households by Nature of preparation Against
Cyclone & Surge.

IncOllle Year of No Mental PreparingTransportation
Group Cyclone preparation preparation Survival of Valuable
(Taka) to leave items goods

house like food
Upto l..OO<'1991 15 (75%) 3 (15%) 1 (5%) 1 (5%) ,

1992 8 (4Ql%) 7 (35%) 4 (2I'l%) 1 (5%) rW2l1-302IeJ1981 119 (89%) 13 (10%) 1 (1%)
,J1992 85 (64%) 35 (28%) n (10%)

3Z01-~ 1991 23 (667.) 7 (2I'l%) 5 (14%)
1992 18 (517.) 12 (34%) 4 (127.) 1 (3%)

5001& 1991 16 (50%) 7 (Zi%:) 4 (13%) 5 (167.)
above 1892 19 (59%) 5 (16%) 2 (6%) 6 (19%)

Total 1991 173 (79%) 3'l (13%) 11 (5%) 6 (37.)
1992 132l (59%) 59 (27%) 23 (ill% ) 8 (4%)

S,u,c. , Fi,l<I Surv,y, im.

Table 4.8 shows that during the cyclone of 1991 people of
lower income groupS Were more reluctant to take any preparation
against coming disaster than people of higher income groups.
Possibly this Was because households of lower income grcups had
very little things to loose.

Figure : 4.11''1
Distributiou of Households by
Source of Assistance Received.

"l<IG""oUR('v.:o,,~,,~~
C'''l-)

Figure: 4.11
Distribution of Households by
Types of Assistance Received.

",~,",,.,G""'-
(P1.)

(,'"~'''~~~;~"-
C."3<!>n

Sour" , Fi,ld ,e"'t, !993.

Figure 4.10 reveals that 86% of the respondent households
received nO assistance from any source for taking preparations
before cyclone attacked in 1991. Households who received
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assistance infor][[edthat all the assistances came from CPP
volunteers and neighbours, but households of higher income groups
received more attention from the CPP volunteers. From Figure
4.11 it is found that, among the types of assistances received by
the households, signal and advice were the important types. For
evacuation some households of higher 1ncome grollps received
assistance in the cyclone of 1992.

4.6.3 ~AT]JRE OF EVACUATION :
According to CPP after receiving the danger signal no. 8,

evacuation of people fro][[high risk zone has to be started, but
dllring'the oyolone of 19S1, pictllre was completely different. At
that time even after the forecast of danger signal no. 10,
evacuation process by different ~oncerned agencies did not start.
People of the study area were also more or less reluctant to take
any preparation against the coming danger, but when they saw sea
water was coming with huge ~eight then they vacated their houses
as quickly as possible. Table 4.9 shows the nature of vacating by
the households during both the cyclones of 1991 and 1992.

Table: 4.9
Distribution of
Income
Group
(Taka)

Year of
Cyclone

Households by Nature of Vacating
All Only All flobcdy
members of female members
Household and except

children 1/2

Houses.
Total

Upto 1~ 1981 18 (00%) 2 (:ill%) 2eI (1021%)
1992 2eI (lOO%) 2eI (loo%)

l00l-3e(J0 1991 128 (96%) 5 (4%) 133 (lOO%)
1882 113 (85%) 6 (5%) H (l07.) 133 (1021%)

3'Z01- 5ZI0ll 1881 " (77%) 1 (3%) 4 (117.) 3 (87.) 35 ( 100%)
1882 18 (S4%) 2 (6%) 6 (l7%) 8 ( 23:::) 35 ( 1021%)

5001 & 1991 2eI (62:::) 2 (6%) 5 (16%) 5 (16%) 32 (1001,)
above 1892 16 (C;0%) 8 (25%) 8 (25:::) 32 (lOO%)

Total 1981 183 (88%) 2 (l%) 9 (4%) 15 (77.) '" (l00%)
1992 168 (76%) 16 (8%) 6 (2%) 3'J (14%) '" ( 100%)

Sou,," : Fi,ld sU'''I. 1m.

Table 4.9 sho~s that 88% of households vacated their houses
during cyclone of 1991 and for 1992 this percentage WaS 76%.
During cyclone of 1992, people were more or less reluctant due to
the normal behaviour of the nature. Most of the people predicted
that no major cyclone "QuId attack them, though ][[eterological
department was forecasting danger signal no. H'l. So, at the last
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moment by the initiative of local level CPP volunteers and
concerned government officials, some of the inhabitants of the
study area moved to safe places. However, among the households
of lower income group, percentage of households who have vacated
their houses was relatively high (gel:!:). The correlation
coefficient between the percentage of households who have vacated
their houses during cyclone of 1991 and their level of income
is ~eI.96 (this value of r is varified through t-test at 5% level
of significance), indicating a high degree of negative
correlation between income and tendency to leave the house during
cyclone, i.e. as incollleincrease tendency to leave the house in
case of disaster decreases. Households of higher income groups
most probably felt insecurity of their assets in case of vacating
their houses completely.

Table , 4.U'J
Goods Taken by- the Households while VlICating their Hr.uses.

10(0.' 6roup
n,••)

I••r ,I
tyd"",

!:loth, i,dd ioq Food Pols l"d
~ooH"q.,t,,,,I,

V.1Ulbl.
good.

Tolal

Up!. 1~!~ 1991 ~ 1331]
1m lJ mtl

1~IIH~a~1991 7 I~t)
1m ~8 (ml

J~~Hi!8 1991 ~1J5l:I
1m ) [ml

~nl I abo," 1991 I I~1)
1m 1 (ml

Totol 1991 IS I~ll
1m 85 (ml

Slur<. , Fi,ld Su''''1, 1m.

1 Inl

111m] lB 11ml
I mil l~(1~n)

m 1151) 13111@~!1
1 1111 1 (21) ~~ I~'ll llJ mUI

11 18~11 27 II~Wll
~ 12~!1 11 1.111 1! II~~II

I (511 l' 1151) 2! IJ!~11
1 [bll 1 (011 9mil I, Ollnl

I IIll m 1m) 193Ij!~ll
o I~ll 1 III I 1 lit) SJ [~'ll 108mnl

Table 4.1~ reveals that in 1991, 91% of households failed to
take anything with them as they left their hcuses at the last
moment just before hitting the surge water when there was no time
to take anything except their lives. But the situation
considerably improved in 1992 when 51% households took cloths
with them while vacating their hOllses. During both the cyclones
nobody took any type of livestock in case of evacuation.

From Figure 4.12 it is found that, 58X cf the households who
vacated their homesteads did not take their livestock with them
as there was no time. Again 8% of the households informed that
taking of livestock with them was not possible because there
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was no shelter in or around their locality where livestock can be
kept safely and easily. But Figure 4.12 reveals that during
cyclone' of 1992 majority of households (61%) had no livestock and
as a result it was not required for then to take livestock during
evacuation of 1992. Livestock is a very valuable asset in rural
area, but in case of disaster usually people fail to protect this
valuable asset. In the coastal region where there are limited
facilities tc save human lives, preparation and provision cf
facilities to give protection to livestock may be thought by the
inhabitants as an impossible task. So, during previous incidents
of disaster it WaS Seen that people generally abandoned their
livestock during evacuation time (see Figure,4.13). But livestock
and poultry are not cnly the personal asset, they are also the
national assets of this country, Therefore, the provisions for
livestock protection from natural disaster in the coastal areas
are essential.

Figure : 4.12
Reasons for not
in Shelter.

Taking Livestock
Figure
Way of
Before

, 4.13
Arranging the Livestock
Vacating the House.

"'.~.'"-'.a-o'o:>_.~
O'O~~~._.,
0"-')

Sour" , F"ld Sucv'l, 1~93.

N.;'~.""~
<.>;,i,~

N.~''''''
0")

""'<.~,,)
~~U""_
~,""",,y,I-)

Sour" ; Field Survey, 1~93.'

During both the cyclones of 1991 and 1992, all the
respondent households travelled by foot from their houses to the
shelter and nobody helped them for this journey.

Figure 4.14 reveals that
during cyolone of 1991 majority
(9U) of households faced
tremendous wind flow with heavy
rain while they were travelling.
But during the cyclone of 1992
situation was quite different,71%
of households informed that duri-
ng their journey to shelter rain
of moderate scale was continuing
and there was no sign of cyolone.
Dur ing the journey in both the
oyclones of 1991 & 1992, majority
of the households (36%) informed
that they travelled upto 1.8 km
for finding a safe shelter (see
Figure 4.14).

Figure' 4.14
Weather During Evacuation.

Distances Crossed by Evacuees.

~r'n~:~_,,~:,::~J
~ C.o • • ~_. _

SOU". Fi.ld Survey, l?lJ.
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4.6.4 HATURE OF SURVIVAl, WITHIN OWN OR NEIGHBOUR'S RESIDEHCE:

Although 88% (in 1991) and 761:: (ill 1992) of households left
their houses to save themselves from coming disaster, but the
researcher found that some households of the study area stayed in
their houses even during the peak hour of the disaster (see Table
4.11) .

TBhle : 4.11
D:istributilIl of HQUOOholdsby Reasoo.for not Leaving their HWse9.

Inco•• Gr.up Y"r of DidHoiCon<i- Poor W•• lh" L,d of false 5","
(W.] Cyclo•• ,.r th, Di",- Co•• uoi,- be"., ,IJ,It., of Sec.rity'

tor S,no"ly .tio, ,i.l,"t

Up\o 1~~~ 1991 1 II~~!I
1m

lnl-3~~~1991 2 14er.1 1 fml
1m 1\ Iml :I 11,tl :I 115t]

mH~~1199i llml I fiJll 2 111t1) J mIl 1 Olll
im 1m (,J,) 41m) 2 (i2.)

5~el t ,~oye im J (m) , (,nl i 1811 1 (lill
1m II (75.] i 1!11 1 fill) 11m)

Tolel im 4 mll i lit I 12 fml 7 (lb,1 :11m)
1m ll. (78,) 1 [l't) a 1151) llml

Source: Field Survey, 1m.

I,t.l

5 miX]
1~(linl

8 (i85ll
101m,]

1<liml
1. 1U~'t)

21 Ilmm
,2II~~.]

Table 4.11 shows that 12l:: of total households did not vacate
their houses during the cyclone of 1991 and among thell most of
the households (44%) failed to leave their houses because already
storm started with its full intensity. During the cyclone of 1992
percentage of households (24l::) who stayed at house was higher and
70X of them informed that they knew that intensity of cyclone
would not be high, so they did not leave their houses.

It lias found from the field SUrVey that, though a small
percentage of households of the study area did not leave their
houses during the great disaster of 1891, but their way to
survive from tha.t disa.ster was quite interesting. These
households informed that their houses were destroyed by high
velocity storm and surge water and then most of them (44l:)
survived by grabbing some strong structures like pole of house or
tree, 30l:: survived by climbing at the top of tree or roof of the
house (see Figure 4.15). During this period they faced mainly two
problems ~ continuous rain (52l::) and lack of food (41%) (see
Figure 4.16).
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Figure : 4.15
Way of Survival.

Sour" : Fi,l~ ,un'v,19?l.

~"""""n••.~"•.",,,. ~,.,.".,-
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Figure: 4.16
Problens Faced by Households_

~•..,',~,,,,,.,.
••••.'" 0"'.)

~"~,,"l""''''''
0" F""'OC~'/')

It was also found from the
cyclones of 1991 and 1992, 30% of
their neighbour's residences "hich
Those households also faced several
other.s house (see Table 4.13)_

field survey that in both
households took shelter ~n
were located on high land.
l'robl'emsduring their stay at

,

Table: 4.12
Problems Faced Ln Neighbour-s Residences.
Problem Cyclone of 1991 Cyclone of 1992

C~, 'X) C~, ( 7.)

Shortage of shelter~=, 37 (65) 55 (65)
Shortageof toilet 12 (21) 7 (8)
Shortage of focd 1 (2) ( - )
Shortageof drinkingwater 12 (21) 7 (8)
Get wet by storm & rain 5 (9) 1 (1)
Faced misbehavefrom house owner , (7) 1 (1)

Total 37 (100) 86 (100)

Sour" : F"ld Surv,y, 1m.

Table 4.12 shows that during both the cyolones of 1991 and
1992, the major problem faced by maximum -households (65%) was
shortage of space to stay in other.s residence. The next major
problem was shortage of toilet and drinking water. That means
those houses were not at all suitable as cyclone shelter, but as
households did not find any suitable shelter within their reach,
so there was nO alternative before them besides taking shelter in
neighbour.s residences which were at least free from surge water.
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During Pakistani period SOIDe coastal community centres were
constructed in different cyclone-prone coastal areas cf this
country and it was assumed that in OaSe of oyclone people of
these areas could take shelter in these buildings, but those
buildings were not designed and constructed to meet the general
requirements of disaster period. During field visit it was seen
that, one such community centre exist in the study area, which is
now used as the only high school of the onion. Thoogh this
building has no qoality to serve as a cyclone shelter, but there
was no other big two-storied structure in the area during the
cyclone of April 1991. So this building saved lives of many
people. From the field survey it was gathered that this building
is not directly accessible from highly cyclone affected
settlements like Rastarpara, Pecharghona, Rakhainpara and
Jaliapara. So in the cyclone of 1991 people of these villages
faced tremendous problem to fight against the high velocity of
wind and surge water. They survived either by climbing at the top
of nearby mountain or by taking shelter in their relative.s house
on high land. (See Figure 4.17). During the cyclone of 1992
effect was very negligible and many people then did not leave
their houses also, so in this section only data of 1881.s cyclone
have been analyzed.

4'.6.5 HATJlRE OF EVACUATION SITE :

•

I

Figure: 4.17
Type of Shelter Selected During Cyclone of 1991.

-- - -..- - -._-.--- _. _ ..---. -- .--._--- - ----. -- ._--.~-----~-- ----~--_._-

------- - ------ .--- ~_.. - ---0 • _

Figure 4.17 reveals that during the cyclone of 1991, 39% of
the households took shelter in large multi-storied bllildings,31%
on the hill under open sky and 3~~ in their neighbour-s or
relatives house. A[Long the pucca shelter, there !lere fOllr
buildings, high school cum co••••unity centre near Fakirpara, FWC
(Family Welfare Centre) within the premises of high school, a
madrasha building at Uttar Mamunpara and Kiam (Buddhist religious
building) at Rakhainpara. Within these buildings kiam is 3
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storied, high sohool is partially;) storied, HIe and madrasha are
2 storied. EKoept Kiam all other buildin~s are Lotally pucca
structures and kiam is made of wooden floor, pole, wall, stair
and roof of C.I. sheet. Kiam lind madrasha are managed by ,>rivate
authorities, but "ohool and File are publio buildings. From
interview with looal people it wae: found that during oyolone of
19.11 about 2,000 to 3,000 people took shelter in sohool and
madrasha buildings, while building of File lind kiam gave shelter
to 500-800 people. Other than these pucca ",tructures people also
took shelter in the houses of their relatives or neighbours house
on high land. /Ill thosa houses were kutaha, one storied and
private property. In general 50 to 60 people took shelter in each
of those houses and maximum 200 people took shelter in one hOUse.
It was reported that 31%" did not get any type of plwsical
structllre as their shelter. They had to siay at the top of
mount~i.n under the open sky t.hroughout the whole llight of cyclone
and even afb" that distlsb" before oonstructing iheir destroyed
houses. Their experienoe of t.hat night. of April 29, 1991 was the
most painful than the people who took sl1elte,r within different
strllctures. Hostly inhabitants of Ilastarpara and Peoharghona
suffered on the hill top as they did not find any permanent
shelter near by their settlemente:. Figure 4.18 also indicates
this fact.

Figure: 4.111
Dist.ribution of Honseholde: of Different Villages
by their Place of Shelter.

""r,, : ri.lll Surv.y, 19n.

Quality of different types of shelter and t.he available
facilities within them "an be estimated from the opinion of
respondents from their OOlli experience of 1991 cyclone on
different aspects of sholt.",rs, T"ble 4.1 ~ reve"ls it e.1aborat.ely.
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Table: 4.13
Opinion of Re:spo:oJents
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Fto •• Table 4.13 it is fonnd that hill top "as the most worst
type of shelter in all aspects. Private residences on high land
also served as shelter, but those were not designed to give
shelter to a huge crowd, so people suffered there. Large multi-
storied buildings have the potentiality to act as storm and surge
resistant shelter space fcr a large number of people. But all
thcse types of structure were ill-equipped and designed for their
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normal time use, not for giving shelter space to a large number
of people with different ellergency facilities (i.e. toilet,
drinking water etc.). Only madrasha building provided Some small
scale facilities. So, though people could save their lives by
taking shelter in those buildings, they faced tremendous problems
like other types of shelter space there.

Assessment of different arrangements to maintain the daily
life of evacuees and their aotivities will be helpful to
understand the internal living environment of different types of
shelter (see Table 4.14).

Table , 4.14
Activitiesor Evacueesani.Arrangements within shelter.
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Table 4.14 describes that in case of all typeS of shelter
majority of the respondents found highly undisciplined situation
I1henthey tried to enter into the shelter. All of them spent the
whole night of the 29th April by crying and praying. Law and
order situation was very good in Kiam where no other people
except the Hagh community took shelter, On the hill, law and
order situation was relatively bad than other shelters. Host of
the families did not find any cooking arrangement in different
types of shelter and most of them had to spend several days even
after the cyclone without any food. Hajority of the evacuees used
the outside open space of the shelters as their toilet. Within
high school and FWe a significant percentage of evacuees got
purified drinking water from nearby tubewell. On the hill top,
there was nO such arrangement for drinking water. N"earbythe
Kiam, there was a tubewell, but it was destroyed by surge water,
so eVacuees who took shelter ~n Kiam suffered very much.
Regarding staying arrangement, except SOme evacuees in private
residences all other respondents reported that male and female
had to stay together during their evacuation period in the
shelter. For storing of goods a'longwith the evacuees, except the
Kiam there Was no fixed place in different types of shelter.
Figure: 4.19
Staying Period of Respondents
In Shelter.

rw~",O~O"~
o"""~(.'-",,'1)

Figure: 4.2111
Activities of Respondents
Immediately after Cyclone.

~••..'""""....""~~;oY>
"F KDO'EC""1,)

SOU"' , Fi,ld 5u'''!, [993.

Figure 4,19 shows that 78% of the respondents stayed only
one day after the cyclone of 1991. Only 17.said that they stayed
upto 7 days and other 23% left the shelter within 2 to 4 days
after the cyclone. 1'<'07.of those who stayed more than one day
reported that as their houses l1eredestroyed by cyclone, so they
had no plaoe to go and had to stay in shelter for a few days.
Aocording to Figure 4.20, during the days immediately after the
cyolone, 857. of respondents were engaged in reconstruction of
their destroyed houses, 87. were trying to find out a job for
their survival and only 7% stayed as idle to get the help from
relief team. It means period of stay of cyclone affected people
in the shelter is relatively small.
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4.7 SUMMARY

Cyclone and storm surge vulnerability of the study area
reveals that this area is a cyolone prone area. In 1991 at the
night of 29th April the area was attacked by a massive cyclone
one of the biggest in this country. In November of 1992 another
oyclone formed near the south eastern coast, danger signal No. 10
was also hoisted for Cox's Bazar sea port, but in the later stage
of cyclone.s path it became weak and struck the coast of Teknaf.
Though its effect was not felt in the study area, but people were
alert during the formation and movement stage of that cyclone.
The Ilajor findings related with these recent cyclonic incidents
of the study area will be helpful to formulate the policy and
strategy for disaster managellent against cyclone & storm surge.
Therefore, the major findings are:

The nature of land terrain of the study area is sloping
in east-west direotion. At the coast line land level is
only 0.45m (1.5.) above Mean Sea Level (HSL).

During cyclone of 1991 entire study area was affeoted
by tremendcus cyclonic storm, but surge water entered
upto 1.5 km towards eastern side of the area.

Surge water from Joaria Khal
of the study area up to :2.43 m

inundated a
above G.L.

major portion

Considering the highest and lowest ground water level
at the study area during pre and post monsoon period it
can be said that operation of hand tubewell in both the
seasons within this area will not be a problem at all.

Within the study area, now there are 11 multi-storied
pucoa buildings and combined1y these, buildings can
provide shelter to 13,750 people in case of oyolone.

Poor
area

physical infrastruoture of this union
more vulnerable to natural disaster like

makes the
oyolone.

In case of receiving the news of coming cyolone in 1991
aooess to radio was limited for lower income people.

In 1991 though 99% of the respondents
coming cyclone, but majority of them
adequate precautionary measures.

become aware of
failed to take

During cyclone
the house of

of 1991, the persons who took shelter in
neighbours or relatives, Were mostly
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welcomed, but due to the large number of eVaCuees in a
single house they faced tremendous problems.

39% of the respondents took shelter in multi-storied
buildings like school, File, madrasha etc., but near the
most severely affected villages there was no multi-
storied building, so almost all people of those
villages took shelter on the top of nearby hill.

Internal environment of permanent pucca shelters were
also very poor. Those buildings were not designed and
constructed to serve as a shelter space for a large
number of people for a particular period. The buildings
Were ill-equipped and there were no proper survival
facilities, like adequate number of toilet, SoUrce of
drinking water, etc. in those shelters.

Notes :

1 The BreB where there is B possibility of' loss at' lives
due to appreciBb1e inundation by storm surges (depth of'
inundation greBter than 1 metre) has been defined BS
High Risk Area (HRA) by !fes?

, Tides in the sea is a result of the gravitBtion1l1 pull
of the moon, the sun f1.nd the planets f1.nd local
meteorologiul.1 disturbances. The totf1.1 tidf1.1 force due
to the combined action of' the sun and moon is gref1.test
when sun f1.ndmoon are as nef1.rly in line with the earth
as possible. This occurs twice a month, one at new moon
llnd the other at full moon. Whenthis happens, spring
tides occur having a range of water surff1.ce
displf1.cement greater than average.

•

To assess the oapacity of
shelter,O.18S m2 (7. sft) is taken
required for II single eVaCuee.

these
as the

buildings as
minimum area

.• High Sohoo1 building Wf1.SoriginBl1y oonstructed BS the
coe.stal community centre. Now this building is f1.1so
used 8S the union office of CPPof BDRCS.

~ Dtlring the cyclone of 1991 many respondents considered
thllt their houses would be lIb1e to resist cy(:lonic
storm, but actuf1.11y those structures were not storm
resistant f1.ndit is described by the rese8rcher as a
fe.1se sense of' seourity.
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5.1 IHTRODJlCTIOH

In any type of planning task, public participation has not
only become a freguently mandated requirement but it generally is
(or should be) an integral and constructive part of any planning
endeavour. Again one of the major objective of this researoh
projeot is to find out the methods of incorporating people's
partioipation in cyclone shelter planning, so in this regard
opinlon of the people cf study area were colleoted and analyzed
in this chapter.

5.2 SOURCBS OF PEOPLS"S OPIHIOH :

One of the major component of the household questionnaire
survey of this research Was to collect the cpinion of households
on different aspects of cyclone shelter plan and community
development programme. So from that survey different general
opinions were found. At the same time, the researcher personally
talked and took informal interviews of different looal level
eli tes. Therefore, household questionnaire survey & informal
interviews are the sources to determine the levels of public
awareness, understanding and feeling toward disaster management
and community development.

5.3 GHNHRAI, PEOPI,E'S OPIHIOH OH DISASTEH MANAGBKBRTEFFORT

The memory of
fresh in the mind
household survey,
management effort
two cyclones (see

two recent cyclones (1991 & 1992) are still
of loc"l people of the study area. So during
people were asked to give opinion on disaster
On the basis of their experiences during these
Table 5.1).

Table' 5.1
Distribution of Respondents
Kitigation Keasures for Cyclone

by

"0'
Opinion
Surge,

"0 Emergency

Income
Group
(Taka)

Better Food &
CommunicMedicine
atien

Cyclcne
Shelter

More
Embank-
mot

Lean for
house

Improvement

Total

Upto IMJ 12 (60:1:) 14 (70:1:) 8 (45%) ,(25%) 3 (15:1:) 20 (100?-)

1001-30021 57 (43%) '" (00%) 92 (69%) 25 (19%) 21 (16%) 133 (lOO%)

:m1-5e0J 13 (37:-':) 31 (89:1:) 2liI (57%) 7 (20:1:) 6 (17:-':) 3S (lam
5001 & up 9 (28:-':) 25 (78:1:) 13 (41%) 15 (47:0 11 (34:1:) 32 (100:1:)

Total 91 (41%) 176 (00%) 134 (61:1:) 52 (24%) 41 (19%) 22('] (lOO%)
S,u"" Fi,ld S"''"I' j99J.
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Table 5.1 reveals that 80% of the respondents demanded
proper food & medicine to survive during the days after cyclone,
61% demanded proper type of cyclone shelter with all the
necessary facilities, followed by better communication system
(41%), more embankment (247.) and loan for house improvement
(19%). However opinicn about loan for housing purpose mostly has
come from households of higher income group, who have loan
repayment capacity. But during cyclone of 1991, all the
respondents saved their lives somehow from the initial blow of
cyclone and then severely suffered after cyclone due to
tremendous shortage of food and proper medicine. So most of the
respondents (80%) suggested that storage and supply of adequate
amount of food and medicine is essential immediately after the
cyclone. From the opinion provided by the respondent households,
cne interesting thing is found that though both structural and
non-structural oomponents oan contribute for the SUccess of
disaster management effort, but as structural components have
physical existence so their contributicn to mitigate the loss of
disaster and to reduoe the vulnerability of cyclone and surge can
be understood even by any illiterate person (see Table 5.1).

In CaSe of locating the cyolone shelter, all respondents
suggested that it should be located in a relatively high land
which is accessible not only in terms of distance but also in
terms of travelling time especially during the disaster period.
If shelter site is properly oonnected with the main road network,
then accessibility to shelter site from individual homestead will
be increased. Regarding accessible distanoe cf shelter site,
different respondents suggested differently (Table 5.2) and they
gave suggestion On the basis of quality of existing oommunication
networks within the area. But it was alsc found from people.s
opinion that, improved road communication with shelter site have
great influence en preferable distanc>e for a c>yolone shelter.

Table' 5.2
Distribution of Respondents by Opinion on Desirable Distance
of the Cyclone Shelter.

Income
Group
(Taka) 0.2

Distance in kill

lOl.4 0.8 1.2 1.6 Total

Upto 1~ 4 (20%) 5 (25%) 2 (10%) ,(5%) 8 (<Ie%) '" ( 100%)

l001-~ 21 (16%) 48 (37%) 32 (24%) 3 (2%) 28 (21%) 133 ( 100%)

3001-5e03 3 (9:0 16 (45:1::) ,(20%) 1 (3%) 8 (23%) 35 000%)

5001& "' 2 (6%) 12 (36:::) 9 (28%) 2 (6:::) 7 (22%) 32 (100%)

Total 30 (14%) 82 (371:) 5 (22%) ,(3%) 51 (24X) 220 (100%)
SOU"" Fi.ld Sun,y, 1993-
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Thollgh according to Table 5.2 most (37%) of the respondents
Preferred 0.4 km as the allowable distance of any cyclone shelter
but interesting thing is th"t ,,11 the respondents (1007.)
suggested that if quality of exist in", communication network was
illlproved then they could tr"vel eVen UPto 1.6 km in bad weather.
Respondent" gave varia"" opinions on necessary facilities in a
properly equipped cyclone shelter (see Figure 5.1).

--'- __ 4 ~ • • __ ~ __ ~ __ ~_ "_

•• -. -- ->- --. -- •• --"' -- -"---.---~.-

'lOt.

Figure : 5.1
Distribution of Respondents by
Opinion all }'a"iliti",,, Required
in a Cyclone Shelter.

Regarding the management
of a cyclone shelter, most of
the respondents- said thflt due
to poor management,existin", pu-
blic buildings can not Provide
properly tIle shelter facilities
and for a new shelter good man-
agement is es"entia1. They sug-
gested different authorities
for management purpose (see
T"b1e 5.3).

Figure 5.1 "haws that
maximum respondents suggested
to provide enough number of
toilet" & sources for drinking
water and a "torage of food and
medicine for emergency period.
Many of them gave suggestion
for e1ectrioity for lighting
purpose, otherwise during the
night of disaster dark onviron-
ment might make the evaCUees
more frightened.

Table: 5.3
Distribution of Respondents by Opinion On Shelter
lIana,gelient: .

Income Union Thana Separate
Group Pari"had Parishad NGO CommiHee Donor Total(Taka)

Upto JV0!l 1 (5%) 6 02l~) 13 (85%) 20 (103%)
1031-3lW.'l14 (11%) 31 (23%) ,(2%) 85 (84%) 185 (100y.)
3e01-~ 8 (23%) 25 (71%) 2 (8%) 35 (1W:>':)
5001& '" 8 (25:>':) 2kl (82Y.) 4 (13%) 32 (100%)
Total 31 (14%) 31 (177.) 3 (17.) 143 (85:>':) 8 (3%) 22IJ (100Y.)
SO"'" : F"I~ sU"'Y, J9~J.
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Table 5.3 reveals that majority (55%) of respondents gave
opinion for a "",parate committe" for the managel\lent of cyclone
shelLer thro\lilhout the whole year. Thi" committee will be formed
with the repref>eniatives from all "lasse" and groups of people of
the commllnity. If this opinion Oll manflgement is analyzed
accerding to income then it is found that people of lower in~ome
'group" have little faith on union pari"had than people of higher
income groups. Again SLlIU(estion for making the donor of shelter
site ae; its management 311thority, on'ly Oame from people of higher
incoille groups, becflllse in tJmt case it will inorease the sooial
prestige of the donor. So iL can be a"sumed that this type of
suggesticn carne from people of higher income groups to maintain
their llpper hflnd within the society.

Respondents fllso admitted tJlat maintp-nance of any oyolone
shelter entirely depend upon its continuol1s Use. Cyclone m"y
happen once or twice ill one or two years or may not happen even
for 2/3 years. So if shelter is used only in Gase of cyolone and
it remains unue:ed throu!thollt tlie whole year, then it can not be
maintained. Therefore, reRpolldents also suggested different
normal time Use of the ,-,yclone shelter ("ee Figure 5.2).

~!

~

Figure 5.2 sho"s that
many respondent.s suggested sch-
ool liS the alternative u"e of
the shelter, One thing i" cleur
that they are not getting enou-
gh and proper help from local
File, so they demanded mol'" eff-
ective healtll Gentre in tie" oy-
clone shelter, Interee:ting sug-
gestions have also come up from
them sueh as the normal tim",
use of shelter as college "hich
is not presellt ill that union
and use of shelter ns training
oentte of oolt.age indl1stry for
women lind youth.

Figure: 5.2
Distribution Qf Respondents by
Opinion on Norllal TillJe Use of
the Cyclene Shc1 t.er.

-t "~"L~"a~"'~"(_'~O

1<\~',.'"6 <.EnY~E
(H)

, '''~" ""00'
C>~1)

Sourre Fi.ld~""'1, i'~J.

5.4 GENERAl, PEOPLE':; OPINION ON COH11UllITY DEYEI.OPHEU :

Aceording to Figure 5.3, 57% of the respondents !He
partially happy abOllt the present oommllnity development
activities which are going on ,,!thin the study area, 42" are
happy and only 1% is not at all happy. Now different nOll-
governmental organizations (tlGO) are worl,ing on different
projeots of oommunity development in the study area. That.s why
local people are more er less happy, though no orl'(lInized and
plarmed community develorment projeot was foulld by the ree:eare>her
during field visit.



It \HIS also found that
general people are more
concerned about their own
economio development rather
than development of thei r
living environment within
the oommunity" So their opi-
nion on community develop-
ment is limited within
suggestion for few community
service faaility and accord-
ing to Table 5.4 not a "ide
variety of suggestions were
found to improve the inhahi-
tant.s quality of life III
the area.

Figure' 5.3
Peopl~'s Opinion on Present
Co~nunity Developm~nt Activity_

"'~""'''yOM'.y0,1c~

'''>~"~'.y
C. I 'f,)

4
I
!

I

Table , 5.4
Distribution of Re"pondent" b, Opinion About Community
5erviee Faoilities.

Income Health High Callege Training Loan Rooos& Eleclri-
Group Centre 50hool Centre Giving Bridges oity
(T"ka) foe Agency

Cottage
Industry

Upto le0.'J 13(65%) 3( 15%) 1(5%) 3(15%) 15(75%) 1(5r.)

l001-3WJ0 00(601;) 44(33r.) 2(2%) 7.1(16%) 68(51%) 14(1l%)

:B'J I-fk:0J 15(437.) 6( 177.) 1(3%) 1(3%) 6(1"1%) 14(40%) 1(3%)

5001 & "' 21(687.) 11(34%) 1(3%) 11(34%) 28(81%) 3(9%)

Total 129(59%) 64(29%) 2(1%) 4(2%) 41(19%) 123(56%) 19(8%)
6,""" flO" SU"'Y, J~n
Table 5.4 shows that 59% of respondents expressed their

preference for health centre and 56% far improved condit.ion of
communication net"aril, tl small amount of them (19%) ~.lso gave
opinion for loan giving "gency. Among t.hese suggesled oommunity
service facilities, health centre and road systems will improve
the quality of life in communit.y" While loan giving agency may
improve the economio oondition of the community and ultimat.ely
this improved economic coudition will help the oommunity to
tltt.ain better quality of life. As a result development of
community will be pos,;ible and at t.he Same t.ime this development.
will help to acceler"te the process of rur"l develop"ent in the
region.



5.5 OPINION DE THE weal. ELITES ,

Opinion of looal elites are more or less bold and direct on
dil'ferent aspects 01' disaster management and community
development activities. Local union parishad chairman and UP
members are not at all happy about the on going cyclone shelter
projects of Faoilities Department and some NGOs in the area.
According to them the site of those shelters Were chosen without
consulting the local people and elected public representatives
were not also included in the management of those projects. They
think that without improving the internal road network cf the
area and its ccmmunicaticn with the neighbouring Cox's Bazar
town, only cyclone shelter can not reduce the vulnerability 01'
the area. UP Chairman also believes that il' a big amount 01' house
building loan with lOll interest for multi-sto:tied storm
resistance structure are given then people will not take it, as
people are mOre interested fcr investment in more produotive
seotors, but small amount of loan for low cost housing oan be
taken by solvent pecple. According to the local level elected
persons, things required immediately al'ter cyclone 01' 1991 Were
oooked food, proper medicine, C.I. sheet etc. They are also not
happy about the community development programmes of tWOs in the
area. UP Chairman informed that publicity of NGOsprojects are
more than their actual perl'ormance. Again their hcusing project,
loan giving scheme etc. are helping rich people, while poor
people 01' the area need more attention. He also described the
social forestry programme 01' SOme NGOs in the area as a total
I'ailure due to mismanagement in this sector. UP members suggested
that co-ordination among different oommunity development and
disaster management projects is must and for this co-ordination
a separate committee comprising 01' local elites and thana level
govt. officials can be formed.

According to Assistant Engineer of Cyclone Protection Sub-
Division of BWDB at Cox's Bazar, without any embankment cyclone
shelter alone can not save the people of the area from surge
water. The existing embankment at Khurushkul was oonstructed in
1960's to protect the agricultural land I'rom saline sea water not
to protect the area from high surge water. Now the length of this
embankment in the study union is 8.5 Kmand its height from G.L.
is 3 m. This embankment WaS completely washed away by the cyclone
of 1991. Now with the help of Saudi Aid, BWDBhas taken a project
to protect the entire Chittagong coast from Chittagong to Teknaf
I'rorn surge water by compaoted earth embankment, its height will
be determined by considering the previous maximum surge water
height of this coastal region. He thinks this embankment will be
more effective to save the lives 01' local people frcm storm
surge.

According
01' aWDB, the
embankment is

to the sub-assistant engineer of the same division
major problem faced by them for maintaining the
the local people's attitude. Generally shrimp
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C'ultivators cut dooln the embankment without consulting BWDB
officials to get sea water In thei.r shrimp bed and this
ultimately r"duoes the strength of earth embankment. How in
Khurushkul ooast there are only two 0.91 m dia R.C.C. pipe within
the embankment to drain out the rainwater from land side to sea
side, but in new embankment BWDBwill construot sluicgates at a
regular interval especially where there are shrimp farms and
these sluicgates will be operated according to the demand of
local people by a committee of IJ.P. members, local farmers and
shrimp cultivators.

Another Assistant Engineer of Cox's Bazar BWDB.s O&H
Division has described the situation of cyclone of 29th April,
1991, who was present at Ccx's Bazar during that time and visited
Khurushkul union immediately after the cyclone. According to him
signal No. 6 was hoisted for Cox's Bazar at 2:00 p.m. of 28th
April, 1881, then signal number 8 was hoisted after 6:00 p.m. and
finally it increased to danger signal' No. 10 at 8:00 p.m. At that
time miking for evacuation started. Before 10:00 p.m. wind flow
of high velocity with rain of medium intensity was continuing,
but at 11:p.m. tremendous wind flow started with rain of maximum
intensity and it continued till 3:00 a.m. of 30th April. With
tremendous cyclonio wind sea water began to enter into land side
and surge water reached its maximum level at 1:00 a.m. of that
night. He also informed that by that oyclone entire Khurushkul
union was affected. Casualty was relatively lower than adjacent
Hoheshkhali island, but all the temporary struotures of the area
along with standing crop in the field Were completely destroyed.
Almost all the sources of drinking water were polluted and many
pecple died by drinking that polluted water. Rastarpara,
Pecharghona, Rakhainpara, Jaliapara etc. Were highly affected
villages of the ares. Due to poor communication, supply of relief
in those villages Were also delayed. Level of surge water reduced
after cyclone, but at Rakhainpara, Rastarpara & Pecharghona surge
water with 0.46 to ".61 m height remained for even 2/3 days after
oyclone. There was no embankment at the southern banks of
Joariakhal, so surge water also entered from that khal to
Pecharghona and northern side of Rastarpara whioh was almcst
unpredictable to the local people, so they suffered very much
during evaouation process.

Projeot officer of DPPl of BDRCS informed that BnRCS
constructed a cyclone shelter in Khurushkul union. 1'his shelter
is also a centre of ccmmunity development activities of BDRes and
for this shelter land was collected from an interested donor.
BDRCSbelieves that instead of purchasing land this type of land
donation will make an intimate relationship between shelter and
community. Shelter of BDRes is managed by a committee of local
people where land donor has no influence. But during field visit
the researcher found that the person, who donated his land for
the shelter of BDIlCS at Khurushkul, was the key person of
managing the shelter activities, though there Was a ocmmittee to
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look after those activities. Project OU'icer also said that for
choosing. location of their shelter, at first highly affected
villages near the sea of Khurushkul were identified then they
asked the people of those villages to donate land for
constructing a cyclone shelter. When a donor was found then they
investigated whether the land is properly connected by road with
the nearby homesteads and after checking that they decided to
oonstruct their shelter on that land. For choosing its location
no other surveyor investigation Was done. BDReS also believes
that without improving the living condition of community people,
their vulnerability due to cyclone and surge can not be reduced.
So for community development purpose their shelter is now used as
a community centre during normal time. In that shelter there is a
health oentre, a vooational training centre and a feeder school.
The catchment area for these community development aotivities is
the area of 1.6 km radius around the shelter building. This
entire programme was run by German Red Cross and recently due to
fund shortage community development aotivities have been stopped.

The local workers of NGOs also gave positive opinion for
collecting land by donation and they also have supported the
BOReS's process to choose the location of a cyclone shelter and
its oommunity development activities. BORCSis also running its
CPP programme for mainly evacuation purpose during disaster.
Local CPE' official at Cox's Bazar informed that CPP volunteers
are not paid and during normal time these volunteers are not
involved in any BDRCSprogramme. DPP workers are completely
separate and CPP has its own separate Centre in Khurushkul which
has no connection with the local BDRCSshelter.

5.6 SUMMARY:

The field survey on the people's choioe, regarding the
potential meaSUres of disaster management and community
development have shown some interesting features. Thes" features
are analyzed in this ohapter. The major findings of this analysis
are desoribed below

To reduce the vulnerability of this area, local people
believe that without improving the area"s oommunication
network only oyolone shelter will not be effeotive.

In CaSe of an improved communioation network almost all
the inhabitants will be able to move upto 1.6 km to
find out a shelter during the disaster.

Aooording to general people

,.. the most necessary



facilities in a c>yclone shelter are enough number of
toilets, SOurces of drinking water and a storage of
food and medicine for emergency period.

Regarding the management of cyclone shelter, most of
the looal people have suggested for a separate
committee comprised of the representatives from all
classes of the society.

Majority of people
health centre as
shelter.

have
the

given
normal

opin:LOn for
time use

school and
of cyclone

Note

The locally elected public representatives like UP
chairman and members are not at all happy about the
current community development and disaster management
projects in the area. According to them co-ordination
among these projects and involvement of local people
within those projects are not at all present.

According to local elites, a big amount of house-
building loan, even with low interest for multi-storied
storm resistant structure will not be taken by the
people, as people are more interested for investment in
more productive sector, but small amount of loan for
low cost housing can be taken by well off people.

Both BDReS and NGOsusually collect land for cyclone
shelter from interested donor. Because they believe
that instead of purchasing land for cyclone shelter,
collection of land from donor will make an intimate
relationship between shelter and community. But during
field visit the researcher found that donors were
taking additional advantages from the local oyolone
shelter of BDRCS.
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6. 1 INTRODUCTION :

During the last two decades the international community has
become increasingly alarmed by disaster, which have tended to be
more destructive as they affect over larger oonoentrations of
population. While the response of the international community has
been fooused primarily on relief aotion, it is now realized that
the actual and potential consequenoes of disasters are becoming
so serious and increasingly global in scale, that much greater
emphasis will henceforth have to be given to planning and
prevention. The effects of natural phenomena must be viewed not
only in humanitarian and broad social terms, but also and
primarily, in economic terms. Natural disasters are a formidable
obstaole to economic and social development. Koreover, in terms
of percentage of gross national product, the losses caused by
disasters in Some disaster prone developing countries more than
cancel out any real economlC growth. There has thus been a
growing awareness by Governments of the need to focus more
attention on disaster preparedness and prevention, and a
recognition cf the fact that disaster prevention and pre-disaster
planning should be an integral part of national development
policy (UNDRO, 1977). The traditional concept of disaster
management, which considers only' one way flow from natural
phenomena to human activities has, therefore, serious limitations
(Sazanami, 1991). The new concept of two-directional disaster
management, on the other hand considers the effeot of hUlnan
activities on natural and socio-economic environment which, in
turn, inflaence the extent of natural disaster significantly
(Jahan, 1991).

6.2 NEED FOR
MANAGEMENT

AN
AND

INTEGRATED APPROACH
COHHJlHITY DEVEl,OPHENT

TO CYCLWlE
PI,ANNING :

DISASTER

Vulnerability due to natural disaster is different from
country to oountry, place to place and person to person.
Basically vulnerability tc natural disaster like cyolone and
storm surge depends upon the physical and socio-economio
condition of a particular site. The analysis of the effects of
the April 1991 cyclone in Bangladesh has shown that the extent of
cyclone disaster is not only a function of the intensity of the
cyclone disaster, but also of various aspects influencing the
process of socio-economic development and environmental change.
In other words, human activities also playa significant role in
determining the dimension of natural disasters. So in case of
Bangladesh, the high population density of nearly 800 persons per
km" and the high growth of population of 2.0 percent annually
present potential scope for social vulnerabilities to storm surge
and cyclonic disasters. Especially, the Chittagong and Cox's
Bazar districts have the highest population growth (BBS, 1981).
Again quality of community service facilities like communication
network, utility and service lines, housing conditions etc. are
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also very poor in the coastal regions of Bangladesh. Therefore,
the impacts of oyclones and surges of equal magnitude would be
different in Bangladesh than USAor any other developed country.
From the recent natural disasters in Bangladesh it is found that
the existing disaster management system of this country is uni-
directional (i.e. flow from natural phenomena to human
activities) but also grossly inadequate in terms of such aspects
as men and materials, legal instruments, spatial coverage, public
participation and linkage with development planning. By analysing
this situation it can be said that without improving the quality
of life and living environment in coastal community of Bangladesh
reducticn of losses due to cyclones will not be possible.

Under these circumstances for improving the disaster
management capability of the nation, policy makers must consider
integration of disaster management with community development
planning and involvement of general publio at all levels and
stages of disaster management process.

Th,
disaster

maJor purpose
management and

of the integrated approach to cyclone
community development planning are

To increase the efficiency and capability of the
cyclone disaster management system.

To integrate the oomprehensive counter-measures
cyclone and storm sur~e within everyday life
people of ooastal regions of Bangladesh.

against
of the

To create
improvin~
developing

a community whioh secures its own safety by
socio-economic condition of the people and
physical infrastructure.

To involve
of disaster

the general public at all
management aotivities.

levels and stages

6.3 BOLE OF CYCLONB SHBl.TBR FOR INTEGRATED APPROACH

The main purpose of a cyolone shelter is to provide
evacuation space for a large number of people at a time during
cyclone and storm surge. As the number of lan!e scale permanent
structures is very limited in the ooastal regions of Bangladesh,
so to reduce the loss of human lives, the 1991 disaster has
proved oyolcne shelter to be most effective. The approach of
disaster management is likely to provide organised preparedness
for facing possible natural disaster in future and ensure timely
mobilization and efficient. utilization of available materials and
human resources. Therefore, considering this approach of disaster
management it can be said that oyolone shelter is a very
important structural oomponent of disaster management. But,
without introducing a better living environment in coastal
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regio"" of BangJauesh only cyclone shelter will not b" tlble to
bring the coastal commur:tity"s vulnerability to ayclone and storm
surge at minimum level like developerl counLries.

ThE' physic'll facilities provided by the cyclolle shelter will
be able to provid", th" space to carry out th" oommunity
development aotivities, 50cilll functions and at the Same time t.o
impl"ment different stages of cyclone disaster management
responsibilities, whiah will enSUre the mnltipurpo"" l1se of a
"yo lone shelter and its continuous maintenance. It is a very
important objective of the di"<Ister man"i'(ement programme that
counter measures against natural disaster like cyolone shelter
have to fit in within every day life of ooastaloommunities,
Funotions for disaster prevention should be provided not only
with work appropriate to dis'H:ter prevention, but "Jso with those
fC}r long term community development and other improvE'ment work
for oommunity service facilities (HatsudR, 1991). It means a
oyclone shelter has to he considered not only as a platform to
provide evacuation space to the distressod people, but "lso as a
community dcovelopmeut oentre "hich "ill serve as the fooal point
of all oommunity devolopment aot-.jvities. So the oyolone shelter
will be able to pby an important role to implement the modern
approaoh of disaster management (i.e. integratod approach to
cyclone disaster management and community rlevelopment planning)
at gra"" root level of ooastal reltions of Bangladesh.

Figure' 6.1
Role of the Cyclone Shelt.er "ithin Inlegrat"rj App.roach_

v

Disaster
ManagCllent.
Fun"Licns

"village --t
ll!"V€Ol

Coulunity
Oevelct-mt.
Act.hiLi""

,

CynIan" Shelt.er
om

Co:n!ImityDevelWllleIlt
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Sour" , Author's S'lgg"tinn.

IIgain oyclone "nd storm surge m"y noL OOOUTeV8ry year and
at the sump' time ayclolJe is such a natural rlisaster which may
l"st for a fe'l hOlJrs and its cons:eguential effects like storm
surge may last for a fe" days only. Therefore, t.he physical
faoilities: and management o"paclt.ie" oreated for cyolone shelt.er
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may remain unutilized over a long period of time. Thus it is
assumed that use of cyclone shelter as community development
centre throughout the year may assist in oapacity utilization of
the physioal facilities and other logistios oreated for cyclone
shelter and shelter building's continuous maintenanoe.

Therefore, proper planning and design of cyclone shelter
with appropriate location, size, proper service and facilities
within it are very important to ensure the success of integrated
approach to cyolone disaster management and community development
planning.

6.4 COHPOnENTS OF CYCLOnE SHELTER PI,ANtUHG TASK :

A oyclone shelter should not only be used as a platform for
survival but also as a oentre for different typeS of community
aotivities, i.e. it will be used as cyolone shelter cum community
development centre. By considering the basic requirements of the
cyclone shelter oum community development oentre its planning
task has been designed and the major cOlllPonents of this planning
has been identified as follows ,

li'lI. Identification of normal time use of cyclone shelter.
02. Determination of size of oyclone shelter.
li'l3. Selection of location of cyclone shelter.
04. Identification of design guidelines for oyclone

shelter.
li'l5. Incorporation of pecple.s participation In cyclone

shelter project.

6.5 IDIlHTIFICATIOn OF nORMAl, 'I'TMR USE OF CYCI,ONE SIIEI,TKR FOR
COKKJllUTY DEVEI,OPHENT PURPOSE :

Socio-eooncmic and physioal condition of different ooastal
communities are different within different coastal regions of
Bangladesh. So identification of community development activities
as the normal time function cf proposed shelter will entirely
depend upon the aotual physioal condition of the site of shelter,
general life style of people of that area (see Seotion 3.5) and
people's choioe (see Figure 5.2). Ethnic confliot is not at all
present in the study area (see Table 3.B & 3.9), but looal people
are more or less not happy with the present community development
works of this area (see Figure 5.3). Again from the field survey
in the study area it was found that female, aged, children and
specially people of lower income groups are highly vulnerable to
any natural disaster. Therefore, sooio-economic development of
these groups of people and overall improvement of living
environment of the whole oommunity will faoilitate to form a
better quality of life within the community and it will
ultimately help to create a community whioh secures its own
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safety by itself ag~i.nst ()yolon", and st.()rm surge. So th", targ",t
group of aommunity developmAnt activities are,

\lomen
Chi ldren
Aged persons
f1ouseholds of lower income groups_

From the field survcy in the study areas of Khurushkul
union, socia-economic lind phYsical problems of the community Were
found and to solve those problem", correspondinl'( necessary
aotions were identifiAd. Those proble"", along \lith the
oorrespondinl'( actions !lre described below:
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From the above table it H; found that, problems and
oorre"ponding required actions which are related to community
development oan be c1ase;jfied into t.he following three groups:

Improvement of community's "'('onomic oondition which will
ultimstely llccelerate ["'untry's rural development process.
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Improvement of social consciousness in the community to
facilitate disaster management and community development.
Improvement of physical
to prepare a risk-free
storm surge.

infrastructure within the community
living environment from cyclone and

Therefore, for the above improvement purposes the
facilities of cyclone shelter Can be used for following
development activities throughout the whole year

physical
community

Providing space for
community development

meeting and
committee.

administrative works of

Functioning of social serVlceS like adult education,
primary education, female education, informal education and
education on primary health Care and hygiene.

Providing space to offer community services like mother and
child health care service, emergency medical service and
veterinary service.

Providing space to conduct human resOUrce development
related training programmes like training on social
forestry, fisheries, specialized pottery, commercial
livestock and poultry rearing and specialized weaving.

Providing space to conduct rural credit programmes.

Providing space for wholesale trading
products and short time accommodation for
of other localities.

centre of local
wholesale traders

Small scale
necessities of

shopping facilities
the community_

to meet daily

Providing space
components of
tubewells.

for manufacturing of
sealed latrine and

fishing net,
assembling

different
of hand

Along with the above facilities, cyclone shelter will provide
office, storage and shelter space with enough toilets and sources
of drinking water to operate and co-ordinate the pre, during and
post disaster phase responsibilities of disaster management.

6.6 DETERMINATION OF SIZE OF CyCLONE SinH,THR ,

Size of a particular physical facility like cyclone shelter
will ultimately determine its capacity to serve its main
function. Size of cyclone shelter will depend upcn the following
factors ,
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Size of the oatohment area, i.e., the area for which
cyclone shelter will be construoted.
Population within the catchment area, Le., number of
people whioh '1ill be setved by cyclone shelter.
The purposes for which shelter will be used and necessary
facilities to serve those purpcses.
Requited spaces for all necessary facilities within and
arcund cyclone shelter.
Total required space and allocation of space to different
uses and locations.

Th,
cyclone

above factors are
shelter planning in

used in size
the following

determination
sections.

task of

6.6.1 IDENTIFICATION OF CATCHMENT ARBA ,
The catchment area of a oyolone sheltet is the area ftom whete

people come to take sheltet during cyclonic stOtDS and surges.
Identifioation of this catchment area is a complex mattet and it
actually depends upon the site characteristics of a particulat
area. In this reseatch, oatohment area of cyclone shelter has
been determined on the basis of the following factors'

a. The extent of the area within the study union '1hich is
highly affected by the oyclone of 1991.

b. The distanoe which most families were willing to IIlcve
during the recent inoidents of oyolone.

c. The density of habitations and settlement pattern.
d. Communication network in the area.

The above factors are desoribed below,

8. The extent of the area within the study union which js highly
affected by the cyclone of ]991:

The entire Khurushkul union was badly damaged by the
cyclone of April 1991. But the north east portion of the union
which is known as Tetaia mauza is basically a hilly area.
Again the land level in the middle portion of Khurushkul mauza
is quiet high (4.5 m above PWDdatum) in relation to mean sea
level. So Tetaia mauza and middle portion of Khurushkul mauza
were not flooded by surge water of cyclone 1991. Within the
study area, on both sides of DC read (which is within 0.45 km
from that road) level of inundation was between 1.83 to 4.88
m. During that cyclone surge, water also entered in the north-
western porticn of Khurushkul mauza (see Table 4.1 & Figure
4.2). Therefore, it was found from the field survey that, a
0.8 km wide strip of land in Khurushkul union along the
eastern bank of Hcheshkhali channel was completely washed away
by the surge water of cyclone 1991. This highly affected area
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of the study union is 8 km along in the north-south direotion,
but in the extreme southern portion of that area no settlement
was found. From Southern boundary of the union upto 3.2 km,
the area is oompletely used for shrimp cultivation and salt
production. Within the rest 4.8 km long portion of that
affected area, following villages exist,

Pecharghona
Rastarpara
Jaliapara
Rakhainpara
Honupara
Hatkulapara

All the above villages are located in north-south direotion
along both the sides of DC road.

b. The
the

distance which most families
recent incidents of cycloDe :

were wj J J ing to moye dllrina

Frolll field survey it was found that during the April 1991
oyclone almost all the people of the study area vacated their
houses, because they properly anticipated the magnitude of the
coming cyclone and the direotion of the storm tOlo1ards the
Eastern coast. But due to deterioration of law and order
situation during orisis period there was a risk of looting of
empty houses and there was a shortage of proper type of
cyclone shelter in the area during that time. So most of the
families moved only when winds pioked up gale, during that
time outside environment was totally dark, it was raining with
maximum intensity (see Figure 4.14) and at the sallle time
communication network within the area was very poor. So people
could not move too far from their houses to find cut a
suitable shelter. It was found that most of the families
travelled 0.4 to 0.8 km to get a shelter space (see Figure
4.14). But during the household survey almost all the
respondents reported that they could travel upto 1.6 km to
reach a shelter site if they were properly informed abcut a
proper cyclcne shelter lo1hich was closely associated with this
locality and accessible by a good road network.

c. The density of habitations and settlement pattern1 :

The density of habitations is obviously a major factor in
determining the catohment area. Where density is high
catchment area will be small, sinoe the capaoity population
will be living close to the shelter. Density of habitation in
the study union (9.55 per Hectare)(see Table 3.4) is
relatively high than other coastal lccalities. In Khurushkul
union, villages are of linear pattern (see Section 3.4). As



all the major roads of the area have gone through the area in
north south direction, so villages also developed here
linearly in that direction.

d. CODlllInication network in the area,

Communication network especially the road network is a
vital faotor in shaping the catohment area. In the area where
there is no proper road network, people will face tremendous
problem' to cross even a small distanoe during the time of
cyclone. It is also found that people do not prefer to cross
water way especially during the night of disaster. So poor
communication within an area will reduce the movement
capability of the people for taking shelter in case of
disaster, that means in that particular locality the size of
catchment area for a proposed cyclone shelter will be smaller.

In the study union, there is a defined road network which
connects the union HQ with the adjacent growth centres and
lIlaintains interconnection between different villages within
the union. But due to poor construction quality (see Table
4.6) and lack of regular maintenance, this road network
usually fails to serve the inhabitants properly during both
monsoon and disaster periods. Sc improvement of quality of
this road netwcrk and its proper connection with the proposed
cyclone shelter site will be obviously helpful for a large
number of households located within a relatively wide area, to
take the advantage of that cyolone shelter. That means size of
-the catchment area of proposed cyclone shelter can be
increased.

On the basis of the above factors and their analyses in
relaticn to the study area, the catchment area of the proposed
cyclone shelter has been identified. This catchment area is
located in Khurushkul mauza along the western bank of Hoheshkhali
channel, it is 4.8 km long in ncrth-south direction and "'.8 km
wide in east-west direction. This catchment area is extended frOD
the northern bcundary of the study union upto 4.8 km in southern
direction, within which six villages of Khurushkul !Dauza of the
study unicn are located and those villages are Pecharghona,
Rastarpara, Jaliapara, Rakhainpara, Hcnupara and Hatkulapara.

6.6.2 DETERIHHATIOli OF POrm,ATION OF THE CATCHnHHT ABHA ,

The existing, under construction and already proposed cyclone
shelters within the catchment area will serve the population of
that area in case ot any probable disaster in future. At the saDe
time other multi-storied permanent structures whioh are now
present and which are going to be constructed within the
catohment area can also be used for shelter purpose. But the



present population of the catchment area will be increased in the
next twenty years. If it is possible to serve the present total
population of the area with the combined capacity cf those
present and future shelters within the area, then with the
increase of population in the next twenty years those shelters
will be over loaded. Now it is necessary to determine the number
of people who will be left beyond the combined capacity of the
existing and already proposed shelters of the catchment area
within the next twenty years . After determining this surplus
population it will be possible to find out the nUllber of required
cyclone shelters and their sizes to serve the surplus populaticn.

According to the oensus of 1981 (see Table 3.3) the population
of the catchment area in Khurushkul union is :

Rastarpara
Pecharghona
Jaliapara
Rakhainpara
Monupara
Hatkulapara

Total

879
967

1,730
333

1,647
772

6,328

By considering the 1981 census population as the base year
population of the catchment area human population of the area at
geometric growth is estimated at 8,402 and 13,475, respectively,
for 1993 and 2013. For this population projection purpose annual
growth rate of population for the study union has been calculated
separately, because most of the people of this area migrated here
in recent years from near by distriots (see Table 3.6, Figure 3.6
& 3.7). But the existing, under construction and already proposed
buildings in the catchment area (see Table 4.3), which can be
used as oyclone shelter will be able to serve the following
number of people,

Cyclone shelter of BDReS 7~
Cyclone shelter of WorldVision (under construotion) l,~
MiddleKhurushkulprimary school (existing) 1,500
Kiamof Rakhainpara (existing) 7~
Shelter cumhealth centre of Ganashastha (proposed) 5,~

Total capacity of above shelters 9,~

So by considering the projected population of the catchment
area in the next twenty years, it is found that, (13,475 - 9,000)
~ 4,475 will be the surplus population for whomadditional cyclo-
ne shelter will be needed in that area.



6.6.3 DETERMINATION OF NECESSARY FACILITIES:

Duting cyclonic period shelter building will be used to
perform different pre, during and post disaster phase
responsibilities of disaster management programme in the grass
root level. On the other hand, during ncrmal period shelter
building will be used to execute different activities of
community development programme. Again through the analysis of
data found from field survey it has been seen that, there is a
negative correlation between income and tendency to leave the
house during cyclone, that means people of higher income group
are less interested to evacuate their hou«es during disaster,
because they possess many valuable assets and due to present
«ooial conditicn there is always a chance of looting in totally
empty houses.

At the same time, information gathered from field survey shows
that there are some one storied puoca buildings in the study area
(see Table 4.4) and people of higher inccne groups are interested
to take salall scale loan for improving their housing condition.
Therefore, it is assumed by the researcher that, if small scale
loan with low rate cf interest for low cost storm and surge water
resistent housing is available, then SOile households of higher
inoome group of the study area will come forward to take the
advantage of that housing loan. In that case along with large
scale formal cyclone shelter, some individual houses of the
catchment area can also be developed as the shelter space for
those who do not want to leave their oWn housing environment even
on the eve of a disaster. Therefore, in that case two types cf
shelter «pace are proposed by the researcher for the catohment
area. These are

1. Large soale oyclone shelter cum community centre, which will
be used for,

or
comllluni tytho

cyclone affected
aids and other
firewood etc.
to get outside

administrative wcrks

services for

Providing shelter space for oyclone and surge affected
people and livestock.
Stcrage space for household belongings of
people, storage of emergency medical
supplies like food stuff, tents, blankets,
Landing platform cf boats and trawlers
relief items quickly.
Providing space for administrative works of disaster
management at pre, during and post disaster period.
Assembly of volunteers.
Providing emergency medical
immediately after the cyclone.
Providing space for meeting and
community development committee.
Providing space to offer community services like mother and
child health eare,emergency medical and veterinary service.



net,
hand

Functioning of social services like adult, primary and
female education and education on primary health care.
Providing space to conduct human resource development
related training programmes like training on social
forestry, specialized pottery and weaving, fisheries etc.
Providing space to conduct rural credit programmes.
Providing space for wholesale trading centre of local
products and short tille acoommodation for wholesale
traders.
Small scale shopping facilities for the oommunity.
Providing space for manufacturing of fishing
components of sealed latrine and assembling of
tubewells.

2. Small soale house cum cyclone shelter, which will be used for,

Providing space to give shelter for those people who want
to stay within the close range of their homesteads to look
after their valuable assets during the cyclone period.

Providing space tc lIleet the households' requirement of
covered space for living and other family activities during
normal period throughout the whole year.

Therefore, to perform the
shelter complex, following
cyclone shelter for disaster
& 4.14)

above activities within the cyclone
facilities will be needed in large
management purposes (see Table 4.13

a. Space for evaouation site of cyolone affected people.
b. Site for emergency shelter cf domestic animals.
c. Storage space for materials carried by the affected people.
d. Facilities to protect the evacuees against rain and storm.
e. Toilet and source of pure drinking water.
f. Ccoking facilities.
g. Drainage, waste disposal and lighting facilities.
h. Storage space fcr relief goods and equipments.
i. Office space for administrative and meeting purpose.

The physical facilities which are required for community
development activities within the ccmmunity cyclone shelter can
be identified as follows.

a. Office space for administrative and meeting purposes.
b. Storage facilities.
c. Classroom facilities to conduct different educational and

training programmes.
d. Functional space to provide medical and health care

facilities, and veterinary services.
e. Toilet and infrastructure for supply of drinking water.
f. Drainage and sanitation Facilities
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g. Space for some specialized function like credit centre,
shops and short time accommodation for wholesale traders.

h. Site for wholesale trading centre, manufaoturing of fishing
net & components of latrine and assembling of tubewells.

Fcr house cum cyclone shelter required facilities are:

a. A covered space which can be used for giving safe shelter
to a small number of people during cyclcne.

b. A space which can be used for living purpose during normal
period throughout the whole year.

c. A storage space for emergenCY,survival items like, dry
fcod, drinking water, firewood, fuel, eta.

6.6.4 RRQlITRFm SPACE FOR AU NHCR55ARY FACUlTIES WITHIN AND
AROUND THB CYCLONE SHELTER :

From the identified activities in cyclone shelt.er and
physical facilities, following charact.eristics of use
have been found

proposed
of spaoe

1. There are some common requirements for both community
development and disaster management activit.ies, such as
office cum meeting room, storage space, healt.h care
faoilities, sourCe of drinking water and toilet. So t.he
same space can be used t.o meet. the demand of those
requirement.s.

2. Some facilities will be provided for a particular use, but
it can be used for alternative purposes, such as in time of
disaster a large room can be used for giving shelter to the
cyclcne affeoted people and again it is possible to use the
same space as classroom for different educational and
training prcgrammes during normal time or as short time
accommodation space for wholesale traders.

3. Some physical faoilities can be used for different,
specialized functions during normal period, such as shops.1
and credit centre. So functional space needed for thcse
facilities will remain idle during disaster period.

On the basis of above characteristics and by considering the
estimated number of people required to be served by the proposed
cyclone shelter, space needed for different physical facilities
of that shelt.er has been estimated in the following manner:

8. Nunber of people to be served bv propo~d cyclone shelter :

Number
shelter

of people
= 13,475 -

t.o be

g, """ =

served
4,475

by newly proposed cyclcne



Aocording to field survey, peroentage
income group in the catchment area
taking house building loan = 5%.

of households of higher
who are interested for

I

Acoording
catchment

to 1981
area = 949

census, number of households the

Assumed number of houses cum cyclone shelter in the catohment
area = 948 x 11I.11I5 = 47.45 .47

On the
affected
shelter
(3sq.ft)

basis of the assessment of the
people in the catchment area,
spaoe for one person in private
(Researcher's Estimation)2,

experienoe of oyolone
the required area of
residence = til.28 sq. m

In a (3."3x3.03rn) homestead cum shelter spaoe, /lumber
of people can take shelter = "'."'''x''.'''' X "'.S = 26.66 .26

(2l11l: of the room
spaoe, so 8li'll: area

". 28
area has been

of the room will
considered
be used as

as circulation
shel ter space)

"

Therefore, total number of people in the catchment area whioh
will be served by house cum cyclone shelter = 26 x 47 = 1222

~ The size of population to be served by the large scale oyolone
shelter oum community centre = 4,475 - 1,222 = 3,253 i.e.3,300

b.L At"" required for evacuation space of cyclone affe~
people ,

It was seen that oyclone oontinues for a short period of time,
so eVaouees have to be accommodated in shelter for a short time.
During that time evaOUees normally remain in a tense position
when there is no scope for leisure and they usually prefer to
stay very closely to each other for sustaining their mental
strength. Therefore, it is assumed that in that shelter 0.185
Sq.ffi (2 sq.ft) area will provide a reasonable space for a single
person to remain in sitting position.

Therefore, total area required in proposed cyclone shelter cum
• community centre for evacuation space of cyclone affected
people of the catchment area = 0.185 x 3300 = 610.5 sq. m

This area will be used for different speoified normal time
functions of shelter building.

2. Area reqnired for shelter spllee of livestock,

On the basis cf information gathered from situation of shelter
sites during past cyolonic incidents it is assumed that, one
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bovine animal is equivalent to three sheep or goats in terms of
shelter space occupied and each bovine animal needs 1.2 sq.m
(12.9 sq.ft) of shelter space. Again from the field survey type
of livestock possessed by households (see Figure 3.1") and
average number of livestock per household in the catchment area
has been estimated (see Table 3.14). Projected number of
households for the year 21Zl13in the catchment area is 2253 and at
present there is no killa within the catchment area to provide
shelter space for livestock of that area. Considering all the
above faotors, area required for shelter space of livestook has
been estillated as follows,

Area required in cyclone shelter for,

Bovine animal
Goat and sheep

= 0.92 x 2,253 x
= ".26 x 2,253 x

1.2 = 2,487.31
0.4 = 234.31

sq.m
sq.Il

Total area required for
shelter = 2,721.62 sq.rn •

livestock
2,722 Sq.1l

. and poultry in
(29,261 sq.ft).

cyclone

This vast area will be used for developing an open air whole
sale market of locally produced goods during normal time.

3. Area requjred ror storage space:

According to Table 4.Hl, most of the evacuees oame to the
cyclone shelter space basically without any personal belongings
and assets, when they had to vaoate their houses in a very short
nctice and without any previous preparation during cyclone of
1991, but in case of preplanned evacuation like cyclone of 1992,
people took their money, valuable papers, cloths, bedding, food
and utensils with them while coming to the shelter. But evacuees
normally liked to keep these things with them in their living
space, not in a commonspaoe and all these things usually do not
take much spa~e for their storage. So no separate storage spa~e
is proposed within the oyclone shelter to keep the household
goods. For keeping emergency medical aids like packets of oral
saline, water purification tablets, a cupboard is enough. So for
this purpose no separate storage spa~e is necessary. But among
the relief materials, can of drinking water, rice and other food
stuff have to be kept in a secured, ~losed and covered space.

For keeping other relief. Eaterials like C.l. sheet, tent etc.
roof of the shelter building can be used or a temporary store
within the shelter complex can be constructed .

Quantification and prediction of relief items are net possible
for a community during disaster, as it will depend upon actual
situaticn. But for keeping relief items safely a minimum space is
required within cyclone shelter.



Keeping it in mind, therefore, area
relief materials = 3 m x 4.5 m = 13.5

speoified for storage of
sq.m (150 sq.ft).

150x10
In this area min imum (- ) = 125 mnd. i. "', 5'" bags of

3x2x2

rioe can be kept easily and during normal time this space also
oan be used for keeping different materials and equipments for
community development works, like wheat of food for works
programme, oonstruction materials for sealed latrines, etc.

4. Area required for office space,

Office space oan be used for both administrative purpose and
meeting of community leaders at normal period. The Same space
will be used as control room for Organ1Zlng pre-disaster period
activities and co-ordinating post-disaster period relief
activities within the community. The existing FWCis responsible
and developed to provide health oare services within the study
union. But community health workers have to visit regularly
different distant villages, so the office space of the cyclone
shelter can be used by village level extension workers On primary
health care, family planning programme and veterinary serllices as
their base station at community level to provide their door to
door servioes once or twioe in a week during normal period.

Considering all the above
specified for this space = activities in

(4.5 x 4.5)m =
a office room, area
20.25 sq.m(225 sft).

This area will be able to provide meeting place of
persons along with their administrative work place
cabinet for emergenoy medioal aid.

at least 12
and storage

5. Area required for tojlet and drinking water facility,

Provision of toilet oonsidered = 500 persons/toilet (during
both oyolone & normal time)

Number of users within proposed shelter 0 3300

.. Number of required latrine fo, evacuees 0 7

The'refcre, total area required fo, toilet space, 7 x 0.91 • x 1. 22 • 0 7.77 Sq.m (8' sq.ft).
These toilets will be basically used by oyclone affected

people and during normal time those toilets will serve as
oommunity toilets. This continuous use of toilets throughout the
whole year will ensure better maintenance (which is very much

".



necessary for their smooth operation during disaster period) and
will provide improved sanitation to community people.

Manually operated deep tubewell is considered as the source of
drinking water for evacuees within shelter complex, Provision of
tubewell considered = 1 tubewell per 375 people.

~ Number of required tubewells in shelter'= 9

Therefore, total area required for this tubewell space
= (1.22 x 7.62) m = 9.30 sq.m (100 sq.ft).

This tubewell space will also serve as washing and bathing
spaoe for evacuees and it will help the community people to get
purified water during normal time.

6. Area required for shops and rural credit centre :

Proposed area for one shop = (3.66 x 3.05) m = 11.16 sq.m

Therefore, area required for shopping spaoe of 5 shops
= 3.66 m x 3.05 m x 5 = 55.8 sq,m (600 sq.ft).
Area required for office space of rural oredit oentre
= (6.10 x 6.10) III= 37.21 sq.m (400 sq.ft).

The above office space can be used by 5 office personnel with
storage space of file cabinets and customer servioe area,

7. Area required for landing platform,

Area for
vessels)
catchment

proposed jetty (landing platform for small water
on the eastern bank of Moheshkhali channel within
area = (91.5 x 2.7) m = 247.05 sq.m (2700 sq.ft).

This jetty will be used as jetty for fishing trawlers and
ferry boats from Cox's Bazar and Moheshkhali island. During
disaster it will serve as landing platform for ships and boats
with relief materials from main land.

B. 6.5 TOTAL RKQIITRR'1l SPACE ABO ITS AI,LOCATION TO DII'EKRENT
J,OCATIOBS :

At present all the oommunity service facilities of the study
area are present soatterdly in different locations of the area
(see Table 4.5). Therefore, to develop the proposed shelter as
the focal point of all oommunity development works of the area,
all the identified facilities have been concentrated in One
shelter cOIlplex instead of creating lIlore than one cyclone
shelter.



So by oonsidering only one neli eyelone shelter for the
catchment area, first of all different functional spaces with
their required operational area are identified and described
below:

Area :required tor (~. m) (•••. ft)

- Evacuation spaoe 610.50 MOO
- Shelter space of livestock 2,722.00 29,261
- Storage space 13.50 ''''- Office spaoe (administration) 20.25 225
- Office space of credit oentre 37.21

"""- Shoppingspaee 55.00 "'"- Ut~~~~~spaoe 17.'J7 184
Land' platform 247.'J5 2,700

Total area required for different
functional spaces within and
around cyclone shelter 3,723.38 4lil,120

For determining the area of above funotional spaces for the
proposed cyclone shelter within the catchment area of the study
union, following factors were considered:

Established architeetural standards of different usable
spaces for different speeified functions.
Suitable grid size for easy construction.
Practice of space Use in rural environment.
Existing standards used for infrastructural facilities in
coastal regions of Bangladesh.

From the identified normal time functions of cyclone shelter
complex it is found that, some functions are contradictory to
each other, such as when activities of a trading centre will be
going on then at the same time and at the same location it will
be very diffioult to perform educational oum training aotivities
smoothly in a peaoeful environment. Again this co-existenoe of
two different types of function at the same location will create
circulation problem.

Therefore, to make the circulation pattern smooth and to
ensure undisturbed working environment for similar type of
funotions, oertain facilities have been divided into two
different ,blocks of shelter, i.e., sooial block and economie
block will be the two wings of the same cyclone shelter building,
landing platform has been considered as outside facility of
shelter site and evacuation space for livestook has been
oonsidered as the commonspace among the two blocks of shelter
building. Through careful architeotural design complete



segregation and isolation of different types of functional spaoes t
within the same building is possible. Therefore, area for
different functional spaoes are distributed into different
locations and for different uses in the following way :

Tol.l 'rI' l"flIIIittd Spa", dl'lrib<lUtIl .~
Cotegoryof

lundltll.l .Il'tK
Iq.lt Lac.lito •• ••• Sq.It•••

E",,,,,tlm 'l"'" !I~.~ '." •. &.:i.l bloc, CI", rllOll :m.~ '"
b, &:ooOlli,block •. P""illenli.l :m., ".

"""""",.Ii '"
b. l.\t>i"",. tr •••••diCl'l ~j.S ••

ShI'lt.r 'l"" lor Vll.' 29,2M COHlIII"P'" 'l"" "",u1ad'J ring 1,712 2'1,161
hvtSlocl ",'lIor\.1

SIor'g' 'poe. IUS ,. S!>;l.l bloc, Stor. 13.l ,.
nfH" 'poco l7.40 m •. Soci,l bloc, ,. !Id'ioi,l"ti" ",rk ~,25 '"b. ~lilllJ pi",.

,. HNlth '"''Ii,.
~.••••10"•••'1' •• ",i,.

b. E'''''OIit BI",1 CrJ.'liilCfnlfl' 3).11 ••
SOOpplni'P"'" ••• •• E,,,,,,,,,, ,ld '" ll.9 ••
IItlllty 'P"" 1I.~7 ,. ,. Soc"l bid •• 1,11.1 '.11 •b. I,mll 'P'" 5.17 •

b. &:00"''' ii,,, ,. 1,11.1 3.33 "b. 1"~11 'P"" ~.11 ---"
linding pl,tl,,, 247.00 '," tl-*id. thl' ,hI'lt.r J.Uy ,~7.oo ~
Ci"ul,li"" 'poe. 2'10.J1 ',m •. Soci.l block Ci",l.tim 112.~o '.'"b. E"nOli< bled ClT"l,tim llJ.fl~ 1,111

On the basis of above distribution of
for cyclone shelter complex = 3,7e2.63

space, total
sq.m (39,8e3

area required
sq. ft)

This area is divided into three portion:
1
2.
3.

Floor spaoe for sooial block = 487.32 sq.m (5,239
Floor spaoe for econoDio blook = 493.31 Sq.D (5,3e3
Area for livestook = 2,722 sq.m (29,261

sq.ft).
sq.ft).
sq.ft).

These floor spaoes of tHO different blooks have been used in
design considerations for cyclone shelter building.
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6.7 SUMMARY,
The traditional concept of disaster management was

preoccupied with disaster management activities which were
primarily focused on relief action. But natural disasters are a
formidable obstacle to economio and social development of a
country. Again to reduce the vulnerability of a community due to
natural disa"ter, socia-economic condition of that community has
to be improved and this improvement will be helpful to create a
community which SeCUreS its own safety by itself. So community
development is directly involved with disaster preparedness
programme and the new conoept of two directional disaster
management considers the effect of human activities on natural
and sooio-economic environment which, in turn, influence the
extent of natura! disasters significantly.

Therefore, on the basis of the neW concept of disaster
management, it is essential to consider a cyclone shelter not
only as an evacuation spaoe for cyolone affected people during
emergency period but also as a community development centre
throughout the whole year. This new generation cyclone shelter
will provide space to implement different stages cf cyclone
disaster management responsibilities and to Carry out the
community development activities at -the grass root level.

The major components of cyclone shelter planning have been
identified on the basis of the ccncept of new generation cyclone
shelter. On the basis of socio-economic profile of the study
area, people's peroeption about disaster management and community
development activities, the vital requirements for the area.s
community develcpment activities and necessary components for a
proper cyolone shelter of the area have been defined. According
to that requirement shelter's normal tiroe functions have been
identified. Then size of shelter has been determined on the basis
of,

Size of the catchment area in study union.
Population within the catchment area.
Necessary facilities in the shelter.
Required space for all necessary facilities.
Total space and its allocation.

Notes

Settlement pattern is the shape of th", "lusters of
homesteads which make up the villages.

2 As most of the eVaCUeeshave to stay in oyolone shelter
for s short period of time, so they will be able to
spend their time in sitting position, therefore no
sleeping spsce is necessary within a cyclone shelter.



CHAPTER : 7
LOCATION~DESIGNGUIDELINES
ANDMANAGEMENT OFCYCLONE SHELTER
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7. 1 INTRODUCTION :

After identifying the normal time use and size
proposed cyclone shelter, the other major components
oyolone shelter planning task are location, design of
shelters and incorporation of people's participation
process whioh are discussed in this ohapter.

7.2 LocATION OF CYCLONE SHELTER

of the
of the
cyclone
in the

One of the major component of cyolone shelter planning task
IS to select the location of that shelter. For this purpose first
of all oertain sooio-economio and physicai oharaoteristios of the
oatchment area, whioh have some connections with the probable
location of a cyolone shelter have been taken into considerations
and then entire catchment area within the study union has been
analysed on the basis of those site oharacteristios. After that,
depending on the major findings of that site analysis certain
looational criteria of oyclone shelter have been seleoted. Then
these looational criteria were used to evaluate the actual
potentiality of two different alternative locations for proposed
oyclone shelter.

7.2.1 SITE ANALYSIS ,

Site analysis of the catchment area has been done by
considering the following site characteristics which are selected
on the basis of recent experiences of the use of cyclone shelter,
people"s opinion and analysis of community servioe facilities'

a. Land level.
b. Centre of minimUllltravel.
o. Existing COIUllUnioationnetwork.
d. Focal point of the community,
e. Nature of land use.
f, Soil condition and ground water level,
g. People's ohoice.

ii. l,lInd leyel

From the field survey it has been found that land slopes
from east to west in the catchment area (see Figure 4,1). The DC
road of the study union goes through this area which is parallel
to the coast line and analysis of field survey also reveals that
the level of storm surge inundation at the western side of DC
road was 4.88 to 3 m above ground level during the cyolone of
1991. But this level of inundation was much lower at the eastern
side of DC road as the ground level of this area is relatively
higher than the western side of the road in relation to MSL. 50
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the eastern portion of DC road has been considered s.,eeifieally
to find out a suitable location of the proposed cyclone shelter
during the preliminary level of site selection process. This
portion of the catcilment a1"e" is inside the coastal e",bankment
and DC road is also giving Rn additional protection to this area.

Figure: 7.1
Centre of MinimuDITravel.

b_ The cenp::.e of ninjlIlul[) travel:

The centre of "'lnJ"'Unl travel
is the looation from '"hich the
Sllm of the distanoes to all the
points in a distribuLion is "
.,inim"m (Ebdon; 1987). This 1.5
illustrat.ed in Figure -( ,.
Tl,e o.,timal looatio" of a
shelter may be jlldged Prllllarily
in relation to the location of
the settlements at risk from
flooding by surge "ator. The
position of the centre of nnnl-
mum trRvel is therefore very
important to find o~t the opti-
mal looation of cyclone shelter.

,

,,
,ou,,'

,o~,I '"'''"'''
"O~"., """'"," CO,""" "'~,"
" '0".",'

, ,
Ebtlon,D.,11~7, p.I1J.

The position of this centre of minimum travel oan be found
manually by 1'\prooess of trial and errOr. By ohoosjng a [1~mber of
alternative trial loo~tions and calculating the sum of the
distances f1:o1i1each t-.Ti~i oerttre to all the points, the true
centre of minimUIil tr"vel can eventually be fOIJnd. But in 1Il0st
cases the mean centre ~nd centre of minimum travel are likely to
be fairly olose to e"cll other, Therefore, the mean centre of the
settlements ,dthin Lhe catchment area can be caJQ~l~ted by ~sing
Ebdon.s minimu", travel method to find Cllt the optjmal looation of
prorosed c\,clone shelter in that area.

The me"n oentrB is the
simplest meaSllre of the centre
of a sratial distrib~tion,It is
analogOlls to the mean of " 5et
of data and is oalculatod in ~
very similar way. In the oalo~-
lation of the mean centre each
point is givert eq~al welght. In
some situations howe',er, it may
be clear that each point should
not be given egual weight when
oalculating the centre of the
distribution. In that oa~e a me-
an centre is ,=,alc~lated in"
way which is known as weighted
me~n oentre (see Fig~re 7.2 ).

Figure: 7.2
The Weighted Ilean Centre
As Centre of Gravity.

SO••• ""'0<<<1 00w.',h •., ~,."
"""'.' 00'0';:"",",,,"

Sour" CbdD",D.,1~81,~,13j.
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----- (1), y"x" =

Th", equation for the 'leightI'd morin centre is
~XW XYW
~\I ~\I

flilere X and Yare the aD-ordinate" of the points, W denote" the
numerioal IIei!tht a,,~igl1od to eaoh point. :L, und Y" are the
weight.ed me'I[]S of tilose oo-ordinutes & n js the Ilumuer of poillts.

Ar; a first step in caloul-
ating tho weighted meal] oelltro
of the distribution of villages
"H.hin the oatchmellt area, it.
'llls rJeoe"stlry to qlllHltify the
loontions of tho"e settlemonts.
This hs>,; boen done by aBlculnt-.-
illg the oo-ordjllates of locati-
Oils of the "i11AI'(OS Aocordillg
to all ArbitrAry c:ystel1l. 'l'his
calalliation is givon in '1'Bble ,
7.1 & its poc:Hion is mRrltad .in
Figure 7.3. III this diAgrnm
figures in brnokets ara 1981
Populatioll' of the villages
within the oatohment areD. of
tile' study union. Co-orcijnalc5
(X followed by Y) aro also
givell beside o<loh oeotre pojnt
of Lhe seU,lenwnt.They are mea-
sured in 1,i)omotre.

Figure: 7.3
line in th" Cateb.lent IIrea.

VIII'g' to-ordinat" W,iglil K,iih\,.;
!Pop"I, It '" I Co'l"dIMlt ••, -, ,

'" "r"balgl"", " " '" %I~ 11,W~

""t"p" • , " en blj) J1,W
".~~.l"p,,, , " '" 1M; J,ll!
J, [up,,, , " 1,1!~ "'" J9,~311
Non",,,. , , J ,611 ,jlllJ ,,188
II.Hul,p'" , , m 30,~ ;j~g~

T.bl, : 1.1
TI,!~,j~ht~d ~•• n C,"\" ,r til, Di,\rlouttO" Q! il11'g" tn l~~ e,,(,hnent A",

Sour,. Fi,ld Survey, 1991,
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mlnllrlUmtravel
as the location

this location to

Therefore, Me (5.78, 9.07) is the centre of
in the catchment area and if this He is selected
of cyclone shelter then sum of distances from
all the villages will be as small as possible.

c. Existing communication network:

To make the cyclone shelter accessible in terms of both the
travelling time and distances covered by the evacuees, it has to
be properly connected with the adjaoent settlellents through a
good communication network. But for this purpose, creation of
completely new road to connect the proposed cyclone shelter with
the existing road network of the catchment area will increase the
cost of the oyclone shelter project. Therefore, to reduce the
project oost, it is neoessary to locate the oyclone shelter
adjacent to an existing major road of the locality and it will
ensure shelter's, effective use in both disaster and normal time.

Now, the identified mean centre (HC) of the distribution of
settlements of the catohment area is located at the eastern side
of DC road, which is properly conneoted with a rural road (type
R2) of the area (See Figure 7.8). HC is not directly approachable
from the sea side, but this direct approach is necessary for the
proposed economic activities in cyclone shelter complex during
normal time and to mobilize relief items quiokly for distressed
people during the disaster. Now. there is a rural road (type R2)
at a distance of 0.3 km from HC in its north side, whioh oonnects
the coast line and major villages of the catchment area with the
main road network of the union. Therefore, in terms of better
communication, any site near to this road in east-west direction
has more potentiality to serve as the looation of the propcsed
cyclone shelter.

d. FOClll point of the oomnunHy :

If a cyclcne shelter is located in such a plaoe towards
whioh movement of the looal people is maximum for their daily
activities, then the physical faoilities of that shelter will be
used more effectively for oommunity development purpose. The
inhabitants of a community are usually very muoh aocustomed and
familiar to the site of the community's fooal point. So at the
time of disaster spontaneous mcvement towards their already
familiar site for taking shelter will be seen if cyclone shelter
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is available there. So from this point of view it can be said
that, already established focal point of the community is an
ideal location for the propcsed cyclone shelter. Therefore, the
researcher has given more effort to find out a focal point of the
community within the catchment area during his field visit. As a
result of this effort a pbce has been fcund which can be defined
as one of the majcr focal point of the oatchment area in terms of
daily activities perfcrmed within it and its placement near the
cross section of the area's two major roads. At the same time it
is direotly approachable from sea side and directly connected to
all the villages of the catchment area by a rural road (type R2).
Hear this place there are some shops, a big pucca mosque &
madrasha and the biggest pond of the area.

e. Nature of Land use,

Land use pattern within and around a particular site will
determine the scope of any future development work within that
area. Basically the premises of a cyclone shelter will become a
public space which will perform different oommunity development
functions. This particular land use of cyclone shelter site will
be conflicting to the residential environment, if this shelter
site is situated very near to the homestead area of a village. So
to maintain a peaceful living environment within the community,
oyolone shelter should maintain a reasonable distance from
community's homestead area. Again prioe of homestead land at
village level will be higher than the price of any type of
agricultural land. Therefore, collection of land from the
homestead area for a cyclone shelter complex will be very
diffioult. At the Same time a vast area of land for this purpose
may not be available within the heart of the congested homestead
area of a settlement.

In this regard the area adjacent to the mosque of Kauarpara
has enough possibility to be developed as a cyclone shelter
complex. This peripheral area will not disturb the residential
environment of the settlements and at the same time it will not
be too far to become completely isolated from the homestead land
of different villages of the oatchment area. Again, agrioultural
use of the adjacent areas of this piece of land will not confliot
with the normal time functions of the proposed cyclone shelter.

f. Soil condition pnd ground water Jevel ,

Quality of soil and its geo-technical behavior are very
important factors to determine the potentiality of a particular
land to be developed as a site for a large scale physical
infrastructure. Though no soil test repcrt has been found for the
study union,but it is assumed from the nature of land form of the
area (see Table 3.1) that,the western portion of the DC road is a
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liewly formed land, "he'"o the soil i" "t.ruer."'"cd, «fey Randy lo"m"
to cl"y" and stron"Iy field. Thi" tn)e of soIl is very muoh
unpred.iatabie for any t.ypC of heavy con"truct.joll. AL the e""terll
port.ioll of DC rond sPecially alon" the peripiJery 01' Kauarpara
land has heel] Found in "lOre or less stable furm

Analy»is of secondary data shows that within til" "~udy uniun
dnring boLh pre lind post monsocn cyelonic periods operation of
hllnd I:ubewe.lls lit ground surfllce of ~h" elltchm"nl area will tlol.
be" problem. IJnt if shelter i!1 lOCAted on IdllA, then a deep
tnb",wel] will bo neees!1ary.

F.lgure : 7.4
GrCOJnl!fm~erEnvirOlJlDeIlt
ut Seucoa..,t.

"".,,,,,"""",w.".
"

Figure : 7.5
Bfreot of 11",11D:rmNmlIlrJc100liean
Sea t.evul QllGronlld<mter1'1="

lJ"t the developillellr. 01' high-yield "'ell O(lt! lower water taula
signif.ioallt:iy Ilnd draw wlll"r from oonsid"l"alJJo dlsl:Anc~". In
tld!1 esse the plaJlni,nl< Qf" i1igh-yi"Jd well (deep tubewell)
spoeiall,. In ooastnl "roa neerJs »p"oiaJ "ttant.i.on. Figure 7.4
shows tile t.ypiolll reJntiolishil! of fresh grOUlld"'a~er to or!lC'ldsli
groundllater in ideally 11Omogeneous soils in "en ccnst oondition!1.
lIero the Fresh ""ter, ill effoc~. floats on top of tho salt watar
because of its JOi'ler sreeifio gravity. Figure .1." shows tIle
effect of lowering tile wnter LAhie .dth A deop tlll1('wclJ. Th" atea
of r.he Colle or the d",pression I-lill b" suoh tllAt th" llllnilal yield
of the d"ep tube"e1l "ill equal tile allllu~l sllt.pIl1S of rninfalJ
over runoff 'Ind "vnpotn)[]spjratjon for th" a.rA'I of tile can", nnd
the d""Lh of the "Olle IIi II he I-IhAtever is ncees,wry Lo "rovide
R "te"p enough gradient tc move th", water to til" well. The more
permeable the soil, the fI"r.Ler thG oone. ThA r!r"'Iter the yield,
tlw larger tllo nOlle ill "II dimensions. In a sea-co,,";r. "onditiQIl,
if too hi~h lin unnual volume is withdrawn, so tll,,1. the WAter
ta.ble 1'alls to m~an »en .1evRL braokish water will enhn the deep
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tubewell, ruining it for water supply purposes. Therefore,
location of the proposed cyclone shelter near the extreme eastern
edge of the oatchment area will ensure the problem free operation
of both hand and deep tubewell for supply of fresh drinking wat-
er, by maintaining a reasonable distanoe from nearby coast line.

g. People's Choice :

Planning has been defined as highly complex process. The
making of decisions oan be difficult particularly where vast
amount of data are required, where many factors need to be
weighted one against the other and with uncertainty about the
outcome of other parallel trends and events (Hobbs, 1981). So
today involvement of people in planning prooess for whoma plan
will be prepared is necessary for sucoessful implementation of
that plan. From this point of view it can be said that in site
selection proces>; of a cyclone shelter planning task, people's
preference and choice for the looation of a cyclone shelter has
to be considered seriously.

Therefore, primary data on desirable distance which can be
covered by the inhabitants of the area to find out a proper
shelter space in Case of disaster has been collected. By
analyzing this data it is found that most of the respondents
preferred "'.4 km as the allowable distance of any cyclone shelter
due to poor communication network within their locality, but in
case of properly connected cyolone shelter with inhabitant.s
homestead by an improved road network, 1.6 km is considered by
the local people as the preferable distanoe for the location of
the shelter site (See Table 5.2).

Now, if centre of minimum travel of the catohment area,
i.e., mean centre of the distribution of villages in catchment
area is seleoted as the location of a proposed oyolone shelter,
then it is necessary to determine the areal spread of villages of
the catchment area around the mean centre (He). And this measure
of spatial dispersion of the settlements within that area will be
helpful to verify whether local people's preferable distance for
a cyclone shelter is suitable to the distance between Me and
individual village or not. For measuring the spread of villages
around the mean centre, standard distance can be used. Standard
distance, otherwise known as standard distance deviation or root
mean square distance deviation is the spatial equivalent of
standard deviation and it is a convenient measure of dispersion
in point patterns since it summarizes the spread of points in
just one value (Ebdon, 1987). However, it takes no account of the
fact that the spread about the mean centre may be different in
different directions. So in case of greater dispersion in a
particular direction, the standard deviational ellipse as the
name implies, is a measure which summarises dispersion in a point
pattern in terms of ellipse rather than a circle.
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ThA All ipse i" oetltDr~d on
th" mean oentre, with its Ion"
tlx'i" in the direotion of m,lJeimum
d:isPEH5ion ~nd its short axis in
the direotion of ltIlnimum
dispersiOll, It j", Itlathematioally
proved that th" axis of m"xilllUlll
disp"rsion ill n "oint ptltbnn is
alwBYS Bt right angle", to tbe
axis of minimum dispersioll. In
thi" standard deviational
elli"se, st"nd"rd dist~nC'e ill
short ~nd 10llg direction can be
found by using the followil1g eq_
uations.

Figure: 7.6
Stalldn£d Oeviatiutlnl Rllipsc.

80"r<. Udon,D., 1~8), p.DI.

standard distanc" in s!lort dino'otiOIl,

Gx = 2'-.Zx.Y. lsinl:'-c.os8 + ny'2).wJ3!. - _
o

OJ

Stundard dlst"nQe ill long direction,

Gy = (4)

Here, " "od 6) m the "t"ndard dev i" tl0n pal.allQI tore!1pectively x und' ) uxis of ti,e ellipse, e is the anglo of
rotation, ,. and al.e the tr"lIspo"ed oo-ordinlltes or the,
point", ulld " "' the nUnllJ"r of poInts.

From the sputial disr.rJbution
of ,,;etllements in tlie catohment
"re" it is found that cli",persion in
s"ttlem""t pate.ern "bout the lie
is .•neater i.1L northeast-soutliwQst
direetion,SQ B standarei deviational
ellipse h~s been fitted & aQcordIng"
to Figure 7.7 four villages out of
six :in the oatchment Urea (i_e. 67r.
of the toL~l villages) are present
within the st~t1dllrd devi"tional el-
lipse about the Me of the dislriblJ-
Lion of villagos in the calchment
"re",Th" stBfldard distances in hotll
the direotion", wilieh "re fOllnd from
the ellipse are much lower tlwn
loeal pcrople's .,re1""r"ble di"tance
l:iebwen thail" house!1 ~lId looution
of propo,,;ecl Qyclone sh"ll-.",-,

Figure : 7.7
gO ill thc Cllt()I'JlJellt Ar"a.



7.2.2 HVAr.uATION OF OPTIOHS OF LOCATION CONSIDERED
FOR CYCLONE SHHI,THR :

On the basis of major findings from the site analysis of
oatohment area following loeational criteria have been determined
to find out the best location of proposed cyclone shelter

Risk free land.
Optimal location as the oentre of minimum travel.
Direct connection with existing communioation network.
Potentiality to become the focal point of oommunity.
Least contradiction with adjacent land use,
Teclmically sound soil condition.
Good quality and desirable level of ground water.
People's aoceptance.

Now, two possible options of location (MC & a site 4"0 m.
away from Me) for the proposed cyclone shelter in the catchment
area are evaluated 011the basis of above criteria.

First Optjon ,

Though He possess the highest degree of looational advantage
as it is the centre of minimum travel, but in this particular
case HCwithin the catchment area has some serious limitations.
The identified HC in the oatohment area is situated in such a
location, whioh is not connected with the existing road network
and at the same time MCis not directly approaohable from the sea
side by any proper road. Again, as MCis looated at the back side
of an existing settlement, so its scope is limited to become
focal point of the community, Though MC is situated at the
eastern side of DC road, but it is very close to coast line, so
availability of sweet ground water at this partioular looation
will always be a problem and this will ultimately affect the
water supply system in the proposed cyclone shelter oomplex.

5econd Opt jon ,

It is another site whioh is cnly 400 m.away in northeast
direction from MCfor proposed cyolone shelter. The site is
situated at the middle of two junotions of 3 major roads - One
directly ooming from the seaside, second one is DC road and the
other one coming from union headquarter, The noticeable advantage
of the site is that it can be developed as a major fOCBI point of
the community, beoause a big puooa mosque with madrasha and a big
pond already exist" there along with some shops. Due to the
presenoe of these activities and two major intersections of roads
near the proposed site, people of Rastarpara, Peoharghona,
Rakhainpara and JaliaPBra will come to a close contact with the
shelter site for their everyday movement and funotion.
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Through the near by DC road the shelter site can be directly
connected to Cox"s Bazar town and nearby Chaufaldandi Llnion, and
at the same time it is direotly connected to sea side by an
existing rural road (type R2), sO this site can be developed
easily as an economically active place of the area. Within this
site the land level is higher then the general land level of
surrounding areas. Most of the land within the site is covered
either by vacant or agricultural land, so number of displaced
persons for creating physical infrastructures of cyclone shelter
will be small. This area is protected by both the embankment and
DC road from the high tide water of sea. Again, it is not the
optimal location like the centre of minimum travel but this area
is very close to Me, so it will also share the locational
advantages of the centre of minimum travel.

Table: 7.2
Choice of Option for Location of Proposed Cyclone Shelter.

~ossible ~ticns First ~tioo SeclIld~tirn-~-----~ (400 n a>royfroll
Criteria - (MC) MC)

Risk free land ,~, Yo, y"
Opti.Jnallooation as centre of y" No
minimllllltravel

Direct conneotion with existing No y"
oommunicationnet works

Potentiality as focal point of No y"
COll1llllJnit

Least contradiction with adjacent Yo, Yo,
land use

Technically sound soil No No
Goodquality and level of No y"
groundwater

People.s acceptance y" y"

Therefore, by analysing the two alternative sites, second
alternative is found with some extra advantages. So it can be
described as highly potential in terms of advantages available at
that site and it has been chosen as the looation of proposed
cyclone shelter within the catchment area.
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7.3 DESIGN GUIDE LINES FOR CYCI.ON;LSHELTER :

In identifying design guide lines for cyclone shelter, first
of all certain design considerations have been taken into acoount
and then depending on those considerations some design criteria
have been set. After that some possible design options for
different oomponents of a cyclone shelter have been evaluated on
the basis of selected design criteria to find out certain
specifio design proposals on different aspects of cyclone
shelter. Finally a schematic design has been prepared depending
on those specific design proposals. This schematic design has
been developed by considering specifically the actual site
condition of the catchment area within the study union. In this
schematio design along with an idea of arohitectural quality of
space, form and view, a preliminary idea on structural form of
cyclone shelter and a rough estimate of its cost are also given.
Along with the cyclone shelter cum community centre, certain
house cum cyclone shelters have also been proposed by the
researcher and a schematic design with rough cost estimate of
that shelter has also been incorporated in this study.

7.:3.1 DESIGN CONSIDERATIONS FOR CycI.ONE SHEI,'l'lllt :

For the design of the proposed cyolone shelter following
considerations have been taken into account on the basis of actu~
al physical condition of site and evacuees behavioral pattern.

a. ~e Qf Cyclone shelter during normal-and disaster periods,

The proposed cyclone shelter of the catohment area has been
identified as the oommunity development centre for this area,
which will be used for different socio~economic activities during
normal time and in case Qf disaster it will provide shelter space
for the local community. Therefore, the main issue in cyclone
shelter design is to address the regular use pattern of the
shelter in the first place and then to apply specifioally defined
design parameters to ensure its applioation and perfortllance as a
cyclone shelter.

50me specific community development activities have been
chosen as the normal time funotions for proposed cyclone shelter.
Among these activities, some may conflict with each Qther doe to
their nature and time of performance, such as educational and
training activities require a "aIm and quiet environment, but if
class rooms are closely associated with the market plaoe then
activities of sohoQI and training programmes may be hampered. 50
tQ avoid conflict between two different types of function, more
attention is necessary on circulation Pattern and allocation of
different functional spaces within cyclone shelter complex.
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Again analysis of household data shows that as the oyclonic
wind gathers speed, a large number of people usually rush to the
shelter within a short period, usually 5 to 6 hours before the
cyclone hits the area. Therefore, to accommodate these people
within the shelter and to avoid confusion and confliot in the
orisis period, an efficient organization of internal and external
spaces of cyclone shelter is required. During normal time shelter
complex will be used by a relatively smaller number of people
than the disaster period, So if those functional spaces are
designed by considering only the number of their normal time
users, then in cyclone time it will create a suffocating internal
environJlent for a large nUllber of evaouees. Therefore, in case of
designing internal and external functional spaces within cyclone
shelter complex, the nature and demand for both the ncnnal and
disaster time functions of the shelter have to be oonsidered.

b. Hyacnees behayi ora 1 pattern

Evacuees behavicral pattern during recent cyclcnic incidents
have been found by analyzing household data on this aspect. This
pattern shows that with the improvement in the technigues of
warning and its disseminaticn more and mcre people move to
shelters before the cyclone (see Table 4.9). But the decision tc
move to the shelter is always delayed (see Figure 4.14),
resulting in the last moment rush tc the shelter, due to this
they usually fail to take their livestock with them (see Figure
4.12) and in that situation they generally abandon their
livestook (see Figure 4,13). The results of field survey revealed
that fcod and clothing are the oommonitems generally carried by
the people to the shelter (see Table 4.10). In case of large
shelters, male and female evaouees stay together in fa¥lily
groups. Most of the people spent their time either in standing or
sguatting position in the shelter. When there Were excessive rush
all had to remain in standing position for long 8-9 hours. During
the storm, the people inside the shelter usually cry and say
their prayers out of fear (see Table 4.14). Usually oyolone
affected people stay in shelter for a very short time (see Figure
4.19) and immediately after cyclone they basically engage
themselves in reconstruction of their houses (see Figure 4.2"').
Therefore, in designing more effective cyclone shelter all these
behavior related faotcrs have to be taken into consideration.

c. I,Qoaj yalue system

Catchment area of proposed cyclone shelter is located in a
rural region, where people's life style and living pattern is
very simple and this type of life style and living pattern play
dominant roles in shaping lccal pecple.s values and ccncepts of
living environment. The simplicity of rural life style which is
casual as opposed to formal urban life is reflected by rural
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architecture. Rural spaces are segmented by social domains unlike
urban spaces which are compartlllentalized according to function
specific zones. Spaces are small and their organization is very
simple in a rural built form and this type of organization of
spaces is generally develcped on the basis cf easy circulation
pattern. Therefore, to design an User friendly cyclone shelter,
that meanS to make that shelter more acceptable to rural people
during normal time use, the ccnceptual attitude and values which
are deep rooted among local people with respect to built fcrms
and spaces as cpposed to urban values and attitude are important
to be respected and given expression in the design shelter.

d. Structural form of cyclone shelter:

Structural form of a cYclone shelter is a very important
component to ensure its effectiVeness by providing resistance to
a cyclonic storm of at least 251Zlkm/hr and to keep the plinth
height of the shelter building above the maximumprcbable surge
height at the shelter site, Tc attain these qualities, the shelter
must have a permanent built fcrm either raised on pillars or
placed on a high platform. Hcwever, the technology, material and
method of ccnstruction available in remote coastal areas are
mostly indigencus. The loc"l structures of the study area are
mostly temporary or semi-permanent in nature (see Table 3.19).
Choioe of structural fcrm therefore is very crucial to recognize
and tc pay respect to the traditional relaticnship character of
local people with nature and built spaoes.

e. Accommodation of certain specjfjC demands:

A cyclone shelter has to provide certain specific services
to its users during both normal and disaster period to inorease
shelter's effectiveness (see Figure 5.1), These services are
toilets and SOUrces of drinking water, protection from sun and
rain, provision of ample day light and natural ventilation. Size
and type of window, its locaticn and construction details, all
these are very much important to provide ample day light and
natural ventilation within cyclone shelter. But the extreme
climatic variation in cyclone time and ln normal weather
condition are the most conflicting and contradictcry factors in
design consideration of windcw openings for cyclone shelter to
attain better natural Ventilation and day lighting. Large window
opening may require for normal time activities in cyclone
shelter, but on the other hand, this large window opening oan be
a source of inconvenience from the point of its performance "s a
cyclcne shelter. Again, provisicn of protection to shelter USers
during cyclonic period against rain water and wind is also an
important factor. Therefore, in determining the shape, size,
material, detail and flexibility of window openings proper
thought is necessary.
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Sufficient number of drinking water sources and toilets are
important factcrs to make a cyclone shelter more effective espe-
cially during disaster period and these facilities must be
located at a risk free level from surge water. Hcst of the local
people of the study area are not used to pucca latrine, maintain-
ing a neat and olean toilet in shelter will be very difficult.
Therefore, both the size and locaticn of the service area are
very important things to be considered in shelter design.

7.3.2 EVAWATION OF DESIGN OPTIONS ,

On the basis of already identified design considerations,
the following design criteria have been selected,

Effective use of each functional space with its full
capaci ty.
Social acceptability and local value system.
Easy circulation pattern.
Simple technology.
Maximum possible people.s participation.
Extension of existing infrastructure of locality.

Then different design options on the following aspects of
cyclone shelter complex have been evaluated on the basis of above
criteria:

II. Kajor functional spaces withjn cyclone shelter complex

Possible options for designing majcr functional spaces are,

Combination
spaces within

of all
single

internal
physical

and external
facility.

functional

Distribution of
different physical
use_

different functional spaces
facilities on the basis of

into
their

Here the first option is relatively easy to execute, but its
operation will be highly difficult, when two opposite types of
function will contradict with each other during their perfcrmance
at the same locaticn and at the same time. As two major types of
opposite function (social and economic) have been selected as
normal time activities of the prcposed cyolone shelter, so in
case of first option, complex type of circulation pattern will be
developed and this type of co-existence of two opposite types of
funotion under the same roof will not also be sooially
acceptable. But in this regard second option will provide enough
freedom and simplicity in design. Therefore, the second option is
more preferable In designing the major functional spaces for
proposed cyclone shelter complex.
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h. Use of grollDdfloor within shelter hnildiu

In this regard possible options are,
Keeping the ground floor oompletely open to ensUre easy
movement of surge water through it and to provide space
for some informal activities during normal time.

•

Effective use of ground floar
tiJne activities with proper
provision- for free flowing of
floor during oyclone.

for some specific normal
physical facilities and
surge water through this

Construction of 11sealed
storage of food grain and

chamber
water.

at ground floor for

Here, the first option is a very easy and risk free solution
to meet the requirements of highly adverse situation during
disaster period. But as in this option, ground floor of shelter
building will be kept oompletely free without any wall or
enclosed spaoe, so this floor basically will remain unutilized
during normal time throughout the whole year, whioh will be a
major obstacle for capacity utilization of physical facilities of
oyolone shelter complex. But the second option is a more
innovative approach in cyclone shelter design. According to this
option ground floor of oyolone shelter can be designed in such a
way so that it will be able to provide some enclosed functional
spaces for certain normal tiOie activities, like credit centre and
shopping space, which will remain unutilized for disaster period
activities within oyclone shelter and at the same time certain
construotion details and design features oan be introduced in
this floor design to allow the surge water to pass through it.
Again for keeping the furniture and valuable goods of this floor
free frail surge water, certain architectural design solutions can
be applied (which are more elaborately described in schematic
design section of this chapter). Again the third option is
effective, but costly solution. Therefore, the second option is
more preferable than the other options to ensure effective
utilization of shelter's each functional space with its full
capacity and it is also applicable to house cum cyclone shelter.

c. Position and design of stair in cyclone sh~lter:

Fcr this purpose the possible options are,

A broad stair directly form ground to upper floors.

An urban type internal stair for vertical circulation.

A broad open stair from ground to the first floor along
with an internal stair for floor to floor conneotion.
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From the above options it is clear that the seccnd and third
options are somehow reflecting the tYl"ioal Ilrban circulaticn
space, though the last one is relatively better, but it will
create a tight environment for floor to floor vertical
ciroillation for a hllge amollnt of I"eople during disaster, While
the first ol"tion will provide facilities for an easy vertical
circillation during all the time. In this case the extended stair
will serve as jetty in submerged sitllation of the surrounding
land. Therefore, the first option will be able to ensllre easy
circulation within the shelter.

d. Toilet fgcjljty within cyclone shelter

For this facility the I"ossible options are,

A normal layout of a pllblic toilet like a SerVlOe area
of Ilrban building.

Grouping of tcilets by keeping a reasonable distance
from the living space of shelter with proper facility
to keep them usable during normal and disaster periods.

Here, the first option is a very easy sclution, if proper
service lines are available, but it will not be socially
acceptable and maintenance of this type of toilet will be very
difficillt especially dllring disaster period due to evacuees lack
of proper knowledge cn hygienic sanitation. Under this circumsta-
noe, the second option will work mOre effioiently during both
normal and disaster period.

e. MindoR openjngs of cyclone shelter ,

For this purpose possible options are,

Window with normal sill height (0.91 m from F.L.) and
frame of steel angle with glass shutter.

Windowof wooden frame and shlltter with 0.48 m sill
height with deep rain protection device over it.

Here, the first option will fail to provide enough day light
and natllral ventilation while there is no electric line within
the catchment area. This type of window will create danger
situation by broken glasses during cyclone. But window of the 2nd
option will help together in ventilaticn and lighting of the
shelter building as they are cllstomarily kept open during the day
in suburban and village locations, and at the same time this tYl"e
of window will resist strong wind and vandalism more effectively.
Therefore, it will be able to ensure better environmental condit-
ion in cyolone shelter during both normal and disaster period.
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Certain specific facilitjes for disaster period in shelter

In this regard, the possible options are,

f.

No special arrangement
belongings, storage of rain

for storage
water and Use

of personal
of roof.

.,

Special arrangements
belongings, storage of

for storage
rain water and use

of personal
of roof.

Here, the first option totally has rejected the need for any
storage space for evacuees personal belongings, possibility of
rain water colleotion and effective use of roof. But the second
option considers those faoilities with due consideration and has
provided innovative ideas on the Use of furniture free functional
spaces in rural environment, storage of rain water in a reservoir
to use it for washing and drinking purpose (see Table 3.2, Figure
4.3,4.4 & Table 4.2), storage of evaouees personal belongings at
the deep spaoe over sunshades and the use of roof for female's
washing, cooking and bathing purposes, when there will be no
rain. According to this option in household based shelter, false
ceiling below main roof of evacuation space oan be used for
storage of food, medioine, firewood etc. for disaster period.
Therefore, the second option is IIlOreattraotive.

g. Strnctura! ror•• CoDst[llction lIaterial ond yjew
or cyclone shel~ :

In this regard, the possible options are,

Rigid RCC structure
provision for vertical

of urban
extension.

office format with

A oombination of RCC
internal walls with due

superstructure and briok built
respeot to rural built forms.

Here, the first option is developed entirely on the basis of
structural rigidity required against differential settlement and
to withstand wind forces of storms. But it totally igncres the
local value system towards built forms and spaces. Therefore, the
second option whioh suggests briok pointing exterior surfaoe with
more emphasis on horizontal e](pansion in future to give a Ilore
familiar look of the shelter to the local people is obviously an
attraotive design option for proposed cyclone shelter.

1.3.3 DESCRIPTION OF THE SCHEMATIC DESIGN :

The proposed oyclone shelter in the catohment area covers an
area of ".33 Heotares (".61 acres) on the northern side cf
connecting road between Rastarpara and Kauarpara (see Figure
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7.8). A big one storied pucca mosque, a big pond and some grooery
shops are looated near this site. For shelter complex, two
separate but olosely associated building blocks have been
designed for two different types of funotion. Combinedly these
two blocks posses a plinth area of 6113sq.m, while economic block
is 2 storied and sooial block is partially 3 storied. A (6 x 9)m
grid has been taken for layout of super structure, because
division of spaoes within this grid is possible easily for
different functions.

Here,in both the two blocks, 2.98 m has been oonsidered as
surge water free height of evaouation spaoe (for detail caloulat-
ion see Appendix 07). Therefore, only upper fleers Can be
oonsidered as shelter space, while ground floor will not be
usable during storm surge of maximum height. So instead of
keeping the ground floor completely unused, oertain normal time
activity areas have been proposed fer this floor, like shops and
oredit oentre. Here false ceiling has been introduced above 3m of
G.L. for storing of goods of shcp and offioe materials in oase of
oyclone. Classrooms have been placed at upper floors of social
block and in economic block 4 tooms at first floor will be used
for shott time aooommodation of 40 persons and 1 room will be
used for business transaction purpose during normal period, while
all these rooms will Setve as shelter space during cyclone.

Toilets have been placed at all the floors cf 2 blocks in a
slightly isolated place from main usable spaces. A group of
manually operated deep tubewell (see Figure 4.5,4.8 & 4.7) with a
supplementary rainwater cistern system will be installed for
developing water supply system in proposed oyolone shelter. These
tubewells have been proposed above killa, which are olosely
connected with toilet area. For emergency lighting purpose an
electric line can be extended from near by Kauarpara, where at
present electric supply is available. Stairs with enough width
are plaoed in a central position in both the blocks which can be
easily acoessible for eVen new comers also. Two blooks (sooial &
economio) of the shelter complex are present within the Same
site, but they are not directly oonnected and two blocks are
approaohable from twc different sides cf the locality. Sooial
block is easily accessible from homestead area of nearby villages
and economio block is closely connected to landing platfcrm at
sea-beach. A raised earthen platforms have been proposed as killa
for evacuation place of livestock and shelter building 1S
partally located upon this killa (see Figure 7.9).

Ptivate house cum oyclone shelter is nothing but a double
storied house of one room at each floor. Dimension of each room
is (3.l?l3x3.l?l3)m and one room can provide shelter for 26 persons
in case of cyclcne. Both the rooms will be used for household
purpose duting normal time, but room at ground floor may be
affected by surge water, so this floor space is enclosed by
ternpotaty walls. The rOOmat first flocr is placed above maximull
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predicted surge height in that area, so it can be used as shelter
space and this space is enclosed by 121.127m brick wall with Ii

roof of C.l.sheet strongly connected with BCe frame of the
struoture. In the upper floor false oeiling is introduoed below
Ilain roof, which will provide storage space of survival items
like fried rice, firewood, can of water etc.(see Figure 7.11).

From the design analysis it has been found that, most of the
existing cyclone shelters and killas are at present devoid of
trees. Therefore, programme of afforestation will be an integral
part of construction of cyclone shelter within the catchment
area. Managing oommittee of cyclone shelter will be assigned with
the responsibility of raising, maintaining and proteoting such
afforestation. This afforestation would not cnly help in reducing
the fury of cyclones, but also lead to overall improvement in the
environment of the local area. Ccconut and Krishnachura will be
planted in large scale around proposed oyclone shelter and shrubs
(e.g. Dholkalmi, Sada Akanda, Keya and Hoglapata) and trees
(e.g.Babla, Shonboloi, Akashmoni,Ipil-Ipil & Cooonut) would be
planted around the edge of the proposed killa.

7.3.4 COST ESTIMATION FOR PROPOSED SHEI,TER :

Along with sohematic design, an approximate cost estimate
for the proposed design has been done on the basis of unit cost
cf different items of construction work. These unit costs of the
items have been fixed on the basis of analysis of rates recommen-
ded by FWDand material/labour costs obtained from ccntractors
who are presently involved with the development works in coastal
regions of Bangladesh. This estimate will only give an idea of
ccst involved with this type of Pl'oject. The actual detail and
accurate estimate will be found aftel' oompletion of detail
al'chitectul'al and structural design of the shelter, which is not
included in this study. The estimated cost is given belcw,

------------------------------------------------------------------------r_ Unit c=t Cost (Taka)------------------------------------------------------------------------
Land acquisition for
cyclone shelter complex Tk.5Iil,"l0/aOl'e "'.81 aores '" ,500
Land development and
oonstruction of Killa

Earth outting, piling (if
neoessary) and foundation

Construotion of ground
floor inoluding minor
civil & oarpentry wol'k

Tk.215jsq.m
(Tk. 2rljsq.ft)

Tk.4436jsq.m
(Tk.4l"'jsq.ft)

Tk.2705/sq.m
(Tk.250/sq.ft)

2,722 &;I.m
(29,281 sq,ft)

8m sq.m
(S,a:0 sq.ft)

610 sq.m
(6,00<;1sq.ft)

5,85,2321

16, 00, IiJl0------------------------------------------------------------------------
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Iteo Unit cost Cost (Taka)

Construction of first
floor including civil Tk.4328/sq.m 611'lsq.m
and carpentry work (Tk.400/sq.ft) (B,60'ilsq.ft)

Construction of ser:>ond
floor including civil Tk.45'mjsq.1Il 8li'! sq.m
and carpentry work (Tk,425jsq.ft) (1,200 sq.ft)

Lime te:tracing Tk.216/sq.1Il Sill sq. III
~"top roof (Tk.2lil/sq.ft) (S,Em sq.ft)

Water supply and Tk.55,l1Xl!lj
sanitation work point 8 points

ToW

26,oW, I1Xl!l

5,m,~

1,32,11Xl!l

4,40,eoo

87 ,ro,73'l

Therefore, the cost estimate presented above shows that the
proposed cyclone shelter is " project of almost 8.7 million taka
(if piling is necessary), otherwise the projeot cost will be
about 6 million taka, which will be used for life saving purpose
of the are,,'s 3,3\'l11lpeople in case of cyclone and at the same
tillle for socio-economic development of the community, and this
will be able to meet the need of oyclone shelter of the oatchment
area for about next twenty years,

7.4 PEOPLE'S PARTICIPATION:
People's participation is one of the important ingredients

that are embodied in oommunity development projects by almcst all
governments throughout the world (Weber.E. et al,1988). But
decision making is nct made any easier in the face of the
conflicts which any decision are likely to initiate between
groups within the population, and between groups of the
population and the planner (Hobbs.F,O,et al,1981). In such
circumstances for large scale community development project where
there are many sooia-political grOUpS, planner has ta make sure
that local people's opinion is given due importance and proper
priority in taking different vital deoisions. For this purpose
planner oan evaluate different alternative decisions on the basis
of an criterion named people"s choice. Otherwise during
implementation stage of that plan strong resistance may come from
local pressure groups and ultimately the project will not be
aocessible to the target groups of that project. Therefore, in
oyclone shelter planning, first of all looal people's opinion on
different issues related to cyolone shelter have been collected
and then major decisions on different factors were taken on the
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basis of different identified criteria. Among the identified
criteria, people"s choice was one of the major criterion, but as
those decisions were more cr less technical so along with
people"s ohoice other major criteria were also given egual
importance. Therefore, in choosing community development
functions, size, location and design of cyclone shelter people's
participation was incorporated indirectly. But in construction
and management of cyclone shelter direct involvement of local
people is possible. This direct involvement will oreate an
intimate relationship between the local people and shelter. Such
close relationship will be helpful to implement the shelter plan
successfully and this will ultimately help to keep the shelter
complex in its full operation smoothly throughout the whole year.

Table: 7.3
People.s Participation in Cyclone Shelter Planning.

Phases of cyclone shelter planning Nature cf people.s participation

Identification of normal
time use of cyclone shelter Indirect

Planning
and design Determination of size Indirect
phase

Selection of location Indirect

Identification of design
guide lines Indirect

Implemen- Construction of shelter Direct
tation
phase Operation and maintenance Direct

of cyclone shelter

.

7.4.1 LOCAl, PARTICIPATION IN CONSTRUCTION OF SHELTER :

In defining the design guidelines for cyclone shelter, more
emphasis has been given On simple technology and locally
accustomed building materials for the construction of the shelter
to give proper respect to the local value system. This type of
simple method of construction will not require many skilled
labourer, high-tech construction equipments and materials.
Therefore, huge local labour force (mainly unskilled) can be used
fer construction of cyclone shelter. Due to such participation of
local people in shelter construction, some economic and social
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benefits ~an be generated. Primarily it will help to a~qUlre a
first hand knowledge of the oonstruotion method and technology
which is relatively advan~ed from the traditional methods.
Secondly, lo~al people will Se~Ure some economio benefit in terms
of labour cost. Thirdly, since the structure would be built by
themselves they are more likely to Use it for their Ownsurvival
in cyclone as well as for the normal time. These associations
will help to develop a knowledge and a skill of local people's
better maintenance of physical facilities of the cyclone shelter.
Another positive aspect of this local participation is that, it
will help to generate an army of skilled labourers as a by
produot of cyclone shelter ~onstruction proje~t.

7.4.2 MANAGEMHNTOF CELONE SHEI,THR

Construction of the shelter should provide opportunities for
meaningful local participation in management and looal leaders
should be encouraged to explore opportunities for self-help
before seeking outside assistance and funding. Successful
mobili;;:ation and/or evacuation depends on coordination at the
local level, taking advantages of all available resources, and an
awareness programme which slowly inoreases local people"s depth
of understanding. As the ~y~lone shelter is gcing to be used by
the people, it requires to be integrated into the local
community, and therefore, a proper management is needed for it:

7.4.2.1 lIiSTITUTIONAI. REQ1JI.RliHENTS FOR SHEI.TERJiANAGEKENT :

•

Institution is an established way of doing things as well as
organization to do them. It is the basis of organised action and
it is the adjustment of diverse elements so that their mutual
relations may exhibit some predetermined quality O/hitehead,
1967). Any existing or new institution needs three principal
prerequisites for its success. These are:

a. Authority. by which is meant the legislative and politi~al
means to establish and manOeUvre institutions.

b. Staff, are the operators of the system. If an institution is
to have a prolonged existence it is essential that it is the
responsibility of local. sujtably qualified staff.

c. Finance, whi~h is of two main kinds provided from the
outside sources Or generated by the institution itself.
Without sustainable funding, institutions are unable to
perform successfully. Institutions are urged to raise
innovative sources of finance in order to release some of
the burden on governments .



Figure ,7.12
Performance Parameters of Institutions.

,

Form>11

Authority

Informal

I Finance I

It may be noted that the failuro of new institlltions is
sometime", due to lack of olear delineation of responsibilities
and problems of ooordinatioll. Agenoies ar" expected to cooperate,
but the mechanisms that are required La bring "lJC'li cooperation
have yet to be devis8d. For cyolone shelter mar",gement help from
one of the exi"ting local level' illstitutions "an be taken or a
new institution can be creat.ed for this purposc.

Study on tllo perfOrmtlllCA of existing local lovel
institutions (LLI)(see A.,.,enrlix 03) in the study arC'" sho"lS that
exoept a rell examples they aTe mOre or l"s5 very weak and
ineffective to carry out any large scale development work. Though
during field visit local p",ople rlid not. directly accuse tiny LLI
for their poor performance, but. according to indices of
satisfa.d.iotl, local people were rel"tively ,;atisfied with the
performance of individual development committ.ees like shelter
commi.ttee of BDReS than othRr LLl (see 'hble 7.4).

Table: 7-4
Index of Satisflll:>t.lon lIith J.octd Level Institut.ions.
--------------------------------------------------------------------

I

Local level
Institlltion

Index Ranking
(in order of s~tisfactian)

------------------------------------------------------------._------
Separate committeBlike BOReS
Thallaparisharl
Union parislltld
Nongovernmental organi7,fltions
Union level govt.. authorities
Educat.ional insLit"tiom::
Local professional orgruJi7,ations
Local >,olitical >,artiBs

+0 32
-{'I. 66
-1'l.73
-0.98
-1.00
-1.00
-1.00
-1.00

1
2
3,
o
o
o
5

----------------------------_._-------._------------------------------
Note: +1.00 means full satisfaction & -1.00 mean"gross rlis'5atisfacLion

Sourr, , rJ.ld '""'1, I~~J.
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Table 7.4 reveals the index of satisfaction of the local
people with various local level institutions for their services
provided for the community. This index of satisfaction has been
calculated using the following formula:

•

fs - fd
IS 0

Where, IS 0

r, 0

Cd 0

" 0

N
index of satisfaction
frequency of respondents satisfied
frequency of respondents not satisfied/dissatisfied
"od
total number of respondents.

Findings from Table:7.4 suggest that any type of existing
formal institution in its present form alone will not be able to
satisfy the local peopl" by its community development and
disaster management activities.

Therefore, to find out a suitable institution for cyclone
shelter management purpose, capability of the existing local
level institutions (LLI) of the study area to handle the
oommunity development and oyclone disaster management (CDCDH)
aotivities are judged on the basis of certain identified criteria
in the following "ays,

Table: 7.5
Level of Strength of Looal Level Institutions.

Local level inst.(LLI) Strength of LLI according to oriteria
(directly related "ith
CDCDMactivities) Authority Staff Finance Choice Access

Thana Parishad High Mooerate Moderate Moderate 100
Union Parishad Mocler"te 100 100 1'0 Moderate
Local NGO 1~ Moderate Mocler"te 100 High

Local Govt. Offices High 1'0 100 "0" 1'0
Informal Institution 100 1~ 100 1~ High

001>05 High 1~ 1," High Moderate_.
Not." \.~, 1.,,1 gOd,Dlli,." FiC. thin' b."d 'gri<.lh", I",,!oo, l fi,h.ry, .ducotion\ f,,,,try

off"o h••o be" considered.

2. As10,,1 in/oroolInsbtul1on5, schools,.,dr.,h", '''~''', h •• , cl'l~5,b""", pollt"ol
p"h" an~~,"f."io",1 o'g,ni,,!,,", n,,, b,," ,,,,,id,,.d.

,So,,,. !'Jthor', £;U"tlon,
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Table 7.5 shows that, none of lona! level institution has ~
proper strength in all respeots to meet the requirements of ~
oommunity development and oyolone disaster management (CDCDM) at t
grass root level. Though thana parishad (TE') and BDReS have SoIle
potentiality, but TP is too far from catchment area of the study
union and BDReS has some organizational problems to take a vital
role for CDCDM. In this oircumstance, it can be said that if an
institution with administrative, financial and operational
strength like TP and BDRCS is available at grass root level then
it will be able to perform properly for CDCDll. Though from the
field survey it has been found that due to absence of proper
administrative power, source of income and manpower, the union
parishad (UP) of the study union is totally inactive at local
level development activities, but the Ordinanoe of 1983 has
already defined oertain specific community development funotions
for union parishads of the oountry (see Appendix (112). This
implies that the ground has already been prepared for union
parishad to be developed as a highly potential local level
institution like thana parishad. But due to severe negligence
from the highest bcdy of the oountry throughout a long period,
union parishad is new nothing but a paper tiger. Therefore, by
improving the present form of UP and by ensuring its
oo-operation, co-ordination and cordial cOnnection with other
looal level institutions, UP"s administrative, finanoial and
operational strength can be enhanoed for implementing community
development and cyolone disaster management aotivities at village
level. Basically for CDCDM purpose UP will take a role of
co-ordinator among different village level oommittees oomprised
of representatives from all ooncerned local level institutions
and different social groups of the community like committee for
improvement of housing, primary health care programme etc.

7.4.2.2 cycr,oHB SHELTER KANAGEMENT COMtiITTEE :

Like different local level community development
committees, for managing shelter based different pre, during and
post disaster period activities of oyolone disaster management, a
separate committee will be needed and this oommittee will be
designated as the shelter management committee, whioh will work
under the guidanoe of local UP and participation of catohment
area's population and local people will also prefer it (see Table
5.3). Before starting the operation of shelter management
committee, a community emergency plan has to be prepared by the
co-ordination cOlllmittee of local UP and other concerned
committees on different specific aspeots. This plan will be
approved by local thana parishad (TP) and for implementation of
that plan local level fund of UP will be generated by using
different income sources of comDunity based commercial produotion
seotors and a portion of this fund will be allccated to cyclone
shelter management committee to oarry out its different
aotivities and maintenance work. This fund allocation and ether
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t.eohnioal matters linked with shelter marwg",ment oommittee will
b" sllperviseu by TP and its "lssociab,d cuncorned governmental or
non i'(overnmentalorg"niz"tictns. Within the oommllnityemergenoy
plan, roles and responsibilitie" of different oonoerned
oommitteos At. the IOOAl level must be oleRrly "pecjfieci.

Figure' 7.13
Linkage !let..-eell Shelter
Concerned Inst.itutions at

MAnagemont
Local Level.

Comlli ttee alld Different

Thana Farlshad

!Technical & Finanoial
Supervisor of CSHC

1
Cyclone Shelter

Han~"ementCommittee
(CSHC)

Union ParishruJ

Aciministr"tive
Supervisor of CSHC

Union Level Community
Dew,lopml'nt Committee

Proposed looal level
body to speoify
oOl;)l1lunityemergency pbn
Mel thc role of CSHC

Different Community
Development Sub-Committees

Implem"nt-,ingbedi"" for
various cQnmmnity
c1evelopm8ntprojects

•

Cyclone shelter manal'lenlellt oommittee will be for~led wit.h the
following members from thp catchment are" of thc llllion

Senior primary school teacher 1
Senior imam of ooe local masque 1
Representative from fishermen comml1lLlty 1
RepresentRtive frOnl Haith'" oommllnity 1
Cft' volunteer a"signod for catchmenL arAOl 1
NGOstaff working wit.hin catchmellt area .1
Repre"ent"t;ves from loc"l women 4
Local ,mrel memher of UP 1



This oommittee ••ill be headed by a Convener. The Convener
and the cashier of the committee ••ill be appcinted through
democratio process from among the members of the oommittee and
elected by them. Works of this oommittee will be supervised by UP
ohairman and committee ••ill take help from local tWO workers,
village level extension workers on health care, agriculture,
forestry, livestock and fishery and CPt' personnel for its proper
funotioning. Functions of shelter management committee will be,

a. Normal time functions'

Co-ordinating and ensuring different shelter based community
development activities by maintaining a monthly schedule of
activities of different village level committees for provid-
ing community services to the people of the catchment area.

Assisting the shelter based community development
by providing physical faoilities and services to
local level committees fcr their activities and
necessary materials.

b. Pre, during and post disaster time functions'

activities
different
storage of

At present majority of the local people depend on radio to
get warnings (see Table 4.7), but only a few of them have their
own radio, so usually they get late warnings. Again most of the
people do not take any early preparations against cyclone (see
Table 4.8), usually they do not get any proper type of assistance
regarding their preparation (see Figure 4.10 & 4.11) and many
people depend upon their cwn prediction about weather to take
necessary actions in cyclonic periods (see Table 4.11). During
disaster people adcpt various techniques to survive (see Figure
4.15) and they also face different types of problems (see Figure
4.16 & Table 4.12). During evacuation people generally try to
move along their previously known path (see Figure 4.18) and they
take shelter in various places, which are not proper shelter (see
Figure 4.17).

Under these
time functions of

ciroumstances, pre, during
shelter management committee

and post
will be,

disaster

Disseminating the warnings in a timely manner.
Mobilization of the area residents in case of an emergency.
Shelter operation during a crisis period.
Assisting trapped families and injured individuals to bring
to the shelter.
Maintaining order and hygienic conditions in the shelter,
handling communication by radio, prcviding water source in
the shelter.
Working with property owners to reduce wind and water
damage.
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c. All time function throughout the year:

Inadequate resources for the operation and maintenance of
infrastructure for public servioes have resulted in a
detericration and low utilization of valuable capital
assets. Therefore, operation and maintenance (O&H) of
cyclcne shelter is an important task of shelter management
committee during all the periods throughout the whole year.
A considerable amount of expenditure is involved in this
operation and maintenance task (yearly about Tk.40,000.~0
will be necessary fer this task) and for this purpose
shelter management committee can raise fund through shelter
based economio aotivities like wholesale trading centre,
accommodation of wholesale traders, shopping spaoe and
office aooommodation for rural credit centre (from these
activities yearly abcut Tk.50,000.00 oan be earned).

7.5 SUMMARY:

Fer selecting the location of prcposed oyolone shelter,
first of all certain sooio-eoonomic and physical oharacteristics
of the catchment area have been taken intc oonsideration and then
entire catchment area has been analysed on the basis of those
site characteristics. After that depending on the major findings
of that site analysis, different locational oriteria of cyclcne
shelter have been selected and then these locational criteria
have been used to evaluate the actual potentiality of two
different alternative locations for proposed cyolone shelter and
to identify the best probable location within the catchment area.

In identifying design guidelines for cyolone shelter, first
of all certain design considerations have been taken into account
and then depending on those considerations some design criteria
have been set. After that some possible design options for
different components cf a cyclcne shelter have been evaluated on
the basis of selected design criteria. Finally, a schematic
design and a rough cost estimate have been prepared.

Finally, people's participation has been inocrporated
directly in construotion and management of cyclone shelter. To
enSure large scale involvement of local people in construction
process basically as unskilled labourer, structural form of
cyclone shelter has been selected as siIlple as possible. To meet
the institutional requirements for cyclone shelter management,
UP has to function properly and for its active partioipation in
community development aotivities, structure of UP has to be
reorganized. Then under the guidanoe of UP a oommunity emergency
plan will be created and to implement different components of
that plan several separate committees will work at village level.
Cyolone shelter management committee will be one of such
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committees. This committee will be formed with the concerned
people of the catchment area and it will be responsible for
different normal and disaster period operation and maintenance
tasks of cyclone shelter.

Notes

'Zila parishad' is responsible f01' development works
within a district. But Zila Parishad Bill (which
defines the form and responsil>ilities of Zila parishad)
is not still passed by the National Parlia.ment.

'}fagh' lS one of the important tribal community of'
Bangladesh, which is fOl"lnally known as "Rakhain
Sampradai' and in the catohment area of the study union
there is 8. separate villa.ge for this tribal community"
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8.1 IHTRODUCTIOH ,

From the reoent oyclonio incidents it is evident that,
oyolone shelter as a disaster management measure is the most
effective tool. But the existing oyclone shelters in the ooastal
regions of Bangladesh are not sufficient in number, they are not
properly located, designed and maintained. Again, no mioro level
in-depth study on cyclone shelter has been done yet in Bangladesh
and there is a need to reflect the modern concept of disaster
management, i.e. integration of cyclone disaster management with
community development planning, in cyclone shelter planning.
Therefore, a micro level study has been done by the researcher to
prepare the physical and strategy plan of a cyclcne shelter on
the basis of its site charaoteristics showing its proper
location, size, its potentiality as a community development
centre and methods of incorporating people's participation in its
planning and implementation. At the end of this planning prooess
certain recommendations have been made for proper implementation
of oyclone shelter plan. In this ohapter, those reccmmendations
are included along with some general findings and a conclusion of
this study.

8.2 GENERAl, FINDINGS :

The general f,indings from this study are summarized as
follows ,

Cyclone in this region is a ccmmon
have to live with this disaster.
regions are also accustomed to it.

phenomenon
People of "0'

the
people
coastal

b. From the recent cyclonic incident it is evident that, among
all the structural measures to mitigate the loss of both
human lives and livestock/ poultry, cyclone shelter as a
disaster management measure is the most effective tool.

c. Existing cyclone shelters in the coastal regions of
Bangladesh are very muoh inadequate in number comparing to
the population of the ooastal regions and they are looated
randomly alcng the coastal area without any proper study.
They are not properly designed to meet the general
requirements of disaster period, they are also very badly
maintained and there is no scope of people.s participation.

d. Vulnerability to cyclone and storm surge is very high for
the coastal people of Bangladesh because of their poor
living environment, whioh is a result of their poor economic
condition. So to reduce this vulnerability, quality of life
in coastal communities has to be improved. At the same time
severe cyclone may not occur every year.Therefore, a cyclone
shelter may as well be utilized as community development
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centre for socio-cultural and economlc development of the
coastal communities.

e. Tc initiate ccmmunity development process through physical
facilities prcvided by cyclone shelter, disaster management
must be intigrated with community development and this will
alsc ensure proper maintenanoe of shelter throughout the
whole year and involvement of local people in shelter
aotivities.

f. On the basis of modern concept cf disaster management,
normal time activities of cyclone shelter fcr community
development purpose have been identified. Size has been
defined on the basis of required spaces for specific
functions of shelter oomplex during both normal and disaster
peri cd .

g. In ohoosing location and determining design guidelines for
proposed cyclone shelter people"s choice and acceptanoe have
been oonsidered seriously as a major criteria. Through
construction and management of oyolone shelter, direct
involvement of looal people in cyclone shelter programme has
been ensured. This will create an intimate relaticnship
betli"een shelter and local community, li"hich will ultimately
ensure shelter's best utilization during both ncrmal and
disaster period.

h. Analysis of primary data shows that, as during disaster
there is always a ohance of looting in a completely empty
hcuse, so generally households of higher income group
hesitate to vacate their houses completely even on the eve
of a disaster. By considering this reality, along with large
scale cyclone shelter-cum-community development centre, some
private house-cum-cyclone shelter have been proposed by the
researcher. These shelters will be constructed by taking
small scale housing loan with low interest by local people
cf higher inoome groups. Those houses will be used for usual
household activity during normal period and during cyclone
they will provide shelter for 12 to 15 persons who want to
stay close to their houses to ensure security cf their
household property,

8.3 RECOMMENDATIONS,
The following specific

successful implementation of
recommendations are given
local level cyclone shelter

for the
plan,

Integrated
CO~l]nUni ty
approved
allocated

appro,,"ch cf cyclone disaster management and
development planning has to be recognized and

by national policy makers~ and fund has to be
for this approach from annual development budgetZ.
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b. For the implementa.tion of integrated approaoh at grass root
level, institutional requirements has to be met by improving
the present form of union parishad and increasing its
administrative and finanoial strength instead of oreating a
new institution. Activities of this union parishad has to be
supervised regularly by thana parishad. For this supervision
purpose, thana parishad has to inoorporate different thana
based line agenoies (governmental and non governmental
organizations) into its supervisIon task. In community
emergency plan, role of all these organizations has to be
speoified olearly.

For preparing oyolone shelter plan national level concerned
agencies will act only as supervisor and guide. Construction
budget of cyclone shelter has to be allotted from national
level and from this level certain design guidelines has to
be also given.

d. On the basis of design guidelines and budget approved from
national level, size, location and normal time function of
cyclone shelter have to be selected at local level on the
basis of particular site characteristics. Local level
committee lIill take all these decisions by collecting
people.s opinion and then ultimate plan has to be approved
by experts nominated from national level. Local level
committee will work under the direct supervisicn of UP and
TP lIill monitor the looal level activities in this sector.

e. Cyclone shelter alone lIill not be able to provide the total
protection against cyclone and surge and local people also
believe it (see Table 5.1). Therefore, along lIith shelter
oonstruction project equal emphasis should be given on cons-
truction of embankment, coastal afforestation, improve-ment
of housing condition and communioation network in the area.

f If in the proposed
area, a vast land
nearby hill oan be
the projeot cost.

location
is not

used for

of cyclone shelter of the study
found for killa p"rpose, then
this purpose and it lIill reduce

B.4 CONCI.USION ,

I Vulnerability of the coastal communities of Bangladesh due
to cyclone and storm surge is basically a function of very poor
socio-economic and physical condition of those communities. Along

: with poverty and under-development, the present form of pOller
structure within coastal communities and the lack of access of
the poor people in the development process are also the causes of
high degree of vulnerability. This is IIhy the impacts of natural
disaster like cyclone of equal magnitude is different in
Bangladesh than in USAor Ja.pan.
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Under this oiroumsta.noe, attempts to bring the victims baok
to normal with temporary disaster relief does not make much sense
in such a context as it plays only a marginal role. At the same
time, disaster have the potential of retarding progress by
diverting scarce resources, men, material and money from
development process to immediate requirements of relief and
rehabilitation. Therefore, cyclone disaster management meaSUres
must be integrated with oommunity development process at the
local level. Community development is part and parcel of
educating people about the need for disaster preparedness.

Cyclone shelters have proved their worth in lives saved and
ooastal regions need mOre of them, but the best utilization of
physioal facilities provided by oyclone shelters during all the
periods throughout the whole year will ensure their usefulness to
impoverished ooastal oommunities of Bangladesh. A oyolone shelter
oan be used outside the oyolone seasons as schools, training
centres, meeting plaoes to disouss ideas for inoome generation
and many other activities. But for this purpose, right type of
functions have to be seleoted as shelter.s normal time aotivities
and it entirely depends upon the socio-eoonomic condition of the
shelter site. Similarly location, size and design of shelter are
also important to make the shelter faoilities most effective for
both disaster management and community development aotivities.
Therefore, to ensure cyclone shelter's best location, size,
normal time activities, design and looal people"s participation
in shelter programme, proper planning of oyclone shelter is very
muoh necessary. But without proper institutional support, fund
and recognition from national polioy makers to consider this plan
as a part of national development plan, proper implementation of
cyolone shelt~r plan will be very diffioult. Again further study
is neoessary to find out prcper and effective institutional set-
up at both micro and macro level which will suit with the
existing sooio-~conomic environment of coastal oommunities of
Bangladesh.

Notes :

~ Policy makers of the ruling party has to consult on
this issue with opposition politioal parties lwd
national parliament oan he a debating platform on this
~ssue.

Pilot projects oan be taken in some selected coastal
settlements with the help of foreign donors under the
direct supervision of GOB.
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APPRNQIX : 1?J1
QUESTIONNAIREOF HOUSEHOJ,DSURVEY
FOR THE RESEARCHPROJECT ON :

CYCLONESHELTER PLANNINGFOR DISASTER MANAGEMENTANDCOHMUNITY
DEVELOPMENTIN BANGLADESH: A CASE STUDYOF COX'S BAZAR.

Location Khurushkul Union of Sadar Thana in Cox's Bazar
DIstrIct of Bangladesh.

( All the information .,rovided here would be used for the purpose
of this research only and be kept secret).

DESCRIPTION OF THE RESPONDENT Card No, rn 1-2

House No. au 3-5
Name of the household head (Code No.: )
Name of the father of household head
Name of the respondent
Respondent.s relationship with household head

ADDRESSOF THE HOMESTEAD

Village
Hauza
Union
Thana
District

(Code
(Code
(Code

No. :
No ..
No. :

)
)
)

D:J
I I I
D:J

6-7
8- Hi'
11-12

Date Signature of Surveyor

=TIO:S REGARDINGSOCIO-ECONOMICCOllDITION OF THE HOIlSEHOl&.. /

01. Description of the family:

A. Type
Single family-I, Combined family-2, No response-g. o

15o

B. Religion:
HuslIm-l,Hindu-2,Christian-3,Buddhist-4,No response-g. [] 14

C.l.Resident." "tatus :
Permanent-l,Tenant-2,No answer-g.

C.2.Settled in this locality'
Since grand father's time-I, Since Father's time-2,
Since own time-3,No response-g. o 16

C.l.If answer is 3 then tell how long have you been staying here.

------------- Years. [[] 17-18



02. Descrjption of the family members,

Serial 1 2 3 4 5 5 7 8 9 10

Age
•5"

Education

Marital status

Primary Type
ocoupa-
tion Period

Location

Secondary Type
ocoupa-
tion Period

Location

Household inoome
(monthly)

19-38

38-48

48-58

59-68

13-32

33-52

53-62

13-32

33-52

53-62

13-62

Sex: Female-l,Male-2.Education' Illiterate-l,Only oapable of.,
giving sign-2, Primary-3,SSC-4,HSC-5,Graduate-6,Masters-7.
Marital status' Married-1,Unmarried-2.0ccupation' Self employed
in own farming-ell, Own farm+ day labour-02,only day labour- 03,
Service-04, Bus iness-05, Fi sherman-06, Studen t-07 , HOllse keeper-08,
Household work-10, Unemplo- yed-ll, Aged-13, Child-14, Other-IS,
No response-9g. Work place, Own village lunion-i,In the sea-2,
In the distant island-3,In thana head quarter-4,In the big
city-5, Beyond country-6,Other-7,No resp- onse-9,Working
period,Month(write in number).Age,(write in number)

03. Descriptjon of the land'

A. Type of lend

Agriculture

Homestead

Pond

Orchatd

Horticulture

Fallow

ITIIJ 63-66

ITIIJ 67-70

ITIJJ 71-74

[I]]J 75-78

ITIIJ 13-16

o:::m 17-20

'5



B, Agricultural land according to jrrjgation

Irrigated agricultural land

Non-irrigated agricultural land

04. DescriptiQn of the livestock and poultry

~[III] 21-24
u=r:::IJ 25-28

Cow Buffalo Goat Sheep Pig Chicken Duok

[I] IT]
29-31 32-34 35-36 37-38 39-40 41-42 43-44

046

05. Standard of liYing ,

A. Fuel,
Fire wQod/leaves-I,Kerosine-2,Cylinder gas-3,Electricity-4,
Nothing fixed-5, Other-B, No response-g. 0 45

B. Source of light:
Electricity-I, Hurrioane-2, Kupi-3, NQthing fixed-4,
Other-S, NQ response-9.

C. HousehQld asset :

Luxury gQods

CIQck

o
Radio

o
TV

D
Khat

o
Bedding

o 47-51

Cowki Almirah Table Chair Alna Tin/leather/wooden bQX

Boat Cyole Cart Hotorcycle Rickshaw

Furniture 0

Transport

o
o

o
o

o
o

o
o

o
o

52-57

58-63

CQde Have-I, Do not have-2, No response-g.

Ql6. Description Qf the homestead:

B.l.Area of homestead land -----------_
2.Plinth height of the house --------
3.Number of floor -------.

Hore than
A. Type:

ISQlated-i, Less
five together-3,

than five together-2,
No respo[]se-8.

deQimal.
feet.

o
ITIIJ

I I I
o

64

65-68
69-7£1

71

'4



c. Source of drinking water :
River/ohannel-l,Ponct_2, Kutcha w••11-3, Pucee 1'1611-4.
well-5, Water supply line-6,Other-7,No response-g. Tube072

D. Drainage'
Kutcha-l,Pucca-2,No arrangernent-3, No response-9.

E. Sewerage
No arrangement-I,
No response-g.

Pit-2, Open drain for waste disposal-3,
D"

F. Latrine:
No fixed arrengement-l,Kutcha-2,Pucca_3, No response-g. 075

G. Electricity:
Yes-I, No-2, No response-8.

H. Arrangement for crop storage
Yes-I, No-2, No response-So

I. Homestead"s direct connection with area's main road:
Yes-I, No-2, No response-So

J. Building matedals used for house construction

Component l1ain living roomsof House
Structure 1 2 3 4
Floor
Wall

Roof
Column
Door/window

077

13-20

21-26

28-36

37-44
45-52

Code: Straw-01, Tin-02,Bamboo-!i13, Wood-04, Tali-05, ClaY-06,
Briok-07,Iron-08, RCC-10,CC-ll,Stone-lZ,Plain sheet-13, Other-14, No response-99.

07. Description of Plants and trees within and around homestead
Name of tree (max.eight) Number Ceo io disaster period

53-68 13-36

'5
•

37-68



Name of the tree: Keora-01,Goran-02, Jhau-03,Cooonut-04, Kea-05,
Dhol-kalmi-06, Moglapata-07, Babla-0B, Ipilipil-10, Shishu-II,
Shirish -12,Mahogany-13, Karai -14, Shimul-15, Palm-16, Mango-17,
Jam-lB, Amra-20, 6amboo-21, lemon-22, Tetul-23, Guava-24, Star-
fruit-25, 6el-26, Other-27. Use in disaster period: Life saving
by olimbing at the top of the tree-l.,Resistant to high velocity
wind-2, Alternative SOUrce of drinking water-3, Resistant to se-
vere current of surge water-4, No use-5, Other-6, No response-S.
06. Community seryj ce feci] Jtjes

UP Bazaar P.School Ii.School FIIC Ghat C.Shelter

Distance[I] m
from
homestead
(mile)

lJsua 1 r:::IJ [IJ
mode of
transport

= =
=

rn IT]

co IT]

=
=

13-26

27-40

Travel O=OITIJ ITJJtime
(hour)

c::co ern rr::o 0=0 41-61

Mode of transport: By foot-l,By boat-2,By rickshaw-3,By auto-
mobile-4, By cart-5, Other-6, No response-g.

RESPONSE TO RECENT CYCI,OIUC.

1.A.How did YOU get the first signal of the coming cyolone ?
1991/ CIJ 62-63 1992/ LIJB4-65

(From another person-01, Radio-02, TV-03, Newspaper-04, Bazaar-
05, Union/Thana parishad-06, Government officiaJ-07, NGO-08,
BDReS-10, Politician-ll,Self-observation-12, Received no warn-
ing-13, Other-14, No response-9g.)

B.llow many hours before
highest intensity did

1991 ------ hours ago.

starting the SeVere oyclone with its
you get the great danger signal no .10 ?

CIJB6-67
2.A.When did the storm become violent?

1991 ------ pm/am.

B.When did the surge water begin to come?
[TI6S-58



1991 ------ pm/am.
3.A.Did YOU take any preparation

19911 [III] 72~75

before the

1992/

d
. I, __ 170-71
1saster ?

[III]78-79 ,
(No preparation-l, Kept dry food and fuel separately-2, Moved
oostly goods into a safer plaoe-3,Took mental preparation for
leaving the house-4, Something else-5, No response-g).

B.l.From whom did YOU get support in taking preparation?
1991/ [[III]] 13-18 1992/ ITIITD 19-24

(Nobody's help-l.Govt.official-2, BDReS volunteer-3, NGO-4,Di-
strict/Thana/Union parishad-5, Political parties~6,Neighbour/
Relative-7, Some one else-B, No response-g).

B.2.If yoU got any help during the preparation period then what
was the type of that help?

1991/ ITIIIJ 25-29 1992/ IT[[[] 30-34
(Giving warning
advioe to take
to combat with

signal-l,Evaouation to a safe place-2, Giving
safety precaution~3,Supplying necessary things
coming disaster-4, Other-5, No response-9).

4.A.Did any member of the household evacuate the homestead fo,
life saving purpose 7

1991/ Yes-I, No-2, No response-9. 0 351992/ Yes~l, N0-2, No response-9. 0 36

B. 1 .If tho answer b Yes, then "ho hod left the homestead ?

1991/ rrI=lJ 37-4" 1992/ rrI=lJ 41-44
(All members-I, Only female and ohildren-2, Everybody except
1/2 to guard the house-3, Everybody except servants-4, Every-
body except siok persons-5, Something else-6, No response-9).

B.2.When did you leave the house?

B.3.Where did you go after leaving the house?

1991
1992

1991/

pm/am.
pm/am.

date
date

o 59 1992/ o

45-51
52-58

(Cyclone shelter-l,Nearby safe homestead-2,Puooa building of
sohool/madrasha/oollege/office/shop/factory_3, High tree-4,
Nearby hil1-5, Other-6, No response-9).



B.4.What were the things did you take while vacating the house?
1991/ ITIIJJJ 61-66 1992/

(Nothing-I:H,Clothing-02, Bedding-03, Utensils-04,Food-05, Fuel
-",6,Hurricane/toroh/match-el7, Valuable goods /papers/ money-08,
Livestook/poultry-lil, Other-ll, No response-99).

B.5.1f YOU did not take livestock then why?

1991/ []]J]] 73-77 1992/ DID 13-17
(There Was no shelter to keep them-l, Communication was very
poor-2,Weather was very bad-3, There was no time-4, Number of
livestock and poultry was not very significant-5,Forgot about
the livestook and poultry-6, Other-7, No response-9).

B.6.If you did not take livestook to shelter then what
arrangement did YOU make for their safety purpose?
1991/ D.:J 18-19 1982/ IT] 20-21
(No arrangement-l,Set them free-2, Responsibility was given to
the guard-3, Handed over to neighbours-4, Other-5, No respon-
se-9) .

C.l.If you did not leave the house then why?

1991/ o=IIIIJ 22-27 1992/ DJJIIJ 28-33
(Did not oonsider the coming disaster seriously-il1,Considered
homestead as storm resistant-il2,There was no proper cyclone
shelter near by homeste~d-03,There was a shelter but no time
to go-",4,No vehiole to go-el5,No road network to go-06,Stayed
at home to guard house-il7,Unable to move beoause of i11ness-
08, There was shelter but not proper for staying-10,Other-11,
No response-99).

C.2.If stayed at house then how did you survive from disaster?
1991/ c:r=o 34-36

(By staying on the roof of house-I,By climbing at the top of
long tree-2,By grabbing sam" strong thing-3, Other-4, No
response-9) .

C.3.1f the house was attacked by surge water then how much of
it was submerged by water ?
1991/ o 37

(Upto plinth level-i,Half of the ground floor height-2, Almost
near roof of ground floor-3,Complete ground floor-4,Other-5,
No response-8).



C.4.If you took shelter on the house roof or top of the tree or
hill then what problem did YOU face ?

1991/ CCD38-40
(Getting wet by rain water-1,Attacked by snake/other
animal-2,Shortage of food/drinl;)1i/water-3,Faced no
Other-5, No response-9). \)(../

ferocious
problem-4

~, C
QUESTIOHS REGARDING EVACUATIOH SITE. X
L What was the condition of weather while vacating the house?

1991/ [I] 41-42 1992/ [I]43-44
(Normal-1, Storm was going on-2, Wind was blowing violently-3,
Sky was completely covered with cloud but environment was
oalm and quite-4, It was drizzling-5, Something else-6, No
response-9) .

2.A.What was the distance of the cyclone shelter
from your house ?

1991
1992

mile.
mile. [IJ

I I I
45-46
47-48

a.How did YOU go to the shelter?

1991/ D 49 1992/ D
(By foot-l,By rickshaw-2, By cart-3" By cycle-4, By boat-5, By
car-B, By other way-1: No response-9).

C~From whom did you get vehicle to go to cyclone shelter?

1991) L:Ir[] 51-54 1992/ cco=J 55-58
(Nobody give vehicle-l,BDRCS-2,District(Thana(1Jnion authoritY-r-)
3, ~olitical party-4, NGO-5,Someone else-6, No response-g). ~

D.How much time WaS spent to reach the cyclone shelter?

1991
1982

m/h.
m/h.

59-60
61-62

3. If you took shelter in your neighbour's/re1ative's house then
what kind of difficulties did you face while staying there?

1991/ rrrrrn 63-68 19921 ITIIIIJ 69-74

(Congested living space-1,Lack of water and lack of latrine-2,
Shortage of food-3, Faced misbehavio~-4, Attacked by storm-5,
Faced no problem-6, Something else-7, No response-9),



4,A.lf you took shelter in a place other than neighbour's ~
relative's house then how long did you stay there?

1881 -------- days.
1992 -------- days. o=J 75-76

I_C] 77-78
B.If you stayed

shelter after
reason ?
1991/

roc
the

a relatively
completion of

longer period in cyclone
disaster then what _was its

DTI 13-15
(No place to go as house was destroyed by cyclone-I,To get
re1ief-2,Because of i11ness-3, Left the shelter immediately
after the disaster-4, Other-5, No response-9).

5.A.Giye the descrjptiQn of cyclone shelter.

Overall construction , 1991/ 19921

(Kutcha-l, Pucca-2, Partially pucca-3, No response-8).

Number of floors
Ownership of shelter

1991/
1991/ 0'8

0"
1992/
1992/ 0'9021

(Private-l, Non -governmen tal-2, Governmen tal-3, No response -8) .

Number of evacuees , 1991 --- nos. 22-25 1992 --- nos.26-29

B.Giye descriptiQn Qf facilities ayajlable in the shelter.

Latrine 1891/ 030 1992/ 031Source of drinking water 1991/ 032 1992/ 0 33Electricity 1991/ 034 1992/ 0 35
Cooking space 199)/ 036 1992/ 0 37
Storage space 19911 038 1992/ 0 39
Shelter for livestQck 1991/ 0" 1892/ 0 41Enough 1iving space 1991/ 042 1992/ B 43
Emergency medioal Care 1991/ 044 1992/ 45

(Adequate-I, Present hot cot adequate-2, Ngt present-3,
NQ response-9).

e.Give the descriptiQn of aotivities and experience of evacuees
within shelter site.

G.l.What was the first day's experience while entering into
shelter .,

1991/ o=IJ4S-48 1992/ CCD49-51
(Chaotic situation-I, Everybody was disciplined-2,Confused and
puzzled situatiQn-3, Other-4, No respQnse-5).



C.2.Ho", did you spend the night of disaster?

1991/ CI::IJ 52-54
(By sitting or sleeping-I, By saying prayer-2, By roaming and
unneoessary shouting-3,By gossiping-4,Other-5,No response-9).

C.3.What did YOU usually do during the days immediately after
the cyclone?

1991/ D=r::J 55-57
(ilhole day searoh for job and then spent the night at cyclone
shelter-l,Spent the ",hole day for repairing own house-2, Wit-
hout doing anything spent whole day at shelter foJ'" getting
relief-3, Other-4, No response~9).

C.4.What did yoU eat most of the times while staying at shelter?

1991/ [I]58-59 1992/ o=J 60-61
(Rice-I, Bread-2, Pressed/fried rioe-3, Nothing-4, Other-5, No
response-g) .

C.5.Where did you usually cook within shelter?

1991/ C062-63 1992/ IT] 64~65
(Cooking was not required-I, In speoific place in shelter-2,
In verandah/roof/corridor-3, Within living space-4, Outside
area under open sky-5, Other-6, No response-9),

C.S.From where did you usually get fuel for cooking while
staying at shelter?

1991/ C066-67 1992/ CIJ 68-69
(From shelter"s store-I, From own stock-2, From
friend"s stock-3, From relief team-4, Found no
necessary-6, Other-7, No response-9).

relative"s/
fuel-5, Not

C.7.From where did YOUusually colleot drinking water while
staying at shelter?

1991; CD70~71 19921 ITJ 72-73

(Tube~lell-l, No purified water-2, Relief team-3,Rain water-4,
Other-5, No response-9).

C.B.Whioh place did you usually use for toilet pllrpose ?

1991/ 0=]74-75

'"

1992/ o=J 76-77



(Shelter's specified toilet-l,Living space-2,Corridor/rccf/
verandah-3,Outside the building under open sky-4, Other-S,
No response-g).

C.9. Where did YOU keep your household belongings while staying
at the cyclone shelter?

1991/ 1992/ 079
(Not much belongings-I, In shelter.s specific store-2,
IHthin living space-3, In verandah/corridor/roof-4, Other-5,
No response-g).

C.10.Where did you keep your livestock/poultry while staying at
shelter?

1991/ 1992/ 0'3
(No livestock or poultry-l,Within living space-2, In specifio
site within shelter-3, In verandah/corridor/roof-4, Outside
the building in open space-5, Other-6, No response-g).

C.ll.What kind of preparation for ,sleeping did YOU take for
women while staying at shelter?

1881/ 1992/ o 15

(Did not make separate arrangement-I, Male and female stayed
in separate plaoe-2, Making temporary wall with cloth-3,
Others-4, No response-9).

C.12.What was the law and order situation in oyolone shelter?

1991/ 1992/ o 17

(Good-I, Not bad-2, Bad-3, No response-g).

I'AIU'.. : D
QUESTIONS REGARDING
I.A. Are you happy

still going on

PEOPLE"S OPINION. )\ _
with the oommunity development
your looality ?

activities

Not at all happy-l,Partially happy-2,Very happy-3, 0
No response-8. 18

B. If not happy then its reason. [lTIIIJ 1H4

Corruption among development wcrkers-i,No capable instituti-
tion is present here for conducting development activities-2
Lack of efficient and trained manpower~3, Lack of community
response, sincerity and dedication-4, Shortage of government
fllTId-S,Other-6, No response-9.

A 1 ?



C. What are the
think should

community service
be present ln your

facilities do you
locality ?DJiIBIHJ2S-34

Improved health centre-01,More schools-02,Training centre of
cottage industry for female workers-03, Specialized training
centre for farmers & shrimp cultivators-04, Training centre
and necessary facilities for youth's self-help programme-05,
School for non-formal education for adult & working children
-06, Training centre for community disaster preparation and
primary health care-07, Library-08, Improved communication
network-10,Rural credit centre-II, Improved marketing facili-
ties-12,Other-13, No response-99.

1.B. Are you satisfied with the community development & disaster
management activities of the following institutions?

Union parishad.
Thana parishad.
Local NGO.
BDReS.
Union level govt. offies.
Local informal institutions.
Local professional organiz.
Local political parties.

Yes-I, No-2.
Yes-I, No-2.
Yes-I, No-2.
Yes-I, No-2.
Yes-I, No-2.
Yes-I, Nc-2.
Yes-I, No-2.
Yes-I, No-2.

B
D
D

B

35
36
37
38
38

"41
42

2.A. Dc you
act as
area.

think that cyclone shelter has the
centre of all community development

potentiality
activities in

ITIJ44-46

Yes-I, No-2, No response-9.

~ Whom do you prefer for oyclone shelter
management purpose ?

o 43

Union parishad-0I, Thana parishad-02, NGO-03,8DRCS-04,School
authority-05,Govt.officials-06, Landless/Professional organ-
ization-07, A separate committee comprised of members from
all groups of the community-08, Other-10, No response-98.

~ Which distanoe do you prefer as the accessible distance for
a cyclone shelter?

------------ mile. 0"::]47-48
tY."' What are the arrangements and facilities

do you think should be present ltla
proper cyclone shelter? ITIIIJJ:Jm48-58
Source of pure drinking water-01,Latrine-02, Electricity-03,
Separate living arrangement for female evacuees-04, Storage
space for household belongings-05,Evacuation space o'f lives-
tock-06,Separate cooking space-07,Kore specious liv\ng space
-08, Storage of emergency supply for medicine, Fuel and food
-10, Other-iI, No response-88.

"3
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FUNCTIONS OF UNION PARISHADS:

The 1983 Ordinance divides the functions of Union Parishads
into five categories; (a) Civic functions (b) Police and defence
functions (c) Revenue and general administrative functicns (d)
Development functions (e) Transferred functions (which may be
transferred by the government and Upazila Parishad). Although the
1883 Ordinance enumerates 38 civic functions for the Union
Parishads, it lays down that these shall, in particular,
undertake the following ones

maintenance of law & order and assistance of
administration in the maintenance of law and order;
adoption of measures for preventing disorder and
smuggling;
adoption and implementation of development schemes in
agriculture, forestry, fisheries, animal husbandry,
education,health,cottage industries,communication,
irrigation & flood protecticn for the economic & social
upliftment of people;
promotion of family planning;
implementation cf such development schemes which is
assigned by Upazila Parishad;
development of local resources and their use;
protection and maintenance of public property, such as
roads, bridges, canals, embankments, telephones &
electricity lines;
review of the development activities of all agencies at
the union level & the making of recommendations to the
Upazila Parishad in regard to their activities;
motivation and persuasion of the people to install
sanitary latrines;
registration of births, deaths, beggars and destitute;
ccnducting of census of all kinds.

"4
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J,IST OF LOCAL LEVEl,
AND THEIR FUNCTIONS

Name of institution

INSTITUTIONS WITHIN
III THIS AREA.

Activities

THE STUDY AREA

Comment

I.Cox'" Bazar Sadar
Thana Parishad.

2.Khurushkul Union
Parishad.

3.Local MOO :
a.Ganashastha.

b.CARE.

a Collects revenue from t~o
local markets.

b.Hanages ferry ghats of
both the sides of river .
Baghkhali.

a,Co-ordinates & supervises
construction work of
coastal embankment ,n
union with the technical
help from BIIDB.

b.Supervises road improvem-
ent work within Union
under food for works
programme.

c Supervises family planni-
ng works of FWe.

d Provides support to road
improvement work of CARE.

a Providing housing loan of
22,~ taka.

b.Constructing a cyclone
shelter cum health centre
at Rastarpara.

c Providing door to door
health Care service.

d.Conducting road side tree
plantation work.

a.Conducts road improvement
work by female workers
through UP in dry season.

Not directly
involved with looal
development works.

Not active in the
area and local
people are not
oncerned about it.
Chairman is not at
all familiar with
looal problems.

Occassionally
active m local
development works.



Name of Institution
c.CGDB.
d.World Vision.

e.roUSH.

f.CPP of BDReS.

g.DPP of BDReS.

Activities
a.Developing a shelter.
a.Operating a cyclone shel-
ter cum primary sohool at
Kauarpara.

b.Providing housing loan.
c Working to improve lives-
tock and poultry of the
area by supplying high
quality cattle & chicken.

a.Organi2ing sooial forest-
ry programme in the area.

b.Involved in coastal affo-
restation programme on
embankment.

a,Responsible for warning
dissemination of cyclone
within study area.

b.Organi2es evacuation of
local people during
oyclone with the help of
district authority.

o Distributes relief
materials among affected
people after cyclone.

a.Operating a cyclone
shelter cum primary
school through a local
level committee.

b.Providing health service
by 2 village health
workers & traditional
birth attendance (TBA)
within an area of 1 mile
radius about oyclone she-
lter with the supervision
from Hoheshkhali.

COllllflent
Small scale work.
Has permanent base
staticn at village
level, but looal
people are suspic-
ious about their
activities_

Not yet suocessful
in coastal affor-
estation.

More cr less active
but volunteers are
not happy with
their present
status.

Though it is a new
programme, but it
is suffering from
shortage of fund
and administration
is weak due to lack
of man power.



Nameof the Institution Activities Comment~ ~.

d .Providing functional
education to adult

c.Supplying sealed latrine
& tubewell at low cost.
male & female people .

e .Providing credit of
2e1e10/=for each
person with a very
easy repayment
process.

4.Local Informal
Institutions.

• AzadSamity (local ,Organizing community Not very active and
voluntary organiza- development activities weak organizational
tion). like housing, primary setup.

health care & social
forestry with the help of
Ganashastha.

b.Adudia Hadrasha. a.Providing religious Strong organizat-
education & shelter ional setup, enough
space with necessary manpower and big
facilities to local fund, but politic-
cyclone affected people. ally biased.



APPENDIX
LIST OF EXISTING AND SOKE PROPOSED CycLONE SHELTERS
FOR COASTAL REGIONS OF BANGLADESH.

PWD TYPE CYCLONE SHEI.TER

Following the 1970 cyclone and surge, the world bank signed
a 25 million dollar cyclone reccnstructicn project with the Govt.
of Pakistan in 1971. Although a high power board was formed for
its implementation, work oould not be started due to liberation
war. After the liberation of Bangladesh which was executed by a
newly constituted board under the Planning Commission. Then the
programme was renamed as Coastal Area Rehabilitation & Cyclone
prctection projeot. It comprised of 7 sub-projects and 7 govt.
agencies were entrusted with their implementation. Out of the
seven sub-projects Hultipurpose Cyclone Shelter was 1 and Publio
Works Department (PWD) was the implementing agency (IEB, 1991).

The architectural design Was prepared by the Chief
Architect.s office under the Buildings Directorate (Presently
Department of Architecture, Ministry of Works). The final design
was approved by World Bank.s Engineering Consultant HIS Amman &
Whitney. All the shelters followed a single type design, Commonly
known as PWD type. A total of 238 such shelters were built
between the period 1972 and 1979 in various locations in the
coastal belt of Bangladesh. After the completion, the shelters
were handed over to the Zila parishad and the Ministry of
Education for maintenance and management. It was suggested in the
design proposal that the shelters could be used as primary school
and in some oases as community center or clinic. The average cost
of each shelter was Tk. 0.93 million (MCSP, 1992).

During the Cyclone of April, 1991 most of these shelters
were filled upto their capaoity and saved many lives. Many of the
shelters served as relief distriblltioncentres in the post
cyclone period. But their location are not correct and design has
some sever limitations. Their utilization during cyclone is
largely contributed by the lack of any other alternative
available in the remote areas.

BORes TYPE CYCLONE SHELTER :

The Bangladesh Red Crescent Society (BDReS) with assistance
from the League of Red Cross undertook an ambitious project of
building 500 shelters in five years commenoing frcm 1986. The
target could not be achieved because of financial constraints.
However, through its Shelter-Cum-Community Development Programme
82 shelters in fifteen thana" of sixteen different districts have
been constructed between 19B6 and 1990. All the shelters were



built on the same type of design. Many new shelters are being
built on the same design. The design has been followed by other
NGOs e.g. by CARITAS which has built 12 such shelters, 6 at
Sandwip Thana and 6 at Manpura Thana. Many of the on-going
shelter construction of BDRCS and CARITAS is based on the same
design. The design was developed by a local consultant, MHR
Consulting Engineers and built by local body appointed by BDRCS.

SCHOOL cut! CYCLONE SHEI.TER BY CARIIAS ,

Among the many programmes launched by CARITAS after the
devastating Cyclone of 29th April, 1991, the constructicn of
school building is also a massive cne. Acocrdingly 49 sohool cum
cyclone shelters are to be constructed. The tctal cost estimate
for construction of single building is about taka 1.5 million.

ELOOD-CUti-CYCLONK fiDEI,TEES 0)1 EDt!

After the floods of 1987 and 1988 EDM, in collaboration with
the Swiss Disaster Belief (SOB), planned to construct flood
shelters in some of the worst affeoted areas. A total of 8 such
Centres have been oonstruoted in different extremely flood and
cyclone prone BFCW? project areas with the direct supervision of
SOB. Each of the Flood-cum-Cyolone Shelters is utilised as a
community centre during normal times and can provide shelter for
approximately 250 people in times of distress, due to flood or
cyclone.

SHEI,TEES BY FACUlTIES DEPARTIl.lUU'.

A project of cyclone shelter cum school was initiated by the
Facilities Department of Ministry of Education in July, 1991 with
Saudi Grant of 366 orore taka. The design of this multipurpose
cyclone shelter was prepared by the in~house architectural design
secticn of Facilities Department. This department is also in-
charge of the execution, maintenance and management of those
shelters. After the completion of the shelter design the
construction of 306 such shelters is still going on. The design
of this type of shelter suffers from some fundamental drawbacks.
The drawbacks are important to be recognised as those will not
only impair its performance as a shelter but even make the
shelter inoperative in some situations.

SHEI.TER BY MED ,

Local Government Engineering Department (LGED) has recently
developed a cyclone shelter design very similar in concepts to
that of Facilities department. The only difference is that their
shelters are mostly designed for single purpose use in one floor
with provision for vertical extension.

'"
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SHEI.TER BY GRAKEEN BANK :

Grameen Bank is an internationally recognized institution of
this country which is engaged to provide access to oredit for the
most deprived section of rural community fcr income generating
activities. Recently the bank has undertaken a programme cf
building cyclone shelters and has developed a design for shelter.
The speoial significance of other Grarneen Bank projects is in
their determined efforts to merge the indigenous tradition with
modern techniques, whereas in this cyclone shelter project such
efforts are not visible.

SHEl,TERS BY BRAe :

The Bangladesh Rural Advancement Committee (BRAC) is a non-
government development organization started in early 1972.
BRAC"s oyolone shelter programme is a relatively reoent one. The
design is prepared by a local consultant. Construction of some of
the shelters is already under way in Kutubdia area.

SHEI,TERS By KIJI,TIPlJRPOSE CyCI,ONE SHELTER PROGRAKME :

A study to prepare a Master Plan for Multipurpose Cyclone
Shelters in the storm surge prone areas of the coastal belt of
Bangladesh was oommissioned cn the basis of a reoommendation of
the Interministerial Task Force on Cyolone Shelters, set up by
the planning Commission, Government of Bangladesh, after the
disastrous cyclone and storm surge which hit the coast on April
29-30, 1991. The Consultants carried out the study over a period
of six months commencing FebruarY,1982 and submitted their Draft
Final Repcrt in August,1982. The study area covers the coastal
zone prone to the risk of storm surge inundation due tc tropioal
oyolones and gives design proposals of additional shelters and
killas with their locations in Risk Zcne.

CELOMS SMEI,TER PROPOSED BY IEB ,

After the cyclcne of 1991, Institution of Engineers,
Bangladesh conduoted a study on cyclone and storm surge. Then on
the basis of that study IEB has also propcsed a oyclone shelter.
It is only a prcposal and nobody is going tc implement this
proposal, But due tc aoademio interest this proposed design is
also reviewed in this study.



.AE'PBNi)IX
GllHfARISON OF BUILDING COMPONENTS AND ELEMENTS
OE-SHELTRRS (EXISTING & PROPOSED).
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AppENDIX = ~6

SUPPJ,EKENTABY TABLES.

Table : A6.1
Distribution of Households by their Possessions.
-----------------------------------------------------------------------
Item of Possession Households Have Households Not Have Total-----------------------------------------------------------------------
Watoh 85 (39%) 135 (61%) 22ll (1021%)
Radio 36 (16%) 184 (84%) 22ll (100%)
Television 3 (1%) 217 (98%) 22ll ( 100%)
Kot 62 (28%) 158 (72%) 22ll ( 100%)
Quilt/Mattress 00 (36%) 148 (84%) 22ll (100%)
Chowki 89 ( 40Y.) 131 (60%) 22ll ( 100%)
Almirah 73 (38%) 147 (67%) 2'" (100%)
Hanger for oloth 65 (321%) 155 (7lil%) 2'" ( 102l%)
Table 78 (35%) 142 (65%) 2'" (102l%)
Chair 84 (38%) 136 (82%) 22ll (100%)
Leather/wocden box 173 (79%) 47 (21%) 2'" ( lOOY.)
Boat/Trawler '" (9%) "" (91%) 2'" ( 100%)
Bioycle 6 (3%) 214 (97%) 22ll (1021Y.)
Rickshaw 1 ( .45%) 219 (98.55%) 2'" (100%)
-----------------------------------------------------------------------
Sou,,, ,Fi,l. 5u'YOf,1'93.

Table: A6.2
Irrigation in Agricultural Land According to Inco~e.

Inoome Group

(Tk. ) 1""
Level of Irrigation

<51" Total
---------------------------------------------------------------
Upto 1~ Case, 3

60
2

'"
5

100---------------------------------------------------------------
10211-::02)2l Case, 16

42
11
26

6
14

8
16

43
100---------------------------------------------------------------

3'lIZI1-5i202l Case, 13
68

2
11

1
5

19
100

---------------------------------------------------------------
5iZ01 & up Case, 11

85
3
15

4

'"
2
18---------------------------------------------------------------

Total Case, 45
51

17

'"
12
14

13
15

87

""---------------------------------------------------------------
""reo: Hold Su,vey, 199J.
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Table: A6.3
Type of Latrine Used by Respondents According to Income.----------------------------~--------------~------------~--------IncOllleGroup Kuteha Not At all Total-----------~-----------~--------------------------~--------------Upto 1Q:I!1);il
1001-3020
~1~~
50211 & up

15 (75%)
105 (78%)
21 (607.)
20 (631:)

2 (1£11:)
13 (101:)
9 (2670)
10 (31%)

3 (157.)
15 (11%)
5 (14i:)
2 (6%)

20 (100%)
133 (100:'::)
35 (1007.)
32 (100%)--~------------~--------------------------------------~----------

Total 161 (73%) 34 (15:0 25 (12Y.) 220 (1007.)
-~-------------------------------------~-------------~-----------
SOU"' , Fi,ld Su".y, 19~3.

Table: A6.4
Type of Vrain Present in Homesteads According to Income.-----------------------------------------------------------------IncomeGroup Kutcha Pucoa Not At all Total-----------------------------~-----------------------------------
Upto1~
1oo1-::0a2l
~1-~
50211 & UP

lil (0:-:)
lil (0:0
2 (6%)
3 (8:-:)

'" (07.)o (0%)
1 (3%)

'" (0%)

20 (100%)
133 (100%)
32 (91%)
29 (91%)

20 (100%)
133 (100%)
35 (100%)
32 (100%)---------------------------~-------------------------------------Total 5 (2Y.) 1 (.46%) 214 (97,54%) 220 (1007.)-----------------------------------------------------------------

Table: A6.5
Homesteads. Se~erage Type According to Household Income.---------~--------------------~----------------------------------Income Group Pit Not At all Total-----------------------------------------------------------------
Uptc 1JMZl
1001-3020
~1-5e0l2I
50211 & up

15 (75:1:)
105 (79%)
21 (60%)
20 (631:)

2 (illX)
13 (10%)
9 (26%)
ill (31X)

3 (15%)
15 (117.)
5 (14%)
2 (6%)

20 (100%)
133 (100:'::)
35 (100%)
32 (100%)-----------------------------------------------------------------Total 161 (73%) 34 (lSi:) 25 (1270) 220 (1007.)~----------------------------------------------------------------

SOU". , Fi,ld Survey 19n,



AppENDIX , 07

SUPPI,EKENTARY CAI,CULATION , A7.1

Following Table has been
deviational ellipse about the

developed for fitting the standard
mean centre in the oatchment area.

Table: A7.1
Fitting the Standard Deviational Ellipse,

Selll••• nl arili"l Co- '''''po,.d
crdinob, l:o-orMn.t!!

, , ,-, n- , ' y' , 2 ,., 1"(

P,<hugh,., " 12 U0 2. , , n.15 U~

Rostarp'" 2 l2 \.0~ 2 , ;; 0.15 1~.~~

Ralh'lnp", , " -U~ '" , U~ -ij. 5~

Jall'pa'i , 12 -u! '" , ?.15 -1.50

H.lIul'p"i , 2 -U@ -1,J 2 0.15 "1.5~

~onup". • • -?,~~ -5,5 • 3UI lUij

n=6 :1:x=36
x=6

:1:y=57 Di: ;oeJ
y=9.5

:1:x'2=24 :1:y'2=57.5 :1:x'y'=25

hill 8 = _
2:1:x'y'

(Z4-57.5)+/ (Z4~57.5)+4(25)2--------------
2 x 25

0.32328

~ El = tan-l 0.32328 = 17.910
oosS = .9515, 00s28 = .9054 sinS = .3075, sin28 = .0946

sinElcosEl= .2926

I(~x'2)cos2e - 2(ZX'y')sin8cosEl + (~'2)sin286' _

= , 24 x .9054 - 2(25).2926 + 57.5 x .0946
6

"4

1.45



I (~'2)sin28 + 2(~-y')sinecos8 + (Zy"Z)cosZ8
6F --- _

= J 24 x .1'1946+ 2(25).2926 + 57.5 x .0054

6

Therefore, from the unit of arbitrary grid,

3.39

ex = 1.45 x 41'11'1m =
By = 3.39 x 401'1m =

58l'l m = 1'1.36 mile-
1356 m = "'.84 mile

SUPPLEMBNTARY CAl,em,ATION. : A7. 2

Height of ground flooT of cyclone shelter has been
determined by using the following formula (MCSP,1992),

B. ~
h, 0

h. 0

h, ~

Where,

H. ~

x 0

h, ~

k ~
h. 0

Y' 0

'" 0

h, 0

max [h1, h2] ---------------------------- (1)
hr - (x-l)k + h" , x:ol if x<1 ----------- (2)
[hr - (x-l)kJ/4, h" =1 if h,,<1 ---------- (3)
YT - y~ + h~ ----------------------------(4)

required height of surge water free floor level of the
she"lter in m.
distance of the shelter from the spring tide high
water limits on the sea-beach in km.
design surge height in m oorresponding to a return
period of T years.
rate of deorease in surge height in m per km.
amplitude of looal wave in m from mean water level.
elevation of T-year surface water level in m.
elevation of ground level at the location of shelter.
allowanoe for looal waves for which 1 m is suggested.

Therefore,
by using equation (2),

= 2.7
= 2.7

(2
.5 "

1)1/2 + [2.7 - (2 - 1)1/2J/4
.55 = 2.75 m.

by using equation (4),

h", =3.78-1,8+1 =2.98m.

As h1<h2, sc value of h2 has been taken as the height of
ground floor fer proposed cyclone shelter.
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