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ClOSSARY -

Aus A variety of rice sown in March-May and
harve=zted in July-August,

Amon A variety of rice sown in July-September end
harvested in November-January.

Boro A varlety of rice sown in Rovember-December and
hervested in April-May.

Caritas An HGO

Char Newly formed or reformed lends on the river bed.

Rills Eerthen meound, built for providing shelter,
primarily for livestock, during cyclonie period.

Rutecha Earthen; temporary (house).

Eutcha Road

Madrasha

Unpeved Road.
Educetional Institutien with emphasis on Huslim
religious education.



Heuza

Qutmigration

Parished
Puccae
Pueca Road

Thana

Union

Union Farished

Ganashastha
CCDB
Worlid ¥ision

Growth Centre

Yillage

cmellest revenue unit.

* Act of moving oot of e geographicelly defined

area, involving change of residence, toc enywhere
in Bengladesh,

: Council
: Permanent construction of brick and/or concrete,
: Faved Road

! Administretive Unit ebove Unlon and below Zilla

{synanymous with Upazile, but discontinued in
view of GOB decizion in July, 1882).

: Lowest administrative unit in Banglede=h which

coEpriges of several villages.

: Union Council (Lowest tier of local body),

an KGO
An HGO
An HGO

Important merket place identified by the
government.

4 geo-social entity.

UNITS,. MEASIIREMENTS -

- Hectare
Aocre
Bigha
Foot
8q.ft.
Mile
9q.M11e
kn
Maiind
Crors
Lakh
UsSs

el R el s R e A J T U - Y

o gt

2.4711 Acre
4.925 Righsa
33 Decimals
@.3248 metre
P.0928 Sq.&.
1.60293 km
2.280 Sq.knm.
B.8214 mile
A7.,324172 kg. = P.031324172 Metric Ton
12 million

A.1 million

Taka 39.80

iPP Decimels = O.4dP4BB5E Hectare
B.3305785 Acres = 0,133780238 Hectare
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ABRSTRACT -

Bangladesh is =a part of the humid tropiecs, with +the
Himnsliayas lying to the north end the funnel shaped comst touching
the Bey of Bengel in the south. For this particular deography of
Bendladesh, the Bay of Bengal is an ideal bLreeding ground for
tropieal cyclones and other naturel disasters. Therefare, the
history of eyclone in this country is very long mnd it is already
well established that due to this common incident of gyclone,
people of this country have to live with this disaster.

Man hes little control over naturel disasters, so the mein
purpose of disaster manegement is to mwinimise the 1loss due to
natural disaster as low as possible. From the reeent cyelonic
incidents it is evident that, among all the structural messyres
to mitigete the loss of human lives cyclone shelter ms 5 disaster
menagement measure is  the most effective tool. B8gain the
treditional concept of disaster management, whieh eonsiders only
one way flow from natursl phenomena to humen sctivities has
serious limitations. The new concept of two directionsl disaster
manadement, on the other hand consider the effect of human
activities on natural and socio-economic environment which, in
turn influence the extent of naturel disaster significantly.
Adain cyclone will not occur every year, so cyclone shelter will
remain unutilized during normal period if it is not constructed
for any suitable alternative norme)l time use, which will
ultimately lead to poor maintenence of that shelter. Therefore,
to ereate 8 coasstal community which will ultimately secure ite
own safety by itself through its s=ocio-economie improvement and
te ensure regular maintenance of cyelone shelter throughaut the
whole vyear for its effective use during disaster period,
intedration of disaster management with community development at
local level is very much necessary.

In such a ecircumstance thiz miero lewvel study has intended
to prepare s cyclone shelter plan with its proper gize, location,
deslign guidelines, normel time functions far community
development purpose and methods tno inecrporats people’s
participation in planning, design and canagement of shelter. For
thie purpose, the soclc-economic end physicel condition of a
particuler high risk area of the coastsl region of Banglrdesh,
eyclone vulnerability smenario end nature of regponses of the
people of that sarea have been investigated.

On the basgis of thisz investigation, tao inmplement the
integrated spproach tawards eyelone disaster management sand
copnunity development plannind at grass raot level first of ell
the author considered a ecyclone shelter not only ms =& platform
for survivel but gmlso a= s centre for different types of
community development activities, i.e. 85 = cyclone shelter-cum-
comnunity development centre. Thus by considering the basic
requirenents of a eyclone shelter-cum-community development
centre plan of shelter has been develcoped.



For preparing the complete plan of shelter, st first normal
time funections of the shelter have been identified on the basis
of &ctual socio-economic condition of the stiudy area wheras
cyclone shelter will act along with its disaster period. functions
for community development purpose during normal period throughout
the whole vyear. Then to perform shelter’s both normzl snd
disaster pericd functions, different facilities heve been
identified and to scconnodate  those facilities different
funetional spaces with their required aree heve been definead,
which ultimetely has determined the size of proposed shelter.
Rext task wes to find out shelter s optimal loecation. Far this
purpose certain locational criteris have been identified and on
the basis of those criteria two mlternsetive locations in the ares
have been evalusted to select the ultimate potentinl location for
the proposed cyclone shelter of that area. Then certmin design
guidelines for that shelter have been given and on the basis of
those duidelines a schematic design has been prepared with
outline of its ecost. Finelly people’s participetion has been
incorporated directly in canstruction end manadement of oyelone
shelter.

The study therefore, has recommended institutional getup to
loplement this plan and te operate cyclone shelter activities
emoothly throughout the whole year. For this purpose the author
also reconmended approval of this gset up from netionel policy
makers eaend ellocation of fund for it from netional &annual
development budget, otherwise implementation of cyclone shelter
plan will remain in & stagnant position. At the end of this study
the author pointed out the necessity of further in-depth study on
institutionel aspects of operation and meintenmnce of cyclone
ghelter.
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1.1 BACEGROGUNRD -

Bangladesh is & country of 116.91 millien people in the
early part of the year 1894 (BTV,1984) and a land of fearktile
s0il. The present territory of Bangladesh we=s s part of Indie
bpefore 1947 and a province of Pakistan upto 1871 when the country
beceme independent after a gar of libersation.

Fecomorphologically, this country is formed by deltz of three
of the major rivers in the warld : Ganges, Jemiunsa Brahmapuotre and
Heghne Biver=. A large part of the country is subject to severe
ennual Ploods, caused by: high ses levels due ta eyvelone and
storms surges, excessive precipitation in the upper part of the
major Tivers and high precipltation in the delta itzelf
{FEC, 18988Y. Bengladesh i1s part of the humid tropies, with the
Himeleyas lying tec 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
from the Himaslayax. Thiz nmreas is formed mlse by the tidal
currents and the waves. On the basgis of physiographic
characteristiecs, the coast of Bangladesh can be broadly divided
into three distinet redlons @ the eastern, central &and wesztern
regions (Pramenik,l1883). In the Western part. an outer belt of
mangrove forest exists (The Sunderbans), and in the Eastern psart,
where such s mangdrove forest is not predominantly aveailable.

Figure : 1.1
Contours of Land Elevation in the Coastal Region of Bangladesh
and Depth Contour of The Bengal Continental Shelfl.

-

™~

Soorce t MCSP, Draft Fimal Report, Volume 1V, 1992,



Except the mejor rivers crossing the ares, there Aare also many
crosg  connections and tidal inlets dividing the whole coastal
ares in many small wunits. In this zone drainage i3 hampered by
sea levels, while salt intrusion from see pleys an important
role, Irrigetion is only possible in certein parts of the vear,
when salinity levels ere low. The coastel areas and off-shore
islande are low lying mnd very flat. The ground height of the
area within some 200 km from the coest 31s lower than 2 n
{Matsude,1981). The 1land level of many places at the edge of the
coastal zZone is little above mesan sea level and at some places
even below it (=ee Figure 1.1).

This particular geography of Bangledesh produgces not only
the 1ifegiving monsoons but slsc the ecatestrophic reveges of
eyclones,tornadoes, thunder storms and floods. The Bay of Bengal
1z en ideal breeding ground of tropical cyelones &and other
natural di=esters. Cyelone is an atmospheric eirculation systen
in which the sense of rotation of the wind about the local
vertical is the same as thet of Earth's rotation. Thus, a cyelone
rotates clockwise in the gzouthern Hemiephere and counter
clockwise in the northern Kemisphere. In meteorolegy the term
eycelone is reserved for circulation systems with horizontal
dimensions of hundreds (tropical cyclones) or thousands {(extra-
tropical cyclones!) of kms (Parker,1988). The effect of cyclone
and &torm surge over this eountry iz tremendous, which is not at
all comparable with any cother natural disaster.

Table @ 1.1
Clageilicntion oF Tropieal Storms.

Disturbance Wind Speed
(En/h) (n/s)
Depression 32-50 8-13
Deap depression. 51-60 14-16
Cyeclonice storm 61-89 17-23
Severe cyclonie storm a@-1149 24-31
Severe cyclonie storm with >128 »32

B core of huorricane wind

Source @ Bangladesh Weteorological Department.

1.2 CYCLONES IN BANGLADESH :

Cyelones which lash the coestal districts of Bangladesh mre
of tropical neture. In the Bay of Bengal, the frequenecy of
pecurrence is highest during May and October. A tropicel cyclone
is generally born in warm moist eir overlying the ocean south of
latitude 2@e. The depression first originates in smell anti-
clockwise motion and repidly chenge= its direction, which mt lest
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becomes roughly circular in shape. It has no freontel structure
end the elements of pressure, temperature, precipitetion and wind
velocity are distributed more or less unifermly about the centre
or eye of the storm, The wind velocity varies Ffrom 24 to 240
km/hr. The duration of a8 tropical cyclone nmverages between na
couple of hours to a week. The averade rate of travel is about
490 kilometres u day.

Historical deta on height Table : 1.2

of tidel surge vary considerab- People Killed by Praminent
ly. Storin surges can inundate Cyelones In the World.
land ar overtop epobankment up "o
to elevations of 9 to 17 meters Year Country Nos.of People ilied)
above the meen sea lewvel if it ST e e e
ooours at the time of high tide. 1978,  Bangladesh 99, 100
Sueh tidal =surges are devastat- ITAY] India InN, En
ing . A ecatestrophic cyolone usu- iegl China 100, Bee
ally takes heavy tolls of 1life, 1923 Japan 258, 208
usually tens of thousands.Among 187k Dangladesh 288,00
the arees of whole world which 1897 Dangladesh 173,008
were affected by cyclone and 19%) Bangladesh 138,848
storm surge maxinum timesz,coas- LBB2 India 180, bap
tal 8area of Bangladesh is the 1864 India 50, i
nast prominent zone (Sen,1991). 1033 [ndla ] W
The Bay of Bengml cyclones mlso 1822 Bargiadesh in, e
nove towards the eastern coast 1768 Antilace 22, bf
of India, Meyanmar and occasi- 1838 India 0, k00
onally into BSri Lanka. Howev- 1783 India 20,000
ar, maximum damagde noccurs when 1945 Bangladesh 19,278
the cyclones strike Bangladesh 1943 Banpiadesh 11,528
(See Teble:1.2), lergely due to 1964 Bangladesh 11,458
the low flat terrsin,high dens- 1%85 Bangladesh L, 057
ity of population, high level 1971 Indiz 14,400
of poverty and the low lavel of i 1977 India 1e,m20
dispster preparedness. Most of 1983 Cuba,Haiti 7,198
the damage= occur in coastal 1788 Texas L]
redions of EKhulna, Fetuskhali, 19L8 Bang | adash 5,149

. Berissl, Hoskhsali & Chittagong 19:8 Tapan L
and the off-shore islands of 1973 India 5,098
Bhels, Hetiya, Sandwip,Kutubdis, e e e e
Maheshkheli etc. Source : Weekly Desh, 1991,

The history of e¢yeclone in this region is very Jlong. There
are some data of unknown reliability on the occurrence of
cyclones in Bengladesh that date from 1878, and definitely
inconplete information that dates as far back as 1584. Refarence
has been made sbout the storm-wave of 1584 by Abul Fazal, the
noted hilstorian during the HMughal rule of ZEwmperor Akbaer. The
incidence has been cited in the District Gazetteers, Bakerganj.
There were eight severe cyclones recorded In the perinod between
1980 and 1979 and three more in the period between 1885 and 1891.
Hejor cyelones in Bangladesh are described in Table 1.3.
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Tahle : 1.

3

Hejor Cyeclones and Storm Surges in Bangladesh.

Honth mnd

Hature of

Year of Affeoted Approximste
occurrence  date of ares rhenooena loss/damege
DRoUrTenee
1795 Hay-June Chittegong Severa gale Only 5 brick
blew from built hou=zes
evening till survived
nidnight
1822 Heay Barisal Host severe 40, X2 peopla
and 1,00,
cattie lost
1897 October Chittagong Hurricane of 14,08 pecple
high intensity were killed
1965 Mey 11-12 Barisal Storm speed Totel lo=ss of
182 ml./hr. life 19,278
1877 Hovw.12-13 HWeglma Storm speed 3.00,000
astuary 222 m/hr. pecple died
end 33 high
BlirEe
1885 Hay 24-25 Chittagang Storm speed 11,288 people
Noekhali 154 m/hr. died with
coast and 14" high mige loss
EUrge
1881 fpril 29 Chittagong Storm speed 1,338,000
! Roskhali 225 km/hr. pegple
and 10°-23° died
high surge

Source @ Bangladesh Metecrological Departsent,

1.3 CICLONE OF APRIL.1991 :

On the basis of high wind velocity and deamages & loss, the
cyclone {hat crossed the Bandgladesh coast during the night of 29
April 1891 can be cslled a historicel event in the caontext of
world metecrology (S5en,1981). That eyelone can only be deseribed
as & supercyclone, it had a dimension more then two times the
size of Bangladesh. The central overcast clend hed a diameter
exceeding & hundred kilometers. The maxipum wind speed observed
at Sendwip wes 225 km/hr. The actunl windspeed could have been
higher es the wind messuring device was blown away after this
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speed wag tecorded. The naxipum wind speesd estinated from HOAA-11
satellite picture obtained at 1338 hours on 28 April was nbout
240" Rilonetres per hour. The cyclone was detected ns a depressian
an~"the 23 rd April

first in the satell- Figure : 1.2

ite picture taken Affected Area Under April Cyclone of 1881.

at SPARRSO from HOQAA

-!- NARTL ACTEH AnG SURRUNGING AR AY

~1i and GHS-4 satel- AN SEVERE CYCLONIC 3TORM WITH & CORE OF
lites. It turned into "L R HUtRICANE  WINT { ECP §40Q HPA)

a cyclonie storm an JE:rFﬁ > a 23+ 230 APFL ool

25th April. The eye- | § ‘) \ LIve

lone in its initiml [F— 8 .

stage noved slightiy —at CEE] wviv rtisiey
norith - westward and ht S . [—— T

then northwards. Fr- ' T T —
on 2B th April it tHolA
started poving in a ‘
northeasterly direc- ™.
tion and crossed the L
Bangladesh coast no- o
rth of chittagong \ -
pert during the nig-
ht of 28 April. The
cyclone started las- =
hing the coastal i=-
lands like HNijhunmn
Dwip, Manpura, Bholm,
Sandwip from evening
af that day. The na-
ximum surge height Lvar
during this cyeleone
was ostipoated to be
8-10 mnetre {Choundhu-~-
ty, 1881). We have
found a picture of
this ecyeclone fron .
the persons who via-
jted the affected
aren ipmediately af-
ter the disaster.

LSl ol L1]

&

PAY DF sImcAll

" The davastat-
ing eyclone of April e e «
289-38th was unusual —_—Tr . s
in nany respects . Mo- T i T -r

" -y

st of the cyclones
vhich reached the Saorce : Mahaan et al, Cyclone '91, Dhaba,iTL.

shores of Bangladesh

during the past haif a century have had paths which were wvell out
in the Bay of Bengal and ereossed the iand cver the former

Noakhnli district. This cyclone on the contrary came up very -

¢close to the eastern shaore, thues raizsing a huge storz surge in
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the HKamf river, and the HKoheskhali, Futubdia and Sendwip
Channels. The wind speed reached up to 225km. per hour in places
and wind dapage tax savarest in westarn Chakaria , western
Banskhnll, central Anwara, western Patiya, and Chittagong Clty.
The eye of the storom seems t¢ have veered sharply to the nerth-
mast of Chitiegong <Clty and passed Iiniand. The storm surge
conpletely Eubnerged the islandas aof Sonadia, Hohashkhali,
Hatearbari, Ujantie, Roriardia =and FRutubdia. It miso scverely
affected the western parts of Cox's Bazar, Chekaria, Banskhali,
Anudara and Sitakund Upazilas=2, the island of Hatiya and Honpura,
and the mainland chears of Feni: and Hoakhall districts. Heavy
dapage has alsoc been reported from Patuakhali, Bholas mnd Barduna
districts from the laternl waves created by the mnain storm
surge " {Ra=shid,1B8E1).

Figure : 1.3
Picture of Eye of Lhe Storm Taken fron the Satellite
INSAT=1D uhile the Cyclone of 18991 was near the Bangladesh

Coast.
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Due to eyclone of 1891, the death toll was estimateds
officielly nt 138,8B8. According to government estimasted, (540,000
rurel homes in sixteen districts were completely destroyed
enaother 919,288 damaged to some extent effecting 12 million
people directly (Ahoed et al,18323.

In the following table sectorsl damages by this cyclone have
been discussed in deteil.

Table : 1.4
Extent of Damagdea to the Economy by
Cyclone of April 1991.

Sector Sub Sector Estimated Damage
Hilliom Dollars (R
Agriculture 3683.57 ZE.66
Crop produection 78.88 21.71
Forestry 28.29 7.756
Fizheries 206,14 53.84
Livestoch 5a.37 3.85
Industries 368,27 268.83
Export pro.zane 16,77 4. 22
Fublic sector inds. 52.22 14.74
Private sec. inds. 314.28 8. gl
Physicel infrestructure 360 .01 28.04
Rural infrest. 197.64 29.73
Railuay= ol = 7.85
Chitt.port suthority 41.91 il1.64
IWTA 52.05 14.45
Post & T&T 128.42 35,67
Others 2.43 .B7
Socip-econ. infrae. Z287.135 103X
Education 13Z2.82 49 39
Health & fem.plan. 78.74 29.47
Science & technology 49.28 18.43
Ha=z= media 7.3 2.71
Other 5.72 0.41
Total 1,348.82 190 .20

Source ¢ Or.Sarwar Jahan, UNCRE Field study and !nvestigation Report, December, 19%1.
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It may¥y be sRid that =such countermeasures for human lives as
gonstruction of shelters and issue of refude warning were
affective to decrease the number of ca=zpalties,. For example, =a
230 square meter shelter saved 3,000-4,800 pecple (13-17
perscns/sg.n} in Kutubdia Island (BRAC,1591). They took refuge
for eight to nine hours under the incredible density.
Circumstances were similar for octher shelters. Lots of people
squeezed themselves into a parrow shelter, The Red Cremcent
Society reported that ahout 350,PP8 people hsd taken refuge in
shelters. IF shelters were not constructed, several times the
human liwves would have been lost (Matsuda, 139317,

After the cyelone of 29 April 18991, ancther evclone of
medium intensity corossed Bangladesh coastel erens in the early
hours of 2 June 1921, The cyclone had s maxioum wind speed of 188
km/hr & = surge upto 1.52 m. Adequate preperedness messures wHere
taken and as a result loss of life and property was slight.

1.4 REED FOBR THR STUDY :

From the recent cyeclonie incidents it is evident that, among
all the structural mensures to mitigete the lass of human lives,
cyclone shelter as & disastar management measure is the most
effective tool. After the cyclone of 1879, s number of cyclone
ehelters were built in the coastal atreas of Bangladesh. These are
not sufficient in number Aand &re not properly designed and
located. It i &also observed in recent studies that, those
shelters are YETY bedly mainteined and local peoples
participatlon in shelter design, planning and manadement proecess
iz virtually sbsent (IEB, 19891;.

En well-designed, properly located and wrultiputrpose cyeclone
ehelters with nmll the emergency facilities are needed in the
coastal mreas of Bandladesh. Severe oyclone may not cecur every
¥ear and the evyelone s=shelters may =2s well be utilized ==
communlity development centres for sncial, eultursl asnd aconomie
development purposes. There is alsc & necessity to incorporets
peoples participation in planning, design ernd mansgement of
shelter for their effective utilization.

In this regard statement given by Mereel Fortier, Head of
Delngation of the League of Red Cross would be ralewvent here

"We must press ahesad with the expansion of our
infrastructure while ensuring that we do net neglect the
conminity development side of things. Shelters have proved
their worth ipn lives zaved end we need more of them but we
must continue to meximize their usefulnaess *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 many cther

B



activities. is part and parcel of
educating people about the need for disaster preparedness.”

Therefore, it is felt that & mlcro level study iz needed to.
prepare the physical and =ztretegy plen of a cyclone =heltsr on
the basia of its gite charecteristies showing its properx
lacation, available facilities, its potentiality es » community
development centre and methods of incorporating pecples
patrticipetion in planning & implementation stage.

1.5 UBJECTIVES OF THE STUDY

The main objectives of this =tudy are

B, To determine size and loecationel eriteris of evelone
shelter.

'b. To determine design gnidelines for the shelter.

c. To identify the potentiel of the shelter as =a
comounity developrent centre.

d. To find out the methods of incorporating peoples
participation in planning, desldgn and implementation aof
shelter.

1.6 METHODOLOGY OF THE STUDY :

& proper methodology is always necessary for the successful
completion of any research work. It will help to organize the
experiences, observations, examinations, anmnlysis of found date &
informetion =and their ledicel interpretation in n systematic
process to achieve the wultimete goel and chjectives of the
research. Date whieh =are the rew materienls of 8 research work
determine, to an appropriste extent the nature, suceess and
limitations of the thesis.

At First the role of cyclone shelter has been identified for
the ceoastal regions of Bangledesh on the basis of modern concept
of dissster menadgement end then according to that modern role of
new genernatlon cyeclone shelter For Behgledesh mejor components of

cyclone shelter plapning has been identified. These components
ATE "

A, Identification of normal time use of c¢yclone shelter
for community development purpose.

b. Determination of size For cyclone shelter,

o. Selection of location for cyeclone zhelter.

d. Identificetion of design guidelines for cyclone

shelter.

1@



e. Incorporetion of pernple’'r participation in the cyclone
shalter project.

Therefore, ell the steps of methodology for this study wers
prepared by remembering the sbove mentioned mejor components af
cyclone shelter planning. Different stepe of thi=s methodology are
described below.

1.8.1 SELECTION OF THE STUDY AREA :

Praparation of plan for cyclone shelter rcovering the whole
coastal region is a wery huge task which is not possible within
the 1limlted time sand re=zource constrailnts. 5o to simplify the
task and to understand the nature of problems in selection of
locetion  for shelter and other site charecteristics which
influence the design guidelines at micro level, this study was
based on parts of EKhurushkul Union under the Jjurisdiction of
Sadar Thena of Cox's Bazar District (see Filgure 1.4). This study
area was selected on the basis of the following factors :

B. Ehurushkul Union is situeted within the High Risk Ares
fHRA)Y of comstal region in Bangladeseh, which has been
demarcated by BDRCS and HCSP.

b. dcoccording to HCSP this union is alsc one of the most
severely affected areas of Pengladesh by cyclone of
April 1991,

o, Ehurushkul is s typical rural region of Pangledesh in
terme of ite communication system and way of life. At
the same time it reflects all the socio-economiec cher-
acteristics of a coastal regicon which is situsted mt
the extreme coast line of the country.

1.6.2 RESTGH OF THE SURVEY :

At flrst following activities were done to operatilonalilze
the mein tasks of thiz study and resesrch work,

A, Literature Survey :

An extensive survey of all the =mvailable and relevent
literature was made to snalyse the fiudings and recommendaticus
of different study reports related with this research topic (See
Bibliography). It was useful to collect opinions of experts in
this matter and zlso to anelyse the design and concept of cvclone
shelters of following groups

--- Existing and Proposed Cyclone Shelters.
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FIGURE : 1.4

THE 5TUDY AREA IN TIEL
REGIUKAL SETTING OF
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FIGURE : 1.5
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'g -—— Existing and Proposed Killas, L ;- -
& --—- Cyeclone Shelter Experiences in SelectadfFoﬂgtrié&.
\‘—_.f I|r S
)\\ At the same time this tool of literature sﬁr%ﬁy“ﬁés used to
cgllect the following secondary data and information
L //Leographical location, area and administrative setup.
50i] profile, landform and hydro-climatie rescurces.

ﬁKL’EPnpulatiun distribution by age, sex, religion,
f,fﬁccupatiun and literacy.

. 2X/fﬂumber of households by villages.
/77 Humber of bovine animal, sheep, goat and poultry birds.
é/fi Types of Dwelling units.
==~ Land use pettern and agricultural practice of the sres.
-- PHKumber of estsblishments in economic end socinl sectorsg
and number of persons engaged thers.

& questionnaire survey and & reconnaissance Sirvey wWere
rlenned and conducted during pre monsoon period {April-HMay, 1983)
when in the past meny severe cyclones including April Cyeclone of
1991 =attacked the study area wvigorous=ly.

B.1

A pre-coded questionnaire (See Appendix ©1) SUrvey wWes
conducted among the people of study mrea regdarding

~--- Study on the socio-economic condition of the people
within the study ares.

-—— Study on the vulnerability to cyclone and storm Eurge
disaster in study area and the wey people respond to
this naturel diraster.

--- Study on the peoples perception in the case of possible
neasures and cyclone shelters for disaster menagement
and community development programmes.

The total number of households who were taken as samples for
the questionnaire survey was 220. During cvclone of April, 1881
all the villages of the study union were not equally affected by
the cyclone and surge. So before selecting the samples of the
household questiconnaire survey, all the villages within the study
unien were eclassified into three groups encording to the storm
surge inundation level and damages due ta high velocity wind in
those villages during cyclone of April 1881 {see Figure 1.8%,

=-- Highly vulnerable to both cyelone and storm surge
Where Iand level is almost esqual to the mean sea level
(MSL) and entire area is totally exposad to ses side,

12



FiIGURE : 1.6

DEGREE OF VYULNERABILITY IN THE- STUDY AREA,

FOREST AREA
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-—— Highly vulnerable to ¢yclone, but neoet to storm surge
Where land level is reasonably higher than HSL.
-—— Heot vulnerabls to eyclone and storm surge : Where land

15 high and the area is

Obvicusgly Ffirst part of the
study area was the major concern
aof the researcher.Second pert was
also considered, but 3rd part was
totally ignored in survey process,
8o in c¢age of =ample zelection,
the wvillages/parss of those two
parts of the study union were
given priority. Among the 220
sample households, 187 samples
fA5X)Y were selected from First
part & resi 33 zgamples (13%) were
from zecond part of study unian
(Figure 1.7). Adsin there are two
types of sgettlements in highly
vialnerable area of the union. One
iz permanent settlement & another
is non-permanent settlement of
the seasonal midrated fishermen.
Therefore, in collecting samples
Erom highly vulnerable part, 167
samples (09X} Here selected from
permanent and 280 sample=s {11%)
were chosen from nonpermanent
settlements (gee Figure 1.7).

rrotacted from sea by hills.

Figure - 1.7
Distribution of Samples.
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Zource 5 Field Sarvey,1991,

4 1list of selected paras/villages inecluding sample
households selected from those localities are given below

Table : 1.5
Sample Villnges and He. of Semple Houssholds.
¥illage Yulnera—  Settlement Ho.of
bility Typ= Samples

Jttar Rastarpara High Permanent 20
Dakshin Bestarpars High Permeanent B2
FPecharghona High Permanent 52
Rekhainpars High Fermanent 3
Jaliapara High Hon—Permanent 20
Ksuarpars Hoderate FPermanent 15
Utter Mamunpars Moderate  Permanent 18
Fakirpara Hoderate Permanent 2

Tatal : 220
Source @ Field Survey, 1993,
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Instead of +teking into consideration the entire houssholds
within the study mrea, the questionnaire survey was conducted by
adopting systematic sampling in the following manner for each of
the para/village

First - Third - Fifth houses and so on.

B.2 Discussion With Local Level Klifes :

Direct discussions with the local level influentisl persons
were made during the survey to understand their opinion, nmature
and functions regarding disaster and development.Fallowing
persons at local level were included in this discussion process

—-- Sociel elites like,school masters, imams, rich farmers.

--- Elected persons of the local level institutions like,
Chairman and members of Union Parishad.

--— Thane level Government officials like, sub-divisional
endineer of BWDB & LGED, thana level mgricultural
officer, education officer, health officer.

-—— Local level HGO workers like, edministrator of
Sastha, project officer of BDHRCS.

--~ Loeal level 1leaders of the politienl
nenber of the parlisment.

--— Leaders of professional organization like, fishermen
aszocliation.

B.3 Reconnaissance Survey :

During post-monsoon period

Gana

parties like,

(November,1992), a thorough
reconnaiseance survey was conducted within the entire study aren
and in pre-monsoon periocd {(April-May,1983) seasonal variation in
different attributes of the study ares were =&lso observed to
identify the following features of that ares

-~— Genernal lifestyle of the people.

~—- Land profile and lend level in relation to HMSL.

-—— Heture of housing stock.

-—- Humber of water bodies end their use.

~=- Drinkingd water and sanitation condition.

--- Existing infrastructure ineluding communicetion
network, permanent, private and publie buildings.

--- Hature of locel markets.

1.6.3 PEREPARATION OF MARS -

Hape showing the administrative boundaries, coastline,
rivers and creeks, existing shelters and killas, locaticon of
educational institutions. other important public and private
buildings,rcad and water way network, settlement pattern ete:of
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the study arem were essential inputs for preparing the eveleone
shelter plan for that perticular study ares. Therefore, one of
the first tasks of this study was to collect available country,
regionel end local level maps on variocus important aspects from
different sources. Then base maps of the study area in different
scale were prepared.

1.6.4 DATA ANALYSIS :

All the date/information received through questionnaire
survey were analysed by using SPSS5/PC+ Software. Tables of
frequencies snd percentades, cross tabulstion and coefficient of
co-reletion for the wvarious values of & veriable were found
through this analysis. Graphicel representation of some of those
rasults of anelysis was done manually by crentind bar cherts and
pie diagrams.

During the last two decades the international community has
becone increasingly mlarmed by disssters, which have tended to be
more destructive as they affect over larger concentretions of
porulation. While the response of the internetionsl community hes
been focussed primarily on relief action, it is now realized that
the sctual &nd potential consequences of disasters are becoming
so gerions and Iincreasingly globel in =&cale, that much greater
emphasis  will henceforth have to be given +to planning and
prevention (UKRDRO, 19773,

It is welready well-established that cyclone in this region
i= a common incident and we have to live with this disaster. But
now question has raised how we can reduce the huge losses by
proper disaster management progremme. The purpose of disaster
management is to minimlse the lo=ss due to naturel diszaster az low
as possible.

Netural disasters are 2 formidable obstacle to economiec and
social development. Moreover, in terms of percentage of gross
national preoduct, the losses cauged by disasters in  some
disaster-prone developing countries more than wipe out mny real
economic growth. There has thus been s growing awareness by
Governments of the need to focus more =attention on disaster
preparedness and prevention, and a recodnition of the fact that
disaster prevention and pre-disaster planning shonld be an
iritedral part of national development policy (UNDRD,1877).
Similarly, covclone disaster menegenent measures (mitigetion,
prevention and relief} needs to be incorporated with the
integrated community development process.

15
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B. Community development -

Community development is an d1ntegral part of rursal
development. One important aspect of community development
prodrammes whioh attrect the planners, is the scope of people’s
participation in commupnity development as well =25 in  rural
development programmes. Self-help coanstruction programmes,
organising voluntery services, raising volunteers for community
services ete, can be intedrated into the community development
programmes. The comnunity Centres play a8 wvital role in
implementing the community development projects. They sarve ms
the focrl point of all community development activities.
Community centres can not only be used for social functions and
community development activities but they may provide Ffacilities
for co-ordinating community related amctivities. The physical
facilitles needed for community development can produce ample
scope for occupation by other uses during the time they &re not
in capacity use and at the same time,these activities themselves
can be accommodeted in unused physical facilitiez crested For
other purpeses such as school buildings, playdrounds,stadium,eto.

1.8 LIMITATIONS OF THE STUDY :

This research study has encountered the following mejor
constraints

q, Finsld investigations were conducted after two yemrs of
the massive cyclone of April 1881. As a result, the
local people’s response was mostly from recall date as
to what happened during that devastating eyclone.

b. This study could net cover the entire ovclone affected
population of the study area for questionneire survey.
Raether a s=ample was selected on a randem basis from
eight most low-lying localities and severely affected
villages by cyclone of April 18891 in the study Union.
%0 the researcher had to depend on the answers given by
a smell opumber of rTespondents to determine what
actually happened during the disaster period of dpril
lagl,

c. As there wes not too meny safe places within the study
aree. which uWere used as shelters during the cyclone of
April 1981, s0 a few number of re=spondents outside the
catchment aren of those shelters Friled to snswer the
gquestians releted +to explore the environment  of
ehelters during thet dreadful night,

d, This study was entirely based at micro Jlevel, so the
conclusions derived from the study may be true for
areas with similar ecircumstances, but may not be

16
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generalised for other ares=z of +he coastel region.

However, the methodology developed for disaster
managdement may be equally eppliceble to other partsg of
angladesh.

1.9 ORGANIZATION OF THE THRSIS :

The thesis has been divided into eight chapters. Chapter one
presents bechdround of the study, history of cyelone in
Pangladesh, detzi}l description of eyclone of April 1881, Heed for
the study, objectives, methodology and limiteations of the study
are rRlso discussed in this chapter.

Chapter two is prepared to present 8 review of different
stedy reports on cyclones 1in Bangladesh, background of cyclone
disaster managemnent from historiceal perspective. This chepter
also denlz with design nanalyzis of different exlsting and
proposed cyclone shelters and killas together with an analysis of
cyclone shelter epproach of other countries.

Chapter threea denls with the regionml setting of the mres ;

along with the socio-economie condition of the people snd  their
responses Lo cyelone and storm surgde. Chapter four presents the
cyelone and storm surge vulnerability analysis, deo-technlcal end
hydro-meteorologicml analysis related to the study erea. Chazpter
five deals with the s=snalysis of loezl people’s opinion on
disaster management and community development related with the
study Ares.

Chapter =ix presents the role of new generstion cyclone
shelter on the basis of modern concept of disaster management,
its normal time wuse and size. Chapter seven presents proposed
eyelone eghelter plan for the study sresa including loeation,
de=zign guldelines, schemetic design and rough cost estlmate of
the shelter. Here =&alsoc the methods of lncorpeorating people’s
participation in shelter constroetion and mapnagement has  been
discussed elaborately.

Chapter aight has come up with some recommendations for the
successful implementation of cyclone shelter plen end conclusion
aof the =study.

Notes

1 Extratropical eyolones are the conmon weather
disturbances which travel around the warid from west fo
east in mid Fatitude.

2 pazrila Is pnow known as thana.
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2.1 IRTRODUCTION -

Review of +the related research eand 1literature is necessary
to provide ideas, theories, explenations or hypothesis valuable
in formulating the problem, to suggdest methods of resesrch
appropriate to the problem, to locate comperative dets useful in
the interpretation of results and to contribute to the general
scholarship of the investigator (Carter st al,1941). Therefora,
for the present study an extenszive literature survey wes done on
books, reports and journals related to disaster management and
community development.

2.2 REVIEW OF RELEVANT STUDIES :

The cyclone of 28th April 1891 created &8 serious concern
emong the government, international community and agencies of .
Bangladeszh. A= & result, immediately after that cyclone different
naetional and internetional organizations sponsored end conducted
gsome studies & research on the eyclone scenario of Bangladesh. An
investidative review of some of those studies iz presented here.

Study of IRE, 1981 :

After the cwelone of April, 1981 +the In=stitution of
Endineers, Bangladesh decided to form s Task Force to investigate
into +the rcauses of huge damade by cyclone and storm surge,
particularly from the engineering point of wiew sand to sugdest
meazures for mitigation of such damsges in future evyclones.
Although this report was prepared in a short time span, the task
force of IEB tried +to inelude =ll the major aspeects relsted with
this topie. As it was prepared by a group of engineers, so more
enphasis was given on technical msatters then socio-ecanomic
aspects of cyelone digaster manadement process. Agein in the
proposed cyclone shelter, cost reducticon =and development of a
gtorm resistant structure were given more importance than other
rgpects, such mrs; lacation, normal time use etce.

Study of Shelters by BRAC, 1991 :

4 study was undertsken by BRAC2 on the cyclone of 1991
lomedintely after the disaster. This study looked at the guestion
of shelters, both formal and informsl, that wWere used by the
reople to save their lives during the April 29 Cyclone and made
some investigetions into the question of cyelone shelters and
their role in averting deaths. The broed objective nf the study
wag to identify the different types of shelter that the pecople
used for saving their lives during the cyclone and storm surge.
An mnalysis of the formal shelters in the studied wunions of
Ritubdia (an offshore island) and Banshkhali (& mainlend thana)
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revenled that most of the shelters were used to their meximum
potentinl at the time of cyclone, they were very crowded. But a
few others were not egqually used. Location of the shelters
appeared to be the mejor reason For this. It is reported thet the
viliage power structure influenced PWD or the Red Crescent
Soelety to build the shelter in a plece of their own choice and
convenience. However, in order to meke best use out of their
construetion the =study tesm of BEAC suggest that plenners must
congider other fractors such as sheltere locetion and malntenance.
But the methods selecting proper location of shelter or its
effective meintenance has not been identified in this study
report.

Study of BCAS (Rahman.A Atiqg et al. 19913 :

The Bangladesh Centre for Advanced Studies (BCAS) endeevoured
to record the 1impact and peorle’'s perceptions of the event
through =2 study immediately after cyclone of 1981. Regarding
cyclone shelter building this study recommended thet highest
priocrity should be given to the construction of cyclone shelters.
This study was done besically to evaluaete the impaet of cyclone
on natural environment of the country. Therefore, analysis of
structurael measures to mitigate the loss of cyelone and storm
gurge was done briefly in this study, only to touch the overell
fectors related with disaster management.

dtudy of UNCRD (U.N.Centre for Regional Development., 1881) :

UNCHD hes been =assisting the developindg countries throwgh
cooperation in research and +training on integreted spproaches to
disaster management and regional/rural development plenning with
recple’s participation. After the 1991 ecyclone, UNCRD coustituted
a team of experts for field investigrtion which wes undertaken
from 9-18 August 1991. The study hss pointed out the problems
only and provided guidelines for possible solutions, the detail
zolution remained outside the scope of the study. UNCRD is
basically interested for integration of regional development
process with cyeclone disester management activities. Study team
has suggested that on the basis of detsil survey of actusl stete
of the shelter at the +time of the disaster, location snd
distribution of the shelter network must be plenned.

Study on Storm Surge and Digaster Preparedness
by a Group of Researchers (Talukder.J. et al, 18825 :

This study revesls anocther per=zspective of situatieon
regarding existing cyclone shelters, that is= the spoeisal

perspective. An analysis of the existing cvyclone shelters in
South Sudharam and Ramgati thanas reveals that the decizmion For
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selecting sites for the shelter facilities was mainly taken at
the local level by the public representatives, mnembers of the
BDRCS, elitezs, politieal persons end government officials,
Shelter farilities were constructed not on the basis of mctunl
requirement. Rather a definite number of such shelters was fixed
from the top. Leter on, people were asked +o donate land
voluntarily for construction. Heny large lendowners respornded as
it was considered to be a symbol of socisl prestige. Horeover,
such sites are located near their homesteads. A few conpounds of
the private primary schools were alse donated far the purpose.
These ehelters are now used as primary schools. Here instesd of
Biving emphasis on one or two mejor asspects of cyclone, all the
aspects were anaelysed, but insteed of detail =sclution only some
policy guidelines were suggested,

A I 11 1 Stud 800 10-E . { Enyi tal
Effects of Cyvclone 1891 (Ohiduzzawan,.dd.. 19933 :

This study 1is sn unpublised KURP thesis of Md.Ohiduzzaman.
The study enelyses the zocio-economic end envirocnmental effects
of the April 28, 1891 ecyclone through a questionnaire survey in
the offshore island of Kutubdim. It also focuses on the disaster
penagement system in the area including the cyclone warning
system and its effectiveness. The study revealed that the April
29, 1991 cyclone affected all sspects of human life and caused
extensive demege to lives and properties. All categories of
people =suffered hesvily. Heonomie losses, however, varied gquite
significantly across households because of the differences in
economic conditions. Intensity of the cyclone., lack of alertness
of the 1local pesople and the abzenge of & suitable disester
management structure have been Ffound to be ipportant factors
determining the extent of damage. Therefore, the study suggdests
that sufficient number of nultipurpose cyclone shelters is needed
and their proper maintenance must be ensured, but detsil solution
was not ineluded here,.

atudy of Mnltivurpose Cyclone Shelter Programme :

After the cyclone and storm surge of 1921, the government
constituted an Inter-Hinisteriel Task Force to draw up s plan for
construction of wmultipurpose cyclone sheiter= end killas to
protect population and 1livestock in the coastasl areas during
storm surgdes. It was decided by the Task Force that n 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 populstlion and livestock of the comstal areem.

The broad objective of the study was to prepare a Hester
Flan for providing shelter to humen beings and livestock during
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storm =urges in the coagtsl erea of Bangladesh. The Master Plan
includes, among others, repair mend rehabilitation of the existing
ceyelone shelters mnd killas and construction of e number of new
cyclone shelters and killas. The proposed numnber of coyclone
shelters and killas 3is based on the estimated size of the
population and livestock over the next 25 vears in the High Risk
Ares (HRA) of the coastel zone. The Master Plan recommends that
1468 existing killas be repaired and rehabilitated (R&R). A& total
of 228 existing c¢yclone shelters is recommended for repailr and
rehabilitation. The Master Plan recommends canstruction of 2,500
killas of werilous heights and 2,500 cyclone shelters of which
spproximately 1,508 will he located on killes end the rest will
be on stilts (RCC columns) of various heights.

This Hultipurpose Cyclone GShelter Programme (WNCSP) has
Initiated for the first time a Pull fledged nationel level study
on different aspects of cyclone disaster manadement in this
country. Though the primary objective of this programme was to
prepare & mester plen of eyclone shelters with their proper
nuobker, both sarchltectursl and structersl design, oozt and
probeble 1location in the High. Risk Area of eostsl regions of
Bangladegh. 8But it also has tougched other structural and
nonstructural measures of ocyclone disaster manasgement, such as;
coastal efforestation, ilmprovement of communication network in
coastal regions, improvement of cyclone warning system and
development of loeel level institution for cyclone disaster
bhanegement purpose. Again economic study on  NCSP has been done
very eleborately. Another new aspect has been considered here,
thet is +the ecological and humsn 1interest components of the
environment and the likely impacts of HCSPE on them. The mester
plan has proposed certain design for different types of cyeclone
shelter, but eactusl site condition may not metch with this type
of design. Again for shelter design the concept used in the
Master Plan reversed the order; schools have been designed such
that they can be used as shelters during storm surges. But for
coempunity development purpose only development of educational
institution will not meet the requirements of local community.

Therefore, it hes been felt that MCSP fails to suggest an
overall comounity development programme which will be integrated
with mulipurpose cyclone shelter prograomme. But community
develorment programme will ensure better livingd environment in
coastal regions which will ultimately bring the vulnerability of
coastal commuuities to eyclone and storm surge a8t minimup level
like developed countries, That memans construction of cyclaone
shalter =according to MCSF without intedgrating those physical
fecilities with community develepment programmes will give only
some evacuation pleaces not o disaster resistaut community. For
this reason, in future when zll +the shelters of NCSP will be
satursted with the continuous growth of populaetion aof the
country, then problem of large investment in this sector will
grise mgain., S50 Purther study is necessary on this aspect.
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2.3 REVIEW OF DLAHHING OF EXISTING ARD PROPOSED.
CYCLONE SHELTERS -

Cyclone ne & natural disester is not a new phenomenon in
Bangladesh., A number of cyelones hit coastal redions of
Bangladesh in the last forty years. From the cycleonie incidents
of sixties it was seen thet huge storm surge was more destructive
than wind, As there were few permanent structures with reasonable
height at the coastel redion, loss of human lives and livestock
Were huge. Agein in case of disaster, evecuation of B larde
number of coastal people to the inner part of the country was
time consuming, costly and alsoc very complicated task.

Therefore, in mid sixties several coestal community centres
were constructed in some coastal areas of Bangladesh. Those were
baslcally developed for community development funetions, 1like
school, librery, auditorium etc., whieh could alzo provide
shelter space to cyclone affected people of those areas. But in
most of the cases they failed to =s=erve their purposes, due to
their improper location, use and design.

Some inovative efforts were seen after the cyclone of
November, 1878. Then Red Cross! took the project to construct
"Eilla" to save both human lives and livestock. Those were
earthen mound. Construction of Rille is alsc e popular technigue
to =survive for the settlers in the newly raised char ereas
{(Earmaker, 19B85). After the devestating cyclone of 1978 nany
cyclone shelters were also constructed. MHajority of them were
constructed by Public Works Department (PWD) of Bangladesh
Government . Some were constructed by Red Crescent Soclety
(BDRCS). A small number of them wes constructed by CARITAS =
leading NGO working in Bangladesh and some shelter projects were
elso completed by Enfents DU Monde (EDH} with the help of Swiss
Dizaster Belief.

After the cyclone of April, 1991 various dHovernmentasl and
non governmental organisations came forward with the projects of
cyclone =shelters in the coastal region of Pangliadesh. Among them
the biggest project was taken by the Facilities DepartmentZ of
Hinistry of Eduction. It was besically 8 project to reconstruet
the cyclone affected schools end construction of new echools in
the coastal reglon with the purpose +that they can be used as
cyclone shelter during the disaster. Local Government Enginesring
Department (LGED) =also took a big project to construct cyelaone
ghelters and they malsoc develop different types of shelter desgign
which cen be used for various types of purposes to initimte the
development of local level institutions. Apart from the two govt.
ordanisations, different HGOs alsoc took cyclone shelter projects
and they developed their own shelter design. Agsin a messive and
very elaborate shelter design proposzal wes given by tha
Hultipurpose Cyclone shelter Progremme (MCSF) of GOB.
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FIGURE : zZ.1

A — ELEYATIOH DF TWI UYIPE
CYCLUNRE SBIHELTER.

B - PHOTOUGRAPII1C YIEW OF
DDRCS TYPE SHELTER.

C — ULBYATIOR OF SHELTEN
OF LGED (PROPOSED).
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FIGURE : 2.2

A - PHOTOGHATPINIC
YIEW UF
SHRLTRR CUH
SCHO0L OF
CARTTASL .

B — ELEYATIUW OF
SHELTER OF
GRAHELN BANK

¢ - ELEYATION OF
SIELTER QF
FACILITIES
DIPARTHNENT.

D

@)

o lm[“_._
e e L it s K=
: ) == @e“;
— e — |\%‘§M

DER



FIGURE : 2.3

A - PHOTOGRAPHIC VIEW OF
SHELTER OF EDH.

B - TYPICRL FLOOR FLAN QF
PROPOSED SHELTER BY I1EB.

C - ELEVATIOH OF SHELTER 0OF DRAC.

D - PERSPECTIVE OF SHELTER
OF HCSF {PROPOSED).

E - FIRST FLDOR PLAN OF SHELTER
OF HCSP (PROPOSED) .
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All the recent studies on cyclone disester management have
rointed ont that, & cyclone shelter must be treated ns &
connunity service facility Ffor its proper utilization by the
local community during both normal and disester period., In order
to achieve the wsaild purpose the =shelter should be lacated
properly and at the same time should be designed in such = WEY S0
that if can serve effectively as evacuation space for cyclone
effected people and for normal time use, ctherwise =helter could
not be used dnring pre and post cyclone periods. At present 1t is
felt by the persconnel related with disester management in
different countries that, as cyclone msy not occur every year, so
the physical facilities of cyclone shelters have to be utilised
efficiently to serve the local community for aeny fruitful purpose
during norma)l time and &t the same time it will enedre shelters
redular maintenance. Without this regular meintenance shelters
Will not be &8ble to serve the distressed people efficiently
duringd emergency period snd it will discourage locel people to
take shelter in those structures. Again, currently it is assumed
by the policy makers and planners throughout the whole world that
without invalvind the local people in the planning process of any
development project it is not possible to make that project
universally acceptable to its target Eroups.

Therefore, for review of design of existind and proposed
cyclone shelters in Bangladesh, following informetion and aspects
ate considered ax the criteris

Locetion of the shelter
Architectural Design of the shelter
Hultipurpose use of the shelter
FPeople’'s participsation

Qoo

a. Location of the shelter -

Location was not considered 65 B sericus matter for
execution of any type of exizting 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
8ll the shelters are either 1oceted within premises of existing
primery schools or land has been collected through donetion of
local people.

PWD +type shelters are located rendomly alond the coastal
area without any proper study. Shelters were basically
constructed en the 1land of primary and secondary schools of
coastal districts which were dsstroved by cvclone of 18978, In
some cases govt, Khas land was also used for their construction.
But no land was collected ar srranged especially for this
purpose. PWD constructed those structures where land was easily
avdaileble. Some of them are logated in the remote areas and even
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do not heve any access. Similarly premiszes of primary schools in
c¥yclone prone areas of Bangladeeh heve also been tmken as the
location of cyelone shelters by CARITAS end Facilities
Department.

In ca=se of BDRCS type cyclone shelter, land is collected
through donation from the villagers who want to transfer their
land in the neme of BDRCS authority. EDM, LGED, Grameen Bank eand
BRAC &lso followed the seme way to collect 1land for their
shelters without considering eny other locational criterism.

In selecting the tentative location of a proposed
Hultipurpose Cyclone Shelter (MCS), the premises of existing
prinary gschools which Here neither two-storied nor
under-~construcetion cor proposed as cyclone shelters by different
agencies such asg Fecillties Department were given firet
preference. If the number of HCSs thus proposed was less than the
nunber of MCSs required, then the difference, with an upper limit
of the required number of wadditiconel primary schools needed ino
20802, was chosen az MCS5s which would be located as new primary
schools. In arees where primary school did not exist, but based
on the number of school going children (i.e. 258 echildren in 8-1P
yoar ade groups) such a school was required, location of a new
MCS should satisfy the need of beoth school end shelter. If the
number of MC5s proposed so-far was stlll less than the nomber of
required MCS8s then existing Madrashes and Secondary Schools, if
they were not too close to the primary schools already proposed
s MCSs, were given next preference. If still shelter capacity
was needed, then KCSs were proposed m% new secondary schools. But
the existing institutions may be already situated in wrong
locations in terms of accessibility, so according to consultants
of MCSP further loeal level study is necessary to place the
shelters of MCSP in proper location. That means HCSP did not
sugddest ectunl loecstion of proposed coyelone sheltere in  the
propoenl .,

For loeating the shelter in the proposal of IEB, cectain
guidelines have ©bLeen given for site selecticen purpose. But in
which way et the actual site, land will be chosen and ccllected
in relsation to those guidelines for shelter construction purpose,
was not pointed cut in this propossal.

b.  Architectural Desidn of the shelter :

Architecturally the design of cyelone shelters by PWD, EDN,
Femoilities Department and LGED are similar to uvrben Flat
buildings and eppears quite unfemiliar in the surrounding rural
context where most of these shelters are located. 411 these type
of shelters are rectangular in plan and ground floor is kept Pfres
to allow the surge water to pass, so in many oases this floor is
unutilized. The width of steir in these shelters is naerrow,
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which are appropriste for normal time use but not manageable
during the emergency period. In rcase of PWD and EDHM type an open
Etelr connects the floors end the roof with the ground. But in
ghelters designed by Facilities Department &and LGED, the main
stair in the building cen be approached only through underneath
the building. As the height of the weater crosses s certain level
the shelter will be ineccessible az there will be no headroom
clearance. At that time head injuries may occecur if people try to
enter 1nte the eshelter, At the =eme time, it would be equmlily
difficult to come out of the shelter. In the planning stege of
these types of shelter no consideration was given for the
evacuation space of 1livestock. The FRD type shelter is not
provided with any service Facility, there is no electrieity, no
water supply mnd no arrangement for toilet. In the shelter of
Facilities Depaertment there are three toilets in a row and a
tubswell uext to the toilet block in the north west corner of the
elevated earth platform at ground floer. But this block of
toilet=s et ground flioor will be of no uaze during the cyclonic
period. In the shelter by LGED a toilet hes been incorporated in
the design as a part of the main structure. Pozitive aspect of
this toilet placement is that it can be used in the eyclone time,
Its proper performance in normal time is questionable because of
the absence of water supply and lack of toilet trainind among
villagers ¢o use suwch internal toilet facility. It eould be &
source of puisance in normal time if cleaning and maintenance
works are not ensured as the access to the toilet is directly
from the central corridor, the main circulstion space and entry
to the building. Ventilation is not much of = praoblem because of
the rural setting end the elevation of the building that asllows
ample &air to pess through when +the windows are open. But
introduction of gless windews in all these +types of =shelters
praovides ample light and at the same time glare within the
gtructure, but meintenance of gteel and glass windows will be
difficult in remote rural aress.

Architectural form of BDRCS type of shelter has a  linear
character and this architectural form gives 5 compatible
characteristics with the flat rural surroundings and indigenous
built form. The shelter iz placed on an irregular pentagonal
base, one meter sbove the ground. It iE two storied and ground
floor is open on all sides. A tail like stair of 1.8 m. wide is
projected out from the engular point to mee:t the ground. It can
be used a5 gallery for scheool children end alsoc as a jetty when
the snrrounding area is submerged with water. Two toilets are
provided on the gronnd level, but detached from the wmain
structure end 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. DOn the dronnd flaoaor,
introduction of perforated window screen creatss an essy passage
of flood water through this floor. So here ground floor iz useble
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during normal time which was not seen in any other cyclone
shelter design, it mskes the struecture more efficient in ite
performance and it is =& new approach in the cyclone shelter
degign. Otherwise, in the design process basic requirements of a
shelter were not kept there. The closed spaece of the rooms inside
the structure is not preferable for a schocl end elso for an
evacuation site. :

Shelter by Grameen Bank is hexagonel in plan connected to &
detached stair on one zide of hexsgon. The hexagonal shape iz a
gcad share to protect severe wind foree, but this shepe will not
give functionel space inside the building for normal time use.
The ground floor is open. The plinth height is 458 mm. The upper
floor is raised to & height of 3.35 m. The structure is
surrounded by a verandah ell arcund., The stair is open and leads
to the roof of the shelter. HNo provisions for teilet and weter
surrly have been made inside or close to the shelter.

Shelter by BRAC is a boat shape two storied structure which
will cost & large amount af money for 1its copplicated
construction. The technical or functional =significance of this
boat shape is hard to underztand from the design. Total length of
the structure is 24.7 m. and maximum 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 circuletion system is very bad. The
centrel corridor will be & trapped space at the rush hour of
disaster period. Due to the wrong placement of the stair, every
body has to travel a long way unnecessarily through the central
corridor to go to the upper floor. Toilet facilities heve been
rrovided at the wupper floor. All the toilets are designed with
sanitary fittings and Fixtures according to urben standerds. This
type ol toilet may be ineffective during the rush hours of
disaster. This shelter design reflects specizl zttention to
aegthetic details,

Three types of designs of school-cum-shelters have been
bprepared by HCSP, wviz. shelter-on-killa, free-standing shelter
and shelter adjeacent to a killa. The preferred design sclution is
a shelter located on top of = killa, Architectural conceptusl
designs have been prepared for typicsl 25@-student primary
gchools. The class room dimensions formed the basic wodule, The
module hes been taken as 6m x Bm to accommodete 5@ students in
each class, which is close to the stendard of P.74n2 (8 sFt) par
student currently being used by the Facilities Department., The
overall form, mass and volume may be regulated by the normal time
use, but when used BAs & shelter it must optimize its
acecommodation cepacity. Based on enalysis of shelter occupaney
during Aprll 1881 eyclone, it has been assumed that, on thes
averede, each person occuples @.18Bm2 (2 =ft) Ffloor aAares.
Adequete storage area has been provided in the verandeh ms well
rs inside the rooms. Access stairs leading to roofs have been
provided, But internal =stair will create & tight circuletion
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gpace like the shelters of other sgencies. Shelters on killas are
designed with two asttached toilets intended for exclusive use in
cyclone time. But their plecement inside the building will creste
peintenance problem, as most of the evecuses 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 excess water
will be uzed to clean the teilet in & continuous flow. Tubewell
wAater stored in & separaste tank shall be used for drinking
purpose during and after the cyvclone periad.

The proposed design of IEB 15 bhased on s twelve-sided
polygon, clozely resembles a circle end offers advanteges from
points of view of teaching and layout of desks snd benches. But
thig shepe of building is net at all sguitable for eny normel time
uge. The plinth area of building is 17Y5@ sft (163m2Z). The height
of the first floor should be above the highe=st surge level. This
will depend on the leocation of the shelter, but a minimum height
would be 18ft. above the surrounding terrain. It is proposed that
some arrangement in the form of low height water tank with bhigger
surface arem mnd removable cover may be constructed over stair
roof to colleet rain water durlng the coyelone. But no toilet is
proposed in shelter design and the engineering concept of solving
the s0lid waste disposal sy=tem has not been slzo identified.

c. Hultipurpose use of the shelter :

The mpanaegement authority for PWD type shelters are ZFilse
Parished and Ministry of Education. They were askhed to find an
sppropriate use for the shelters during non-cyclonic pericd. It
was, however, suggested in the de=sign proposal thet the shelters
could be used during the normel period for compunity needs like
primery school, clinie, community motivation programme etce. It
was found from the field survey that the most common normal time
use i5s primary school, But this normal time use does not ensure
shelter s better maintenance throughout the whole vesr.

During normal time most of the BDRCS shelters are now being
used as feeder schools in the locality. In some locations BDRCS
has started cyelone sheltsr based coomunity development
activities. The degign hes an open ended charscter thet can be
put to any use found appropriate in different context. But theres
are some limitations in its use as school, as there ie only tweo
class rooms in two winds. Most probsbly in planning stage its
normal time use as school was not thought properly. The school-
cum-shelter of CARITAS is primarily developed ms schosl building,
then cyeclone shelter is considered mas its secondary use. Shelter
building of EDM hss been developed as community development
centre, which will be used by the local people as their meeting
plece, treining centre and other community development
activities.
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The shelter of Fapilities Department will be put to  four
different uses in normal time as it 1is suggested in the design.
Due to different suggested normal time uszse of the shelter,
conflicts may arise in their operation because of the specific
circulation pattern.

A wvariety of elternative uses have been suggested faor
shelter of LGED to ececomnmodate different activities during the
normal time. These &slternative normal time uses of the shelter
wlll be determined on the bhasis of the community need. For better
manadement and maintenance purpose this type of prorosed single
use of building for normel time is obviously a better proposel.
From this point of view flexibility should be more in the design
to use the seme 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 & good use. Because for these functional use lots of furnit-
ure will be needed, which will reduce the mmount of open space to
provide shelter of a large number of pecople in case of disaster.

Congultants of MCSP assumed that the moest sppropriste use of
shelters can bhe ensured by providing schools in those shelters.
Moreover, investment-wise, use of =shelter as schools rather than
offices is B better choice. This is 80 because given the same
floor aren, schools will hLheve twice the ecapscity during oyelone
than thet of an office., This is due to the fact that offices will
have more immovable furniture then schools. But existing school
cum shelters of PWD already proved thet by using them as school
et normal time, it iz not possible to ensure their gaod
maintenance throughout the whole vear. Under this circumstance,
proposed HCS cum schools must create their own mechanism snd fund
to overcome the maintensnce problem. Before selecting normal time
use of proposed HCSs, a major element in the educationsl policy
of the Government, that is %o ensure Univerzal Primary Education
by the ywyear 2000 and the government legi=zlstion to make
ettendance in primary schools compulsory have been considered as
the meajor guideline by consultants aof HCEP. To achieve +this
target, o total of more then 38@8 primary =schools would he
hecessary in HRA. To achieve that target strong political will
and streong institutional capecity are necessary, and at the same
time local level socio-economic condition must be iu favour of
this universel primary education policy. But whether all these
things ware present or not thet has not been evaluated before
gBelectind school as the normel time use of proposed shalters.

For the proposed design of IEB school has been considered as

its normal time wuse. But why this particuler use has been chosen
that was not explained in design propos=al.
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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
peaple with this shelter activity. Therafore, local people ars
not etall emotionally involved with these shelter buildings.

BDRCS has inltiated involvament of local people through the
nanadement of shelters throughout the whole ¥esr by s local level
coemittes and the community development activities of the shelter
complex. The teachers are made responsible for meintenance and
nanadement of the shelter, where these Ffuneticn wz feeder
schools. BDRCS officials believe that by donating land at free of
cost for shelter construction purpose, people of the laenl
community automatically begin to think &8bout it ms their
community properiy. The maintenance cost iz funded by the BDRCS
authority under the direct supetrvision of their unit eoffice which
has ite own employees and volunteers. EDM has nlso followed this
epproach to ensure people’s partiecipetion in shelter activitles.

Though the shelters of CARITAS, Fsacilities Department and
LGED have been considered as the community service facility like,
school, mosque, clinic ete. But no definite way has besn
identified in the planning and design stage of these types of
sheiter to incorporate people s participation within the shelter
project.

The shalter of Grameen Bank and BRAC will be their own
property during normal time, which will be uged s their village
level working stations and Grameen Bank slso has considered their
shelter to provide residential &ccommodation 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 awars of the need of the invelvement of the
local people in the plasnning process. The success of the
Multipurpose Cyeclone Shelter Programme would depend largely an
the cooperation and effective participaticon of the lacal pecple
who will play &8 major role in the menagement &nd maintenance of
these fecilities. Cyclone Preparedness Programme (CPP) volunteers
of the ares would plsy major rale in =shelter management at
pre-disaster, during disaster and post-disaster periods and
therefore, their wviews were considered of importance in the
planning process. It was envisaged that community development
ectivities would be ordanised with the multipurpose shelter
buildings as centres and to make 1t successful, opinion of
villagers need tc be incorporated during planning phase. The
Study Team organised several workshops, conference and meetings
In the study aree ®hich were participated by local lesders
(Members of Parliament, Union Council Chairmen and Hembers, and
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ather public representatives), concerned government officials,
representatives of HGO0s, volunteers of CPP, and local people.
These meetings provided useful guidance to the Study Tesm in
incorporating the views of concerned agencies and orgeanizations
in preparation of the Master Flan. This approsch of HCSP to
ensure people s participation will be effective to implement the
propaosed programme,

Regarding people’s participation shelter proposal of IEB
sugegested villege level committee 1like Gram Sarker far regular
management of the shelter=s, fhrough whieh inwvolvement af lacal
people will be ensured in shelter activities and at the same time
maintanance will be better.

2.4 REVIFY OF XILLAS :

For protecting cattlehends, killas or raissd earthen
platforms were considered to be the only viable option and
adequate space provision. Within newly raised cher areas kills is
very effective to provide residential accommodation on the tap of
killa for the settlers. This concept of killa has been taken by
BDECS to provide shelter space Ffor livestock and & total of 148
killas were constructed by BDRCS faor this purpose and 40 more are
under construection by LGED.

2.4.1 EXISTING EILLAS :

BDRCS undertook the construction of 1B@ earthen killas in 11
Thanas of B districts in the coastal areas. Subsequently the
eonstruction of 7 killas was ebandoned. &mong the completed and
partially completed killas, 17 are reported to have been eroded.A
typical killa is an sarthen mound which is B m high with 45.7m x
27.4m base and 24.4 m x 183.3 m flat top.It normelly covers sn
aren of 1 to 2 heectares (2.5 ta 5.8 ascres) of land including the
borrow pits. Another type of killas is also found, round in shape
having 75m base diameter & 30 m top diameter <(sese Figure 2.47.
It covers an area of 3.24 hectares and the borrow pits are plann-
ed to be used as ponds for the dwellers.These killas are =muitable
for the cattleheads during cyclones and surges. However, due to
digging of earth from the borrow pits on all sides of the killas
and due to the improper construction teehniques used and Isck of
maintenance works, many of the killas are now in deplor-sble
condition. Besides, the locations of scme killes 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 i1s satisfactory and if these &re
constructed properly, located correctly and maintained regularly,.
these may be safe places for the cattlehesds as well as for many
people in case aof esmergencies.
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Figure : 2.4
Txisting Eilla {round in shape}.

D_PROPOSED EILLAS :

The local dgovernoment Engineering Department (LGED) is
construeting 4@ killas in some districts of coestal aress. The
killa iz rectangular in plen with a top dimensicon of abount 6lm x
3% 5m and height oF B.1lm. The construction of these killas is
satisfacktory, hawever, =adequate compaction of filling secil mAay
not be obkained if proper technigues are not followed.

2.4.2 1

Two types of killaz are being proposed for Hultipurposs
Cyeclone Shelter Programme, wviz. killas with shelters on top and
killaz adjescent or near Lo the shelters on stilis. For the two
tvypes of killas the top dimensions have been [ixed ab 43 x 43m
and 38 x 238m respeectively. For hoth the Ltypes of killas three
diFferent heights of 3m, 4.5m and &m have been recommended
depending upon the ocharacteristics of the site based on storm
surgde inundsktion. The side slopes shall be 1:2 {wverticsil:
horizeontal). The borrow pits from where soil will be excavated
for constructing the killas shall be locabed not closer than 2m
From the toe of the proposed killas. These borrow pits shall
preferably be located on one side but not more than aon two sides
of the killa due to land probiem. The slope of so0il excavation in
bortpow pits =hall also be 12 {(see Figure Z2_5}.

Inkterzsentions of rural reoasd nebdork cowld be resised as
platform Lo be converted inte “intersection killas”. In order %o
establish the requirement of kills space, the number of bovine
and goak/sheep were estimatcd for each union in the HRA. Seversl
tvpes of killss hsve been proposed by bthis study Leam each of
different heights depending on probable sktprm surge height.
hgain, the dimen=sion of killas hsving shelters on  top and
stand-alone killas were separately worled out. However, it has
been proposed kthatb each %illa would have 1208 sg.m. ak the tep
available for sheltering livestock.
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From the sbove review, it becomes clear that cyclone shelter
mney have many connotetions -~ shelter alone, shelter on killas,
kille near shelter. Therefore, it is necessary that the choice of
the type suitable would depend upon leecal conditions- topography,
land level, evailability of lend, existing and projected
livestoch population ete. So, there is a2 need for in depth study
oh s5lze, locetion and design of cyeclone shelter and killa.

2.5 CYCIONE SHELTER EXPERIENCES IH SELECTED COUNTRIKS, :

When =stocrms or earthguakes strike the United 3tates or
Japan, dameges are usually minor. Howavear, when netural
celamlties of =imiler magnitude strike developing countries, the
injury and death rates are often 100 times grester. For example,
the average annusl death toll from naeturml disasters in Japan is
B3, while in Peru it 1s 2,989 (MCSP,1892), in =pite of similar
characteristics and overall disaster vulnerability. Although the
number of disasters is remsiningd relatively constant, Japan has
developed to the point where disaster-caused damage and loss of
life hes been reduced to a wery low level.

In thelir response to the need for shelter during m cyclonic-
type storm.dilfferent ecountries have used a number of spproaches

1. Building 5Shelters. Belize, Jamaica, and Caribbesn
nations as well as the Philippines have built some
ghelters, but these are generally built to protect from
the wind only. India 1is the only other country which
has buiilt & =ignificant number of public shelters to
specificelly address the denger of high water.

2. Designating Publiec Buaildings as Shelters. This occurs
in all i=zlands of the Ceribbean, the Philippines, the
U.5., India, and in almost every other country affected
by cyelonic storms.

3. Designating Commereial Buildings as Shelterz. In the
U.8. and in the Virgin Islands, hotels which =are built
to specific engineering standardsz sre often designated
8as hurricane shelters.. In Europe, commercisl buildings
are designated for use as bomb or nuclear fallout
shelters.

q. Bullding Houses on 5tilts. Priwate housing in Thailand
and Indonesia is often built = few meters mbove the
ground. Recent programmes have epphasized building
practices to improve the strength of housing built te
avold high water,

5. Roads and Bunds for Evacuation. In the U.S and the
Caribbean, the Hovernment has developed programmes to

33



improve coastal road systems aAnd bridges to essure
evecuation routes.

B. Conzstruckion of Raeised Earthen KMounds. This concept is
used in Indis and Bangladesh. Most other countries have
both high ground within = short distance freom the coest
and effective evacuation systems,

7. Elevating Affected Areas on Island. The best example of
this is the town of Gslveston, Texasz, U.5.A., site of
the most dewvaztating nstural disester in U.S. history ¢
in terms of lives 1lost). After the 1995 hurricane,
Galveston Bay was dreddged and the fill used to raise
the entire town of Galveston above the expected surge
level.

2.5.1 I'HE CARIBBRAN EXPERIENCE :

One of the most storm-vulnerable aress of the world is the
chein of islands found in Caribbean. The islands first joined
together to ferm the Pan Ceribbean Disazter Preparedness
Programme (PCDPP} in order to improve warning end evacustion
procedures, share & shelter mensgement plan and in general reduce
the vulnerebility of their populsations to storms. This organiza-
tion has recently been replaced by the Caribbean Disaster
Emergency Response Agency {(CDEERAD}.

In one mejor aspect, the =zitustion there is significantly
different from Bengladesh., The mountesinous c¢haracter of most
islands provides plenty of high ground to which the people can
evacuate. Damage to buildings tends to be cavsed by high winds
and not water. Most housing damsge is confined primarily to the
roof. There is a rtisk to pecple high in low lying aresas from
storm surge and government awArenesse progdrammes concentrate on
changing the local perceptions of the rish involved with staying
in your own home during high winds.

The major problem faced by the island government in getting
peopie to evacuate the low-lying aresa and to come to tha storm
shelters in =8 timely fashion. A recent =tudy concluded that the
main reason that people did not evecuate waz the ferr of loss of
Personal possessions. This fear was a factor in the decision
meking process of families eacross the economic spectrum: the
researchers noted thet even when families 1lived in concrete
buildings which offered substantial security from robbers and
lootetrs, they were afreaid to move to the shelters and leave their
homes locked.

Al11 Caribbean countriles now  have Vesignated Shelter
programmes. This consist of the identificsation and use of public
bulldings for shelter purposes. Host often the Designeted Shelter
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is 8 school, nmalthough churches and health eclinies are often
brought intoc the oversall shelter scheme in aress whera the
schools do not =suffice, Schools are required by lew to be
constructed according to 2 special high-wind-resistant building
code which makes them hurricane-safe. The storm shelter system in
the Caribbean is manaded by =chaool headmasters. This
responsibllity is specified in their job description and written
into their contract,

The country of Belize unsuccessfully tried ancther approach.
Belize constructed & small number of buildings which were to be
used exclusively a5 storm shelters. But PBelize had =0 many
problems with maintenance, wvandalism and misuse in their
dedicated shelters that they have been abandoned. Belize
currently vuges the De=mignated Shelter system like other Caribbean
countries (UNDED,1982).

2.5.2 INDIAN EXPERIENCE :

The east coast of Indie - the states of Tamil Hadu, Andhra
Pradesh, Orissa and West Bengsel - share the effects of the
cyclones in the Bay of Bengal with Bengladesh. Frequency of
¢yclanes is approximately the same as in Bangladesh. Althousdh
gtorms striking the Indisn coast &are coamparsble in  severity to
those which have hit Bangladesh, damaeges and loss of 1life heve
not been as severe ss in Bangladesh primarily due to a more
advantageous geographic situmtion. Most of this area is =& narrow
coastal plein extendingd one to twenty km=. inland, but usumlly
rising several metres within the Ffirst five hundred metres from
the sea. Small hills which provide some refuge from storm surge
are common in the ecastal plain. Much of the plein, particularly
the land immedistely adjacent to the ocesan, is extremely sandy
and cennot be profitably c¢ultivetad. Perhaps due to this, there
is less agricultural attraction to this srea and the population
density in the vulnerable aresm is typically less than in coestal
Bangladesh. Becruse the cosstal arem is Jlesz suitahle fer annual
erops, the &ree hes some tree cover.

Frevious to the devagtating 1977 cyclone, some shelters were
built, primarily in Andhra FPradesh. Some of these shelters
collapsed during that cyelone. Experiences of the 1977 cyelone
epurred +the Indian national and state governments to develop
projects aimed at reducing the vulnerability of the coastal
populetion, particularly in Andhra Predesh. International trade
adencies, loecal NGOs, and the government of Andhra Pradesh began
preogremmes to bulilt =helters and sterted cyclone preparedness
programmes. Most were built on an ad hoe basis, =ubject to
variety of factors: need, population density, and identification
of an additional use for the shelter. Wany shelters were built as
additional space for schools. Although mn few shelters have heen
built with no other purpose but to provide shelter in a storm,
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most are noWw being used for other purposes - schools, govarnment
BEgency offlces, NGO programme cffices, community centres,
vocational education treining, government gduest houses, and
watehouses .,

After construetion, usually with the help of & western and
aid agenecy, the shelters =are turned over +to the organization
which will use them, and becone re=sponsible for their
maintenance. In some instences, it hes been difficult to Ffind
organizations willirng to assume this burden and “ownership’ of
many of the shelters remains undecided vyears efter the
pongtruction is completed. Officisls and NGO workere report thet
meintenance of the shelters is m problem. Those shelters uszed =s
echools are not kept up due to inadequate government funding. Use
of the shelters =eems dependant on a8 nuwber of Factors. Govt.
relief and HGD=s officials indicated thet traditionally shaped
buildinge in normal uses {(eg. =chools} received much better
acceptAnce than unconventionelly sheped buildings ({(ecircular
building=s}. In addition, they felt +that square or rectangular
rlens were more effieient and better lent themsalves to normal
ise, In Andhra Pradesh, the plan offered by the Centre for
Disaster Hansgement and Burel Reconstruction placed the cyclone
ehalters in the centre of wvillage for hest access (Dangroup
International,1389).

2.9.3 IHE PHILIPPIRES EXPERIEHCE :

The philippines is an izland country thet is often hit by
t¥phoon, but topography makes it easy to walk to an aresz which 1s
geveral meters above the probable surge lavel. Shelters to resist
surde have not been & focus of Hovernment efforts. Recognizing
that the best way to mavoid larde loss of 1life and economic
disruption 1is to help the wulnerable population prepare
themselves, the government of Philippines hss concentreted
efforts on organizetion of communities (known as Barangays) -
with training for administreters aend Baerangsy leaders and
awareness cappaigns for the gdeneral populace. In the Barsngay
Disaster Kanual m deneral Frame work and organizstionel structure
is sugdested for using the creation of the Barangay Disaster
Contral Couneil. This community level preparedness mand dependence
on the Barangaey leadership in developing plans for disasters hes
been effective in reducing losses in the various disasters to
which the Philippines are prone. The Barangay emergency plan
admninistrators have typicslly ldentified strong public =and
commercial buildings which can be used to shelier those members
of the community withowot wind-procf housing. Often public
structures ere built with this in mind. There have &also been
sporedic progremmes to encourage typhoon resizstant housge
construction. The recent Core Shelter Progremme provides poor
families with one typhoon resistant room and own a 1881 UH
HABITAT =ward (HCSP,1992).

38



FIGURE : 2.6

FLOOD ZOHES AND

BUILDING CODES IH NACOYA, JAFANH.
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2.5.4 THE JAPANESE EXPERIENCE :

The coastal clity of Hagoya, Japan, gives an example of the
use of building codes to reduce flood demages caused by cyclone
and ssve lives. In September 1959 Magoyvs was devastated by the

. Isewan cyclone. Over 5,000 people were drowned in the c¢ity and

surrounding region. Areal differences in flood and damage charsc-
teristics, due mainly to topodraphie differences, led the city
aunthorities and the Ministry of Construction to divide the region
into five flood zones and issue different buildingd codes for each
{see Fidure 2.68). These controls applied in the immediate
reconstruction period mand for long-term development in the city.
To redues storm surge damages and danger to life, Four measures
are ilncorvporated in Hagoya' s building codes

L. Control of the elevation of the boilding site.

2. Control of building materials and types of structursel
repairs.
3. Control of the height of kthe ground fleoor and provision

of refuge rooms.

dq. Prohibition of houses, hotels and other residentinl
bunildings within a certain distsnce from the sesn.

Guch building eodes atre rTelevant where inten=sive development
is required, as in Nageova, which is 8 major port and industrial
centre. On river floodplainz, however, building eodes alone will
not suffice. In additien ta the design of flood-pvroof buildings,
an  unchstructed floodway must bhe presesrved Ffree of all
construetion.

Developmenk plans far Figure : 2.7
Habeta Polder near Hagowva Land-use on the Nabeta Polder,.
illustrate mnother related
point {zge TFigure Z.73,
that lapd-use change and
control are fairly easy w-
hen development is large
gacale & comprehensive. The
Habeta Polder is a reclai-
med &rea at the mouth of
the ®iso River, where con-
struection of sea dykes st-
arted in 1848. There were
more than 1BP Farmhouses
on +the Polder hefbré the
1958 flood, mostly single-
storeved and made of wood,
gtrung out along the main
roads. Seurge ¢ UORO, (977,

B selllemenl [ new field

w—rand —dike
(1) agrievliurol orea (Frindusirist area [7T] sheller bell
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All farmhouses and public buildings are now concentrated in
the horth-west corner, where higher ground gives access inland.
Bouses are of reinforced conerete and three-storeyed. Shelter
belts of trees heve been planted to complement the action of the
regtored ses dykes &and to reduce so0il movement, end in genersal
far more modern lend mansgdement technigques have been applied in
post-flood period (UNDRO,1877).

2.6 SIMMARY :

This literature review portion of the study report has been
prepared to rTeview the related studies which have nmlready been
done on the cyclone -disester management aspect, to review the
design of existing and some important proposed cyclone shelters
for ceoastal regions of Bangladesh and at the seme time existing &
preoposed killas, end to review the shelter sclution approaches of
other countries of the world.

By reviewing the relmted studies, it has been found that sll
the studies expressed their opinion on cyclone shelter as it is
one of the mejor structural measure for coastal regions of
Bangladesh to mitigste the less of human lives and livestock. At
present cyclone shelters mre not properly maintained, they ere
loceted in wrong places, badly designed end are not serving the
loeal communities for =any Fruitful purpose. At the =zame time
people’s participetion is more or less totally absent in shelter
activitles., Therefore, in meny cases during cyclone of 1891,
those cyclone shelters falled to serve the distressed people
effectively. Through its study report BRAC pointed out that,
along with formaml cyelone shelters existing permanent public and
private buildinds in the coastal regions must be considered as
informal shelters, so their number, condition and design have to
be improved. Another =tudy revesled that in locating eyelane
shelter at the village level, usually local elites and DOWET
structure influenced the implementing agenciez to place the
shelters in wrong locations, so those shelters failed to perform
their actual purpose. UNCED gave more importance on the
integrated approach to cyclone disaster manegement and regional
development plennink. While MCS3P more or less failed to integrate
their proposed cyclone shelters with local community needs.

Among the existing cyclone shelters, shelter design of BDRCS
has showed some potentislity to mct ms effective cyclone shelter,
but not Ffor normal time use, Shelters of BDRCS are zlsg properly
maintained, and recently BDRCS is trying to initiate pecple’s
participation through shelter management and their normal time
combunity development nactivities. But =811 the propozed cyclone
shelters including HCSP, more or less failed to suggest any
comprehensive packege plan for community development 1in coastal
region of Bandgladesh. But the researcher believes that without
improvind the coastal community’s over all living enviroenment
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only =some cyclone shelters will not be able to provide in long
run the uwltimate protection ta people of coasstel regions aof
Banglaedesh from cytlone and storm surge.

By reviewling the shelter solution apprecaches of other
countries of the weorld, it has keen found that, Indian approsch
is more or less similar to Bangladesh and they are also facing
the same problem like Bangladesh for wmaintaining their eyelone
shelters throughout the whole year. But Caribbeen experience has
revealed that their =approach to designate public buildings mes
cyelone shelter is more or less effective ax disaster management
approach end now their neighbouring countries are also interested
to follow thet approech. Similarly Japanese spproach towards
land-use planning for cresting risk free zone from natural
disasters 1like cyclone is elsc Ban unique way to =sglve the
problem, but it requires strong institutional set-up, managerial
gapability and generel public consciousness,

The plen and design of c¢yclone shelter would depend upon
local conditions- topography, land level, aveilability of land,
existing and projected livestock population ete., that memsns for
shelter planning purpose various diverse sspects has to be
considered. Therefore, there is a npeed For in depth s=study eon
gsize, location and design of cyelone shelter and kills.

Notes

i Red Cross is now known as Red Crescent in Bangladesh,

=2 Facilities Department aof HMNinistry of Education of GOEB
is responsible For construction and maintenance of all
the secondary & higher secondary educational

institutions of Bangladesh.
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This chapter 1s prepared to explain and anslyse the socio-
economic condltion of the peaple, eyvelone wulpnerability and
phyziral characteristics of the study ares.

3.1 INTRODUCTION -

The administrative boundary of Ehurushkul Union under Sadsr
Thana of Cox's Bazar District demarcates the spatial location of
the study ares {(Zee Fig. 3.1)., It is situated in 212-27°H Latitude
and 891<-5%2°E Langitude on the banks of the Baghkhali ¢(formerly
known as Ehurtusia river) at sounthern side and Bay of Bengal and
Haheshkhali Channel at Western side.

Bow Cox’'s Bazar District is divided into seven thanas. Among
them Sadar Thana of this distriet has zeven unions and Khurushkul
Union is one of them. Its nearest major urben centre is Coax's
Bazar District HE which 1is arcund 4 km away from Ehurushkul
Union. Cox’'= Bazar town was estahlished by Lieutenant GCox aof
British aray whe died here in 1798, At first it was = colony of
Maghs, who sought shelter in British territory after the conguest
of Arakan by the Burmese. During World War II a British military
cantonment was established here aon the Horthern bank of Bsghkhali
river, which is now known as Ehurushkul Unieon. But the actual
town waz develeped on the opposite {southern) bank aof the river.
After the end of British rule the military cantonment was removed
from here and HEhurushkul became a remcote, backward rural
settlement. Cox'= Bazar town then becsme the country’s only beach
town and day by day its importance increased a= = major tourist
spot of this region. Although an important urban centre like
Cox’s Bazar 1= loeated nearer to Khorushkul, but due to very poor
communication between RKhurushkul sand Cox’s Bagar tawn, the
northern bank of river Baghkhali still remzins as a typiceal
backward and remote comstal settlement.

3.Z GEO-HORRHOLOGICAI, BACKGROUND QF THE AREA :

Very little geological stundy has been done in the entire
coastal region of Bangladesh. What has been done has proved the
nighly veriable litholeogic charscteristics of the sediments, both
in the lateral and in the vertical directions.

4= noted by J.F.Horgan and W.G.HcIntire {1359), the Heolody
of the Bangledesh delta is complex in that it has heen the site
of sedimentory depositien 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 delteic region is
assumed to be constantly subsiding, owing mainly to compaction of
recent sediments and possibly tae  structursl downwraping. The
cor=tal and off-shore land area of Bangladesh is dominated by
mediom highland, which is agver 1.158 miliion hectares, followad
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FIGURE : 3.1
THE STUDY ANEA IN THE REGIONAL SETTIHG OF COX'S BAZAR THANA,
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by highlands about @.253 million hectares, @.181 million hectares
of medium lowland and only 5704 hectsres lowland (BARC,199@3. The
deologically recent deposits of the char ares consists ofF alay,
silts end varying grades of =ands, The deposits are alluvial
rather than of marine origin. The available limited date won soil
indicates that the sediments become progressively finer in a
sautherly direction until silts and clays are dominant in the
southern part of the delta.

The stuody ares of this research 1is situsted in the
Chittagond Coastel Flain. This unit comprises the ®enerally
narrow strip of land between the Chittagong Hills and the sea,
together with the Halda, the Karnafuli, and the Sangu floed-
plains and the offshore islands. The unit is known to be occupied
by dently slopind piedmont mlluvial fans with mainly loamy =soils.
Tidal clay plains ocoupy most of the offshore island. This ares
i= marked as drey piedmont clay (see Fig. 3.2).

Ehurushkul union of Cox's Bazar Sadar Thana has thres types
of 1land, these are, 264 hectares of highland, 148 hectares of
medium highland-1 and 91@ hectares of medium highland-2 (see= Fig.
3.2). The parent material of all these type of land is Chittagong
Coastal Floodplain Allvuvium. The details of soil quelity in this
study area is given in Tabkle 3.1.

Tabhle : 3.1

5011 Type in Ehurushkual Unicon.

301l Series Land Type General Soil Type Extent{HA)

Harbang Highlaend Acld Sulphate Soil 254

Barabakia Med inm Monesleareous Grey ' 145
Highland-1 Floodplain 5S5eail

Cheringa Hesditm Acid Salphate Soil 3
Highland-1

Badarkhali Medium Aeid Bulphakte Soil BE
Highland-2

Barabaki=a Medivm Honcalcareous Grew 436
Highland-2 Floodplain Seil

Cheringa Medium Acid Suiphete Soil 11
Highland-2

Dhuzung Med lum Acid Sulphate 3So0iil B6
Highland-2

Kutubdia Hedium Acid Bulphate Soil s1a]
Highland-2

Honachari Medium Noncalcareous Grey 132
Highland-2 Floodplein Soil

Homestead & Water 124
Totel 13392

Sowrce @ Land Resowrces inveatary of Jangladesh by
FADJUKDR & GOR, 31945,
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FIGUBRE : 3.3
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S0il s=alinity in thisz sres is quite high, Mainly two
categories of salinity (5= + S« > BP%) exist within the study
area. Among them 3z is the dominant category followed by Sa
category (BARC, 1938@).

3.3 CLIHATE :

The study area is situated within the tropieal zone =and its
location with a sea to the west and s rande of hills to the east
has neutralised the extremes of the climate to & considerabils
extent. The movement of the sir from a comparatively cool region
towards the more highly heated plains causes s uniformity of
temperature more marked than in other parts of the country end
another fe=ature of these sea winds is the excess of moisture
carried inland which dgives rise, up to some distence from the
coast, to heavy dews and cccasional fogs. The position of this
locality on the coast line of the north-east angle of the Bay of
Bengel alsc helps to get the heavy rain as the moist winds of the
south-west monsoon converge in this direction. Thiz entire west
coast region of the country is remarkable for its uniform
temperature,high humidity and heavy rainfsll from May to Octaber.
The climate of the study area is thus moist &nd warm.

As a rule January & February are cold and dry. Harch, April
& Mey are hot, but have some wet deys, and there are occasional
storms from the north-west varied by breezes from the south and
south-east. June, July % August are almost entirely wet, while
September iz wet and steamy with a het sun. From June to
september iz the monscon season. The monsoon s=eascon generally
comes Wwith 8 cyclone and ends with a8 cyelone. QOctober has 7 or B
wet days while Hovember usually hes 3/4 stormy days, but
otherwise the wesather iz fine end dry and a northerly wind blows,
December is cold and fine. The averade maximum tempersture is
lowest in December and January, when it is about 28e C (78.8¢ F)
and highest in April., when it is 31.562 { (BE.B= F).

The humidity of the atmosphere is Jlowest in January and
February, after which there is a steady and slow incresse till
Hay. In monscon there is m  large increase and humidity reaches
its maximum in September, when there is 91% of saturation. During
the whole monsoon it wvaries From 89% to 890%. Annual normsl
rainfall at Cox's Bazar thana is 3353.85 mm ¢(132.01"). Monthly
distribution of rainfall at Cox s Bazar is given in Teble 3.2.

Table : 3.2
Honthly Distribution of Reinfall at Cox s Bazar Station.

Years Becorded  Wov.to Feb. Kar.to Apr. May to Qoto. Annual
From 180% 12319 mm  144.53 mm  385.34 mm 3353.05 mm

Saurce ¢ Chittagong Districk Gazebteers, 1971,
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In OQOctober, the wind blows most frequently from the north,
and during the next four months there i= = stendy, =low change of
direction; the wind blowing from the west. In March, the wind iz
usually from the north during the night and from the south during
the day, bot as the month advances the southerly wind gradumnlly
increases until it prevails entirely. The eold weather winds
being mostly land winds are comparatively dry, and the moisture
in the atmosphere incresses very 1little till the southerly winds
set in. During the monscon months, the wind blows from the south-
east and the mir steadily becomes more charged with moisture till
september, which is the dampest month in the whole year.

9.4 DETTLEMENT PATTERH -

The most common zsettlement pattern in Bangladesh is
characterised by clustered homestead groups on  raised land
separated and interszpaced by normal level agricultursl land or by
pond, river or low-lying land. But in the study sres of this
research a different type of settlement pattern is found, that iz
linear type of settlements where single or a group of homesteads
sre placed along the roads which sare the major communication
routes through the area and moztly all these route=s are placed in
north-south direction. These linear groups of homesteads are
organised in the form of wvillages which are denerally separated
by wide streteh of egricultural land.

In the study area, huwman settlements in wvillages are
concentrated in leocalities such 83 Pecharghona, Dailpars,
Rastarpara, Fakirpara, Jaliepers, Uttar Hindupara etc, These
villages are situated within B.8 to 1.2 km far from one ancther
in the study area. Within the study area the survey was basicmlly
conducted on seven villages sand these sre Uttar MNamunpara,
Fakirpara, Jaliapara, Rastarpara, Pechsrghona, Rakhainpara and
Kauarpara. Al]l of them are Iocated on the north-west rcorner of
the study area, where land level is very low in relstion tao HSL
and which is directly exposed to =es without any nstural barrier
like hills or rows of trees,

9.5 GEMERAL LIFE STYLE OF THE PROFPLE :

Life style of people of this study arem is =imple like other
rural mreas of Bangladesh but not very easy to maintain. & large
portion of the inhabitantz of this ares live a very unsettled and
hazardous life. The process of land erosion and cyclone snd tidsl
surges pose constant danger to their lives and property. Yet,
they do not consider these natural occutrrences as threatening mnd
accordingly they adapt themselves with the adverse environment.
The scclal and economic realities of the majority of the coastal
inhabitants forces them to acecept and adapt this wey of life and
livelihood. A large number of people in this area depend for
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their 1living on sea relsted professzions 1ike fishing, shrimp
cultivetion, fish business etec. A very small portion of the
reople i=  engaged in cultivation as farmers and landless
labourers. The nature of the ceccupation of majority people in
thi= area requires them to be away from home for long pericds of
time, specielly the fizhermen have to go out to the deep sens For
fishing. They coperate in these situstionz 1in mecordance with
their beliefs and notions about the sea and the wind. For example
many of the survivors of the April'91 disaster with whom the
researcher has come in close sontact during the Field visit, =sid
that the symptoms of the wind and the sea did not indicete =
tidal surge of this magnitude, and it was for this reason that
they did not seek shelter in more safer places in the esrly hours
immediately after receiving the danger signel.

The resemrcher 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. Une of such villsge named Jaliapara which iz  lacated on
the BWDB embankment is basically an unavthorised settlement.
There, most of the inhsabitants live temporsrily for B/7 wonths
from Dctober to April/Hay snd conly the male memberz of the Family
live +there far that particulasr periocd of time Ffor deep sea
Pishing. The femmale &and children of those families live in the
Interior in more safer settlements. Those s=ettlements amre
characterised by organised well-knit and integrated pattern of
family life with a raised arem of homestead where provisions are
made for asccommodation of cattle, poultry, space Tor food storade
for the animals and family, vegetsble garden, fruit bearing trees
and cccasionally s pond for meeting the water reguirements of =
number of families.

The locel people of the ares are basically very idle. As in
the locality many easy earning occupations are aveilable, so most
of them sre =atisfied with sm=all smount of income which can be
earned vwvery easily. While the people migrasted here from the
neighbouring districts 1like Noskhali, Barisal etc. are very
apbitious and hard-working. They are desperate for their daily
earnings. Here women are more or less more conservative then the
other parts of the country. So very few of them mre found in the
environment outside the homestead. They are also not engaged in
any type of home based income-generating smctivity., alsa in  the
upper classes of the schools of the 1locelity, s few female
students sre found. Smell children are net interested in schoonl
based eduecation, because they can alsc esrn taka 20/30 daily from
fishing or collecting sea shells from the sea shore. Here alsao
another peculisrity is found that is the negative attitude on
more investment on improving housing environment. %o in the study
area permenent stiructures are very few in pumber. Like the
Heneral Bengali food hebit, rice, fish and pulses are found to he
the wmajor diet of the people. People of the community usually
wear lungi and shirt or punjebi in their dmily life.
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9.8 POPULATION ANHD _ATTRIBUTES :

Population deta are recorded in the national Census reports
by BBS, which indicete different population cherscteristics.
These information on this particular study area were collected by
the researcher from literature survey and then compared with the
field survey data and finally anzlysed for different indicsators.
¥illage wise population data of Khurushkul Union according to the
1881 population census is shown in Table 3.3.

Teble : 3.3

Village wige Population Dats of Ehurushkul Union.

Hauza Yillage House- Populatian Literate Perzons

Name Hang hold = m e e e

Total fale Fetale Total Male Feqile

Fhurushiu] 2.Bb% 17,198 19,123  %,@55 L8 1,477 M |
Pecharghena 157 187 M #hd 95 [l 1R
Dailpara 142 1K 161 4z tl 19 1
Raztarpara 132 g7% 489 I%e 17 12 i7
Monupara TH 1,047 e T8 21 154 14
Favirpara 132 473 157 134 72 £8 12
Falpara Fl.K 1,201 598 il i 114 4%
fulalparz ITH 2,847 1,469 £,390 234 I ae
Hakkulapara B T 187 Thi 2| 63 a1
Jaliapara b2 1,067 1,187 BAL 48 187 3
Dakshin Hamunpara 439 309 LETT 0 LA I ¥ )
Uttar Mampmpara iy 1,23 5a2 L1 162 129 23
Eharmanhat and
Fuhullardail ELY 71d 482 132 i 23 i
Uttar Hindupara 241 1,t81 B3h 2213 291 H 47
Fanchayetpara 3 218 118 108 28 3 3

Tetiia 73 I, 0 18340 1,508 16% 12 10
Nayapara 170 I L4 55h T3 35 I8
Drilpara fag LAy 313 I14 B 3 it
Gikderpira 94 b2 3z M1 48 25 13
Fazusi¥derpara 130 7 m 331 19 18 1

Tata] in Yhureshkel Unign 3,142 22,74 11,75¢ (@575 2,817 1,598 417

Jource @ Thana Series of BBS On Chitfagong District, 1988.

- It is found from Table 3.3 that within the Khurushkul Union,
Ehurushkul mavza is the largest and it Thas officielly 15
villages, but during Ffield =survey, the researcher malso Found
another two new villages within that mauza which sre not present
in the mbove table. The entire Ehurushkul Unieon is not equally
vulnereble to cyclone and storm surge. Tetainm mauza is almost
risk free as it is located within the high land of Cox's Bazar
hill range. Also within Ehurushkul mauza all the villades are not
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gitusted in high-risk =zone, but some are located in such ares
where land level is almost egual aor below the mean sesz level, 3o
the reseercher gave more emphasis on those loealities for
collecting date during field survey. The results of that survey
were tabuleted and analysed in the following paragraphs.

3.5.1 POPULATION DENSITY -

At the nationel level, population density of Bangladesh is
7.4/Hectare, but aceording to Tsble 3.4, in Ehurushkul onion it
is slightly higher and specially Rhurushkul meuza is more crowded
due to its relatively «elose connection with Cox‘s Bazar Thaena
sadar where major  transport arteries and market centres exist.

Tahle : 3.4
Hauza wise Population Density within Ehurushkul Union.

Heuze Area in Total Density

Name Hectare Fopulation {Persan/Hectere)
Rrorushkal  1,715.6 19,198 1118
Tetais §23.2 3,144 o4

Total 2,338.8 2.3 .55

Sogrce ¢ Thana Series of BES O Chittageng Districe, 1983,
Table 3.4 reveals that, during any type of mass evacuation

in case of cyelone this high density of population will create
tremendous problenm.

3.8.2 POPULATION DISTRIBUTION BY AGE AND SEX

Amengd 'the total peopulatian Figure : 3.4
of Lhe study areca, 54% are mele & Distribution of Household
4B% are female & the Hele:Female Hembers by Age and Sex.
ratioc is 1 : @.87. Figure 3.4 W

reveals that 18 .B6% males & 15.866%
female population are equal to or
below 5 yearz of age; agrin 3.122
nale and 1.47% female population
are above BB years of age. These
child and &aged persons &8re more
vulnerable to c¢yeclone and storm
surge. Thus & significant portion

of the popalatien (21%) of the Er CR T U e JEm_ & B 6 KIS 6 sem e
stiudy &area needs special attenti- iR L FEMaLE
on for disaster mitigatien progr- é - oF Femveaion—y
am against surge and cyclone. Source : Field Servey 1993,
47



3.6.3 FAMILY SIZE AND TYPE OF FAMILY :

Average family size within the Fidure + 3.5
study erea iz 5.98 persons.According Distribution of House-—
to Table 3.3 the total number of ho- holds by Family Type.

useholds 1in study Union is 3,342,
while the maximum number of househo-
lds (4B9) are prezent in Dakshin Ha—
munpers of Khurushkul mauza & minim-
um numbet of households (31) are
present in Panchayetpara of the same
mauza. Figure 3.5 shows that within
selected villages, majority of the
families mre neurlear in type. This
contradicts to the long heritage of
joint Ffamily in rural sreas of this
Asian redion. At the same time this
social Factor also  indicates Ehat
like the urban arems typical social
and family values are alsn changing

JoTiy
Pty

{2

HELCLBAR
Faaly

(Aol

in the rural regions. Smarce 1 field Survey 1%93.
Table : 3.5
Distribution of Households by Income and Family Members.
tncome Growp No. of Family Hembers
(Teka)  1-4  5-7  8-10 1o  Tormr

Upto 1890 100 (50%) B (40%) 2 (1D%) @ (@%) 28 (100%)
1001 - 3000 43 (32%) 62 (47%) 28 (21%) @ (9%) 133 (109%)
001 - 5000 B (17%) 8 (23%) 21 (DY) © (B%) 35 (18O%Y
51 & sbove 2 ( BZ) 11 (34%) 19 (EBZ) @ (@Y% 32 (100%)

Source 1 Field Survey 1993,

Table 3.5 shows that the maximum (BA%) households of higher
income group {(Tk.30P1 and above) have more family members (8-10).
Its opposite explaunstion is that Az those families have more
members, so they have more earning persons and ultimately the
earnings of those family membors are contributing to ineresse the
total household income

3.6.4 HEEIDEHI_ETEIHE_i_HIﬁHEIHEI_EEHﬁHIDR
According to Figure 3.8, & major portieon (88%Y of the

inbabitants of the loeality are permanent residents of the study
area. This resident status for the people may be ceonsidered to
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imply the less acltive Figure : 3.6 and 3.7.
and lesgs mohile char- Distribution of Fumilies by Besident
scter of the villagers Stalus and Type of First Settler.

at large. But Diagram
2 4 revesls Lhat only
54% of permanent fami-
lies are living in th-
iz loeality from their

PERMSTETHY
CRRS

L rETEY
" YA

fei= R e
grand father s time & fﬁg;&
the rest 46% families

. B LELE o
are living here either frayn
from thelr Father g T
period or they are the P
first generstion Fami- Lol

ly in this areg. Smurce @ Field Survey [993.

For how long the first genernation families have been living
here, is also found from the field survey (see Tsble 3.8),

Tahle : 3.5

Distribukion of Ist Generation Families,

Catedory of Presence Ho.of Households Percenbage
Less than 5§ vears i1 23
From 5 to 1P years 23 48
From 11 to 29 yenrs 13 21
Above 20 yenrs 4 3
Total 48 1A

Source 1 Tinld Survey (993,

From Figures 3.6 & 3.7 and Tsable 3.6, it is o¢lesr that
though in this area amlmost =]l (88%) families are now permanent,
that means they rosses  less  tendency to migrate to other
localities, but  about half (46%) of the permanent families are
not  Tiving here for more than two denerations, i.e, they nre
either second or first generation families. Again, V1% of the
First generation families are living here for not more than 18
years. It means they are not the original inhabitants of this
lacality, they obviausly migrated here from the nearby localities
or districts or regions, most probably fto avail the belter
economice opportunities of this ares.

3.6.5 HARTTAL STATUS -

From the field survey it  was found that about 5@% of the
totel population ¢hoth male and Femaie) belong to 1-5 and B-15
8ge group (see Disgram 3.1).As n result percentage of unmarr- ied
reople is quite higher than married peaple (see Tszhle 3.73.
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Table : 3.7
Population Digtribution by Sex and Harital Status.

Sex Harried lirmarried Total

Kale 278 (34%) 437 (B1x) a5 (199%)
Femal= 213 (35x) 398 (B5%) Bll 108X
Total AR (37> B28 (B3x) 1316 (100%%

Sowrce : Field Survey 1993,

Table 3.7 indicates the predominance of young papulation
over the adult, thus affecting the dependeney tratioc and the size
of weorking people participating in productive activities.

3.6.6 BELIGION QF HOUSEHOLD MEMBERS :

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

Takle : 3.8
Village-Wise Populaetion Distribution by Religion.
Locality Feligion

Hu=lim Hindu Buddhist Total H
Pecharghons a7 5] 5] 867
Dailpars 893 @ 5] A93
Rastarpars 781 5 5] 781
Monupara 1,519 5} 25 1,647
Fakirpars 722 168 @ 89
Falpars 252 247 5] 1,198
Fulalpara 1,008 1.8549 (5] 2,887
Hatlmrlepara 761 P 4 761
Jaliapara 1,678 22 e b Z,042
Dakshin Mamunpars. 2,285 paz @ 3,117
Uttar Msminpara 845 Q2 5 245
FEnmllerdail T4 21 5] 914
Uttar Hindopara @ 1,681 @ 1,681
Panchayetpara 18 278 5] 218
Hayapars 1,148 5] @ 1,17
Drilpatra 547 5] 5] 547
Sikderpara B2 @ 5 (5755
Farusikderpara i~ 4] a 7
Total 15,777 (71X} 5,919 (27X} 370 (2%) 22,0968 (100%)

dource © Thana Series of BBS On Chittagang Districk, 1%8A.
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But within the selected =tudy willages, the researcher found
only one Buddhist settlement and the rest were Huslim settlem—
ents. Hindu settlements are not found in that particular ares of
the study union.The summary of the Findings is given in Table 3.9

Table : 3.9

Distribution of Households by their Religiom.
Religion Ho.of Households Percentege
Muslim 215 ad
Buddhist 5 2
Totel 2290 1 160

Source @ Field Survey 1993,

It can be seen from Table 3.9 that within the villages of
the study area, majority (98%) of the households are muslim and
this type of common religion status of the residents is obviopusly
& helpful factor of peaceful living environment in the community.

3.6.7 LEVEL OF EDUCATICN -

Figure 3.8 reveals that among Figure : 3.1
the totsl surveyed population 27% are Population Distribution
literste and rest 73% are illiterate. by Level of Education.

Within the literate populatien 5O%
can  only =sign, 29% read upto pri-
mary level,only 2.87Y% obtained gradu-
ation & the rest have education upte

L Tt

5.5.C & H.8.C . level Illiterate people SRTAY
are normally less convinceable & are

more vllnerzble to nstursl cslamities

in case of taking decisionz during | LT sy
emerdency situvation. lUnder this ecireu- I I RS
mstance i1t oan be =said that withouot ! :
improving the literacy level of majo- l :

rity population,it would be diffiecalt : !

to motivate the inhabitants of local- : !

ity to participate in disaster manag- ! T i . )
ement process in order to reduce vul- ! T Gy
nerability of ecyelone and storm surge. ﬂF ' (s
Under the existing socloeconomic con-

text female portion of the society PRIkARy

are more vulnerable to any tvpe of L2
naturel disaster.S0 this female class

of the society should be self-reliant P ORAGUATE
and to become self-reliant education F;'jgﬁéf;”?’
plays a vital role.Therefore, level of =4
education for female is very crucizl. Source 1 Field Suryey i997.
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But =& very painful scenaric of literacy rate is found when sex
Wige educational status is analysed ¢(=ee Table 3.18>.

Table : 3.18
Level oF Education Accordingd to Sex.

Sex I11it. Only Lit. Prim. Sec. High.Sec. Hns. Hest. Total
Mele (Case 466 106 65 H 23 g 2 TS
" 66 15 9.3 & 3.29 1,13 .28 1@
Female Caze 495 Tl 37 g @ @ @ 61l
% 81 11.7@ B 1.9 @ 5] @ 106
Total Case 96] 177 123 42 23 8 Z 1316
X 73 13.5 g 3 1.75 BB 15 1800

Note @ Only literate weans capable of pivieg onty the sign and nothing mare,
Scoree @ Field Survey 1993,

Table 3.18 reveals that as social status of male members af
the Families are high in the =society, so its reflection is alsg
pPresent in the education sector. Here alse women are deprived, as
a result Bl¥X female are illitermte, while 66Y¥ male are illit-
erate. Adgain 4.7% male obtained education beyond secondary level,
but none of the female was found to possess that level.

3.6.8 LARD OWNERSHIP -

In the study area population density is high {gee Table 3.4)
and quantity of 1land is not 1large, so scareity of agricultural
land is wvery mneh obvious. But analysis of data shows that the
percentagde of land ownership and income Hroup sre positively
eszociated, which indicates that income is based on agriculture.

Table : 3.11
Distribontion of Respondents by Quantity of
Agricultural Land.

Grantity of Agricultursil Humber of Fercentage
Lend {(Hectare? Respondents (%)
ipto a.2x 23 2B
2.21 - 1.09 47 54
1.91 - 2.0 11 13
2.01 - 4.9 5 8
d4.0]1 & ebove 1 1

Tota] 87 108

Spurce : Field Syrvey 1993,
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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 lend, 80X of them are marginal farmers and all
the large farmers belong to households of high income group.
Which also indieates the unegual distribution of wealth amaong the
different classes of the society.

3.6.9 QCCUPATION AND THCOME -

In the study area 27% of the entire population have access
to earning, that means they have some type of money earning
occupation end it 1is their mein scource of income. At the same
time 5% of the total population have secondary occupation and in
this ¢ase the most important charscteristic is that all of them
are engaged in such primary oeccupation which continue anly for a
perticular period of the year. For the rest of the period of yesar
they entirely depend upon their secondery source of income to
maintain their deily 1ife.

In case of type of the main Figure : 3.9
occupation not too many verieties Occupation of Households
are found. But when the inhabitants According to their S5ex.
are digtributed by cccupabtion acco-
rding to their sex then a wvaristion APSLE, HaRnmEa
is seen between the occupations of o Fefu—smnen Ca23
the opposite sex. Figure 3.9 reveas- UNEMPLAED (B
als that 1% female iz employed, 54% ALBE £

MAamaR IR
L= . svumETYRaw)

LreuEET Y A

of them are working as only house
wife, who have no perseonal income.

Social and economic backwardness FAMALE R ¢ Ko
of the DDI‘EII[IU]’!it}" is the ultimgte UTTR ML E DG L
consequence of this phenomena.imong Lo nemts ea (1
both the male and female employed —_— Hiow 4 B et e RR.
persons, a variety of occupstions LB

are oprezent and these are degeribed

in Table 3.12. Soerce : Fimbd Survey 1393,

Table @ 3.12
Distribution of Employed Persons by Sex and Occupation.

Sex Nczusaklon

v sgrl, Hicedagri D (st Sernies s fistieg Qs ot
e S8 N9 U 00U A0 % U 1M 6 (7 A3 (100
Ferale @ (@7} 8 (RE] 1 147} ¢ {83} & [8aX) 9 (&%) A (A% | 7 [1847)
e, P T

Jource @ Fisld Sorwey 1997,
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From Table 3.12 it is clear that although there are enocugh
agricultural land in the locality, farming as an occupation is
not at ell popular. &s it 1is & cosstal redion, s0 fishing and
fishing relsted business are more profiteble and hence popular.
Agriculture is considered az 3 secondary =ource aof income. But
majority of the ocroupations are vulnerable ta cyelone and stoarm
surge during pre-and post-monzoon period of EVETY Year.

But from monstary Table : 3.13

point af wiew all the Distribotion of Households by Incaome.
hUUEEhGIdE of diff&l‘&]’lt T T T T T T T e e e ——
income groups are not fonthly Income Rsnge Humber of Percentage
equally valnerable ta {Taka) Hespondents (%
cyclone and surde, beca- —— —————— o
uge the same amoant of Upto 1000 71 28
loss of income caused by 1791 - 3000 235 a7
c¥celone mnd surge  has 55,5 I 11 5 17 5
different impact an heou- 4001 - 5009 o 2.53
seholds of differeat in- A1 - ey 11 3.91
come groups. Therefare, BEA1 - 1800 3 .91
income of locel people 10201 15000 d 1.18
is an  important factor 1531 & above 1 a7
to identify their actual e ————— e e e -
vulnerability teo natural Totel 351 180 .04
disazter such ss cyclone T T e ————— e
& storm surge. Juarce @ Fisld Survey 21993,

The total monthly income of the households from study
villages is shown in Table 3.13. It appears from this table that
majority (87%) of the people balomg t+o either lower or lower-
middle income Erocup. While these people need special attention in
any kind of disaster, there are alsoc a very few persons (5.47%)
of higher inceme group, who are mostly self-reliant.

3.7 ABSESSMENT OF LIVESTOCK -

The passession of Figure : 3.10
livestoek & other belean- Di=stribution of Households by the
ging oF the people eof Pos=ession of Livestock & Poultry.

the study area is impor-
tant for determining the
neture and dimension of
evacaation requirements
during cyclone and storm
surge. Figure 3,10 shows,
that 121 househalds have

no livestock/poultry and =
cattle & hen are posses-

e —
sed by maximum number of -

households. Source ; Field Survey L9931,

N — A e e e ok Rm R — o A —_—y

Ter
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Out of the total number of livestock & poultry (2362) in the
se¢lected villages, B% are cattle and 82% are hen. Other +types of
livestoek and poultry are very few in number {(see Table 3,14).

Teble : 3.14
Distribution of Livestock by Type.

Type Ros.of Livestock Ros. /Household
Cettle 182 @.83
Buffela 21 a.10
Goat 53 @.24
Sheep 4 @.02
Gooze 171 2.7
Hen 1831 B.78
Total 2382 1A.74

Source @ Field Burvey 1793,

It was gnathered that except only one household =11 other
households meintsin livestock and poultry solely for domestic
consumption and use. This indicates that proper motivation and
training of the local people for commercial livestock rearing and
poultry raising could benefit the community people financially,

3.8 BOCIO-ECOROMIC STATUS OF THE HOUSEHOLDS -

In the study ares the surveved househalds can be divided
intg different oclaszes on the basis of their socic-economic
status end the need for community development and disaster
manadement effort. In this regard, sssessment of different means
used by the families to maintain their every day 1life will help
to identify their status. Within +the study area the entire
households (228} use either wood or dry leaf ms fuel.But in cese
of source of 1light, slight variation i= Found ¢(see Tabile 3.15).

Table : 3_.15
Distribution of Households by Income Bnd
Sources of Lighting.

Income Group  Hurricane Kupi Eleotricity Total

Upto 1000 B {@x) 2 (100%) B (o% A 13
10813000 8 (6X) 125 (4% @ (P 133 ¢102%)
015008 1A (28%) 23 (BBX) 2 (3% 35 (1PPXY

1 & =mbove 9 {478 14 (44X 3 (95 32 (100%)

Sourre @ Field Survey 1993,
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Both electricity and hurricanel sz 8 scource of light are
postly end conzidered as 8 =status symbol! in the rorsl &sreas
becauze majority of the households (56%) of higher income group
uge either hurricane or electricity as the source of light, while
among the households of lower income groups, their use iz almost
abgent. But in genersl majority (83%¥) of the households use kupi
as their source of light.

3.9 HAJUR ECONOMIC ACTIVITIRS :

In the study =ares, the major economic activity is relsted
with fishing and fishing related business. The majority (B1i%) of
male lasbour foree are invelved in these sctivities (see Table
3.12). Agrirulture 1s the second msajor activity in terms of both
econcmic  return and number of persong  involved. Except theze
three activities, there are =sowe establishments which provide
economic a&ctivities in the study area.\,/l

F

Table : 3-15.

Permanent Establishoents and Persons Engaged
in Economic Activities.

Activity Locality
and e e e e e
Data Item EKhnrushkul Hauza Tetais Heves Totrel
ATl Eztablishments 269 22 =1
Sectorg —————-eeee-—e—oe e ————————
Fersons Engaged 583 M 517
Wanufae- Establishments 12 O 12
turing @ ———m———— e —_——————
Fersons Engeged 29 (5] 29
Wholesale/ Establishments 174 5 182
Retail tv- -----——"—H—"—"——_—_—-_——
ade,Hotels Persons Engaged 491 15 405
Commnity, E=tablishments 84 14 198
Persgnal @ ———--e——- —————
services  Persons Engaged 184 13 183

Source : Bangladesh Ceesus of Nen-Farm Economic Activities by BB, [9BA.

In the Ehurushhkel Unicn, the tots! number of active labour
force is 14,081 (BBS,1981), but from the Tshle 3.16 it is found
thet among that number of active labour foree i= only 617 personz
(4%} who are endeged in manufacturing, wholesale/retail trade,
hotels and in community, social & personal services. It means
thet these sectors are performing very small role in  the major
economic activities of the study areas.
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3.19 YEGETATION OF THE STUDY AREA :

Feasibility and Design Study of Cyclone Protection Project
II-{FAF 7}, observed that afforestaticn in the coastal mrea can

play s very important trole For improving
But wrong type of tree Ffor

adainst cyclone and storm surge.

the protection messures

afforestation will not be effective against cyclone and surge. 5o
an assessment of quality of vegetation will help in this regard.

Due to high rainfall and proxi-
mity +to Bay of Bengel, this region
has rich vegetation. The vedetation
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 sre found on the low-lying or
mershy areas, Yedgetation similar to
Sundarben s#are found along the co-
ast of this area which is now total-
ly clerred for shrimp cultivation.
From the household survey within the
study ares, the most common type of
plants and trees which are preszent
within and arcund the homestead land
are identified and = list of that
Tindings i5 given in Table:3.17.From
this table it iz found that, among
the fruit trees mango is most commen
along with banana.A=s bLig tree cocon-
ut and betel-nut are shundant within
the study area,which are effectively
resistant to wind of high velocity &
et the same time coconut is an unig-
ue source of fresh drinking wiater
during the periods of ecyclone speci-
ally when 8ll +the normal source aof
drinking water are polluted. During
field wvigit within the =study area,
many people of the logality reported
to the researcher that many of them
survived during the disaster of cve-
loene April, 1991 by climbing et the
top of either coconut or betel-nut
trees and coconut also provided them
fresh drinking water.Qther than the-
e trees, bamboo is another common
plant of the area, from which menet-
ary return is possible.EKrishnachuraZ
ils also huge in number and during
spring it mekes the landscape of the
aree very bright & plemasant.
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Table : 3.17
Type oFf Trees in & Around
the Homestead Land.

Hame of Tree Humker (%)

Mango 115 460
Jackfruit 3t 1.8
Jem 5} B.67
Ata 5 8,17
Boroi 15 a.5
Guava 15 2.5
Safeda 1 2.083
Lemon 7 B.23
Banena T 3.00
Amlaki 2 g.e7
Jalpai 1 9.83
Amra 2 2.7
Date paln 1 .83
Coconut 517 17.88
Betelnut 1d13 47.73
Friztnactura 58 2.68
Eorci 5 2.17
3i=moo 15 @.52
Shunduri Z 2.07
Mahogony 1 g.83
Gamari 7 @.23
Shegun 4 @.13
Eucelyptus 7 @A, 23
Him i 0.23
Tula % | 1.0
Bamboo 533 18.06
Chiba 1 0.83
Bhadi 4 P.14
Bem 28 8.97
Hendar 16 0.54
Tetai 2 #.87
Talsbach 5 @.17
Bhalua 2 8.87
Total 22848 1070 .08

fource ¢ Figld Survey 1993,



3.11 HATURE OF LOCAL MAREERTS :

There are two permanent matrkets in the study area, where
deily necessities like, Fish, meet, vegetable, =ztetionary goods
ete. are available. Baut these markets are not performing a=z the
major mearketing and tradingd centre of different Tocally produced
products 1like pan (betel-leaf}, pottery and =sea fish. Those
products arte taken directly to the nearby wholesale marketing
centre of Cox’'s Bazar distriet hesdguarters. Within these two
markets there =are some permanent structures which are uged az
shops. These two markets are mansged by =adar thana parishad of
Cox’s Bazar sand revenue from these markets are also collected by
that thana parishad. Other than these two merkets, there are
certain isclated Zgrocery shops, which are located scstterdly
within the entire study ares to meet the daily necessity of the
inhabkitant=,

.12 LAND USE PATTERN -

The present pattern of land utilizstion in +the area iz the
product of its physienl condition and lend use norm that has been
developed by the local people. A Heneral survey of the land use
pattern reveals thaet two major types of use such as, homestesd
land and fsrm land sare the dominent lemnd use of the s&srem. At
present Cox’'s Bazar district has B873@@ hectare of forest land
which iz about 38 percent of total area of the district. Farm
lend is basicslly used for cultivation of rice and pan, e larde
portion of thiz farm land is elso wvwsed for shrimp cultivation and
selt production (Biswa=s,1992). MHost of these land sare private
property. But the land on the hill range of western side of the
aren, belengs to government forest department end it iz known as
khas 1land. Systematic and planned development of forest is
possible in this land, but =still it is unused and there is no
inltiative from the concerned mauthority about it.

3.13 AGRICULTURAYL,_PRACTICES :

Aocording to  the 1883-84 Agricultural Census, the total
enltivated land in the study area was 2417 acre=, that means 41%
area of the locality. Influence of salinity and availability of
irrigation water at deep ground water level has highly influenced
the cropping pattern and sgricultural prsctice of the study area.
At the s=zme time 1like ather parts of +the country, the entire
lsbour forece is not endaged in mgriculture sector and involvement
of relatively & small number of people in this sector has alsc a
great influence on sagricultural prectice. Cropping sesson is
broadly divided into Robi snd Eharif. December to April is Robi
and May to November is Kharif =esson. The cultiveble atres under
different crops are desecribed in the following table.
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Table - 3.18
Arem in Hectare Under Different Crops Within Study Area,

Tyee Locality

of 000 eemem—————————
Crop Emruskiml Hauza Tetaia Hauza Total
Het tempormry crops 1551 g14 856 .12
Gross eropped 1722 1332 1221 .68
Aus paddy 303 483 Mz
Aman peddy 960 348 523,20
Boro paddy 117 493 244 .2
HYY paddy 112 BO3 284 .5
Wheat 1 1 . 0@
Fulges T 1 4.28
Sudar caAne 1 2 AR
Yegetables 142 5] o, 22
Spicesg B85 15 33.64

Gource @ The Banqladesh Eensus of Agriculture and Livestock by BRS, 1983-84, p.ild.

Table 3.18 reveals that eman paddy iz the nost commen erop
in the loecelity. Rice is cultivated in most of the land in Kharif
geazson. Two varieties of rice, Amon and Aus are grown in Eharif
season depending on netural rainfall, In Robi sesson, some Boro
rice are grown depending upon tubewell irrigation or water from
hill s&stream. Except rice, pulses, o0il seed=, chilies, water
melon, potato and other kinds of wegetables are grown in this
area. In addition to these, Pan {belet-leaf} is mnother important
agricultursel crop of this ares, which is alsc & major source of
income for this area. FPan is grown mainly on foots of the hills.

The source of draft power for sgriculture is cattle and
buffale. Deep tubewell and water from hill stream are the =ource
of irrigetion for dry sesson in winter. While during Kharif
geason naturel rainfall is encugh fFor ecultivation.

J.14 NATURE OF HOUSING STOCK :

Data from the field survey show that a greet majority of
houzing stock of the study area consist of temporary buildings or
atructures with weak foundations. A1l the =tructures are single
storied. Materials used in eonstruction of those structures are
of less durable nature. The treditional materials like rope,
wire, nail etc are used for fixing the roof with wall and
columns. The spplied techniques and details for this purpose are
not storm resistant. Table 3,19 shows the types of materials used
for the construction of different cowmponents of the available
housing stoch of the locality.
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Table : 3.19

Distribution of Homesteads by Construction Hateriels.

Component Construction Materials Used in ¥ of Homesteads
of House e e e e e e e e e

Structure Wood Clay Briek ©.C R.C.C Stone C.G.I. Bamboo Thateh Other

Floor 4 g9z 2
¥ell 2.5 15 3
Roof @ @ @
Calumn 21 @ 4.5

Door/Window BS 5| @

Sheet
ol 1 B @ ol a
% @ i} Fis! 1.5 @
45 @ 42 1.82 53 73
1.5 8 %} 73 4} 2
ol ol B 31 2 Z

Source : Field Servey 19931,

Tablie 3.19 reveals that in most of the homezstesds,floor is
constructed by clay, wsll by bambeo, roof by either thateh or
0.3.I.2heet, <¢olumn by bamboo and doosr/window by either wood or

bamboo, There-fore, during-the

cvelone, sudden an rush of =sea

water with high velocity wind quickly and very easily destroy and
wash away such houses creating dangernus situmstion for peaple.

Destruection of the hou-
ging =tock immediately rend-
‘er the affected peaple homel-
ess  reguiring provision for
szhelter. Figure 3.11 revesals
that B83% houses are locatsed
either aleone or in & =zmall
group af less than 5 houses.
It means spatisl distributi-
an af the houses within study
villages is more or less sca-
ttered, which will create se-
ricus problems in cyclaone
disaster management.

The plinth level (PL)2aF
the houses in relation fto the
surrpundingd land level is =an-
ogther important aspect of the
homesteads to assess the deg-
ree of vaolnerability of these
structures against storm sur-
ge.Table:3.20 givez & plcture
of this aspect. The tsable sh-
oWs that B9% houses are wvuln-
erabhle to even annual loesl
level flood during monsocan.
Again Aany type of compunity
bhased phyzical improvement inm

Fipgure : 3.11
Spatial Distribotion of Houses.
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Soorze ¢ Field Survey 1993,

Tahle : 3.20
Distribution aof Houses by PL.

Range of PL Ho.of Houses 4

4 338 m 70 35

< B85 m 118 a3

« Hld4 m 16 T

£1.52480 m LS| 2.18

»1.5240 m q 1.82
Total 220 123, 23

Gaurce + Field Survey 19%3.
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houszing sector for disaster menagdement =sgainst eyeleone and =ztorm
surde require assessment of quelity of housing stock in terms of
available services and uwtilities within them. Table 3.21 reveals
that a=ssessment.

Table - 3.21
Digstribution of Housez by Available Services &k Utilitie=.

Services & Utilities Present Hot Present Totel
Source of Drinking Water 2209 (1007 B (8% 229 (1A%
Latrine 195 (89%) 25 (11%3 220 {100
Sewarage 185 {B8g9X3 25 (11X%) 229 (198
Surface Drain 6 (3% 214 (97% 228 (100%)
Electricity 13 (B%) 207 (84X 220 (183%)
Grain Storsge 171 (48%) 119 (54X 220 {19a9%)
Direct Connection with

Community s Hain Road 178 {(B1X) 42 (19X} 220 {1830

Sodrce 5 Field Suryey 1793,

From the above table it is olear that 1ike the quality aof
houses 1n terms of services and wtilities is not alsoc up to the
standard, which regquire improvement.

3.15 HATER BODIES AND THEIR USE -

There are two hugde ponds of more than 100 decimals within
the selected villages of the study area. There is snother pond of
medium category with & total ares of 40 decimoals.0Other than thes=e
small weter bodies such as ditehes which almost dry up during
winter are present in the area. The use of all these water bodies
is largely resgtricted to bathingd and washingd purposes. Fish
culture ig another casuml use,but organised fish production
effort was not seen among them. Again 12% of small water bodies
are not being used at mll.

3.186 DRINKING WATER AND GSANITATION CORDITION -

it was observed during the field survey thet sll the peaple
{1@8%) in the c¢ommunity derive their drinking water from
tnbewell. In cese of latrine, most of the househalds (73%) use
kutcha latrine. Figure 3.172 reveels thet presence of any type of
surface dreinage sy=tem among the surveyed homesteads is almogt
nil., In case of sewerage system, it 1is alsoc found that use of
hygienic c¢oncesaled pit system 1is wery 1little. Most of the
households {(73%) use apen drain or big hole or open ditch as the
Tixed dumping ground of the so0lid waste. Again mapny homesteads in
the area were found with no type of permanent waste disposal
system (s5ee Figure 3.12). Therefore, divind education on
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personal health care and hygiene for both normal and disaster
period can be an important component of the community development
program for this locality.

Figure :+ 3.12
Type of Utilitie=s lUsed by the Households.
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Sopuree @ Field Survey 1993,

3.17 SUMHARY :

The socio-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 Gthe
communtity will be helpful to foreecast the needs and priorities of
cyclone disaster management and community development pracess
within the =study area. The major findings are

-- The area is highly vulnerable to cvcelone & storm surge.
Settlements are linear.General 1ife style of the people
is very simple. Here population density is quite
high. Almost Z25% of the +total population of the area
are either children or aged and they are found to he
mote wvulnerable to cyclone and skorm surge.

-— House= ars bullt on raised grounds bnt in most of the
cases plinth heights are not enaugh to resist

possible surge water which msy penetrate into the
homestesds .,

-—— Here 93% female have no aceess to earning, az =& result
they are deprived in all sectors of life and without
improving their condition community development will
not be possible.
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The ftwo local market=s ere not providing the marketing
facilities of the lorally produced goods. The existing
mituation of economiec sctivities indicate prospects for
development in multi-ssctorel emplovment oapportunities.

Kost of the people being illiterete are normally less
convinceabkle. and are less active to conounity
participation for the ecwyeclone disaster management. So
withoet improving their litersey level it would he
difficult to motivate them to participate in disester
management and community development activities,

fdzsess=ment of live=tack indicates that the protection
oflivestock and other domestic animals iz an  important
component of cyclone disester manegement. Presently
khas land on the hill rande of the laoecality is left as
unused, where planned eafforestation is pozsible.

Notes

1

Hurricane is & kind of lamp, where flame is covered by
8 glass dome.

Arishns-{Chura is known ss "Poincisna 'In botanical term.

FL. determines the jfieight of Floor Ievel oaf the
homestead In refation to surrounding ground level.
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4.1 INTRODUCTION -

The study area is situated in the High Risk Ares (HEA)® of
the coestal region of Bangladesh, where cyeclone and starm surge
are Very common natural disasters and this =aresa becobnes
vulnereble to cyelone and surge every year. Recently this study
aren Taced the effects of the cyclone of 1891 and 18992, 50 data
on different aspects of those two incidents were collected from
both primary and secondery 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 to withstand that vulnersbility of cyelone and surge.

4.2 LAND LEVEL AND LEVEL UF STORX SURGE INUNMDATION :

From the broad contour map of Bangladesh it is found that
the general land level of Bengladesh is between 6 to 2 metres
sbave HSL. The general slope of land is from north to south. Buat
in the sputh eastern part of the country slope is different =as it
is a hilly ares. The study vnion is located in this area at the
eastern bank of Mohe=zhkhali channel and this is basically a part
of Chittadong Coastal plain, between the Chittagong Hills and the
Bay of Bengsl,

&t the Eastern Border of the union where = part of
Chittagong Hill range is located, land level is 7.5 m {(24.737)
above the Mean Sem Level (HSLY. But the average land level of the
study area is 4.5 m (14.85°) abave MHSL. The nature of land
terrain is sloping in east-west direction and st the ses side the
isnd level is only 9.45m (1.5 ) mbove HSL. From the reconnaiss-
snce Survey a schemstic view of the area’s nature of land terrain
has been prepared and presented in Figure 4.1.

Figure : 4.1
Eask-Wesk ?ertiqal Section Drawn through the Study Area.
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Source : Fisld Survey, 1793,
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Figure 4.1 has been drawn by taking the coastal embeankment
of the =srea as the reference point. Vertical dimension of the
enbenkment =and height of its pesk from sea level at both high &
low tide was messured. Then in relation to the embankment’'s
height location of different points at different 1levels of the
land side wes determined. Finally, ground level at those
location= were found from the Mean Sez Level and presented in the
Diagram.

Figure 4.1 revenls that different settlements of the study
union are located =at different land levels. Hear the embankment
secattered homesteads within agricultural land, which are located
at land level of only @.45 m ¢(1.5°) above MSL &re directly
oxpased to the threatening of =storm surge. Then slong both sides
of DC recad permanent settlements are found, where land level is
1.37 m (4.5°) =above M3L. Hext row of settlements are located on
more higher land level i.e, 3 m {18 ) above MS5L. Gradually this
level of land increases towards the eastern side of the union and
at the extreme emstern edge G.1L. bhecomes 7.9 m (24.75°) above
HSL.

Obviously, the =ares which is located on  the land of higher
level in reletion te MSL, there surdge water will not reach. That
means, dround level of an area is very much important criteria to
determine that ares’'s degree of vulnerability to storm surge
flooding. Therefore, on the basis of denersl land level of the
tudy =rea which has been found Ffrom Figure 4.1, it can be
predicted that the settlements in the =study mrea within 0.4 Em
(@.25 mile) from the sea 1i.e. MHoheshkhali chennel are highly
vuolnerable to storm surge fleooding. This assumption can be praoved
from the level of storm surdge inundation and maximum distance of
gsurge line from coosast within the study erea during cyclone of
dpril, 1991,

Secondary deta on this distance and depth of surge water is
found from literature survey. According te HCSP, during cvclone
of April, 1891, surge water entered inte Khurushkul wunion from
Hoheshkheli Channel and travelled upte 1.5 Em {@.94 mnile) of
lendside. Approximate surge depth/distance were 2.4 m/0.2 Em &
1.5 m/1.82 Em i.e. within first 0.3 Em (.13 mile) level of storm
surde inundation was 2.4 m (7.87") then For rest 1 Em (@.83 mile)
depth of surge water was 1.9 n{4.92 )above the ground level (3L,

This data on level of =storm surge inundation in the study
area gives an overall view of storm surge fleooding in that
locality. But to understand the nature of flooding and its depth
in specific locations within the study arem, this overmll view is
not enough. So, primary data on lnundation level by storm surge
of cyclone 1881 at different specific locetions were collected
through the Ffield =survey in the study srea and this dsts also
helped to verify the meceuracy of available secondary dats on this
aspect. Anslysis of thet dats =re given in Table 4.1.
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Teble : 4.1
Distribution of Homesteads by Level of Inundation & ¥illege.

Level of Villiges Covered under the survey

Inundation Total
Above 6.L.(n] Rastarpara Fecharghona KYauarpara Jaliapara Rakhainpara Fakirpara  |.M.Para
B.44 to B.61 29 (2270 B [15%) 15 {100%) - - 7 [ Le@t) 1da2]) 99 (30

tUptn plinth
level]

1
4
1

122 to 1.3 &7 {&LT) 36 (89%)
[half of the

ground 1loor

height]

- BI38E] 118 ¢am)

1
1
1

LBY to 2,03 13 (1200 3 (18%)
talasst upto

the ronf of

ground floori

- - 19 {54

245 GIN T A
{the entire

arountd floor

height)

28 (LAY 5 (1RAY) 33 (L5

Total 110 (1ed%) 52 ([@ex) L3 (10@x) 20 (iel) 5 (0@X) 2 {100%)  A4109%] 2201g0%)
Sauree : Field Survey, [993.

it can be seen from Table 4.1 that all the homestesds of
different villages which were surveved, were inundated hy the
surge water of April cyclone 1891, but level of inundation was
different at different locations. Homesteads of Jaliapara and
Rakhainpare were completely submerged by surge water.  Jaliampars
iz located above BWDB embankment at the coast line and according
to local officials of BWDB during April eyclone of 1981 surge
weter completely washed away the embaokment and water reached
upto 2.44m (8°) above this embankment. Rakhainpara 1is only 8.21
km (.13 mile) away from the embankment, where =urge water
reached upto the roof of Ist floor i.e. 4.88 nm (16°) above G.L.
and this level of inundation was marked by BWDA engineer on the
wall of a three-storied structure. Then by entering st more
interior of the 1and, level of surge water graduslly decreased.
50 homestesds of Rastarpara which is ©.35 kn (.22 miles) sway
from the coast line, were submerged upte 1.82 to 2.4 m fB" to 87)
depth above G.L. Though Pecharghens is Further away from the sea
(@.61 kn)(®.38 mile} +than Rastarpara, but surge water not only
entered here from the sea of western side but alsa from
Joariakhal of north eastern side. S0 there BEY of total
homesteads were flooded upto 1.B3 to 2.4 m {6" to B") mbove G.L.
Uttar Mamunpars is located in more or less better positicon, B.70
km (©.44 mile) away from the coast 1line where most of the
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homesteads (62%) were inundated upto @.46 to .61 m (1.5 to Z27)}.
Among the surveyed. villagdes Kauerpara and Fakirparsa are placed in
relatively most safer locatiens. Kauvarpara 1is 2.3 km (@.5 milel
and Fakirpara is 1.2 Km (P.75 mile) away from the coast line.
Again ground level of these two villages in relation to HEL are
relatively higher +than other wvillages of the =ares. So though
surge water entered into these localities, but all the homesteads
{10@%) were inundated upto only @.456 to B.61 m (1.5 to 2 above
d.L.

From the above analysis a complete picture of storm surge
immndetion level within the study area during cyclone of April,
1981, can be found and this picture is graphieally presented 1n
Figure d4.,2.

Figure : 4.2
Storm Surge Inundation Lewvel in the Study Area.
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Source ; Field Survey, L1993,

4.3 GEQ-TECHNICAL & HYDRO_METEOROLOGICAL
CONDITIOR OF THE STUDY AREA -

The study area is composed of grey piedmont soils. This soil
is structured, grey sandy loams to clays and strondly acid, This
tvype of moil 1is generally developed in piedmont outwash 1in the
piedmant mprous and valleys in areas adjoining or within the
north eastern hilly region. These soils are often affected by
flach Floods Prom the hills and liable to burial by fresh sandy
deposits. Preliminary studies on soil quality of this coastal
redion have shown that poor foundation soll condition exists in
many places and wide variation in s0il conditien mey exist even
within neighbouring locelities. The soil in the study ares
appears  to be highly compressible and socft. For foundation of any
multi-storied structure, piling ar other type af ground
improvement may be regquired. Soil test result is avallable for
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Hagnaema aoF Chakarie thanz, but no boring has yet heen done in
khurushkul area. Therefore, 1t 1z necessary Lthat no permanent
ponstruction shoeuld be undertaken in the stundy ares withoot =o0il
boring and testing, and withoot reviewing the foundation design.

A number aof hvdro-meteorologicazl deta are necesszary for
planning of cyoclaone shelter. Short duration and long duration
reinfall dete are necegsary to determine the type of drainzge
facilities. RBrinfall data during coyclone is required fo verify
the scope of reservoir for rainfall harvesting to be used as
source of fresh drinking water durindgd and after cyelone. Dats 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 regquired for determining a2 drinking
water supply system which will extract ground water. At the =ame
time extreme =zurface water level in the =tudy area, amplitude of
tidal wave along the coast aof the study area, estimated design
surge helghts for different return periods at this coast line and
rzlative =sea level rise in this region in nemr future are
necessary bto fix the floor height of a cwvoclone shelter in
relatlon to the surrowngdling groand level.

Intensity-Duration-Frequency {IDF) curves for the four key
#tations (Barisal, Hativa, Sandwip & Chittagong) have been drawn
by HCSP. In Figures 4.3 and 4.4 long and short darstien IDF
curves for Chittagdong are shown.

Figure : 4.3 Figure : 4.4
Long Duration I-D-F Curves Shaort Duration I-D-F Curves
for Chittagong. For Chittagong.

:

\

REYRT FERIDG

P PRRIAG
{:‘r‘rhms_:l REYURR

Creans>

TRy I e HESR

¢ Fi FA IRTHERL Y N L L=
]
AJF

— F Rt AL

T2 3 H ¥ & PTE R e 28 e
P PUR ST T Ol ————— g TRUMEA T LT AT AR
Sowrce @ MESF, 1992 Soures ¢ HCSP, 1992,
59



Figures 4.3 and 4.4 show that Chittadong region has the
highest rainfall inten=sity for all durmstions and return pericds
among different coastal regions and this rainfall data is elso
applicable to Cox s Bazar distriet of saouth eastern redion of the
country. The total duration of rainfall (T in hr} and
correspondind average rainfall intensity (I in mm/hr) during the
cyclones at Chittagong station, along with the yearly maximum
wind speeds mesasured by anemometer for Cox's Bazar =ztation are
given in Teble 4.2.

Table : 4.2

Sumnary ofF Rainfall in Chittagong Station during Cyelones
and Yenrly Maxinmom Wind Speed Measured by Anemometer at
Cox's Barzar Station.

Year Rainfall at Chittagong Wind Speed mt Cax’s
of Cyolane T (he) I (myvhr) (Em/hr)
1982 3 1.87 g5
1983 18 2.26 135
1684 . 33 3.08 61
1085 39 7.13 37
1985 » 4.3 117
1987 33 6.03 17
1988 21 2.76 55
1889 H.A. N.A. H.A.
1990 24 1.42 H.A.
1891 N.A. N.A. N.A.

Spurce r Bangladesh Meteorotogicszl Departeent (ENDY, 19%1.

BHD stiemometers can register s maximum of 100 knots (185.2
ko/hr) wind speed. Since cyclonie wind speeds are much higher,
therefore they atre usually estimated from pressure difference.
Locording to HCSP, on the basis of dests of 1972-88 period, wind
speed for 1P, 20, 5@ & 18 yesars of return period are
respectively 135, 159, 199 & 214 km/hr for Cox s Bazar which are
higher than any other station of the country.

Figures 4.5 end 4.6 show that, lowest waster depth occurs in
Chittagong rcoastal plain during April which is pre-monsoon
evelonic period, but  then also water depth lies within & meter
i.e. 20°. The desiraeble maximum l1ift for hapd tubewells is B-Ym
(2B-22 Fft) from &round surface. Therefore, operstion of hand
tubewells at ground surface will not be & problem during pre-
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non=oon peried, but if shelters. are to be built on killas, then a
deepset tubewell may be necessary. During post monscon cyelonic
period aslso ground water level remains much higher and therefore,
hand tubewell operation during this period in the study area will
not be a2 problem at all.

Figure : 4.5 Figure : 4.5

Histograem of Highest Depth of Histogram of Lowest Depth of
Ground Water Level and Time Ground Water Level and Time
of Decurrence. of Occurrence.
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Extreme surface water level within the study area during
mansaan  can be found from thana level data. According to MPO,
extreme surface water level ak Cox’'s Bezer area during monsoon
for 20, 50 & 100 wears return period are respectively 3.78, 3.84
& 3.88 wmeter above PWD detums 1.e. MHBL. (MPO, 1986%. The=e
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 neot ineclude extreme water level due to eyclonieo
storm surge.

Figure : 4.7
Schematic Representation of Belstionship Between Groand
Water Level and Level of Inundation by Land Type.
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Tide=x=2 in the coastal waters af Bengladesh Are
predomninently semi-divrnal. The prineipal s=semi-divrnal tidsal
constituents are called Mz and 5z. relating to synaodie tide of
the moon and =sun, respectively. Their =mplitudes at the study
ares zlong the coast are Mz = 1.86 m and S52 = B. 46 m (MCSFE,1892%.
The difference betwean high water =snd low water levels during =2
tide is called range of the tide. Aloneg the cosst of the study
areg, the mean range of spring tide i=, Z2{Hz + 22%= 3.¢4 .

On the basis of storm surgde heights during previous
ineidents of cyclones along different caastal regions of the
country, MCSPF prepared the design surge heights at the zes ecoast
of different coastal regions of the country at 99% confidence
limits. According to HCSP s prediction along the coast of Teknaf
to Cox’'s Bazar, degign surge heights at 990% confidetice limits for
28, 50 & 1PA@ vwears return periods sre respectively 2.7 £ B.7 m,
3.7+ P2.8 @m and 4.5 £ 1.3 m. HBot only this surge height, but als=c
the amplitude of local wind weve above the storm surge Wave is
importent to determine +the height of storm surge inundation free
platform. How, there is no datm on  the height af loecal waves
during inundation by storm surge wave. After discussion with
local people MCSP '= consultants found that the amplitude of lacal
wave equals to 1/4 th of surge height but not less than 1 m.
Again surge height decreases when suregs water enters inte the
inner side of the land and the rate of decrease in surge height
depends on the resistance zs well as on the land slope. This rate
i= larger in the Chittagong-Cox’s DBezar-Teknaf Coastzsl ares
compared to that in the remaining part of the whole coastal area.
This is becesuse the Chittadong Coastal plain has relatively
stegper land =slope compared to thet of other coastal areas and
accordind to HCS5P for Chittagone-Cox’s Bazar-Teknaf c¢oastal
redion the rate of decresse is 1/2 m per km {(see Figure 4.B83.

Figure : 4.8
Profile of the Storn Surgde Wave with Local Wind Wave.
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Numerous studies have concluded that the eustatic rise of
zen-level will saccelerate due to the increase in  the esarth’'s
temperature g g result of the concentration of greenhouse gases.
Sceientists at the Woods Hole Ocemnogrephic Institution of the USA
made & long terw projections of the relative rise of sea -level
and its consequences for the Bengal Deltm by the years 2058 and
21808, which are important to predict the storm surge effects in
future within the study ares. According teo their predictions, the
relative rise of sea level in the Bengal Delta %ill range from
@.8 to 1.5 m by the year 2050 and 3.4 to 4.2 m by the vear 21906
(ESCAP, 1987). It memns in near future vulnerability due to
cyolone and storm surge within the study sres will increase
Further {see Fidure 4.9).

4.4 EXISTING PUBLIC AHD PRIVATE BUILDINGS IN THE STUDY AREA :

From the field survey it was found thet, there are 34 puccs
buildings within the study area. Amgng them 12 ere more than one
storied and others are single storied (see Table d4.3).

Table : 4.3
List of Multi—=storied Pucca Buildings within Emrushiil Union.

Mawe of Building flauza Hormai Hse Ha. of Capacity  Management
Gtorey 2% Ghelter

FNC Eherushkul Clinic Z LhT') Public

Kkureshkul High Schogl * Sehool 2 15089 Public
South Khorushkul P, School ‘ Frimary Schooi 3 1584 Fublir
Niddle Khurushkul P. School " ' 3 1588 "
East khurushkual P. Schogl * ' 3 15ee '
Haortk Khurushiul P, School ‘ " 3 1598 '
Tetaia Primary Sehool Tetais ' 3 L1580 "
BORLS Cyclone Sheiter Fhurushkol School 2 138 HED
World Yision Cyclone Shelter ' (ifice 2 S04 L]
Kiam : Feliniows functiens 3 TR Community
fdudia Madrasha . ' Hadrasha ? 2090 Frivate
Aqua Fisheries Ltd, " Factory i 150 Private

Source ¢+ Field Survey, 1993,
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FIGURE : 4.8
COASTAL IHMFACTS OF SEA LEVEL RISE 1M DANGLADESH.
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Source: Uniled Mations Envionment Programme (UNEP), The Greenhouse
Gases, UNEP/Global Environmenl Moniloring System Erwironmenl Library
No. 1 {UNER Nakobi, 1987}, p 31,
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Strongly built multi-storied buildings can serve == cyclone
shelter and can play an important role to reduce the vwulnerabi-
lity of the area due to eyelone and surge. Therefore, date on all
types of pucca buildings will be helpful to essess the ares’s
degree of vulnerability, number And size of shelters reguired far
the aree. QOther then the monlti-storied buildings, there are 22
single—-storied puceca buildings in the aren (see Table 4.4).

Table @ 4.4

List of Single Storied Pucce Buildings in the Study Union.
Hame of the Building Henza Use Aree (sft) Owmership
Hur Hd. Chowdimiry s house Emirushtiml BResidence 3200 Private
Hagu Kirh's house " " B1¢ "
Hazi Abu Teher s house " " 810

Anir Hamza's house " " 4050 "
Md. Bashir Almed s house " " 1358

Dhirendre Pal’s house " " 1508

Atn1] Chehbir s house " " 1293

Hazi Abdul S5glam’s ¥illa " " 1200 "
Banjit kumar Dhar's kutir " " 488 "
Jaynal Brothers & Co. " Shep 460

Nezir Almed s shop " " 453

Sultan Almed’'s building " Market 200

Esrim Dad s house " Shop 288 "
Subas Kumar Pal’s house " " 2% "
Hezmul Hoq's house " Besidence L2 63 7

Juhar Almed s house " " 1125

U.F Bhaban " Office 1502 Public
Bazlul Karim Market " Market 158 Frivate
Badsha Nis's house " Residence 9

Ahil Kashem s house Tetsia " TEO

&bul Settar’s house " " 535

Ferdous Ahmed s house " " 770 "
Brothers Group Elnrushknl " 4857

Abul Bashar Bheban " Shop 15|

Homtaj Atmed s house " Residence 5 % %]

Gouwrce : NCSP,Draft Fimal Report,VMolume IV, p.04-B-TZ,[9%2.
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Tables 4.3 and 4.4 show that only 2/3 storied buildings are
capable to serve as eyclopne shelter, while conversion of =&
gingle storey building into a8 multi-storied structure iz not
always paossible due to waricus technieal and social reasons.
Anong the permanent structures that exist in the union, FWC, high
school building, Kiam and Madrashe Building were used as shelter
during April ceyelone of 1891, Other building=s have been
constructed recently and they are designed ta serve as shelter?
durind c¥clone. Therefore, these structures will be able to
provide shelter fecility to B1X¥ of the total populetion of the
study sree, which is relatively a good number in relation to the
sitwation of other consstel regicons of the country. But still 382
populetion of the study area heve no plece of evacuation in case
of ey¥elonic disaster, sc construction of new shelterz will be
helpful to reduce their wvuelnersbhility.

4.5 SOCIAL AND PHYSICAL INFRASTRUCTURE OF THE STUDY AREA :

Among the socisl infrastructure, there are five primary
schools, one high School4, two larde mwadrashas, one family
walfare ceantre in the =tudy earea. Cyclone shelter of BODRCS =&t
Rastarpars is used as feeder School during normal time. Among
different HG0s working here World Vision is operating from their
permanent base station at Kauvarpara and this station canm also be
used as oyelone shelter. Ganoshastha, Poush, CCDB and CARE mre
foutr other HGOs who are workind here on social forestry, housing,
rosd improvement end improvement of primary health care. FWHD is
the major health centre and there is another minil health centre
which was established here by Euwaiti eid immediately after the
cyclone of 1981, UP building is the wadminigtrative centre of the
gres and it is located near middle Ehurushkwl market.

Table ; 4.5
Bistribution of Homesteads by their Bistances from Coesunity Service Facilitles,

Bistance Ne. and ¥ of Homesteads from Communiby Facilities

el Frimary Schoo]  High Schood FHL UP Jffice  Cyclone Shejter Bazaar
liptn 9.2 BE {4BY) - - - B9 (40T} -
B.21-0.4 g6 (371 29 113%) 2 {110 - 7T (3 -
g.4]-0.8 - 84 (193] IER LYY 7 (4%} LY 7 (41}
g.81-1.2 12 (1% - - - - -
1.21-1.6 - o7 (41 107 (503} o4 (431 b (211} o4 (4%
1.61-2.4 11 N - - - -
Z.41-3.2 - 1@ 5% I (3% 195 [481) - 195 [48%)
J.21-4.8 - - - 12 {58} - 12 |51)
Tatal 228 [ 180Y) 2281 188} ) 220 (1m0%} 228( 1Y) 228 1891} 228{190%)

Seurce ¢ Field Survey, 1993,
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Table 4.5 reveals that a large portion of homestemds (78%)
are lopeted within P.4 km diztance from the primary school. High
echanl s digtance i= relatively larger {(1.21-1.8 km) for many
households (44%Y and the situstion iz same For FHC. UP aoffice end
bezaar are located at s distance of 2.4 km or higher from mozt of
the homesteads. & cvclone shelter {(BBRCS) iz also located within
lezs the @.2 km distance Ffrom 40% homesteads. It means thet
community serviece facilities are located a8t & more or lessg
reazonable distance from majority of the homesteads, but quality
and guentity of thoze fecilities in relation to the +total
household population are not wupto the standard.

In eese of physienl infrastructure, roads, bridges and
rulverts are meain components. Within the study area the major
connunication network is the road, but their guelity are very
poor. This rosd network is composed of three types of rural roads
(see Table 4.6).

Teble : 4.6
Classificaticn of Roads in the Study Area.

Category of Length Crust Pavement Shoulder Definition
roads (Em) Width width width

(m) (m)
Bural Rosds Z 4.89 3.05 .92 Roed connecting union
Type R1 HQ and locsl markets
{Thana Road=) with thana road =sy=tem
Rural Roeds, 4 3.66 Ho - Foed connecting
Type RZ pavement wvillage= wikth local
(Union Roeds) markets and Union HQ
Pursl Rosds - 2.44 HNHo - Boeds within & village
Type RA pavement aor between villages

{¥illade Roads?

Sowrce ¢ Field Swrvey, 1993,

The study uniocon is not directly connected with the thans
road network, as there iz a river between Khurushkul unieon and
Cox = Bazer thana HE@ sasnd there iz no bridge aover thiz river.
Feople have to cross the river by boet. The ferry ghat at
Ehurushhul =ide i= econnected with Ehurushhul UP office and =outh
Ehoruzhkul market by the rurel road type El, 1 km of this road
from riwver bank is covered with brick scling. Then the rest of
the portion of the rosd is earthen rosd. All other typez of rosad
in the =tudy aresa are also esrthen road=s with meny broken RCC
culverts and, during monsoon these roeds become muddy. Host of
the homesteads of the study ares are leocated far from the ferry
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ghat. People generally travel from ferry ghat to market by hired
tempo, scooter oar jeep, There is g sgzervice of jeep from ferry
ghet to Teteis mauzs during dry zemson. Within the union, people
denerally move by foot from one villsgde to mnother village or fto
market. During dry season journey by foot takes 30 to 45 minutes
to eross 1.6 km {1 mile), but during monzoon movement of
sutomobiles becomes mlmost impossible through the muddy rosds and
traevel by foot also becomes time consuming. Then to cros=s 1 kb by
foot 1 to 1.5 hours time 1is necessary. The study area iz also
connected to Cox’s Bazar by trawler, genernlly fish carrying
trawlars +travel between Cox's Bazer and the esastern bank of
Hoheshkhali channel at EKhurushkul. But there is no fixed jetty as
landing platform for water vessels on this bank of Moheshkheli
channel, o communica-tion through waterway is not at sll smooth,
Electric line from Cox's Bazar sub-station goes through 2 km  of
Ehurushkul uvnion. 8¢ near the Bakkhali river 2/5 th of the =study
erea i electrified, but the low lying villsges of the ares like
Rastarpars is out of the area of this service line. Other than
this electric line, there iz no other service or utility line in
the study area. CPP office of RKhuruzhkul is cohnected to BDRCS s
thana HE office of Cox's Bazar by 8 YHF wireless get. Se¢ in cese
of cyclone quick information exchenge between the study aren snd
Cox's Bezar is possible, 1if OCPP volunteers perform their duty
gincerely. But overall condition of physical infrastruecture
within the study area is very poor =nd it increases the level af
vulnerability of this ares.

4.6 ALGRGGMENT OF PROPLE'S RESPONSES TO CYCLONE
AND STORM SURGE -

Information relating to what =actually happened during the
past cyelones, what types of dissster npansgement apersation
worked, how the affected people reacted to the disaster, what wss
the inherent =strength of the =society to resist the natural
disasters etc, mre found to be important in cyclone vulnerability
analy¥sis. Therefore, the traditionsl mpeans of responses of the
gtudy area’'s pecple to withstand the vulnerability of cyclone and
storm surge are invastigated here,

4.6.1 SOURCES OF CYCLOSE FORECASTING :

The cyclone forecasters of the Storm Warning Centre (SWC) of
Bangladesh Meteorological Department {BHD) issue weather
builetins in connection with the depression, passages of storms
ete. Thege bulletins usumally remsch to the people of coastel mreas
from different naticnal and locel level public and privete
sources (see Table 4.75.
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Table : 4.7
Distribution of Respondent= by Sagurces af Cyclone

Forecasting.

Income Yesr of TV Badia BDRCS From Self Hot
Group Cyelone gther BESeES— EWare
fTaka) pecple ment

Upto 1921 - 3 £15%y 11 (5hxy o (3% - -
1060 1882 - 1 (5%> 1P (5A%y 9 {45%) - -
1841- 1991 - T1 ¢53%y 34 (25X 23 (18%) 1 (1% q (3%
3790 1992 - 589 (45¥) B3 (39%) 2 {15%) 1 {1¥%) -
A1 19591 - 22 (63%y 10 (29% 3 (8%y - -

7 6 5 1892 - 19 {(54%y 13 (38%y 3 (8% - -

22a] & 1991 1 ¢3%) 24 (7oxY 7 (22X - - -
above 1992 1 (3% 22 (B8X) 8B (25X} 1 (3X) - -

Total  199] L (B3.0%) 120 (9%%) B2 (28%) 32 (1%X) 1 (B.5X) 4 (1X)
1982 1 (@2.5%) 101 (45%) B4 (38%) 33 (16%) 1 (B.5%) -

Source : Field Survey, 1993,

Table 4.7 reveals that during cyelone of 18991 while 89% of
the respondents beceame aware of the coming cyclone, 55% of the
total respondents got the news from radio, 28%¥ frem valunteers of
BDECS and 15% received the news indirectly from other persons.
Anong the people af lower income Hroup, while B5Y¥ respondents
recaived the news either from BDRECS volunteers or from other
pecple, only 15% people of that group got the news directly from
radio. The =itustion was =slmost the s=same in 1882, That means
access to radio iz very mouch Iimited for the people of lower
income group. Adain while 2BX of the total respondents received
the news of coming cyclone from BDECS wolunteers in 1981, 3B% got
the news from the zame source (BDRC3Y in 18992, This indicetes
that after the dissster of April evelone of 1991, in 1992 CPP
volunteers of BDRCS were mnore active to inform people =sbont the
coming danger.

4.6.2 NATURE OF DISASTER PREPAREDNESS :

Though majority of the respondents during both the cyclones
of 1891 and 1892 knew that a8 maszive ovclone was conming {(zee
Table 4.7}, but accordind to Tgsble 4.8, their preparstions to
evold the dsmages from the cowing disaster were very much
insignificant.
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Table 1.8
Distribution af
Cyclone & Surge.

Households by Nature of prepsration Against

Income fear af Ha Hental Preparing Transportation
Group Cyelone preparation preparstion Jurvival of ¥alusble
{Taka) to leave items goods
house + like FPood
Upto 1283 1991 15 (75 3 (15X 1 {3%) 1 (5% .
1992 B (49X) T (38X} 4 (Z0%y 1 (53 H
19313330 189] 113 (89%3 13 (1%} id1%y - |
19492 85 (843 35 {2B%) i3 (1% - N
J201 -5 1991 23 (BBX) T 2 9 {14%y -
1952 18 (513 12 ¢34 4 128y 1 (3%
5301 & 1991 18 (5% 7 (212D 4 (13%) 8§ (16%)
sbave 1892 19 {59%) 5 {18%) 2 (Bx%Y B (19%)
Total 1991 173 (795 20 (19%y 11 (8%} B (3%}
1992 138 (55%) 58 (27X 23 (18%y 8 (4%
Soerce : Field Survey, 1993,

Table 4.2 shows
lower incame groups
against coming disaster
Possibly this was
very little things to loose.

Figure 4,14
Distribution of Households hy
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that doring the
Were more reluctant tao
than peaple
because households of lower income

cyclone of 1991 people aof

take any preparation
higher income groups,
groups had

of

Figure d4.11
Digiribution of Households by
Types of Assistance Beceived.
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as=istance informed that all the assistances c¢ame From CPP
volunteers and neighbours, but households of higher income groups
received more attention Ffrom the CPP wolunteers. From Figure
4.11 it is found that, ameong the types of azsistances received by
the households, signal and advice were the important types. For
evacnation some households of higher income groeps received
gssistance in the cyclone of 1332,

4.6.3 HATURE OF EVACUATION :

dccording ko COPP  after receilving the danger signal no. 8,
gvacustion of people from high risk zone has fto be started, bot
during 'the cyclone of 1991, piecture was completely different. At
that time even =after the forecest of danger signal no. 16,
evacuakion process by different czoncerned agencies did not start.
People of the study ares were also more or less reluctant to take
any preparation against the coming danger, but when they saw sea
water was ecoming with huge height then they vacated their houses
as gquickly as possible. Table 4.9 shows the nature of vacating by
the households during both the cyclones of 1831 and 199%.

Table : 4.9
Distribution oF Households by Hature of ¥acating Houses.

Income Tear of All Only ALlL Naobody Tatal
Group Cyelane members of femrle members
({Taka} Household and except
cnildren 172
Upto 1026 1931 18 (9@ - - 2 (1A% 20 {100% 5
1992 20 (1aEy - - - 28 (1%
1F31-3328 1831 128 {96%y - - 54N 133 {1980
1952 113 (85%) B (5% - 14 (1@%y 133 (1809%;
I -0 1851 27 (TS 1 (3% 4 (114 3 X 35 C100%°
1992 19 5D 2 (BE B (17X 8 (23%7 35 (198%
5a1 & 1991 28 CEERD 2 (BE) 5 (16%) 5 {i6%) J2 1
shove 1992 iS (BEAX) 8B (ZB¥) - B (Zh%y 32 (1893
Total 1541 193 (BB8X> 3 1%y 2 4% 15 745 220 {1007
1992 188 (78%) 1B (8% B (ZX) o (1dRy 220 (190

Source : Field Sueyey, 1993,

Table 4.9 shows that 338% of howuseholds wvacated their bouses
during cyclone of 1991 and for 1292 this percentage wag  VEBX.
During ecvoelone of 1992, people were more or less reluctant due Lo
the normal behavicur of the nature. Host of the people predicted
that no major cyelone would sattack them, though woeterological
department was foreeasting danger signal no. 18. So, at the last

8@



noment by the initietive of local level CFP  volunteers and
concerned government officiels, some af the inhebitants of the
study msres moved to saefe places. However, among the honseholds
of lower income group, percentage of households who have vacated
their Thouses was relatively high (9@%). The correlation
coefficient batween the percentage of households who hsve wacated
their houses during ceyclone of 1991 and their level of income
is -B.96 (this value of r is varified through t-test et 5% level
of gignificeance), indiceting a high degree of negative
correletion between income snd tendency to leave the house during
cyelone, i.a. a3 income increase tendenecy to leave the house in
rase of disaster decremses. Households of hidher income groups
most probably felt insecurity of their asgzets in case of vacating
their houses conpletely.

Tahle : 418
Goods Taken by the Households while ¥acating their Houses.

incone Broup Year of  Lloths Bedding Food Pots and  Valuable Hething  Tokal

{Takz} Eyclene Cooking goods
materials
lpto 188G 1391 bR - - - - 12 [674] 1B [1M@F)
1792 13 {855} - - - - TI33E 78 (ipdn}
Lfd1-3228 191 T (%) - - - - L4 (954} 131 [1edi)
1972 58 (#6IF 2 (&} - L 2 i) B3 (493 113 (1834
Jeg1-0en 1791 43 - - - - 23 (ALl Z7 iieed)
1972 FOIATE) - T [2L) - - 12 [63%) 19 [108Y)
SERL A zbove 1991 I - tn - - 13 (7340 20 (1eaY)
1992 LS L3 IR N -3 N A - B W 143! - ¥ {WE) 16 {1820}
Total 1991 18 191 - Ean - - Lre (9% 193 [1eey)
1992 T B B I e Y T ¥ S I F 3 FERS; B3 (4773 148 (1A%}

Swrce @ Field Survey, 1573.

Table 4.10 reveals that in 1991, B81% of households failed to
take anvthind with them as they left their houses =t the last
moment just before hitting the =urge water when there was no time
to take anything except their lives. But the situation
considerably improved 1o 1992 when 51%¥ households took eloths
with them while wecating their houses. During both the cyclones
nobody took any type of livestock in ce=se of evacnation.

From Figure 4.12 it 1is found that, 58X of the househalds who
vareted their homesteads did not take their livestoek with them
a5 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 arpound their locality where livestock can be
kept =afely and emnsily. Baut Figure 4.12 reveals that during
cyclone of 1292 mejority of households {(61%) hasd no livestock and
gz A result it was not regquired for them to take livestock during
evacuation of 19392, Livestack is =2 very waluable asset in zural
ares, but in case of disaster usually people Fail to protect this
valuable asset. In the comstal region where there are limited
Facilities +to save human lives, preparation and provision of
facilities ta give protection te livestock mey be thought by the
inhabitants as an impossible tesk. 50, during previous incidents
of disaster it was seen that people generally sbandoned theilr
livestock durind evacuation time {zee Figure 4.13). But livestook
and poultry are not only the personal esset, they are also the
netional assets of this country. Therefore, the provizions far
iivestock protection from natural diszaster in the ecoastal aresas
aere eszential.

Figure : 4.12 Figure : 4.13
Reason=s for not Teking Livestock Way aof Arranging the Livestock
in Shelter. Before Vacating the House.
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Source ; Field Survey, 1993, Source : Faeld Survey, [99I.

During bokh the cyeleones of 189891 and L1392, 8all the
respondent households travelled by foot from their houses to  the
shelter and nobody helped them for this Journey.

Figure 4.14 revezls that Figure : 4.14
during ¢yclone of 1991 majority Weather During Evacuation.
{(91¥) of households faced
tremendoos wind f£flow with hemvy
rein while they wvere travelling.
But doring the cyclone of 1382
situation wvas quite different,7T1¥
of houzeholds informed Lthat duri-
ng their journey *to shelter railn
of moderate scale was continuing
and there was no sign of cryclaone.
tering the Jjourney in both the
cyclones of 1991 & 1992, maijority
of the househglds (38%) informed
that they travelled upte 1.8 km

for finding = =afe shelter {(=zee
Figure 4.14). Source + Fisld Sarvey, 1793,
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1.8.4 HATURE UF SURVIVAL RITHIN OHH OR NEIGHROUR'S RESIDENCE:

Although 88% (in 1881) and 78¥ (in 1892} of households left
their hougses to save themselves from coming digester, but the
researcher found that some households of the study ares staved in
their houses even during the peek hour of the disaster (see Table
4.11%Y,

Table : 4,11
Distribution of Households by Reason Por not Leaving their Houses,

Incowe Group Year of  Bid Mot Conei-  Pogr Weather Lack of  False Sense Total
(Tika] Cyclone  der the Disas- Communic-  becams shelter of Security®
ter Seripusly ation violent
Upto LE04 1991 - - Z(ieer) - - 2 {1amit
1992 - - - - - -
10@1-3288 1994 - - 2 i4et) 3 isRLy - ALY
1972 14 J7RT; - - « 3 I15%) 3 (E5Y) 28 (107}
Jepl-Spde 1991 L3 1 1133} 208 3356 1 (13 g8 [1e8x)
1952 10 (63%t - - 4238 2 (1) L& (1]
Jeal & ahove 199] 3 (201} - I FA I N B | 1 17 [188%)
1992 12 (15} - 1 (63 List) 2 [13%) Lo (108%]
Total 199¢ 1 {157} IR L] 12 (A81y 7 (28Y) 3 (1%} 27 {100%)
1992 3b (78] - 1024 B LSy 7L o2 (1aey)

Source : Field Survey, 1993.

Table 4.1) shows thet 12X of total households did not vacate
their hovses during the cyclaone of 1991 and among them moet of
the households {(44%) failed to leave their houses because already
storm started with its full intensity. During the ryclone of 1992
percentagde of houzeholds (Z24%) who staved At house was higher and
780X of them informed that they knew that intensity of cyclone
would not be high, so they did not leave their houzmesz.

It was found from the field survey that, though a sm=ll
percentage of households of the study nsrea did not ieave their
houses during the great disaster of 1891, but their way to
survive from that disaster was nfuite interesting. These
households informed that their houses were destroyed by high
veloeity storm and surge water and then most of them (44%>
survived by grabbing some strong structures like pole of house or
tree, 3BX survived by climbing at the top of tree or roof of the
house (see Figure 4.15}. During this period they feced mainly two
problems -  econtinuous rain  (52%) and  lack of food (41%7 (see
Figure 4.16%.
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Figore : 4.15 Figure : 4.16
Way of Survivel. - Prohlems Faced by Households.
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Source : Fieid Swrvey,1993, Snurce : Fieid Survey, 1793,

It wes also found from the field survey that in bath
cyclones of 1991 and 1992, 30% of households took shelter in
their neighbour’s residences whieh wWere located on high land.
Thase households also faced several problems during their stay at
other s house {see Table 4.13).

Table : 4.127
Prablems Faced in Heighbour s Residenecss.

Froblem Cynlone of 1981  Cyeclone of 1392

Cese % Case %
Shortage of =shelter space 37 (85} 56 {857
Shortege of toilet 12 213 7 {8
Shortage of food 1 23 - f-3
Shortege of drinking water 12 (213 7 (83
Get wet by storm & rein 5 (9) 1 oy
Faced misbehave from house owmer 4 7 1 {1
Total 57 (19 8e {102

Fource @ Field Survey, 1993,

Table 4.12 shows that during both the eyclones of 1881 and
1992, the wajor problem faced by maximum -households (B3%) weas
shortage of space to stay in other’ s residence. The next major
problem Wwas shortage of toilet and drinking weter. That means
those houses were not at all suitable as cyclone shelter, but as
households did nat find any suitable shelter within their resch,
sg there was neo alternative before them besides taking shelter in
neighbour s residences which were st Jleast free from surge water.
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4.6.5 HATURE OF EVACUATION SITE -

Buring Pakistani period some coastal community centres wers
constructed in different cyclone-prone coastsl areas of thig
country and it wes assumed that in case of cyeclone people of
these asreas could take shelter io thege buildings, but theose
buildings were not designed and constructed to meet the general
requirements of disaster period. During Fisld visit it was seen
that, one such community centre exist in the stud¥ area, which is
now used as the only high school of +the wnion. Though <this
building has no gquality to serve as =a c¥clone shelter, but there
was mna other bid two-storied strueture io the ares during the
eyelone of April 198891, %o this building saved lives of many
people. From the FPield survey it was gathered that this building
is not directly accesssible from highly cyclone affected
settlements like Rastarpsars, Pecharghona, Rakhainpara and
Jalispara. So in the cwclone of 1991 people of thege villages
faced tremendouns problem to figeht against the high velocity of
wind and surge water. They survived either by climbineg at the top
of nearby mountain or by taking shelter in their relative s house
on high land. (5ee Figure 4.173. During the evclone of 1992
effect was very negligiblie &and many people then did not legve

their houses =slso, 50 in this section only deta of 1991°s cyclone
have been analyvzed.

Figure : 4.17
Type of Shelter Selected During Cyclone of 1991;
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Source @ Field Survey, 1993,

Figure 4.17 reveals that during the cyclone of 1991, 389% of
the households took shelter in large multi-stovied buildings, 31%
on  the hill wunder oapen sky and 39% in their neighbour's or
relatives house. A&mong the pucca shelter, there wWere four
buildings, high schael com community centre near Fakirpara, FHC
(Family Welfare Centre? within the premises of high school, a
madrashe building at Uttar Hamunpara end Kiam ¢(Buddhist religious
buillding} at Rakhainpara. Within these buildings kiam 1i5 3
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storied, high school is partially 3 storied, THC and madrasha mre (::
¢ storied. Execept Kism all other buildinds are Lotally pucca :
structures and kiam is mode of wooden floor, pole, wall, stair |
and roaf of C.I. sheet. Kiam and madrasha are managed by private J}
autherities, but school and FWC are public buildings. From
interview with local people it was found that during cyclone of i
1891 sbout 2,000 to 3,807 pecple took shelter in gehoel  snd
madrasha buildings, while building of FWC and kiam gave shelter

to 50P-8P® people. Other than thege bpucca siruclures penple =8lsza .

on high 1land. All those houses vere kuteha, one =storied and
private property. In general 58 tno EBD reople took shelter in each
of those houses and meximum 208 people took shelter in one house.

took shelter in the houses of their relatives or neighbours house f
It was reported that 31% did not get any type of phyvgicnl l

* |
[
structure as their shelter. They had to stay at the top of !
mountsin under the open sky throughout the whole night of nyoclone t’r
and even after Lhat disaster before consktructing their destroved
houses. Their experience of that night of April 29, 1991 was the l&‘i
most painful than the people who took shelter wilkhin diFferent
structures. Mestly inhabitants of Rastarpara end Pecharghons
suffered on the hill top as they did net find any permanent
shelter near by their settlements. Figure 4,18 also indicetes
this Fact.

ﬁigure : 4.18

Distribution of Households ol Different Yillages

by their Place of Shelter. J
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Sowrce : Tield Survey, §993.

Quality of different types of shelter &and the available
facilities within them can be estimated from +the opinion of
respondents  from their own eXperience of 1981 cyclone on
different aspects of sheltersz. Table 4,17 reveals it elaborately.
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Table : 4.13
Opinion of Respondents on Quality of Shelter During Cyclane of 18891.
Facilily Opinion Pernanent structure Meighbour's  @n hitl
Residence tap
. Schonk FHE Fiam  HWadrasha
Toilet Available - - 0E 1A% - -
Absent I8y - - - T Leey
Avgilabte but not
adegeate TRL ey 487 - T -
Source nf  Available - - 19@: I3t LY -
Brinking Absent - - - - 1L 1pg:
Hater Availakle but nat
adequate 189% i9ey - 6L 7ot -
Cogking fAivailahle - - - i1 - -
Gpate fibsent 0 1e@i 198% - avt 1983
Availlable hut not
idequate - - - Lk LH) -
Btoraqe Arailiable - - 4 - - -
Space for fAbeent 188% 1M - e REs 1
goods fvailahle but net
pfequate - - HB% - &3 -
Evacuation  Available 198% - - - - 1.0 M
site for fhseat - 11 1aay 8@z 1aas -
Livesteck  MBvailable bet mot
adequate - - - - - -
Covered fraifible - - - - - _
Living Abzent - - - - - 1151
Space Available hut not
adequate 10a 1epx 1 apX 1881 1\ 1 -
First aid  Available - B\ L - - -
facility fbsent 1maz - 17 321 1802 i1
fvailable but rok
adequate - - 33 6L - -
Electricity Available - - - b1 H - -
Absent Lpa loaz 1o - Ioay 18z

Source ¢ Field Survey, 1993.

From Table 4.13 it is found that hill top was the most worst
type of shelter in =&ll =mspects. Private residences on high land
also served as shelter, but those were not degigned ta give
shelter to a huge ecrowd, =0 people suffered there. Large multi-
storied buildings have the potentislity to act ez =torm snd sUrge
resistant shelter space for a large number of people. But all
those types of structure were ill-equipped =snd designed fFor their
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normal time
of pmople

uze,

With different ewergency

drinking water etc.). OUnly madrashs

scale Facilities.

So,

not for giving shelter
facilities

though people conld

(i.e.

space to a large pumber

toilet,
building provided some small

save their lives

by

taking shelter in those buildings, they faced tremendous problemns
like other types of shelter space there.

Assem=ment of
GVACLERS
inderzstend the internal living

1ife of

different arrangements to meintain

and their

ghelter (see Table 4.143.

activities
gnvironment of different types of

will hBe

the daily
helpful

ta

Table : 4.14
Activities of Bvacuees ond Arrengements within shelter.
ites Activityihrrangesent Scheol FNE  Yiaw Madrasha House  Hill
Situatien Cala and guiet - - 1M - 6% -
during entering the Gndisciplined e 1% - 1eet AT g3t
shelter Puzzied - - - - - 17
Activity during the Crying and praying J11.E AN || Y]} 1RRT  1dey i1
aight of cyclone Urnecessary shouting - - - - - LT
Lar | order Bioed [ -l - i -
siteatian Moderate gar 1w - 11 At 4 B3
Badg L3 - - - i n
frrangeaent for Kot possihle 71 imer 1T 11 1% iR
coaking Within tiving space 3 - - - - -
Under the open shy - - - 1.1 ¥i -
Type o! food Not available 971 o5t ELiH iLH el 10
available Rice - - 2 - 157 -
Bread - 17 - - - -
Pressed or fried rice n - - gX - -
frrangenent for Fired tpilet in shelter ¥y il i1 1.1 1% -
toilets Within rooe L1 - - - R -
Outside under open sky My 952 737 TR Bit  ieel
frrangenent for Ho purified witer 29 0% 1mad 182 a1k 81y
drinking Furified water from tubewel] 71X B - B2t 457 [
Water Raiawater - - - - - 177
frrangenent for Hale female ceparate - - - - 12r -
staying Kired 1. O A V' Lpax sat  1hax
Arrzngeaent for Fixed space in shelter - - L1 - - -
storing goods Within room a - - 3 i -
Hnt necessary 9% - &t i ger  1EM

Smurce : Field Survey, E993.
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Teble 4.14 describes that in case of all types of shelter
majority of the rezpondents found highly undisciplined situation
when they tried to enter into the shelter. All of them spent the
whale night of the 29th April by cryving and praying. Law =and
order situstion wass wery good in Kiam where ng other peaple
except the Hagh community took szhelter. On the hill, law s&snd
order =itustion wes relatively bad +than other shelters. Most of
the families did not find eny cooking arrangement in different
Ltypes of shelter and most of them h=sd to spend =zeveral days evean
aeffer the cyclone without mny food. Hajority of the evacuses ussd
the ont=side oapen space of the shelters zs their toilet. Within
high sehool snd FWC =2 significant percentage of evacuees got
purified drinking water from nearby tubewell. 0On the hill ‘top,
there was no such arrvangement for drinking water. WNemrby the
Eiam, there was a tubewell, but it was destroyed by surge water,
so evacuees whe took shelter in Kiam suffered very much.
Regarding staying arrangement, except some evacuees in private
residences all other respondents reported that male and female
hed to stay together during their evacuation period in the
shelter. For storind of goods along with the evacuees, except the
Eiam there was no fixed place in different types of shelter.

Figure : 419 Figure : 4.20
Staying Period of Respondents Activities of Respandents
In Shelter. Inmediately after Cyclone.
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Source : Field Jurvey, 1993, Source ¢ Field Survey, £993.

Figure 4.19 showz that 78X of the respondents stayed only
one dey efter the cyclone of 13831, Only 1% said that they stayed
upte 7 days and other 23% leFt the shelter within 2 to 4 days
after the cyclone. 120% of those who steved more than one day
teported that as their houses were destroyved by cyclone, so they
hed no place to g0 and had to stay in shelter for & few days.
According to Figure 4,20, during the days iomedistely after the
cyclone, 85X of respondents were engsaged in reconstruction of
their destroyed houses, 8Y were trying to find out a Jjob for
their survival and only 7% stayed sz idle to get the help from
relief team. It means period of stay of cyclone affected people
in the shelter is relatively =mall.
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4.7 GSHUHMARY -

Cyclone and storm surde vulnerability of the study area
reveals that thisz area is a cyclone prone area. In 1991 at the
night of 29th April the area was attacked by s mazsive cyclone
one of the biggest in this country. In November of 1892 another
cyclone formed nesr the scouth eastern coast, denger signal Ha. 1P
wag also hoisted for Cox’s Bazar ses port, but in the later stage
of eyelone’'s path it became wesk and struck the cosst of TeknafF.
Though its effect was not felt in the study area, but pecple were
alert during the formation snd movement stage of that cyelone.
The major findings relasted with these recent cyclonic incidents
of the study earea will be helpful to Formulate the poliey and
strategy for dizaster nanagement against cveclone & sgtorm surde.
Therefore, the major Ffindings are

- The nsature of land terrain of the study area is sloping
in east-west directicn. At the eoast line land level is
cnly 8.45m (1.5°) above Hean 53em Level (HELDY.

- During evyclone of 1891 entire study area was afFfected
by tremendous cyeclonie =term, but surge water entered
upto 1.9 km towards eastern side of the area.

- Surge water from Joaria Khal inundsted s majer portion
of the study ares upto Z2.43 m above G.L.

- Considering the highest and lowest ground weater level
at the study area during pre and post monscon period it
ran be =aid that operstion of hsnd tubewell in both the
seazons Wwithin this ares will neot be s problem st ml1.

-- Within the study area, now there are 11 multi-sgtoried
pueca  buildings and combinedly these  buildings can
provide shelter to 13,75Q people in case of cyveclone.

- Foor physiesl infrastructure of this union makes the
area more vulnerable to natural disaster like cyclone.

-- In case of receiving the news of coming ocyclone in 1991
access to radio was limited for lower income people.

-— In 1891 though 8989% of the respondents become aware of
coming cyelone, but majority of them Ffeiled to take
adequate precauticnary messures,

- During ecvelone of 1991, the persong who tock zhelter in
the house of neighbours or relatives, were mostly
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welcomed, but due to the large number of avacuees in =
single house they faced tremendous problems.

39% of the respondents took shelter in multi-storied
bulldings like school, FWC, medrasha ete., but near the
most severely affected wvillages there wes no multi-
storied building, so almost all people of those
villages took shelter on the top of nearby hill.

Internel envirenment of permanent puncer =helters were
also very poor. Those buildings were not designed and
constructed to serve Bz B shelter space for a lerge
number of pzople for m particular period. The buildings
Wwere ill-equipped =and there were no proper survivel
facilitie=, like n8adequate number of toilet, source of
drinking water, ete. in those shelters.

Notes

1

The srea where there is 8 possibility of loss of lives
due teo appreciable inundation by storm surges {(depth of
inundation greater than 1 wmetre)} has been definsd as
High Risk Area {(HRA) by MUSP.

Tides in the sea is a result of the gravitational pull
of the moon, the =un and &the planets and Iocal
meleagrological disturbgnees. The totsl] tidal Force due
to the combined aclion of the sun and moon is grestest
when sun and moon Are as neariy Iin 1ine with the earth
as possible. This occurs twice a monthk, one at new moon
snd the other at full moon. When this hasppens, spring
tides coour HNaving a range of water suerface
displacement grester than average.

Ta asgess  the capacity af these brildings &=
shelter,8. 185 m2 (7 sft) is taken as the minimum area
reguired for 3 single evacuee.

High School building was originally constricted Bs £he
coastal community centre. Now this building is also
vsed a5 the union office of CPF of BPRCS.

During the cyclone of 1881 many respondents considered
that their Aouvses would be able te resist eyelonic
storm, but actuvally those structures were not storm
resistant and i{ Is described by the researcher as =
falzse sense of security.
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3.1 IHTRODICTION -

In any type of planning task, public participation hes not
only become a fregquently mandated requirement but it denerally is
(or should be) an intedgral and construetive part of any planning
endeavour. Again one of the major objeetive of this research
praoject is to find out the methods of incorperating people’'=
participation in eyelone shelter planmning, ze in this regard
opinion of the people of study area were collected and anslvzed
in thils chapter.

0.2 3J(URCES OF PEQPLE"S OPINIQN -

One of the major component of the househald gquestionnaire
survey of this resemrch was to collect the opinion of households
on different =aspects of cyclone shelter plan  and community
development programme. So from that =survey different genersal
opinions were found. At the same time, the researcher personsally
telked and took informal interviews of different local level
elites. Therefore, household questionnaire survey & informal
interviews =sare the sources to determine the levels of rublic
awareness, understanding and feeling toward dizaster nanagemnent
and community development.

The memory of two recent cyclones {1981 & 1992) are still
fresh in the mind of local people of the study =ares. So during
household survey, people were asked to dive opinion on disester
manegement effort on the basis of their experiences during these
two cyclones (see Table 5.13).

Table : 5.1
Dizkribution of Respondents by Opinion on Emergency
Hitigation Memsures Ffor Cyclone mnd Surde.

Income Better Food & Cyclone Hore Loen for Total
Group Communic Hedicine  Shelter  Embank- hcuge
{Taka) ation ment Improvement

Upto 1083 12 (B@%) 14 (7O%) 9 (45%) 5 (25%) 3 (15%) 8 (1A%
1091-200a 57 (43%) 106 (BO%) 92 (B9X) 25 (19%) 21 (18%) 133 (180Y%)
J001-0008 13 (37X) 31 (BOX) Z0 (HTE) T (@) B (17%) 35 (1
9021 & up 9 (28%) 25 (TEXY 13 (41%) 15 (474) 11 (4R 32 (1%)

Totzl g1 (41%) 176 (69%) 134 (B1%) 52 (24%y 41 (19%) 220 (109%)
bourcet Field Sorvey, 1793,
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Table 5.1 reveals that 8F%X of the respondents demanded
rroper food & medicine to surviwve during the days after cyclone,
651% demanded proper type of oyclone shelter with =1l the
necessary facilities, followed by better communication system
(41%), more embanhment (24%) and loan for houze improvement
(19%). However opinicn about loan for housing purpose mozstly has
come from housgeholds of higher income group, who hawve losn
repaymnent capacity. But during cyclone of 1981, =all +the
respondents saved their 1lives somehow from the initial blow of
cyclone and then severely suffered after e¥clone due to
tremendous shortage of food and proper medicine. So most of the
respondents (88X%) suddested that storade and supply of sdequate
amount of Food and medicine is essential immediately after the
eyclone. From the opinion provided by the respondent households,
one interesting thing 1is found that though both structursl =and
non-structural components can contribute for the success of
disaster management effort, but as structural components have
rhysicel existence so their contribution te nitigate the loss of
disaster and to reduce the vulnerability of cyclone and Surge can
be understood even by any illitermte person (see Tahble 5.1).

In cease of locating the cyclone shelter, all respondents
suddested that it should be located in a relatively high land
which iz accessible not only in terms aof distmnce but slso  in
termg of fLravelling time especially during the disaster period.
If shelter site is properly connected with the main road network,
then saccessibility to shelter mite frem individuel homestead will
be increased. Regarding accessible distance of shelter gite,
different respondents suggested differently (Table 5.2) and they
gave suggestion on the basis of quality of existing communiesation
networks within thes area. But it was also found from people’s
opinion that, improved road communication with shelter =ite heve
great influence on preferable distance for a cyoclone shelter.

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

Income Distance in km
Oroup
{Takn) 8.2 0.4 2.8 1.2 1.6 Tatel

Upto 1008 4 (%) 5 (25%) 2 (18%) 1 (5%) 8 (48% 20 (109%)
1001-30a92 21 (16%) 48 (37%) 32 (24%) 3 (2%) 28 (21%) 133 €100%)
JI1-50080 3 (SX) 18 (45%) 7 (20%y 1 (3%) 8 (23%) 35 (1%)
ol & up 2 (BX) 12 (38%) 89 (28%) 2 (g% fO{22%) 32 (128%)

Total X (14%) BZE (37X b (22%) T 3% 51 24Xy zZ2290 (108%)
Bource: Field Survey, 1993,
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Though acecording to Table 5.2 most L237%) of the respondents
preferred .4 km as the allowable distance of any cyclone shelter
but interesting thing is that all the respondents (180%)
suggested that if quality of existing communication network was
improved then they ecould travel even upto 1.8 km in bad weather.
Respondents gave various opinions on necessary facilifties in &
properly equipped cyclone shelter (see Figure 5.1%.

Figure 2.1 showus that Figure : 5.1
maximum respondents suggested Distribution of Nespondents by
to provide enough number of Upinion on Facilities Required
toilets & sources for drinking in a Cyeclone Shelter.

weter and & storsge of food and
medicine for emergeney period.
Many of them gave suggestion
For electricity for Jlighting
purpose, otherwise during the
night of disaster dark environ-
ment might make the evacuees
more frightened.

o)

Redarding the management
of A cyclone shelter, most of
the rerspondents ssid that due
to poor manadement,exizsting pu- |
bilie buildings can not provide 1
properly tlle shelter facilities
and for a new shelter good man-
adement is escentinl. They sug-
Hdested different anthorities
for manadement purpose {=Zee

R

e

__________________ e e - b u o

=

Tabkle 5.33. Boerce : Field Burvey, 1993,
Table : 5.3
Distribution of Respondents by Opinion on Shelter
Hanagement: .
Income Unign Than=s Separate
Group Farished Parishad HZD Committes  Donor Total
(Taks}
Upto 1208 1 (5%) B (3% - 13 (B5%y - 28 (198%
1021-350% 14 (11%) 31 (23%) 3 (28 8BS {(Bdx%y - 133 (1869%)
W01-50% 8 (230 - - 23 (TI%Y 2 (6% 35 (10X

o & up B (2B%)y - - 29 (BZ%)

'

(13%) 32 (100%)

Totsl 31 (14%) 37 {(17%) 3 (1%) 143 (85%) B (3%) 2789 (10a3%5
Source + Field Survey, 1553,
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Table 5.3 reveals that mejority (B3%) of respondentz Have
opinion for s separate committee {or the managewment of cyclone
sheller throughout the whole year. This committee will be formed
with the represeniatives from all classes and groups of people of
the community. If this opinion on management is snalyvzed

. according to income then it is found that people of lower income
groups have little faith on union parishad than pasople of higher
income groups. Again sopggestion For making the donor of shelter
site 85 its management authority, only came from pecple of higher
income groups, because in that case it will ineres=e the mocial
prestide of the donor. 5o il can he sssumed thaet this tvype of
sngdestion came Prom people of higher income groups to maintsin
their upper hand Within the Eociety.

Regpondents also admitted that maintenance of any cyclone
shelter entirely depend upon  its continuous use. Cyclone mny
happen once or twice 1in one or twa ¥Years or may not happen sven
for 2/3 vears. So if shelter i= used only in case of eyelone and
it remains unused throsghout the whole ¥ear, then it can not be
mainterined. "Therefore, respondents also suggested different
normal time use of the cyclone chelter {see Figure 5.23.

Figure 5.2 =shows that Figure : 5.2

many respondents sudgdested =zeoh- Distribution ol Respondents by
ool as  the alternative use of Opinion on Rormal Time Use of
Lhe shelter. One thing iz clear the Cyclone Shelter.

that they are nol getting enou-
gh and proper heip from loeal
FYC, so they demanded more eff-
ective health centre 4in new ny-—
clone =helter, Interesting sug-
Bestions have slso come up from
bhem such sz the normal time

—3 HOALYH e
LER L

—r CeLLELE AT Y

JELHIm M CETYRE

use of shelter as college which A
iz not present in that urion D i demes
and use of shelter ns training Lazy s

centre ofF coltage industry For
Homen and youth, Sourre 1 Field Pyryey, 1593,

5.4 GERERAL PEOPLE'S OPINIOR QN COMMUNITY DEVELOEMENT :

Aceording to  Figure 3.3, 57%¥ of the respondents sre
partinlly lhappy about the pre=sent community development
sctivities which are going on  within the study arca, 42% are
happy and only 1% is not at all happy. How different non-
Eovernmental ordanizations (HGD} are working on different
projects of community development in the study ares. That's why
local people are more or less happy, though no organized and
rlanned community development project was found by the resesrsher
during field visit.

H46
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It wass alse found thst Figure : 5.3
Eeneral people are more Feople s Opinion on Present
concerned about their own Community Developament Activity.

econamio development rather
than development of their
living envirconment within
the community. So their api-
nian on  community develop-
ment is limited within
sugdestion for few community
service fapility and mccord-
ing to Table 5.4 not a2 wide
variety of sugdestions were
found teo impreve the inhszbi-

S EARALLY
HaPry FETEY

ey varey
) 1o

F HAPPY {nego

tant s quality of 1life in

the area. Sruree @ Field Survey, 1991,

Table : 5.4
Distribution of Respondents by Opinion Abount Community
Service Puacilities.

Income Health High College Training Loan Foods & Eleotri-
Grougp Centre Schaol Centre  Giving Bridees oiky
{T'aka} For Adency

Cottage

Induskry
Upto 16637 13{65%)y 3(158% - 105% AC15%) 15({75%) 15%y
19613060 B EREY 44(33%> - 20285 ZLO1BEY BHCEIRY  1411%}

O -0 15(43%) BOLTEY  1(3%) 1(3%y  BCI7%Y  14(4B%y  1(3%Y
L & up Z21(BB%) 11(34%) 130 - 11¢34%y  ZB(B1%)  3(9%)

Total 129(53%) 84(29%) 2¢1%y 402450 A1018%y  123¢E8%y  18(9%)
Gowrce: Field Survey, 1957,

Table 5.4 shows that 59% of respondents expressed their
preference for health centre and 5B% for improved condition of
communication network, s =mall amount of theam (19%) also gave
opinicon for loan giving agency. Among these suggested communiby
gervice facilities, health centre and road systems will improve
the gqueality of 1ife in community. While Iloan giving agency may
improve the economiec condition of the community and ulltimately
this improved economic condition will help the community  to
attain better quality of 1ife. As = result developmsent of
community will be possible and at the same time this development
wlll help to scecelerate the process of rurrl developwment in the
regian.
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9.9 OPINION OF THE LOCAL ELITES :

Opinion ofF local elites ere more or less beld and direet on
different aspects of digaster mansgement and conomunity
development activities. Local wunion parishad chairman and UFP
members sre not At rRll happy sbout the on going oyeclone shelter
projects of Farcilities Depsrtment end some HGOs in the ereas.
According to them the site ¢of those shelters were chosen without
consulting the lacal people and elected public representatives
were not emlso included in the managesment of thoze projects. They
think that without improving the internal road network of the
area rnd its communication with the neighbouring Cox’'s Bazar
town, only cy¥clone shelter can not reduce the +volnerability of
the arezm. P Chairman also believes thet if a big amount of house
building 1loan with low intere=st for nulti-=toried =torm
resi=stance structure mre given then pecple will not terke it, as
people are more interested for investment in more productive
gectors, but sgmall amount of loan for low cost housing can be
taken by =olvent pecple. According to the 1loeal level elected
per=sonz, thingds regquired immediately after cyclone of 18991 were
cooked food, proper medicine, C.I. sheet ete., They are al=zeo naot
happ¥ sbout the community development programmes of HGOs in the
area. UPF Chairman informed that publicity of WG0s projects are
more than their actusl performsnce. Agein their housing project,
loan giving scheme etc. are helping rich people, while poor
people of the =srea need more attention. He also described the
social forestry programme of zsome NGOz in +the sares ss = taotsal
failure due to mismanadement in this =mector. UF members suggested
that eco-ordination samong different community development and
digszter management projects is must snd for this co-ordination
A Separate committee comprising of local elites =nd thans level
govt., offiecial=s can be formed.

Acoording te Assistant Engineer of Cyclone Protection Sub-
Division of BWDB at Cax’ = Bazar, without any embankment cyclane
shelter &slone can not gave the pecple of the aresm from surdge
water. The existing embankment at EKEhurushkul was constructed in
196@ s to protect the agricultursal land Prom saline sesa water not
to protect the area from high surge water. Wow the length of this
embankment in the study union is 8.5 Em and its height from G.L.
iz 3 m. This embankment was completely washed =mwmy by the cyclone
of 1991. How with the help of Saudi Aid, BWDB has taken a project
to protect the entire Chittagong coast from Chittagong to Teknaf
from surge weter by compacted earth embankment, ite height will
be determined by considering the previcus maximum swurge water
height of this coastal region. He thinks this embankment will be
more effective to save the lives of lopal people from storm
SuUrge,

Adocording to the =nb-assi=tant engineer of the zame divizion
of BWDB, the mejor problem faced by them for maintaining the
enbankment iz the 1local people’'s attitude., Generslly shrimp
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etltivators cut down the embankment without consulting BWDB
afficisls to get sem water in their shrimp bed and this
ultimately reduces the strength of earth embankment. How in
Khurushkul coagt there are only two .91 m dia R.C.C. pipe within
the embankment to drain out the rainwater From land side tg sea
g1lde, but in new embankment BWDB will construct sluicgates at a
regulsr interval especially where there msre shrimp farms and
these sluicdates will be coperated according to the demand of
local peopls by a committee of U.P. members, local farmers and
shrimp cultivators.

Another Assistant Engineer of Cox's Bazsar BWDB's 0O&H
Division has described the situmticn of cyclone of 28th April,
18981, who was present at Cox’'s Bezar during that time and visited
Khurushkhul unicn immediately after the cyeclone. According to him
signel Wo. 6 wes hoisted for Cox s Bazar at 2:00 p.m. of 28th
April, 1881, then =ignal number 2 was hoisted efter G:00 p.m. and
finally it incressed to danger signsl Ho. 1P at 8:80 p.m. &t that
time miking for evacuation started. Before 1B:B@ p.m. wind flow
of high velocity with rain of medium intensity was continoing,
but at 1l:p.m. tremendous wind flow started with rain of maximoum
intensity and it econtinued till 3:88@ a.m. of 30th April. With
tremendous ecyclonie wind sea water began to enter inte land side
and surge water reached its maximum level st 1:@® a.m. of that
night. He also informed that by that cyeclone entire Khurushkul
union was affected. Casualty was relastively lower than adjacent
Hoheshkhali island, but all the temporary structures of the aren
along with standing crop in the field were completely destroved.
Almost all the sources of drinking water were polluted and many
reople died by drinking that polluted water. Rastarpara,
Pecharghone, Rakhainpare, Jaliapars etc. were highly affected
villages of the area. Due to poor communication, supply of relief
in those wlllegez were also delsyed. Level of surge water redoced
after ecyclone, but at Rakhainpara, Restarpara & Pecharghona surde
water with §.48 to B.81 m height remained for even 2/3 daye after
cyclone. There was no embankment a8t the =outhern banks of
Joariakhal, =0 Bsurge water also entered from that khal to
Fechaerghona and northern =side of Rastatpara which was almost
unpredietable to +the local people, so they suffered very much
during evacnaticn process.

Froject officer of DPPFY of BDRCS informed thst BDRCS
construeted 2 cyclone shelter in Khurushkul union. This shelter
is also a centre of community development =mctivities of BDRCS mnd
for this shelter land was c¢ollected from &an interested donor.
EDRCS believes thet instead of purchasing land this type of land
donation will mahe an intimate relstionship between shelter and
community. Shelter of BDRC3 is managed by a committee of lacal
people where land donor has no influence. But during field wvisit
the researcher found <that the perzon, who donated hi=z 1lsnd For
the shelter of BDRCS at EKhurushkul, wes the hey person of
managing the shelter activities, though there was a committee to
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look after those activities. FProject Officer slso said that for
choogingd. location of their shelter, at first highly affected
villages near the sea of Ehurushkul were identified then they
agsked the people of those villages Lo donate land for
construeting a eyeclone shelter. When a donor was found then they
investigated whether +the land iz properly connected by road with
the nesarby homestesds and after «checking thet they decided to
construet their shelter on that land. For choosing its  location
no other survey or investigation was done. BDBCOS also believes
thet without improving the living condition of community people,
their vulnersbility 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 &
health centre, a wocational training centre and a feeder school.
The ecstchment area for these community development sctivities iz
the area of 1.8 km radius arcund the shelter building. This
entire programme was run by Cermsn Red Crosz and recently due to
fund shortage community develcpment activities have been stopped.

The local workers of NGDs alsc gave positive opinian far
collecting land by donation and they alsc have supported the
BDRCS "= process to choose the location of a eyeclone shelter and
its community development activities. BDRCS is also running its
CPP programme for mainly evacuaticn purpose during disaster.
Local CPP official st Cox’'s Bazar informed that CPP volunteers
are not paid and during normal time these wvalunteers are not
involved in &any BDRCS programme. DPP workers are completely
sgparate and CFF has its own =separate Centre in Khurushkul which
has no connection with the loecal BDRCS shelter.

9.6 SUMMARY:

The field survey on the people’s choice, regarding the
potential mea=ures of digaster management &and community
development have shown some interesting festures. These Fentures
are anAiyzed in this chapter. The major findings of this snaslysis
are described belaow

-- To reduce the vulnerability of this area, local people
believe that without improving the srea’s communication
network only ecyclone shelter will not be effective.

-- In ease of an improved communication network slmost all
the inhabitants will be able to move wupto 1.8 km to
find out a shelter during the disaster.

—— Acecording to general people the most neceggary
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facilities in a cyclone shelter atre enough number of
toilet=, =mources of drinking water and a storage of
food and medicine for emergency period.

Regarding the management aof eyeclone shelter, most of
the leocal pecple have suddestad for = separate
committee comprised of the representatives from =all
nclasses af the society.

Hajority of people have given opinion for schoaol and
health centre as the normal time u=ze of cyeclone
zshelter.

The 1locally elected public representativesx like UP
chairman and members are not at all happy about the
current community development and dissster managemnent
projects in the area. According to them co-ordination
anong these projects sand involvement of local pecple
within thase projects mre not at all present.

Aecording to Iogal elites, a big amount of house-
building losn, even with low interest for multi-storied
storm resistant =struecture will mnot be taken by the
pecple, as people are more interested for investment in
more productive sector, but small amount of loan  For
low east housing can be taken by well off people.

Both BDRCS and H#G0s usually ecollect land For cyclone
shelter from interezted donor. Because they hRealieve
that instead of purchesing 1land for cyclone shelter,
collection of land From donor will npake sn  intimsate
relationship between shelter and community. But during
field wisit the resesrcher found that dongrs were
taking =additional edvantage=s from the local cyolone
shelter of BDRCS.

Note

Dizaster FPreparedness Programme 15 1integrated with
Compunity Develepment FProgramme of Hangladesh FRed
Crescent Society.
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6.1 INTRODUCTION - |

During the last two decades the international community has
become increasingly alarmed by dissster, which heve tended to be
more destructive as they affect over larger concentrations of
population. While the response of the internstional community has
been focused primarily on relief action, it is now realized that
the actual and potentiml econsequences of dizasters are becoming
go serious and increesingly global in scale, that much greater
empheasis will henceforth heve to be given to planning and
prevention. The effects of natural phenomena mus=st be viewed not
only in humaniterian and broad socimel terms, but alse and
primerily. in economic terms. Haturel dizasters are s fFoarmidable
abstecle to economic and sacial development. HKoreover, in terms
of percentage of gross national product, the losses caused by
disasters in some disaster prone developing ecountries more than
cancel out &any real economic growth. There has thus heen a
growing eawareness by Governments of the need to focus nore
attention on disester preparedness and prevention, and a
recognition of the fact that disaster prevention and pre-disaster
planning should be an intedral part of national development
policy (UNDERD, 187%7)., The traditional concept of disaster
management, Wwhich econsidersz only one way flow from npetural
phenomena to human sactivities has, therefore, serious limitations
(Sazansmi, 1991). The new concept of two-direecticnal disaster
manadement, on the other hand considers the effect of human
activities on netural and sacio-economic environment which, in
turn, influence the extent of naturmsl disaster s=significantly
{Jahan, 18913,

6.2 HEED FOR AN _JTHTEGRATED APPROACH TO CYCLOR
HANAGEMENT ASD COMMURITY DEYELOPMENT PLANNING :

Yulnerability due to natural disester is different from
country to «country, place to place and person to person.
Basically vulnerability +to natural disaster 1like cyclone and
storm surde depends vpon the physical and socio-economicg
condition of = particular site. The =analysis of the effects of
the April 1891 cyeclone in Bangladesh has shown that the extent of
cvclone disaster is not only a function of the intensity of the
eyclane disaster, but alse of wvarious aspects influencing the
process of s=socic-economic development and environmental chande.
In other words, human sctivities slsoc play s significant rele in
determining the dimensian of netural disssters., S0 1in case of
Bangladesh, the high population density of neerly 880 persons per
km? and the high growth of population of 2.0 percent annually
present potentimnl scope for social vulnerabilities to storm surge
end cyclenie digasters. Especinlly, the Chittagong anrd Cox's
Bazar districts have the highest population growth (BBS, 19813,
Again guality of community service fecilities like communication
network, wutility and service lines, housing conditions ete. are
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also very poor in the coastal regions of Bangladesh. Therefore,
the impacts of c¢yelones and surges of equsl magnitude would be
different in Bandladesh than USA or anv other developed country.
From the recent natursl disasters in Bangladesh it is found that
the existing dissster manegement system of this country iz uni-
directional {i.e. Fflow from natural rhenomena to human
sctivities) but also grossly inadequate in terms of =uch aspects
as men end materials, legal instruments, spatial coverage, publie
participetion and linkage with development planning., By analyszing
this situation it can be said that without improving the guality
of 1ife and living environment in coastal community of Bengledesh
reduction of lozs=ses due to evelones will not be possible.

Under theze c¢ircumstances for improving the dissster
management capsbility of the nation, policy makers must consider
integretion of disaster management with community development
planning and involvement of gdeneral public at all levels &nd
efsades of disaster manadement process.

The major purpose of the integrated s=spproseh to eyclone
disezter management and community development planning are

-= To increase the efficiency and capsbility of the
cyelone disaster management system.

-—— To intedrate the comprehensive counter-measures against
eyelone and storm surde within everyday 1ife of the
people of cosstal regions of Banglsdesh.

- Te ereate a community which secures its own safety by
improving socio-economic condition of the people and
developing phvsical infrastructure.

-- To involve the general public at all levels and stagas
of disaster management activities,

6.3 BOLE OF CYCLONE SHELTER FOR INTEGRATED APPROACH -

The main purpose of a eyclone shelter is to provide
evacuation space for a lerge number of people at a time during
eyclone and storm surge. Az the number of large scale permanent
structures is wvery limited in the coastal regions of Bangladesh,
g0 to redure the loss of human 1livesz, the 1991 disaster has
proved cyclone shelter to be most effective. The epproach of
disastetr management iz likely to provide organised preparedness
for facing possible natural dizsaster in future and ensure timely
mobilization and effigient utilization of aveilsble naterials and
human resoureces. Therefore, considering this approach of disaster
management it ecan be s3id that ovelone shelter is a very
important s=tructural component of disaster manegement., But,
without introducing = better 1living environment in coastal
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regions of Bangledest only cyclone shelter will not be able to
bring the rcoasts] community s vulnerability to cyclone and storm
surge at minimum level like developed countries.

The physical [acilities provided by the cvelane shelter will
be able to provide the space to earry out the communilby
development activities, social functions and at the same time to
implement different stages of eyvelone disaster management
responsibilities, which will ensure the milltipurpose nse of a
cyelone shelter and its continuous maintenance. It is  n yery
important objective of the disaster management programme that
counter measures against natural disaster like evolone shelter
have Lo fit in within every day 1ife of coastal communities,
Fuonctions for disaster prevention should be provided net only
With work sppropriate to disaster rreventicn, but also with those
for long term community development and obther improvenent work
for community service Tacilities (Matsuda, 1391;. T% memns a
cyclone sheller has to be considered not only as = platform to
provide evacuation space to the distresszed people, but also as a
community development centre which will serve as the foral point
of all community development activities. %0 the cyclone shalter
will be able to play an  important role to implement the modern
approach of disasler management (i.e. integrated appromch to
cyclone disaster management and commanity develapment planning)
Bt grass root lewel of coa=stal regions of Bangladesh.

Figure : B.1
Role of the Cyclone Shelter within Integrated Approach.

Dizeslbor At Commiinity
Management ‘— village —’ Development
Funelions lovel Artivilies

Cyelone Shelter

N

Comminity Develoumont
Cenkre

dmurce ¢ Author's Buggestinn.

Again cyclone and storm surge may nol oeour every year and
at the =same time cyclonue is such 2 natural disaster which mar
last for s few hounrs and its conseguential effects 1ike s2torm
surge may last for a few days only. Therefore, +he physicatl
facilities and management capacities erested for cyclone shelter
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may remein unutilized over a long period of time. Thus it is
sssumed that wuse of cyeclone shelter as community development
centre throughout the year may assist in capacity utilizetion of
the physical Facilities and other logistic= created for cyclons
shelter and shelter building s continuous maintenance.

Therefore, proper planning and design aof cyclone shelter
with =ppropriate location, size, proper service and fecilities
within it are wvery important teo ensure the success of integrated
approach to cyclone disaster management and communitiy development
planning.

6.4 COHPORENTS OF CYCLONE SHELTER PLANNING TASK -

4 cyclone shelter should not only hbe used as & pletform far
survival but alsc ag a centre for different types of community
sctivities, i.e. it will be used ms cyclone shelter cum community
development centre. By considering the bazic requirements of the
eyclone shelter cum community development centre its planning
task has been designed and the major components of this plenning
has been identified as follows

1. Identificetion of normal time use of cyclone shelter.

2. Determination of size of cyeclone shelter.

P3. Selection of loeetion of evelone shelter,

Pd. Identifiecmation of de=ign gunidelines for cyclone
shelter.

@5. Incorporation of people’s participation in cyelone
shelter project.

8.5 IDENTIFICATION OF NORMAY,___TIMHR USE OF CYCLONE SHELTER FOR
COMMUNITY DEVELOPHENT FURPOSE -

Scocio-economic and physical condition of different constal
comnunities are different within different coastal regions of
Bangladesh. Sco identification of community development mctivities
&5 the npormel time function of proposed shelter will entirely
depend upon the actual physical condition of the site of shelter,
deneral life style of people of that area (see Section 3.5) and
peaple’=s choice (=ee Figure 5.23. Ethnie confliet is5 not at all
rregent in the study area (see Table 3.8 & 3.9), but local people
are more Or less not heppy with the present community develocpment
works of this ares (see Figure 5.3). Again from the field survey
in the stondy area it was found that female, aged, children and
specislly pecple of lower income groups ere highly vulnersbhle to
any natural disaster. Therefore, socio-econemic development of
these groups of pecple and overall improvement of living
environment of the whole community will facilitate to form =
better gquality of 1life within the community and it will
uitimetely help to create a community which sSecures itz own
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zafely hy

itself sgainst ovclane and storm

SUTEe .

group of community development netivilies Are,

- Homen

- Children
- Aged persons
- Houvseholds of lower income Hroups.

From the field survey in the study areas of Khurushkul
union, socio-economic and rhysical problems of the comiunity were
found and to solve those problems, corresponding necessary
gctions were identified, Those problems alond with the

corresponding actions sre deseribed below

Problens

Required Actions

Necessary Physical Facilily

Overalt sgcio-
ecenoaic status of
the lecal pesplie 15
Yery gmor {see Tabie
18] and B7Y wf
total population are
present in either
lower nor [ower
niddle ingome qroup
(ser Table 3.13).

¥ of female popula-
tinen have no access

to earning (see Tiqu-
re 1.9k Table 3,171,

The existing situation of
erananic activities [see Table
T 461 b Tand ownership dats
[see Table 311t fodicate
prospetts for developnent in
mutti sectoral employnent
oppartenities 1ike,

. Eonmercial Livesfock and

woeltry rearing (see Section
37

. Planced afterestation within

privaie and khas land [see
Section 340 & 17}

Orqanized sweet waker fish
praduction in Tecal waker
bodies [cee Spelion 3.15).

- Developaent of fishing related

enterprises like, fisling nat
E fishing boat manutacturing.
Sperial attention tp increase
production ol [amous
agricultural products of the
area [see Spchion 1,13},

Improvesent of femple educat-
ben level,

Provision of househpld based
income sourtes,

. Froviding livelihood loass to

wonen (see Table 5.1].

l.a. A centre tp operate the
eoanuslty based poverty
alleviation progrannes.

b. A centre to co-ordinate &
aroafize the activities
pf v1llage level ewkens-
inn workers on,

- Yelerinary cervice.
- Foreskry.
- Fishery.

C. f centre to condict buman
resoprce developaent
related training.

d. & centre to organize
riral tredit programees.

Lo
Tl

Bigh Schogl whick will
facilitate female
eductien within their
aliowable wovenent area.
b.L. & village level cenbre ty
sperate female developa-
ent progr zmmes.

ie7
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Praoblens

Required Actions

Necessary Physical Facility

i.a,

Present focal markels
are net providing tle
marketing facilities
for the lorally
produced goods [see
Gection 3.11].

Z1f of the tptal
popuiation are prther
chilfren or aged {ser
Figure 5.4].

Pereentage of depend-
ent population is
high {see Tahle 3.74.

Comawnity people are
nore interested far
bigger families [see
Table 3.3 k Figure
3.97.

I,

4.a.

Developneat of 2 new narkek.

Inprevenent of nature of the
presant narkekls,

Knre emphasis shogld be qives
on fanily planning activities
ta redyce percentage of
vnderage population.

Frogramme for adult education
should be taken sperially to
give thew training oa disaster
preparalion.

Mabivational and nonitoring
programne sbouid be talen for
fanily plannisg purpose.

Properly equipped ang
dedicated village ipve!
extension workers shoutd ke
employrd Tor fanily plannieg
pirrpose.

b.2. A trawning centre o

train up female on,

- Commercial livestock ang
poultry rearing.

- Sopial forestey.

- Specialized weaving.

- Hophisticated patkery.

= Fishing net manufar-
turing,

- horural credit centrp
with dodr to door
seryice.

3. A omarket place with
NRCESSAry sarvices and
facilities for wholesale
trading of [ocally
produced goods, whick is .
proper 1y connected
With neighbouring growth
centers and etonomically
active zones.

k.3, N tenkre to operate
Family welfare ackivitios

at village level.

-

f centre to conduck adylt
educakion programmes at
¥illage lewnl,

T A properly equipped
village leve] rentre tg
give door to doar fanily

planniag service,

-

A comnunity hased cesbre
to coordinate e activi-
ties of village level pa-
Eensien workers of fanjly
plansing programme.

1a¢




Probleas Required Actlens Wecwssary Physical Facil{ty

b In caze of persunal B.a. HQualiby of village level b.a. A properly equipped health
health care and prirary beaith care services tentre to provide primary
hygiee recidents of shenid e inproved, health care sarvices spac-
ali income growps zre ially during dicusker at
very much reluchant b. Training programaes at conminity level,
and careless {=pp comsunity Jevel shouid be
Figure 3.12]. taken on personal health care b. A community tevel centre

and hygiene, te coeduct training progr-
annes on personzl health
care and hygiene.

T Most wi the people 1.3, Enmphasis skould be given an 7.a. Proper inslitution tn
being illiterate are increasing the Jevel ol gene- increase tke fevel] pt
nernally convinceable tal edvcation in comnanity. general educatipn withia
b less artive in com- the reach of commenity
annity development b. Primary school Based training penple,
activities nd tp co- & drilf progranmes on
naunity participation disaster masagenent should be L. A comnunity based centrs
for cyclone disasker taken, te conduct the training B
naragenent (spe drill programee on disas-
Figure 3.8 @ Tahle ter managemant.
3am.

A, The quatity of const- [ 8.3, The horesteads 1n the romn- B.a. A cosmunity based centrs
reckion of houses § unity should be storm resis- to co-ordinate heusing
their quality in ter- tance, improvement progranee.

#s of services and
utilities are nok op b. Cerlain Tow cost houses with bo A comeunity dased credil
te the standard [cem the plinth height above the tentre to provide howse
Tabie 3.9, 3.79, naximon level of surge water building Ynam for low rpst
.20 & Figure 3,115, can be constructed within Ehe storm and surge water
conmynity. recistant hoose,
t. Cormuntty based service
rentre should be develnped Lo
provide facitaties for impr-
oving services and ubilitjes
within the individual
humestrad,
From the above table it is FPound that, problems and
corresponding reguired actions which are related to community

development can be clazsified inte the following three groups

which will
Process.

= Improvement of community's economic condition
ultimately mceelerate country’'s rural development
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- Improvement of social consciousness in  the community to
facilitate disaster management and community development.

- Improvement of physical infrastructure within the community
to prepare a risk-free living environment from syclone and
storm surge.

Therefore, for the above improvement purposes the physical
fecilities of cyclone shelter can be used for following community
development sctivities throughout the whole year

- Providing space for wmeeting and administrative works of
community development committes.

- Functioning of soecial services 1like adult education,
primary education, female sducation, informal education end
education on primary health csare and hygiene.

- Providing space to offer community servicez Iike mother and
child health care service, emergency medical service and
veterinary service.

- FProviding space to conduet human resource develapment
related training programmes like +training on goninl
forestry, fisheries, specinlized pottery, commercial
livestock and poultry rearingd and specialized weaving.

- Providind sparce to conduct rural credit prodrammes.

- Providing space for wholesale trading centre of loeal
praducts and short time accommodation for wholesale treders
of other locelities.

- Bmall scale ghopping facilities to meet the daily
neces=sities of the community.

- Providing space for manufacturing of fishing net, different
components of sealed Jlatrine and assembling of Thand
tubewells.

Along with the sbove facilities, cyclone shelter will provide
office, =torage and shelter space with enough toilets and soutrces
of drinking water to operate and eco-ordinate the pre, during end
rost disaster phase respongibilities of disaster msnagement.

6.6  DETERMINATION OF SIZE OF CYCLONE SHELTER -

Size of a partieular physzical Feacility like cyclone shelter
will wiltimetely determine its capacity to serve itz main
function. Size of cyclore shelter will depend vpon the following
Tactors
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- 3ize of the c¢atchment area, i.e., the ares for which
cyclone shelter will be constructed.

- Population within the catehment area, i.e., pumber of
people which will be served by cyclone shelter.

- The purposes for which shelter will be used and necessary
facilities to serve those purposes.

- Bequired spaces for all necessary Pacilities within And
around cyclona shelter.

- Total required space and sllocstion of space to different
uges and locations.

The =above factors are used in size determination task of
cyelone shelter planning in the following secticons.

6.6.1 IDENTIFICATION OF CATCHMERT AREA :

The catchment erea of & cyclone shelter is the mrem from where
people come to take shelter during eyclonic storms and surges.
Identification of this catchment ares i & complex metter and it
actually depends upon the site chaeracteristies of a particular
area. In this research, catchment area of eyelone =helter has
been determined on the bassis of the folleowing Factors

a. The extent of the aresm within the =tudy union which is
highly affected by the cyclone of 13991,

b. The distance which most familiez were willing to move
during the recent incidents of cyeclone.

¢. The density of habitations and settlement pattern.

d. Communication network in the aren.

The above factors are described below, |

a. Ti tent of il ithin &I tnd . hich  is highl
affected by the cyelone of_ 1491:

The entire EKhurushkul wunion was badly demaged by the
cyclane of April 1991. But the north east portion of the union
which 1s known as Tetaia meauza is basically a hilly ares.
Agrin the land lewvel in the middle portion of EKhurushkul mauza
is quiet high (4.5 m above PWD datum) in relation to mesn ses
level, So Tetais manze and middle portion of Ehurushkul mauza
were pot flooded by surge water of cyelone 1991. Within the
study area, on both sides of DC roaed (whieh is within P.45 knm
from that rond) level of inundstion was between 1.83 to 4.88
m. During that cyclone surge, water also entered in the north-
western portion of Khorushkul mauza (see Table 4.1 & Figure
4.2)., Therefore, it wes found from the field survey that, a
0.8 km wide strip of 1land in EKhurushkul unien along the
eastern bank of Woheshkhali channel was completely washed evway
by the surge water of cyclone 18391. This highly affected aren
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of the study union is B8 km along in the north-south direction,
but in the extreme southern portion of that ares no settlement
was found. From Southern boundary of the union upts 3.2 km,
the area is completely used for shrimp cultivation end =alt
production. Within the rest 4.8 km long portion of that
affected area, following villages exist,

- Fecharghonsa
- Eastarpara
- Jaliapars

- Eakhainpara
- Monupers

- Hatkulapars

All the above villages sre locsted in north-zouth direction
glong both the sides of DC road.

T} Jist hicl b famili 1113 I luri
the recent incidents of cyclone :

From field =survey it was found that during the April 1991
ecyclone almost sll the people of the study area vacated their
houszes, because they properly anticipated the magnitude of the
coming c¢yclone and the direction ¢f the storm towards the
Eastern coast. But due to deterioration of 1sw and order
situation during erisis period there was a risk of looting of
empty houses and there was =8 shortsge of proper type of
cyelone shelter in the area during that time. 50 most of the
families moved only when winds picked up gale, during that
time outside environment was totally dark, it was raining with
maximum internsity (see Figure 4.14) and rt the same time
communication network within the mrea wes very poor. So people
could not move too far frem their houses ta find out a
suitable shelter. It was found that most of the femilies
travelled 2.4 to 2.8 km to get a shelter space (see Figure
4,14%. But during the household =urvey mlmost all the
respondents reported that they could travel upto 1.8 km to
reach a shelter =site if they were properly informed about a
proper cyclone shelter which was closely associsted with this
loenlity and accesz=ible by a good reoad network.

Il:hﬂ dgnsitl ﬂf hﬂbitﬂtjﬂns ﬂnd Eﬂttlﬂmﬁnt pattern?

The density of habitetions is obvicusly a major factor in
determining the c¢atchment area. Where density is high
catchment area will be small, since the capacity populsation
will be living close to the shelter. Density of habitetion in
the study snion (9.55 per Hectaredisee Table 3.4 is
relatively high than other coastal loeslities. In Khurushkul
union, villages are of linear pattern (see Section 3.4). As
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all the major roads of the area heve gone through the ares in
north gouth direeticn, so willages n8also developed here
linearly in that directicn.

d. Conmunication pnetwork in the area -

Conmuniecsation network especinlly the road network is =a
vital factor in shaping the catechment marea. In the srea where
there is no proper road network, people will face tremendous
problem’ te cross even & snall distance during the time of
cyclone. It i= al=o found that people do not prefer to cross
weter way especinally during the night of disaster. So poor
communication within an area will reduce the movement
cepebility of the people for taking shelter in case of
disaster, that means in that particular loecrelity the Bize oF
cetechment area for g proposed oyelone shelter will be smeller.

In the study union, there is s defined roaad network which
connects the union HR with the adjecent growth centres and
meinteains interconnection between different villages within
the union. But due to poor construction gquality (see Table
4.8) and lack of reguler maintenance, this road network
usually fails to serve the iphabitants properly during both
monsoon  and disaster periods, So  improvement of gquslity of
this road network and its proper connection with the proposed
cyclone shelter site will be obvicusly helpful Ffor a  large
number of households located within a relatively wide area, to
take the adventage of that cyclone shelter. That memns size of
the catchment aree of prroposed cyclone shelter capn  be
incrensed.

On the besis of the above Pactors and their analy=es in
relation to the study area, the catchment ares of the proposed
cyclone shelter hss been identified. This catehment ares ig
located in Khurushkul mauzs along the western bank of Moheshkhali
channel, it is 4.8 km long in north-south direction and ©.8 km
Wwide in east-west direction. This catchment ares is extended froem
the northern boundary of the study union upto 4.8 km in southern
direction, within which six villages of Ehurushknl mauza of the
study wunion =are located and those villeges are Pecharghona,
Rastarpers, Jaliapars, Rakhainpara, Monupara and Hatkulapara.

6.6.2 DETERMINATION OF FUPULATION OF THE CATCHMENHT AREA :

The existing, under construction end alresdy proposed cyclone
shelters within the catehment area will =merve the population of
that erea in cese of any probable disaster in Future. At the sane
time other multi-storied permanent structures which sare now
rresent and which are going to be econstructed within the
catehment ares can &also be used for shelter purpese, But the
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present population of the eatchment Ares will be increased in the
next twenty wyears. If 1t is possible to serve the present total
population of the area with the g¢ombined capacity of those
rresent and fFuture shelters within the area, then with the
incresse of population in the next twenty years those shelters
will be over loaded. How it ig necesissry to determine the number
of peeople wheo will be 1left beyend the combined capacity of the
existing =and already proposed shelters of the cetchment narea
within the next +twenty years . After determining this surplus
population it will be possible to find out the number of required
cyeclone shelters and their sizes to gerve the surplus population.

According to the census of 1881 (see Table 2.3) the population
of the catchment ares in Khurushkul union is

Bastarprra - g749
Fecherghona - asvy
Jaliapsars - 1,730
Rakhainparsa - 333
Nonupara - 1,847
Hatkulapars - T2
Total 6,328

By considering the 1981 census peopuletion as the base yeer
populetion of the catchoent area human popnletion of the sares at
gecmetric drowth is estimated st 8,402 asnd 13,475, respectively,
for 1293 and 2013. For this poprletion projection purpose annual
grawth rate of population for the study union hes been calculated
separately, becsuse most of the people of this ares migrated here
in recent years from near by districts {(see Tahle 3.B, Figure 3.8
B 2.73. But the existing, under construction and already propo=ed
buildings 1in the ecatchment ares (see Table 4.3), which can be
used a5 cy¥gelone shelter will be Aable to serve the following
number of people,

Cyclone shelter of BDROS . . e e et 7o
Cyclone shelter of World Yision (under ecomstructiondy ... ... ... 1.080
Hiddle Hhirnshlml primaty school {(existing) ........ oo, 1,500
Eism of Hekhainpara (existing ) ..ot i e i et tieeeeenan 75
Shelter cum health centre of Genashastha (proposedd .. ........ 5,000
Totel capacity of sbove shelters ... ... it it i eee e g,

o by econsideripng the projected populetion of the ecatchment
ares in the next twenty years, it 1s Found that, (13,475 - 3,000)

= 4,475 will be the surplus populetion for whom additional cyclo-
ne ghelter will be needed in that srea.
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B.6.3 DETERMIRATION OF HECESOSARY FACILITIES -

Durind co¥yclonle period shelter building will be used to
perform different pre, during =snd post disaster phase
responsibilities of disaster menagement programme in the grass
rooct level. On the other kand, during neormal period shelter
building will be used toc execute different activities of
community development programme. Agsin  threough the anealysis of
Hate Found Ffrom Fleld survey it has been zeen that, there is &
negative correlatilion between income and tendency to leave the
hounze during cyelone, that mesns pecople of higher income droup
ara lesg interested to evacuate their houses during disaster,
because they possess many valueble as=sets and due to present
gsgeial condition there is always e chance of looting in totally
empty hou=zes.

At the mame time, information gathered from field survey shows
thet there sre =zome one storied pucea buildings in the study aresn
(gee Table 4.4) and pecople of higher income groups are interested
to take =mell =cale laan for improving their houging condition.
Therefore, it is =ssumed by the researcher that, if small scale
loan with lew rate of interest for low cost storm and surge water
resistent hou=ing i= awvailasble, then some households of higher
income group of the study srem will come Forward to take the
edvantage of that housing loan. In  that case salongd with large
scale formal ewyelone shelter, some individuel houses of the
catchment &area can also be developed as the shelter space For
those who do not want to lesve their own hou=ing environment even
on the eve of a disaster. Therefore, in that case two types of
shelter space sre proposed by the researcher for the catchment
aren. These are

1. Large scale cyclone shelter cum community centre, which will
ke uzed for,

- Froviding =helter space For cyeclone and =surgde affected
pecple and livestock.

- Btorege =pace for houszehold belongings of cyclone aeffected
pecple, storagde of emerdency medical alds and other
sepplies like food stuff, tents, blankets, firewood etco.

- Landing pletform of boatz and trawlerz to get outeide
relief items quickly.

- Providing space for administrative works of disaster
manedement at pre, during and past dissster period.

- Aszsembly of volunteers.

= Providind emergency medical services for the community
immediately after the cyclone.

-~ Providing sparce for meeting end mAdmninistrative waorks of
pomouniiy development committes.

~ Providing =pace to offer community services like mother and
zhild heslth care,emerdency medical and veterinary service.
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Functioning of sociaml s=ervices 1like adult, primary and
femsle education =nd edueation on primary health care.
Providing space to conduct human resource development
related training Progdrammes like training o gsocial
forestry, specislized pottery and weaving, fisheries eto,.
Frovidingd space to conduet rural credit pProgrammes.
Providing space for wholesale trading centre of loeal
products and sghort time accommodation for wholesale
traders.

Small scale shopping facilities For the community.
Froviding space for manzfacturing of Fizshing net,
components of sealed latrine eand assembling of hand
tubewells,

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

Providing space to give shelter for those people who want
te stay within the close rande of their homesteads to icok
after their valusble assets during the cyclone periocd.

Providing space to meet the households” requirement of
covered space For living and other family activities during
normal period throughout the whole year.

Therefore, to perform the above activities within the cyclone
shelter complex, following fecilities will be needed in large
cyclone sheliter for disaster management, purposes {(see Table 4.13
B 4 14y

Heorfoen 0 OO R

The

Space for evacustion site of cvclone afFfected pecople.

site for emergency shelter of domestie snimals.

Storade space for materials carried by the affected people.
Facilities to protect the evecuees against rain and storm.
Toilet and source of pure drinking water.

Cooking Tacilities.

Drainage, waste disposal and lighting facilities.

storade space for relief goods and equipments.

Office space for administrative and meating purpose,

physical fscilitie= which zre required for community

development activities within the community ecyeleone shelter can
be identified az follows,

",
b
c.

Office space for edministrative and meeting purposes.
Starage facilities.

Clessroom fecilities to conduct different educationel snd
training prodrammes.

Functionel space to provide mediczl and teslth care
facilities, and veterinary services.

Toilet and infrastructure for supply of drinking water.
Dreinage and sanitation Facilities
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#. Space for zome specialized function 1like credit ecentre,
shopg and =short fime accommodation fer wholessle traders.

h. Site for wholesale tradind centre, manufecturing of fishing
net & components of latrine and aszembhling of tubewells.

For house cum cycelone shelter reguired facilities are

8. A covered space which can be vsed for giving safe shelter
to B small number of peaple during cyeclone.

b. A space which cen be uzed for living purpose during normal
period throughout the whole vesr.

c. A storage spacre for emerdency .survival items like, dry
food, drinking water, firewood, fuel, etco.

6.6.4 REQUIRED OPACE FOR ALL RECESSARY FACILITIES WITHIN AND
AROUND THE CYCLORE SHELTER :

From the identified activities in cyclone shelter and proposed
physical facilities, Ffollowing characteriztics of use of space
have been found

1. There are =ome common requirements for both community
development and dizaster management =activities, =uch as
office cum meeting room, =torade space, health care
farilities, sgurce of drinking water and teoilet. So the
game spece can be used to meet the demsnd of those
reguirements.

2. Some fascilities will be provided for a particular use, but
it can he used for alternative purposes, stch ss in time of
dizgaster a large room can be used for giving shelter to the
eyelone affected people and again it is possible to use the
same sSpace as classroom For different educational and
trainind programmes doring normal time or ss  short time
accommodation space for wholesale traders.

3. Some physieal Ffeeolilities can be used For different
specialized funetions during normal period, such as shops
and credit centre. So functiconal space needed for those’
facilities will remain idle during di=aster period.

On the basis of above characteristics and by considering the
estimated number of pecople required to be =zerved by the proposed
cvaelone shelter, space needed for different physical faeilities
of that shelter has been estimated in the following manner

a. Hupber of people to be served by propozed cvelone shelter :

Humber of pegple to be served by newly propozed eyclone
ehelter = 13,475 ~ 9,000 = 4,475
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According to field survey, percentage of households of higher
income group in the catchment ares who are interested for
teking house building loan = 5%.

According teo 18981 census, number of households in the
catehment sres = 949

As=zumed number of houses cum evclone shelter in the catchment
area = 949 x A.05 = 47 .45 w 47

On the basis of the assessment of the experience of cyclone
affected rpeople in the esatchment area, the required amrea of
shelter space for one person in privete residence = .28 =qg.m
(3sg.ft) (Researcher’'s Estimation)#,

In a (3.83x3.P3m) homestead cum shelter space, number
of people cen teke shelter - 2.93x3.05 y I B = ?5.B5 = 20
a.28
(20% of the room area has been considered as circulation
space, =o 8@% erea of the reom will be used as shelter spAce}

Therefore, total number of people in the cetchment ares which
will be served by house cum cyclone shelter = 2B x 47 = 1229

The size of population to be served by the large scale cyclone
shelter cum community centre = 4,475 - 1,222 = 3,203 i.e.3,309

b.1. Area__xequirecd for evacuation space of ecvclone affected
eeaple

It was seen that evelene continues for = short period of time,
S0 evacuees have to be accommodeted in shelter for & =hort time.
Puring that time evscuees normally remain in a tense position
Wwhen there iz no scope for leisure and they usumnlly prefer to
stay very c¢losely to each other for sustaining their mentrl
strength. Therefore, it is assumed thet in that shelter @.185
5q.m (2 =q.ft) mres will provide & reasonebie space for a single
person Lo remain in sitting position.

Therefore, total area reguired in propased eyclone shelter cum

« conmunity centre for evacuastion space of cyclone affected
people of the catchment area = @.18B5 x 33°2 = 51P.5 S3.M

This sres will be used Ffor different specified normal time
funetions of shelter building.

2. Area required for shelter space of livestock -

On the basis of information gathered from situation of shelter
sites during past cyclonic incidents it is sssumed that, one
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bovine animsl iz equivalent to three sheep or goat=s in terms of
shelter space occupied and each bovine animel needs 1.2 =zq.m
{12.8 sq.ft) of shelter space. Again from +the field survey type
of livestock possessed by households (see Figure 3.10) and
average number of livezstoock per household in the catcehment sres
has been estimated (see Tabhle 3.14). Projected number of
households for the year 2013 in the catechment ares is 2253 and st
rresent there 15 no killem within the catchment area to provide
shelter space for livestock of that area., Considering all the
above fectors, area required for shelter space of livestock has
been estimeted as Folleows,

Ares required in cyeclone shelter for,

.92 x 2,253 x 1.2
.26 = 2,253 x @.4

2,487 .31 sq.m
234.31 =q.m

-— Bovine animal
-~ Qoat and sheep

inn
11 0

Total area required for livesiock *and poultry in cyelone
shelter = 2,721 .62 sq.m = 2,722 sq.m (29,281 s5q9.Ft}y.

This wvast ares will be used for developing an open air whole
gele market of loecszlly produced goods during normal time.

3. Aresa required for storade space :

According to Table 4.1P, mest of the evecuees came +o the
cyclone shelter space basieelly without any personel belongings
and Assets, when they hsd to vacete their houses in a very short
notice &nd without any previous preparation during cyclone of
1381, but in case of preplenned evacustion like cyclone aof 1892,
people took their money, valuable pepers, cloths, bedding, food
end utensils with them while coming to the shelter. But evacuees
normally 1liked to keep these things with them in their living
space, not in A commopn space and all these things ususlily do not
take much space for thelr storsge. S¢ no separate storage space
iz proposed within the noyclone shelter to keep the household
goods. For keeping emergency medical eids like packets of oral
saline, water purification tablets, a cupboard is enough. So for
this purpose no separate gstorage spsce is necessary. But amond
the relief materisls, ecan of drinking water, rice and other food
etuff have to be kept in s secured, closed and covered space.

For keeping cther relief materimnls 1like C.I. sheet, tent ete.
roof of the shelter building ean be used or =8 temporary store
®ithin the shelter complex can be constructed

Quantification and prediction of relief items are not possible
for a community during disaster, as it will depend upon actual
situation. But for Kkeeping relief items safely a minimum space is
required within ecyclone shelter.
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Eeeping it in mind, therefore, ares specified For storege of
relief materials = 3 m x 4.5 n = 13.5 sq9.m (158 =q.ft).

15Bx1@
In this ares minimum (——— 3 = 125 mnd. i.e, 50 bags of
JxZx2

rice can be kept easily and during normal time this gpace also
can be used for keeping different materials and equipments for
community development works, like wheat of Ffood for works
Programme, construction materials for sealed latrines, ete.

4. Aresa required for office space :

Office spmce can be used for both administrative purpose and
meetind of community leaders at normal period. The sane gpace
Will be used mas control room for organizing pre-disaster period
activities and co-ordinating post-dissster period relief
activities within the community. The existing FWC is responsible
and developed to provide health care services within the study
union. But community health workers have to visit regularly
different distant villages, 50 the office space of the cyolaone
shelter can be used by village level extenzion workers on primary
health ecare, family planning programme and veteringry services nsm
their base station at community level to provide their door to
door services once or twice in & week duringd normal period.

Considering all the above activities in n a#ffice room, =ares
specified for this space = (4.5 x 4.5)m = 20.25 s5q.m{225 sft).

This arez will be able to provide meeling place of at leagt 12

persons along with their administrative work place and storage
cabinet for emergency medical aid.

9. Area reguired for toilet_and drinking water facility -

Frovision of toilet considered = 5@@ persons/toilet tduring
both cyclone & normal time)

33808

Rumber of users within proposed shelter
Rumber of regquired latrine for evacuses = 7

TheEefore, total arenm required for toilet space
= 7T x@.91 e x 1.22 m = 7.77 sq.m (84 sq.ft).

These toilets will be basienlly used by cyelone affected
reople and during normel time those toilets will serve as
community toilets. This continuous use of toilets throughout the
whole yesr will ensure better meintenance fwhich is wery much
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hecessaty for their smooth operation during disaster perioed) and
will provide improved sanitation to community people.

Manually ovperated deep tubewell is considered es the source of
drinking water for evacuees within shelter complex. Frovision of
tubewell considered = 1 tubewell per 375 pecple.

Humber of required tubewells in shelter = 9

Therefore, total area required for this tubewell space
= (1.22 x 7.82 mn = 9.30 rg.m {100 =q.Fft).

This tubewell space will alsc serve as wsshing and bathing
space for evecuees and it will help the community pecple to get
purified water during normal time.

B. Area required for shops and rural credit centre :
Proposed erea for one shop = (3.66 x 2.865) m = 11.18 =q.m

Therefore, area reqguired For shoppind space of 5 shops
= J.66mx 3.5 n x 5 = 55.8 sq.m (GP@ =q.ft).

Atrers required for office space of rural credit centre
= (8.1 x 6.18y m = 37.21 sq9.m (400 =q.ft).

The sbove office zpace can be used by 5 ofFfice personnel with
storage space of file cabinets and customer service ares,

7. Area required for landiong platform :

Area for proposed Jjetty (landing platform for small water
vessels) on the eastern bank of Hoheshkhali channel within
catchment area = (91.5 x 2.7 m = 247.058 sq9.m (270D =q.ft).

This jetty will be vsed s&ss jetty for fizhing trewlers and
ferry boats from Cox’'s Bazar and Hoheshkhali island. DPuring
disrster it will serve as lending platform for ships and boats
with relief materisls from main land.

B.6.5 TUTAL REQUIRED SPACE AND ITS ALLOCATION TO DIFFERENT
LOCATIONS :

At present 8ll the community =ervice facilities of the study
area nare present scatterdly in different locations of the srea
{see Teble 4.5). Therefore, to develop the proposed shelter as
the focal point of all community develocpment works of the ares,
all the 1identified facilities have been concentreted in one
shelter complex instead of ereating more than one coyelone
shelter.
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Sc by copzidering only one new cyclene =helter for the
catchment area, first of all different functional spaces with
their rtequired operstional srea are 4identified =and described
below

Area required for {=g. m) {ag. ft)
— Evacustion space B163. 2 B, E00
— BShelter space of liveztock 2,722 .98 28,261
- Storsge spece 13,58 156
- 0Office space {(administration? 20,25 225
— 0Office speece of credit centre 37.21 AP
~  Shopping space 55,80 (50 i)
~ Utility space 17.87 184
- Landing platform 247 BS 2,71

Total sree required for different

Functional speces within and

around cyclone shelter 3,.723.38 4@, 120

For determining the area of above Functional spaces for the
proposed cyclone shelter within the catchment erea of the study
unien, following factors were considered

- Egtablished mrchitectural =tsndards of different useble
spaces for different specified FPunctions.

- Suitable grid size for easy construction.

- Practice of space use in rural environment.

- Existing stasndards used for infrastruectural fagilities in
coastal regions of Bangladesh.

rrom the identified normal time funections of eoyelone shelter
complex it i= found that, some functions &sre contradictory to
each other, such as when activities of a trading centre will be
going on then at the =zame time and at the same lecation it will
be very difficult to perform educational coum treining mctivities
smoothly in = peaceful environment. Agein this co-existence of
two different types of functioen at the same Iocetion will create
circulation problem,

Therefore, to make the ecirculation pattern smooth end  to
ensure undi=zturbed working environment For eimilar type of
Functions, certain facilities have been divided into two
different .blocks of =shelter, 1i.e., socisl block and economic
block will be the two wings of the same cyelone shelter buillding,
landing platform has been considered a3 outside facility of
ghelter site and evacustion spsce for livestock has been
considered as the common space among the two blocks of =helter
bullding. Through carefnl architectural design complete
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segregdation and isolation of different types of functional speces
within the same building is possible. Therefore, area for
different funetional spsces are distributed inte different
locations and for different uses in the following way

Total area required Spare distripybim Area
Category of
functimmal spaces
R Eq.d 5q. 1 Locatim Usa S0.m Bo.ft
Evacuation space fidl. 5 g,008 y a. Serial block Clsss roon Hl.5 jama
b. Economic block a. Pesifential .2 208
BLConmxiation
b, Business transaction .8 £
Shelter spare for M 2, Coeson Open space Manutacburing 2,721 1,41
livestock and Market
Storane space 13.05 18] Social Plock Store I35 13
Hire space a4 623 | a. Sagial block a. Pdministrative work .1 2
b. Heeting place
C. Health seryice
. Yelerinary service
b, Econowic Blwmck Credit Centre 5.2l X
Thopping spate .0 60|  Econoair block Shop 7.4 o]
Utility space 1. 18| a. Social block 2. Toilet 1.4 i3
h. Tubewel} spare 5.17 ]
b. Econeanc Block a. Tomlet A ¥
b, Fubmwell space 413 4
Landing platfors perl 4,708 | Dutside the shelter detty M. 2in
Circulation space 6,32 14531 2. Soedal block Circulatien 44| 1,2
b. Economic blech Cirgulation 11584 1,224

Un the basis of above distribution of space, totsl mrea required
for cyclone shelter complex = 3,702.83 sq.m (39,803 sgq.ft)

Thiz sres is5 divided into three portion
487 .32 =q.m (5,239 =5q.ft).

433.31 =sq.m (5,303 sq.ft}.
2,722 =q.m (29,261 sq.7t).

1. Floor space for =ocial blaoehk
2. Floor space for economic block
3 Area for livestock

These floor spaces of two different blocks heve been used in
design considerations for eyclone shelter building.
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6.7 SUHHARY :

The traditional concept of disaster management was
precccupied with di=sster management activities which were
primarily focused on relief action. Boat natural disazters are =
Fformidable obstacle %o economic and soeiel development of a
country. Again to reduce the vulnerability of & community due to
natural dizester, =scocico-economic condition of that community has
to bhe improved and this improvement will be helpful to ecreate &
conmmunity which securez its own safety by itself. So community
developpnent 1s direetly involved with disaster preparedness
prodramme and the new coneept of two direectional disaster
manegement considers the effect of human activities on natursl
and soclio-economic environment which, in turn, influence the
extent of natursl digasters zignificently.

Therefore, on the ba=sis of the ner concept of disaster
management, it is es=entinl to consider 8 evelone shelter not
only ag &an evacusation space For cyelone affected pecple during
emergency period but el ax 8 community development centre
throughout the whole yenr. This new generation cvyelone shelter
will provide space to implement different stages of cyclone
disester management re=sponsibilities and +fg earry oot Lthe
community development activities at the grsss root level.

The major components of cyclone shelter planning have been
identified on the basis of the concept of new Heneration cyclone
shelter., On the basis of socic-economie prefile of the study
ares, people’s perception about disaster management and community
development sctivities, the wital reguirements for the mrea’e
community development activities and necessary compenents for a
proper cyclone shelter of the area have been defined. According
te that requizement shelter’'s normal time fuhetions have been
identified. Then size of shelter has been determined on the basis
of,

—— Size of the gcstehment ares in ztudy unicn.
-- Population within the catchment area.

-- Hecessary feacilities in the shelter.

-— Required gpace for mll neces=zary facilities.
- Total space and its alloeation.

i Settliement pattern Is the shape of the clusters of
homegteads which make up the villages.

2 As most of the evacuees have to stay in cyclone shelter
Ffor 8 ghort period of time, so they will be abkle to
spend their time in sitting position, therefore no
sleeping space is necesgery within g8 oyolone shelter.
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7.1 INTRODUCTION :

After identifying the normal time vse eand size of the
proposed cyclone shelter, the other meajor components of the
cyclone shelter planning task are location, dezign  of evelone
shelters and incorporation of people’s participatien in the
process which are discusgsed in this chapter.

7.2 LOCATION_OF CYCLONE SHELTER -

One of the major component of cyclone shelter planning task
is to select the location of that shelter, For this purpose first
of mll certain socio-economic and physieal characteristics of the
catchoent area, which have some connections with the probabile
location of a2 cyclone shelter heve been taken inte considerations
and then entire c¢atchment area within the study union has been
analysed on the basis of those site characteristics. After that,
dependingd on the major Findings of that site analysis ocertain
locational eriteria of cyclone shelter have been selected. Then
these locetional ceriteria were idsed to evaluste the actual
potentiality of two different salternative locations feor proposed
cyclone shelter.

T.2.1 SITE ANALYSTS

Site analysis of the catchment area has been done by
considering the following site characteristics which are selsoted
on the basis of recent experiences of the use of eyelone shelter,
people s opinion and analysis of community service facilities

Land level,

Centre of minimum travel.

Existing communication network.

Focal point of the community.

Hature of land u=se.

S0il condition and ground water level,
Fecpla’s choice.

R R v

a. Land level -

From the field survey it has been found thet land slopes
from east to west in the catchment area (see Figure 4.1). Tha DC
road of the study union goes through this ares which is parallel
to the coast line and analysis of field survey slso revesls that
the level of storm s=surge inundation at the western side of DC
road was 4.88 to 3 mw ebove ground level during the cyclone of
1991, But this level of inundatien was much lower et the esstern
side of DC road as the #round level of this area is relatively
higher than the western side of the road in relstion to NSL. S0
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the emstern portion of DC road has been considered specifically
to find ouft a suitable loestion of the proposed cyeolone shelker
during +the preliminery level of =ite selection process. This
portion of the catehmenl area is inside the ocoastal embankment
and 0C road is aAlso Hiving an additional protection to this aresn.

b. The penlre of mipinum btravel: Figure : 7.1 °

Centre of Hinimum Travel.

The centre of minimum travel
iz the lgoation from which Gthe
sum of the distances to all the
points in a disgtribuetion is &
minimum <{Ebdon, 19873, This is
illustrated 1in TFigure A
The opkimal loeatiaon of a 7
shelbter may be judged primmarily
in relaktion to the location of
the =setilements a8t ricsk From 1

Sum ol gigsrancey
hom theg CoEnna g
Fpoenis s as smalé
4% pa1schis

fioeding by surge walter. The o o

position of the ecentre of mini-

mum travel 1s therefore wvery on r . pr——y
L ) 3 El

important to find out the opti-
mail location of cyclone shelter. Source : Ebdon,0.,L987,p.133.

The position of this centre of minimum travel ecan be Found
manually by a process of trial and errar. By choo=sing a number of
alternative trial locabtions and rcaleulating the sum of the
distances {vom each tvial centre to all the points, the true
centre of minimum  travel can eventuslly be found. But in most
cases the mean centre and centre of mirimum travel are likely to
be fairly close to each other. Therefore, the mean centre of Lhe
seltlements within Lhe catchment area can be caloulated by usinog
Ebdon’'s minimum travel method to find out the optimal location of
proposed evelone shelter in that ares.

The mean cenkre 15 the Figure : 7.2

simplest measure of the centre The Weidhted Hean Centre
of a spatial distribution.It iz As Centre ol Gravity.
analogous to the mean of a seh Shert balanced on

of data and iz calculated in a warghted mean
very similar way. In the ealcu- T
lation of the mean centre each
point is given equal weight. In
some situations however, it may
be clear that each point should
not be given egual weight when
ealoulating the ecentre of the

S,

Each pnimt
ragrasanies by
an gppropealy

distribution.In that case a me- L) by
an centre i ecalewlated in a sy
way which i=s known as weighted

mean centre {gee Fidure 7.2 ). Sowrce : Ehdon,D., 5987, p. 131,
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The equation for the welghted meosn cenkre is

_ By ) _ =TH
A o= ————— {1), Ty = —_— mm——— (2
EH =H
Where ¥ and Y sre the co-ocrdinates of the points, W
numerical weight assigned to  esch point, Xe and Yo

Heighted means of these co-ordinates & n is Lhe number

A n first step in ecnloul-
ating the weightad mean ocentre
of the distribution of villages
within the catechment aresn, it
Has iflecessary to quanbtify tLhe
Joeotions of those settlemonts.
This has been done by caleulnt-
ing the co-ordinates of looati-
ons ol the wvillages according
to an  arbitrary system. This
cnlculntion is given in Tahle
7.1 & its position is marked in
Figure 7.3. In this disgram
Figures in brockets are 1981
ropulakion- of the villages
within the catcliment aren of
the  study uwnion. Co-ordinales
(X followed by Y) are alsco
given heside reach centre point
of Lhe settlemeont.They nre men-

Figure

WHC in the Catehment Area.

7.3

denotes the
are bLhe
of points.

Saurce ¢ Muthar's Eclination.

sured in lkilometre.
Table & 7.1
The Welghted Hean Centre of the Distributlon of Vl1lages In the Calchaent Area, L
Village Ceordinates Weight Waight ey
[Populatips) Ca-ordingtes
) ¥ y i LI
Pecharglena I 1 o7 %78 11,40
Fastarpar 7 13 77 L3 [1,427
Makhaiupara 3 1p 333 100 3,38
Jaliapara 5 il 1,718 £550 17,074
 Huntipara L 4 1,647 B0 f, 380
| Mathulapara i 7 7 MIL] 3,09
Source ¢ Field Survey, 1993,
tH = 4,128 EIW - 34, 084 LYW = 37,383
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Fron equation (1) & [2}

W 3,30 TYN 57,383
Iw = = = 3.78 ;0w = = = 4.7
L k,328 TN b,328

Therefore, HC (5.78, 2.8%) 1s the centre of minimum travel
in the catchment sree and if this MC is selepted =5 the location
of cy¥clone shelter then sum of distances from this loeation to
all the villages will be as =2mall as passible.

c. Exizstind conmpnication network :

To make the evelone shelter mccessible in terms of hoth the
travelling time and distances covered by the evacnees, it hasz to
be properly connected with the adjecent settlements tLhrough a
goad conmunicetion network. But For this purpose, creation of
completely new road to connect the proposed cyclone shelter with
the existing ro=d network of the catchment area Wwill inecresse the
cost of the cyelene shelter project. Therefora, ta reduce the
project cost, 1t is neceszary to locate the c¢yeclone shelter
adjacent to sn existing major rosd of the locality sand it will
ensure shelter’'s, effective uge in both disaster and normal time.

HNow, the identified mean centre (HCY» of the distribution of
gettlements of the catchment ares iz logcsted st the eastern =side
of DC raoaad, which iz properly connected with 2 rursl road (type
Hz) of the aren (See Figure 7.8). HC is not directly approachable
from the sesa gside, but this direct appromch is necegssary for the
propased economic activities in cyclone shelter complex during
normel time and to mobilize relief items quickly for distressed
people during the disaster. Hew, there iz s rurmel romd (type Rz)
at a diztance of 8.3 km from HMC in its north =ide, which connects
the coest line and major villages of the catchment area with the
main road network of the union. Therefore, in terms of better
communication, sany site near to this road in east-west direction
has more potentislity to =serve as the loeation of the proposed
e¥clone shelter.

d.  Feocal point of the community :

If & cyelone =shelter iz loecated in such a place towards
whieh movement of the laral pecple is mpaximum Ffor their daily
activities., then the physicel Facilities of that shelter will be
nsed more effectively Ffor community development purpose. The
inhabitants of a commpunity ere usuvelly very mnmuch accustomed and
femiliiar to the site of the community’'s foesl point. 50 at  the
time of disaster spontaneols novement towards their elready
familiar site For taking shelter will be =een if cyclone shelter
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iz svaileble there. 5o from this point of view it can be seid
that, already egtzblished foeml peint of the community is an
iderl location for the proposed cyclone shelter. Therefore, the
researcher has given more effort to Find out & focal point of the
community within the estchment srem dutring his field vi=zit. A&s &
result of this effort & place has been found which can be defined
as gne of the major foral point of the catchment area in terms of
daily sctivities performed within it and its placement near the
eross Rection of the area’s two meajor roeds. At the =ame time 1%
ig directiy appromchable from ses side and directly connected to
2l]l the villagez nf the catchment ares by a rural road (type R=).
Hesar this plece there mre =some shops, 2 big pucca mosque &
madrasha and the biggest pond of the asres.

e. MHature of Land use :

Land use pattern within and sround & particular site will
determine the scope of any future development work within that
area. Basically the premises of a cyeclone shelter will become =
public space which will perform different community development
functions. This particulsr land use of cyclone shelter =ite will
be conflicting %o the residential environment, iF this shelter
site ix situated very near to the homestead area of 3 village. So
to maintain a peaceful living environment within the community,
cyclone shelter =should maintain =a reasonable distance from
community s homestead area. Agdain price oF homestead land =at
villzge lewvel will be higher +than the price of any type of
egricultural land. ThereFfore, collection of land from the
homesteand ares for a c¢yclone shelter complex will be vwvery
difficult. At the same time a vast area of land for this purpose
mey¥ not be svailable within the heart of the congested homestesd
area of s se=ttlement.

In this regard the aArea edjacent to the mosque of Eauerparsa
has enough possibility to be developed ss =5 cyclone shelter
complex. This peripheral ares will not disturb the residential
environment of the s=ettlements end et the same time it will not
he too far to become completely isoclsted from the homestead lend
of different villages of the catchment ares. Agdain, sgricultureal
use of the sdiscent areas aof this piece of land will not confliet
with the normal time Functions of the proposed cyclone shelter.

f. Goil condition and stround water level :

Huality of s0il and its geo-technical behsvior are very
important factors Lo determine the potentiality of a particulsr
land to be developed =25 8B site for & lsrge scale physical
infrastructure. Though no s0il test report has been found for the
study union.but it is assumed frem the nzture of land Form of the
area {=gee Table 3.1} that,the western portion of the DC road iz &
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newly Turmed land, where Lthe soil ig structured, grev sandy looms
te clays and strongly weid. This Lype of s0il is  very munh
unpredictable for any type of heavy construction. AL Lthe enstern
rortion of DO reoad specially alung  Lhe periphery of Eauarpare
land has beet Found in more or lens stable form

Analysis of secondary dats shows that within the sktudy union
during bolh pre and pozl monsoon eyeloinic periods  opersljon of
hand tubewells a8t ground surface of the cabtehment ares will not
be s problem. But if shelter im located on killa, then =a deep
tubawell will Lo necossonry.

Figure : 7.4 Figure : 7.5
Groundrmbter Enviroument Bflect of ¥ell Dramlown Delow Hewn
ot Sencoast. Sen Level on Crowsdimbeor Flow.
= UHER ILRA LD 00
et AFe [WENRT A AP
q%n. é:; ;:E;IE " R
%#mégge; ngs ~
Rl - o~
PRI . R t‘T ROLLA TN R R = W4
e E:H::Elmnltn AlATAL . ' I_{ o s
— e P NN T 2 e
\ e _ ey e | vmman
s — Tag — =" L -
ThmIrEs —— |':|||'|1|.l||'\wn'|1_jl. = F— FImilHpwa, E:
' e 1 _§ '._.'-.—'_?
f— __,_,.,-;'.—"-F'-i‘_ Erﬁ‘:ﬂsll ronie's'al | g
[ gpr
— R—
p—— \mnwm'kml
J— [Hpa N R IRE ]
Sourer 3 llarris,C.H.et al, 1988,p.p.700-12. Soarce ¢ Hariis,C.¥.el al, [908,p.p.718-12,

But the development of high-yield well can lower wabter talble
significant)y and draw wuler [rom considersble diskances. In
this eage the piahning of a high-yield well {(deep tubenelIl)
gpecially in  coastal aren needs special attention. Figure 7.4
shows the typical relationship of fresh groundwalor Lo brackigh
Eroundwater in ideslly homodeneous soils in sesn const conditions,
Mlero the Fresh water, in effcock, floats on top of bthe srlt weter
because of its lower specific gravity. Figure 7.5 shows the
effect of lowering tlie water Lable with a deep Lubewel]. The ures
ol the econe of the depression will be such Lthat the munnal yield
of the deep tubewell wiil cqual  the annual surplus of roinfall
over runaff and evapotranspiratbion for the area ol tlie vone, and
the deplh of the rone will be whatever is necegsary Lo provide
B sbteep enough gradienl to move the walter to the well. The moro
permeable fLhe soil, Lhe flatblor tlie cone. The greater Lhe yield,
the lurger the cone in all dimensions. In a sea-const cvondition,
if too thigh an annunil volume is withdrawn, so  that the water
tuble Falls to mesan sepq level, brackish water wilfd enbter the deep
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tubewell, ruining it for water supply purposes. Therefore,
locetion of the proposed oyclone shelter near the extreme eastern
edde of the catchment area wWill ensure the problem free operation
of both hand and deep tubewell for supply of fresh drinking wat-
er, by maintainingd a reasonable distance from neatrby ccast line.

E. Beaple’s Choice :

Planning has begen defined as highly complex process. The
making of decisions ocan be difficult particulasrly where vast
amount of data are required, where many factors need to he
weighted one againzt the other and with uncertainty about the
outecome of other parallel trends and events (Hobbs, 18B1). So
today involvement of people in planning process for whom a plan
®ill be prepared is necessary for succe=ssful implementation of
that plan., From this point of view it can be said that in site
selection process of m cyeclone shelter planning task, people’s
preference and choice for the leeation of =3 cyelone sheliter hes
to be considered seriously.

Therefore, primary data on desirsble distance which can be
covered by the inhabitants of the Area to find out = 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 cyelone shelter
due to poor communication network within their lecality, but in
case ©of properly connected o¢yelone shelter with inhsbitant =
homestesd by an improved road network, 1.6 km is considered by
the local people as the preferable distance for the location of
the shelter site (See Table 5.7).

How, if centre of minimum travel of the catchment area,
i.e., mean centre of the distribution of villages in catchment
sres is selected as the logation of = proposed cyclone shelter,
then it is necessary to determine the areal spread of villages of
the catchment area around the mean centre (MC). And this measure
of spatial dispersion of the settlements within that area will be
helpful to werify whether local people s preferable distance For
a oevelone shelter iz suitable to the distance between MC and
individual village or not. For measuring the spread of villages
around the mean centre, standard distance can be used. Standerd
digtance, otherwise known az stsndard digstance devietion or raoot
mean =queare distance deviation iz the spaetial eguivalent of
standerd dewvistion and it is a convenient measure of dispersion
in point patterns since it summsrizes the spreaed 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
particulear direction, the =tandard devistional ellipse as the
name implies, is & measure which summarises dispersion in & point
pattern in terms of ellipse rather than & circle.

132



The ellipse is cetbterod on Figure - 7.6
the mean centre, with itz long stundard Deviational Rllipse.
nxis in the direction of maximum
dispersion and its short axis in
t he direrction of minimam
dispersion. It is mathemstically
pioved that Lhe =axis of maximan
dispersion in @ point paktern is
nlweys at right angles to the
sxls of minimum dispersion. In
this gtandard deviationnl -
ellipse, =lnndard digtenece in
short and long direction can be

found by using the following eg-
uations. Bonrce ¢ Ebdun,D., 1907, p.1M,

Standnrd distance in short direction,

bx = ‘/iix_‘.-'z 0528 = 2(3X v 15inBCeosE b (Ay Z)5IRZ0 —=mw-mmm (3)
n

Standard distance in long direction,

By = F.Zx’?ﬁlsin?ﬂ + 20X ¥ 1ginlcosd + (3y Zleos2l ---——--- (4}
Il

Here, 8x and 6By are the =standavd devistion parnllel to
respectively x and ¥ maxis of the ellipse, 8 iz the wungle of
rotation, x° and ¥ are the transposed co-ordinates ol the
points, nnd n is Lhe number of poinbs.

From the spetial distribution Figure - 7.7
of =ettlements in the ocatchment 85D in the Catelmeat Aren.
area it is {ound thuab dispersion in ' o
gsettlement pattern aboubt the MO
is Hreater in northesst-southwost
direction.%c s standsrd deviational
ellipse has been Fitted & ncecoarding
to Fipure 7.7 four villages cut of
six in the catchment area (i.e. B7X
of Lhe tolal villages) are present
within Lhe standard devintional el-
lipse about the MU of bthe diziribu-
tion of villagezs in bthie calehment
area.The stsndard disbtances in hoth
the direclions which are found From
the ellipse are much lower Llian
local people’'s prelerable distancs
between their houzes and joonlkion
of proposed cvelone sheltor. Source 1 Auther®s Cslimgtinn.
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T.2.2 EVALUATION OF OPTIONS OF LOCATICHE CONSIDERED
FOR CYCLONE SHELTER -

On the basis of major findings from the site analysis of
catehment marea following lacaticonal criteria have been determined
to find cut the best location of prepo=sed cyclone shelter

- Rizk free land.

- Optimal location as the centre of minimum travel.

- Direct connection with existing communication network.
- Potentiality to become the foecal point of community.

- Least contradiction with adiacent land use,

- Technically sound soil condition.

- Good gquality and desirable level of ground water.

- People s mcceptance.

How, two possible options of logation (HC & a =zite 400 m.
avway from HC) for the proposed cyclone shelter in the ecatehment
area are eveluated on the basis of above griterina.

First Option :

Though KC posszess the highest degree of locational advantage
as it is the centre of minimum travel, but in this particular
cage MC within the catehment area has some =sericus limitations.
The identified HC in the catehment marea 1is situated in such a
loestion, which is not connected with the existing road network
and at the same time HC is not directly approachable from the sea
side by any proper road. Again, as MC is located at the back side
of an existing settlement, so its scope is limited to become
focal point of the community., Though HC is situated at the
eastern side of DC road, but it is wvery close to coa=zt line, so
availability of s=weet ground water at this particular location
will always be a problem and this wi1ll ultimately affect the
water supply system in the proposed ovclone shelter complex.

gecond Option -

It 1is =mnother gite which i=s only 480 m.away in northeast
direction from MC for proposed eyclone shelter. The site is
situated at the middle of two junctions of 3 major roads - one
directly coming from the seaside, second one is DO road and the
other one coming from union headquarter. The noticeable advantage
of the site 1s that it can be developed as a3 major Focel point of
the community, because a big puceca mosgue with madrasha and & big
pond already exists there aleong with some shops. Due to  the
presence of these activities and two mador intersections of roads
near the proposed site, people of Rastarpara, Fecharghona,
Rakhainpars and Jalispara will come to & close contact with the
shelter site for their everyday movement and function.
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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 union, and
at the same time it iz directly connected to =ea side by an
existing rural roed (type Rz}, so this =site ean be developed
easily as an economicelly active place of the sres. Within this
site the land 1level ise higher then the generasl land level of
surrounding areas, Most of the land within the site 4is covered
either by wvecant or &gricultural land, s=o number of dizplaced
persons  for ereating physical infrastructures of cyeclone shelter
will be small. This area is protected by both the embankment and
DC road from the high +tide water of sea. Ag=sin, it is not the
cptimal logetion like the centre of minimum travel but this aren
is very close to MC, =0 it will =also =share the loecational
advantages of the centre of minimum travel.

Table - 7.2
Choice of Option For Location of Proposed Cyclone Shelter.
—_—
wﬁssible Options First Optian Secorm] Option
Criteria T (HC) MC)
Risk free land level Yog Yes
Optimal location as centre of Tes Ho
minimam travel
Direct connection with existing No Yes=
comminication net works
Potentinlity as foeal point of Ho Tes
community
Leagt contradietion with edjacent pi=1 Yes
land uge
Technicslly sound soil Ho Ho
Good quality and level of Bo Tes
droundwater
Fegple's acceptance Yes Yes

Source 1 Author's Estinstion.

Therefore, by analysing the two alternstive sitez, second
alternative is found with some extras advantages. So it ean be
described as highly potential in terms of advantages available at
that =ite and it has been chesen as the location of proposed
cyclone shelter within the catchment ares.
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FIGURE - 7.8
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7.3 DESXGH GUIDE LIRES FOR CYCLOME_SHELTER -

In identifying design guide line=s for cyclone shelter, first
of all certmin design considerations have been taken into scoount
rend then depending on those considerations some design criteris
have been set. After that some possible design optionz for
different components of a cyclone shelter have been evsluzted on
the basis of selected design criteria to Find out certain
specific de=sign propaosalzs on different aspects of ocyelone
shelter. Finally & schematic design has been preparted depending
on those specific design proposazls. This schematic design has
been developed by considering specifically the actual site
gcondition of the catchment eres within the study wnion. In this
schemetic design =slong with an ides of architectural gquselity of
space, form end view, a preliminary ides on structurel form oF
gyclone shelter snd A rough estimste of its cost are also given.
Along with the cyeclone shelter ecum compunity centre, certain
house cum cyclone shelters have also been proposed by the
reggarcher and a zchematic design with rough ecost estimate of
that shelter has also been incorporated in this study.

7.3.1 DESIGR CONSIDERATIONS FOR CYCLONE SHELTER :

For the design of the proposed cyclone shelter following
congiderations have been taken into aeccount on the basis of actu-
8]l physiceal condition of site and evacuees behaviocral pattern.

a. Use of Cyelone shelter during normal and disaster periods

The proposed eyclone shelter of the catchment area has been
identified =as the community development centre For this aresa,
which will be used for different scecic-ecopomic activities during
normal time and in cese of disaster it will provide shelter space
for the Jlocal community. Therefore, the main i=z=sue in cyclone
shelter design is to address the regular use pattern of the
shelter in the first place and then to apply specifically defined
design parameters to ensure its application and performance as s
e¥elone shelter,

Some specific community development activities have been
chozen as the normal time functions for proposed eyeclone shelter.
Among these activities, some may conflict with each other due ta
their nature and time of performence, such as educetional and
training activities require a calm and quiet environment, but if
elass rooms are closely associated with the market place then
activities of scheol and training programmes may be hampered. So
to avoid confliet between two different types of function, more
ettenticn is necessary on circulation pattern end ellocstion of
different functionel spaces within eyclone shelter complex.
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Again analysis of household data shows that as the cyelonie
wind gathers speed, a largde number of pecple usually rush to the
shelter within 2 short period, ususlly 5 to B hours before the
cyclone hits the area. Therefore, to accommodste these people
within the shelter and to avoid confusion and conflict in the
crisis period, sn efficient organization of internal and externai
epaces of cyclone =shelter iz required. During normal time shelter
complex will be used by a relatively smaller number of people
than the disaster period. 50 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 internzl
environment for & larde number of evacuces. Therefore, in case of
designing internal and external functional spaces within cveclone
shelter complex, the nature and demand #for both the normal and
disaster time functions of the shelter have to be considered.

b. Evacuees behavioral pattern :

Evacuees behaviorael pattern during recent cyclonic incidents
have been found by analyzing household dats on this aspect. This
pattern =shows that with the improvement in the technigues of
warning and its dissemination more and more people move to
shelters before the cyclone (see Teble 4.9). But the decision to
move to the shelter 1s always delayed (see Figure 4.14),
resulting in the last moment rush to the shelter, due +to this
they usnally fail to take their livestoeck with them (zse Figure
4.12) and 1in that situation they dgenerslly eabandon their
livestock (see Figure 4.13). The results of Field survey revealed
that food and eclething are the commen items generally carried by
the people to the sghelter (see Table 4.18}. In csase of large
shelters, male and female evacuees stay together in family
groups. Host of the people spent their time either in standing or
squatting poesition in the shelter. When there were excemzive rush
all hed to remain in standing position for long B-9 hours. Puring
the storm, the vpeople ingide the shelter usually cry and say
their prayers oot of fear (see Table d4.14). Ususlly cyoclone
affected peorle stay in shelter for e very short time (see Figdure
d.19) and immediately after cyclone they basically engage
themselves in reconstruction of their houses (=ee Figure 4.28).
Therefore, in designing more effective cyclone shelter all thesa
behavior related factors have to be taken into considerstion.

c. Loeal yalue system :

Catchment ares of proposed cyclone shelter is loczted in a
rural region, where people’'s 1life style and living pattern is=s
very simple and this type of life style and 1living pattern play
dominant reoles in shaping local people’'s values and concepts  of
living environment. The simplicity of rural life style which is
casual &8s opposed to formal wurban life is reflected by rural

137



architecture. Rural spaces are segmented by socisl domains unlike
urban spaces which are compartmentelized mccordind to function
gspecifie =zones. Spaces are small and their crganization is very
simple in & rurel built form and this type of organization of
spaces is denerally developed on the basis of easy circulation
pattern. Therefore, to design an user Friendly cyclone shelter,
that means to make that shelter more acceptsble to rural people
during normsl time use, the econceptusl attitude mnd values which
are deep rooted among local people with respect to built forms
and spaces a5 copposed to urban values and attitude =are important
to be respected snd given expression in the design shelter.

d. structural forw of cyclone shelter -

Structural form of 18 cyclone shelter is s very important
componient to ensure its effectiveness by providing resistance to
a cyclenie storm of st least 258 km/hr and to keep the plinth
height of the shelter building above the maximum probsble surde
height at the shelter =ite, To attain these qualities,the shelter
must have a permanent built form either reised oo pillars ar
pleced on a high platform. However, the technology, materisl and
nethod of construction aveilable in remote c¢omstal aress are
mostly indidenous. The 1local structures of the study nrea are
nostly temporary or semi-permanent in nature {see Teble 3.193.
Choice of structural form therefore is very crucial to recognize
and to pay respect to the traditionm} relationzhip charmcter of
loesl pecple with nature and built spages.

e. Accommodation of certain specific demands :

A cyelone shelter has to provide ecertain specific services
to its users during both nerms?) and disaster periocd to increase
shelter’'s effectiveness {see Figure 5.13, These services sre
toilets and sources of drinking weter, protection From sun and
rain, provision of ample day light and natural ventil=tion. Size
and type of window, its location and econstruction details, =ll
these are very much important to provide ample day 1ight and
naetural ventilation within c¢yclone =shelter. But the extreme
climetic variation in eyelone time &and in normal weether
condition are the most conflicting and contradictory faectars in
design consideration of window openings for cyclone shelter to
attain better natural ventiletion and day lighting. Large window
opening may require for normal time activities in eyelone
sheiter, but on the other hand, this large window opening can be
B source of inconvenience from the point of its performance as a
cyclone shelter. Again, provision of protection to shelter users
during cyclonic period agsinst rein water =and wind is also an
importent fector. Therefore, in determining the shape, size,
materisl, detsil and flexibility of window openings proper
thought 15 necess=sary.
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b. Use of gropnd floor within shelter bujildind -
In this regard possible options are,

- Keeping the ground floor completely open to ensure easy
movement of surge water through it and to provide space
for =some informal activitiez durind rormal time.

- Effective use of ground floor for zome specific normel
time @mctivitie=s with proper physical facilities and
provision for free flowing of surge water through this
floor durind cyclone.

- Construction of a sesled chamber at ground flaor for
storade of faood grain and water.

Here, the first option is a very easy and risk free =solution
to meet the requirements of highly edverse =situation during
disaster pericd. But as in this option, ground floor of shelter
bullding will be kept completely free without any wall or
enclosed space, =0 this floor basically will remain unutilized
during normal time throughout the whole v¥ear, which will be a
major obstacle for capacity utilization of physical facilities of
c¥elone shelter complex. But +the second option is 8 more
innovative approach in cyelene shelter design. Accordingd to this
option ground floer of cyclone zhelter can be designed in such a
wey so that it will be able to provide some enclosed funetionsl
spaces for certain normal time asctivities, like credit centre and
shopping =pace, whieh will remain vnutilized for dizaster period
activities within cyclone shelter and at the =ame time certsin
construction details snd design Features can be introduced in
this floor design to allow the surge water to pazs through it.
Again for keeping the furniture and valusble goods of this floor
free from surde water, certain architectural design solutions can
ba applied (which are more elaborstely described in schematic
design section of this chapter). Agsain the third option is
effective, but costly solution. Therefore, the second option is
more preferable than the other opticns to ensure effective
utilization of shelter’'s each functional aspace with its full
capaclty and it is also applicable to house cum eyelone shelter.

e. Fosition and desien of siajr in cveclone shelbter:
For this purpose the possible options are,
- A broad stair directly form ground to upper floors.
- An  wurban 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 connection.
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From the above optiong it iz e¢lear thak the second and third
options are somehow reflecting the typicsl urbkan circulsation
space, though the 1last one is relatively better, but it will
ereste a tight environment for fioor to Floor wvertiesal
circulation for = huge amount of people during Jdisaster. While
the Efirst option will provide Facilities for an easy vertical
cirenlation during mll the time. In this case the extended steir
will serve =8s jetty in submerged s=situation of the surrcounding
land. Therefore, the Ffirst option will be able to ensure easy
cirecualation within the shelter.

d. Toilet Facilify within cvelone shelter :
For this facility the possible cptions are,

- A normpal layout of a public teilet like a serwvice mrea
of urban building.

- Grouwping of toilets by Heepingd a reasonsble distance
from the 1living space of shelter with proper fmcility
ta keep them usable during nornal and diza=ster perigds.

Here, the first option is 2 vwvery easy solution, if proper
gervice lines are availahle, but it w%will not be socizally
acceptable mand maintenance of this type of toilet will he wvery
difficult especially during disaster period due to evecouees lack
of proper knowledge on hygienic sanitation. Under this cirecumsta-
nee, the second option will work more efficiently during both
nermal and disaster period.

e. ¥indow openings of cvclopne shelter :
For this purpose possible options sare,

- Window with normal =sill height ¢(2.91 m from F.L.) and
frame of steel angle with glass shutter.

- Window of wooden frame and shutter with D.48 m sill
height with deep rain protection device aver it.

Here, the first option will fail to provide encugh day light
and natural wventilation while there is no electric line within
the catechment area. This type of window will create danger
situstion by broken glasses during cyvelone. But window of the 2nd
option will help +together in wentilation =and lighting of the
shelter building as they are customerily kept open during the day
in subnrban and village locations, and at the same time this type
aof window will resist strong wind and vandalism more effectively.
Therefore, it will be able to ensure better environmental condit-
ton in cyeclone shelter during both normal and disaster period.
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In thi=z regerd, the possible options are,

- o special arrangement for =torage of personsl
belongings, storagde of rain water snd use of roof,

- Special arrangements for storage of personal
belongings, storage of rain wster and use of roof.

Here, the first option totally has rejected the need for any
storage space for evacuees personal helongings, poszibility of
rain mater collection and effective use of roof. But the second
option considers those facilities with due considerstion and has
provided innovative ideas on the use of Furniture free Functional
spaces in rural environment, storage of rein water in a reservoir
to use it for washing and drinking purpose (=ee Table 2.2, Figure
4.3,4.4 & Table 4.2), storage of evacuees personal belongings at
the deep space over =sunshades and the use of roaf 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 ocen be used for
storage of food, medicine, firewood ete. for disaster period,
Therefore, the second option iz more attractive.

. Structural Form. construction mpaterial and wview
of cvclone shelter :

In this regard, the possible opticns are,

- Rigid RCC gtructure of urban office format with
provision for vertical extension.

- A rcombinstion of BCC superstructure snd brick built
internal walls with due respect to rural built forms.

Here, the first option is developed entirely on the basis of
structural rigidity required against differentisl settlement mnd
to withstand wind forces of =storms. But it totally ignores the
local value system towards built forms and spaces. Therefora, the
second option which suggests brick pointing exterior surfece with
more emphasis on  horizontal expansion in Ffuture to give & more
femiliar look of the shelter to the local people is cbvionsly an
attractive design option for proposed cyclone szhelter,

7.3.3 DESCRIPTION OF THE SCHEMATIC DESIGH -

The proposed cyelone shelter in the catchment area covers an
area of B.33 Hectsrez (£.81 acres) on the northern =ide of
connecting road between Rastmrpara and Kauarpara (see Figure
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7.8). A big one storied puceca mozque, a big pond and some drocery
ehope are located nesr this s=ite. For shelter complex, kwo
separate but closely sssociated building blocks have Leen
designed for two different Lwvpes of function. Combinedly these
two blocks posses a plinth area of G1P sq.m, while economice block
iz 2 storied and saociel bloek is partimlly 3 storied. &4 (6 x 9)m
#rid has been taken for layout of super structure, beceause
division of spaces within this grid i=s possible easily for
different functions.

Here,in both the two blocks, 2.88 m has bBeen considered az
surge water free height of evacuation space (for detril calecnlat-
ion =ee Appendix @73, Therefore, only upper floors can be
considered as  shelter sprce, vwhile ground floor will not be
usable during sterm surge of maximum height. So inztead of
keeping the ground floor completely unused, certain normal time
activity areas have been proposed for this floor, iike shops and
credit centre. Here falzse ceiling has been intredueced above 3m of
G.L. for storing of goods of shop and office materisls in case of
cyclone. Classrooms have been placed st upper floors of social
block and in economic block 4 rooms at first Floor will be u=ed
for short time maccommodation of 4@ persons and 1 room will be
nsgsed for buziness transaction purpose during normal pericd, while
all these rooms will serve as shelter space during eyclone.

Toilets heve been placed at all the Floors of 2 bloeks in =
slightly isolated place from main usable spages. A& group of
manually operated deep tubewell (see Figure 4.5,4.B & 4.7) with &
supplementary reinwater cistern system will be installed for
developing water supply system in proposed cyclone shelter. These
tubewells have been proposed above killa, which are elasely
connected with toilet ares. For emergency lighting purpose an
electric line can be extended from nesr by Kauarpara, where st
present electric supply is availsble. Stairs with enough width
are placed in A central position in both the blocks which cen be
easily acceszible for even new comers alsoc. Two blocks (socisl &
economic) of the shelter reconplex sre prezent within the same
gite, but they are not directly connected and two blocks are
appraecheble from twe different sides of the locality. Social
block is easily asccessible from homestead area of nearby villages
and economic block is c¢losely connected to landing platform at
sea-besach. & raised earthen platforms have been propozed as killa
For evacustion place of livestock and shelter building is
partally located upon this kills (see Figure 7.3).

Frivste house cum eycelone shelter 1is nothing but = double
storied house of one room &t esch floor. Dimension of each room
is (3.03x3.23)n and one room can provide shelter for 26 perzons
in case of cyclone. Both the rooms will be used for household
purpose durind normal time, but room at ground floor may be
effected by =surge water, #oc this flgor space is enclosed by
temporsary walls. The room at first Floor is placed s=sbove maximum
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predicted surge height in that ares, =0 it csn be used as shelter
space and this space 1is enclosed by B0.127 m brick wall with a
roof of C€.1.sheet strongly connected with RCC frame of the
ctructure. In the upper floor false ceiling is introduced below
nain  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 sare at present devaid of
trees. Therefore, programme of afforestation will be an integral
part of construction of cyclone shelter within the recatchment
area. Managing committee of cyclone shelter will be as=igned with
the responsibility of rsising, maintaining and protecting such
afforestetion. This afforestation would not only help in reducing
the fury of cyeclones, but alsec lead to overall improvement in the
environment of the local area. Coeconut and EKrishnachura will be
planted in large scale around proposed cyclone shelter and shrubs
(e.g. Dholkalmi, 3Sada Akanda, Eeys and Hoglapata) and trees
(e.g2.Babla, Shonbolei, Akashmoni,Ipil-Ipil & Caconutd would be
vlanted around the edge of the proposed killa.

7.3.4 COST ESTIHATION FOR PROPQSED SHELTER :

Along with schematic design, en mapproximate cost estimpate
for the proposed design has been dene on the basis of unit cost
of different items of construction work. These unit costs of the
items have been fixed on the basis of analysis of rstes recommen-
ded by PWD and material/lebour coste obtained from contrasctors
who are presently involved with the development works in coastal
regions of Bangladesh. This estimate will only give mn  idea of
cost inveolved with this type of project. The actual detail and
accurate estimate will be found after completion of detail
architectural and structursal design of the shelter, which is not
included in this study. The estimated cost is given below,

Item it cost Mot Cost (Taka)
Land smquisition for

cyelane shelter complex Tk.50, 0808 /anre  (A.81 acres 48, 500
Lard development end Tk.215/=q.n 2,722 =q.m

construction of Eilla (Thk. 2/5q.ft) (23,261 =3.ft> 5,856,292
Earth cutting, piling (if Th.4436/5q.m B18 =q.m

necessary) and foundation (Th.410/=s3.ft) (6,F00 sq.Ft) 27,808,000
Consztruction of ground

fFloor including minor Tk.2705/50.m 651@ =q.m

civil & carpentry work (Th.2080/=q.ft) {6,800 =3.ft> i6, 5, 0
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Item Unit cost Ancamt Cost (Taka)

Construection of first

floor including civil Th.4328/=q.m Ei1@ sn.m

end carpentry wWork {Tkh.4/=q.Tt) (6,00 =q.ft) 205,40, 6%
Construction of =sercond

floor ineluding civil Tk.457/=q.m B1f =n.m

arid cerpentry work {Th.425/=n.ft> (1,2%) mq.ft) 5,190,600
Lime terracing Tk.216/5q.m 61P =q.n

over top roof (Tk.20/sq9.Ft) (6,0 =q.FL) 1,32,.008
¥Water supply and Tk.55,008/

sanitation work point 8 points 4,40, 07
Total 87,193,738

Therefora, the cost estimate presented above shows thet the
proposed cyelone shelter is a project of alwost B.7 million taka
{if piling i3 necessary), cotherwise the projeet cost will be
about B million tska, whiech will be uged for life gaving purpose
nf the ares’s 3,300 pecple in case of cyelone and st the sane
time for socic-economic development of the community, and this
will be able to meet the need of cyeclone shelter of the cstehment
area for about next twenty years.

7.4 EROPLE’D PARTICIPATION :

Yeople's participation is one of Lthe important ingredisnts
that are embodied in community development projects by mlmost all
governments througheout the world (Weber.E. et al,1288). But
decision makind 1= not made any eazier in the Fface of the
conflicts whieh any decision are 1likely +to initiste between
groups within the populatien, and between groups of Lhe
population and the planner (Hobbs.F.D.et al1,180813. In such
rircunstances for large secale community development project where
there are many socio-political groups, planner has to make suore
that locel people’s opinien is given due importance and proper
pricority in taking different vital decisions., Fer this purpose
planner can evaluate different alternative decisions on the basis
of &an ecriterion named people’s cholee., Otherwise during
implementation stage of that plan strondg resistance mey come from
local pressure groups and ultimetely the project will not be
accessible fto the target groups of that project. Therefore, in
cyclone shelter planning, first of =211 local people’s opinion on
different issznes related to cyelone 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
eriteria, people’s cholice was one of the major criterion, but as
those decisions were more or 1less technicsl =0 along with
people’s cholce other major eriteria were also given equrl
importance. Therefore, in echoosing community development
functions, size, location and design of cyclone shelter people’s
participation was incorporated indirectly. But 1io construction
and mansgement of cocyclone shelter direct involvement of local
people is possible. This direct involvement will create an
intimate relationship between the local people and shelter. Such
cloge 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 vear.

Table : 7.3
Pecple s Participation in Cyeclone Shelter Planning.
Phazes of cyclone shelter planning Hature of people’s participation
Identification of normal
time vuse of cyclone shelter Indirect
Flanning
and de=sign Determination of size Indirect
phaze
Selection of location Indirect
Identification of design
guide lines Indirect
Implemen- Constructicn of shelter Direct
tation
phase Operzation end maintenance Direct
of cyelone shelter

Source 1 Authar's Estimation,

7.4.1 LOCAL PARTICIPATYON TH_CONSTRUCTIOR OF SHELTER

In defining the design guidelines for cyclone shelter, more
emphasis hszs been given on =imple technology and loeslly
accustoned building materials For the construction of the shelter
to Hive proper respect to the local value sy=tem. This type of
gimple method of construction will not require many skilled
labourer, high-tech construction egquipments and materials.
Therefore, huge local labour force (mainly unskilled) can be used
for construction of cyclone shelter. Due to such participation of
local people in shelter construction, some economie =and =ncial
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benefits can be gHenerated. Primarily it will help to acquire =
first hand knowledde of the construction method and technology
whieh 1is relstively advanced from the traditicnzl methods.
SJecondly, local people will secure some economic benefit in terms
of labour cost. Thirdly, since the strueture would be built by
themselves they are more likely to use it for their own survivsl
in cyeclone as well ag for the normal time. These associmtions
will help to develop a8 hnowledde and s skill of loezl pecple’s
better maintenance of physical facilities of the cyelone shelter.
Another positive aspect of this leesl participation iz that, it
will belp to generate an army of skilled Ilabourers a= a by
produect of evelone cshelter construction project.

7.4.2 MANAGEMENT OF CYCLONE SHELTER :

Construction of the shelter should provide opportunities for
meaningful local participation in  management and local leadetrs
should be encoursged to explore opportunities for =self-help
before sgeeking cutside assistance and funding. Suecessfual
mebilization and/or evacustion depends on coordination at the
local level, taking advantages of all available resources, and an
avareness programme which slowly increases local pecple’s depth
of understanding. As the ocyclone shelter is going to be used by
the people, it treguires to be integrated inte the 1lgocal
community, and therefore, a proper management is needed for it.

7.4.2.1  INSTITUTIONAL REQUIREMENTS FOR SHELTER_HMANAGEMENT :

Institution 1s an established way of doing things a=z well as
organization to do them. Tt is the ba=i=z of organised acticn and
it dis the adjustment of diverse elements so thet their mutual
relationg may exhibit some predetermined quality (Whitehead,
1967). &ny existing or new institution needs three prinecipal
prerequisites for its sucecegs. These sre

Aa. Anthority, by which iz meant the legislative and political
means Lo establish and manoedvre ipstitutions.

b. Staff, are the operators of the system. If an institution is
to have a prolonged existence it is essential that it is the
respoisibility of loeal, suitsbly qualified stsff.

o, Finance, which is of two msin kinds : provided from the
outside sources or Henerasted by the institutieon itself.
Without sustainable fupding, institutions are unable to
perform s=uceessfully. Institutions are urged to reise
innovative soureces of finance in order to releass some of
the burden on governments.
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Figure : 7.12
Performance Parmmeters of Institutions.
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Stwrce 1 HESP, 1992,-Val.¥ilE, p.F3-7,

It may be noted that the fajilure of new institutions is
sometimes due to lack of clear delineation of responsibilities
and problems of gonrdination. Agencies are expected to cooperate,
but the mechanisms that gre required Lo bhring such cooperation
have vet to be devised. For cyeclone shelter management help from
one of the existing local lewvel institutions can be taken or m
new institution can be created for this pUrposo .

Study on the rerformeance af exizting local  level
institutions (LLI)(see Appendix B3 in the study arca shows that
except a few examples they are more or less  very weak apd
ineffective to carry ocul any large 2cale development work. Though
during field wvigit loesl people did not directly accuse any LLI
for their poor  performance, but according Lo indices of
satisfaction, 1local people were relatively satisfied with the
performance of individual development committees " 1like shelter
committee of BDRCS than other LLI (see Table 7.43.

Table: 7.4

Index ol Satisfaction With Looul lLevel Institutions.
Loesl lewvel Index Ranking
Institution {in arder of =satisfaction)
Separate committee like BOROS +8 32 1

Theua parishad .66 2

Union perizhad -A.73 3

Hon governmental organizations .94 4

Union level govt. anthorities 1.3 L5
Educational in=titotions -1.07 5

Loeal professional organizations -1.0m L

Locel political parties ~-1.8¢ )

Mote : +1.09 means full satisfaction & -1.P moans gross dissatisfaclion
Sourre 3 Tield suivey, 1973,
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Table 7.4 reveals the index of =satisfaction of the local
people with varicus local level institutions for their services
provided for the community. This index of satisfaction has been
calculated using the following formula

Fa -~ fd
I8 = —rmmmmm e
N
Where, IS = index of satisfaction
f= = Frequency of respondents satisfied
fd = frequency of respondenisz not satisfied/dissatisfied
and
H = ftotal 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 people by its community development and
disanster manegement asctivities.

Tharefore, to find out a =suitable institution for cyclone
shelter management purpose, cspability of the existing 1local
level institutions (LLI) of the study sares to handle the
community development and cyclone disaster management (CDERH)
aetivities are judged on the basis of certsin identified criteria
in the followingd ways,

Table : 7.5
Level of Strength of Local Level Institutions.

Lotal lewvel inst.(L1I) Strength of LLI according to criteriam
fdirently related with

COCDM activities) guthority| Staff Finance Choice Access
Thana Psrishad High Hoderate | Moderate| Moderate | Low
Union Parishad Hoderate | Low Low Low Moderate
Liogal H30 Low Moderate | Moderate] Low High
Local Govt, OfFfices High Low Low Low Low
Informal Institution Low Low Lows Loss High
BDERECS High Low Liow High Hoderate

dotes: 1. As lecal govt.offices, FWC, thana based agricelture, livesteck ¥ fichery, education & forestry
office have heen considered.

. A5 local informal institutions, schools, madrashas, mpsques, Fiam, clubs, baraars, pokitical
parties ant professional erganizations have bees considered.

Soyrce 3 Author's Esktinzkion,
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Table 7.5 shows that, none of loesl level idnstitution has
proper =trenpgth in gll respects to meet the reqguirements of
community development and cyclone disaster mansgement (CDCDHY mt
grass root level, Though thana parishsd (TPF) and BOECS have sane
potentiality, but TP is Ltoo Ffar from catehment area of the study
union and BDRCS has some organizational problems to teke a vital
role for CDCDH, In this circumstance, it pan be said that if an
institution with administrative, financial and operational
strength like TP and BDRCS is awvailable at grass root level then
it will be able +to perform properly for CDCDM. 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 inazctive at local
lavel development activities, but the Ordinence of 1983 hes
already defined gertain specific community development Functions
for unlion paerishads of the country <{(see Appendix B82)Y. This
implie= that the ground has already been prepared for wunion
perizhad to be developed a2 & highly potential leecel level
institution 1like thane psrishad. But due to severe negligence
from the highest body of the country throughout s  long period,
union parishad is now nothing but a paper tiger. Therefore, by
improving the present form of UP and by ensuring its
co-pperation, co-erdination and cordial connection with other
local level in=stitutions, UP's eadministrative, financial end
sperational strength can be enhanced for implementing community
development and cyclone disaster manadement activities at village
level. Basically for CDCDH purpose WUP will take 8 rale of
co-ordinator among different village level committees comprised
of representatives from all concerned loeal level institutions
and different social groups of the community like committee For
improvement of housing, primary heslth care programme ete.

7.4.2.2 CYCLONE SHELTER MANAGEMENT COMMITTEE :

Like different local level community development
comnittees, for managing =helter based different pre, during and
post dissster pericd activities of cyclone disester managdement, a
separate committee will be needed and thizs committee will be
designated as the shelter management committee, which will work
under the guidance of local UP and partieipation of catchment
area’s populstion and local people will also prefer it (see Table
5.3). Before starting the operation of shelter management
committee, a community emerdency plan has ta be prepared by the
co-ordination ecommittee of local UP and oather congerned
committees on different spercific aspects. This plan will be
approved by local thana parishad (TP) and for implementation of
that plan local level fpnd of UP will ke gEenerated by using
different income sources of community based commercial production
sectors and a portion of this fund will be allocated to cyeleone
ghelter nanagement committees to carry out its different
activities and maintenance work. This fund =llocetion and other
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ftechnical malters 1inked with =helter management committee will
be supervised by TP sand its assoeciated concerned Eovernmental or
non governmental organizatiocns. Within the community emergency
pien, roles  and respongsibilities of different concerned
commitlbees at the loecal level muzi{ be clearly cpecified.

Figure : 7.13 )
Linkage Between Shelter Hanegement Connittee and Different
Concerned Institutions at Local Level.

Thana Farishad Union Parishad
Technical & Financeisl &lwinistrative 2
Supervizar of QSHC Supervisor aof CSHU

b

Unimn Level Commanity
mT— r Development Committee
Cyelone Shelter

Hansgement Comnithbeeo Propozed lacal level
{CSHC ) body to specify 45
- - coamunikty emerdeticy plan
M9 ancl khe role of CSMC

2

Mfferent Communily
Development Sub-Committees

Implemooting bodies For 6

various commaniby
development. projecks

Source ¢ Aother s Suggestios.

) Cyelone shelter management committee will be Formed with the
following members from the catehment area of the unian

-— Genior primary school teacher

—-- deniaor imam of one local mosgue

-- Representative from fishermen commun ity
-- Representative From HaghZ commonity

-— CPP volunteer assigned for eatchmenl ares
-- RGO staff working within catchment ares
-- Beprementatives From local wonen

-- Loecal ward memhber of Ur

Pt e i Rk e b L
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Thiz rommittee will be headed by a Convener. The Convener
and the cashier of the committee will be appointed throudh
democratic process from among the members of the committee and
elected by them. Works of this committee will be supervised by UP
chairman and committee will +take help from local HG0O workers,
villsge level extenzion wWorkers on  health care, sagriculture,
forestry, livestock and fishery and CPP personnel for its proper
functioning. Functions of ghelter mansgement committee will be,

f. Hormal time funecticns

-- Co-ordinating end ensuring different shelter based community
development metivities by maintaining a monthly schedule of
activities of different village level committees for provid-
ing community services to the people of the catchment area,

-- Az=isting the shelter based community development mctivities
by providing physical farilities =and services Lo different
local level conmittees for their aetivities and =storage of
necesgary materials,

b. Pre, during and post disaster time functions

At present majority of the local people depend on radic to
get warnings (see Table 4.7}, but only a few of them have their
own radic, so usually they get late warnings., Again most of the
reople do not take any early preparstions =sgsinst oyclone (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
reople depend upon their own predietion about westher to take
necessary actions in eyclonic rperiods (see Table 4.11). During
digsster people adopt various techniques ta survive (see Figure
4.15) and they =also face different types of problems (sea Figure
4.16 & Table 4.12)., During evacuation people generally try to
move along their previgusly Hnown path (see Figure 4.18) and they
take shelter in wvarious places, which are not proper shelter (see
Figure 4.17).

Under these circumstances, pre, during and post disaster
time functions of =shelter management committee will be,

—— Disgeminating the warninds in a timely msnner.

-— Hobilizetion of the mrea residents in case of an emergency.

- Shelter operation durindg a crisi= period.

-- Assisting trapped families and injured individusals to bring
to the shelter.

- Haintaining order and hygienie rconditions in the shelter,
handling communicetion by radio, providing water source in
the =zhelter.

- Working with property owners te reduce wind and water
damage.
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o, All time function throughout the year

-— Inadequate resources For the operation and maintenance of
infrastructure for public servieces have resulted in a
deterioration and low wutilization of valuabkle capital
assets. Therefore, operation mnd mzintenance (0%H) of
cyclone shelter i3 an important task of shelter mansgement
committes during mll the periods throughout the whole year,
A4 eoonsiderable amount of expenditure is involwved in this
operation snd maintensnce teask (yearly about Tk.40,000.00
will be necessary for this tesk) sand for this purpose
shelter mansgement committee can raise Fund through shelter
based economic activities 1like wholessle trading centre,
accommodation of wholesale +traders, shopping spzce and
office =zeccommodetion for +rural ecredit centre (from these
activities yearly about Tk.580,0020.0@ can be earned).

7.9 QGUHMARY -

For selecting the location of proposed cyclone shelter,
first of all certain socio-economic and physical characteristics
of the catchment area have been taken inte censiderstion and then
entire catchment srea has been analyzed on the basis of those
site characteristics, After that depending on the major findings
of that =site analysis, different loecstional criteria of cyclone
shelter have been selected and then these locational eriteris
heve been used to evaluaste the eactusal potentiality of two
different =alternative locations for proposed cyclone shelter mnd
to identify the best probable loeation within the catchment ares.

In identifying design guidelines for eyclione shelter, first
of all certain design considerations have been taken into scoount
and then depending on these considerations some design criteria
have been =et. After that s=some possible design cptions for
different components of a cyclone shelter have been evalusted on
the basiz of selected design criteria. Finally, 2 schematic
design and a rough cost estimate have been prepared.

Finally, vrpeople’s participation has been incorporsted
directly in construction and management of cyelone shelter. To
ensure large scale invelvement of local people in construction
process bazieally es unskilled labourer, structural form of
cyclaone shelter has been selected as simple ss possible. To meet
the institutional requirements for cyelone shelter menagement,
UP has to function properly and for its mctive participation in
community development =activities, structure of UP has to be
reorganized. Then under the guidance of UP s community emergency
rlan will be created and te implement different compeonents of
that plan several separate committees will work at village level.
Cy¥clone shelter management committee will be one of such

153



Figure - 7.14
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combittesrs. This committee will be formed with the concerned

people aof
different

the catchment arem and it will be responsible For
normal snd disester pericod operation and maintenance

tasks of cvyeclone shelter.

Notes -

1

‘Fila parishad’ is respensible for development wvorks
Wwithin a district. But Zila Parishad Bill (which
defines the form and responsibilities of Zila parishad)
Iz not still passed by the Nationsl Parliament.

‘Magh 15 one af the Jimpoartsnt trihal community of
Aangladesh, whielh 1is formally known as ‘Rakhain
campradai’ and in the catchment sres of the =tudy union
there is 8 separate village for this tribal community .

154

‘ZJI;
f
0



a2

-
e

CONCLUSTON
RECOMMENDATIONS

CHAFPTER
AND

_ H
I

; ]
i

! i

. Hrd

) - .- X
y .._,_
v oandbdy, Uil




B.1 IHTRODUCTION -

From the recent cyclonic incidents 1t 12 evident that,
cyclone shelter sz a disaster manegdement measure is the most
effective tool. Pot the existing cyelone shelters in the coastal
regions of Bangledeszh are not sufficient in number, they sre not
properly located, designed and meintained. Again, no micro level
in-depth study on ecyelone shelter has been done vet in Bangledesh
and there is a need to reflect the modern concept of disaster
management, i.e. integraticon of cyclone disaster management with
community developrent planning, in cyclene =shelter planning.
Therefore, a micrao level study has been done by the researcher to
prepare the physical snd strategy plan of a eyclone shelter on
the be=siz of its gite characteristics showing 1its proper
location, size, it potentislity as 8 community development
centre and methods of inecorporating people’s participation in its
planning and implementation. At the end of this plenning process
certain recommendetions have been made for proper implementetion
of cyclone shelter plen. In this chapter, those recommendations
are ineluded along with some genersgl findings and a conclusion of
this study.

8.2 GENERAL_FINDINGG -

The general Tfindings from this study &re summarized as
follows

a, Cyclone in this region iz a common phenomenon end people
have to live with this dissster. People of the coestel
rediong are also sccustomed to it.

b. From the recent cvelonie ineident it is evident that, a=among
all the structurel measures to mitigeatae the lozz of both
bhuman 1lives and 1livestock/ poultry, cyeclone =shelter as a
disaster management meassure iz the mozt effective tool.

c. Exizting cyelone shelters in the rcoastal regions of
Bandladesh are vwery much inadequsate in number comparing to
the population of the coestal regions and they ere located
randomly along the coca=zteal area without any praper =study.
They are not properly designed to meat the denersal
regquirements of disaster pericd, +they are also very badly
maintained and there 1s no scope of people’ s participstion.

d. Yulnerability to cyeclone and storm surge is very high for
the c¢coastal people of PBangladesh becavuse of their poor
living epvironment, which is a result of their poor economic
condition. 5o to reduce this volnerability, guality of life
in roazstal communitie= has to be ipprowved. At the same time
severe cyclone may not oceur every year.Therefore, A cyclone
shelter may es well he utilized sz community development
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centre for socic-cultural and economic development of the
coastal conmunities,

To initiete community development process through physical
facilities provided by coyclone shelter, disaster menagement
must be intggrated with community development and this will
alsc ensure proper maintenance of shelter throughowt the
whole vyear and involvement of local people in shelter
ectivities.

Un the basiz of modern concept of dizeaster mnanagement,
normal time activities of cyelone shelter for community
development purpose have Lkeen identified. Sige hazs been
defined on the basiz aof required spaces Ffor specific
funetions of shelter complex during both normal and disester
period.

In choosing location znd determining design guidelines Ffor
propused cyelone shelter people’s choice and acceptance have
been considered sericusly as a msjor eriteris. Through
construction and management of ce¢yelone shelter, direct
invelvement of local people in evyclone shelter programme has
been ensured. This will create an intimate relationship
between shelter =snd locel community, which will uwltimately
ensure shelter’'s best gtilizatien during both norma}) and
disaster period.

Analy=is of primary dsta shows that, =as during disaster
there is slways s chance of looting in a completely empty
house, so0 generally households of higher income group
hegitate to vacate their houses completely even on the eve
of a disaster. By considering this reality, along with large
scale cyclone ghelter-cum-community development centre, =some
private house-cum-cyclone shelter have been proposed by the
researcher. These shelters will be constructed by teking
small secale housing loan with low interest by local pecple
of higher income greups. Those houses will be used for usual
household mctivity during normal peried end during cvclone
they will provide shelter for 12 to 15 persons who want to
stay oclouse to their houses to ensure security of their
household property.

8.3 BECOMMENDATIORS -

The following specific recommendaticns are given for the

seecessfuel implementation of loeal level cyelone shelter plan,

a.

Integrated approach of eyclone disaster management and
community development planning haes to be recognized and
spproved by mnational policy makersl and fund has to be
galloecated for this approach from annusl development budget2.
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b. For the implementation of integrated approach st grass root
level, instituticnal requirements has to be met by improving
the present Fform of uwnioen perishad and inereasing dits
administrative and financial strength instead of cresting a
new institution. Activities of this union parishad has to be
supervised regularly by thana parishad. For this supervision
purpasge, thana parishad has to  incorporate different thans
based 1line agdencies (dovernmental and non governmental
organizations) into its supervision task. In eommunity
emergency plan, role of al]l these organizations has to be
gspecified clesrly.

C. For preparing cyclaone shelter plan national level concerned
agencies will act only as supervisor and guide. Coostruction
buddet of cwvclone shelter has to be sllotted from nationsal
level and from this level certain design guidelines has to
be also given.

d. Cn the basls of design duidelines and budget approved From
national level, size, location and normal time function of
cyclone shelter have to be selected at loesl level on the
basis of perticular zite eoharActariztics. Local level
committee will take all these decisionzg by collecting
People’s apinion and then uvltimate plan has to be approved
by expertz nominated from national lewel. Local lewvel
committee will work under the direest supervisien of UP and
TP will monitor the loeal level activities in this sector.

e, Cyclone shelter mlone will not be sble to provide Lthe total
protection agaeinst e¢yelone and surge and  local people a2lsgo
balieve it (see Table 5.1). Therefare, slong with shelter
construction project egqual emphesis should be given on cons-
truction of embankment, c¢oastal afforestation, improve-ment
of housingd eondition and communication network in the arean.

f. If in the proposed location of ecvclone shelter of the study
area, a wvagt land is not found for killa purpose, then
nearby hill can be used for this purpose and it will reduce
the project cost.

8.4 CONCLUSION -

Yulnerebility of the cosztal communitles of Banglasdesh due
to eyelone and sitorm surge iz bazically a2 function of very poor
soeio-economic and phygicel condition of those communities. Along

i with poverty and under-development, the present form of power
structure within coagtsl communitie=z and the laeck of access of
the poor people in the development process are also the canses aof
high degree of wvulnersbility. This is why the impacts of nztural
disaster like cyclone of equal magnitude is different in
Bangladesh than in USA& or Japan.
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Under this circumstance, attempts to bring the victims back
to normal with temporary dissster relief doez not make much sense
in such 8 context a=s it plays only a marginal role. At the same
time, disaster have the potentisl of retarding prodress by
diverting sSCcarce resources, mern, materisl s=snd money from
development process to immediste requirements of relief and
rehabilitation. Therefore, cyclone disaster management measures
must be intedrated with community development process at the
local level. Community development is part and parcel of
educating people about the need for disaster preparedness.

Cyelone shelters have proved their worth in lives saved and
coastal regions need more of them, but the best utilizstion of
physical facilities provided by cyelene shelters during all the
periocds throughout the whole year will ensure their usefulness to
impoverished cecastal communities of Bangladezh. & cyclone shelter
can be used outside the cyclone seazens as schools, training
centres, meeting places to discuss ideas for income generation
and many other activities. But for thiz purpose, right type of
fonetions have to be selected as shelter 'z normal time mctivities
and it entirely depends upon the socio-economic conditien of the
shelter site. Similarly location, size and design of shelter are
Blsc important to make the shelter Feacilities most effective for
both disaster management and community develcpment activities.
Therefore, to ensure evclone shelter’s hest location, s5ize,
normal time sctivities, design and local peaple’s participation
in shelter programme, proper planning of cyelone shelter is very
much necegsary. But without proper institutional support, fund
and recognition from natienal policy makers to consider this plen
g5 & part of natlional development plan, preper implementation of
eyclone shelter plen will be very difficult. Again further study
is necessary to find out preper and effective jnstitutional set-
up &t both miere and mscre level which will suit with the
existing socio-economic environment of c¢oastal communities of
Bangliadesh.

Nofexs

1 Palicy makers of the ruling party has to consult on
this iIssve with opposition politieal parties and
national parliament can be g debating platform on this
Iissue,

= Filot projecis can be taken in some selected cosstal
settilewents with the help of Fforeign donors upnder the
direct supervision of GOS.
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ACPERDIX : &A1

QUESTIORRAIRE_OF HOUSEHOLD SURVEY
FOR THE RESHARCH PRQJECT ON :

CYCLONE SHELTER FPLARRIRG FOR DISASTER HANAGEMENT AND COHMMUNITY
DEVELOPHENT IR BANGLADESH : A CASE STUDY OF COX°S BAZAR.

Loecation : Ehurushkul Union of 5adar Thana in Cox's Bazar
District of Bangladesh.

{ All the information provided here would be used for the purpose
of this re=sesrch only and be kept =ecret ).

DESCRIPTION OF THE RESPOQOHDERT Card No. [ [_] 1-2
House Hao. - Ej:[] d-5
Hame of the household head (Code Heo.: 3

Hame of the father of houzehold head
Hame of the respondent
Respondent ' relationship with heusehold head

ADDEESS OF THE HOMESTEAD

¥Yillage (Code No.: 3 (1] 8-7
Hauzse {Code Ho.: 3 CITT1 ) 8-18
Union  {(Code No.: ) T3 11-12
Thana

District

Date : 3ignature of Survevor
EART :- A

QUESTIONS REGARDING S0CIO-ECORCGMIC CORDITION OF THE HOUSEHQLD.

1. Description of the family

4. Type -
Single family-1, Combined family-2, Ho response-9. 1 18
B. Religdion

Husiim-1,Hindu-2,Christian-3,Buddhist-4,80 rezponse-9. [ ] 14

C.l.Hesident s =status
FPermanent-1,Tenant-2,80 anower-3. [] 1

2.2.5ettled in this loecality
Since grand father s time-1, Since Father 'z time-2,
Since own time~3,Ho response-9. E] 18

C.1.1f answer ie 3 then ;ell how long have you been staying here.

————————————— Years. [T]) 17-18
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P2. Description of the family members

Serial 1 2 3 q 5 B 7 g LE| 15}
Ape 19-38
Sex ' 39-48
Education 43-58
Merital status 59-B8
Primary Type 13-32
occupa-
tion Feriod 33-52
Location 53-B62
Secondary| Type 13-32
DCCUpA- .
tign Period 23-52
Locatilion ) 53-B2
Household income 13-62
{monthly?}
Sex: TFemale-1,Hale~2.Education: Illiterate-1,0nly capable of-
giving sign-2, Primary-3,33C-4,H5C-5,Graduate-5,Masters-7.

Marital status: Married-1,Unmarried-2.0ccupation: Self emp Layed
in own farming-01, Own Farm+ daw labour-@2,only day labour- @83,
Service-P4, Business-05,Ficshermnan-06, Student-07,House keeper-D8,
Household work-10, Unemplo- ved-11, Aged-13, Child-14, Qther-15,
Ho response-89. Work place : Own village Junion-1,In the ses-2,
In the distant island-3,In thana head gquarter-4.In the big
citv-3, Bevand country-B,0ther-7,No resp- ohse—-8, orking
period:Honth{write in number).Age:(write in numher’

@3. DRegcriptioen pf the lsnd -
A. Type of land

Agriculture [ i I 63-66
Homestead L1 1 1] &7

Fond i 7174
Urchard To-78
Horticulture 13-18
Fallow 17-28
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B.‘ E = ]I J ] i i. ! ‘a + rqn

Irrigated sgricultural land 21-24

Ron-irrigated agricultural land - | 1 | | |25-28

#4. Rescription of the livestock and poultry :

Cow Buffaln Goat Sheap Fig Chicken Duck

Number[ T[T TICTAIT) L1 [ (1]

29-31 22-34 35-3E 37-38 39-4@ 41-42 43-44
@5. Standard of living :

A. Fuel:
Fire wood/leaves-1,Kerosine-2,Cylinder da=-3,Electricity-4,
Nothing fixed-5, Other-8, Mo respon=ze-9. [] 15

B. Source of light
Electricity-1, Hurricene-2, Kupi-3, Hothing Fixed-4,
Other-5, Ho response-9. [ ] 48

€. Housshold nsset
Clock Radio TY Ehat Bedding

Luxury Hoods [:] [:] [:] [:] [:] 47-51

Cowki Almirah Table Chair Alne Tin/leather/wooden box

Furniture n2-57
] 1 []

Boat Cryeole Cart Hotorevele Rickshav

Transport D D D D 58-53

Codez : Have-1, Do not have-2, ¥No rezponze-9.

06. Description of the bomestead :

A. Type:
Isolated-1, Less than five together-2, Hore than
five together-3, Ho response-9. B4
B.1.Area of homestead land --————-————- decimal. | | | | | B5-&8
Z.8linth height of the house ——————-w FTaet. {1 ] 8s8-7e@
3 Humber of floor —---=----— . [:] 71

Ad



a7v.

Source of drinking water
River/channel-1,Pond-2, Kutcha well-3, Pucca well-4, Tube

wWell-5, Water supply line-6,0ther-7,Mo responsze-9. []72
Drainage :

Euteha-1,FPueea-2,He arrangement-3, Ko respongse-9. [:]TB
Sewersde

Ho arrangement-1, Pit-2, Open drain For Wwaste disposal-3,

Ho response-8. ] 74
Latrine

Wo fixed arrangement-1,Kutcha-2,Pucca-3, No response-9. [_]75

Electriecity
Yes-1, No-2, Ne response-9. [:]?E
Arrangement for erop storage
Ye=-1, Ho-2, Ho response-9. [:]?T
Homestead = direct connection with zres s main raad
Yes-1, Ho-2, WNo response-4. [:]?B
Building msterials used for house congtruction
Component Main living rooms
of Hou=ze
Structure 1 Z2 3 4
Floor 13-2P
Wall 21-28
Raaf 29-38
Calumn 37-44
Doar/window 45-52

Code : Straw-01, Tin-0Z,Bamboo-@3, Wood-B4, Tali-f5, Clay-0E,
Brick-27,iron-08, RCC-1B,CC-11,5tone-12,Plain sheet-13, Other
-14, No response-99.

Deseription of Plants and trees within and arnund homestend

Name of tree (max.eight) Humbher Use in disaster period
53-88 13-36 37-68
A%



Name of the tree : Keora-01,Go0ran-92, Jhau-23,Coconut-P4, Kea-P5,
Phol-kalmi-BP6, Hoglepata-P7, Babla-08, Ipilipil-1@, Shishu-11,
Shirish -12,Mshogany-13, FKarai -14, Shimuil-15, Palm-16, HKando-17,
Jam-18, Amra-20, Bamboo-2Z1, lemon-22, Tetul-23, Guava-24, Star-
fruit-25, Bel-26, Other-27. Use in disaster period : Life saving
by climbing at the top of the tree-J,Resistant to high velaoecity
wind-2, Alternative source of drinking water-3, Resistant to =e-
vere current of surge water-4, Ho use-5, Other-8, Mo respanse-4.

@B. Commupniby service facilities :
UP Bezaar P.3choal H.School FWC Chat C.3helter

Distance[ ] [17] L 11 [T 1 11 L1
from 13-28
homestead

{mile}
Usual [T IO [I T Od O 13

mode of 27-40
transpaort

Travel [T 11 CT 11 LT OO0 = O
time 41-61
fhour)

Hode of transport: By foot-1,By boat-2,By richshaw-3,By autog-
mobile-4, By cart-5, Other-5, No response-9,

PART : B
mmsﬁﬁmwmwwﬁm
INCIDENTS. o

1.A.How did vou gdet the first 2ignsl! of the coming cyclone 7

1991/ [ 1 ]e2-63  1saz/ [T e4-85

{From another person-@1, Radio-02, TY-03, Hewzspaper-9P4, Bazaar-
@5, Union/Thana parishad-@6, Government official-@7, HGO-B8,
BDRCS-11, Politician-11,5elf-observation-12, Received no WAL -
ing-13, 0Other-14, Ho responze-94.)

B.Hew many hours before starting the severe cycelone with its
highest intensity did vou get the great danger #ignal nea.10 ?

1991 ——men o hours ago. E]:]sa—a?

Z2.A Mhen did the storm become viclent 7

1981 —--u - Em/am. [:I::BB—SE

B.¥When did the surge water begin to come ?

AR



1991 --—--- pn/am. 78-71

3.A.Did ¥ou taske any¥ preperation before the disaster 7

1991/ | 1] J72-78 1992/ [T T [ l7s-7s9

{Ro preparation-1, Kept dry food and fuel separately-2, Movead
costly goods into s safer plece-3,Toock mental preparation for
leaving the house-4, Sowething else-5, Wo responsze-9).

B.1.From whom did you get support in taking preparation ?

1991/ [ 1 13-18 1992/ L1 [ 1]] |19-24

(Nobody’s help-1,Govt . official-2%, BDRCS wolunteer-3, NGO-4,Di-
getrict/Thana/Union parishad-5, Folitieal parties-6,Neighbour/
Relative-7, Some one else-B, No response-9).

B.2.If you got any help during the preparstion period then what
was the type of that help 7

1991/ 25-29 1992/ | | [ ]28-34

(Giving warning signal-1,Evacuation to a safe place-2, Giving
advice to take safety precaution-3,Supplying necessary things
to combat with coming disaster-4, Other-5, No response-93,

4.A.0id any member of the hou=zehold evacuate the homestesnd for
life saving purpose 7

1991/ Yes-1, No-2, No response-9. [] 35
1882/ Yes-1, N@-2, No response-9. ] 36

B.1.If the answer is Yes, then who had left the= homestead 7

1891/ L [ T 1 137-48 1992/ | [ 1] J41-44a

(All wmembers-1, Only female and children-2, Evervbody excepth
1/2 to guard the house-3, Evervbody except servants-4, Every-
body except sick persons-5, Something else-B, No response—-57.

B.2.When did vou lersve the house ?

1991 -\ —————- pm/Sam. date ——————cm—m . 45-51
1992 ————--- pn/am. date -——-----—--- . 52-58

B.3.Where did you go after leaving the house ?

1991/ ] 59 1992/ [T o

{Cyclone shelter-1,Nearby =afe homestead-2,Fuccs building of
school/madrasha/college/office/shop/Factory-3, High tree-4,
Nearby hill-5, Other-8, No response-39).

AT
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B.4.¥What were the things did you take while vscsting the house 7

1991/ ‘| 61-66 1992/ ]e7-72

(Hothing-01,Clothing-B2Z, Bedding-83, Utensils-84,Food-85, Fuel
-A8, Hurrlcaneftorchfmatch a7, ?aluable goods fpapersﬁ money-@8,
Livestock/poultry-16, Other-11, Ho rezpon=ze-99).

B.5.1f you did not take livestock then why?

1991/ LI T 1] 73-77 1992/ [ T )1a-17

{There was no shelter to keep them-1, 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,Fordot about
the livestock and poultry-6, Other-7, No responze-9).

B.6.1f you did not take livestock to shelter then what
arrangement did wyou make For their safety purpose ?

1981/ [:[j 18-19 1992/ |:|:| 20-21

(Ho arrangement-1,5et them free-2, Responzibility was given tao
the guard-3, Handed over to neighbours-4, Other-5, No respon-
se—-HY,

C.1.If you did not lemve the house then why 7

1991/ 22-27 1982/ 28-33

{Did not consider the coming disaster seriously-B1,Conzidered
homestead as storm resistant-@2,There was no proper cyclone
shelter near by homestead-#3,There waz s shelter but no time
to g0-84.N0 vehicle to do-85,No0 road network te go-06,Stayed
at home to guard house-07,Unable to move becsuse of illpess-
08, There was shelter but not proper for staying-10,0ther-11,
Ho response-~-389).

C.2.If stayed at house then how did vou survive from disester 7

1991/ ] 34-36

{By staying on the roof of house-1,By eclimbing mt the top of
long tree-2,By grabbing some strong thing-3, Other-4, Na
responge-97.

C.3.1f the house was attecked by surge wakter then how much of
it was submerged by water 7

1991/ ] 37
(Upto plinth level-1,Half of the ground Floor height-2, Almost
near roof of ground floor-3,Complete ground Floor-4,0ther-5,
Ho response-9),

Af



C.4.If y¥ou took shelter on the house roof or top of the tree or
hill then what problem d4id you face 7

1891/ l | !38—4@

(Getting wet by rain wWater-1,Attacked by snake/other ferocigus

enimal-2,S5hortage of food/drinki water-3,Faced no problem-4
Other-5, Ho respons=-9%.

PART : C

X

1. Whet was the condition of weather while wvacating the house 7

19a1/ [ T Jar-42 1892/ [T ]a3-44

(Hormal-1, Storm was goling on-2, Wind was blowing violently-3,
Sky was completely covered with clond but eanvirenment was
cailm and quite-4, Tt was drizzling-5, Something el=ze-EB, Ho
rezgponse-97,

2.4.¥het wss the distance of the cyclone shelter
from your house 7

1981 - - ———————- mile. 45-48
19892 -\ -\ ———————- mile. [:]:] 47-48

B.How did ¥ou go to the shelter 7

1991/ [ ] a8 1992/ [] so

{By foot-1,By rickshaw-2, By cart-3, By cycle-4, By boat-5, By
car-6, By other way-7, Ho response-9).

C.From whom did you get vehicele to go to cyclone shelter 7

19917 | [ | 51-54 1992/ l_]_[JJ 55-58

(Hobody Zive vehiple-1,BDRCS5-2,.Digtrict/Thana/Union authoritv-<;zm=

3, Political party-d4, HGO-5,5c0meone else-6, Ho response-39).

D.How much time was spent to reach the cyclone shelter ?

] — m/h. [ 1 159-60
fE 1 R —— n/h. [ ] 61-82

3. If vou took shelter in your neighbour’'s/relative’'s house then
what kind of difficultie=sz did you face while stayingd there ?

1981/ E3-E8 1892/ | 89-74

(Congested living space-1,Lack of water and lack of latrine-2Z,
Shortage of food-3, Faced migbehavior-4, Attacked by storm-3,
Fared no problem-B, Something else-%, Ho response-89Y%,

A



4.A.1If you tock shelter in a place other than neighbour’'s A0
reletive’s house then how long did you stay there 7

B.If vyou stayed for =

relstively

1] 75-78
[T 77-78

longer pericd in eyclone

ehelter after the campletion of digaszter then what waz its

reason 7

1891/

[T77 13515

{(No place to g0 as house was destroyed by cvelone-1,To get
relief-Z,Because of illness-3, Left the zhelter immediately
after the disaster-4, Other-5, Ho response-97,

2.A.Gilve the degeripfion of cvelone shelter.

Overall construction

13391/

1992/

[ ]16 |:[1?

(Kutecha-1, Pucca-2, Partially pucca-3, Mo response-9).
Humber of floors 1881/ [] 18 1992/ []14
Ownership of shelter 19491/ ] 2a 1992/ 1 21

(Private-1,Hon-governmental-2, Governmental-3, No response-9).

Hamber of evacuyees

1481 --- nog=.

22-2% 1982 --- nos.26-29

B.Give deserivtion of faecjlities avesilable in the shelter.

Latrine

Source of drinking water
Electricity

Cookingd space

Storsge space

Shelter for livestock
Enough living space
Emergency medical csare

1991/ (138 1992/ [ 31
1991/ C]3z 1992/ ] 33
1991/ [134 1992/ ] 35
1993/ [ 136 19892/ 137
1991/ [ ]38 1992/ [] 39
1991/ []4¢ 1892/ ] 41
1991/ [ 142 18992/ ] 43
1991/ )44 1982/ [] 45

{Adeguate~1, Present but not adequate-2, Hot present-3,

No regponze-9).

C.Give the dezgeription of activities and experience of evscuees

within shelter =ite.

C.1.What was the first day’'s experience while entering into

ghelter 7
1991/

{Chacotle situation-1,
puzzled situstion-3,

L 1] Jes-se

| Ja9-51

1982/

Everybody was disciplined-2,Coanfused mnd
Other-4,

Ha response-53%.

A0



C.2.How did you =pend the night of disester ?

1991/ T T 1 ]52-54

(By sitting or sleeping-1, By saying prayer-2, By roaming and
unnecessary shouting-3,By gossiping-4,0ther-5,No response-8).

C.3.What did you usually do during the days immediately after
the eyelone 7

1381/ |55—5?

(Hhole day search for job and then spent the night at eyelone
shelter-1,5pent the whole day For repairing own house-2, Wit-
hout doing anything spent whole day at shelter for getting
relief-3, Other-4, No response-93.

Z.4.¥hat did you eat most of the times while staying at shelter 7

1891/ _::I:]EE—ﬁE 1332/ EP-B61

{Hice-1, Bread-Z, Pressed/fried rice-3, Hothing-4, Other-5, Ho
response=-97,

C.5.Where did you usually cook within shelter ?

1991/ [ | lez-83  1asz/ | T ls4-85

{Cooking was not reguired-1, In specific place in shelter-2,
In  verandah/roof/corridor-3, Within 1living space-4, Outside
area under gpen =ky-5, Other-8, No respon=ze-89%.

C.B.From where did you usually get fuel for cooking while
staying at shelter 7

1991/ | T lee-87 1992/ [ T ]es-aso

(From shelter’'s store-1, From own stock-2, From relative s/
Friend's stock-3, From relief tesm-4, Found no fuel-5, Not
necessary-5, Other-7, No response-9%.

C.7.From where did you usually collect drinking weter while
staying at shelter 7

1991, 70-71 1992/ |:|: 72-73

(Tubewrell-1, Ho purified water-2, Relief team-3,Rain water-4,
Other-5, Ho response-93.

C.8.Which place did you usually use for toilet purpose %

ig991/ ]:1:]?4-?5 1992/ |:|:| 7677
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{Shelter’s specified toilet-1,Living spmce-2,Corridor/roof/
verandah-3,0utside the building under open sky-4, Other-5,
g rezsponse-93,

0.8. Where did vyou keep your household belongings while staving
at thg c¥eclone shelter 7

1891/ ' | J7s 1982/ 79

{(Not much belongings-1l, In shelter’s specific store-2,
Within living space-3, In versndsh/corridor/roof-4, Other-5,
Ho response-9).

.10 .Where did you keep your livestock/poultry while staying at
shelter 7

1eel/ BB 1992/ 13

{No livestock or poultry-1,Within living space-2, In specific
=ite within shelter-3, In verandah/corridor/roof-4, Outside
the building in open space-5, Other-5, No response-g).

C.11.¥hat kind of preparation for .zleeping did you take for
women while staying at shelter 7

1881/ E[ 14 1992/ [] 15

{(Did not make separate arrangdement-1, Hale end female stayed
in separate place-2, Kaking temporary wall with cloth-3,
Others-4, No response-30.

C.12.What was the law and order situstion in cyelone shelter 7

1991/ [ 118 1392/ [ ] 17

(Good-1, Wot bad-2, Bad-3, Ho response-9).

PART. : D
BUESTIONS REGARDING PEOPLE'S OPTNION.
K

1.4, Are y¥ou happy with the community development sctivities
gstill gRoind on your locality 7

Not at all happy-1,Partially happvy-2,¥ery happy-3,
No response-§. [:] 18

B. If not happy then its reason. i_LJ 19-24

Corruption among development workers-1,No capable instituti-
tion is present here for conducting development sctivities-2
Lack of efficient and trained manpower-3, Lack of community

response, sincerity and dedication-4, Shortage of dovernment
fund-5, Other-6, Ho regponse-9.
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1.B.

What mre the ecommunity service faecilities do you
think should be present in vour locality ?FTTL+1.F4J,P{|25—34

Impraved hernlth centre-@1,Hore schoole-B2,Training centre of
cottage industry for female workers-#3, Specialized training
centre for farmers & shrimp cultivators-@4, Training centre
and necessary facilities for youth's self-help programme-@5,
school for non-formal education for adult & working children
~@6, Training centre for community disaster preparation and
primary health care-87, Library-98, Improved communication
network-18, Rursl credit centre-11,Improved marketing facili-
tiez-12,0ther-13, Ho respon=e-99.

Are you satisfied with the community development & disaster
nensgemnent activities of the following instituticns 7

-— Union parishad. Yes-1, Ho-2. ] 35
-~ Thana parishad. Yes-1, NHo-Z. 1] 36
-— Local HGO. Yes-1, Ho-2. [ 1] 37
-- BDECS. Yes-1, NHo-2. 1] sd
-—- Union level gdovt. offies. Yes-1, Ho-2. ] 39
-- Local informal institutions. Yes-1, Ho~-2. 1 4@
-— Locel professional organirz. Yez-1, Na-2. 1 41
-— Local political parties. Yeg-1, No-2. ] 42

Do you think that cyclone shelter has the potentiality to
act as centre of all community development activitie= in the
area,

Yes-1, Ho-2, Ho response-9. 43

]

E{JHhom do you prefer for cyclone shelter

management purpose 7 [:]::[:]44—45

Union parishad-@1, Thana parishad-82, NGO-P3,BDRC3-P4,85choal
antherity-05,Govt . affieials-@6, Landless/Professional orgen-
ization-B7, A separste committee comprised of members from
all groups of the community-08, Other-12, Ho response-992,

. Whieh distance do you prefer as the accessible distance For

a2 cyclone shelter 7

———————————— mile. | T la7-4s

foﬂhat are the srrangements and fFreilities

do ¥ou think should be present in a
proper cyclone shelter ? LI1v il ]]4a9-58

Source of pure drinking water-21,latrine-02, Electricity-93,
Separate living arrangement for female evacueses-04, Stormge

space for household belonging=-085,Evacuation space of lives-
tock-O8,5eparste cocking space-@7,4ore specious living space
-88, S5torage of emergency supply for medicine, Fuel and food
-18, Other-11., Ho response-99,
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APPENDIX - @2
FURCTIORS OF URION PARISHADS:

The 1983 Ordinance divides the functions of Union Parishads
into Five cetedories; (e) Civie functions {b) Police and defence
funetions (c¢) Revenue and pgeneral administrative functions (d)
Development functions <(e) Transferred Functions (which may be
transferred by the government and Upezils Parishad). Although the
1983 Ordinance enumerates 38 c¢ivie funetions Ffor the Unieon
Farishads, it lays dowun that these shall, in particular,
undertrke the following ones

-— maintenance of law & order and assistance of
administration in the maintenance of lasw sand order;

-- adoption of measures feor preventing disorder and
smuggling;

-~ sdoption snd implementation of development schemes in
zgriculture, forestry, fisheries, animal husbendry,
edueation,hemlth,cottage industries, communication,
irrigation & flood protection for the economic & =aeisal
upliftment of people;

-- promotion of family planning;

-— implementation of =much development =chemes which is
assigned by Upmzila Parishad;

-- development of locel resources and their use;

—-- protection and maintenance of public property, such as
roads, briddes, cenels, embankments, telephones &
electricity lines;

-— review of the development activities of 811 =sdencies at
the union level & the making of recommendations to the
Upazila Parishad in regard to their activities;

-— motivation and persussion of the people to install
sanitery latrines;

-- reglstration of births, deaths, beggars and destitute;

-- conducting of census oF all kinds.
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APEENDIX -

93

LI3T _OF LOCAL LEVEL INSTITUTIONS WITHIM THE STUDY AREA
AND THEIR FUNCTIORS IR THIS AREA.

Hame of institution

Activities

Comment

1.Cox"s Bazar Sedsr
Thena Parishad.

2 .Rmirushkil Union
Perighad.

3.Loerl HGO -

8.0rnasha=zthy,

b.CARE,

8 Collects revenme from two

local marMets.

.Manages ferry ghats of

both the sides of river
Baghkhali.

.Co-prdinates & supervisen

congtruction work of
coastal embankment in
union with the techniesnl
help from BWDB.

.Bupetrvises road irprovemn—

ent work within Union
under food for works
PLOET RIME .

Buperviges family planni-

ng works of FHC.

Provides support to road

improvement work of CARE.

Providing housing loan of

22 000 taks.

.Constructing a cyclone

shelter cum health centre
at Rastarpars.

Froviding door to door

health care service.

LConducting road side tree

Plentation work.

Conducts roed improvement

work by female workers
through UP in dry season.

Not directly
involved with local
devalopment works.

Bot aective in the
area =snd local
pevple ate not
cneerned about it.
Chairman iz not et
rl]l femiliar with
loce]l problems.

Occassionelly
gctive in local
development works.
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Hame of Instituktion

Activities

Comment

<. CCDRE.

d.World Vizion.

e.POUSH.

f.CFP of BDRCS.

H.DEFP of BDRCS.

a.Developing a shelter.

a.0perating a cyclone shel-

ter cum primary school at
Eauarpara.

Providing housing loan.

Morking to improve lives-

tock and poultry of the
area by supplying high
quality cattle & chicken.

Orgenizing socipl forest-

ry prodramme in the area.

Involved in coastal aFfo-

restation programme on
embankment

Besponsible for warning

diz=emination of cyclone
within =tudy area.

LOrdanizes eveonation of

loeal people during
cvelone with the help of
district authority.

.Distributes relief

materiasls among affected
people after ocyclone.

.Operating a cyclone

shelter cum primary
schonl through = loesl
level committes.

Providing health zervice

by 2 villege health
workers & treditional
birth attendance (TBAY
within an ares of 1 mile
radius about cvelone she-
lter with the supervision
From Moheshhhali.

Small =zcale work.

Hes permanent base
station at villege
level, but logal
people are suspio-
ious about their
activities.

Hot wei successfual
in coastal affor-
estation.

Mare or lems active
but volunteers are
not heppy with
their present
status.

Though it is & new
programme, bot it
iz suffering from
shortege of fund
and administration
iz wesk due to lack
aof man power.
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Hame of the Institution

Aetivities

Comment

4.Local Informal
Institutions.

B.Azad Samity (local

woluntary orgenizae-
tion).

b.Adudin HMedrasha.

d.Providing functional

education to adult

.Supplying =sealed latrine

& tubewell at low cost.
male & female people.

Providing credit of

23 /= for enach
person Wwith = wvery
easy repayment
process.,

Organizing comunity

development activities
like housing, primary
herlth care & =ociml
forastry with the help of
Gansshastha.

Providing religious

education & shelter
spAce With neceszary
Farilities to logal
cyelone affected people.

Hot very active and
werl organizaticnel
setup.

Strong orgenizat-
iongl setup, enough
men power and big
fund, but politie-
ally biaesed.
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PHD TYPE CYCLONE SHELTER -

Following the 1970 cyclone and surge, the world bank signed
8 25 million dollar eyelone reconstruction project with the Govt.
of Pekistan in 1971. Although a high power bosrd was formed for
its implementation, work could 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 Behabilitation & Cyclone
protection project. It comprised of 7 sub-projects and 7 govt.
agencies were entruzted with their implementation. Out of the
seven sub-projects Multipurpose Cyclone Shelter was 1 and Publie
Works Department (PWD) was the implementing egency (IEB, 1991).

The architectural design was prepared by the Chief
Architeet’'s office under the Buildings Directorate (Presently
Department of Architecture, Hinistry of Waorks). The final design
was epproved by World Bank’'s Engineering Consultant H/S Ammen &
Whitney. All the shelter=z followed = single type design, Commonly
known &8s PWD type. A& total of 2238 sueh =shelters were built
between the period 1872 and 1979 in wverious loeations in the
coastal belt of Bangledesh. After the completion, the shelters
were handed cover to the Zila parishad and the Hinistry of
Education for mzintenence and msnagement. It was suggested in the
design proposal that the shelters could be used sz primary school
and in some cases as community center or clinic. The average cost
of each shelter was Tk. 8.93 milliaon (MCSPE, 19923,

During the Cyclone of april, 1991 most of these shelters
were filled upto their capscity and saved many lives. Many of the
shelters served as relief distribution centres in the post
eyclaone period. But their loestion are not correct and design has
some sever limitastionz. Their utilization during cvelone is
largely contributed by the lack of any other alternative
available in the remote areas.

BRBRCS TYPE CYCLONE SHELTER :

The Bangledezh Red Crescent Soeciety (BDRC3) with mssistance
from the lLeague of Red Cross undertock =n ambitious project of
building 9508 shelters in five years commencing fram 198E. The
target could not be achieved becawse of Ffinenecial constraints.
However, through its Shelter-Cum-Community Development Frogremme
B2 shelters in fifteen thapas of sizxteen different districts have
been constructed betwesn 1986 and 188@. All the shelters wetre
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built on the same Lype of design. Many new shelters are being
bujlt on the same design. The design  hasz been followed by other
NG0= e.g. by CARITAZ which hes built 12 =uech shelters, B at
sandwip Thana and 8 at Manpura Thana. Many of the on-going
shelter construction of BDRCE snd CARITAS i=s based on  the =ame
design. The desgign wasgs developed by a8 leeal conszultant, HHR
Consulting Engineers and built by local body sppointed by BDRCS,

SCHOOL CUM CYCLONE SHELTER BY CARITAS

Among the many programmes lsunched by CARITAS aFter the
devastating Cyclone of 28th April, 1981, the construction of
school building is also & massive one, Accordingly 49 school cum
cyclone shelters ere to be constructed. The total cost estimate
for construetion of single building is about taks 1.5 million.

ELOOD-CUN-CYCLUNE SHELTERS OF_EDM :

After the floods of 1387 and 13988 EDH, in colleboration with
the Swiss Digester Relief (SDRY, planned to construct Flood
shelters in some of the worst affected sreas. 4 totsl of B such
Centres have been constructed in different extremely flood and
cyclone prone REFCWP project ereas with the direct supervision of
SDE. Each of +the Flood-cum-Cyclone Shelters is ntilised ag =&
community centre during neormal times and can provide shelter for
spproximately 258 people in times of distress, due to flood ar
evelone.

SHELTERS BY FACILITIRS DEPARTMENT -

& project of cyclone shelter cum school was initiated by the
Facilities Department af Hinistry of Education in July, 1991 with
Saudi Grant of 3B% crore teke. The design of +this multipurrose
cyclone sheltey wa=s prepared by the in-house architectural de=sign
section of Facilities Department. This depertment iz eslse in-
charge of the execution, maintenance and management of those
shelters. After +the completion of the shelter design the
congtruction of 306 =uch ghelters iz =2till going on. The design
of this type of shelter suffers From some fundamental drawbscks.
The drewbacks are important to be recognised as those will not
only impair its performance A= B shelter but even make the
shelter inoperative in some zitustions.

SHELTER BY LGED -

Local Government Engineering Department (LGED) ha=z recently
developed a cyclone shelier design very similar in concepts to
that of TFecilitie= department. The only difference is that their
shelters are mostly designed For single purpose use in one floor
with provigign fFor wvertical extensicon.
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SHELTER BY GRAMEEN BANK :

Grameen Bank is an internationally recognized in=ztitution of
thi=s country which is engaged to provide sccess to credit for the
most deprived section of rural community for income generating
actlvities. Recently the bank has undertsken a programme of
building cyclone shelters and has developed a design for zhelter.
The special significance of other Grameen Bank projeects iz in
their determined efforts to merge the indigenous tradition with
modern techniques, whereas in this ecyelone shelter project such
efforts are not visible,

SHELTERS BY BRAC -

The Bengladesh Rural aAdvancement Committee (BRAC)Y is a non-
Eovernment development organization sterted in early 1872.
BRAC s cyclone shelter programme is a relatively recent one. The
design is prepared by a local consultant. Construction of some of
the shelters iz already under way in Kutubdia ares.

AHELTERS BY HULTIPURPOSE CYCLONE SHELTER. PROGRAMME :

A study to prepare a MWaster Plan for Multipurpose Cyclone
Shelters in the storm surge prone aress of the coastsl belt of
Bangladesh was commissieoned on the basis of a recommendation of
the Interministerial Task Force on Cyclone Shelters, set up by
the planning Commiszion, Government of Bangladesh, after the
disastrous cyclone and storm surge which hit the coast on April
29-30, 1881. The Consultants carried out the study over a period
of six months commencing February,1992 and submitted their Draft
Final Beport in August,1992. The study area covers the cosstal
zone prone to the risk of storm surde inundation due to tropicsal
eyclones and gives design proposals of additional =shelters and
killa=s with their loestions in Rizk zone.

CYCLONE SHELTER PROPOSED BY JEB -

After the eyelone of 19981, Institution af Engineesrs,
Bangladesh conducted a study on cyclone and storm sarge. Then on
the basis of that study IEB has also proposed g cyclone shelter.
It is only a proposal and nobody is guing to implement this
proposal. But due %to mcademis interest thisz proposed design is
slso reviewed in this study.
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Table : AG.1
Distribution of Households by their Posseszsions.

Item of Posse=s=ion  Households Hawe  Households Mot Hawve Total

Watech g5 £ 39%) 135 (B1%Y 228 (10ax)
Hedin a8 (18%% 184 (84X 220 (100%)
Televizion 3 1% 217 CP9%) 220 C1E00%)
Kot B2 { 2837 158 (T25) 220 (10X
Built/Mattress EQ {3G% 148 (B4 228 (100%)
Chowlga Ba (40% 131 CEQR Y 228 (1680
Almirah 73 (33K 147 {B7E 220 (1K
Hanger for cloth BS  {(30%) 1556 ('Y 228 (100%)
Teble 78 {258 e (62%) 228 (1%
Chair 84 (38X 136 CB2% 228 (100%)
Leather/wooden box 173 TR 47 {21%) 220 {100%)
Bort/Trawler Pt 9% 222 (HIX 2280 (183%)
Bioyels B (355 214 (A7EY 228 (108
Bickshaw 1 {455 212 (99554 228 {102x)

Source * Field Survey, 1993,

Table : AG.Z2
Irrigation in Agricnltural Land According to Income.

Income Group Level of Irrigation
{Tk.D 100% 5 5 F 4 <5E [ Total
Ipto 1M  Caze 3 @ @ 2 5
A (35 & a Falg| 160
1M1-3002 Crse 18 11 G 8 43
x 42 2B 14 18 108
-5 Ceze 13 3 P 1 1a
% Ba 16 11 ] 188
P11 & up Case 11 3 4 2 20
A 5h 15 pat) 19 1460
Total Caze 45 17 12 13 &7
“ 5l 28 14 15 182

Sovurce @ Field Servey, 1973.
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Table : AG.3
Type of Latrine Used by Respondents According to Income.

Income Groap Eutcha Pucce, Hot At mil Total
Upte 1602 15 (75%} 2 (e 3 (15%} 8 (100}
1061 -390 185 {7973 13 (19%) 15 (11%5% 133 (10a%>
01 -500 21 (B0 g (28%3 5 (1d%) 35 (108%)
5701 & up 24 (63%) 18 {31%) 2 (B%) 32 (100%Y
Total 1681 {73%y 34 (151 23 12X 2280 (108

Source t Field Survey, 1997,

Table :- AG.4
Type of Drain Present in Homesteads According te Income.

Income Group Kutcha Puecea Haot At =il Total
lpto 17400 2 @k 8 (A% 29 (12a%) 20 (100%)
1091-9A7 A (@%) B (@%y 133 (108%) 133 (1P@%)
380 1 -5 2 {83 1 {38} 3z (9t 35 {180%)
21 & up 309 @ (A% 29 (91%) 32 (1%
Total 5 (2% 1 (.46%) 214 (97.94%) 228 C1E0% )

Jource @ Field Survey, 1973,

Table : AB.H
Homesteads  Sewerage Type According to Household Income.

Ineome Group Open Fit Hot At all Total
Upto 10080 15 ¢75%) 2 {18%) 2 {15%) 2 C100%)
131 -390 185 (7aRY 13 1A% 15 ¢11%)y 133 (190%)
1-57990 21 (0%} a8 {26%) 5 {14%) 35 (108%)
¥ & up 280 (B3%) 180 {31%) 2 (BX)y o2 (108
Total 151 (F3xy 3 (15% 25 {128y 278 {(108a%y

Sturce 3 Field Survey 1993,
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APPENDIX : @7

SUPPLEMENTARY CALCULATION : A7.1

Following Table ha= been developed for fitting the standard
deviational ellipse mbout the mean centre in the catechment mrea.

Table : AT7.3
Fitting the Standard Deviational Ellipse.

Bettlement Origina! Co- Transpased
ordinates Lo-ordinates
H ¥ =y Lot}
=% 2y £'? y'? Xy
Fecharghona 14 17 1.08 3.3 1 12,79 3,98
facharpara 7 13 1, 0¢ 2.% 15 f.25 18. kR
Fakhalnpara 3 1n -1.00 ¢.3 i 9.3 -0.51
dalizpara T 11 -1.48 1.5 1 2,33 -1.38
Hatkulapara g 7 -1.88 -1:2 i 6.23 .50
Monupara 4 4 -2.6 =3, L 30.25 11.28
n=E Sx=30 Zy=57 Ex'0 Sy’ Zx'2=24 Sy 2=57.5 Ix'y =25
x=B ¥=8.5

(Ex'E—E?'2}+({Ex'2-2y’2}+4i2x'?'}2
tan B =

2Ry

(24—57.5}+{{24—5?.5)+4{25]2

= = 0.32328

2 x 25
~+ 8 = ten-10.32328 = 17.910 , =in6 = .3075, =in?6 = .G04F
cosB = 9515, cos28 = 9954, =infcos8 = | PO906

{ (3x"2)cos28 ~ 2(Ix’y )sinbeesd + (Sy 2)sinZd
Bx =

n

J 24 x .85 - 2(25).2928 + 57.5 x 0946

= 1l.45

4]
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J (Ix"2)5in28 + Z2(Ex ¥ " )2inBeos=8 + {3y 2)cos29
By =

n

{ 24 x 0948 + 2(25).2926 + 57.5 x .9054
- 3.39

B

Therefore, from the unit of arbitrary grid,

Bx
By

1.45 x 4P@ m
.30 x 4P@ m

o880 m
1356 m

@.36 mile
@.84 mile

re I

SUPPLEMENTARY CALCULATIOQN : A7.2

Height of dround floor of cyclone shelter has been
determined by using the following formula ¢(KCSP,1992),

la = max {hi, ha] =~—————— L _ £13

hi = hr - (x-1)k + hw , x=1 iF X<} =—=————o—o (2

hee = thr - (x-13k] /4, he =1 if hw<l ——=——wwu_o £33

h2 = ¥vr - va+ hr ——--mmoe o~ (d)

Where,

Ha = required height of surge water free Floor level of the
shelter in m,

x = distence of the shelter from the spring tide high
water limits on the ses-~beach in km.

hr = design surge height in m corresponding to 2 return
reriocd of T years.

k = rate of decrease in surge height in m per km.

hw = amplitude of local wave in m Prom mean water level.

¥r = elevation of T-year surface water level in m.

¥ya = elevation of ground level at the loeation of shelter.

hr = allowance for loeal waves for which 1 m is sudgested.

Therefore,
by using egquation (23,

hi - (2 - 131/2 + [2.7 - (2 - 1)1/2]/4

- .5+ .55 = 2.75 m.
by using sguation (43,
h= = 3.78 - 1.8+ 1 = 2.95 m.

As hi<hz, so value of hz has been tsken as the height of
ground fleoor for preposed avelone shelter.
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