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ABSTRACT

There are many factors which determined the landuse pattern in an
urban ares. In Dhaka most of the fringe areas remsin flooded during
the rainy seazon. Till date most of these arees have remsined
sndeveloped despite the skyrocketing demand for land in the city. A
consegquence of the ongning Greater Dhaka Town Protection Enbankment
project will be that s large part of this area will be saved Ffrom
annual flooding and therefore be suitable for urban uvses. This will
have impacts not only on the areas adjecent to the eobankment but els=sa
on  the clty azs a whole. Careful study. therefore, iz needed to look
into the likely impacts of the project on the landuse pattern in the
Frindge areaz of the city.
Due to time and financial constraints the study hsve been limited
within the sreas only where earth embankment have been rconstrocted,
starting from Tong: toad bridge upto kKellsr Morhk at old Dheka. Areas
covered with protection walls have not been considered in this study.
Three typieal sreas were considered for field survey along the whole
length of the embankment within 7ong: and Ksllar  feaek, The study
ettempts to snsalyse the existing lenduse and settlement pattern, the
effect of the embanhkment on landuse and settlement pattern and also
sugdests B framework to be used Ffor forecasting future landus=e pattern
in the study arese.

Thesis Title: Effects of Ereater Dhaka town protectian
embankment on the changes in the trend of
settlement pattern and landuse in the fringe areas
of embankment.

Thesis S3Supervisor: Mrs. Roxana Hafiz, Assistant Professor, Department

of Urban and Begional Planning, BUET, Dhaks.
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1.0 Introdoaoct ion

Civililrations flourished near rivers or larde water bodies.
fivers were, and still are, the sources for fresh water for the
towns and villages located mlong its banks. ﬁiveré act as routes
for egsy communication end transportation. Begides the
beneficial nanture of rivers, they are also the cause of miseries
and sufferings to human lives. When there is a high discharde in
the river flow, large areas slong the banks are inundated causing
damage to lives and properties. On the other hand, inendation
also allows the rivers to leave behind s layer of silt which 1is

50 highly prieed by the crop drowers.

The esstern and south-emstern regions of Asia covers an ares with
the largest concentretion of natursl disasters of metrological
and hydrological nature. These generally constitute floods,
windstorms, earthguakes. landslides, volcanic eruptions etc.
Among ell these netural disasters, flood is a major problem of
Banglaldesh (Fiz. 1.1.}. Anticipating the gravity of the
situation and the extent of damege that may be caused to the city
life the Greater Dhaka Flood Control Embankment has been
proposed. The eim of the embankment is to secure an environment
safe to lives and properties, =nd to reduce their dameges and

losses to acceptable tolerent limits.

Recurring losses from floods have become a major oshetacle to the
socio-economic development of the city. This problem has grown
mainly due to large expansion in the size af population and

related development activities. The flood damage elso depends on
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the magnitude and intensity of rainfall, storms or cyelones,
retention and retardation capacity of flood plains and

implementation of flood control works.

This paper entitled "Effects of greater Dhaka town protection
enmbankment on the chenges in the trend of settlement pattern and
landuse in the fringe areas of embankment” is an atttempt to
study the impact of the embankment project on landuse, housing
and setttlement along the eresas of embankment. This paper does
not include discossions ebout the designs or structurael and

conatruction details of the embankment.

A .1 Background of the =s=tudy

Dheke, the capital city of Bangladesh, is located on the southern
edge of the Msoghucur jungle terrace and iz surrounded by rivers
on all four sides. Tongi khal on the north, Faiu rviver on the
east, 7Furag river on the west and Burigangs river on the snﬁth.
The greater Dheka aree encompessed by these rivers cover

approximately 260 sq.km.

A dominant feature of the greater Dheka area is the limited
availability of fleoodfree land. The central part of Dhaka city is
developed on the hilly land with an elevation of 6.0m to B.0 m
pbove mesn ses level, The fringe arees are, however, located in
the flood plains of the Furigangs and Faiu rivers with a level of

2.0m ta 5.0 m GTS (Fig. 1.Z).

The fringe low-lying areas are flooded 2.0 m to 4.0 m during

ssveral months every vear by overflowing of the surrounding



Fig-1.2 Ground Elevation of Dhaka Metropolitan Area |
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rivers. Even the central pert of Dheka city is affected during
major floods. During the past four decades, the flood stage of
the Buriganga river at Miil Harrach, located near old Dhaka
exceeded 8.0 m GTS six times, damaging the central part of Dhaka

city &8s well.

The three rivers, namely Gurigrsngs. Turag and Tengi are fed by
the Hsnsi-Jemuns river system. The Hsiw river in the east falls
into Sitalsibya, a tributory of the old Frahmacuira near Demiz.
Water levels in the surrrounding rivers are affected not only by
discharges from upstream and local Tain fall but also by
backwater from downstream rivers: Dhaleshwari. Sitaiakhva, Maghne

and Sanges-Fadms,

Flooding jn the city results from heavy rainfall, hidh
surrounding water levels =and an inadequate drainage system.
Inadeguate attention towards the operations and maintenance of
the drainage system hes compounded past flooding. Flonding
problems ere aggrevated when heavy rainfells are late and

coincide with flooding of the rivers.

The greater Dhaks area was hit by the catastrophie floods during
the period of Asgust-September, 1888. The ERuriganga river at
Mi11i PBarracs recorded the highest flood stege of 7.58 m in its
history on September 04, 1988. The flood frequency is estimated
to be 100 years. The flood =ubmmerged elmost all of the D[Dhaka
netropolitan area, leavind only 58 sq.km. of the high elelvated
lsnd .of Dhaks city unsubmerged. Hajor fleooding of Dhaks city

continued for 18 days Prom 30th August to 1Eth September, 1088,



dpproximetely 1.9 millilon people or 56 percent of the greater
Dhake area was affeected (JICA - 13903). During 1888, rivers in
Bangladesh started to rise sharply from 20th August onwards due
to intensive rainfall in the northern parts of the country =and
the upper catchments; flood pesks of both the {Farnges  and
Brahmeoutrs river system synchronised., The contribution of local
reinfall to this flooding was not significant. While no official
figures of flood demages in Dhaka are svailable, the Dheka City
Corporation estimated that some 400 km of roads were damaged and
60 percent of the 1900 ke internal road system was submerged.
From the estimates of JICA for an ares of 137 sq.km. which
include; the major built up part of Zreater Dhaka, the Jansen
committee estimated flood demeges in the order of Tk.500.00

million to Tk.1000.00 million.




1.2 Obhjecthtives

The main objectives of the study are:

(al Ta analyse the existiing landuse and settlement
patterns in the fringe areas traversed by Lhe
embankment.

(b)) To identify Bny chandes in populaticn movenent
and landuse and settlement patterns within the

embanked ares.

o) To identify and analyse the factors influencing the land

market in the area.

(d3} To analyse the prospects for different types of

urban landuse in the area.

(el Ta develop & mnodel for forecasting future landuse

pettern in the area.



1.3 Methodol gy

Hethodologically +the study is a copbination of normative survey
and participants observations. However, indirsect {reveanled
preference) methods to ascertain perceptions on future landuse
pattern was also employed. For normetive survey 300 predesigned
and pretested structural guestionnaires wWere administered to
collect necessary data which were sub3seguently analysed to
agrrive &t the pertinent observstions made in the study. The
quesztionnaire survey Was carried out through random samplind of

the population of the study areas.

In conformetion with the objectives the fFollowing procedure wasz
followed ms regerds collection of data/information:
{8 Collection of deta frumlsecondary sources:

£i) Part of the study was bssed on data/information available
through published books/studies, variocus related materisls
and stastistical data from office records and other
secondary sSources.

f11)  An intensive literature =survey was mede £to acqguire
knowledge about policies, principles, methods of floed
control et home and abroad for better understanding of the
problem.

th Collection of deta from primary Sourcés:

(i) Freliminary survey was made to #ain general impression
regarding study erea through observation end interviewing
the local people.

{11 0On +ha basis of the evaluation of deta from preliminary
survey the elements for detailed survey wes foroulated.

ey Stetistical analysis were completed in tebular forms.

tdd On the basis of these studies a critical review was made on
the present as well as future lenduse pattern and finally a
Fremework to be used for forecasting landuse pettern in the
study area have been developed.



CHAFPTER — 2

Eanglade=sh z

Country Honograph

=y

o



2 _0 Country and population

Bangladesh beceme an independent and sovereign country omn
December 165, 1971, A low-lying riverine country covering
143,398 =q.km. formed by the rivers Ganges, Brahmaputra, Meghns,
Kernafully and Sangu. Bangladesh is bounded by India on the
east, west and north. There 1is a zamell boundary with EBurma 1in
the south-east. Lying south of the Himalayas, Bangladesh 1s =&
fertile extensive deltaic plain. Its southern shores are washed
by the Bay of Bengal. More than A5 percent of the country 1is
fiat alluvial pleain criss-crossed by Tivers and their
innumerable tributories. These rivers provide & cheap means of

transport, irrigation and abundant supply of fish.

Phe climate iz characterised by high temperetures, heavy rainfall
and excessive humidity with distinct seasonal variations-— Summer
from March to Augdust and a8 short winter from November to
Februarvy. Summer monsoon rains vary from 1000 mm in the south-
zast and 5000 mm annuoally in the north-east. Ths reins are
often associated with tropical ecyelones. The country can be

divided into six physiocgraphic regions (Fig. 2.13:

(m) Alluvial plain=:

The piedmont alluviel plain includes the districts of Rajshahi,
Rangpur, Dinsjpur, Beogra and the western part of Pabns. This=
region has limited rainfall and low domes of undulating terrain.
Inadequate rainfall, silted up rivers, and the lowering down of
the water table make for arid conditions in Barind. The Hadhupur
tract of old alluvium includes northern Dhaka, western Hymensingh

and Tangsil.

iped
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Fig. 2.1 Physiographic Regions of Bangladesh
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(b} Central valley Flat:

Lying east of the area of old alluvium and south of the Haaor
region, this region is intersected by & netdork of rivers. It
incliudes the distriets of Dhaks, Comilla, Woakhali, Faridpur and
parts of Tangsail, Pabna and Kushtia. The annual reinfall is
about 2500 mm in most of the areas.

{c) The southwmest moribund region:

The southwestern part of the country forms into a moribund delte
and the rivers Fflowing through this area are either dead or
dying. It includes the districts of Khulna, Jessore and most
parts of Kushtia districts bordered by the Sundarbans, a complex
of mangrove SWARDPS.

(dj Northeastern part:

Comprizing the district of B3ylhet, it consists of a low
depression commonly known Bs “Haor® throwgh whieh rivers pass
sluggishly. This region is flanked by hills on the north and the
enst .

{e) Hilly region:

The regilon consists of the eastern pert of the Chittadong
district, Chittagong Hill Tracts, Bandarban and the northeastern
peripheries of Sylhst and Jamalpur distriets. There iz wvery
little land availeble for humen settlement end cultivation.

(f) Conskal areas:

These ere islands in the district of Patuakheli, Barissl,
Woekhsli and Chittagong. A& number of major rivers flow throungh
these areas end lsnd is generally fertile but often affected by

saline water intrusion.



Acecording to the 1831 census, the total population of Bangladesh
is 1.07,993,000 and population density per sq.mi. is 18917. The
per capita availability of land is 0.38 acres and averagde
household size is 5.75 persons. The population of Bangladesh has
more than doubled from 42.6 million in 1351 and the population
growth rate rose from 1 percent in 13507s to Zz.2 percent in
1990°s (Table 2.13.

The effect of high population growth on humen settlement is
manifested in (&} the rising level of population density end
inereasing pressure on land, =ervices and infrastructures, and
{b) the deteriorating ENvVironment of human gettlements
associated with poverty and malnutrition. The land/man ratio has
bsernn decreasing with the 1increase of populetion and mare
agricaltural land erea is being used for homesteads in rural
Areas.

Urbanizetion is recent phenomenon in Bangladesh end by third
world standard, EBangledesh is a low—-i1rbanized country. Urban
population was estimeted at 11,842:?0? ¢13.17 percent of the
total populetion) in 1981 compared to 6,623,024 (3.8 percent of
the +total population) in 1874. An urban aree iz generally
defined 8s a concentretion of et least 5,000 pepulation where the
community maintains public utility service, electricity ete. and
whiech is generelly a centre of trade end commerce. Urban &re=s
inecludes municipalities, town committees, cantonment boards etc.
In 1941 only 3.66 percent of the population lived in yrban areas,
rising te 13.17 percent in 1981 or increase of 359 percent. The
grodth of wurbanization during 1841-1881 can be seen from

Table 2.2.



Tahle 2.1 Population size and rate of growth

fensus | Population size |Rete of iBirth rate |Death rate
vear I ipopulation | I

I lgrowth | {per 1000 !{per 1000

l¢in milliond |{in percent) |population)lpopulation)
1951 42 .80 1.00 47 80 38.20
1361 53.40 2.00 50. 20 28.40
1974 76.40 2.80 47 .40 13.840
1981 89.494 2.38 44 .00 19.00
18981 107 .98 2.17 34.10 11.830

Sounrce: Ststistical Yearbook of Bangladesh, Twelfth Edition,
Hovember, 1991. Bangladezh Burean af Statisties,
Statistics Division, Ministry of Plannindg, Government of
Bangladesh, Dhala.

Table 2.2 hate of Growth of Urban, Rural and Total Population
of Bangladesh by Census Years (1941-1981)
Census!Urbsn  |Rural !Intercensal | Rate af Growth ( % )
Year |Popula-iPopula-IiChange in I
{tion ltien |Urban Fopul-1 Urban i Burel |Hetional
[¢in %3 {{in %) lation {(in X}I i I
1841 3.668 85.34 43,20 3.59 1.58 1. B5%
1951 4 .34 85 .66 18.38 1.68 1.00 1.00
1961 5.19 g4 .81 45.11 3.72 1.83 1.9z
15874 8.7 891.22 137.57 5.70 2.33 2.6¢2
1981 13.17 55.83 87.00 B.70 2.30 2.356

Source: Census of Pakistan, Yolume 2, 1961 and Bangladesh Bureau
of Ststistics, Ministry of Planning, Government of the
People’ s Hepublic of Bangladesh, 1874, Banglade=sh
Population Census Report, Netional Velume, The World
Bank, Urban Sector Memorandum, May 1881.



=z _ 4 Urban =settlement patterns

The hierarchiceal adminiztrative centres established st
divisional, districts, sub-divisional and thana levels during the
Britizh regime became centres of trade and commerce and
developed into small and medium sized towns. Almost all urbean
areas in Bangledesh have strong villags characteristics. COnly
Dhaka sand Chittagong have big sections of purely urban butlt-up
aress. In most town nearly 75 percent of the houses are kutchs
(made of bamboo, grass, reeds) end paved sireets and brich buallt
houses pco-exist with kutcha houses, open fieslds and cropped land.
The eastern part of Bangladesh is much more urbapized compared to
Lhe western part. After the partition of Indie in 1847 and
particularly after the emergence of Bangledesh in 1871, the
region east of Padma-Jamuns attracted development becanse af
their natural endownments, such zs fertile agricultural 1land,
natural gas. hydroelectricity &nd essy transportaticn affered by
the Meghnz-FPabma-Jamuna systems. The locstion and development of
urban centres heve been strongly influenced by the north-south
transportation axes and delimited by river barriers. The &area
east of the Jamuna-Fadma rivers and west of the Meghna river
funetioned as an mgrieultural hinterland to the state capital of

Dhaka.

Dhaka metropoliten area includes Maraysngani, Tengi and Demra.
Settlements in the areas dominate in terms of ares and
investment. To quote the World Bank-urban economic scoLivity i=s
concentrated in Dhaka. About B0 percent of all establishments

surveyed by the census of manufacturing industries are loceted
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in Dhaka, while 47 percent of all manufacturing employment is
alsc conesntrated here. Jute processing and textile, the *tHO
principal industrial activities of Bangladesh are centered in
Bhaksa. Dhaka has also been the major beneficimry of publie

sector employment.

vﬁbhittagcng, the second lardest metropoliten city is less than
half the size of Dhakas and is linked by rail, air, road and water
to its hinterliand extending from north ta south uapto the tem
growing areas of Sylhet. Chittagong glso has & wide range of
growing indostries, such as ship-building, steel mwills, oil

refinery, wWarehousing end manufecturing industries.

Khulna, +the third metropeclitan cilty has repidly growing heavy
industries such 5z ship-building, Jjute mills, newsprint

factories, cotton, textiles and various consumer industries.

Every large town has squatter seettlements and slums with
problems of high density and congestion and non-availability of
commenity services, such as drinking water, sanitary arrangements
and drainage. There are also the acntely condested road traffic
and the lack of open space end park, eduecation and healith
facilities. in most of the cities, marginal and informal
ssttlements occoupy large sreas of land. Available data indicate
that squatters represent 10.32 percent of the total population of

Dhakm, 12.21 percent of Ehulna and 2.80 percent of Chittagong.

Dairing the 1860°s, industrislization acted as a stimulus feor
urbenization but thereafter it declilned because of economic

stagnation and continued under developed infrastructure.

e
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Urban population growth and the sky rocketing prices of land and
conventional building meterials have brought about sericus wrban
housing problems. The 1973 housing census indicated a housing
shortage of some 47,000 units in Dhaka 4600 units in Chittagong

and 32500 units in KEhulna.

Many of the existing housing units are of poor materials and are
lacking adeguate public services. The growing housing deficit
ig reflected in congested occupancy per unit and inflated rents.
iE%EEiEEEEEEEwFEHtS have risen by 2860 percent since 1974 compared
to an inerease of 200 percent in the consumer price index during

the seme period.

&nother surrvey indicates that the percentage of the total urban
popuulation living in poor clusters is approaching 37 percent in
DCheka., 30 percent in Khulna and 16 percent in Chittadongd. The
unbelievably high population densities in these c¢lusters upto
2000 persons per acre in Dhaka and Chittagong reflelcts the
deterinration that has taken plece in recent years. 70 percent
sf all urban houses are temporary structures of poor quelity and
90 percent of those who live in these structurally poor houses
belong to the low and lower middle income groups. 93 percent of
the low income group, 83 percent of the lower middls income Zroup
and 82 percent of the middle income &roup do not have access Lo

safe drinking water.

The Dhaka Metropolitan &rea Intégrated Urban Development project
reports that at least 100,000 househonlds lack adequate access to

one or more basic engineering services out of the estimated total

12



of 170,000 households suffering from critical housindg conditions
inclulding over crowding and dilapidated or tfemporary dwelling

structures.

In Bengladazh the largest percentage of housing 1s provided by
the private sector (90 percent in Dhakes and 93 percent in =all
other urban eress). Government rental housing end howsing built
and sold by the dovernment constitute only about T percent of
total urban housing. An estimated distribution of the present

housing stock in Bangladesh is presented in Table 2.3.

dé_z RFRaural settlement patterns

Shelterlessness in rurel aregas is less visible because ths
homeless zan find space with neighbours or relations.
Nevertheless 14 percent of all rurel Ffemilies do not oWn  any
bhite <{(homestead land). Housing conditionz ares poor with 80
percent of the houses made of poor materials (bamboo and straw)
which deteriorate guickly. The mejority of the rural population
do not have access to safe drinking water (tobewells) and
therefore obtain their water =supply for drinking and ather
purposes from rivers, ponds, tenks &and other surface wWERLer

sources. Settlement patterns in rural sreas are as follows:

{a) Huocleated settlements:

In the high Fflat land of the northern FPiedmont &and Barind
rtegions, gettlements tend to cluster plong the main
thoroughfares. The low reinfall increeses as it moves eastwerds.

The northern partk is irrigated by sub-soil water while the

13



Table 2.3 Distribution aof

Prezsent Housing 5tock by type

{percent)

Type of Housing Dheks £11 Urban Areas
Sguatter Housing P s
Private Rental Housing 41 33
Private Owner Occupied 43 53
Housing
Government Rental Housing 7 5
Government Built,
Owner Qccupiled Housind 3 2
Other=s (Boatsz, etec. 4q 5

100 o 100 o

Source: Urban Sector Misszion Memorandum, "Housing Typology

Hterials Use".
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southern part depends entirely upon monsoon rain fall. The
sputheastern margin 1is irrigated by surface water and shallow
tubewells. 45 a result of these conditions howses are bullt
withk mod and straw and have been so arranged to sssume a redular
village shape giving e nucleated pattern to the settlements. The
houses are comparatively compact and the villages consist eof 200

to 400 familles each.

“{;} Scattered settlements:
Host of the deltaiec plain of the country particulrly the river
valleys and low moist regions are exceptionally fertile. These
areas are inundeted during the wmonsoon but a2t the same time the
soil fertility is renewved by silt and sediment making agricuture
profiteble. Therefore people hold on to these arreas and build
their houses by raising the homestesd lend with earth. Transport
and communication links are extremely difficult end it is only

during the flood season that movement is possible by boat.

U{c} Linear setilements:
Banks raised by =silt deposits offer &good opportunities for
establishing settlements because they are normally protected from
floods, water for domestic purposes is available and trensport
and communications are easily mansgeable. Although the river
courses change, the settlements which grew =along the levees
remain. In the Moribund delta and in some areas the linear
settlement pattern persists although there is no sactive river

running by.
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{(d) Dispersed and isolated =ettlements:

The fertility of the islands of the Bay of Bengal has attracted
flourishing settlements which thrive on vErY productive
agriculture and fishing. However, the off-shore islands are
subzect to opcoasional calamities, such as eycelones Hith storms,

surges aend hurricanes.

The typical genesis of suech an island is as follows., After the
island emerges, & few yesars have to pass before 1t becones ready
for cultivation becgause it tekes time for the soil profile to
form. The first family arriving on the island digs a fresh water
pond for domestic consumption end erects a dwelling on the raised
bank. In time more Families move in and build their houses in a
similar Fashion next to their agricultural land. Thus dispersed
homesteads &row, ultimately resulting in the formation of small
isolated settlements. The whole island then becomes inhabited
with dispersed and isclated primary clulsters developing & unigue

pattern.

\(;} Sparsely built homesteads in hiily areas:

Unlike the deltaic plain region, the eastern part of the coantry
is composed of low hills with luxuriant everdgreen vegetabtlon.
The unigue settlement pattern here has been influenced =almost
entirely by topogrephy. Agriculture is diffieult in such
terrain and agriculturﬁl land is severely limited. The hill
slopes are prepared for cultivation by terrecing. On the first
surface of the hills and also on the gentle slopes, where ever
possible, a shifting method of “Jhoom® cultivation 1is wused.

Other economicelly promising cecupations are non-existent.
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{?g//C1ustered and highly dense homesteads:

In the exceptionally lower depressicns sﬁch as the "heors ™ of the
north eastern micro-region, homesteads are built on artificially
rsized mounds, resulting in the formation of clusters of high
population density. In this pattern of settlements, it i=s
extremely difficult for the Zovernment to provide socio-cultural

and health facilities at reasconable cost.

=z _3 Land

Lend 1is a valusble resource which represents an important base
For socio-politiesl power, income and employment. Under the East
Bengal State Acquisition and the Tenaney #ct in 1950, actual
tillers of rurel land became direct tenents of the government,
giving them permenent, transferable rights. Ceiling For
cultivable land was fixed at 100 bighas (33.30 acres) per family
and excess land was to be sequired for settlement of cultivators
with 1less then 2 acres. Subletting of land wes prohibited but

share croppind was sllowed.

The ownership pattern of rural leand has deteriorated over the
vears. 14.27 percent of rural [lamilies are landiess while only
23.75 percent heve homestesds. §% percent of rural families have
holding below 3 mcres. About 10 percent of the totml land owned
are under homestead. 5Small farmers are selling land tao the rich,
while the share croppers are hecoming more dependent on rich
landowners for agricutlursl credit, fertilizer, seed and seTvice.
Tenancy reforms are urgently needed to protect the rights of

share croppers and to ensure that they get a fair share of thelr
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produce. At present share croppers get only 50 percent of the
crap and where the owner pays current input costs, shsre croppers

get BE percent of the crop.

Land price hes increased rapidly in recent times. In and ergound
Dheka it increased B0 te 50 percent faster than the consumer
price index during 1974-1878, partly because of speculetion and
the srarcity of suitable, flood free lend. It has also been
fuelled by the investments of high income groups and by wade
earners workKing ahroad, both Broups ef%actively pricing low
income groups out of the land market. WUnder the present system
of lend tenure, land owned by government as Akas land is limited.

4imost =8ll lend in the expansion areas are owned by private

owners and the process of acquisition is highly conplex.
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CHAPTER — 3

The City of

Dheakna



=0 Hi=torical backgrcuhd o
INhaka

Dhaka is a city of four centuriss old and is one of +the 12th
biggest cities in the world of 17th century. In 1610,
Islem Ehan, ths first subeder Governor of Bengal, declared
Dhaka the capitel of Bengal and named it Jehangirnager efter the
name of Mughal Emperor Jahangir. S2mall administrative units
called Mamsiias were formed within the eity leaded by sardars.
Boats were the importsnt mode of communication through cangls
flowing in and around the city making it clean by carrying weste
inte the river Buriganga. Upto 1712 s total of 17 Hughel Subedar
Governors chaired the eapitel of Bengal. Dhaka lost the glory of
eapital in 1715 when Murshid Kull Khan declared Murshidabad eas
the capitel of Bengal. Dhaks city was a commercial centre during
the Mughal period end was one of the 12 big commercial centres
in the whole of Mughal Empire. People from Iran, Arab, Greece,
England, France, Portugal end various other ecountries came to
Dhaka for business purposes. When Murshidabad became the capital
of Bengal, a Deputy Gowvernor cslled Haib-E-Nazim was posted et

Dhaka to rale East Bengael uptn 1843,

Dhaka became the capital of East Bengal and Assam in 1905 when
greater Bengal was diwided. In 1911 both wings of Bengal were
united again duoe to mass movements. This time Dhake city was
-expanded beyond Fulbaria railway station and & large number of
Government buildings. raads were constructed. The city became
the rcapital of Esst Pakistsn in 1847 after ' independance from
British regime. In 1971 Dhaka again earned the glory of capital

city after liberation war. Thus the ecity was developed
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historically as an witnesss to ups and downs of different empires
and political movements.

= .4 General development of Dhaka
Dhaks in the very early period of its history developed in  an
informal way. This informally planned part of the city, what we
called old Dhaka, developed before the intreduction of mechanized
vehicles. Palanquins, horses and horsedrawn carriages were the
principal means of urban transport and the city developed with
narrok Winding streets as thethen transportation system demanded.
OLd Dhaka developed &8s mixed-use area with commercial and
business activities lined along the roads while residential aresas
extended just beyond them. Concentration of commerce, buslness,
industries and residences has turned old Dhzaks inte a heavily

populated area.

Dhaka actually began to develop in a planned way during the later
stages of the British colonial period. Its strategic location
and its importance es = centre of trade and commerce necesitated
the provisien of required sdministrastive machinery end uarhan
facilities. The city centre at that time was focused at

Sedarghst.

Development of Dhaka as s ecity began after 1947 during the
Fakisten period. The prineipal communication and transportation
routes developed and the new city developed from the old railway
line onwards to the north. This railwlay demarcates old Dhaka

from new Dhaka.
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Hew Dhalts developed with the establishment of the Dacca
Improvement Trusft C(DIT) now the BRazdhani Unnavan EKortipakhya
{ RAJUK 3. In the newer part of the city, a&activities were
compartmentalised and the Master Plan prepared in 1358 was mainly
followed. The new commercial centre of Mntijheel, high-income
residential area of Dhanmondi developed based on  that Master
plan. MNew Dhaka has well-developed rosds end publie facilities.
The government administrative centres and ather related public
agencles, residential querters aof government enployees,
vnilversities and large s2cale public perks and gardens occupy =&

great part of Hotijheel, Bemnse and Lalbapgh police station.

The sreas further north were developed during the 18B0°'s. Large

scele housing projects namely Hirpur housing estate and
Hohammadpur housing estate were developed in the area of Mirpur
and Hohammadpur for low-income ss well a3 middle-income femilies.
Gulshan and Banani were developed as high-class residential
areas. The Uttara modsl town and Baridhara were developed by
EaJUE. ©Beside the housing area of Uttara, the Zia International
Alrport 1is located in the same ares which hes been transferred
from its former locetion in Tejgaon. Tejgaon Hﬁs developed as an
industrial ares and to the west of Tejgaon is Sher-e-Bangla
Nagar, where the new centre of Government. the Sangssd Bhaban is

loceted (Fig. 3.13.

Even after the creation of Bangladesh it has never been rpossible
on the part of the Government to make provisions for adequate
housing fecilities and job opportunities for the city residents

or to the cltiy migrents. As & result, large areas of unplanned
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housing and sguatter settlements have sprung up in the asreasas in
between the planned ereas =and in the open arees 1in the northern
part of Dhake. Private houosing developmenis are also  covering
the 1low, wet areas to the east and west. Houses ere built by
esrth filling without the minimem community facilities. In this
way large part of the leow-lying areas, canals and water ways

which act sas natural drasinege ways are disappesaring due to

anplanned housing and other develoopment =sctivities.

a.>Z Population trend

The population eensus covering Dhaka takes into account the Dhaka
Hunicipal Corporetion, Haravanganj Hunicipality, Tongi
Hunicipality end the surrounding sreas. Aceording to the
Bangladesh Bureau of Stetistics the urban population of Dheke
showed a dramatical increase from 0.71 million in 18861 to 2.32

nilllion in 1974 end 3.72 million in 1981.

Another study taken up by JICA showed that populatiorn of Dhaks
increased from 0.41 million in 1951 to 3.44 willien in 1981.
Estimating the past trend of growth, the rate of increase hes
been approximately 3 percent or more for the Dhaka regian

{Table 3.1).

3.3 Topography of Dhaksa
Bangladesh is generally described as a flat, elluvial plein. The
land is floored with queternary sediments deposited by the three

great rivers. In the centrel northern part of the country there
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Table 3.1 Charscteristics of Landuse and Fepulation change

by Thana (1974-1081)

Sprawl camps in the DRD areas

Thana I Characteristics of Landuse | Growth RBate
{In Census) | (Population Change)} [ {annunal}
{01d Bhaka} ¢ 4.02%);
Sutrapuor High density area (populetion stagnant)

Sprawl grea {(populaltinn Inecrease) 4.12%
Kotwall High density ares {pop. decrease due to
deperture of residents) slum clearance
{populatinn decrease) -2.43%
Lalbagh High-middle density sarese {population increase)
Sprawl in low ares in the west (pop.increase)} 10.05%
Eamna Government District. Wetropolitan Park, High
nless residential area {(population stsgnent), 4.60%
Sprawl area in the north {population increase).
Chanmondi High-class residential area (population density
low), Medium-class residential area {(population
stagnant), Slum colonies in green belt -1.43%
fpopulation increase’
‘Hotijheel New CBD, medium-class housing ares, Govt.
living gquarters, Housing progressing outzide
reilway compound {(population increase) 20.48%
Tejgaon Govt. Offices, Govt. living gquarters,
industrial park, Slum cclonies in =zll 14 . 16%
sreas {(population increase)
Hohemmnadpur 01d medium-class housing area,
housing construction in progress 7.12%
{population lncrease)
Mirpur Planned housing development asares (medium d.50%
low-ingome}, Partially occupied by
slum camp= {(populetion inerease)
Cantonment DfFficial liwving gquarters and millitary
facilities (population incresse} 4.43%
Gulshan New high-elass housing under constroeetion - 0.30%
{population increase)
Depra Spravwl camps in the west Dhaks urben aress, 15.74%

Sourece: JICA



are two major arcas of pleistocens terrace sediments: the
Madhupur tract and the Barind. These terraces stand as an island

above the surrounding active flood plains of recent origin.

Dhaka is locmsted et the southern tip of the Hadhupur tract. The
tract is B eontinuous block of 1500 s5g9. m. which rises to =8
height wvarying between 10 m and 20 w and is surrcunded by the

flood pleins of the Buridanga and Balu rivers (Fig. 3.2 and 3.3).

Large low lands surround Bhaka, the flocd plains of Burigsange
lies 1in the western and =outhern part and to the eastern part
lies the flood plains of Balu rtivers. Due to limited flood-free
areas, Dheaks is now spreading into these low-lying flood plains
by the use of land mccretions.

3_4 River=s in asand around Dhaka
Dhaka drains directly and through drainege canals into the Turag
river on the west, Tongi khal on the north, Balu end Sitalakhye
rivers on the esst end Burigenges river on the south. The Tongil
khal connecting Turag =nd Balp rivers changes its fleood directinon
according teo hydraulic conditicns of both the rivers. MWaters of
the Turag, Burigengas and Balu rivers are collelcted by Dhaleswari
river and finelly conveyed to the Bay of Bengal through the
Meghna snd Ganges-Fadma rivets.

The water levels of the Turss, Buriganga and Balu rivers and
Tongi khal mre affected not only by discharges from the upstream
rivers (namely the Dhaleswari, Bansi and 0ld Brehmaputra} but
also by backwaters from the douwnstream rivers: +the Dhaleswari,
Sitelakhya, Heghna and Ganges - Padme rivers. In the dry season,

they sustain tidsl effects of the Bay of Bengal.
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Fig- 3.2 Topography of
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I Fig. 3.3. Cross Sectional Elevation

b}

9

8
7 AN VA
E1 I AN ~

5 Tatta
;i Vi
E 3 - _Pagikporz UJ[ \ .
; A A B \\w/\'\\‘ﬂ
= Potdy |
g |

SECTION A-— &

; AVARYANW
7 [Hazariboh |/ Ramna
é R ;J Busuhﬁ]ll -
= 3 a—-—_. L N
TS NE
] I
5 Burhugango river

SECTION B - B’

/ e

” N

Chok baozar

Jabogh Frinde \__ ¢’

A
e W A N
o !

i
N

Burhiganga  river - Kha

Elevotwon o meter (GT.5)
S e Ry o &

SECTION ¢ — ¢

AN

IR K= R el
b
]
i
\

— {

:
55

in meter (G.T5}

{ WAVAW
! EET RNV
! 1 ooy v
I v { gy !

ail
B~/ Rng cha y banom Centonmet
) \ Mohekhal :

Eleavotion

] Burh l i
urhigange  river SECTION D. D;

SCURCE > JICA



=5 S hater bodie=s inside Dhaks

Water bodies {(other than rivers) such as ponds, lakes and canals
are used not only for flood control but alseo for recreational =nd
other purposes. There atre many ponds, but the Dhanmondil Lake,
eamna Lake, Cresscent Lalke and Gulshan Lake are the only ones

worth mentioning.

The Dhenmondi Lake is located in the midst af a8 high-class
residential area and lies within a park. Thig is meinly used
for recreational purposes. A larde volume of sewmnge and wastage
from tanneries are discharged into the lake. This pollutes the

water and tesults in obnoxious odour.

The Remna Leke is located in the heart of the eity and is mainly
used For recreational purposes. Here the domestic weste water

inflow is controlled.

The Crescent Lake is manmade and has been designed as pari of the
Sang=ad Bhaban. Tt iz & fmmous visiting spot in the evenind

time.

The Gulshan Lake is a large one and the area around it is
sparsely populated. During recent years the western portion of
the area has been developed as & high-class residentiel area.
The domestic waste water inflow is controlled and volulme of
water storade is larde.

There are three groups of major drainage khals in the city:

£al Digun fbrehimpur Kellyanpur khal (Fig. 3.4a3).

(by Gulshan Beneni Bedunbari Dhamnmondi khal (Fig.3.4b).

() Dholei Sesunbagicha khal (Fig. 3.4c}.
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IFig.3'£ib : Gulshan - Banani- Mahakhali - Begunbari  khal.
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Fig. 74c¢ : Dholai - Sequnbagicha - Arambagh - Gopibagh -
Girani khal.
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3.6 Climatic caonditions

Dhaka has tropicml monsocon climate and the distribution of
temperature over the year characterises three distinct seasons:
the vool, the warm and the monsoen. The averade annual rainfell

iz sbout 2000 mnm.

The warm season occurs in March and April. It is characterised
by high temperstures, which oceasslionally exceeds 40°%C. Freguent
thunderstorms and cyclenes range to about 90 km per hour. The

range of humidity iz generally low in this season.

The monsoon or raziny seaszson extends over the months of May upto
Octiober. During this sesason 90 percent of the rainfall occurs.
Storms are of high intensity and may be durable for several davs.
High temperatures {(generally in the renge of 40°C) coincide with
high thumidity {80 percent tc 90 percent) and the sky is
generally cloudy. Cyclonic storms of destruetive nature are

frequent during this season.

The cool and dry winter season begins from the month of November
and continues upto the month of February. Occurances of rainfall
iz rare. Temperature is genersally under 353°C and may drop to =
ninimum of =mbhout 5°9C. The range of humidity is relatively low

and the sy iz mostly eclear, blue.
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CHAFTER — <4

Flood | Flood Control ., Neaed

Ffor Urban Floaoad Control



= _ [ Meaning of FfFlood

Floods mean many thing teo many people depending on the professzion
they are engaged in. To the poor village people who are caught
in the swirling mud laden waters it represents terror and
unlimited suffering throwgh damage of homestead, losz of crop
and livestock, and increased inecidence of disease. To the uarhan
peopie it meanz s=uffering in varions ways e&.g. through
disruption of communication, deterloration of sanitation, rise in
prices ag movement of e=zsentis]l supplies is disturbed and loss of
wages as Ffarctoriles are closed, novementz are restricted and
conmerce and business activities are reduced. To the government
flood means additionsl expenditure for rescue and relief,
rehabilitaetion measures of damages to communiecation networkh and
major set back in economile growth. Mejor metropolitan, 1if go
under water for A prolonged duration and exceeding certain depth,
the economy of the country may =zuffer tremendously as connercial
and business activities slmost come to a halt. Government of
Bangleldesh Aalmost every day cites fleocd as the main reason why
the tergeted econeomic growth in the past could not be achleved,
To rivil engineers who ere responsible for design, operation =snd
meintenance of flood protection meens s profes=zicnal challenge as
well a3 nightmere when the structures are threathened or when

the forecasts are upset by ectusl level of events.

= _ 1 Definition of flood
In Webster 's new internetionel dictionary & "flood"” is defined as
A gErest flow of waster specielly, a body of water, raising,

swelling, and overflowing 1land not u=suslly thus covered: a
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deluge; a frezhet; an inundation. Commonly it is considered to
be phenomene assoclated with an unusually high stage or flow over
land or coastal aree which results in severe detrimental effect.
Hishat {13990) distingpished between flood =and inundeation.
According to him when an eree goes under water and remains so for
spmetime it may be celled inundation but when this inundation
pauses demage to property and life, disrupts commonication and
bring harmfoel effects teo not only hueman being but also to Fflora

and fauna, it becomes flood.
s _ 22 Cause=s aof Flood

Floods are mainly caused by excessive precipiteticn which drains
inte the river causing spilling over the banks inte sdiscent
afeas‘ The situstion 1is made worsed due to constrictien of
cross-section of rivers and canals caused by siltation of river
bed=z, inedequete drainage, backwater =ffect =at Junctions of

tributaries.

in Ben#&kladesh heavy monscon rainfall coupled with its location at
the laower ®most reaches of three mighty rivers, whieh draein =a
wvast wet basin and low altitude of major pariz of the country
among others make Ffloods an annusl phenomencn here. Floods ocour
due to different causes, which can generelly be clazsified as

natural and man made.
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A _2Z .1 Hatural cauase=s

{a) Precipitation:

Maximum rainfall occurs during the monscon which has been
recorded &z 390 percent to 35 percent of annxal rainfall.
Approximately 300 mm to 400 mm of rainfall is received during
the June - August period and 150 mm to 300 mm in September and

Octobher.

{iy Direct precipitation - Since the city is located within the
typical monscon climzte zones, it recelves an approximate
averages rainfall of 2000 mm which scmetimes exceeds the
capacity of the existing drainage facilities &nd couses

flooding.

{iiY Inflow from s=surrounding areas - In the past the ecity was
criss-crossed by numerous lakes and canals, which provided
an excellent means of communication as well &8s A 2 Very
natural drainage system. Cue to rising population
pressure and searcity of buildable lend within the city, the
low-1lying ereas and canals are being filled up. Excessive
precipitetion over the s=urrounding £flecod plains causes
pccumulation of water, the excess water flows towards the

rity and thus causes flood.

{(b) Righ discharge of rivers:

The water levels in the rivers surrounding Dhaka are saffected not
only by discharges from the Padma, the Brehmaputre tiver and

locel rainfell but at time 1t is affected by the bhackflow of
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weater from the Dhalelswari and Sitalakhya rivers and the river
Meghna, when these are sericusly affected by heavy rainfall in
the northeastern part of Bangladesh and high tide in the Bay of

Eengal at the =ame time.

{c) Siltation of river bheds:

Large silt loads in Himalayas tributories leads to siltation or
aggradation and increasing flicod levels. The main stem of the
river systems in general shoWws no =such agdradation, == the
velocity of the main stem and lerger Floods scour cut the silts
depogited in earliar years. So no major changes are recorded

over the years.

But, g5 the Ganges and Jemuna flows over the flat deltmic plain
af Bangladesh, the flowing velocity counts down and ellows for
the deposition af the =ilt. Extensive giltation CcAUSeS

blockeges snd thus overspllling of the river.

{d) Inability of the surrounding area to drain of quickly:

The low-lying fTlood pleins are used for agricultlural activities
during the dry season of winter. But the growing development
activities 1incresse imperviouzs areas and hzmpers the natural

drainage pattern.

g 2. Man made caAanasSses=s
Man made gectivities sometimes contribute to occurance of flood,
Steps taken to minimize flood may be rendered ineffective due to

various cause=s. These are in Zdenerally:
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{a) Inadequate drainage facilities:

Filoods may result from inadequate existing drainage facilities

and their improper operations and mesintenances. Same of the

reasons for poor drelnege are mentioned below:

(1) Insufficisency of drainege pipes: Insufficient diemeter af
drainage pilpes cannot drainout high water level ofF heavy

rainfall,

{22) Low drainocut capacity of existing drainage pipes: Most of
the existing pipes have very low drainout of discharge

capacities to handle habituzal storm rainfell.

{1i1) Blockage and clogging of existing drainmge pipes: This
problem tekes place Jjust about everywhere due to dumped
garbages and sediment deposits in apen drains or inspection

pits.

{iv) Disregard of drainage lines during construction of
utilities: When proper care is not taken during
congtruction of roeds, leying ecut of water supply lines and

telephone cables, etc. it may dissect of the drainsge line.

(v Iliegal connection of household weste water line o storm
line: Illegnl connection of houscehold waste water line to

gstorm line decresses the discharge capacity.

(vi} Problems at +he pumping =tsztion: There is only one
pupnping station in the city st Narinds. This gtation

cannot be fully operated due to mechanical problems.
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ik} Encroachment of the water way:

Fiiling =and damming of water courses for Thousing and other
development activities sand inzuffiecient water ways under bhridges,
undersized and improperly designed culverts at rocads and rail way

crossing creates boktlenecks.
{(c) Filling of low-lying =areas, canals, ponds etec,:

Filling-up of low-lying eareas, canels ar ponds prevents the
naturel surface detention storage. The existence of these water
bodies not enly contrel fleeds but elze serve the purpose of

racreation and other actilivitiles.
{d) ERapid urbanization:

Fapid wurbamization incresses development acstivities, which in
turn increases the impervicnous aresas, increasing population in

recent years.
(e) Low-priority given to Flood control mneasores:

Low-priority g2iven to flood cantrol snd drainsagde programmes, in
turn leads to slow implementation of projects and poor
maintenance of existing drainage facilities. Poor maintenance of
drainage canals results in s reduced flood capacities ceuging

Flood.
{f) Awareness of the citizens:

If the city residents are not aware of the results of garbages

dumped 1n drainage lines or the haphazard and uncontralled
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development activities ete. will lead to disruptions of the

spmooth flow of ecity life.
4 _ 3 Floaod conmntrrold

Any effcrt, aimed to control or modify the water flow causing
flood, ecalled structursl measurse, ar eimed to reduce Flood damage
and suffering, called non-structural measure, can be termed as
flood centrol measure. Thus by "flood conktrol” in real terms wWe
mean “protection” asz well az "reduction of losses™. In our
country "flood control” is e generel term. Rather “Plood-damasde
mitigation” would have been the proper term which has already
been adopted in Austrelien practice (Lin=ley and Franzini, 1973}
to emphasize that absolute control over floods is rarely feasible
either physicelly or economically. A4im of flood control, flood
management or flood mitigationn is &0 reduce flood demzde tao a
minimum consistent with the oozt involved.

< _ - DiFfFfferent types aofF Flood

control measures

All flood contrel activities can be cetegorized into structural
and non-structural flood contral messures. Non-structurel flood
control measures mitigate flood damades by nodifying damags
susceptibility of property in the flood plain or by modifying
the loss burdep. In contrast, the more well known structural
fleod control measure, such as reservoirs, dams, flood by pass,
flood walls, levees and detention basins mitigate flood damages
by modifying the characteristiecs of the Flood. Non-structural

flood control meesures ere further characterized by the relative
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simplicity or de=zign and construction technolagy and the =zmall
scale, local level at which these measures reduce the flood
hazsrd.

The different measures for flood control sre briefly deseribed

as follows:
{a) Water control measures:

By these measures Flood waters are either controlled or flaood
water resistant materinls and prodouets are used te minimize or

reduce demege to Ffacilitiles.
(b Land use control measnres:

The development of land lileble to flooding 1is restricted by
gither direet regulation or by indirect in documents to develop

glgewhere. Thiz may inclulde removal of existing development.
{c) Financial measures:

Theze measures pay involve a redistribution of the costs of flood
damage from those directly affected to other =ectorsz of the
community. Grantzs and loens Lo flood damage victimzs sre an

obvious exenple of copmunity aid.
1 _ 4 _ 1 Structural meAasures

The zteps that require hydranlie structures or any other sort of
channel and catchment modification to alleviate the Flood damage
are known as structurel meesures. Their primary objective is o

reduce or to regulate the dizscharge or stage of the rivers and
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if not so, to protect the ares by putting up 3 physical baarrier

to protect the land from being inundsted. The conventionsal

structural approach for fleood control works adopts one or more of

the (following methods {(Kuiper, 1965; Linsley and Franzini,

15679

- starind water in reservoirs for release‘at controlled rates
during the pasgage of a8 fleed or after the threat of
flooding has passed.

- improving flew conveyance by channel improvements so  that
flood stages can be reduced.

- reducing the r=te of run-off from lands by catchment
treastment .

- confining the river to a definite course by building

levees/embankments/dikes or flood wall.
< _ g _ A Hon—=stractural measures

Hon-structural mesasures esre administrative as well as technical
measures aimed st the allevietion aof flood losses which does oot
invelve modifications of Flood flowus. The different non-

structural measures are:

- Flocd Ferecasting and Emergency Warning.
- Flaood Plain Zoning.
- Evacuation and Shelter Management.

- Flocd Fighting.
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<« _ <3 .3 Embankment=s arnd FFlood w=alls=s

One of the oldest and most widely used metheods of flood control
i to create a8 barrier preventing overflow ecalled embenkments or
dikes Embankments act ms barriers between a stream and the &ares

to be protected by confining Flood water within the river.

Embankments sand fleood wallslare eszentialiy longitudinal dams
erected roughly parallel to the river. Embsnkments are glsgo
known 83 dikes and levees. The functicnal aspects of bath
embankments and flood walls are same. The difference is that the
embankments are usually massive earthen structures while the
flood walls are generally compact concrete structures. A special
case of embankment, when it encircles an area completely, 1is
known a5 a polder. This is generzlly done when the coneerned

ares is wvulnerable to flooding from 211 directions.

However, embankmentz are with mixed blessings. Embankments tend

to produce & number of undesirable side affects:

Firstly, the confining of flood flows within embankments lead fo
8 rise of flood levels in the channel. This exposes downstresm
areas &and strip between the channel snd eobankment to higher

floods.

Secondly, +the river channels have to trensport more sediments
than before embankments were constructed. In most case this
lezds to a rise of the river bed. The continuous sgdradation of

river beds undermines the effectiveness of embankments.
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Thirdly, embanking may produce &n increased mnesndering or
shifting of the river channels because of increazed flood
velocities in embanked channels. This contributes to frequent
erosion of enmbanlments. Thug, embankments have to be

continuously repaired.

Fourthly, if =adequate measures are not planned in advance
embankments may lead to the problem of interior drainage. In
some  embanked areas there is an acute shortage of water in the

beginning of the dry season.

Fifthly, embankments obstruct the flow of =2ilts into fields. In
some arees of Bangladesh there are also reports of moisture

deficiency and hardening of the soil.

Sixthly, embankments may edversely affect the production of fish

and dislocate the traditiomal nevigaticnal! routes.

Seventhly, the change in natural hydrology in certain areas may
also create heﬁlth hazards to the human as well as the livestock

population.

Finally, the embankment fosters increased flood plain ocoupancy.
When a flood of greater magnitude comparsed to design fleood
cococurs, much greater damage is done than if ng embankment hed

been constructed at all.
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a4 _ D NMeed of ur»ban Floowd conttr=ol
an Banglade=sh

The fleood contreol/mitigation projects undertaken so TfTar in
Bangladezh are mainlly aimed at agricﬁltural development. Flood
protection measures benefit all the three main crops wviz. Aus,
dman and Boro depending on locality {(Ahmed and Hishat, 19877,
Flood c¢ontrol project besides preventing occurrence of fFlood
alse aim at dimprovement of drainsge and if possible providing
irrigation facilities in the protected sresa. However, all design
parameters are chosen in consideration to adriculture anly

{Ahmed, 1887).

Flood econtrol for wurban areas did not receive any attention
po=ssibly because the main focus had been on rural areas. But
recent devastating floeds in 1987 and 1983 haeve drawn the
attention of the researchers and planners to this espect of flood
problem. Hastily floecd coentroel plan for the Dhaka city ares haes
beenn prepared and is being implementsd con  piecemesnl basis

{Nishat and Monowar, 1989).

Urban development plens need to take into consideration
protection from Flooding end provision for adequete drazinade.
Citiees often expand and c¢an bring fringe Bresas within city 1limit
Rhere problems can be more acute. This is observed in Dhaka when
the low lying aress are prone to flooding every yvear while the
relatively high greas are only periodically subjected to
flooding, however the flooding was so extensive that only sbout

o8 sgquare kilometers aof the total 2680 square kilometers were left
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unsubmerged (JICA,- 1330). Efforts for flood control for urban
areas if not properly desigrned may have compounded environmental
heelth bhazards due ta the leckh of consideration for an adeguate
drainags, thus resulting in polluted water remsining stagnant in
low lving 1land for long perioeds of time. fhe leck of
coordination in collection and disposal of solid waste may also
contribute to  locelized flooding through cloegging of drains.
Similarly inadequate and ineffective execreta managemsent results
in high levels of exposure to water borne pathogen durilng floods.
Clear need thus emerded to integrate flood protection works with
pther infrastructure investments and environmental improvemernt
neasures to maximirze benefit for the flood protection plan for

urban areag (JICA, 1830).

The flood control measures which need to be undertaken for urban
areas should take into account man; other considerations in
addition to those for rural aress. Considering the los=zes and
sufferings 1in various sectors due to flood in a city, the level
of protection, submergence tolerance etc. must be different for
urben flood control works. Submergence of Dhaka or Chittegong or
Ehulna i.e. 8 major metropolis can  ocause disruption to
international as well as intranational trade, business, commerce,
industrial production ete. As such speicel attempts to protect

urban aress is being =ignificant.

37



CHAPTER - S

Experience with Flood Control

Projects at Home and Abroad



5.0 Bangholk Flood «contrrol and
dAdrainage Ssvyv=s=Lhem

oS- 0.1 Introduvnetion

The location of Bangkok is or the lower Ch=c #nrsva river delta
with flat ground elevation of O - 1.5m MSL. Thiz serea is
naturslly flood prone and the wurbanization area is rapidly
expanding into the flood-plain on both sides of the river. The
rapid development of urbanization has caused many changes to
hydraulic characteristics of this region such ms the reduction of
natural flood storage by land filling at construction sites,
reduction of drainage capacity by Filling up of drainsge canals
for rtoad construction, sguattering and illegsl land acguisition
at the banks of the dreinege canal and chenges of flow directions

due to the land subsidence cauzed by overpumping of ground water.

The changes due to urbanizetion aggravates the Flooding
problems by increesing the peak level end prolonging the f£lood
duration. Although the people who had originally lived along the
‘riverside were accustomed to the flooding and they were prepared
for it and thus resulting in no substantial damapges. However,
those whe are new-comers and those who "live away from the
waterways are uneware of the flood-prone charscteristics of the

reglon and are exposed to a very high rizkh of demage.

It haz been observed that flooding oeceured quite often in the
pest decade as in 1978, 1880 and 1933. The damsges 1in these
years are in the order of thouszand million bhet. Particularly

in 1883, only direct demages were about 8800 willion bhat. he
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the 1land subsidenrce and urban development continue, the demage
weenld be lneoressed every year if no proper flood protection were

implemented.

S0 2 Can=se of Flooding

{a) Natural Factors:

{i% Direct precipitation

The heavy rainfalls sare redular in this reglion due to the
sounthwe=t monsoon during Msy to October and heavy rainfzall doe to
depression storm from the 3outh China 3ea daring August to
Gotober. Bainfalls due to depresion g£torm nermally have high
intenzities e.g. 23momShr at 2 ¥esr return-pericd. The urban
digehardes presently exceed the cspaclty of drainege in nany

ereans of the city.
¢1t) Iinflow from surrounding aeres

The rainfalls over the flood plains surrounding Bangkcock city
concentrate inte the canals end flow toward the river which lies
sccross  the ecity. This large flood plains produced a sigable
flow and increase the risk of the bank-aoverflows of the dreinage
eanals, Howewver, the Eing's dike on the emst bank, and Lhe
gouthern railway on the west bank mre effective Iin blocking the
inflow to eity. Good drainzde system and pumping Aare required to

drain city water to the river.

{1ii> River over-flow and tidal affects
The flood pesk in the Chag Phravs river from the north normally

passes the Lhss Frrava den in pnid October and reaches Bangkek in
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Novembmer. The estimated peak level at Fsé Ared will be at 2. 70m

MEL at 36800 cms at 100 wyear return period.

The tide in the {hoc phravs riwver is highest from November to
Decener. Thus the water level in the lower part of the Chac
phrayva  river is highest at the beginning of November. The peshk
level of 2.10 mno MSL at 3500 ems backup Flow-rate has been

eztimated at 100 vear return period.

At present on the east bank, roads =erving as dike along the
Crao Fhravs river can protect over spillege of flood water in the
eity except unususal high water lewvel in the river. On the west
benlk, Flood wter can flow through slong snd over spill into the
eity. Thus flooding in this area is grestly influenced by river

and tide.

(b)) MHan made Factors:

The s=econdary factors of flood are due to the change in landuse
end chenges of the characteristics of the ground surface.

Important fsctors are:

(i) Foor or insufficient internal drainage.
tii) Rapid changes of land-use without edequate counter measures
to prevent grban dimpoundments.

{iii}) Land suhbhsidence.
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sS_OaO.3 Method of Flood protecthtion

{aY River basin development:

In order to redoce the risk of river overspills many counter
measuTtes can be taken. Reservoirs could be constructed Lo store
river flow in the rainy season. The river cross-section can be
enlarged sand bends can be replaced by short-cuts in  order Lo
increase the flow capacity in the Thas Phesva river specially in

the wicinity of Bangkok.

(b City protection:

The protecticon of city from flooding can be clegssified as  land

and water oriented systems which cen be defined as follows:

{1) Polder or lasnd oriented =ystemn.

The concept of polder or land oriented system accepts the high
water levels resulting from the floods ocutside the polder areas,
so Flood protection iz achieved by creating iscleted aress by
constructlon of dikes surrounding each area. The locel
impoundments due to the direct precipitetion will be dealt with
by drsinage pumps. This system can be laidout te suit the land-
use planning. At inter-sections of dikes and water courses (e.g2.
canals, dreins) gate structures are regquired. The gravity

drainage is possible only when the water level outside is lower.

The land griented projects are for exsmple:r Flood Contreol and
Brainsge Prodject (City Core), Flood Protection/Dreinage Project

in eastern Suburban Banghkok (Eastern Suburbs), Improvement of
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Canal Connecting Ehlong Teweee Wattana =and Ehiong Ehoon
Ratpinidj=ai to alleviate fleocod damage to Lthe West Benk of the
Chas Shreawvas river (Tawee Wattana) end Master Plan for Flood
Protection eand Drainage of Thonburi and Samnt Prakan West (West

Master Plan).

(ii}) Diversion or water oriented system.

Diversion in combination with sappropriate contraol structures
should lower the Fflood level within and alsoc to some extent
cutside the protected area. The main elements for this approsch
are mneans to divert the water combined with structural elements

which 2llow flood management.

The weter oriented approaches are seen in the Flood Routing and
Control alternatives of Chae Phesva river for Banghok (Flood

Eouting) and Bangkok Flood Protectlon (Chac Fhrava 2).

S52. 0. 4 Existing FFlood contral and
draineage Facilities

Before 1983 flood, the flood control and drainage facilities were

limited. The exigting Ffacilitiez are the work done by the Sub-

copmittes of the National Flood Protection Commitee chaired by

Profes=saor Ansat Arbhabhirams.

Since the study emphasizez on tidel effects on flaad econtrel and
drainage system, only facilities along the Chee FPhraya river
such as dikes and pupping are described exeluding those for

internal drainege.
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Diking is regquired along the river because the elevatlions of the
river banks are low sz shown in Fig.5.1 in comparison with the
maximum flood 1levels along the river. Fig. 5.2 =shows the
gxisting diking which makes use of the existing highways or newly
constructed roads: about 12 roads serve as the diking for the
eastern side and about 9 roads serves for western side. The
diking aon the western side is opened at ecertain locations of
large csnsls which cannot be blocked, therefore, c¢annot =t
present be completely protected from flooding by high water in
the river. Five polders on the western =ide =zhown in Fig. 5.2

provide loegsal protection of these area, they are:

(i) Thonburi Ehlong San Polder,
£ii> Bangkok Yel Polder,

illi) Bangkok Mol Polder,

{ivy Taling Chan Polder, and

(v Eat Burana Polder as well as Flood Reliefl Area.
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Fig. 5.1 Maximun Flood Leveis along the Chao

Phraya River from Bangsai to FortChula for Various

Return Periods
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5 _ 4 Dhakasa—Naravanganj—-Demr=s
Praoj=ait

S5_1_ 1 Introduction

The Dhaka-Narayangonj-Demra (DND) arem is bounded by metalled
roads and flood walls. As the ares was developed for lrrigation
it is dreined and lergely flood-free. Because af its proximity
to the city and becsuse it is relatively flood free the DHD has
developed quite rapidly during the last decade, particularly in
the northwest corner. Currently RAJUK is preparing & development
plan for the srea and further substantisl developnent is
anticipated over the nsxt decade. The development of the DND

will =ee Nereyangonj further becoming part of Dhaka.

5_1_2 FPFhyvysical Features

The =ares covers a total of 56.79 sq.km end is of & triasngular
shapé. North of the area is bounded by the Demra road, Dhaka-
Farayangonj highway bounds the ares on the western =ide znd Denra
to HNareyvengonj highway bounds the ares on the esast. The EwWo
Joing together in the south of the area to form the trisengulss
shape. The area was subject to annual flooding prior to the
construction of the roed-cum-embenkment in the mid 1880°s that
encompass Lhe area. With the construction of road-cum-embankment
in the mid 1550°s the area became generally flood free with ®ood
agricultural potential. Apart from = small in the scuth and
built up areas on the northwest, generally the better pert of DND
has an elevetion of less than 5mw. Large areas in the centre &nd

#ast are below 2.50m (Fig. 5.3).
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Fig. 5.3 Land Height of DND Area
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The entire DHD mrea 1s criss-cro=zsed by irrigation cansals, the
pump station in the peripheral roads pump water in and out as the
area demands. One ecentral spine of Dhaka-Katchpur highway cuts
acrosg  the DND aree snd other than that, the rest of the ro=ds

are unplanned and sporadic.

5.1 .3 Existing development

The DHD area i3 in between Dhaka and Narayangonj. This fact 1n
the past had initiated development pressures both from Dhaks and
Haravangon] side. The high cost of lend and high densification
around the CBD mres of Dheks has spilled developments over the
northern patrt of the DND., A4ll salong the three major highways
around the DND, =sporadic development has taken place. Arcund the
northwest of DND srea there is 8 large settlement the Jetrebari
aresz, On the =zguthern tip of the area the lasnd adjacent to the
Harayvangsnj west is also developed to an  extent. There BIe
village settlements of =smsll and large sizes throughout the DHD
in general. Commercial enterprises -such 83 brick fields.
building materials transhipment paoints have grown along the
western highwey. Dhaka WASA has a larges ares designated as
sewage treatment area also In  the wast. Hedium density
settlements have grown all elong the high way hoosing commuotres
working either in Dhaksa or Nerayangonj. Table 5.1 and Fig. 5&5.4

show the existing land use pattern.
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Table 5.1 Existing landuse of DND ({1930}

Total mrea - 5879 hectores | 100X
fesidential 13684 (33X
Commercial oh (1X)
Industrial 196 {2353
Institutional 59 {1%}
Agrienltural 3173 {dBX)
Hater bodies 3322 (B%S
Built-up mree 217EB {3840

Table 5.2 Future Landuse of DND (2010}

Totel erea ! 5B79 hec£ares ! {100%;3
Kegidentinml 24863 (43%)
Commercial 172 (3%)
Industriel 482 (BXS
Institutional 1153 f20%5
Agricultural 532 (9%
Water bodies §77 (15%)
Buoilt-up =reas 4270 {7a%)

Source: Fersibility study on Grester Dhaks Protection Project of
Bangladesh Fload Adction Plen Ho. B8A, Dreft Final
Report, JICA, May 1982,



Fig. 5.4 Existing Landuse of DND Area | I
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5.1 _ 4 Proposed development

There are a good number of RAJUK projects in the pipe line
designated for DHD area. There sre at leazst four settlements to
be developed by the RAJUK out of which one in the south nemely

Fanchabotil is in an advanced stege of land acquisgition.

Unplanned developments mre sure to continue in the future with
the existing metropolice becoming more dense day by day. The
floods in 13988 which inwendated a better part of Dhaka could not
penstrate the DMD erese. This itself has provided s moral boost
to  the would be developers aof DHD erea and 1t is reasonable to
assume development of further settlements in the aree 2zt  an
accelerated rate in the coming decsde. RAJUE has drawn up a
schematic master plen of DHD area, showing roeds and settlement

gereas. This plaan is on the preocess of Government approval.

5 _.1.5 Population and landuase

The total pepulstion of DND in 1930 was calculatsd at 449,000 by
JICA s=study team. The lerger part of the 1950 population is
concentrated alond the boundary roads and al=soc in the northeast
and the =south of the ares. However, new areas of development
either zporadic or planned will be in the central area. The new
areas of developrpent sre largely expected during the next
decade. If alternate urban areas in the [haka conurbation
develops at 2. s5low pece then the DHD arem will have to besr the
maximum pressure of development. Table 5.2 and Fid. 5.5 show an

indicaetive landuse pattern at the year Z2010.
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Fig. 5.5 Indicative Landuse Map of DND (2010) .

- , I_l'll ’
o |

0 500 B0 B 2000 2500m b ”
_tt il

g 500 1000 1500 2000 2500yds o R R
. .| ' .. R R
e S, : Sl : o S

i N ™o - - LI
e R k T '“\\'\ s et
SRR RN A

- ———
R

LECEHL:;

[_‘...J 1 R G T EE AL A

= EX 151U SOHRRAL AL ANEA

E®I% TG MOUSIMiAL ANEA
DEWELCPMCHT COMMITMENTS
FLRPIOCIE [EAN 1 A0 AT A 00 sl

P'RIRAAEN L ELLA TR L UER LTSS LE P
[nereing § populilen of approa 3601 60|

[ PiMroSCo SIE F OR AICTAMGMG rORD

PO IPSED M DRARIACE CHanHTE
h.'.._.'.] I prc sk O E WUAREML T LU oy,

I (] REm nvED AREA FOR AGIEIUL TUAE
E Ja WOIFy ACADLE KIS TIMCYTCE ME TP I O

A K IFY ADAGILMIDER COMS TFILH 104!

Pl W RALCTL M A L PROOADLE ALIGHLEHTI

MIHOR NOAD

FRAIL T AY

v

iz

J0 B

1

TR

R TR

..-__.j;;:‘-.i k _‘._\l\
%hﬁﬁfx

SOURCE : JEA

A ————————— R




CHAFPTER — &

The Study Arcaos




= .0 Or3ggin and scope ofF GDECD
rroject

In the wake of the devastating flood of 1988, the Government of
Bangladesh constituted a Committee for flood control and dreinege
of greater Dhaks. vide order MNo. NPB/CG-1/8-16/88-428 dated
24.10.1988 with Minister for Planningd as its cheirmen and
conprised of thirteen members from related Government offices
(Appendix - I). The organizetion pattern of the committee is
placed at (Appendix - II). The terms of reference of the

connittes Were:

{a) Ta prepare a flocd control plan For greater Chaka

Hetropalitan aresns, Hirpur, Teongi end Harsyangon].
(b The committee will also consider the following:

(i) Eztablishing link reads sround Dheka-Narsyengonj, Tongi-
Savar- Hirpur and neighbouring industrial areas.

{ii1) TFormetion of lekes within Dhaka ecity to freollitate
drainsge.

{111 Hodernization of Dhaka’'= swerage zystem.

In Merch, 1889 the report orn flood control and drainage of
greater D[Dhaks prepared by the committes was officially wspproved
by the Government. The committee proposed a phased programme of
the Grester Dhaka Flood Control snd Drasinage ({(GDFCD} project,
after considering the existing conditions of greater Dheka city,
previous studies sand projeets, ongoing projects and existing
plans. &z shown in Fig. BE.1 the phase-I preogramme 1s proposed

for most of the existing urbanized aress and the western part of
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Fig. 6. Greater Dhaka Flood Control and Drainage
Scheme. Proposed by Committee.
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the greater Dhaka city that are surrounded by the Buriganga
river, Turag river, Tongi khal, Hational railway, DIT road eto.
The remaining eastern part of the greater Dhaka city will be

protected by the phase-]] programnme.

The proposed 13 projects for the phase-I progrsmme and 2 projects
for the phase-II programme are listed in Table 6.1 and 6.2 and
illustrated in Fig. B.2. The typical design of flood protection

embankments and walls ares given in Fig. £.3.

s . 1 Aligrmnment of GDFCD embanbhbhment

From the examination of Eeo-physical conditions of Dhaka as it
exists now the committee observed that there is a big streteh of
l&u lying area on the western side from Tomgi bridgde slangside
the Tursg river upto Shisnis Teéd creating a big gap through which
river water enter Dhaka. Unless this gap 1is alo=zed by
embankments no flood control scheme for greeter Dhaka cen be

effacted.

The committee proposed that an embankment be constructed from
Tang;l railway bridge towards west along the east bank of river
Tursy upto botanical garden and then to Shkirmzr T24. The length
of the embankment would be ebout 17.82 km. The embankment should
be provided with 5 sluice gates totalling 15 pipes of 4 fest
dismeter esch with gates st the ocutside end for opening or
closing as the water level situation would dietate. These sluilces
ere estimeted tc be adeguate enough to drain cut the rain water
frem +{he poldered arez until the water level on the river side

reach =2 pre-determined of denger level. Till such time as
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Table 6.1 Greater Dhaka Flood Contrel and Drainage Prejejcot
(FPhaze - I) propnsed by ths Committee

Froject |Agenoy | Caost
I [¢Million Tk.)

1. 17.82 km embankment from Tongi BWLEB 785.00
railway bridge up teo Shirnir Teh
Wwith 5 sluice gates

2. 2.27 kr embenkment and flood DHC 85,38
protection vwall from Shirnir Tek
upto Hirpur bridge

3. .77 km road construction from
ghirnir Tek npto Hirpur Mazar RaJURE 47 .50
4. 4.25 km embankment from Mirpur DHC 176.14
bridge upto Setmasiid road
5. 5.76 km embankment from Satmasjid DHC
road upto Kellar Maorh
-— 341.11
B. 7.20 km flood protection wall from DMC
Eellar Morh upto Friendshilp Bridge
' 29.40 km flood protaction wall RHD l18.80
stround Dhake-Narevangenj-Demnrs Froject
8. 1.40 km new road construction From BRAJUE 107.44
RBamlapur upto Saidabad Bus Terminal
g, 2.850 km road raising of Rampurs road LHC 22.97
10. B.0 km road raising of Pragati Sarani RAJUK 46.44
rogd with Temporary gates
11, Flood protection bund ercund CAAR 77.20
Ziga Internetional Airport
12, Cleaning of 13-khels/Cenals of DWAZA 252.00
the city
13. Repeir and regtoretion of DWASA 16 .80
sewerage in Dheka city
Total 2086. 34

Source: Updating study on storm water drainage systew improvement
project in Dhaka city, Main Report, JICA, Februsry 1990.



Teble 6.2 Greater Dhaka Flood Control and Dreinage Froject
(Phease-II) proposed by the Committee

Project Agencyl Cost

[{Hillion Tk.}
1. The propoged gself-financingd rozad From

Demrz DND to Tongi bridge should be

realigned to follow the Wwestern bank

of the Balu river. Thi= should be a

by-pass road. In designing this by-

pa=z= road/dem, the eastern part 1500.00

should be railsed to prevent flooding.

On the inside at & lower level, a

minimnm of four lane rosd should be

built. Similarly on the north-

western side of the city from Tongi

bridge to Shirnir Tek & similar

design should be considered. A

proper* =sarvey =hould be ecarried out

and the technicsl aspects for the

above work should be teken into

consideration.

2. & four lene rosd zshould be built
along the inside part of the
western flood embankment (from

Tongi bridade to Shirnir Tek) 100. 00
3. Installation of 5 pumping stations 2000.00

Totrl 3600.00

Source: Updating study on storm water dreinasge system improvement
project in Dheka city, Hain Report, JICA, February 1930.



Fig. 6-2 Proposed Projetts 'in GOFCD P
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Fig.6.3 Typical Design of Flood Protection Embankment and

Wall of GOFCD Project
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permanent pump stations are built there should ke 350 standby
pumps of 2 cusecs each to pump out rein water during heawvy
shower 1inzide the poldered ares. The land to be scquired for
this embankment-cuom-rosd is estimated to be 120.58 hectares and
for earth collection to be B8B5.28 hectarss totalling Z206.35
hectares. The total cost of the work 1is estimated Tk.470
million. The work has to be done by the water development board.
The committee proponsed to raise the existing Asrmaiés!  road by
Dhaka Municipal Corporation from Shirrmir Tsf towards south upto
Beauty vcinems hell and te build fleood protection wall tovards
vest upto Parbat cinems hzall on the northern side of Mirpur
bridge. The total length of road to be raised is 2.25 knm. The
cost is estimated at Tk.15 million. From the southern side of
Hirpur bridde there exists a dam of BWDB which went under water
by 3 to 4 feet. The committee recommended that the same must be
raised by 3 metres for which a sum of Tk.10.40 million would be

required.

From the =outhern point of BWDB embankment, the committee
proposed that this is to be extended towards south east upto
Jhiye  Mosgue st Taimahal road via Baitul Aman and Mohammadpur
housing society. The length of the proposed embankment extension
would be approximstely 1 km. For this lend has to be acquired.
The proposed extension from BEWDB embankment tg Shiva Mosque  with
a crest width of 4 metre end sn average height oflﬁ metre would
cOSt spproximately Tk.33.1 wmillion. in this embanikmernt
provision should also be made for pump station which would

reguire Tk.2.50 million approximately. The work hss to be done
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by the Dhaka Hunicipsl Corporstion.

The portion of the Shemci: ring road from Shiva flosgue towards
scuth wpto SEstmosizd is to be constructed. The proposed 300
metres road-cim-embankment from Shiya Mosgque to Satmosjid road
kith & crest width of 7 meters would cost abont Th.11.50 million.

The work hazs to be done by the DMC.

The cowmmittee gbserved that it is not possible to econstruct Fflacd
protection embankment &leong with west bank of Dhaka eity from
Satmesjid roed down upto Dhaka-Nareyanganj-Denmra (ONDY embankment
because nf extremely dense populatien, habitation and
construction. Horeover, raising of road would be extremely
costly disrupting the traffie on the narrow road and it mAy not
also be possible to implement. At the same time if flood
protection 1is provided only along the line of Satmosjid road a
lot of areas on the western side of Satmosiid road right down the
Buriganga river will remsin threatened to flood. The commlittes,
therefore, proposed construction of flood protection wall from
Satmosjid road towards west upto 1000 Peet to the river bank and
then along with the Buriganga river upto Buriganga bridge and ta
conngct DHD. At Dhalzi khsl drainage point a regulator-cum-
pumping station will have to be constructed. The sost will be
approximately Tk.40 million. The road from Sutrapur towards
south east upto Fosisgs!s will have to be rraised by DMC and =
flood protection wall will need to bes eonstructed from Sutrapur
upto the MNarinds DPHE pump house. The cost of the work is

estimated to be Tk.323 million. A portion of Aampura road was
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submerged under water during the 1888 flood. Abont 1.5 km of the
road went under water with an average of 0.50 meter depth. This
portion of Aampgurs road nesds to be raised abowve the high Flood
level. The cost of the propo=zed reising of 1.50 km. road having
an  average width of 2B meters by 0.50 meter would be Th.21.50

million approximately. This work is to be done by DMC.

The Civil aviation Department iz to construct a flood protection
bund arocund ZIA International Airport to save the same from
inundation due to flopd., The estimeted cost of the work is
epproximately Tk.75.00 million including CDST and ecost for

ingtallation of pumping station.

The estimatmed cost for cleering existing 12 khals/cansls  inside
the c¢ity by Public Heslth Engineering department by removing the
obstruction there on to ensure natoral flow of water =0 that the

clty area remsins free of water logging is Tk.l15 million.

Dhaks WAaS54 has also prepered sn estimete emounting to Th.1E.80
million for repair end resteratien of the internal sewsrage

s¥stem of the ecity ares which were damaged by the 1988 flood.

Un the western side of the city there is & propossl by Roedzs and
Highways department to construcet a road from Deara DND to Tangi
bridge. The committee strongly feels that the roed should be
realigned to follow the western banks of the Balwe  river
connecting DHD to Tongi bridge. In designing this by pass
roed/dam, the eastern pert should be reised to prevent Fflooding.
On the inside, at a lower level, a minimum of four 1lane road

should be buwuilt. Similarly on the north, north-western side of
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the city frem Tongi to Shirnir Tek similsr design should bs
followed for e four lane road leading to Mirpur bridge. The
committee feels that the embankment-cum-reoad from Demra to Tongi
railway bridge would require longer time. Therefore, an interim
plan should be prepared to protect the city from Flonding. The
existing ¥#“rogoti Ssrani covers the entire length of road from
Jozr  EZahars towards south upto Samoura bridge. It will reguire
temporary flood rcontrol structure to be constructed on  the
upstream side of the Rampura bridge and elosure of the existing
cuolverts or bridges on Frogeti Hsran: and alse on  the rallway

line from Torgi upto Frogot: Ssrani,

| = Chansge Iin alignment and
de=igdn

During execution of phase-I projects several changes in design

and alignment of the embankment were made due to resistance from

local pegple. The changes are:

(i Instead of raising of Keramikal road from Shirnir Tek to
Besuty cinema hall and construection of flond wells from Beauty
cinems hall to Parbat cinema hall, construction of embenkment on
low areas and flood wall on high leand was undertaken From Shirnir

Tek to Mirpur bridge.

(ii) Embankment was constructed from Zatmosjid road te Rellar
moth and flood wall was constructed from Eellar morh to Maitri
Setu wlongside Burigengs river. MWhereas the Proposel was to

construct embankment, upto Mzt S=tu {Bangladesh-China
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Friendship Bridge over river Burigsnga) along the bank of river
Burigania. Again for a portion behind MitFerd hospital no wall
could be constructed due to obstruction from shop owners ever the

AFcA.

(i1i) The road-cum-embankment was extended from Shirnir Tek to
Mirpur Majer and the existing kutcha road from Shirpnir Tek to
Mirpur Majar was converted to a four lane road.

Again due to resistence from lecal people road relizsing from

sutrspur to Postogola was suspendad.

| = | Selection of study areass

Due to finsnecial limitations and time constraint the whole of the
fringde areas covered by the embankment could not be considered
for the present study. Again the study wes confined within the
ares only where earth ewbankment heve been constructed and the
areas covered with protection walls have not been considered in
this study. Three typical areas were selected for Pield survey
aloeng the whole length of emsrth embanhment starting from Tongi
rallway bridde upto Keller morh at old Dhaka. The basis for
selection of the study areas are meinly population density and
level of development. Starting from low density less developed
area upto high density developed arese have been considered in the
procesgs of selection of the study erea. It may be noted that
north of Uttsara have not yet developed wheress Laltsol aree  is
sltuated at the o0ld part of the city with yesrs of record of
development. Again Mohemmadpur area have started developing from

middle of this century. Ewvwery cere have been taken =o that the

2d
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study areas represent the characteristics of the whole fringe
arcaes of the embankment.
5 .3.1 North part of Uttara.
along Tuarag rriver .
Thiz part of the study area is at the northwest side of Dhaka
gity. The ares covers high lends used For agricutaral purposes,
scattered settlements of purely village nature are noticed. The
area is of a very low density of population. Beoat is msinly used
for transportation through river and canal network over the area.
Due to construction of embankment bicyele, rickshaw and other
light mechanised vehicles have started plying n=ing the
embankment as road, linking the adjacent areas, Huge areas have
been purchased by housing societies elong the embankment for
development into residentisl plots. There is every chance
that this part of the frinde area would bs merged with the
planned residential zone of /ttsrs and urban facilities would be
extended upto the embankment.
5.3. 2 Around Sat—Gambu]] Mosqgue,
Mohammadpur .
This ares is mainly low lying egricultural land close ta city
centre, Before construction of the embankment the area remasined
under water for most period of the yeer. Since the area is very
near to city it has developed quickly after construction of the
embankment . A4 medium density settlement is undergoing to be nm
very high density 1locality since the wurban facilities are

available within a short distance. The expansion of city along
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thi§ direction wazs not possible before construc?ion of the
embankment due to flood water and as such the vast land was used
for one time cultivation over the vear. After construction of
the embankment ounimaginable development have taken place over the
Aarea attracting people due to short distance from ciftvy centre and
good communication link. Within a short period the ares is going

to be a densely populated residential srea.

E_ 2.3 Northern par»t of Kellar»» Hoxrh.,

Lalbagegeh .

This area is situated at the old part of Dhaka ecity having a very
high density of settlements. Cloge fo the river Burigenga this
part of the city have developed during the early period of Mughal
regime. Density of population over this area was inecreasing day
by day but the asrea could not expand due to risk of flood. Due
teo construction of the embankment the ares is saved Ffrom Ffleood
risk and the embankment have provided the cppurtunity to link the
area with ecity centre. Pecople of the loeality have started
congtructing bamboo bridges upte the embenkment to use it as road
link to ecity. Before construction of the embankment they used
boat as the mode of transportetion. Instesd of kuteha houses
they are now constructing pucecsa structures as the river water can
not inundate the area. Within short period of time the whole of
the 1low 1lying aress and diteches would be Filled up for

construction of houses, shops ete.
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F . Charn el e = idn trend of hou=sines .,
==ettlement & landase .
fal Definite change in popuelation movemnt, landuse and
=ettlement pattern have been noticed due to construction of
greater Dhaka town protection embankment. 22.3 percent of the %
population who move in the fringe aresas traversed by the.
embankment have come from cutside the Dhake city mrea. The rest
77.7 percent stayed within the city area before coming to this
grea (Table 7.1).
by 73.7 percent of the people surveyed opined that the main
reason for coming o this ares is, ba=iecally doe to construetion
of the emankment as a result of which the aree have bsen saved
from flooding end there is no risk of flood {(Table 7.23.
(o) The trend of landuse indicetes increse in rezidential use
and a decrease in agrienltural land. Again wvacant land and water
bodies are in & decressing trend. A little rise in " commercial
lenduze is also observed (Fig. 7.13.
(d) Sharp rise in semi-pucece/C.I. sheet house construction is
noticed. Also pucce structures are increasing in  epprecleble
number {(Fig. 7.23.
{a} 8! percent of the people surveyed in the area opined that
land value have incressed due teo construction of the embankment.
The main factors influencing the land market is that the ares
have been saved from annual flooding due to construction of the
embankment and the private developers have started £illing of low
areas for housing business. Hesidentizl plots are being sold to

prospective buyers at higher rates.
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Table 7.1 Population movement

People moved from ! Fercentage
Within Dhaka city 7770
Cutside Dhekr city 22 .30

Table 7.2 BReason behind movement to fringe areas

Reason ! Fercentade

Flood free &ares 73.70
Good for residence g§68.70
Good combunication link g8, 30

Table 7.3 Forecast of settlement in
respect to density

Dengsity of settlement [ Fercentage
High 58.30
Medium ' 39.30
Low 2.30

Source: Wuestionneire survey {19923

b



Fig. 7.1 Barchart for Land Use Pattern

Befare Construction of embankmert. :I
Aftor Consiruction of embankment.
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Fi_g.'?-i Barchart For Housi.nﬁ Pattern

Before Construction of embanknmt[:| I

After Consbttion of embankment [0
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(£ It is predicted that the areas would be developed as
residential areas with a high density of settlement of medium
income group of pecples (Table 7.3 and 7.4). Low incoms group
are unable to make any place in these areas due %o high cost of
land &and =&agsin high income group aAre not interestedl to smettle
since the areas are not developlng in a planned way and service
facilities nare not sufficient. OFf course commercial uses 1ike
shops, wmarkets and others lilke mosques, schools, etc. are golng

to be established in & slow motion.

(E D Due to construection of the embankment in the low-lying
areas mode of transport of the inhabitents of the area have shown
certain change. Number of people using boats before construction
of the embankment heve decreased due to the smbankment. On the
other hand use of mechsnised transport have increased by

converting the embankment as road {(Table 7.5).

{hj The change in landuse is mpainly from agricultural use to
reslidentlal use. Temporary settlements ofl landless and low
income peoples heve developed at many places throughout the
fringe mress of the embankment. But ultimately they would &be

forced out by settlers of high income groups.

(i) Burvey findings suggest thet 74.0 percent of the inhabitants
have their own land and out of the landowners 44.3 percent
inherited and rtest 29.3 percent purchased the land. Arcound the
Pringe nareas of the embankment 75.7 percent lives in own houses
and rest 24.3 percent lives in rented houses (Table 7.8, 7.7 and

7.8).
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Table 7.4 Forecsst of zgettlement 1n respect
to inpcome

Incaome group | Percentags
High 41.70
Medium 56,70

Low 1.70

Table 7.5 Change in pattern of transportation

by mode
Transport mode i Before Embankment! After Embankment
On foot a8 % 49, 30%
Boat 43% 12.30%
Bicyele 81X a3.70%
Rickshew o4 X 71.00%
MHotorecyeles 20% 35. 30X

Table 7.8 Land ownerszhip around the Embankment

Land Ownership Percentage
Own land 74
Not owner 25

Source: Guestionnaire surrvey (19827



Table 7.7 Type of lend ownership

Type Fercentage
Furchased 29,30
Inherited 44 .30
Lease from Govi, 00, 30
Total 74,00
Teble 7.8 House Ownership

House Ownership Percentagde
Own house 75,70
Rented house 24 .30

Tabhle 7.9 Factors influencing forecast of
landuse

Factors | Percentage
| infavour

Flood free area 73.%0

Development of communication

link 73.00

Development of Residential

Flots 70.00

Attention of housing

socletles 51.00

Source:

Huestionnaire survey (13927



£32 It is forecasted that the areaé would be developed into
purely of residential nature snd the main reason for that iz the
construction of flood protection embankment (Table 7.33. Before
construction of the embankment these low-lving arsas werese used
for agricultural purposzes. For most period over the vear those
land remained under water. After construction of the embankment
flood water cannot enter the areas and thus the land have become
suaitable for other uses. Due to searecity of land in the eity and
high demand for residential plots, people have stearted filling
low lying areas and saved from floods. Alsc the embankment being
rsed az roed, the compunication link over the Bareas heve
developed. Egpad network is growing in sn unplanned w@ay. Also
other Facilities like market, educetional institutions etc. &re
not developing sufficiently. Thus the area is dewveleping &8s =&

whole in a hapazard manner.
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= - 1 Obh=servations

(ay In the past Dhaks city was criss-crossed by numercus canals
and waterways, which provided for &an excellent means af
sommunicetion as well as a very neturel drainage system. Most of
these canals and waterbodies heve disappesared due to high rate
of development activitiss. These khals end low lv¥ing aress heve
been choked up by encoarchment. Filling deposition of city
garbage, construction of housing projects, roads ete. in  low-
lying ereas have decreased the water retention capacity of the
city. Dhaks city hes developed partly in plenned way but mostly
in &an unplanned wey. In both casss provisions, construction or
maintsnance of proper dreinagde system has not been kept in mind.
It mey be observed that if the present rate of development
continuwes, the Yhals or low-lying areas of the city will
dissppear and the city will heve to Face serlous consequences.
As such a plenned dreinage network is to be esctivated for smooth
dreining out of reinwater, otherwise there may be internal

flooding of the city during excessive rains.

{b) There is no effective contrel of landuse and development for
Dhaks eity. Laws relating to planning are not strictly enforced.
There is &an urdent aAnd immediete need for a guided end
copmprehensive lend policy which sheuld outline the Jlanduse
programme of the city. In this regerd there is a clear need Lo
make assessment of the existing leanduse plenning and policies
being 1implemented or enforeed within the metropoliten area of
Dhaka. It is needed thet en elternative landuse plan be prepared

immedistely in order to make optimum utilization of land within
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Dhekas and to ensure preservation of valuable agricultural land,
the swampy areas, khals and canals for protection agsinst flonq.
Alse RAJHBK in co-ordinstion with eother development agencies for
Dhaka city should go for an integrated aree development plen for

the wvast fringe areas of the city.

(e) The ebsence of defined and well-regulated land and housing
policies has contributed to the unplanned and scattered location
of development activities and the high price and scarcity of
buildaeble lmnd within the city. This has effectively priced out’
the low-income peole from the housing market. Fecple, who
cannot afford the high price of buildable land within the city,
meke conpromizse by building houses in low-lving areas by land-~

£ill! elewvation.

£d) Lack of an effective landuse plan and restriective measures
havs given rise to urban sprewl. While areas within the city lie
vacant, wunused or underused, areas like that of Bashabo,
Madartek, Rampure, Gulshen, Mirpur ete. which were previously
low-lying drainage plains are fast disappearing. Frivate
developers eare Filling wup these land and selling them to
prospective home builders. These fortune-seehing developeré are
not awere of the environmental haszards and hydranlic imbalance

created due to £1l1ling up of these natural dralnade =ystens.

{e) Sinee the Dhaka city flood protection wes a politicel
comnmitment &nd the construction of the embenkment was taken up
without extensive feasibility studies, a comprehensive study is

thus needed. The total cost of the construction and the annual
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1. RESIDENTIAL PLOQOTS FOR SALE:

|

Plots ready for sale at soguth side of
Fatgambuj mosgue, Mohammadpur.

P



2. SETTLEMENT QN EMBANKMENT:

A T

Temporary houses built on embankment, Mohammadpur.

Settlers enjoying the environment.



3. ERECTING STRUCTURES OMN EMDANKMENT;

Constructing bamboo houses st fringe araas of embankment,
Mohammadpur.

Kutcha and Semipucca houses built at areas adjacent to embankment,
Mohammadpur.



maiptenance cost is to be taken into consideration for
nobilization of rescurces fer this purpose. Another important
need 1is for an economic benefit/cost evaluation of the projects
both for confirming the economic justifietion for the project as
planned, including the selected embankment routing ms well as
for indentifying/quantifying the losses which would aeccrue to
human economie sactivities outside the protected area, due to
extra flooding which will oecur outside at the cost aof protecting

rhe regicon inside.

() Due to eonstruction of the embankment the on rush of fload
water from surrounding areas of the eity have been blocked, thus
the big volume of water will have1an effect on the surrounding
areas causing higher fleods than before. This have not been
congidered in the construction of the embankment. Dredging of
the rivers surrounding the city and thus increasing the retention
capacity of the rivers are essential. Again re-excavation and
restoration of the natural drainways, khals, water bodies within
the city and control of water movement through sufficient number
of pumping stationsz, sluice gates are needed. COtherwize covering
the ity with embenkment may create water logging and the flood
control embankment may be & curse on the eity dwellers. This 1s
to be sericusly considered whether just stopping the flood water
to enter the city is importent or the improvement of drainage

system is loportant.

(g} 1t hes been observed that serious erosions have occured at

many places end rain cuts have developed along the whole length
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4. EMBAMKMENT FAILURE:

Embankment top mettled at Kellar morh, Lalbagh.



3. PROTECTION QF EMBANKMENT:

Bamboo pallasiding to protect mides of

¢mbankment at Kellar morh,
Lelbagh,



of the embenkment. Also at many places the embenkment have
settled down mainly where it crossed deep canals, waterways.
There 1s a nesd to ensure that the designs and construcktion
procedures for the embankment inecluding compaction measures will
enable these structures to withstand peak flooding presgures,

including erosion and wave as well as hydraulic pressures.

{h) It dias difficult to prevent encroachment on to flood
protection embankment . In =addition to those affected by
embankment construction there are & grester number attracted to
the embankment from sadjecent slum and squatter areas. The
embankment offer a rent-free, flood-free oppurtunity cliocse to
plece of work. Settlement whether urban or rural in character
has detrimentsl eFfects on the embankment. Construction ecuts
inte the embankment’'s profile and removal of vegetation caver
together with sassociated development of footpaths brings sabout
erosion. It is clearly impossible to remove people sheltering on
the embankment immediately after flooding and alsc particularly
difficult to resist the elaims of those who move onto the
embankmnent a2 a8 result of being affected by embankment

construction.

(i) Resettlement ¢f the people affected by the construction of
the embankment should be given pricrity. Acquisitien of land for
construction of the embenkment and also for resetflement of
those affected should be done simnltaneously so that they can be

rehabilitated quickly.
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6. EMBANKMENT OEING USED AS LINERCAD:

Embankment top levalled for use of pedestrians at Lalbagh areca.




&

o

(id It may be noted that in the second phase of Greater Dhaka
Fleod Control and Drainage Project there is provision for a four
lane road on the inside to a lower level from Demra to Tongil
bridge slong the embankment. Similarily on the northwestern side
of the city from Tongi bridge to Shirnir Tek & four 1l1ane road
along the inside part of the embankment have been proposed. The
concerned =uthority should g9 for a peripherial road system
around Dhaka city by connecting Demra with Tongl and sgsin from
Tongli upto Burigange bridge elonZ the length of the embankment.
4 detailed survey In this redard should be carried out and its
fersibility should be studied since this embankment-cum-rosad
system will reguire additional lend acguisitiocn by the

Government.
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.2 The HModesel1l .

Within the limited scope of this study it iz not possible to
build definite moadel for forecasting future landuse pattern in
the area, since a lot of varishles are involved in deciding Ehe
future landuse pattern and as all of ther were not considered 1in
this =tudy,. ads for example the Government policy regarding
landuse planning over the area is a vital factor whieh has 0ot
¥et been framed. Other factors 1like =ocic-economle condlttionz,
political situation, housing sector investments etc are important
in influencing the speed of development of the areas. Again the
second phase of the projerct hav; not yet been completed and &5
such the total impact of the Greater Dheks Town Protection
Embankment cannot be ascertained at this stage. Although there
are many limitations, an attempt have been mede here to develop

g framework for forecegting future landuse pattern in the fringe

areas of the embankment.

Two ideal s=ituaticns have been considered in developlng the
framework. One without any Flood protection measazure and the
other with flood protection embankment constructed areound the
fringe =aresas. The study findings suggest that during the pre-
embankment =stage no appreciable change in landu=se paAttern was
noticed despite heavy demand for land in the city and the fringe
low-lying areas wWere used mainly for agriculture or filshing
purposes, The areas remeined flooded for most part of the year
and were not suitable for urban uses. Conseguently with the
construction of flood protection embankment the fringe areas have

been saved from annual flooeding and rapid change in lenduse
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pattern have taken place. Large areas have been purchesed by
housing sogcleties to develop them for residential puarposes.
Individual land owners are filling their land to construct houses
either for their own living nr for renting them out. It 1is
interestindg to note that, internel road network 1s developing
using the embankment es the main connecting road to the city.
Dther urban facilities are developing day by day. Those who are
purchaging reslidential plots from housing =societies, althoough are
not construecting houses now, the fringe areas are going to  be
developed into residential =2ones within &8 zhort time. For this,
8 guided landuse plan is urgently needed. Otherwise the areas
may turn into unplanned, congested logezlities. Again the way the
low-lyving aresz AaAre being f£illed up may create sericu=s drainegde
problems in future over the mreas. Some of the deep area,
ditches ete. may be Hept rezerved a= retention bazins.
Considering all the aspect for optimum utilizstion of the
embankment, the chendge 1n  landuse pettern from meinly
egricultural Lype to residential and other urban uses should be

guided properly.
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FRAMEWORK TO FORECAST FUTURE LANDUSE
IN FRINGE AREAS TRAVERSED BY EMBANK

Fringe freas

Dhaka City
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APPENDIX - 1

COMMITTEE FU]&NBL{J{]D CONTROL
DRAINAGE OF GREATER DHAKA
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Secretary,
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APPENDIX -1]

ORGANIZATION CHHEEDUF FLOOD CONTROL
DRAINAGE OF GREATER DHAKXRA

Flanming Comaittee
Hinister, Niniztmy of Planning
[ A.X. Khandaker ]

'

Implemtation Co-Ordination Committee
Vice—President
[ Boufud Almed ]

l

Inplementation Sub—Lommittes
Prine Rinister
f Kazi Zafar Abmed ]

Experi Commitiee
Joint Secretary
Ninistry of Yorks
[A.H.N.A. Chowdhery]

¥
{wp [ewemitation fgencies
BND3, DG, B, DweSA, RANK, etc.

Plaming Comnittee comsisted of 14 members vas established om October 24, 1988,
Inplementatiom Co—Ordination Committee comsisted of 22 members was established
on January B8, 1969,

Inplementation SubCommitiee is comsisted of 1@ members and related agencies.
Expert Comittee on Flood Comtrol Issues headed by the Prime Minister was
egtablizhed on August 24, 1989 instead of the above Committee. This mew
Comittee is comsizted of 30 gowermmt officials and related agency.
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APPENDIX - IIL

REVIEW OF STUDIES AND PROJECTS FOR FLODD COHMTROL OF DHAEA CITY.

For flaod protection and drainage of Dhaka city and its
surrounding areas, several studies have been undertaken and
severnl plans have been proposed by DPHE, EBWDE and other adencies
until 1887. However, most of the proposals have not been
officially accepted msinly due to financial constraints. Hajor

studies among them are discussed below:

{a) Master plan and feasibility report for storm drainage and

fiood control for the city of Dhaka, DFHE, 1968:

The first full secale study on flood protectien and internal
dreinsge of Dhaka city known as "The Snell Report’ was under
taken 1in 1968 and a2 Master Plan was prepared covering 73 sg.hkm.

area. This Master Plen proposed:

(i3 Frotection of Dhake cilty by means of dike encircling the

area when the surrounding rivers hes very high water levels.

(iiy An effective internsal drainege system within the dike to
drain-off storm weter to locations where it may be discharged to
netural drainage systems. Storm water were to be discharged by
pumping &t peak periods of reinfzll and also provide retention

reservoirs to reduce pumppingd requirements.

It was estimsted to cost about Tk.Z00 million. Howawer, this

plan did not receive final =pprowsl.
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(b) The Halcrow scheme, 1970:

The =second study was carried out by Sir Willism Halcrow and
partners in 1870. This scheme was revised after liberation war
and new boundaries were conceived in the light of Dhaka having
become capital of an independsnt country. The proposed

empoldered area was increased to 250 s5g.km.

The ©basic concept of the Halerow scheme was to construct a  dam
along side the four rivers surrounding the city of Dhaka, and to
form a aumber of potected or poldered areas, each approximately
the =size of the Dhaka-Narayangoni-Demra(DND) polder within a
primary embankment. A number of pumping statiocns were to
facilitate the drainage from the polders. The primary embankment
WAS to cater for s eone in a 500 year return period. The cost of
the scheme was estimeted to be Tk.0.36 billion, and was projected

to be carried ocut into three phases,

Bangladesh Water Development Board (BWDB)Y prepared a cost
estimate of phase I and II at Tk.410 wmwillion din 1§75. The
Department of Public Health Engineering ¢(DPHE) also prepared a
separate plan for the internal drainage system costing Tk.130
million in 1978. No fund was however allocated for these
prajects. In 1976, DPHE prepared a crash programmé For removing
water logging From Dhaka ecity and completed the works in 1980 &t

B cost of Tk.EB millions.

In 1978, DFPHE reviewed the Master plan of 1868 and vprepered a
rrogramme for fleod control end drainage works at & cost  of

Tk.2880 million. The plan wass not approved.
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During 1980 following the crash programme ancther drainage plan
namely interim scheme for removing water logging within Dhaka
Metropolitan was taken up at & cost of Tk.190 pillicn and was
completed i1n 13983, In 1385, DPHE prepered & reviged crash
progremme for constructieon of storm water drainage 1in  water

logged area of Dhaka Metropolis and is now ongoing.

() Dhaka Metropolitan Area Integrated Urban Dewvelopment Project

({DHAIUDP), Planning Commission, ADB, UNDP, 1981:

Under joint financing from the ADB and UNDP, a study on the Dhaka
Hetropolitan Area Integrated Urban Development was cempleted in
19381, While no detailsd flood control and dreinege plans were
prepared in this study, the study exemined landu=e patterns,
future potential for expansicn and uwrbanirzation and pricrity
invesztment needs. The study recommended sn urban development
strategy directing the expansion towards the northern high areas
rather than the eastern and western flood plains which reguire

large scale flood protesction and drainsge works.
(d) Jansen Study, 1988:

The plan suggested by the Duteh expert T.G.H. Jansen was almost
the same =85 that proposed by Halerow and Partnexs. The plan
consizted of Tk.4500 millions flood protection component and
Tk.11000 millions internal drainage system development component.
The protection of greater Dhaka city was proposed by construction
of embankment along Buriganga, Tureg, Balu and Tongi khal in

three phases (Fig. Appendix - I).
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Fig. App.) Flood Protection scheme recommended by Dutch
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{e) Dheolai khal Rehsbilitation and Ares Development Project:

In October 1986, the World Bank had undertaken the Dholai khal

Fehabilitation Projeet with the objectives as noted beleow:

£idy Improvement of drainage system in the old part of Dheka city.

{11y Improvement of communicetion facilities in the old asres.

(13l) Provision of new commercial activities along the =aide of
improved Dhalai khal.

(iv}y Provision of improved health and =anitation conditiens.

For the above purpose (i) The rehabilitation measures of the

project suggested by the consultants consist of the following

majer components:

- Construction of 2z pump station with sluice gates and
skorege basin.

- Rehabilitation of Dholai khal.

-  Rehabilitation of Debdulai and Gerani khals.

(E> JICA Study:

In October, 1987 Japan Internsationsal Co-Operation Agency (JICAY)
condocted a study on storm water drainage system  improvement
project in  Dhaka c¢ity in cellaboration with officials of the
Government of Bangladesh. The study proposed & three phase
programme for drsinade improvement for Dhaka city with = total
ares of 137.5 sg9. um. The study urged the immediate
implementation of the highest pricrity programme of phase-T which

cogt Tk.2.61 billion covering an arem of 31.30 sg.km.
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In 1983 after Dhaka suffered the worst flood in its history, the
Government of Banglasdesh reguested the Government of Japan to

re-eveluate and uwp-date its previcus JICA study taking into
aceount the results of releted projects which began after the
1988 flood as well as the information gained from the flood
itself. The scope of work for the updeting study was agreed
wpon hbetween the EBD, Hinistry of Planning, Government of

Bangladesh and the JICA on June, 1283,

The JICA study divided the greater Dhaka zsre inte 10 drainage
zones &, B, C, D, E, ¥, G, H, I and J for the flood protection
and internal drainage plan. It recommended for strict enforemsant
of contrnl to prevent any reduction of minimum khal and canal
aren, Aas reduced khal ares would cawnse water flows to be
impeded. The proposed phase I and II plans comprised 7 control
gates, 2 pump stations,. 35,353 ko of khal improvement, 17 km. of
drainage pipes and total project cost of Tk.4478.70 million (Fid.

Appendlx-2).

{g) Initial Environmental Examination for Dhake Flocd protectiaon
praject, Department of Environment, Winistry of Environment and

Forests, Government of Bangdladesh, October 198D:

The initial Environmentsal Examinetion {(IEE) for the Dhaka Floaod
Frotection Projeect (DFPPF) is sszentially a reconaissance level

Environmental Impact Assessment (EIAY. If

(i) presents a brief discussion of the EIA process and its reole

on the planning and implementation of development projects,
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Drainage Zones of Dhaka.
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fiiy delineates the significent environmental issues belisved to
he involved.
{iii) conecludes that an EIA study iz needed and presents a

reconnended plan by whieh Depertment of Environment ¢(DOE) would

prepare and EIA report.

The tentatively indicated econclusions of IEE made thus for noted

three matters of urgency, as follows:

{1y There is a need to ensure that the designs and construckticon
procedures for the ditch and waells which bave been/will be built,
including dike constructions compaction measures, will enable
these structures to withstand peek Flooding pressures, including

erosion znd wave as well ss hydrawlie pre=zsures.

{ii} Becauses the existing system of storm drainsge in Dhaka city
iz mlready wery poor and causes many environmentel problems, even
without the DFPP, it is recommended thet Ffurther construction of
the dike/wall svstem between Hirpur bridege and Buridanga bridge
be astopped until the governmentel authoritiezs responsible for
drainagde c¢an show clearly and definitely that the system of
dikes/wall and appurtenances {(gates, pumps ektc.}) will not

further impede the Blready seriouszs drainage =situation.

{1ii) Related to (ii) ebove, construction of pupplng system
shonld not be stasrted until the drainasge issue haz clearly been

resolved.

74



The vwvariocus environmental issuss to be examined by ths propaséd
EI4 gtudy ere sugmmerised in  Appendix  Table - I. Appendix
Table - 2 has heen prepared to summerize the tentative IEE
findings and to indicate the questions which need to be answered

by the proposed EILA and associated feasibility type studies.

{hj Pre-feasibility study for Flood control in Bangladesh,
French Engineering Consortiuom, Bangladesh Water Development Board

in association with BETS, 1989:

Fallewing the catastropic 1387 and 1988 flood in Bangladesh, the
French Government has appealed for 3 world sid programme  in
favour of flood controal in Benglsdessh and has decided tn finance
A prefeasibility study for an overall and lasting fFlood

protection fFor the country.

The flood protection pre-feasibillity stuody consists of the
confinement of the rivers and distributariss between embankments
erected with more or less important set-back distences fto the
river banks. This pre-feasibility study shows that flood control
in Bangladesh can be considered possible by systematic embankment
of the major rivers, their mwmaln tributaries and their

digstribntories.

The main features propaosed for the flood control scheme aAre as

follows:

- Embankmentz elong the three major rivers, the Brehmeputra-

Januna, the Gange=z-Padma snd the Meghna.

75



APPEMDIX TABLE 1: SUMMARY OF PROPOSED Ela TASKS FOR EVALUATING SIGMIFICAN? EMUIROMMENTAL ISSUES.

Participating Govi. {Octaber -  |Scheduling | Followup
Eln  Task fgency (in addition [December,1989Jan.-June,
ta DOE) 199
Bl. Integrity of Engineering (DCE) Data  |Complete -
Design Constructicn for collection &
DikesAalls. e evaluation
B2, (Dike Location/Routing. VDl CE Complete task -
B3, |Severance Prablems. To be selected. DCE/plan Complete taskiContimiing study to
field surveys inplement needed
env. projects
Reasures.
M. |Resettioment. o be szielcted,  |DCEAplan Conplete task '
Field surveys
B5. [City Drainage. W#asa iR INC, Preparation |Complete task 'y
interior drai
-nage plant.
B, Citg EM'.I"&HE. wAsA 11 LF) r i
87. |imcity Flood Lavel
Control/Econonic fimalysis VDB DCE Prelininary {Cantinuing finaiysis
fma lysis
87.1 |Ecanenic Savings in
Potential Area - - . ye
B7.2 |Bxtra Damage outside
frotection frea, - - ‘s '
7.3 |Provisions for ofsetting/
Compensating for Extra
Dmgﬂs; - - £ Ly
B7.4 |Benef i$/Cost fmalysis. ~ - ' '
B3, i0ther Adoerse Effects, |IMC and athers, ICE Complete task -
8. |Project Enharcesent
Putentials’
#9.1 {Land Reeclamation, DMC and cthers, DCE Complets fask -
B9.2 [Highwey Transport. Pept. of Highuways. DCE ‘s -
8.3 (Envirammental festhetics, Dept. of Forests. DCE ' -
18, |Project Operaticmal
Naintenance. L)) ICE 'y -
11, |Construction Stage. WDl DCE 'e Nonitoring of
Construction.
12, |Disaster Management Flan W3 DCE y -

76




TABLE APPEMDIX - 2! SUMWARY OF INITIAL COMMENTS O DMUIROMMENTAL iSSUES

§1. | Environmental [ssus Indicated Initial Comment Based on

No. Reconpaisance Level { IEX ) study

@l. | Integrity of Engipesring Desim Meeds checking.

Lonstruction Tor Diles/Halls.

@2. | Dike Location Routing. More or less airudl‘l Fixed, Mence is significant
as related to resulting anvironmental consequen-
Ces,

#2. | Severance Problems. Meeds Ivaluation (a0 information yet available
on how this probiew is to be managed).

B4. | Resettlement. ar

B, | City Stors Drainags. Cify drainage is severs problem with without
proJect, hence need to e sure project does
a0t make situation worse.

@, | City Samwerage, Mo major problem expected.

7. | In—city Flood Leve) Contral/Economic

Analyses.

7,1 Xeonowmic Savings in Potential Mexd Evaluation/little information so far awail
AMa. -abie/henefits should be Japge compared to costis.

7.2 Exirz Damage outside Protection r
firea.

7.1 Provisions fer ofsetting/ Medd to take care of those damaged by fe
Compensating for Losses, Frodect, specialiy the urban paor.

#7.1 Renefit/Cost fnalysis. Meed Evaluation/little inforsation so far avail

~able/benefits should be large compared to costs,

8. | Other Adverse Effects. Meeds Evaluation/no major problems anticipated.

@9, | Project Enhancement Potentizls. Mesds Evaluation.

9.1 Land Reclamation. Meed to arrange fnr_lT?rﬁP!‘iitl use of land
reclamation potentials.

#.2 Higwav Transport. Ohjective is to take optimal advantage of roads
to D¢ made available by dikes.

9.3 Enviranmentiz! RestMtics. dhjective is to fake advantage of opportunity
for enhancing environmental aesthekics.

19. | Project Opertional Maintenance. Needs case study fo ensure ihat project will
result in optimal econcwic-cum-enviroamental
benefits.

11. | Construction Stage. Moni toring needed to epsur+ contractors will
obserue IP!‘NPI‘IHE environsental protection
requirepsnis.

12. | Pisaster Management Plan, Inportapt in caye of dile Failure of floods

ower 100 year design fload.
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- Embankments &along the main tributories, the Teesta, Dharla,
Dudkumar, Atrai, EKangsa, Titas and Gumti rivers in order to
counter the floodsz in these rivers and the backwater effect due

to high stages in the major rivers, when existing.

- Embankments along certain main distributories the old
Brahmaputrs, the Dhaleswari and the Arial Kha in order to

alluviate the discharge flewing in the major rivers.

The pre-feasibility study was entrusted on January 04, 19BY ta &
group called the French Enginesring Consortium (FEC) coemprising

Five French Engineering consulting firms

- ECEDH

- COMPAGHIE WATIONALE DU RHONE

- COYHE ET BELLIER

- ELECTRICITE DE FRANCE INTERHATICHAL

- S0GREAH

However, from the very beginning the study was conducted in close
association and with co-operation from Bangladesh experts. 3ix
experts Prom the Bangladesh Water Development Board (BWDB) were
pssociated with the experts of the FEC and the consortium ensured
the co-operation of Banglsdesh Engineering and Technicsl Services
nf Dhaka (BETS). An interministerial Bangladesh-France steering
committee ensured the permanent technical and administrative

follow-up of the study.
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{1} Feasibility study on greater Dhaka Protection Project of

Bangladesh Flood Action Plan NHo.8A, JICA, 14992

Three areas have been selected for the feazibility study. Those
sare greater Dhaka east, DND and Narayangan] west. Though they
constitute & contimuous =zone salong the esstern side of the
metropolitan ar=a, they have different charactsristics and mre at
different stage of urban development. The purpose of the
feasibility study is to determine which parts of each area are
likely to be developed within the flood protection plan periad
and when, =so 8B5S to provide a more detailed picture than the
master plan for use in determining the feasibility of flood
protection propo=sals. Showing the aress most likely to be
developed for urban uge permits a better delineation of land
needed for flood protection measures. This land needs to  he
protected from further development prier to Acquisition. The
feasibility study =aiso putlines development control measores
needed, discusses land acquisition, masnsgement, cost recovery
issues and makes an initial assessment of suitable uses for

retarding areas.
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APPENDIX - IV

QUESTIONMAIRE (N DHAKA CI1Y FLOOD PROTECTION EMBAMKHENT

Department of Urban and LFor Research Purposes Oniy)
Regional Planning, VLT ,Dhaka. Bat
ate ;

Mame of person interviewed:
Address:

CARD MUMRER-1

sz emem ;[ | | |1
ME K

l-Aaround Sat Gambij Masjid, Mohawsadpur.
2-flong Turag River, Berithemn side of Hitara,
3-Around north of Kellar Morh, Lalbagh,

1. Do you own the tand 7 5

1 -Hi‘u E’
2-Mn

2. [IF yes, how did you own the land ?
1 -Hhrch;sld ! Dﬁ
2 - Inherited

3 = lease from Govi. .
& - Mot applicable (if answer is o)

J. Hew long do you own the land 7 Months ] T-8

1. nﬂ ﬂnu living in a rented house at this place 7 E’”
2 - Mo
3. If yes did ou hir¢ the houss 7
1 -"Before t1o0d [
2 - ifter 1933 flnnd
3 - Mot applicahle (if answer is nod
6. Were were E“ stagmg befare hiring this house/coming to thiz plice ?
% - Mithin Dhaka g1 ?
- Dutside Dhaka city ' 13
7 ind:ﬁat te reasons behind coming b6 this place,
= Yes
2-M
Less mouse rapt :il
Availability of land at lower rate :15
Mors job oppurtunities r::]lﬁ
Good communication facilities :ll?
Good living snvironment :lzs
Free frow floed risk —

an




@, State the [and use pattern of your plat in katha:

Before Embanlkownt After Dmbankwert
Residential )22l -2
Comeerciai/Industrial — :21-25 11— 26-27
figricwl tural — :IZH -29 —— 3831
Ditchiater bodies ::32-33 [:3:134-35
open field ::35-—3? ::39—3'}
7. Indicate any change in Your locality after construction of the embankwent in respect of
the following :
218
Settlesent pattiern [::::]la
Land uss :I'u.
House type :E
Transport facilities |:=ﬂ
Land value [
Mew Migqrants Elﬁ
16. Type and number of structures in your plot :
Beiore Imhankwent #f ter Embankwent
Nutcha :l".lﬁ :'ﬂ'
Tin shed :'lﬂ E“
Seni-pucca :ﬁﬂ i ) |
Pucza [:352 :,53
i1. fut_h“:i transport for movement From your plot/house:
i-h Before Dubankment Af ter Enbankwent
on foot |_.____|54 :55
Boat Eﬁﬁ ::]5'.-'
Bi-gycle Eﬁﬂ [ b))
Rickshaw :lﬁﬂ EH‘
Cap EEZ :llﬂ

12, E\Eat'lh embankwent play any role in iAproving the transpoptation systew for the

L - Yes ad
3 - Mo —
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11.

14,

13,

5.

17.

The affects of the embankmept on the area in your dpinion are:

B »
Filling of low land :55
More flood free area :55
Probdlen in drainage :5?
Developwent of residential area :Eﬂ
Expansion of city area —%?
Develomwent 0f Mousing business r—:l'ﬂ
Problem in safety and security :l‘?l

Did the value of land in the area Mave increased due to construction of the
embankment 7

1 - Yes 72
3 -’ C_1

If yes, the reasons are |

1 - Yes

3 - Mot Applicable (if ansuep is po)
Free from pisk of flood —™
Improvement of comeanication facilities :TI
Land sultable Fop residential uces :75
Demand for land adjacent to city :l?'ﬁ
Purchase ty land developers in [arge quantities :??

Cafh MUNRER-Z

Have you purchased or seld any land in this area 7

Manth Year Awount of |Price Per Bigha
Land Xatha|Million Taka
Bafors Purchased
Embanknent| Sold
Rf ter Purchased
Esbanlmert| Sold

Forecast ihe Future Jand use pattern in this wrea

[ - Yes

2-m
Residential — 19
Commerreisl/Indusirial W
fgricul tural :51
{thers — ag

a-13

L5625
-7
J8-48
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14.

13.

20.

Tactors influsncing your forecast are !

1 - Yes
g2 - Mo

\hat jncome group of settlement &0 you forecast for this area ?

Flood free area

Good cowmnication links

More attenticn of housing societies
Avazilability of labaurers
Construction of more putca structures
Development of residenfial plots

Forecast about the density of setttlement in tRis area ?

1 - High
2 - fediun
3 - low
1 - High
2 - Mediun
- Low
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ol.

bz,

03,

04 .

as5.

0g.

ov.

08.
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