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§ ITIES are man made land-
scapes. It is what we make
of it or allow it to be.

Dhaka city, with all its good
and bad aspects is our own
making. Dhaka possessed all
the ’‘ingredients’ that could
make a great city. Among
many, depths of history, rich-
ness of culture, a potential
landscape with lakes, canals
and changing flood plains — all
within a mnatural setting
bounded by the rivers Turag,
Balu and Buriganga. And of
course a favourable tropical
climate. Unfortunately these
factors were not duly taken into
account while the city was

developed. Quite a few of these
‘ingredients’ are lost or under-
went irreversible transforma-
tions, many of these can still be
identified and incorporated in
our schemes. A deep under-
standing of its qualities and an
active commitment towards its
future can revive Dhaka city to
its appropriate standing.

Over the years Dhaka city
has grown rapidly and extended
enormously. Today Dhaka
has expanded over an area
larger than that of greater Lon-
don or Berlin . Bigger than
the cities Vienna, Oslo, Geneva
and Budapest put together. It
has a population density
comparable to that of the cit
state Singapore and muc
higher than that of New York ,
that is if you consider the area
under Dhaka City Corporation
(DCC). It is indeed a megacity in
the making. Dr Janice Perlman
of New York University has
pointed out megacities around
the world have more in com-
mon with each other than with
smaller towns and villages in
their own countries. This may
set the spirit of intervention
when we envision a future for
the urban environment of
Dhaka.

Problem Defined

However, today's problem
with increased population den-
sity is largely due to an inade-
= quate urban infrastructure and
severe planning and manage-
ment limitations. Progressive
degradation of the physical en-
vironment is the most visible
effect of such patterns of urban-
isation. With diminishing pub-
lic open space, air pollution, in-
creased urban air temperature,
flooding. depletion of soil mois-
ture etc. pose serious urban en-
vironmental problems. The ur-
ban dwellers are inhibited to
form any meaningful relation-
ship with their present urban
outdoor setting and lifestyles

are increasingly becoming in-
trovert. The city dwellers are
dissociated from the natural
cycle of seasons, local flora and
fauna. The city has become a bi-
seasonal environment and only
relevance that we have of the
seasons summer and winter is
when to switch on and switch

off the ceiling fan or the air--

conditioner; that-is to those
who can.afford them. While a |

=i

great number of people remain
to the ills of urban cli-
mate, there are ample reasons
to revive urban spaces and se-
cure their future in our socio-
cultural domain. Ensuring an
acceptable standard in the
quality of urban life in the pre-
sent dynamic urban environ-
ment is a great challenge for the
architects, urban designers,
planners and policy makers.

It is interesting to look at
avaﬂ?hlt lan_?h in terms of clltg.r

pulation. The gross popula-
Egn density of old Dhall:a is
1.52,719/sq.km . At this rate
it would take only 1.27 per cent
of the total land area of
Bangladesh to accommodate
the entire population of the
country. While the rest 98.73

r cent can then be allocated
or industry, agriculture, con-
servation etc. Similarly, you
can put the entire population of
the country in an area of about
8 per cent of Bangladesh at the
population density of Dhaka
city (DCC area). Things are not
that bad even for a small coun-
try like Bangladesh with such a
large population if we look at
the mere numbers. This does
not mean that we can start

utting people at that rate.
ghesc are mentioned only to
highlight that with strategic
thinking and judicious land use
we can still manage and supf)ort
our large city population. It is
not the scarcity of land but the
lack of adequate land manage-
ment that is to blame for the
urban ills.

We must rise to the fact that
we are dealing with a destined
megar:.igr and develop an appro-
priate design response. It has
already grown beyond all pre-
vious projections, Decision
makers and relevant experts
can address the causes of this
phenomenon and related is-
sues. But whatever may be the
cause of such a demographic
shift, the problem at hand for
the architects, urban designers,
planners, developers and policy
makers remain the same. That
is to cater a large population
and provide a quality environ-
ment.

Way Forward

What is evident from it all is
that we can only secure a future
for Dhaka city and ensure its
sustainability by developing it
as a high density city. In the
process we may be able to retard
and contain the urban sprawl.
High density living is often as-
sociated with pollution, traffic
{am. poor sanitation. crowding,
ow environmental standards,
dwindling urban open space.
But whatever notion that we
have of high density living is
based on our experiences with
unplanned ill regulated cities or
parts of cities. Whenever we
think of high density livlnﬁ tall
blocks of apartments along
with associated social disad-

.vantages tend to inhibit our

imagination. This is not enky
true. in the case of Dhaka but
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also in the case of many cities
around the world. But it has
been mathematically proven
that with low rise {uildings

eater density can be achieved.

w rise high density city can
provide a good contact with na-
ture and is less expensive to
build and charf&

Having said that high rises
are not bad altogether, we can
still use this building type
where appropriate and surely
for offices and commercial pur-
poses. The thallenge is to make
the city a high density high
quality city. We have to design
and build so as to ensure a cli-
mate, responsive built envi-
ronment. less dependent on
conventional forms of energy,
higher standards of sanitation
and hygiene, good safety regu-
lations and protection from
natural hazards.

We have to discard ideas of
strict zoning of the city and
promote a mixed use city. In
this way all of the city area and
its infrastructure will be in use
at all times. Distance between
place of work and homes will be
minimised. In a high density
city travel distances will be re-
duced thereby causing a reduc-
tion in burning fossil fuel,
many people will be able to
walk to their respective desti-

nations meaning less cars, less

pollution,, more interpersonal
contact, city seryices will be
easily viable: many private en-
terprisds will develop as there
will be concentratiem of buyers.

economics -~ all m their rezgmﬁra roles.

by &

We have to address the city in its thr&r dﬁn&nﬁnﬂ%’ y. Not in terms of
mere aggregation of plots but as three dimensional space and form. A

city is a layered environment where history, socio-cultural processes,

n Environment of Dhaka City
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As people will take to walking
and to other non-motorised ve-
hicles outdoor spaces will be re-
claimed from cars and a de-
mand for leisure spaces will
grow. Government will be en-
couraged to invest in mass

by Dr Khandaker Shabbir Ahmed

transportation systems such as
trams., subway. railway etc.
Such can be the nature of future
urban environment of Dhaka.

Environmental Strategies
The question is how can we
get there? Many of our building
rules are arbitrary and lacks
sound research foundation.

None of the building regula-
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Stions to promote an
®building activities so as to de-
Jvelop a desired built environ-

e e e _ﬁ:? :

tions currently in practice ad-

dress the city in its mass prop-
erties or in its three dimen-
sional perspective. There is no
notion of blocks nor any other
form of urban matrix. Every-
thing is considered in terms of
plots and dimensions and there
is no concept of urban space or
public space. No matter how
many nice buildings we put up.
the aesthetics of the city can
only be improved dramatically
by appropriate urban design
strategies. We need to change
our approach and adopt suit-
able environmental design
methods for the pgrowth of

. Dhaka city.

Our first task will be to iden-

tify a set of environmental
. strategies for Dhaka city. We

can then develnf necessary
planning and building regula-

control

........

ment for Dhaka city.
Design Strategies Related
to Human Comfort

Factors of urban microcli- |

mate must be included in the
development agenda. So that
appropriate considerations are
given for urban outdoors as well
as indoors. :

Human comfort issue should
be given utmost priority when
designing urban space. We have
to provide rest areas, drinking
fountains, street furniture,
overhead shade for instanta-
neous thermal relief.

Provide all weather pedes-
trian access in urban areas.
Solar shading devices should be
considered in conjunction with
rain-sheltering. In the case of
Dhaka, solar shading is re-
quired between the hours 1100
and 1400,

Property development in-

centives should be in favour of
rovisions for pedestrian com-
ort at building level, such as
arcade, freeing up ground floor
etc.

Increase airflow in urban
spaces by appropriately orient-
ing buildings with respect to
gradient flow direction.

Design Strategies Related
to Urban Greens

Tree canopy should be used
where possible close to pedes-
trian areas and not at the centre
of the street. Rows of trees can
provide adequate shading, par-
ticularly during the mid hours
of the day. Trees also have cool-
ing potential.

egetal cover should be pro-
vided to all possible hard sur-
faces. Vegetal covers such as
grass and shrubs contribute to
the total quantity of evapotran-
spirational cooling and reduce
surface temperature. Airborne
dusts and other particulate can
be reduced by stabilising soil
surfaces by vegetal cover, Irre-
spective of bu dinl% height, roof
surfaces should have vegetal
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, Street canyons aligned with
the flow direction or identified
to function as wind corridors
should not have tree canopy
below the building roof line, as
the collective roughness of the
canopy will reduce airflow.
'Smaanr ornamental trees can
be planted in wide canyons or
open spaces, Suitable location
would be near the down wind
building.

Instead of providing alloca-
tion of large parks, small
neighbourhood parks dis-
tributed over a large urban area
should be considered. As these
will have greater access hence
better used. Small parks scat-
tered in the urban area have
greater microclimatic impact
over the adjacent area.

Design Strategies Related

to Water Bodies

All forms of whater bodies
contribute to evapérative cool-

Ing. hence should be considered

- city. Wit

as an important landscaping

element.
Canals should be

ticular attention

ong witl‘.l
provid

leisure spaces in the

appropriate orienta-
tion, it can also be considered
as wind corridors.

Fountains, sprinklers and
micronisers can be used for
cooling during hot and dry
conditions.

In situations with large open
space, flood plain or rivers lo-
cated in the upwind direction of
the urban area, street can
should be designed to function
as wind corridors having
minimum aerodynamic rough-
ness (projecting buil mass,
uneven building setback, large
lrees etc.

Design Strategies Related
to Buildings and Streets

Encourage construction of

free running build and re-
duce energy demand of mechan-

ically ventilated building by

adopting climate responsive
design strategies.

ﬁ.pprugriate design strate-
Fiea at urban as well as building
evel needs to be develo to
improve daylighting, thereby
reducing the use of conven-
tional energy for artificial
light. Narrow streets (1:1 H/W)

ndicular to flow direction

with elevated blocks or sides
have a greater and ven-
tilation potential hence should
be used where building density
is to be achieved. g

Urban streets with arcades
provide shading and are effec-
tive irrespective of canyon ori-
entation. Wide canyons should
invariably have arcades.

Northwest-southeast ( up to a
deviation of 22( from due north)
oriented street canyon is the
most appropriate alignment; in
addition to providing reason-
alyye solar shading, ventilation
requirements of the buildings
as well as that of the canyons
are addressed. This alignment
should be used in area layout as
it ensures increased ventilation
for the longest seasonal period
ie. hnt~weg

To achieve what we desire
for ourselves and for the city,
we have to change our present
approach of developing and
managing our city and look at it
in its environmental context.
We have to address the city in
its three dimensionality. Not in
terms of mere aggregation of

plots but as three dimensional
space and form. A city is a lay-

ered environment where his-
tory. socio-cultural processes,
economics — all play their re-
spective roles; but to develop a
liveable city. we must start
from the environmental im-
peratives. 1 would like to end
with a Chinese proverb. 'Unless
we change the direction in
which we are headed, we might

end up where we are going.'

The author is Assistant Pro-
fessor, Department of Architec-
ture, BUET

EVELOPMENT depends

upon availability and use

of natural resources
including land and water.
Bangladesh with limited land
area and regular water shortage
during winter fails to satis
people’'s needs of both for
various socio-economic ac-
tivities. Floods compound the
situation further and pose the
most serious threat to her de-
velopment efforts. Though
flood is not new phenomenon
in B adesh, and bring some
beneficial effects to agriculture,
fisheries, etc. but most often the
benefit is outstripped by the to-
tal damage or loss incurred to
the nation. Some recurring ma-
jor flooding events inundate
millions of acres of land, turn
thousands of villages into is-

lands., maroon countless of
people, disrupt and halt normal
activities, toll of lives and

livestock, destroy and da
properties and devour or er
substantial land mass. Billions
of people displaced and up-
rooted from their homesteads
and livelihoods, are forced to
become é¢hvironmental
refugees, and cram in urban
fringe areas subjecting them-
selves to debilitating diseases.
The severe devastation of major
floods forces the nation to start
the development works all over
again. The floods, in general,
bring no relief to the problem of
water shortage during drought.
The c is how to cope
with the floods that tuate
continuous,; ever arging cy-
cle of damages and losses, ac.l?:d
undo past and jeopardise future
development efforts? The clar-
ion call of the _i_l}hument is ﬂmc}_
emernt. € purpose o
this article is to diEEUEE
floods and causes, and various
flood related complexities im-

plicating the flood marﬁgemt
ocess; and the range of proba-
le solutions for flood man-

agement.
Floods and Causes

In a global sense; the total
quantity of water including ice
or snow, vapour, rain, etc.,
available in the terrestrial and
atmospheric reservoirs is fixed.
Natural forces continuously
transfer water from the land
and the sea to the a here

jnd back again. Although water

is neither created nor destroyed

in this overall c:.rl:lirl.F process,
the amount available at any
given time or/and location may
vary widely depending upon the
effects of different climate and
physiographic features singly
or in any combination. Such as
climatic temperature influence
precipitation and melting of ice
or snow; increase in tempera-
ture, wind, storm, tide, earth-
quake and volcano swell or
produce huge waves of water
that sweep land; soll character-
istics, vegetation, topography,
etc., of surrounding areas and
channel bed influence runoff
velocity and accumulation.
Flood literally refers to partial
or complete inundation of land
areas normally not covered b
water and traditionally usable
by man from overflow of inland
or tidal waters or from the un-
usual and rapid accumulation
or runoff of surface waters from
any source due to effects of nat-
ural variations in the climatic
and physiographic features.
lnlaﬂg oods are said to have
occurred when floodway of es-
tablished boundary, that in-
cludes channel, natural such as
river or man made facilities,
and the flood plain, fails to
drain to a sea or an outlet exces-
sively accumulated water i.e.,
base flow traversing a channel
in any given time falls below its
possible maximum. Sea floods
are common in coastal areas
when its banks are overflooded
under the tidal effect.

However, human activities
are of most concern that cause
climatic and physiographic
variations: such as inecrease in
urbanisation, unplanned in-
frastructures, floodway alter-
ations. deforestation. or indus-
trial activities may influence
the climate by greenhouse
gases, etc, im the natu-
ral process of rainfall or melt-

ing of snow or ice; and ihcrease
runoff velocity or raise sea wa-

ter level eventually resulting
into flood. Flood will also occur
as long as human activities en-
croach or reduce the lowland
and relatively flat areas adjoin-
ing inland and coastal areas
known as flood plain. To alle-
viate flooding situation then
requires either to reduce over-
abundance of water, or improve
drainage capability and mobil-

‘essary.

and tem

ity, or plan human activities, or
any combination of the three.
This needs to state that flood is
a natural and temporary phe-
nomenon, but human activities
exacerbate that to uncertain
dimensions.

Complexities

The flood ement pro-
cess of Bangladesh is suscepti-
ble to numerous and diverse
complexities, in the domestic
arena as well as in the
and the global arenas. A few
significant complexities evolve
in the domestic arena from the
needs for undisturbed flood
plain for flood water discharge,
more land to accommodate un-
bearable multitude of popula-
tion and their activities, and
water during drought. The lands
that once belonged entirely to
the rivers have now been en-
croached by villages, agricul-
ture and farm lands, industries,
urban and development activi-
ties, etc. About two thirds of the
total land area are subjected to
inundation time to time by one
or other kind of severe flooding.
Land uses in adesh is sub-
stantially flood plain centered.
.An{ alteration of flood plain
will definitely influence either
drainage capacity or the land
area for uses, Flood plain activ-
ities or uses influence the ex-
tent and consequences of flood-
ing.

gﬂn the other extreme, land
uses and socio-economic devel-
opment activities are closely
linked with water availability.
Winter drought  Dbaffles
Bangladesh's development ac-
tivities. For adequate water
supply in winter, reservoirs and
goog irrigation system are nec-
i ut, her ln?crited to-

ra ., mostly of low-lyin

dpgﬁmg Jat plain}rmﬁth a my;ﬂg
mum height from sea level less
than 1 feet on the north,
drainage system of rivers with

Development Challenge
Flood Management

by N Shams Choudhury

To alleviate flooding requires either to reduce overabundance of water, or improve _
mobility, or plan human activities, or any combination of the three. This needs to state that flood is a natural

entire reach most of which not
under her domain alone but
shared by four other regional
countries, and outlet to Bay
mainly one, aid little to relieve
her drainage and flood prob-
lems durinF summer, and
drnuﬁht roblem in the winter.
The flooding problem of
Bangladesh is due not only to
her own share of rain precipi-
tation raising the water level,
ir;llpljt:atmn of tidal back water
effect at the coastal area to
drainage impasse, etc., but the
natural runoff of a basin area of
625,500 square miles, of which
Bangladesh represents only
seven per cent, that drains
down to the Bay through her
land area. Land uses in the ri-
arian countries and global
uman activities especially
that of the developed and indus-
trialised countries also plague
her with uncertain nature of
floods. Her difficulty to drain
and vulnerability to flood are
exacerbated manifold from in-
creased and uncertain runoff
due to ever increasing un-
planned human activities, land

uses, flood control measures
and other facilities of the ripar-
ian countries in the upstream,;
such as, urbanisation, defor-
estation, infrastructures, flood
control structures, es and
dams for unilateral with-
drawal of water duri
and release during flood, etc.
The developed and the industri-
alised countries cannot deny
their responsibility to some ex-
tent for the flooding woes of
Bangladesh due to their indus-
trial, deforestation, and other
activities producing substantial
amount of greenhouse gases
leading to a major climate
change. It is time to reckon that
riparian and the developed
countries are benefiting them-
selves at the cost of Increasing
suffering of Bangladesh.

drought

Probable Solutions

Flood management has
evolved primarily from the
need for improved drainage ca-
pability and elimination of in-
conveniences to drainage, to
emphasise more on the need for
protection of life and property,
and finally to embrace the need
for efficient use of land and wa-
ter resources with comprehen-
sive approach. The probable so-
lutions thus may be supply or
demand oriented, or a combina-
tion of both. Traditional ap-
proach is supply oriented and
provides flood, drainage and
erosion control structures with
emphasis to modify flood be-
haviour and restrict the move-
ment of waters ond a flood
plain of designated risks.

Long term supply measures
usually contemplate for larger
and stronger structures such as
dams and reservoirs to decrease
peak flood stage downstream
and for various uses of water;
earthen embankments or con-
crete flood walls to prevent en-

drainage capability and

croachment of fl waters; by- -

pass channels and spillways to
divert excess flows, channel
modifications to carry off
floodwaters quickly in a par-
ticular location; small dams,
embankments, or excavations
to control runoff and work as
small detention basins; water-
shed improvement to control,
decrease or delay runoff, and
reduce erosion by employing
vegetation cover, regrading for-
est: and others. Short term ap-
proach includes repair, main-
tenance and reconstruction;
cmerﬁenc?' measures like sand-
bag barriers to divert water,
pumping to remove water; etc,
Structural measures, in general,

are expensive. While some
measures may increase =

ing magnitude downstream,
others are vulnerable to the
tendency of rivers to change

henomenon. but human activities exacerbate that to uncertain dimensions.

course after each flooding, or
cause dysfunctional conse-
quences and negative environ-
mental and ecological impacts.
The flood behaviour is found
not always amenable to control.

On the other hand, human
activities — socio-economic,
etc., that create demand are
more amenable. Various mea-
sures and adjustments based on
degrees of risks may influence
demand of land uses, control
activities in flood plain areas,
limit exposure of both lives and
properties to floods, reduce sus-
ceptibility to flood damage and
disruption, and minimise ad-
verse impacts of floods on the
individual or the community.
The long term demand may be
influenced by regulations and
ordinances covering planning,
zoning, development, flood

roof and protection codes, etc.,
or various land uses including
construction of infrastructure,
transportation, installation of
utilities, public facilities and
institutions, etc., in the flood
lain areas; subsidised land or
ousing, raised ground with in-
frastructure, flood protection
and other facilities or various
encouragement to avoid iso-
lated development and high
risk flood plain: no develop-
ment without environmental
impact assessment, impact or
drainage fee, or other measures
to maintain original down-
stream flow; discuuraﬁe private
levee or flood proofing that
guarantees no appropriate
maintenance and long term
protection; and flood insurance
of properties to the extent of
flood exposure,

Short term demand mea-
sures are involved with various
agricultural, fisheries, live-
stock, forestry, etc., activities
and practices; and related in-
centives like, financing. agri-
culture subsidy, etc. Dissemi-

nation of information on flood
hazards boundaries and vul-
nerability, flood warning si,rs-
tems, and disaster plans like
shelter, relocation, income re-
habilitation: food, drinking
water, and medical aid pro-
grammes, training people to re-
spond and evacuate are also
short term demand oriented
human exposure control mea-
sures. This demand oriented
non-physical approach re-
quires flood plain uses to cause
no drainage inconvenience or
increase of water surface eleva-
tion to flood properties located
adjacent upstream or down-
stream.

However, increase in popula-
tion, urbanisation, economic
development, demands for al-
teration of flood plain for more
land and more water supply,
and concerns for economic and
environmental costs have re-
sulted to favor more compre-
hensive and integrated ap-

proach with a combination of .
supply and demand orientcd
structural and non-structural
measures. The approach leads
to build a system of several
components, which all together
act as a single unit to effectively
and efficiently strike a balance
among multiple purposes i.e., to
improve capability and mobil-
ity, reduce flood damages and
losses, and control water flow
in response to various land and
water related needs of the peo-
ple instead of several separate
single purpose projects.
Remarks

Flood management of
Bangladesh to compliment de-
velopment process needs to ex-
pend substantial effort to bal-
ance between the needs of flood
plain for drainage and land
uses, with coordinated plan-
ning, not independent, of the
two within the country, share
multipurpose storage facilities
upstream to circumvent the lo-
cal topographical limitations;
and contain uncertain nature of
and accommodate flood im-
pacts and risks due to activities
in the riparian and the devel-
oped countries.

What approach is the best to
cope with and manage the
flooding situation in
Bangladesh? Is it only supply
oriented structural measures or

By Hanna-Barbera
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demand oriented non-struc-
tural measures? The answer is
definitely a combination of
measures but with the philoso-
phy that more structures may
not provide better solution. The
choice of options is not a simple
one to resolve easily and re-
quires development of Master
Plan with comprehensive, inte-
grated and basin-wide ap-
proach; and that addresses all
the complexities — domestic,
regional, and global, and other
aspects that might in any way
influence the extent of flooding.
Master Plan in hand will pre-
pare Bangladesh for implemen-
tation of most suitable options
or measures not only for ex-
pected flood, but to accomplish
desired results and also prevent
uncertainties and avoid crisis
to occur.

It is an enormous task for
Bangladesh alone to make her
flood management effort effec-
tive and beneficial for the entire
region and the global com-
munity. It is only rationale to
push for and expect appropriate
cooperative response towards
her efforts of flood manage-
ment from riparian, and the
developed and industrialised
countries. In an increasingly
interdependent environment
there is no substitute to cooper-
ation of all the parties con-
cerned; failing, otherwise, may
lead to infinitely larger crisis
or disaster for all and jeopar-
dise everyone's welfare and
well-being. However, till good
sense of the parties prevail
neither the problem of floods

cept ua-
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le to be side-tracked, rather

angladesh should proceed

with the local segments of Mas-
ter Plan.

r" ADDENDUM

The article "Keep an Eye on
the Distressed Pockets' by
Atiur Rahman published in
this page on Tuesday (Oct 27)
was based on information
collected and analysed at the
Nagorik Durjog Mokabila
Udgﬂg led by Prof Rehman
Sobhan. Dr Binayak Sen, Dr

Imtiaz Ahmed, Dr Saleh
Uddin Ahmed and Dr Syed
Hashemi contributed directly
to the identification of the

= AND JETS
%MIT‘F AND SILENTLY
D TNE DISABLED
DRONE SUB !




