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to the enhanced
greenhouse effect has
emerged as one of the most
ressing environmental issues
or the 21st century. Emissions
resulting from human activities
are substantially increasing the
atmospheric concentrations of
the greenhouse gases. These
increases will enhance the
natural greenhouse effect,
resulting in an additicnal
warming of the Earth's surface.
Over the last 100 years, global
mean surface temperature has
increased by 0.3 to 0.6°C. The
additional data available since
1990 and their re-analyses at
the auspices of the Intergov-
ernmental Panel on Climate
Change (IPCC) have not signifi-
cantly changed this range of es-
timated increase. Based on out-
puts from the General Circula-
tion Models (GCMs), the IPCC
arrived at a conclusion that
with no policies to reduce
greenhouse gas emissions, the
world should, on average be
about 2°C warmer by the year
2100 than today and the sea
level could rise by about 50 em.

Changes in climate could
produce water resources prob-
lems in many parts ot the
world. Higher temperatures will
increase evaporation, change
snowlall and snowmelt pat-
terns, and lead to alterations in
water demand. Changes in rain-
fall could affect water avail-
ability. in soils, rivers and
lakes, with implications for
domestic and indusirial water
supplies, hydro-power genera-
tion, and agricultural produc-
tivity. Rising sea level threatens
low-lying coastal areas with
flooding, erosion and
contamynation of coastal fresh-
water aquifers. However, there
are many uncertainties regard-
ing the climate changes and
their impacts on water re-
sources. Most of the GCMs point
towards increasing global mean
annual temperature and pre-
cipitation changes but their ac-
curacy in forecasting change in
regional precipitation is poor.
On the other hand, the hydro-
logic processes included in the
GCMs are far simpler than
those in real situations. Despite
these limitations. research in
the past few years suggests that
relatively small climate
changes could significantly af-
fect water resources and could
intensify flooding and droughts
in various parts of the world,
On a regional basis, some parts
of the world will experience a
greater surplus of water and
some greater scarcity.

South Asia, particularly the
Ganges, Brahmaputra and
Meghna (GBM) basins, might be
affected by possible changes in
the monsoon precipitation pat-
terns. However, the climate
model predictions have some
uncertainty. For example, when
the effects of both greenhouse
gases and derosols are included
in model simulations, Asian
summer monsoon rainfall de-

GLGEAL climate change due

creases as Lhie aerosol cools

down atmospheric temperature,
whereas in simulations which
only take into account the effect
of greenhouse gases, increased
rainfall increases,

In the downstream delta in

HAKA is onie of the world's
Dmnsl crowded cities. 11 is

assumed that by the vear
2025 it will become a mega city.
How will this city deal with her
mega problems during that
time?

By the year 2000, the city's
population will be approachin
10 million living in an area o
400 square miles approxi-
mately, What will be the impact
of a population of that size on
the socio-economic structure of
the city as well as on the whole
country, living in such a small
area? Due to significant popula-
ticn rise in recenl years, one of
the major problems that the
citf,' has been encountering is its
solid waste manageinent. Our
age-old technigue and man-
agement ol solid waste han-
dling could not proceed farther
to match the rhythm and needs
of a changing time.

It is probably one of the most
neglected, yet one of the most
important parts of public
health in our service sector. Its
implication 1is potentially
catastrophic on one hand and,
another, if properly managed it
tan be very rewarding. It is
therefore high time that we gave
a serious look to this growing
menace and tried to find out an
dppropriale management
technique that would be envi-
rorimentally sound and eco-
nomically feasible in our con-
text.

Current Solid Waste Man-
agement Practices and their
Impact: Solid waste generated
inn metropolitan Dhaka is cur-
rently managed by the city au-
thority through its own mecha-
nism, that is collection and
disposals are managed by regi-
lar city staff. Collections are
done manually from different
bins or disposal areas at differ-
ent city points and transported
to citv-operated open landfill
area for dumping. The bins are
open and often inadeguate in
size to contain the guantity of
waste. Overflow and littering of
garbage in the adjacent area are
practically a commmon scene. In
addition to the esthetic nui-
sarce, these areas are breedin
places for ditferent vectors o
deadly diseases. The waste col-
lection system is so overbur-
deried by the population growth
that the city authority often
fails to handle them in due
time,

S0 we see unceollected waste
staying in the bins for days. In
the disposal sector, the prevail-
ing situation is equally filthy
and unsystematic. Dumping
sites are located in the middle
of densely populated residential
areas, The surrounding area is
so heavy with foul odor that one
feels like throwing up. The col-
lected wastes are dumped in the

- avallability

Bangladesh which drains vast
areas of the GBM river basins
the seasonal variation of water
is very high and
largely unpredictable. Large
parts of the basins get inun-
. dated every by floods in the
monsoon while some areas are
exposed to annual drought.
Floods have become an annual
phenomenon in Bangladesh
which is located at the conflu-.
ence of the three large rivers. In
extreme years, floods cause
tremendous losses in lives and
property in Bangladesh. In-
crease
monsoon under the climatic
change scenarios could induce
changes in the floodin
terns in terms of the timing.
frﬂguenn}r. magnitude, dept
and area of ‘inundation in
Bangladesh. '
However, the processes in-
volved in analysing the effects
of climate change on floods are
complex. Some of the key fac-
tors include changes in tem-
perature, evaporation, precipi-
tation, soil moisture, snow-
fall/snowmelt, runoff, sea-level
rise and extreme events.

Flood Problem

Flooding of catastrophie
proportions is often expe-
rienced in the Himalayan
region. The geographical
location of the region has made
the flood problem unique in the
world. Extreme precipitation
(in the form of rainfall) to-
gether with the physical setting
of the river basins has caused

many severe floods in the last
few decades. For Bangladesh.
located at the extreme end of the
Himalayan drainage basins.
floods are regular phenomena.
Generally, the high monsoon
discharge generated by high
precipitation in the basin areas
of the Ganges, Brahmaputra
and Meghna rivers, together
with ponding by local precipita-
tion cause floods in
Bangladesh. Deforestation in
the Himalayas, upstream struc-
tural interventions, backwater
effects, rise of sea level in the
monsoon, synchronisation of
flood peaks of the maf'c-r rivers
and the tidal effects also influ-
ence, o varying degrees, the
severit of flooding in
Bangladesh.
For Bangladesh, changes in
frequencﬁ. magnitude and
depth of floading are very im-
portant. On average, annually
21 percent of the area of the
country (31,000 sq. km) gets in-
undated by floods, About 21
ercent of the population
considering uniform popula-
tion distribution) is vulnerable
to annual flooding and in ex-
ceptional cases, this may exceed
60 per cent. The 1998 flood,
which is considered as the most
severe {lood in recent history in
terms of duration and damage,
engulied about 57 per cent of
Bangladesh (84,000 s(. kmj.
The 1998 flood has some special
characteristics compared to
1987 and 1988 floods. First, the
monsoon was delayed by al-
most a month which aciually
arrived in the mid of Julv. This
is claimed to be relaied with the
El-Nino Southern Oscillation
(ENSO}. Second, prolonged

Solid Waste Mana

low lying areas as landfill ma-
terials without knowing the
wasie composition and its fu-
ture impact on the ground wa-
ter. The idea of sanitary land-
fill, its siting criteria and other
technical aspects that a landfill
site should posses to contain fu-
ture contamination or pollu-
tion potential is still uneom-
mMon.

It is true that until now
probably 80 per cent of the mu-
nicipal solid wastes are house-

hold or biologically degradable

wastes. Very oiten they contain
hospital, commercial and in-
dustrial wastes of all kinds.
That makes us concerned about
the {uture environmental
degradation and risk to human
health by our current practices
of waste handling and disposal,

in recent years we have seen
a significant rise in industrial
development in and around
Dhaka city. It is anticipated
that a lot more using different
types of toxic chemicals will be
in operation by the vear 2000.
The same stands for the rapid
growth of the private clinics,
Such city areas as Mirpur and
Mohammadpur are well known
for their auto-repair, recycling
and other types of small engi-
neering shops. Wastes from all
these .sources end up in the same
dumping place.

These practices are very
dangerous and have lo be
stopped before they go out of our
control. The environmental
impaci is a slow but inevitable
process. When it strikes, {1 will
not spare the rich or burcau-
crats or political leaders, They
will have the same sufferings as
those millions of our ignorant
people,

Defining Solid Waste and
gfcﬁulatnry Requirements for

cient Management: The.

solid waste stream as a whole
consists of ]) ﬁf:ricultura] 2)
Municipal (household) 3} Com-
mercial and 4) Industrial
wastes, Due v ubsence of proper
data it is difficult to assume
waste production capacity of
Dhaka city, If we assume a pro-
duction rate of 0.8
kg/household/day and the
number of current households
il assumed at 400,000, then
probably 320 tons of waste pro-

duced daily, This may include
contribution from Indus-
lrial/ Commercial /Institu-
tional (IC]) sector,

However a detailed study is
recommended to identify the
wasle composition, contribu-
tion from each sector and ultij-
mate fate of the waste, Particu-
lar emphasis should be given to
track down the fate of the clini-

cal wastes. Correct information

on waste composition and pro-
duction is pre-requisite to
sound waste management prac-

precipitation in the

pat- -

The global climate change is one of
shaken the scientific and political
century. Many countries in the worl

Sitting at a peculiar geographic location in South Asia
with a slight increase in global mean surface temperature,
may also bring substantial change in crop

heavy rainfall occurred in the
upstream river basins in Nepal,
Bhutan and India. In
Bangladesh, heavy rainfall (28-
09 _per cent higher than the
normal] recorded in July in the
Ganges, Brahmaputra and
South-eastern hill basins,
Similarly, in August, rainfall
was 13, 62 and 16 per cent
higher than the normal in the
Ganges, Brahmaputra and
Meghna basins, respectively.
Third, duration of flood was 63
days much higher than the 1987
and 1988 floods. For the
Ganges, flood levels had crossed
the 1988 level. Fourth, due to
longer duration, the damage of
1998 flood was estimated (o he
much higher than 1987 and
1988 fluods. The crop damage
was estimated to be over 2 mil-
lion tons. Directly 70 million

people were affected by the
flood.

Global and Regional Cli-
mate Change and Bangladcesh
Floods: The increases in high
floods in recenl decades also
may not be linked with the
increase in global mean surface
temperature 1that oceurred over
the last one hundred years. As
mepgioned above, since the late

19 century, globhal mear
surface temperature has
incgrased by between about

0.3 C and 0.6 C. Analysis of
mean annual temperature over
India during the period 1901 -
1982 indicates about 0.4 °C
warming. The warming is found
to be pronounced in the west
coast, the interior peninsula
and the north-central (the
Ganges basin) and north-east
regions. (Brahmaputra and
Meghna basins). In the
Bangladesh region, from the
latter part of the last century,
there has been, on average, an
overa.' warming of about 0.5 C.
comparable in magnitude to the
observed global warming. In the
last 100 years, broadly there is
no discernible increasing or
dccreasinf{ trend in precipi-
tation in the greater Himalayan
regiorn.

Climate models are used to
predict possible future changes
in climate broadly focused on
ternperature and precipitation.
Prediction of climate change
may vary from model tc model
depending on the underlying
assumptions vonsidered during
development of a model. The
inain ditlerences between mod-
els within a given lierarchy
are: the number of spatial di-
mensions in the model, the ex:
tent to which physical pro-
cesses are explicitly repre-
sented, the level at whlich em-
pirical parametrizalions are
involved and computational
cost of running the model. De-
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Change in Global Mean Temperature:

by Dr M Monirul Qader Mirza

spite these limitations, all the
GCMs are in broad agreement
about increase in global mean
temperature and precipitation
in the GBM basin areas.

What are the potential im-
plications of increases in global
meali iemperature and precipi-
tation in the GBM basins?
These changes may have a
number of implications. First,
a possible change in the sea--
sonality of hydrological cycle is
expected. This means, monsoon
may be delayed and expanded.
Presently, monsoon breaks in
the middie of June and with-
draws by the middle of Septem-
ber, Say, one month de ay in
monsoon may push it up to the
middle of October. Second, poSs-
sible increase in monsocon pre-
cipitation indicates aboul a
likelihood of increase in ex-
treme rainfall events. Third,
increase in monsoon precipita-
tion in the GBM basins may in-
crease the magnitude, depth and
duration of floods, Fourth, in-
creased magnitude, depth and
duration of floods will bring a
dramatic change in land-use
patterns in Bangladesh. Fifth,
timing of peaking in the major
rivers may also change.
Presently probability of simul-
laneous occurrence of flood
peaks in the Ganges, Brahma-
putra and Meghna rivers within
10 days apart is 23 per cent. In
1998, llood peaks of the Ganges
and Brahmaputra occurred
within only one day time dif-
ferenice. In 1988, time difference
of peaking was 3 days. This gap
may be shortened, therefore,
Fus:-:aibilitv of increasing the
ikelihond of synchronisation
of flood peaks of the major
rivers. Note that a flood situa-
uon in Bangladesh takes a se-
vere turn when the flood peaks
of the two or three major rivers
synchronise,

The Potential Danger:
A 2°9C Temperature
Change

Floods: In order to examine
the possible effects on global
climate change on Bangladesh,
the writer has carried out a re-
search at the International
(ilobal Chan%e Institute (IGCI),
University of Waikato, Hamil-
tonn. New Zealand. The research
has two main objectives. First,
detfermination of the sensitiv-
ity of the annual and mean
peak river discharges in
Hangladesh to future climate
change. Second, estimation of
the consequent changes in flood
magnitude, depth and extent.
For these purposes. precipita-
tionl changes in the GBM basins
projected by 11 GCMs were pri-
marily considered. :

The models demmonstrate A

reasonably high variation in
Precipitation change in the
GBM basins for per degree
global warmin%{. Among these
models, the UKTR shows uni-
formly high precipitation
changes in the GBM basins. The
CSIRO9 indicates hi precipi-
tation changes in the Ganges
basin and low in the Brahma-
putra basin, whereas, the GFDL
shows just the opposite for the
CSIRO9 GCM. Among the 1]

GCMs, the LLNL shows lowest
changes in the two river basins.
These models show g wide

of uncertainty in precipitation
changes under climate change.
Therefore, the CSIRO9, UKT R,

GFDL and LLNL were selected 1o
maximise the range of predicted
changes in precipitation
amounts and spatial variabil-

ity within the Ganges-Brahma-
putra-Meghna basins window.

Precipitation change scenarios
from the four GCMs have been
used for sensitivity analysis of
Bangladesh [loods to future
climate change.

Discharge (mean annual and
peak) changes at the boundary
of Bangladesh for the climate
change scenarios were accom-
plished by applying the 12 pre-
cipitation change scenarios in
the empirical models and com-
paring the results to current
discharge values. In order to es-
timate the possible changes in
flood extent and depth within
Bangladesh, the current and
future scenarios of peak dis-
charges of the three major
rivers at the boundary’ of
Bangladesh were used to force
the MIKE11-GIS model (a hy-
dro-dynamic model coupled to a
GIS, run by the Surface Water
Modelling %enh‘c. Dhaka). The
MIKE11-GIS model simulates
river flood stages and depth of
flooding within Bangladesh.

With respect to possible fu-
ture changes in mean discharge,

the four GCMs tend (with a few

minor exceptions) to show in-
creases in precipitation within
the basins and, thus, increases
in mean annual discharge for
all three major rivers. However,
the magnitude of the change
varies considerably between the
GCM-based scenarios, The
UKTR scenario gives the highest
increases in mean annual dis-
charge for the Ganges and
Brahmaputra rivers: fora 2 C
rise in global mean tempera-
ture, the discharges are esti-
mated lo increase by 21 per cent
and 6 per ecent, respectively. The
lowest changes (<5 per cent) re-
sult from the LLNL (for the
Ganges) and CSIROS (for the
Brahmaputra) scenarios, Over-
all. the mean discharge of the
Brahmaputra River is less sen-
sitive to changes in precipita-
tion than the Ganges River,
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the most debated and negotiated environmental issues that has
communities of the world over the 1

» flood situation in Bangladesh may be worsened
Possible change in land inundation categories
ping patterns in Bangladesh. |

supporting the contention that
runoff or discharge of a wetter
‘basin will be less sensitive to

climate change than a rela- .

tivg:_[li:l drier basin,
e UKTR scenario also pro-
duces the largest changes in
mean peak discharge for the
Ganges and Brahmaputra
rivers. The mean peak dis-
EhEIéEE increase by 15 per cent
d 6 per cent respectively, for a
2 C rise in global mean tem-
perature. The UKTR and GFDL
scenarios both show equally
large {19 per cent) increases in
discharge for the Meghna River.
In general, changes in the peak
discharges of the Ganges and
Meghna rivers are larger than
those of the Brahmaputra
River. Only the CSIRO9 scenario
produces  decreases (albeit
slight) in peak discharge, and
only for the Brahmaputra
River, Increases in peak dis-
charges for the three major
rivers will maintain linear
trends for higher changes in
global mean temperature.
Surprisingly, the model re-
sults indicate that most
changes in the mean flooded ar-
eas occur between 0 and 2 C in
relation to the increases in the
peak discharges of the Ganges,
Brahmaputra and Meghna
rivers rather than at higher
temperature increases. In the

range of 0-27¢. 2-4°¢ and 4-6°C -

increases in temperature, in-
creases in flooded area for per
degree warming is 0.44 to 0.55
mha, 0.015 te 0.09 mha and
0.015 to 0.075 mha, respec-
tively. In general, increases.in
peak discharge between 0-2 C
will engulf most of the flood
vulnerable areas. Therefore, at
higher temperature increases,
proportionate increases in dis-
charge will not be able to in-
crease the extent of flooding as
it will possibly be limited by el-
evation of lands.

The Brahmaputra and
Meghna flood diss zarges will
continue to play a minjor role in
flooding in a warmiag climate
in future. The role of the Ganges
River in flooding in Bangladesh
is somewhat catalytic. The
flood discharge of the Ganges
slows down the drainage of the
Brahmapulra River through the
Goalundo/Baruria transit. This
helps to increase the area ex-
tent, depth and duration of
flood in the Brahmaputra basin
because the Brahmaputra water
cannot be drained out guickly
to the downstream. Further
downstream in Chandpur, the
combined flow of the Ganges
and Brahmaputra rivers ob-
structs drainage from the
Meghna basin. This phe-
nomenon creates problems in
the Meghna basin similar to
those of the Brahmaputra.

fices.

So far 1 believe that we do
not have any conerete legal
structure that can he used (o
regulate dumping of residential
and ICI wastes in so called land-
fill ‘areas. In the US, Environ-
mental Proteelion Agency
(EPA] is the federal adminis-
trative body to administer Lhe
environmental regulations
throughout the United States.
In Canada, the Miuistry of En-
vironment and Energy is the
equivalent of EPA in waste
management sector. In the
Uniled States o number of inci-
dents led to the formation of
different regulations to control
current landfill practices. Haz-
ardous and clinical wasles are
source separated. ©Of the re-
maining solid waste streams,
recyclable materials are segre-
gated and taken to the process-
ing facility. Engineering fea-
tures of a landiill site 1s much
different from that existed in

~the 1970s. A landfill site now

called a sanitary landfill must
consist the appropnate engi-
neering technology to contain
laudﬁlﬁleachale and its move-
ment. A landfill site mmst need
a permil from an appropriate
authority to operate ilself.
Landfill sites are also sub-
jecterd to periodic inspection
from the controlling authority,
A similar controlling mecha-
nism catl be introduced in our
context for landfill sites as well
as for sources other than resi-
dential dwellings that generate
wastes — particularly for hospi-
tal, clinics, industrial and
commercial installations. Ben-

Alandfll area in city vicinity. —Star photo

efits [or introducing such
mechanisms will be 1} revenue
earning 2] employment genera-
ton 3] preserving quantitative
and gualitative information on
our wasle generators and their
environuiental pathways.

Waste Management: (11 our
country garbage is still consid-
ered to have no material value.
Its potential environmental
impacts are neglected or ig-
nored. On the contrary. in fhe
developed world, due to various
reasons waste management and
the 3-R (reduce, reuse and recy-
cle} aclivities have become inte-
gral parts of the overall envi-
ronmental management pro-
gramme. Rules and regulations
in these areas are being contin-
uously pertected to salisfy the
conlemporary environmental
COICEIMS, |

'Energy from wastes' (EFW)
and , recycling industries are
now viable and profitable birsi-
ness gpportunities in the devel-
aped world., Much of this is due
to technelogical advancement,
the global economic situation
and environmental awareness
ol these countries. The idea of
recyeling of used malterials is
not uncommon in our country
too. In tact recycling of pager.
old clothing. bottles ete. had
been in practice in our country
even decades before those n}:;—
tions became a necessity in the
western world. Nowadays
garbag& collection and disposal
are a ‘ucrative business where
people make money out of noth-
ing.

In North America, residen-
tial and ICI[ wastes in almost all
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medium and large cities are col-
lected and disposed of by pri-
vate parties. Population of
those cities range somewhere
from 50,000 and above. Big
cities with a population size
1/10th of that of Dhaka cannot
even think of managing these
activities by themselves. So
contracting out garbage collec-
tion and disposal to private
parties is one option that the
metropolitan city authority
may explore in the near future.

A pilot scheme can be tested
for areas like Banani, Gulshan
and Baridhara. These areas are
comparatively newly built with
wider roads and systemaltic
dwellings. Therefore modern
garbage collection trucks with
self compressing unit will have
easy access to the collection
points. The scheme if proved
successful can then be extended
lo other areas gradually by di-
viding the city into several sec-
tors and by studying the pros
and cons of the pilot project
will s. pervise.

In the disposal sector, the
siie selection should be regu-
lated strictly than the present
practice of using the Corpora-
tion's or Government's low
laying khas lands in the city
vicinity as dumping places. A
selection committee compris-
ing ol envirormment experts, the
‘environmental polfution con-
trol department, city authority
and elected representatives of
the people should take part in
the site selection process. Cur-
rently we do not have clear
guidelines on solid waste collec-
tion and disposal in the Envi-

tive b

ronmental Policy published by
the government in 1993,

In Western countries strong
citizen reaction is one of the
major cbstacles that a site se-
lection process can expect.
Whereas in our country, an
ownier of a low lying land will
happily accept garbage to fill up
the ditch and raise its elevation
free of cost. He will practically
face no resistance from either
his neighbours or any legisla-
y. This is one of the ma-
jor social and legal obstacles in
the implementation of required
environmental policies.

To overcome this problem
we need a pragmatic approach
to our existing waste manage-
ment system. Often an incen-
tive is good enough 1o achieve a
goal rather than a number of
rules and regulations. If we can
make %arhagﬁ collection and
disposal a profitable business,
a number of objectives can be
achieved such as: 1) Vast num-
ber of self-employment genera-
tion, 2} Change of our attitude
towards garbage handling and
disposal, 3) maintaining a
clean city and clean environ-
ment thereby. The two options
in municipal solid waste man-
agement e.g. sanitary land fill-
ing and incineration (energy
from waste) can both be a source
of such incentives,

Landfill Option for Solid
Waste Management: This is the
oldest and widely practiced op-
tion in waste management. To
make our present practice more
effective, economically prof-
itable and environmentally

Potential Danger for Bangladesh

Under the climate change
scenarios, four selected GCMs
indicate substantial changes in
the land inundation categories
Fp (0-30cm), Fy (31-90 cm), F
(91-180 cm) angl Fg>180 cm. Tl?e
analyses of inundation cate-
gories for the model simula-
tions indicate that:

* drastic changes in most of
the inundation categories
may occur between 0 and
2°C global mean tempera-
ture rise;

* rates of change are e ted
to be smaller with higher
temperature increases:

* undera 6 C temperature
rise, most of the mean
flooded areas may be deeply
flooded in Bangladesh:

* land area under prolonged
inundation (<9 months)
may increase;

* changes in the inundation
categories may result in re-
duced cropping intensity in
Bangladesh:; and

* as aresult of changes in the
inundation categories, the
agricultural sector of
Bangladesh may suffer sub-
stantially with regard to
loss of land productivity.

_ The first point is that for all
four GCMs, changes in the in-
undation categories arg largest
in the range of 0 to 2°C. The
non-flood category (Fp) may de-
crease substantially, while the
other flood categories espe-
ciallﬁF and Fa would increase
marKedly. The %{, land category
is expected to change in the
randgr: of -21 to -17 per cent. This
is due to substantial increases
in the peak discharge of the
three main rivers as well as lo-
cal rainfall. Individually, the
Meghna basin has largely con-
tributed to these changes, Note
thal most of the area of this
basin gets inundated annually.
In absclute terms the increase
is in the range of 0.46-0.68 mil-
lion ha. The highest changes (in
terms eof gain) are expected for
the F3 category which could be
in the range of +32 to +47 per
cent {between 0.5 to 0.74 mil-
lion ha) followed by the Fg cate-
gory where the changes may be
in the range of +30 to +36 per
cent (between 0.39 to 0.44 mil-
lion ha). The lowest change (-7.5
to O per cent) may occur for the
F1 category.

Agriculture: Changes in the
land :nundation categories ma
substantially affect the agricul-
ture sector in Bangladesh. The
effect of changes may be more
prenounced for the monsoon
rice crops and rabi varieties.
The high (Fp) and medium high
(F1) ands are suited to HYV
Transplanted Aman in mon-
soon, wheat and HYV boro in
rabt season. Medium low (Fg)
and low (Fa) lands are suited to
broadcasted Aman in monsoon
and HYV boro in rabi season,

Changes in land categories
may affect cropping intensity
in Bangladesh, Farmers do not
plant when the risk of flooding
is too high. A flood can damage
the aus crop at the end of the
growing period and the aman at
the beginning of the growing
period. Floods may limit the
growing of HYVs between June
and October, wherever, risk of
flooding is too high (above 60

gement for Dhaka City by 2000

by Omar Faruk

sound. a number of si1 tio
can be made: ssestions

* Ban open dumping of waste
in low lying areas in the city
vicinity. '

* Encourage recycling and
create public awareness
about recycling. Enforce
regulations so that all Gov-
ernment and autonomous
bodies must buy a certain
quantities of the recycled
goods. This will encourage
recycling and recycling-
based industries.

* Create public awareness
about negative health effects
of open dumping.

* Select potential landfil)
sites outside the city vicin-
ity. These places should be
sufficiently away from the
city vicinity but will possess
polential prospect for future
development. The sites
shoul also possess
necessary hvdrogeological
criterta. Flood protection
dikes may also be needed to
contain wastes during hi%h
floods. These areas can be
leased out to the interested
parties who under the
supervision of the technical
commitiee will develop these
areas into proper sanitary
landfill areas. Dumping of
wastes should only be

Table -1 : Municipal Waste
Combustion in the USA
1) 126 WTE plants in the USA

process 31 million tpy of waste

2) 26 incinerators (no energy
recovery): 1.6 million tpy of

waste

3] MWC plants generate 9

million tpy ash
4) WTE ©plants

rocess an
11

will

planning
additional

estimated
miliion tpy.
* Source : Recycling

under
construction and in advance

cm more with a 20 per cent
Pprobability of exceedence. Un-
der the climate change scenar-
ios, increases in the mean flood
volume and depth will increase
the volume a.m]:i depth of floods
within higher return periods:
Therefore, risk of inundation
with ligher flood depths may
increase. Loss of F, and Fq land
categories would reduce area
under wheat and winter vegeta-
bles. If the gross cultivated area
in the monsoon season were re-
duced, the cropping intensity
may reduce unless compensated
by the boro crop.

Changes in the Fy and Fy
land catﬂﬁuries may affect the
high yielding varieties (HYVs)
of rice cultivations. Under the
climate change scenarios, re-
duction in the F, and F| cate-

ories is expected to be within
the range of -21 to -17 and -25 to
-3 per cent, respectively for the
four GCMs. This may have a
significant effect on ‘the HYV
aman rice production in
Bangladesh.

Productivity of lands may be
effected by changes in the inun-
dation categories, Based on
land type, per hectare produc-
tivity varies from Taka 24,100-
39,000 with irrigation and
8,600-20,200 without irriga-
tion. The Fg, land categor
lirrigated) may be seriously ﬁ
fected if it is transformed into
the ¥ category. The non-irri-

ated Fg category may gain very
ittle productivity. On the other
hand, for transformation of Fo
into Fg, loss in productivity for
non-irrigated Fg may be twice
that of the irrigated.

Conclusion

The emission scenarios are
highly dependent on population
growth, agricultural and eco-

nomic development, technolog-
ical choice and climate negoti-
ations. For the lowest to the
highest emission scenarios,
climate models project an in-
crease in global mean surface
temperature relativg to 1990 in
the range of 4-3.5°C with the
mid-value of 2°C by 2100. These
prz:ndectiuns may be chan%ed
with the future course of the fac-
tors related to global green-
house gas emissions. With the
highest emission scenarig, the
world may be warmer by 2°C by
as soon as 2050,

The research results show
that most of the changes in
flood inundation oWill occur
between zero and 2 C increase
in global temperature. In this
range, the increased volume of
flood discharge will occupy
most of the flood vulnerable
area in Bangladesh. The re-
search is not free from limita-
tions. For example, it has not
considered the effects of sea-
level rise in the flooding pro-
cess. Despite limitations, the
findings underscore the need of
taking into account climate
change issue in future pl
of water and agriculture sectors
in Bangladesh.

The wwriter is an independent
consultant on water and envi-
ronmen! and a coordinat
lead author of the Intergovern-
mental Panel on Climate
Change (IPCC)-Working Group
il

particulate matter, acid gases,
oxides of nitrogen, and products
of incomplete combustion in-
cluding chlorinated organic
compounds i.e. dioxin, furans,
chlorobenzenes and
chlorophenols. Incinerators
also emit carbon dioxide, in-
cinerator ash may contain
toxic elements.

But nowadays, technology is
there to control emission of
acid gases, particulate matter
and heavy metal. Procesa and
emission monitoring are very
important to control perfor-
mance of incinerator. [ncinera-
tor must be designed to f uti-
lize its anticipated waste flows.
In North America, energy from
waste incineration developed as
an option In waste management
in the 1970's and early 1980's. It
is now considered as in its ma-
tured state having gone through
a period of startups and rapid
growth. However by the late
1980's EFW began to face oppo-
sition from the environmerntal
groups.

In Ontario, a province of
Canada, EFW was identified as
a number one source of alter-
nate power that would increase
the province's energy self-effi-
ciency. The following tables
show international status of
energy from waste incinera-
tion:

Table - 2 : Municipal Waste
Combustion in Canada
1) 5% of solid waste is

incinerated
2) 74% landfilled

3y 17 MSW, incineration
facilities rated over 15 tonnes

r day capacity
E? 95% of waste combusted

used for ener recovery,
primarily steam
production

or

Council of Ontario, Canada, May 4, 1995

* WTE — Weste te Energy, MCW — Municipal Waste Combuston

allowed in these designated
_landfill areas.

* Privatized waste collection
and disposal operations.
Divide city area into several
sectors for this purpose.

Energy from Waste Option:
This can probably be a more Ju-
crative option in the waste
management field for a number
of reasons. Due to population
density, land scarcity and hy-
drogeological conditions, sani-
tary landfill may not be very
successful. An EFW facility may
be an alternative to sanitary
landfill option. An EFW facility
burns garbage and can produce
steam or electricity as its end
product. The incineration of
MSW can result in environment
pellution particularly with air
emissions which may include

Conclusion and Recommen-
dations: The following recom-
mendations are made in con-
nection with the future of Mu-
nicipal Solid Waste Manage-
ment before choosing any op-
tion :

* Fix a solid waste policy and
deline in the MSW sector.
» Underlake pilot study to
determine waste production,
characterization and its
environmental path
* Underlake detailed study for
the suitable options
considering factors like to-
pography, climate, social
and administrative struc-
ture, population and envi-
ronmental impact of the
chosen option, its economic
viability and effectiveness.

The writer resides in
Ontario, Canada



