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What will happen to the 20

million people living and
working in the rich eco-
1+)1nir: zone? Either they
will be pushed upland or
they will learn how to live
with water. The latter
option does not sound
practical though once, the
p:'onr snake charmers used
te live on the boats. So, we
have to innovate suitable
measures for adaptation or
to minimize the vulnera-
bility by some other means
and I think this s possible.
It may be noted that the
rivers of Bangladesh carry
huge amount of sediments
féfom the upstream and 2.4
b'jlliontonsofsedimemare
flushed annually to the Bay
of Bengal. The Bangladesh
delta is in the process of
continuous building. In
spite of the sea level rise of
about 2mm /year and 2-6
mm / year of geological
subsidence, there is a net
increase of lands in the
coastal zone due to accre-
tion. This means that the
deposition is very active
v.llfhich is capable of balanc-
ing the present sea level
rise. But the sea level rise is
expected to be accelerated
in the future. So we have to
take necessary engineer-
ing measures and environ-
nfiental conservation steps
s¢ that the accretion pro-
cess may be accelerated.
Earlier, cross dams in the
Meghna estuary have
shown very positive results
in this regard. The new
technology may be inno-
vated for conserving the
coastal land. For example,
the newly accreted lands
over the coastal zone may
be brought under massive
afforestation process to
stabilise these accreted
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lands and enhance the
deposition process. In fact,
the afforestation of man-
groves in the coastal zones
started in the 1960s by
Water Development
Board, there after, realizing
the positive impact of this
afforestation, the Forest
Department of Bangladesh
conducted similar opera-
tions in phases in the
eighties. This process
should be continued not
only over the coastal zone,
but also extend all over the
country where lands are
unutilised.

The increased costal
salinity and extension of
the salinity front inward is
another problem, which
needs attention. The
increased salinity has
lowered the soil fertility
where the agriculture is
seriously affected. The
saline resistant crops
should be developed and
introduced over these
areas to keep the food
production unaffected.
Besides, it has been
observed that the flow of
the southern rivers has
decreased to such an
extent that many of the
rivers almost dry up in the
lean season. Because of the
lack of flow of the fresh
water, both surface and
ground water pressure has
decreased over the land; as
a result the saline water is
moving towards south to
fill the gaps. Thus, as a
solution, it may be sug-
gested that portion of the
water that is flowing
through Ganges may be
diverted to the southern
rivers to save the vast area
south of the Ganges. We
may think of a sort of a
multi-purpose Barrage to
be constructed in the

Ganges for rational utiliza-
tion of the valuable water
resources.

SST and tropical
cyclone

The sea surface tempera- .

ture over the Bay of Bengal
is rising at the rate of 0.26
oC per decade as seen In
the time series of SST
anomaly from 1961-1988.
Itis known that the tropical
cyclones are formed over

the warm oceans with SST
higher than 26.50C. The
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major portion of the
energy required for the
formation of the tropical
cyclone comes from the
convergence of the mois-
ture carrying the latent
heat of evaporation
through the mixed layer
(boundary layer) of the
atmosphere. The evapora-
tion from the sea is higher
if the SST is higher. Again
for higher SST, the latent
heat supply to the atmo-
sphere due to evaporation
is higher, which causes the
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Observed variations

tropical disturbances to
intensify into strong tropi-
cal cyclones.

The time series of
Cyclonic Storms (CS) with
wind speed 62-88 km
/hour and Severe Cyclonic
Storm (SCS) with wind
speed higher than 88
km/hour covering a period
of 127 years from 1877 of
the Bay of Bengal indicates
both short and long term
variability. Analysis of CS
and SCS separately indi-
cates the decrease of CS
and almost simultaneous
increase of SCS. This
implies that more number
of disturbances intensified
from the stage of CS to SCS
from around 1937 while
the total frequency
remained nearly trend free.
Another study have shown
that during the recent 3-4
decades, the frequency of
severe cyclonic storms,
during November has
consistently increased and
has nearly doubled to a
value 2.3 from 1.3. The
cause of such increase of
SCS might have links with
the increase of SST as well
as surface air temperature.
The studies of tropical
cyclones using the numer-
ical models strongly sup-
port this view. The wind
stress on the water surface
increases as the square of
the wind speed. Thus the
impact of enhanced SST
on wind speed vis-a-vis on
storm surge height would
be quite large. If we look
back to the past, it is seen
that most of the very severe
tropical cyclones of
Bangladesh were formed
in the last 4 decades. The
most recent super cyclone
(SIDR) which was formed
on 9 November 2007as a
low pressure area and
made a rapid intensifica-
tion into a severe cyclonic
storm by 12 November
2007. Thus climate change
has a role in the formation
of more number of severe
cyclonic storms. There is
no way to get rid of these
cyclones, but an effective
early warning and signal-
ing system can help miti-
gating the impacts through
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preparedness. As one of
the important adaptation
options to the tropical
cyclones, the monitoring,
warning and signaling
system need to be
improved. In addition, the
man power development
to appropriate skills is also
necessary. As the physical
adaptation, the coastal
areas are to be protected
from high storm surges by
constructing suitable
embankments. Sufficient
number of cyclone shelters
should be constructed as
the poor people do not
have the capacity to build
houses tolerant to the
storms. The people living
and working in the vulner-
able areas are to be made
fully aware of the steps
taken for the safety of their
lives and belongings. They
need to be educated on the
signaling system and on
the emergency safety mea-
sures though campaigns,
TV and Radio programs
and Special Training pro-
grams.

A few important

remarks

The above discussions
highlighted the status of
climate change in
Bangladesh that has
already taken place during
almost half a century or so,
which shows that
Bangladesh is one of the
most vulnerable countries
of the world for climate
change impacts. Poverty
adds a new dimension to
the vulnerability. There is
no doubt that food is the
most essential item in a
Bangladeshi's life. Because
of the climate change, the
food security is at stake.
The repeated floods of
2007 and the wind action
and storm surges associ-
ated with super cyclone
CIDR; there was a big food
loss, which has been
reflected in the high mar-
ket price. So to save the
country and its people
from the grave conse-
quences and worst vulner-
ability, the country will
have to have rapid socio-
economic and technologi-
cal development, so that
the country becomes capa-
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ble to take the adaptation
measures against any
adverse environmental
conditions. What has yet
not been highlighted is
that, for making the young
people capable of innovat-
ing adaptation technology,
it is necessary that the
education systems at all
levels have the curriculaon
science of climate change,
environment and disaster.
Though, Bangladesh is a
country of meteorological
and hydrological disasters
and has a resourceful
coastal zone, we never
thought that we should
explore our weather, cli-
mate, rivers and ocean for
our survival and better
living. The primary sub-
jects that can deal the prob-
lems are Atmospheric
Physics and Climatology,
Water resources and
Hydrology, Oceanography
and Marine Science and
Environmental Science
and Disaster Management
which are taught in the
developed countries and
many of the developing
countries. For adapting the
climate change impacts,
the engineering, technol-
ogy and other courses
should incorporate cli-
mate change and impacts
issues relevant to the
respective fields of special-
ization. The appropriate
economic and technologi-
cal assistance are very
much welcome from the
donor countries who I think
should come forward to
assist Bangladesh consid-
ering its innocence in the
role of global warming and
climate change. Last but
not the least; intensive
studies are to be conducted
on the various aspects of
climate change, impacts
and adaptations right now
beforeitgets too late,
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