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ABSTRACT

Bangladesh has witnessed catastrophic floods in recent years so much so that in 1988
two-thirds of the country was flooded. This had created a world-wide attention. NOAA AVHRR
and LANDS AT TM data have been analyzed to monitor floods. TOVS data prior to flooding, have
also been analyzed to find out the causes of abnormal rainfall in the catchment area, responsible for
flooding. TOVS data of the cyclone of 25 May 1985 which hit Bangladesh have also been analyzed.
Satellite imagery can be very effectively used in the early warning of floods and cyclones.
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INTRODUCTION

Situated at the North-eastern corner of the South-Asian sub-
continent, with the Himalayas in the North, Bangladesh falls in
the region of very heavy rainfall. About 80% of the rainfall
occurs during the five month period from May to September. At
Cheraungee in Assam, very near the Bangladesh border, the average
annual rainfall is about 500 inches, which is the highest in the
world. About 90% of the water carried by the river system, the
Brahmaputra, the Ganges, the Meghna and other smaller rivers
carry water from a catchment of about 600,000 sq. miles, of which
only 7.5% lies in Bangladesh /I/.
The river system has evolved to carry the normal flow of water
generated in the catchment area. But whenever the inflow of water
is greater than the carrying capacity of the rivers (and this
happens very often), floods result. The magnitude of the flood
depends on the amount of excess water generated. On the average
about one fifth of Bangladesh is flooded annually. But during an
abnormal year like 1988, as much as two thirds of the country
could be flooded. Bangladesh is also the victim of the onslaught
of tropical cyclones. Thus Bangladesh happens to be one of the
severe disaster prone countries in the world.

FLOOD MONITORING BY REMOTE SENSING

Satellite Remote Sensing provides a very effective means for
monitoring and mapping of flood's. Against this backdrop,
Bangladesh space Research and Remote Sensing Organisation
(SPARRSO) has acquired facilities for the reception and analysis
of data acquired by NOAA, GMS and Landsat satellites.
Necessary software and hardware facilities have been procured for
the analysis of AVHRR and TOVS (Tiros Operational vertical
Sounder) data of the NOAA satellites /2/. The latter has been
acquired from the University of Wisconsin /3/ under a US-AID
assistance program with NASA participation. Data from GMS
satellites are received at three hourly intervals while those
from the two NOAA satellites are acquired at six hourly
intervals.

FLOOD OF 1987

Flood in Bangladesh are caused mostly by the heavy rainfall
due to the monsoon depressions over the catchment area of its
rivers. If the depressions follow their normal course, moving
westwards parallel to the Himalayas towards northwestern India,
the rainfall is distributed throughout .the sub-continent,
resulting in average flooding. On the other hand, if there is an
increase in the frequency or intensity of depression or if there
is a change in their track resulting in their stagnation,
abnormal floods result. In 1987, when almost the whole of the
SUb-COntinent was uider the spell of a severe drought, depressions



originated in the Bay of Bengal changed their course and dashed
towards the Himalayas, causing for a number of days heavy
rainfall, resulting in floods in Nort-Eastern India, Nepal and
Bangladesh. Although there was a heavy cloud cover during this
period, but the pictures taken by the NOAA-9 satellite on
August 7, August 18 and September 17, 1987 were relatively cloud
free and show the flooded area very well.

TOVS DATA ANALYSIS OF THE CATASTROPHIC FLOOD OF 1988

The 1988 flood was the worst in the recorded history of
Bangladesh. Nearly two thirds of the country was flooded. Flooded
areas are seen clearly in the AVHRR imagery of NOAA-9 and NOAA-10
taken on 31 August, 1 September, 15 September and 24 September,
1938. Though flood started receding towards the end of September,
it was vividly visible in the early October picture of Landsat
TM. Analysis of TOVS data of 18 August and 31 August 1988 showed
that the upper atmosphere had become considerably colder and
showed low pressure areas around Bangladesh in the catchment of
the rivers. This is also shown by the cloud images of the AVHRR
of the NOAA satellite for the same period. It showed that there
were standing depressions in the area for about 13 days causing
heavy continuous rainfall resulting in the catastrophic flood.

STUDY OF 1985 CYCLONE WITH TOVS

The Bay of Bengal is a breeding ground of tropical cyclones
and many of them find their landing ground in Bangladesh causing
huge loss of human lives and indescribable human misery. Some
500,000 people lost their lives in the cyclone which struck
Bangladesh in November 1970. Considerable insight into the
properties of cyclones can be obtained by the analysis of TOVS
data. This has been done in the case of the cyclone which hit
Bangladesh in May 1985. Some 10,000 people lost their lives due
to this cyclone. The cyclone was first detected in the satellite
•imagery of NOAA satellite on 22 May, 1985 and landfall occurred
on the night of 24-25 May, 1985. Usual analysis like the
temperature, the geopotential height, the thickness, the
stability index were carried out with the help of TOVS software
package. These analyses show various properties of the cyclone.
In particular, the low pressure areas around the cyclone was
discernible, which is usually difficult to obtain in the normal
synoptic maps. As the cyclone moves towards an area of low
pressure, analysis of TOVS data can indicate the possible
direction in which the cyclone would eventually move. Intensity
of tropical cyclones can be determined from the size of the
central overcast and the degree of organization of the cloud /4/.
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