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Storm Surge Disaster in Bangladesh: Impact of Morphology
Change at the North-Eastern Part of the Meghna Estuary

BHREAFE+ BUET(IN>Y 457y 2 I8Ax%) + LGED(Local Government of

Engineering Department)

1. Background

Facing to one of the shallowest bays of the world, wide
and low-elevated coastal area of Bengal delta has suffered
serious storm surge disasters. While the coastal area
is relatively flat with low elevation, damages caused by
storm surge due to Cyclone Sidr in 2007 shows local
variations and such local characteristics could be one
of key features for more effective disaster mitigation
strategies. Under significant sediment discharge from
Ganges river system, Bengal delta dramatically changes
its morphology, as can be seen in Figure 1 (b and
c). Vulnerability of the coastal area may be strongly
dependent on such dynamic morphology changes.
Expanding population demands more space to settle
down their living place and newly created land tends to
be quickly occupied as residential and farming space.
This feature makes it difficult to control the resilience of

coastal area against storm surge disaster.

2. Objectives

The primary goal of this study is to investigate overall
impact of dynamic morphology change on regional coastal
disaster risks due to storm surge. This study focuses on
the coastal area around the north-eastern part of Meghna
estuary where rapid and significant bathymetry change

takes place.

3. Activities

Major activities of the study are discussed in the
following three sections:

Satellite image analyses: Morphological change of the
target area are first investigated through analysis of

shoreline profiles extracted from satellite images. More
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than 40 shoreline profiles within the past 40 years were
extracted from satellite images. Difference of the tidal
water level of each satellite image is accounted for and,
especially through comparisons of recent shoreline
profiles extracted from ALOS PALSAR images, seasonal
and long-term trends of shoreline changes are separately
extracted. Figure 2 shows the coastlines as well as newly
accreted lands during the last decade: 1979~1989,
1989~1999 and 1999~2009 for each map.

Field investigations: To validate the observations from the
satellite images as well to collect information regarding
storm surge inundation several sites at the north-eastern
part of the Meghna Estuary were investigated, which
included the newly accreted lands also. Figure 3 shows
some of the photographs from field visit.

Numerical modeling: Other than Cyclone Sidr, two more
model cyclones are selected (left panel of Figure 4) for
numerical computations of storm surges. Ground levels
of the newly accreted lands are assumed as 1m, 2m and
3m for alternative cases in the computations. Difference
of computed inundation depth between 1989 and 1999,
and between 1999 and 2009 for three tracks are shown

in the right panel of Figure 4.

4. Results

The numerical results show that 10 to 20 years of
morphology change could change local inundation height
with the order of meters. Newly created lands reduce the
inundation behind itself shown by the blue area with red
circles in Figure 4. But again they increase inundation
area and height in the area located sea-side shown by the
red area with blue circles in Figure 4. Figure 5 shows that

higher land tends to shorten the time before inundation
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with maximum difference of 100 minutes. Table 1
shows that estimated damaged area reduces with higher

elevation of newly accreted land.

5. Conclusions

This study aims to investigate the impact of morphology

change upon storm surge disaster. It has been found

that the newly developed land may decrease inundation
on the landside of the land whereas it may increase the
inundation area on the seaside of the land. Extent of such
impact depends strongly on the track of cyclone. Higher
ground level tends to decrease the damaged area whereas
it may shorten the evacuation time for residents.

(The University of Tokyo, Mohammad Asad Hussain)

Figure 1. (a) Washed away embankment after cyclone Sidr in 2007, (b) and (c) show the satellite images of coastline changes at the north-eastern part of the

Meghna Estuary

F F

red: [and
blue: sea
green: new land

Figure 3. Photos during field investigation at the newly accreted lands of Noakhali and Urir Char Island.
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Figure 4. Left panel: three alternate cyclone tracks; Right panel: coastlines with newly accreted lands at three different time periods in the study area.

6 table. Estimated damaged area (kni)
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Figure 5. Surge water level for different land elevations
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