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RECENT CHANNEL PROCESSES OF THE
MAJOR RIVERS IN BANGLADESH

—— Centering around the bank erosion in the Meghna River —

By Yoshio Muramorto and Yuichiro Funta

Synopsis

This paper describes year-to-year changes in channel widths and thalwegs of
the Brahmaputra and Ganges rivers from 1987 to 1992 using the Landsat images, and
the characteristics of flow and channel behaviors in the Meghna river related to the
severe bank erosion occurred in 1988 near the Meghna Bridge site.

Channel widening and changes in thalwegs are extremley predominant in the
whole downstream reach of the Brahmaputra river, and the maximum increment of
width reaches 5 km in the curved stream channel during these five years. On the
other hand, the channel shifting and widening are not clear in the Ganges river.

The effect of tidal changes on water stages in the downstream reach near the
Meghna Bridge site disappears above 4 m in water stage and 4,000 ni/sec in dis-
charge at Bairab Bazar. Flow velocity at the section of Meghna Bridge increases for
the 2.5 m~4 m in water stages, and decreases for the higher stage above 5 m due
to the effect of slow velocity in the overbank flow. Development of a point bar and
channel meandering in the upstream reach of the Mehgna Bridge site occurred in
1972-1975, and the enlargement of the bar induced severe erosion in the opposite
side of river bank. Sediment materials of river bank and channel consist of fine
sand with median diameter of grain size, d5=0.02~0.2 mm, and the profiles of brink
are very mild. The results of plane velocity distributions for the three water stages
obtained by the 2-D finite element method support the non-linear characteristics of
flow properties observed, and the sections of maximum velocity correspond fo ones
of extreme bank erosion and bed scour occurred.
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Fig.1. The major rivers in Bahgladesh and their
rainfall and water level gauging stations.
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Fig.2. A LANDSAT-image of the lower reaches in the Brahmaputra
and Ganges rivers and their survey sections.
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Fig. 3. Comparison of river widths along the Brahmaputra and
Ganges rivers in 1987 versus 1992.
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Fig. 4. Year-to-year changes in river widths at survey stations of the Brahmaputra
and Ganges rivers from 1987 to 1992.
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Fig. 5. Changes in thalwegs obtained from the LANDSAT images of the lower
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reaches in the Brahmaputra river during 20 years from 1972 to 1992.
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Changes in distributions of erosion and deposition areas in the down-
stream reach of the Brahmaputra river obtained from the LANDSAT
images during the period between 1987 and 1992.
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Annual changes in daily discharge and water stage at Bhairab Bazar
in the Meghna river during the 1987—1988 period.
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Fig.13. Bed topography and cross-sectional shapes of the river channel near
Meghna Bridge in 1989.
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Fig. 14. Schematic plan view of thalwegs and bars in the river
channel near Meghna Bridge in 1989.
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Photo. 1. Bank erosion on right side Photo. 2. Bank erosion on left side at
at No. 9 section. No. 3 section.

Photo. 3. Bank erosion on left side at No. 1 section.

Photo.4. Bank erosion on right side Photo.5. A scenery of a sand bar
at No. 2 section. between No.2—7 sections.
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Fig.15. Longitudinal profiles of ground levels of river bank (Zsk,
Zs.) for right and left sides, mean bed levels (Zs, Zsr,
Zs.) for total, right and left half sides of the cross-section
of river channel at RL+6m in water stage, and the lowest
bed level (Z,) along the reach near Meghna Bridge.
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Fig.16. Longitudinal variations of river width (B), mean water
depth (hs, hse, hso) for total, right and left half sides of
the cross-section of river channel at RL+6m in water

stage along the reach near Meghna Bridge.
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Fig. 17. Longitudinal variation of cross-sectional areas (As, Asg,
Asy) for total, right and left half sides of the section of
river channel at RL+6m in water stage along the reach

near Meghna Bridge site.
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Fig. 18. Locations of sediment sampling.
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Fig.19. Some examples of grain size distributions of the sediment

sampled.
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Fig.20. dw» versus Vdu/dis for the sediment sampled.
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Fig.24. Longitudinal distributions of the calculated velocity near
left and right banks along the river channel.
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