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Synopsis

The main objective of this study is to assess the risk of river flooding from the Jamuna River by

using a two-dimensional flood simulation model. Firstly, we examined the methods of the nested

flood simulation model focusing on the situation where dry beds are frequently present. Secondly,

methods were applied to the target area in Bangladesh. Consequently, the results of the nested

method using water depth were superior on the viewpoint of flooded area, depth and volume. Also,

the simulation result showed good agreement in terms of the extent of flooding. For the further

research, consideration of the roughness depending on the grid size was suggested.
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Fig. 1 Simplified figure for nesting methods.
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Fig. 2 Tagret area. (a) Map of Bangladesh (the rectangle located in the central-western section indicates the large calculation area); (b)
Large calculation area (the rectangle located in the central-west part section, indicates the small calculation area); and (c) small

calculation area.
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Fig. 3 Discharge of the Jamuna River in 2007.
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Fig. 4 Comparison of simulation results on 215th day (Casel, 2, 3 and 4 from the left).
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Fig. 5 Flooding depth time series.(a)Point1, (b)Point2, (c)Point3, (d)Point4.

Table 1 Flooding depth peak time and maximum flooding depth.

Point 1 Point 2 Point 3 Point 4
Case 1 254(1.9) 212(3.6) 212(3.1) 212 (4.3)
Case2 254(1.8) 212(5.0) 213(3.2) 213 (4.5)
Case3 254(1.6) 212(4.5) 214(3.0) 212 (4.3)
Case4 254(1.5) 212(4.5) 214(3.0) 212 (4.4)

unit: day(m)
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Fig. 6 Flooding volume time series.

Table 2 The peak time of flooding volume and the flood reach-

ing time.
Flood peak time  Flood start time
Case 1 210 (2.11) 155
Case 2 210 (2.27) 155
Case 3 211 (1.87) 118
Case 4 212 (1.91) 118
unit: days(108m?)
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Fig. 8 Dyke breach site (Aug. 10 2014).
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Fig. 7 Validation of the simulation result using satellite image on Aug. 3 2007 for the case of large calculation area. (a) Simulation

result. (b) Satellite image.
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Fig. 9 Validation of the simulation result using satellite image on Aug. 3 2007 for the case of small calculation area. (a) Simulation

result. (b) Satellite image.
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Fig. 10 Land use map of the nesting target area (remade based
on a published map by Local Government Engineering

Department).
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Fig. 11 Parentage of the flooded area.
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vector indicates flow direction and velocity).
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Fig. 13 Flooding depth and velocity on evaluation points.

Table 3 Maximum flood depth and velocity on each points.

Max. flood depth  Max. velocity

Point A 0.41 m 0.061 m/s
Point B 0.78 m 0.380 m/s
Point C 0.94 m 0.001 m/s
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