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Synopsis

The main objective of this study was to map the hazards of river flooding in the Jamuna River by

using a two-dimensional flood simulation model. In order to perform a flooding analysis on the

inter-district and district scales simultaneously, we developed a nested flood simulation model. We

performed a year-round flooding simulation for 2007, and a flood hazard map was produced with

the discharge data of 100 return periods through a flood frequency analysis. For the geological

information, we used satellite elevation data of satellite radar topography mission (SRTM), and

digital elevation models (DEMs) with 30- and 6-ark second grids were used for the inter-district

and district-scale analyses, respectively. We successfully simulated the flooding for 2007, validating

the extent of flooding using satellite images. In addition, a flood hazard map was produced with

important infrastructures, such as embankments, roads, and hospitals, needing evacuation.
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Fig. 1 Map of Gaibandha.

(Source: http://mapofbangladesh.blogspot.jp/2011/09/gaibandha-

district.html)

Table 1 Population of each Upazilla in Gaibandha District.
Source: Bangladesh Bureau of Statistics (2012)

Name of Upazila Population
Fulchhari 165,334
Gaibandha Sadar 437,268
Gobindaganj 514,696
Palashbari 244,792
Sadullapur 287,426
Sahgata 267,819
Sundarganj 461,920

ADIEREIT A o 7 b, R - WOEBIRE AIWE %

Zlr 7.

22 EBEETIL

AT, EOFN L LR 2 — RIS

JCETIVTEN U7z, K7V Yy REHWSHEE (BT

[RFEIK]) , /N ) w RERWSHEE (BT T/NEIR )

EHIZ, UTOEBEXNZHVS (X ), ).
Oh  OM ON

oM  OuM

oM ovM
ot ox o

Oy

— 404 —



Coarse grid Fine grid
N Connecting grid
ofo|o|o|e
. .
. o
. . ° .
. .
‘ . n .
| .
e :water depth

Substitute the water depth of fine grid

Fig. 2 Simplified figure of the parameter fitting for a nested

model.
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Fig. 3 Simplified figure of the parameter fitting for the time step.
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Fig. 4 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. 5 Discharge of the Jamuna River and Rainfall data observed
in Dewanganj in 2007.
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Fig. 6 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. 7 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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Table 2 Peak Mean Daily Discharge in the case of each return period.

Return Period (years) 2.33 10 20 50 100
Peak Discharge (m3/day) 66553.02 82594.26 88759.18 96251.77 101544.2
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Fig. 8 Peak Mean Daily Discharge observed from 1956 to 2011.
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Fig. 9 Original and adjusted Hydrograph of 1987 in the case of
2.33, 10, 20, 50 and 100 year return period.

Fig. 10 Comparison between the flood case of 2.33 and 100 year
return period (blue part indicates flood extent, red parts
indicate the high flood flow area (>0.5m/s)).
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Fig. 12 Flood Hazard Map focusing on the flood duration.
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