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1.

1.1
(UzDRRAP)
(hazard analysis) (risk assessment) (feasible
methods) UzDRRAP- ,
(UzDMC)
(DRR target)
, , UzDMC-
(spatial potential of local hazards)
(local
hazard mapping) (simplified risk assessment)
(digital elevation data) ( ) (spatial data)
(spatial distribution of potential hazards)
(hazard maps)-
1.2
(countermeasures)
(objective foundation)
(simplicity) (versatility)
(input data) (free Digital

Elevation Model - DEM),
: (limited accuracy)

UzDRRAP
(structural countermeasures) (Feasibility Study - F/S)
UzDRRAP- : ,
(spatially assess the hazard potential)
, (local hazard
characteristics) (actual status)
) o e ' (Sediment
Disasters)



2.1 ( , , )

2.1.1.

—  (.%, (.%) ( %), (. %)
(avulsion)

(Seasonal flood)

% ( )

(climatologically),

% , —

(Flash flood)

(Inland flood)
/ _

(Geomorphological)

. %)



(Riverbank erosion) , — )
(river morphology), , ,

(reticulated channels) , ,
(riverine area)

(https:/len.banglapedia.org/index.php?title=Natural_Hazard)



. Do ( %)
(World Bank, 2002)

. s ( %)
(World Bank, 2002)

. S ( %)

(World Bank, 2002)

. . ( %)
(ADB-World Bank, 2004)

. o, ( %)
(DMIC SitRep, 22 Sept 2007)

. . ( %)




(Shelter Cluster, EM-DAT)

. s ( %)

. o (NDRCC, 2019)

. - ( % %)

(OCHA, 2024)

2) YUNOCHA,
\©) Data Collection Survey for Disaster Risk Reduction and Prevention in Bangladesh, 2022, JICA
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: Data Collection Survey for Disaster Risk Reduction and Prevention in Bangladesh, 2022, JICA, with
Original Data from FFWC
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2.1.2. UzDRRAP-

(GoB) (IWM),
(CEGIY),
/
(Digital Elevation Model - DEM)- (GI19)
(Rainfall-Runoff-Inundation - RRI) , DEM
(DEM)
/ (
)
( ]
)




GIS RRI
(DEM)
GIS
( ): ( ):
) . (DEM)
( ):
. (DEM) .
( .
RRI
( )
UzDRRAP-
(flow)
1) ( )
(
)
o /
(DEM) AW3D

MERIT-DEM (University of Tokyo, Japan

DEM

(




2)

( )

(
MERIT-Hydro
( )

RRI

DEM

(rainfall waveform)

RRI

AW3D

( )GIS



( ) ( )
( ) ( , c )
. . DEM,
AW3D MERIT-HYDRO
. DEM, . ,
AW3D MERIT-DEM ( )

) - , (MRVAM)
http://www.ddm.gov.bd/site/page/c2d881ae-fcfd-45bd-9f03-8 1b33d080aab/Mul
ti-Hazard-Risk-and-Vulnerability-Assessment-Modeling-and-Mapping--

- IWM- (

,Figure 3.13)
http://www.plancomm.gov.bd/site/files/0Oadcee77-2db8-41bf-b36b-657b5eelefb
9/Bangladesh-Delta-Plan-2100

Raw data Raw Data
GIS- |
3 - :
http://www.ffwc.gov.bd/ (FFWC)
http://geo.iwmbd.com:4003/ (Flash Flood Early Warning System)
- ( - ):
https://oldweb.Iged.gov.bd/UploadedDocument/ProjectLibraryGallery/
1393/Final%?20Report. pdf
FFWC-
O -
BMD FFWC-

https://www .jica.go.jp/english/our_work/social_environmental/id/asia/
south/bangladesh/c8h0vm0000bikdzb-att/c8h0vm0000dqgx3ly. pdf
Preparatory Survey on Matarbari Port Development Project, JICA, 2019
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https://dwasa. portal.gov. bd/sites/default/files/files/dwasa. portal.gov. bd/
page/071726be_2cac_41f0_9412_be8936c47d2¢c/Drainage%20master%

20Plan. pdf

Updating/Preparation of the Stormwater Drainage Master Plan for Dhaka City,
2016

8 -AW3D (NTT DATA Corporation and RESTEC)

https://www.aw3d.jp/en/products/

(DEM) | -MERIT (University of Tokyo)
(MERIT-DEM) http://hydro.iis.u-tokyo.ac.jp/~yamadai/MERIT_DEM/
(MERIT-HYDRO) http://hydro.iis.u-tokyo.ac.jp/~yamadai/MERIT_Hydro/

-GMTED2010 (U.S. Geological Survey)
https://www.usgs.gov/coastal-changes-and-impacts/gmted2010
(Download) https://earthexplorer.usgs.gov/

-FABDEM (University of Bristol)
https://data. bris.ac. uk/data/dataset/2 5wfy0f9ukoge2gs 7aSmqpg2j7

4.1.1.
(legend) (standard)
Depth(m)
<=0.30 FO:
030-090 FIL

Boo0-180 F2
B i180-360 F3:

M - 3.60 F4;
. , ( )
o (confluence)
o (drainage outlet)

1


https://data.bris.ac.uk/data/dataset/25wfy0f9ukoge2gs7a5mqpq2j7

RRI

RRI

()
==0230
B 030-090
B og0-180
B 1.80-360
B - 360

12



Spedeny

s:!,-:

4
o

M 030-090
B oo0-180
i~] [ 1.80- 360

()

<=0.30
M 0.30-0.90
Il 090-1.80
B 180-360

- B 360

)

13



()

==0.30
M 030-090
Il 090-1.80
M 1.530-360

F e W360

()
<=0.30

B 0.30- 090
Il oo0- 180
Tl 1.80-360

'_ ﬁ‘,\ M- 360
( )

14



()
<= .30
B 030-090
Il 0.90- 180
M 1.80- 360
B :ze0

()

=<=0.30
B 030-090
B 0o0-1.380
B 1.80-360
B -ze0

15



R.).8 UzDRRAP-

(GoB)

GIS

(CEGIS)

(BWDB)

(braided river channels),

(Landsat 7,8, [/

GIS

9)

GIS

(Landsat 8

16




( ): ( ):
- . (Landsat 8
(Landsat 7,8, [/ 9) 9)
( ): ( )
( )
(Landsat 7,8, [/
9)
GIS
( )

17




. (Landsat 7, 8,

(Landsat 7, 8 / 9), (Landsat 8 / 9),
Collection 2, Level 2 Collection2, Level 2
* Landsat 7- :B1-B4 Landsat8 9- :B2-B5
*Landsat8 O9- :B2-B5

(Annex)
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Landsat
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2013 - 2017 W -, 2018 - 20204

S om. 3022
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Legend
Eroded areain 2021

Eroded areain 2022
B Froded areain 2023

B Erosion predicted
area for 2024

21



(capacity)

(exposure), (vulnerability)

UzDRRAP
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a) Inundated area b) Valuable element Exposed element

Inundated atea

\ Target unions

Inundated-

agricultural area
(by union)
:JICA Expert Team
1. Focusing area from 2. Applying statistic 3. Calculating the values
land cover information information of exposed elements

Eg., ‘
Settlement area

9

Assuming that
all valuable
elements such as
population are
existing in the
settlement area,
densities are
also calculated.

\ Target unions

Densities x areas =
values of exposed
elements in unions.

: JICA Expert Team
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Inundation
depth (m)
0.1m - 0.5m
0.5m - 1.0m
1.0m - 1.5m
1.6m = 20m
0 20m -

.
W

Inundation
depth (m) “‘
im - 05m
.
0.5m - 1.0m
1.0m - 15m
1.5m - 20m
0 20m -

24



DY

Inundation

Inundation
depth (m) depth (m)
0.3m - 0.5m 0.3m - 0.5m
0.5m - 1.0m 0.5m - 1.0m
1.0m - 1.5m 1.0m - 1.5m
1.5m - 2.0m 1.5m - 2.0m
[ 2.0m - [ 2.0m -

Inundation

Inundation

depth (m) depth (m)
0.3m - 0.5m 0.3m - 0.5m
0.5m - 1.0m 0.5m - 1.0m
1.0m - 1.5m 1.0m - 1.5m
1.5m - 2.0m 1.5m - 2.0m

[ 2.0m - [ 2.0m -

25



Aoy 03m=x<05m 05m= ims= 1.5m=
x<lm x<1.5m X<2m

26



0.3m=x<0.5m 0.5m=

x<lm

27



0.3m=x<0.5m 0.5m=
x<lm

(sedimentation)

28



NOAA- , ;
(astronomical tide)-

1. (Wind drift effect):
2. (Suction effect):

S
fﬂs“.illli....ﬂﬂ-*
| T | ii Suction effect

Wind direction

=

(DDM) - , ,
(BUET) SATREPS
JICA ,

) (DoE)/ ,

29



(MOEF)-

, (DDM), , ,
IWM
BUET / DPRI, KU
/ (SATREPS) (BCM),
(BDM)
JICA
(DoE)/ , SLR
(MoEF)
1) -, ,
IWM DDM- |
(numerical
simulation) -

(pressure and wind field)
(return period)-

30



Map of Cyclone Tracks

~ achemn Tracas wid “ner

TR 1
- | —d V-

-
e e e e

e

Modelling and Mapping in Bangladesh

)

: Multi-Hazard, Risk and Vulnerability Assessment

B i il s e el geiog M bl
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[ el
R e

T A A

, Modelling and Mapping in Bangladesh

: Multi-Hazard, Risk and Vulnerability Assessment
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(F) ¢ =9
Inwdstion depth (m)
[ <10

[ Jieos
[ FEET

[ ET T
040

I sn-s0
-

(¥) €0 929
Inwedation deph (i)
[ <10

[ Jieos
[ FEET

-m-m
[ sa-40
- an-50
-bs.n

(°1) 00
BEY

Inwedation deph (i)
[ <10

[ Jieos
[ FEET

-m-m
[ sa-40
- an-50
-bs.n

: Multi-Hazard, Risk and Vulnerability Assessment, Modelling and Mapping in Bangladesh
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2) /

(BUET)
: BCM (Bangladesh Coastal Model) BDM
(Bangladesh Delta Model)

Cyclone Sidr- BCM —
( . ) BDM
) : (sediment
transport) BUET

L © s

: BUET

() ()
Storm Surge Map |' N . .1 A

A %
.
Bay of Bangal

i :E'{" Storm Surge Hazard | U . == .
= s : =" S — A
: BUET
() ()
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3)

JICA

(virtual) (numerical simulation)

1951-D4-3017:00

Vb)Y S rae
\

1991-0£-3022:00
: Data Collection Survey on the Matarbari Port Development in People’s Republic of Bangladesh, JICA

25 Coigianly + 075 dongrass A5G dagreey

: Data Collection Survey on the Matarbari Port Development in People’s Republic of Bangladesh, JICA

() ¢ )
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(DoE) (Sea Level Rise) ,
- (reanalysis)

(trend analysis) , (
)
Trend
Sou Analysis H'::"d ";;_. hll“::n Significance
rce | Location Subzone Period ,m Sen's Slope level
Sy {mmiyear)
Hiron Ganges lidal 1981~ significant al
BIWTA | bgimt floodplain {saling) 2013 & 7 99%
Char Meghna estuarine 1880= significant at
BIWTA | chenga | floodplain (charland) | 2012 8 & 9%,
Maeghna astuarine 1977- significant at
BIWTA - Sandwip g odolain (charland) 2012 il A ag,
Khal Wo. | Chittegong coastal 1983 significant at
BIWTA |45 plain 2012 " 20 9%
Cox's Chittagong coastal 1980 significant at
BIWTA Bazar plain 012 " 13 99%
1981-88,
BWDE | Lemiskhali | Chit2gong coastal 1880- 21 18 significant at
plain o1 99%

: Assessment of Sea Level Rise on Bangladesh Coast through Trend Analysis, DoE

ot ~s o -t
; " /
f .l\_,".\,\',_.ﬂ:-')/""\’)

RES Sy (BAY OF BENGAL

: Assessment of Sea Level Rise on Bangladesh Coast through Trend Analysis, DoE
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A. earthquake B. volcanic eruption C. landslide

e 3'3?

: University of Hawaii website

DDM “o- :
IWM DDM-
, (subduction zones)
(return periods)— , , — :
(tsunamigenic )
(magnitude) (  parameters)

(return period)-

()
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:Multi-Hazard, Risk and Vulnerability Assessment, Modelling and Mapping in Bangladesh

Selsmic  Retorn Selsmic Mwr MO Source parameters
scetiarie perod 2o (M1 i & ™ . W [T All
(years) (deg) (deg) (deg) (km) (km) (km) (m)
1 23 Andaman 74 1.2x1020 10 12 Q0 50 10 25 2.1
2 A0 Andaman 77 4.0x1020 Lo 12 i T0 43 25 43
3 103 Andaman 8.1 1.5x1021 10 12 o0 150 G35 25 3.5
4 200 Andaman B4 4.5x1021 10 12 o0 250 &3 25 .0
3 500 Andaman 8.7 1.5x1022 1o 12 o0 S0 O3 25 105
(7 =000 Arakan 8.6 T.9x1021 i 20 124 470 100 25 6.5
7 Arakan 5.8 l.ex1022 20 15 o0 470 175 25 T0
] Andaman %1 4.5x1022 Multi-segment source model of Ji (2005), reported in

Amunon el al. (2005)

Note: Seismic zones - Arakan (AB) and Andamean (BC) in Fig. 120,

: Multi-Hazard, Risk and Vulnerability Assessment, Modelling and Mapping in Bangladesh
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Biepth of Inwadatica jm)
s
CJos-vom
[ TR
|

Biepth of Inwadatica jm)
s
CJos-vom
[ TR
|

Biepth of Inwadatica jm)
s
CJos-vom
[ TR
|

I

:Multi-Hazard, Risk and Vulnerability Assessment, Modelling and Mapping in Bangladesh
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R.R.R UzDRRAP-

UzDRRAP-

1)

UzDRRAP-

(Bathymetry)

)

:JICA
39




2)

(Fill level method):
(DEM)

(Flood simulation):

(Fill Level)

UzDRRAP-

(Flood Simulation)

( ) Fill Level Method (FLM)

( ) Flood Simulation

. -DEM « DEM - .
(e . DEM- «
X ) , .
DEM .
L] ° o
[ ]
HJICA
(Fill Level)
(Flood Simulation) ( )

40




Start

)

1. Collection of basic data
, I -
[+ Cyclone, Tide Data, Sea Level Rise ‘

Histarical damage data
Digital Elevation Model...

1
2. Target Hazard

|
f - 3

a) Historical observation data

b} Mumerical analysis | ‘

I y . I
)

Setting target hazards with or without
climate change effect

l

3. Inundation Analysis
]

. ¥ 3
‘ a) Fill levelmethod ‘ b} Flood Simulation ‘
¥
End
:JICAExpertTeam
(storm surge) (hazard assessment) (flow
chart)

(storm surge) C.-

(storm surge)

i. Target Hazard ii. Inundation Analysis
a) Obs. b) Sim. a) FLM b) Sim.
1 | Cyclone data v v
2 | Tide observation data v v
3 | Climate change data v v
4 | Historical damage V4 v v v
data
5 | Digital Elevation v v
Model
6 | Bathymetry v
7 | Structural data v
: JICA Expert Team

41



) (Cyclone)
- ( ,

https://www.ncdc.noaa.gov/ibtracs/)

, @icA)
(Cyclone)

( ,BIWTA BWDB)

:Assessment of Sea L evel Rise on Bangladesh Coast through Trend Analysis, DoE

42



(stormsurge)

) = (Climate change /)
) = XX- (Climate change /)

(storm surge)
(storm surge)

(astronomical) :

( ) ,

JICA

: (DoE) SLR (sea level rise)

SLR , SLR
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Cox's Bazar

o e e = =
o T PSSy
5 40 N
£
[
5
b e et e——— e
% S ———
[
b
3 . .
. A
; . i
e B
1999 195 oIC
Your
T L —— Anzual Arerage OL Aszad Mazzzn WL

(SealLevel Rise)

(DoE)

(storm surge)

(storm surge)

(Fill Level Method - FLM)
(Flood Analysis)

(Fill Level Method - FLM)

(DEM)

, DEM

44



1984 ——————————————

1985
1986
1987
1988
1989
1990
1991
1992
1993

1994 ————

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

2013
2014
2015

2017
2018

Water Level
No. Case

(M.S.L.+m)
1 Historical maximum tide 3.193 3.2
2 Provability water level  10-yr 2.61 2.6
3 Provability water level  20-yr 2.73 2.7
4 Provability water level  25-yr 2.77 2.8
5 Provability waterlevel  30yr 2.80 2.8
6 Provability water level  50-yr 2.87 2.9
7 Provability water level  100-yr 2.97 3.0

2019
2020
2021

gica)

:JICAExpertTeam
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4.0

3.5

3.0

2.5

Wave Height (m)
N
(=]

0.5

0.0

10

100 1000

Return Period (yr)

: JICA Expert Team

<Reference of the result of the Matarbariport project >

Maximum
Year Category Duration Height in

Matarbari (m)
1991 5 1991/04/24 18:00 ~ 1991/04/30 18:00 5.9062
1994 2 1994/04/29 0:00 ~ 1994/05/02 18:00 0.3096
1995 8 1995/11/21 12:00 ~ 1995/11/25 9:00 0.1944
1997 7 1997/09/23 3:00 ~ 1997/09/27 12:00 1.0546
1997 1 1997/05/15 6:00 ~ 1997/05/19 12:00 0.9787
2002 3 2002/11/09 18:00 ~ 2002/11/12 12:00 0.1438
2003 1 2003/05/08 12:00 ~ 2003/05/19 18:00 0.0054
2004 2 2004/05/14 18:00 ~ 2004/05/19 18:00 0.0313
2005 3 2005/10/01 6:00 ~ 2005/10/03 6:00 0.0549
2007 6 2007/11/10 6:00 ~ 2007/11/16 0:00 1.2689
2009 1 2009/04/14 0:00 ~ 2009/04/18 0:00 0.5589
2009 2 2009/05/22 18:00 ~ 2009/05/26 6:00 0.1353
2009 3 2009/09/03 18:00 ~ 2009/09/07 0:00 0.0373
2011 2 2011/10/17 0:00 ~ 2011/10/19 18:00 0.1191
2013 1 2013/05/09 18:00 ~ 2013/05/16 12:00 0.6666

SLR

HWL (Highest Water Level)

(JICA)

(SLR)
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SLR

Surge height H.W.L. Wave set-up SLR Total
No. Case

(m) (M.S.L.+m) (m) (m) (M.S.L.+m)

1 Historical maximum tide 5.9062 2.2 0.5 0.6 9.2
2 Provability water level 10-yr 1.58 2.2 0.5 0.6 4.9
3 Provability water level 20-yr 2.59 2.2 0.5 0.6 5.9
4 Provability water level 25-yr 2.98 2.2 0.5 0.6 6.3
5 Provability water level 30yr 3.32 2.2 0.5 0.6 6.6
6 Provability water level 50-yr 4.41 2.2 0.5 0.6 7.7
7 Provability water level 100-yr 6.29 2.2 0.5 0.6 9.6
, (JICA)

(DEM)
(Digital Elevation Model - DEM)

Elevation (M.S.L.+m)

- Elevation (M.SL.+m)

0 2 4 6 8 10um
——

: JICA Expert Team
(DEM)
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Inundation Depth (m)

<05m

H 05-10m
i 10-30m
30-50m
s B 5.0m <
‘\
."v/ 3 3 S
N S
0 2 4 6 8 10 km a0
JICA)
Inundation area (km2)
Inundation depth 10yr 20yr 25yr 30yr 50yr 100yr Hmax
0.0m - 0.5m 1.78 1.62 1.52 1.29 0.65 0.40 0.43
0.5m - 1.0m 1.90 1.74 1.63 1.58 0.83 0.44 0.50
1.0m - 3.0m 2.89 6.20 6.97 7.13 6.18 2.63 3.21
3.0m - 5.0m 0.13 0.49 1.09 1.87 5.61 6.36 6.79
5.0m - - 0.00 0.04 0.08 0.36 5.58 4.18
Total 6.70 10.06 11.24 11.95 13.62 15.41 15.11
(JICA)
18
16 H0.0m-0.5m ®0.5m-1.0m 1.0m - 3.0m
30m-50m m50m-
5—12 o —
% 10 —
S s
2
A H §H
, - = =
10yr 20yr 25yr 30yr 50yr 100yr Hmax (\]ICA)
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DRR

(JICA)
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\ e ) Inundation Depth (m)
4) Polder area R 66/3 \‘ <osm

05-1.0m
1.0 - 3.0m

N - )
\., el N\ = ; 30-50m
N 66/2 o s0m ¢
2) airport area . \ NN = Polders
a,,‘ 8% \_\\
SN N
AN\

4 6 8 10km <
\

BWDB , co )

No Example of Countermeasures Implementing Remarks/Concerns
agency

1 Beach Protection for storm surge and BWDB It is small
coastal erosion Collaboration with Tourism
(8.72 km = 2.0km + 3.11km + 2.49km +
1.12km)

QqIcA)
|No Area Possible Countermeasures Remarks/Concerns

1 Beach Beach Protection for storm surge and coastal | Collaboration with Tourism
Area erosion

2 Airport Alt.-1:  Protection (ex. Dike, revetment, | Consultation with Fishery
Area seawall...) activities?

Alt.-2: Protection with the airport expansion plan | Relocation?
Alt.-3: Evacuation measures (ex. Shelters, | No structural measures

drills...)
3 Bakkhali Protection (ex. River dike or flood wall...) Consideration of River flood
River Left measures
Bank Area
4 Polder Maintenance or Enhancement of polders
Area

(JICA)
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2.2.26-

2.2.24-

Inundation Depth (m)
<05m
0.5 - 1.0m
10 - 30m
30-50m
B 50m <

- . |
JICA)
Inundation area (km2)
Inundation depth 10yr 20yr 25yr 30yr 50yr 100yr Hmax
0.0m - 0.5m 3.82 4.79 2.37 1.45 0.96 1.03 1.06
0.5m - 1.0m 1.91 6.28 5.46 3.50 1.18 1.08 1.15
1.0m - 3.0m 3.95 8.53 12.39 15.15 15.62 4.36 4.54
3.0m - 5.0m 0.38 1.49 2.52 3.28 7.08 16.12 17.17
5.0m - 0.02 0.06 0.11 0.23 1.14 7.50 5.37
Total 10.08 21.15 22.85 23.62 25.99 30.09 29.29
JICA)
35
mOOmM-05m ®O5m-10m ®10m-3.0m
30 30m-50m WS50m- .
g5 — —
£ —
3 20 ]
©
=
215
=
2
210 g
0
10yr 20yr 25yr 30yr S0yr 100yr Hmax (.] I CA)
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(ICA)
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A

0 2

[ . .|

4 6 8 10km

DRR

= Polders

Inundation Depth (m)
<05m
05-1.0m
1.0 - 30m

(JICA)

, BWDB , (storm surge)
| No Area Possible Countermeasures  Remarks/Concemns
1 Chiringa Protection (ex. dike...) Connection to Railway basement
2 Dulahazara Protection (ex. dike...) Connection to Railway basement
3 Khuntakhali Protection (ex. dike...) Connection to Railway basement
4 Polder Area Maintenance or Enhancement
of polders

(JICA)
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UzDRRAP

Inundation

depth (m)
0.1m - 05m
0.5m -~ 10m
1.0m - 1.5m
1.6m = 2.0m

N 2.0m -

o4



\¢
Inundation \.
depth (m) W

0.1m - 0.5m .
0.5m - 10m
1.0m - 1.5m

1.6m - 20m
N 2.0m -

(JICA)

Inundation

Inundation

depth (m) depth (m)
0.3m - 0.5m 0.3m - 0.5m
0.5m - 1.0m 0.5m - 1.0m
1.0m - 1.5m 1.0m - 1.5m
1.5m - 2.0m 1.5m - 2.0m

[ 2.0m - [ 2.0m -
Without measures |
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Inundation
—
0.3m - 0.5m
0.5m - 1.0m
1.0m - 1.5m
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0.3m=x 0.5m=s
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]
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depth (m)
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1.0m - 1.5m
1.5m - 2.0m
2.0m -
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(JICA)

0.3m=x 0.5m=
<0.5m x<1lm
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(JICA)

(unit: pp)
Measure
Bharuakhali Without 266 368 423 189 245 3 1,494
With 0 0 0 0 0 0 0
Chaufaldandi | Without 90 335 77 73 92 0 667
With 0 24 6 0 2 0 32
Cox's Bazar Without 3,507 6,491 4,680 2,979 1,783 0 19,440
Paurashava
With 3507 6486 4680 2979 1783 0 19,435
Idgaon Without 34 96 53 0 35 0 218
With 5 26 16 0 32 0 79
Islamabad Without 29 70 4 46 145 176 470
With 0 5 0 0 35 33 73
Islampur Without 121 212 104 40 71 21 569
With 110 204 17 40 71 14 456
Jalalabad Without 35 7 0 0 0 0 42
With 0 0 0 0 0 0 0
Jhilwanja Without 682 1,111 884 587 163 25 3,452
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With 445.0 780.0 434.0 229.0 117.0 9.0 2,014
Khurushkul | Without 916 1,841 2,188 2,166 3,939 30 11,080
With 730.0 | 1,662.0 | 2,062.0 | 2,098.0 | 3,715.0 1.0 10,268
Patali Without 291 726 1,075 1,151 774 44 4,061
Machhuakhali |—mg 32.0 116.0 63.0 39.0 103.0 0.0 353
Pokkhali Without 108 99 110 35 206 8 566
With 0.0 0.0 3.0 0.0 125.0 1.0 129
JI1CcA)
: ( ) (Sediment Disasters-Slope
Failure)
1 / H
)
7o) ; ) discharged sediment-
) ,
)
;)
(debris flows), (slope failures),
(landslides)
(slope
failure)
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- (landslides)

: - (raininductive)

*1: Multi-Hazard Risk and Vulnerability Assessments, Modeling and Mapping in Bangladesh
(MRVAM), DDM, 2016 *2: EM-DAT
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R. 0.

5)

6)

7)

8)

- GIS
« JAVA
9)

UzDRRAP-

(DDM)
(MRVAM)

(DEM)

(ArcGIS Qgis)

( )
(Algorithm)

23.1-

SRTM, AW3D
),

0.1:
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10)

(Slope Failure Hazard Zoning)
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UzDRRAP

(Slope Failure)
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Settlement Area in Cox's Bazar Sadar Upazila
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. (Earthquake)

Source: CDMP-11, MoDMR, 2014

UzDRRAP-

UzDRRAP-
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Building Fragility Curve (Case of Nepal)
Building Damage Data Maoney : ;

100%_M ﬂﬂﬂﬂﬂﬂ —RC 1 —RC

—
i /A
Statistical i”; / // ///

e | £
and/or 5 / 7
computational 5%
analysis |
0

Hazard CENSUS2011 # Damaged
(Strength of Exposure Buildings
Shaking) (# Household) 572 G 1) AT
. . . UzDRRAP-
(PGA) PGA
(BNBC ) :
( )
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(Z) BNBC
, (JICA) BNBC PDF

) /
(PGAY)
PGAr=2xg

PGAr: /

(USGS)
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( ) Vs30

(GIS
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Vs30 (m/s)
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- PGA : Midorikawaetal.( )

Vs30 PGATr-
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Average PGA (m/s2)
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PGA .
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PGA

Union Name Averaged PGA(m/s?)
Bharuakhali 3.15
Chaufaldandi 3.23
Idgaon 2.84
Islampur 3.14
Islamabad 2.89
Jalalabad 3.24
Jhilwanja 2.85
Khurushkul 2.99
Patali Machhuakhali 3.08
Pokkhali 3.29
Cox's Bazar Paurashava 2.92
gica)
R.8.8
PGA
Nepal Bangladesh
Structure Type Definition Structure Type
Masonry 1 1. Adobe Jhupri
2. Stone with mud
Masonry 2 4_1. Brick with mud, flex roof Kutcha
& 20 years and more
Masonry 3 4_2.Brick with mud, rigid roof i
Y & flex roof with 1-20 years
3. Stone with cement mortar
Masonry 4 5. Brick masonry with cement Semi-pucca
mortar
8. Others
RC1 6. RC non-engineered Pucca
RC 2 7.. RC. engineered with low to i
mid-rise
(IcA)
PGA- )
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Masonry 1 Masonry 2 = Masonry 3 = Masonry 4 RC1 RC 2
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Peak ground acceleration (PGA: cm/sec?, gal)

e (JICA),OCG  OYO,

v N

Grade 1: Negligible to slight damage Grade 2: Moderate damage  Grade 3: Substantial to heavy damage

\ Grade 4: Very heavy damage Grade 5: Destruction Y

. <https://emergency.copernicus.eu/mapping/book/export/html/138313>

(EMS)

grasp , CENSUS -
CENSUS - 3 1 [ ”
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0.1: [} ” [13 ”

( )
Table G-14: Percentage distributign,of general housghold by.twog of structure, toilet facility, residence and
Administrative Unit 0 o7 Percentage of Type of Structure "“ Percentage of Toilet Facility
‘ | Number of - 5 5 5
Residence 2n Semi= | Sanitary (With | Sanitary (No | Nom
) {w | Households | Pucca Kutcha | Jhupri ) None
Community = pUCca aWater Seal) | Water Seal) | Sanitary

1 a3 4 | 5 | 6 1 |= 8 g 10 11

Bharuakhali Unian Total E 3939 69 | 106 | 762 64 . 89 f49 gl 22
Chaufaldandi Union Total = 518 5 | 137 | 788 | 23 | = X6 2 197 147
Idgaon Union Total = 5984 8 | M6 | B8l B8 = 18 Gl 303 64
Islampur Union Tatal = 3626 53 86 | 736 | 125 | = 11 i 125 95
Islamabad Union Total VA 58 16 | 762 2 2 15 33 518 64
Jalalabad Unian Total = 3048 14 | 2 606 1 & 208 263 502 28
Jhilwanja Union Total .l 1352 91 05 | 563 | 141 = %7 369 219 8a
Khurushkul Union Total 6807 36 | 102 | 783 19 = 34 325 151 13
Patali Machhuakhali Union Tatal E 6103 59 | 29 | 681 Al . 13 il 286 131
Pokkhali Union Tatal w3820 16 16 | 696 68 = 1 285 564 4

(ox's Bazar Paurashava * o 30374 204 | 266 | 396 | 133e% 238 411 30 3

:CENSUS 2011
, BNBC
1= Ix[ ]
i 1x[ ] (CENSUS )
I: (PGA)
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