@080

BY NC ND

Earthquake Hazard and Risk
Assessment of Bangladesh

AT UPAZILA LEVEL

GLOBAL EARTHQUAKE MODEL FOUNDATION

14 AUGUST 2023
_ - ﬁ\ working together GEM OQ
| \J % ‘ A / GLOBAL EARTHQUAKE MODEL  OPENQUAKE

Y


http://creativecommons.org/licenses/by-nc-nd/4.0

GEM

GLOBAL
QUAKE
MODEL

Previous Efforts, and Need for a

Nationwide Earthquake Risk Assessment

Time-Predictable Fault Modeling

of Bangladesh

©

Seismic Hazard Assessment
of
ttagong and Sylhet
rporation Area of
Bangladesh

SEISMIC RISK ASSESSMENT IN BANGLADESH
For Bogrs, Snsior Tangal hy

Bangladesh Urban Earthquake Resi

Dhaka Profile
and Earthquake

Risk Atlas

April 2014

®

Government of the People’s Republic of Bangladesh

National Earthquake Contingency Plan

Disuster Managersent Bureas [DME)
Ministry of Pood and Disaster Management (Mol DM}

it ooty i

ER PRy

Dhaka Earthquake Risk
Guidebook

Bangladesh Urban Earthquake Resilience Project
Febeary 216

@  GFDRR [N

Risk-Sensitive
Land Use Plannning
Guidebook

Bangladesh rban Eathauake Resilence Project
e

B - srom

© -]

Earthquake Contingency Plan

Dhaka City Corporation

INFORMRISK
Bangladesh
INFORM Sub-National Risk Index 2022

#

s 'y
W

Global Earthquake Model




GEM

About GEM Foundation

* Non-profit scientific NGO,
founded in 2009

 Global, public-private partnership

» \We develop open software, tools
and data for use in earthquake
risk assessment worldwide

Our Vision

For a world that is resilient to
earthquakes and other natural hazards
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Our Methodology

We collect and process
data worldwide, related
to the main components
of risk

Currently GEM has fully
functional global model
components to assess
earthquake impact
worldwide

mmmmmmmmmmmmmmmmm

(= T T ‘\
¥ % == Hazard
\‘ The seismic potential
o s at any location
9 o
-
Exposure
The built environment
at risk
\_
4 b= ; -
T == \ulnerability
= = L7 Theexpected

damage to an event)

Global Earthquake Model



GEM

GLOBAL
QUAKE
MODEL

8° E » 92°E
N e —

,:"v

\

Seismic Hazard Assessment
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Active fault map of Bangladesh

Morino et al. (2014). A paleo-seismological study
of the Dauki fault at Jaflong, Sylhet, Bangladesh:
Historical seismic events and an attempted
rupture segmentation model. Journal of Asian

Earth Sciences, 91, 218-226.

Subduction plate boundaries

Source: Michael Steckler / Lamont-Doherty
Earth Observatory

Identification of active faults
Historical earthquakes

Soil characterization using
secondary data

Ground motion model

Probabilistic seismic hazard
assessment

National liquefaction
susceptibility assessment
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Seismic Vulnerability Analysis [ )

Percentage Distribution of Main Dwelling Structure by Materials of Wall and by Year
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Seismic Risk Assessment; Hazard and Risk Maps

EARTHQUAKE HAZARD EXPOSED VALUE -
ST BANGLADESH
<0019
0.01g-0.029
® 0029-005g
fed, s ?u“ (_Z;“ SOCIAL INDICATORS
029-059 2 population 164.7M A Population Growth 1.05%/year
- Tl i GOP 250,08 USD KB GOP per Capila 1,517 USD
""""" #  GINIIndex 32.1 % Human Development Index 0.800
o
Bangladesh O
= RISK INDICATORS
Replacement cost  Avg annual loss  Avg, annual loss ratio
rrrrrr (Billion USD) {Thousand USD) (%)
o Residential 358.0 516,815 1.444
Commercial 275 36,888 1.340
Industria 159 5522 0348
LOSS BY REGION BUILDING CLASSES
AVERAGE ANNUAL LOSSES AVERAGE ANNUAL LOSS RATIOS . .
LOSS CURVES
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GEM has published
division-level maps
of seismic hazard,
exposure, and risk
for Bangladesh

The spatial
resolution will be
improved to upazila
level in this project
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Request for Data from BBS and Previous Ministry Projects

BBS: Population and Housing Census (PHC) 2022 — Upazila level tables

BBS: Household Income and Expenditure Survey (HIES) 2022 — Microdata

CDMP: Engineering Geological Maps for Dhaka, Chittagong, and Sylhet City Corporations
CDMP: Engineering Geological Maps for Bogra, Dinajpur, Mymensingh, Rajshahi, Rangpur,
and Tangail Pourashava and City Corporation Areas

CDMP: Building Inventory for Dhaka, Chittagong, and Sylhet

MoDMR: Any other datasets you would like us to include in the risk assessment
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Project Activities
(August to December 2023)

e Needs and Gaps Assessment

e Technical Panel Formation and Initial Consultations
e Seismic Hazard Mapping

e Exposure Mapping

e Seismic Vulnerability Assessment

e Seismic Risk Mapping and Interpretation

oLomaL o Stakeholder Consultation and Validation; Preliminary Model Dissemination

MODEL

and Training Workshop
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Technical Panel Formation and Engagement

University of
Dhaka

angladesh

. . . Ministry of University of

* Panel formation — Technical Leadership by Housin;’and Engineetr‘i’ng
MoDMR Public Works and

Technology

* Engagement — Wider Expertise on
Earthquake in BD

* Online sessions — 3-5 Online Session

* Workshops — 2-3 Days with different Bangladesh Geological

stakeholders Bureau of Survey of

Statistics Bangladesh
GLOBAL
QUAKE
MODEL

Independent
Experts from

Bangladesh
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Further clarification, questions and answers
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Please attribute to the GEM Foundation with a link to:
https://www.globalquakemodel.org
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