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EARTHQUAKE MODEL OF
THE MIDDLE EAST REGION

www.emme-gem.org

EARTHQUAKE MODEL OF
THE MIDDLE EAST REGION

EMME Earthquake Model of Middle East:
Hazard, Risk Assessment, Economics & Mitigation

AN B




EFMVE SEISMIC HAZARD MAP OF THE MIDDLE EAS

EARTHQUAKE MODEL OF
I I E E S THE MIDDLE EAST REGION edited by D. Giardini, L. Danciu, M. Erdik, K. Sesetyan, M. Demircioglu, June 2016

it 7 Y

a»-t.m

Faisalabad
.

Nicosia

Peak Ground Acceleration [g] The Earthquake Model of the Middle East project (EMME) Acknowledgements
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The EMME map does not replace the existing national design regulations and seismic provisions, which are compulsory for today's design and construction of buildings.




Database Development

Population and Building Information according to 0.05 Degrees
or Approximately 5km grids for Iran
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Vulnerability Function Parameters (EMS-98 Method)

Earthquake - ) Total
. . _ Building Quality -
Typology Description Resistant Design Height Index (Q) Vulnerability
Level J Index (V)
Ad Adobe - Low 1.80 1.00
Reinforced Masonry .
M1 Walls (High Code) Low 2.3 0.63
M2 & M3 Unreinforced Masonry  (Pre or Low Code) Low 2.00 0.89
RC1 RC Frame + Infill Walls (High Code) Medium 2.3 0.62
RC2 RC Frame + Infill Walls (Medium Code) Medium 2.0 0.69
RC3 RC Frame + Infill Walls  (Pre or Low Code) Medium 2.0 0.82
Steel Frame (Braced) + . .
S1 Infill Walls (High Code) Medium 2.3 0.59
IF + Infill
S2 Steel Frame + Infi (Medium Code) Medium 2.1 0.75
Walls
I F + Infill
S3 Steel Frame + Infi (Pre or Low Code) Medium 2.0 0.82

Walls




()

Iilamic Fepoblic of Iran

Farthguake Model of the Middle Fast Region (EMME)

Final Report of Waork Packaze 4:
TWP4: Seizsmic Risk Assessment

lobsal Earthquale Risk Model Project
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~ Maps of Country-wide Housing Taxonomy Distribution
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Figure 13. Distribution of damaged housing units for RF scenanio (Grades of D&+D5).
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Figure 14. Distribution of damaged housing units for MF scenaro (Grades of D4+05).
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Methodology:
 FiCat-EQ toolbox:

= An integrated, modular tool

designed to comprehensively
assess:

I o Step 1: Seismic Risk.
i o Step 2: Catastrophe
i (Disaster) Financial

I Resources.

L o Step 3: Financial Gaps and
Vulnerability

A\ o Step 4: Impact of

Financial Gap on Housing
Sector Economy and
Recovery

Seismic Risk

o )

Fault, Smoothed Seismicity)
4. Generate Seismic Hazard Maps

S 7
\

i

Exposure

1. Define Building Types

at risk (Residential Buildings)

2. Calculate Replacement Costs
3. Using:

3.1. Iranian Housing Census Data
(2016, updated for 2023)

3.2. Expert Judgments

3.3. LandScan Population
Database (2023)

(ﬁnerability \
1. Identify Building Fragility

Functions

2. Assign Vulnerability Curves to
Building Types
3. Determine Damage Level

FiCat Model

/ Step 1 \ / Step 2

Financial Resources

Hazard 1. Apply Loss Ratios to Building
PSHA Stock

1. Event Based PSHA 2. Review Literature and

2. Monte-Carlo Simulation _|-> Regulations

3. Seismic Source Models (Area,

3. Consult Experts for Financial
Scenarios (Worst, Realistic, Best-
Case)

4, Estimate Available Relief and
Recovery Funds

v

Financial Vulnerabilit

4 )

1. Compare Direct Losses with
Available Financial Resources.
2. |dentify Financial Gaps for
Different Financial Resources.
3. Estimate Fiscal Gaps for
Different Return Periods (475-
year and 1000-year Earthquakes)

threshold for reconstruction and

GDP for Different Scenarios
/ Step 3 \
y

\\ A

N (o

Seismic Risk Impacts

/ge of Housing in GDP \

1. Housing Production

1.1. Construction of Housing

1.2. Rental Income from

. Housing

il 1.3. Imputed Rent
2. System Dynamic Model

2.1. Housing Supply

2.2. Housing Demand

2.3. Price and New Construction
3. Calculate Impact of Seismic
Events on Housing sector's Share
of GDP

4. Estimate Reduction in Housing

(Using Monte-Carlo Simulation)
5. Calculate the Housing GDP

R(duction in the Year of Event/
/@very and Reconstructich

Time

Using Monte-Carlo Simulation to:
= 1. Calculate Reconstruction Time
based on Different Scenarios.
2. Generate Exceedance
Probability Curve for
Reconstruction Time
3. Estimate Recovery Time for
ifferent Return Period Even

—
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Methodology:

Event Based PSHA j

J FiCat_EQ Toolbox Architecture:
= Modular Architecture and Design:

o Developed using Python
o Designed with a modular
| architecture

| o Flexibility, scalability, and
i . . ST Fmancnal
i integration capabilities

= Flexibility & Customization:

Consultation with
I Experts
Seismic Risk Financial Consultation with
Exposure Model q . i
(Direct Loss) Resources Policymakers
Vulnerability I | .
Function

Review of Strategic

Documents and Past
Disasters

Gap
Reglonal
0 o Expandable analytical engine.

Macroeconomlc
Production

Capacity Data Data
| o Easily customizable to fit various . ty
| regional and macroeconomic
contexts.
" [ntegration with External Platforms

| = I—» o —p
o Seamless integration with Mode!
external systems or platforms
(GIS).
= Robust Framework

Simulation | , Macroeconomic
(Before Event) Impact
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11 Hazard-Related
Data Layers

3 Site-Related
Data Layers

Y
f o .

Logic Tree

=

ground Motion
sampling

21+ million :
Ground Motion Fields :

--------------------------------------

Vulnerability Curves

with Betterment cost

19 Inventory-Related
Data Layers

Loss Maps
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Building Extraction by AI Algorithm (Object-based image analysis by eCognition)

pre-processing -
DATASET (Geo ref, Co-register, enhancing Classification and
(VHR ,UAV) ,fusion, adjusting, Histogram
matching, sharpening ,..)

Building extraction

' segmentation .

Segmentation by Region merging
Multi-resolution Algorithm

Classification Building extraction
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Domestic dataset created - Building Extraction
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Domestic dataset created - Damage Mapping




