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PML (x1000)
Anti- Cathodic
Pipe Line Plgg.vback corrosion Wel;h\ protection m, Comm.
. line : coating items construction
Material ) coating . " . spare parts
materials | ool | materials | (excluding item
rectifier)
Total Insured Value 26,731 32,939 41,108 1,140,300 | 2,660,701 | 2,660,701 | 2,660,701
PML range L ML | LL ML| LL ML|L ML| L M™ML| L ML |L ML
Natural and Man Made Hazards 7 9 5 7 9 11 0 1] 1 1 1 1 13 16
Engineering 1 1 1 1 1 1 0 0 0 0 0 0 2 2
H Procurement 36 | 44 | 27 | 34 | 45 | 55 2 2 4 5 4 5 1 1
:g Lifting 51 | 62 | 27 | 34 - 1 1 2 2 4 5 13 16
E shipment 36 | 44 | 27 | 34 | 45 | 55 2 2 4 5 4 5 =l 11
g Instalation, 72 88 55 67 90 | 110 | 4 5 9 11 9 11 4 5
o Fabrication 36 | 44 | 27 | 34 | 45 | 55 2 2 4 5 4 5 3 3
E Transportation 72 | 88 | 55 | 67 90 | 110 | 4 5 9 11 9 1 12 14
Storage 36 | 44 | 27 | 34 | 45 | 55 2 2 4 5 4 5 i 1
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Financial Impact of Catastrophe: FiCat
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FiCat-EQ

Step 1 Step 2 Step 4
Seismic Risk Financial Capacity Seismic Risk Impacts
. Ei jal C ity Modul S C ic Simulati ful
* Deterministic
;F g results with Exp & ility
Modules * A ilable fir ial resources « Modeling the impact of financial gaps on

« Probabilistic
+ Event-Based PSHA (Monte Carlo Simulation)

. i results with Ex & ility
Modules
« Uncertainty handling with Logic Tree
structure

« Seismic soruce models, GMPEs, local site models, &
vulnerability functions
= Wei d ing approach applied to aggreg

results across all realisations
» C i mean &

* Outputs
» Exceedance Probability (EP) Curve at grid &
regional levels
+ Average Annual Loss (AAL) at grid & regional
levels

Hazard Modul

« Deterministic
= Magnitude, Location, Local site model, GMPEs
* Probabilistic
« Event-Based PSHA (Monte Carlo Simulation)
= Synthetic Event Set (SES) Generation, local
site, GMPEs
* Uncertainty handling with Logic Tree
structure
= Seismic soruce models, GMPEs, Local site
models
» Outputs
° Seimic intensities, Hazard curves

»|

Exposure Module

« Establishe a compr ive of
at-risk assets
= Spatial resolution
« Fine-Scale: Parcel,
grid-based
« Regional Scale: City, province, national levels
« relevant attributes
< Geographic location, spatial resolution, year of
construction, structural quality, typology, height,
seismic design specifications, reconstruction costs
« Data sources
= Higher level documents, statistical centers, expert
consultations

d, district,

Vulnerability M; I

« Use fragility & vulnerability curves as
Input
« Existing or modifiable fragility & vulnerability
functions from previous studies
« Convert fragility into vulnerability
functions using a damage-to-loss model
+ Assign Vulnerability Curves to Building
pes
+ Determine damage level threshold for
reconstruction and repairing

« Model Ex-Post Financial Resources
= Budget reallocations & taxation
« Domestic & international borrowing (bonds, IFis,
Central Bank loans)
« Emergency aid & grants
« Model Ex-Ante Financial Resources
» Reserve fund
= Insurance mechanisms
« Contingent credit arrangements
« Analyze constraints & opportunity costs
+ Incorporate government contingent
liabilities
+ Dynamic modeling of financial capacity
+ Uncertainty handling
= Scenario-Based analysis
» Defines discrete financial scenarios (e.g.,
worst-case, realistic, best-case)
- Statistical distributions
= Model financial mechanisms using probability
distribution
» Use Monte Carlo simulation to
generate a range of possible financial
outcomes

macroeconomic conditions
« Utilization of System Dynamics approach
= Enable simulation of various economic
and social systems
= Provide flexibility to model different
sectors (e.g., housing, energy, resilience)
< Allow dynamic simulation of systems
over time
» Dynamic interaction between Risk-EQ,
Financial Capacity and SD Simulation
- Reflect post-earthquake changes in
financial capacity and system conditions
* Uncertainty Handling & Monte Carlo
Simulation
> Seismic soruce models, GMPES, local site
models, & vulnerability functions
= Housing production capacity
- Disaster financial capacity

Step 3

v Financial Vulnerability

Einancial Vulnerability M I

« Assessment of financial vulnerability

» Evall the fir ial gap by paring
available financial resources with
post-disaster financial obligations.

« Estimate fiscal gap for losses with
different return periods

« Estimation of the onset of government
financial shortages based on loss return
period

H in m Simulation

» Simulate housing stock evolution,
production, and recovery.
« Track key variables:
= Housing supply-side
= Housing demand-side
« Housing price and affordability index
« Estimation of housing sector’s
contribution to GDP
= Value added from:
= New housing production
= Rental income
= Imputed rent
« Simulation of post-earthquake recovery
process
- Determine post-disaster reconstruction
duration
= Damage extent

. of
= Reconstruction Capacity
* Outputs

o Estimation of reduction in housing sector's
share of GDP
= Generate EP curves for the reduction in
housing sector’s share of GDP
= Compute the expected annual reduction
in housing sector’s share of GDP
- Estimation of Reconstruction Duration
= Generate EP curves for reconstruction
time
= Compute the expected annual
reconstruction time
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Insurance Catastrophe Modeling: InsuCat
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InsuCat
(Insurance Catastrophe Modeling Toolbox)

L

Model Inputs
Hazard Data | Exposure Data (Portfolio) TR
Insurance Parameters | Reinsurance Parameters RG)
& i Jle sl (R_ArT) gl S 5 oals” Slalidl 51 Jlo pslie
Step 1 - Risk Analysis Model (FiCat-EQ) . S
Integration of Hazard x Exposure x Vulnerability (el rghied gy Songy AR Seloll e 2355

\4
Ground-Up Loss
Iy

Step 2 -Insurance Policy Scenarios Module
Apply: Deductible + Coverage Ratio + Policy Limit

v

Insured Loss
L}
Step 3 - Reinsurance Policy Scenarios Module
Apply: Attachment Point + Reinsurance Limit

v Bl sl ¥ s 3 s yae 30 sl iyl (silwsjap

Reinsured Loss + Net Loss
&l i Jlo o (RISK-EQ Jua) gl ! J5 61y sopume sla all 5 adg

Step 4 - Insured Loss Calculation Module
Aggregation of Losses at Grid, Provincial, and National Levels

(Risk-EQ Joe) 1 Jlu gl 30 35 38 grbrns 4 <l o 300 dunsline

v B Il (ol 9 53 03l 3y O jlas IS dnlas
Financial Loss Distribution: Fund / Reinsurer
<

Step 5 - Risk & Insurance Metrics Module
AAL | PML | EP Curve | Pure Premium

v

By Layer: Ground-Up / Insured / Reinsured / Net
L}
Final Outputs

v

Financial Metrics + EP Curves + Summary Tables Response s DRI (rs gulio o353 (531 b 51 g U5

AR
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Design Spectra
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Design Spectraat | PGAor | ¢ Period range for | -
2 pectral Sa(T=5)
Elevation (meter)  SaT=0.01) , WREE | Maximum Sa
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7 0.40g 169 0510033 sec.| 0139
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