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Agenda

ÅAbout AIR Worldwide  

ÅEarthquake model components

ÅEarthquake scenarios in the Marmara Sea region

ÅMain applications of AIR Cat Models
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About AIR - Background

ÅFounded in 1987, AIR is the first cat modelling company 

ÅPioneered probabilistic cat loss estimation methodology 
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ÅLeading application for use by hedge funds and cat bond 
investors

ÅExtensive use in re/insurance industry and capital markets 
solutions

ÅSubsidiary of ISO
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AIR is a Global Company

Boston
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Hyderabad

San Francisco
Beijing

Tallahassee
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Earthquake Model Components
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The Building Blocks of AIR Earthquake Models 
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Typical Earthquake Catalogue
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Year Day Hour Event ID Source ID Mw Lat Long Azimuth Depth Rupture Rupture Dip Fault

Length Width Angle Type

1 45 8 1 2780 5.00 26.920 38.920 77 11 7.7 11 75 S

1 116 7 2 2747 6.80 28.230 39.230 70 13 17 13 75 S

1 187 7 8 1715 5.50 30.650 38.010 -87 12 13.7 10.9 75 S

1 198 18 11 2815 5.40 28.870 40.040 -76 12 12.6 14.1 55 N

1 225 12 12 2863 5.60 31.920 38.260 82 26 25.7 13 80 S

1 263 21 14 2932 7.10 42.620 40.310 81 34 21.4 13.9 60 N

1 271 15 16 2838 5.60 26.360 38.510 -76 17 9.5 11.7 80 S

1 289 13 18 2817 5.30 28.340 39.730 -85 14 14.9 14.2 55 N

1 335 4 22 1231 5.10 29.270 37.770 82 15 9.6 10.5 70 S

7



É2009 AIR WORLDWIDE CORPORATION     CONFIDENTIAL

Å Describe the ground motion intensity as function of earthquake 

parameters, path and site conditions 

log(Y) = c1 + c2*M + c3*(M)2 + (c4 + c5*M)*log(R) + c6*R

+ site effect + faulting mechanisms + basin effect...

where 

Y: Ground motion or spectral values

M: Magnitude

R: Source - site distance

c?: Coefficients obtained empirically from the real

or simulated ground motion data.

State of the Practice Empirical Ground Motion Predictive 

(Attenuation) Equations (GMPE)

Source Path Effects

Site Effects
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Spectral Acceleration (SA)

=

Marmara Sea

Black Sea

Turkey

Ankara

Soil Classification Based on
Surface Geology

Hard Rock

Rock
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Exposures in Turkey

The stock at risk in specific regions is enormously varied
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http://upload.wikimedia.org/wikipedia/commons/3/39/NYC_Top_of_the_Rock_Pano.jpg
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Exposures in Turkey
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The Building Blocks of All Earthquake Models 
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Conceptualising the Building Classes

Reinforced Concrete

ï Moment Resisting 

Frame with 

Unreinforced Masonry 

Walls

ï Moment Resisting 

Frame 

ï Shear Wall

Å Each building class in the inventory is associated with a characteristic typical 

geometry and set of material properties as a first approach to estimate its 

behaviour in an earthquake scenario.
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Å AIR uses the Advance Component Method (ACMTM) for modelling building 

structural behaviour
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Computing Damage From Ground Motion and 

Building Parameters

Building B
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The Building Blocks of All Earthquake Models 
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Distribution Accounting for Uncertainty Around 

the Expected Damage
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Combining Probability Loss Distributions to Produce 

Final Loss Perspective 

Policy 1
Coverage Loss 

distributions for a 

location are combined 

to create the location 

loss distribution.

All Location loss 

distributions are 

combined to create 

the policy level loss 

distribution.

Location 1

Location 2

Location 3
Location 4

Building Contents Time
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Earthquake Scenarios in the 

Marmara Sea
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The North Anatolian Fault System
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17 August 1999, Mw 7.4, Kocaeli (Izmit)
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Reproduced from Erdik et al. (2004)



É2009 AIR WORLDWIDE CORPORATION     CONFIDENTIAL

Modelling Earthquake Scenarios (1)
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Mw 7.5 scenario (Erdik et al., 2004)
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Mw 7.5 earthquake in the Marmara Sea ïLosses to 

all Properties

Loss to all 

properties: 

164.8bn YTL 

(ú76.5bn)
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Mw 7.5 earthquake in the Marmara Sea ïInsurable 

Losses

Insurable loss: 

97.7bn YTL 

(ú45.4bn)
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TCIP insured 

loss: 

4.7bn YTL 

(ú2.2bn)
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Modelling Earthquake Scenarios (2)
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Mw 7.2 characteristic scenario (Erdik et al., 2004)
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Mw 7.2 earthquake in the S6 segment ïLosses to 

all Properties 

Loss to all 

properties: 

123.4bn YTL 

(ú57.3bn)
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Mw 7.2 earthquake in the S6 segment ïInsurable 

Loss

Insurable loss: 

70bn YTL 

(ú32.5bn)
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TCIP insured 

loss: 

3.5bn YTL 

(ú1.6bn)


