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Typhoon model
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Occurrence model

• Number and locations of occurrence

Structure of Bayesian          Spatial distribution of Spatial distribution of typhoon
network which represents historical typhoon occurrences. occurrences using the 
occurrence  model. the model.

• Initial parameters:
Translation speed and angle, central pressure

( )| , ,p occurence SST Latitude Longitude
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Occurence model

• Historical occurrence locations
(Defined when the central pressure of a storm goes first time below 
1000hPa) 
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Transition model

Estimation of the position of the typhoon at time step 
i+1 :

Best track data was used to establish for each month 
and for each 5° by 5° grid the coefficients 

1 2 3ln lni i i VV a a V a εΔ = + + Φ +
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Transition model

Map of the north west pacific
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Transition model

Map of the north west pacific with 30 tracks (August)
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Transition model (Pressure)

The central pressure at time step i+1 is estimated 
from:

At sea:

1 1 2 3 1 4 2 5 6i i i i i i PP c c P c P c P c T c T ε+ − −= + + + + + Δ +

Central pressure [ ] at time step 
Sea surface temperature [ ] at time step 
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Transition model (Pressure)

The central pressure at time step i+1 is estimated 
from:

At land (filling model):

( )( )0 1 2expt oP P d d P tΔ = Δ ⋅ − + Δ

0

Peripheral pressure (1013 hPa) - central pressure at time t [h] after landfall
P Peripheral pressure (1013 hPa) - central pressure at landfall
tPΔ =

Δ =
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Wind field model

( ) exp M
C
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Pressure field (Schloemer):
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Wind field model

Wind field:

( )
2sin sin ( ),

2 2
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( ), Wind speed at considered loaction
 Translation speed

oriolis parameter
Air density
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Surface friction model

Converting wind speed at gradient ug height to wind 
speed at surface u(z)

( ) g
g

zu z u
z

α
⎛ ⎞

= ⎜ ⎟⎜ ⎟
⎝ ⎠

2 3
0 0 0

0

0.27 0.09log 0.018(log ) 0.0016(log )
rougness lenght

z z z
z
α = + + +

=



Eidgenossische Technische Hochschule Zürich
Swiss Federal Institute of Technology Zürich

Institute of Structural Engineering
Group Risk and Safety  

13/18

1.10.2008

Surface friction model

Identification of the rougness leght z0
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Surface friction model
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Vulnerability model

Relation between wind speed and damage
• Combining loss data from insurance companies 

with reproduced wind speed from historical data

Epistemic 
uncertainty
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Vulnerability model

Risk assessment for portfolios losses
• Transform real loss to insurance payment

Real Loss Real Loss
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Application for portfolio risk assessment
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Disaggregation of portfolios
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