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Risk Management Solutions

P Provider of Cat Models for Insurance Industry

I Earthquakes

I Hurricanes / Winter storm

i Terrorism, Pandemic FIlu é
b Flood Models: i

i UK (2008)

I Germany (2006)

I Belgium (2002)
P Under development

I Europe (2013)

I North America (2013)
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Agenda

p Cat Modelling
P Flood model methodology
P Uncertainty
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Cat modelling in Insurance

Objectives:
Local flood risk (premium)
Cumulative flood risk (capital retention / Reinsurance)
Correlation between locations (portfolio optimization)

Techniques:
Actuarial loss models
Engineering approach
Catastrophe models
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Actuarial models
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Frequency and Severity by exposure class
Assumes stationarity and representative data
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Engineering studies: Flood Maps

Major Rivers
- 75yr Major River Flood Zone

75yr Minor River Flood Zone
- London Boroughs

R

Minor River Flood Zone includes flooding from small rivers
and streams, overland flow, and natural pooling of rainfall in areas ;
of low topography. Also includes lakes and tidal areas.

8 Miles
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Cat modelling

Stochastic event set based on science and engineering

Synthetic loss experience
Actuarial statistics
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The RMS Approach to Catastrophe Modeling

P Define set of realistic but unobserved cat events

p Calculate losses from each event for a client portfolio

P Apply insurance conditions

P Combine losses with occurrence probabilities to get risk statistics

Quantify Financial
Define Event CaIClIJ:I)z;tgtrll:SIood Calculate Damage Loss
Stochastic Hazard Vulnerability & Financial
Module Module Exposure Module

Module
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Hazard model components (simplified)
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Precipitation Model

P Comprehensive set of flood causing rainfall events
I Represent extremes
I Spatio-temporal development

p Statistical model to generate monthly anomalies
P Downscaling to 3-hourly time steps on 6km grid
P Input data:

I Gridded observed daily precipitation (50 years)
I Reanalysis data

P Atmospheric forcings from analogue month
P 50,000 years of continuous precipitation
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Rainfall — Runoff Model and River Routing

P RRM
I based on Topmodel
I Uniform precipitation over catchments

I 14 calibration parameters
I Runoff, saturated areas

mmmmmm

I 3htime steps Ty o
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I Single channel per catchment EUFL catchments

P Routing

I 1d Muskingum 7 Cunge

I 4 parameters
I 5 minute time steps
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Routing and RRM Calibration

oo b Calibration to observed runoff
P 19811 2006
b 4,500 gauges (1,300 used)

P Genetic algorithm
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Defence failure

b Stochastic failure model “ 1O N
b Failures correlated in space € gz vﬁ
P Based on published SoP where available I &w‘{:;
b Regionalization based on value of é‘ ek

protected assets

Spatial coverage of
EA defence DB (2008)
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Example of Stochastic Event:

100yr Rainfall, 680m £ loss for Greater London

O Sunburyzon-thames

2GOogle
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