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. Subsidence : The motion of a surface
. Historical events

Modeling drought, a pipe dream ?
. Employed data sets
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. Model overview
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Subsidence : The motion of a surface m%g;.,"'l
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Temperate climate in France
- Main risk factor is drought

o Evapotranspiration

@ Absorption by the roots Definition of drought .
o Clay layers .
o Shrinkage of the clay soils PrOIOnged per|0d of

7 House setingand appearance precipitation deficiency,
resulting in shortages in the
water supply, which can be
amplified by higher mean
temperatures
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= 1989 : Very dry autumn - Drought-induced soil subsidence gets

= 2003 :

= 2011

part of the natural catastrophe insurance system of the
CCR (2.5 billion € of damage between 1989 and 1999)

Summer heat wave > 1.2 billion € of damage

: Rainfall deficit during winter = 0.6 billion € of damage
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Different types of drought C) -

= Vague concept of abnormal intensity

Low reaction rate
- Beginning? End?

Changing criteria for a drought event to be
acknowledged as a natural catastrophe by the CCR
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Employed data sets mﬂ
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Geological data
e . Map of risk Meteorological data
] Ievel§ for soil 1st of January 1950 to 30th of
i sub5|d.ence June 2015 on a uniform grid of 50
* New risk levels T <

includipg the * Daily mean temperature
portfolio * Daily cumulated rainfall
exposition
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Historical reinsurance claim data

Number of acknowledgements as a natural catastrophe
of drought events between 1989 and 2013

Historical insurance claim data

Number of NAT CAT

Sy For every claim between 2003 and 2014 we
2 dispose of:

— « Date of occurrence

-

* Place of occurrence

 Amount of the claim

* Sum assured of the insurance policy
* Line of business
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Model overview :ra:!ém‘" u

Hazard module BERLIN 2018

Division of France Modeling of
into climate temperature and Legend

Meteorological
observations

regions precipitation @
252 meteorologi-
cal stations
Calcul of drought Downscaling on Simulation of
indices departmental scenarios @
level
7 climate
regions
Combinig with
8 Occurrence and departments
explanatory ¥
< severity model
variables (weather, clibeation O
risk level,...) NI mE
1\
D France

Simulated scenarios Occurrence and STy
+ severity model Loss distribution

current portfolio application
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a. The Hazard Module
b. The Vulnerability Module

c. The Financial Module
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Dividing France into climate regions using a hierarchical clustering algorithm :

7 Mediterranean climate

6 Oceanic climate of the Aquitaine Basin

5 Qceanic climate of the North-West

4 Modified oceanic climate

vy

3 Semi-continental climate

2 Mountain climate

1 High mountains climate
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The Hazard Module [EE!%E;’“
BERLIN 2018

Decomposition of the temperature .

time series and modelling of the g = :

residual using an ARMA process :

seasonal
—

trend
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The Hazard Module [EE!%E;’“
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Compa rison of observations (mean temperature of June/July/August)

with the distribution of simulations (quantiles of 50% in blue, 10%/90% in green, 5%/95%
in yellow and 0.5%/99.5% in red)
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Precipitation in mm
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Precipitation modelling using a conditional gamma distribution
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— — time series simulations
— gamma distribution simulations
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The Hazard Module m%g;g“-
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Compa rison of observations (mean precipitation of June/July/August )

with the distribution of simulations (quantiles of 50% in blue, 10%/90% in green, 5%/95% in
yellow and 0.5%/99.5% in red)
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Downscaling
= Dynamical approach : Resolve explicitly the
physical and dynamical climate system

= Statistical approach : Research a statistical relation
between variables at regional and local scale '
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Modelling of the destruction rate using Generalized Linear Models
The Generalized Linear Model : Y=g 1(X0 + ¢) + ¢
The dependent variable : Destruction rate = Occurrence *

The linear predictor :

« Standardized Precipitation and Evapotranspiration Index (of year N
and N-1)

« Soil risk level
« Number of acknowledgements as a natural catastrophe
* Proportion of individual houses insured

Claim cost

Sum assured
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The Vulnerability Module

Occurrence of at least one claim

Categorization of the linear predictor variables
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Claim rate

Mean destruction
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Comparison of observed (black) and simulated (red) claims between
2003 and 2014
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The Annual Exceedance Probability (AED)

—— 2 simulated years
—— partial knowledge of 2015
0% 4 — damage costs of the 2003 drought
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Comparison of the historical mean cost and the simulated

mMmean CoO St . Historical average costs Simulated average costs
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a. Model results
b. Model limitations

c. Axes for improvement
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Model for drought-induced soil subsidence able to :
« Simulate the occurrence and the intensity of the hazard
« Estimate the induced claim costs
« Determine the probability of any event

Model limitations :
« Numerous hypothesis needed for the different parts of the model
« The physical phenomenon remains partially unexplained
« The historical claim data is biased and covers only a short time period
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Axes for improvement :
« Peaks of temperature
« Correlation between temperature and precipitation
« Distinction of different drought types
« Definition of a severity measure
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