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Why Extreme Events ?

From 1970 to 2012, 8 835 weather-climate and water-related disasters were reported globally. 
Together they caused the loss of 1.94 million lives and economic damages of US$ 2.4 trillion (*)

(*) ATLAS OF MORTALITY AND ECONOMIC LOSSES FROM WEATHER, CLIMATE AND 
WATER EXTREMES (1970–2012), WMO 2014
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Extreme Events information in the CDS catalogue and downstream services

Ø OPERATIONAL WIND STORM SERVICE

Ø PLUVIAL FLOOD RISK ASSESSMENT

Ø EXPERT TEAM ON CLIMATE CHANGE DETECTION AND 
INDICES (ETCCDI) & HEAT STRESS INDICES



Climate
Change

Extreme Events information in the CDS catalogue and downstream services

Ø OPERATIONAL WIND STORM SERVICE

Ø PLUVIAL FLOOD RISK ASSESSMENT

Ø EXPERT TEAM ON CLIMATE CHANGE DETECTION AND 
INDICES (ETCCDI) & HEAT STRESS INDICES



Climate
Change

O p e r a t i o n a l  W i n d s t o r m  S e r v i c e  f o r  I n s u r a n c e
Objective
• to provide authoritative and up to date windstorm data to insurers to support risk 

and loss assessments
Why
• European Winter Windstorms are a major cause of insurance sector losses.
How
• To help the sector better understand this risk, C3S carried out a Sectorial Information 

Service Proof of Concept project (“WISC”) from 2016 to 2018 to provide improved 
information about European Windstorms. WISC relied on ERA-INT input

O p e r a t i o n a l  W i n d s t o r m  S e r v i c e  f o r  I n s u r a n c e
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Key features of the operational service:
• operational tracking and footprinting of ERA5 data.
• ERA5 based data will be used to update risk and loss 

indicators.
• New products will be available from the climate 

data store (CDS) alongside the existing WISC data at 
https://wisc.climate.copernicus.eu

https://climate.copernicus.eu/operational-windstorm-service-
insurance-sector

https://wisc.climate.copernicus.eu/
https://climate.copernicus.eu/operational-windstorm-service-insurance-sector
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D a t a  c h a i n :  T r a c k - > F o o t p r i n t - > L o s s e s
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V u l n e r a b i l i t y  a n d  L o s s  D a t a

ERA based 
storm footprints Exposure / Vulnerability

• CORINE – 45 land classes
• PAGER – 106 construction types – aggregated to 6 

types
• Fragility curves applied for these 6 types
• Fragility to vulnerability curves via reconstruction 

costs
• GDP per NUTS3 region applied

Process for Loss Assessment
• Datasets clipped to NUTS3 regions before 

loss calculations applied 
• Loss per hazard (max gust speed) from 

fragility curves
• Loss ratio multiplied by reconstruction cost 

per building type
• Losses adjusted by GDP per region
• Validate losses vs actuals

Revised risk and loss estimates
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F r o m  f o o t p r i n t  t o  e c o n o m i c  l o s s

Vivian (26-02-1990)

Extra-tropical cyclone
Max winds 120-160 km/hr

Footprint

Reported loss: 5.6bn
Calculated loss: 4.5bn
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P L U V I A L  F L O O D  R I S K  A S S E S S M E N T  

PLUVIAL FLOOD RISK ASSESSMENT in urban areas is a Copernicus Climate Change Service 

Sectoral Information System 

to support

different communities in the assessment of risks associated to extreme precipitation events 

in Europe with user-friendly queries to visualize and download several tipologies of 

information (for example from precipitation intensity to the flooded areas and average

economic damages) 

Project partners
Main contractor
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D a t a s e t  a n d  A p p l i c a t i o n s
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A p p l i c a t i o n  1 :  E x t r e m e  P r e c i p i t a t i o n  
S t a t i s t i c s  f o r  E u r o p e  E x p l o r e r

Application enables
the User to easily
access, analyse and/or
compare information
extracted from the
Extreme precipitation
indicators for Europe
and European cities
from 1950 to 2019
dataset available in
the CDS.



Climate
Change

A p p l i c a t i o n  2 :  C a t a l o g u e  o f  p a s t  e x t r e m e  
p r e c i p i t a t i o n  e v e n t s  f o r  E u r o p e

Query request reports for
selected area and period,
features of the occurred
extreme precipitation
event(s).

Query provides
information on magnitude,
percentage of area
potentially affected and,
when available,
information related to
damages recorded from
external repositories.



Climate
Change

A p p l i c a t i o n  3 :  U r b a n  P l u v i a l  F l o o d  R i s k  
A n a l y s i s

Application provides a scenario-based assessment of 
hazard and potential damage related to urban pluvial
flooding for the current climate.

The application is based on flood indicators for 
European cities from 1989 to 2018.
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Expert Team on Climate Change Detection (ETCCDI) & Heat Stress Indices
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C3S value chain: ESOTC 2020
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Attribution & Extremes

Provide information about event in the 
context of climate change with as short a 
delay as possible
à “Rapid service”
A response to user requirements at various 
levels

Credit: National Academy of Sciences, 2016

Credit: BBC

Credit: NYT

Credit: TheLocal.se

Extreme event happens
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C r e a t i n g  C l i m a t e  I n f o r m a t i o n  &  A p p l i c a t i o n s  
f o r  U s e r s  A c r o s s  S e c t o r s


