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3 September 2019 - h 1230 pm CEST
Copernicus Sectoral Information System for
Disaster Risk Reduction (C3S_430)
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European Centre for Medium-Range Weather Forecasts
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L (opemics  CECMWF /@ cmece = STt




EURO-MEDITERRANEAN CENTRE O N CLIMATE CHANGE
FOUNDATION CMCC

Climate
Change

lo Investigate and model our
climate system and iis
nteractions with society

to provide reliable, rigorous,
ana timely scientific
results, which wil in tum
stimulate sustainable growth,
orotect the environment,
anc develop science
driven adaptation and
mitigation policies in 2
changing climate
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EURO-MEDITERRANEAN CENTRE O N CLIMATE CHANGE
FOUNDATION CMCC

Climate

Change

RESEARCH DIVISIONS

Advanced Scientific Computing (ASC)

Climate Simulation and Prediction (CSP)

Economic analysis of Climate Impacts and Policy (ECIP)

Impacts on Agriculture, Forests and Ecosystem Services (IAFES)
Ocean modeling and Data Assimilation (ODA)

Ocean Predictions and Applications (OPA)
Risk Assessment and Adaptation Strategies (RAAS)

REgional Models and geo-Hydrological Impacts (REMHI)
Sustainable Earth Modelling Economics (SEME)
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QUESTIONS & ANSWERS SESSION

&A

To participate in the Q&A
Session, please use
the “Questions” menu
provided by the Go-to-
Webinar system
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Disaster risk reduction and
The Copernicus Climate
Change Service

Carlo Buontempo s il { | !
Carlo.Buontempo@ecmwf.int OperHICUS

\ Europe’s eyes on Earth
With contributions from: Jean-Noél Thepaut, Cedric Bergeron,....
ECMWF
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The EU Copernicus programme

Atmosphere
Observations

feeding into x
value-added
Services

(opermicus m—) Land
@ Marine

Sentinels
o _ _ _ Emergency
Copernicus is the European Union’s operational Earth Observation and
Monitoring programme, looking at our planet and its environment for
the ultimate benefit of all citizens. @ Security

User-driven with free and unrestricted data access

<~ ECMWF
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® © ® (G Homepage | Copernicus x e

& https:/climate.copernicus.eu

it Aplicaciones ECMWF METEO Traballos

Implemented by ECMWF as part of The Copernicus Programme
‘ /"{1]\ Climate

Things to doinrg...

[ IT eBooks - Free ...

* 9= £ @ 0

Todos los peribdic... XKCD Plots in Mat... [§ Goolzoom az Las mejores pagin...

News Events Press Tenders Help & Support

ABOUT US  WHAT WEDO DATA QSEARCH

Change Service
Gp?f]i%&{%

§ European
i = Commission

IMPLEMENTED BY

S ECMWF X close

We provide

d

present and future climate, as well as

about the past,
to enable climate
strategies by

Key products and services

WWww.copernicus.eu
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DDR and weather

Climate Dorian at 14:35 UTC and observed winds around that time
Change

<4 Login +
.

Radar &Satellite ©

ather radar

12h 6RL 20
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: E]E] @ sionin News = Sport = EL PAIS
Climate

Change NEWS ANDALUCIA CATALUNA C.VALENCIANA GALICIA MADRID PAiSVASCO MAS COMUNIDADES TITULARES »

Home @ Video  World UK  Business Tech

EL TIEMPO »

Comienza la ola de calor con mdximas de 39 grados en la
mitad este

Avisos en 23 provincias, lo méas grave en Zaragoza, Navarra, La Rioja, Bizkaia y Gipuzkoa

Europe heatwave: Why are temperatures Top Storie:
on the continent soaring? US Democrats Neuer Temper aturrekord

® 3 hours ago Heatwave gripping Eurf)pe - g i m J u n i d e u ts c h I a n d we i t

World Afica  Asia  Australia  Europe  Latin

38 minutes ago

27 June:
Forecast’C  ,ropean cour

N 16-20
P records

/ I 2428 6 hours ago
Bl 2832

B s2-36 deing hit by r
I 3640 -oblem

40-44

Europe heatwave

26. JUNI 2019
COSCHEN

5 hours ago

©

*Vorlaufig gemessener Wert

|| Highest forecast
temperature
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Eisnge’s eyis an Earth
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Climate Data Store — CDS

Copemios (O sy

climete patastore (€9 ' The CDS is designed as a

~ distributed system, providing
improved access to existing
datasets through a unified
web interface

The Copernicus Climate Data Store supports scientists, policy makers and businesses by providing authoritative, quality-assured information about
the past, current and future states of the climate in Europe and worldwide.

Discover data and resources in our catalogue

Enter Search Term(s)

Access Greenhouse Gases data
products

Access the €3S Climate Reanalysis
(ERAS)

Access Sea Ice data products

GOQEH!.EHE B . SECMWF




Essential Climate Variables

TEMPERATURE, WATER VAPOUR, PRECIPITATION

OCEAN COLOUR 4 TRACE SPECIES

Change €35_312a
C35_312b
GCOS 2017 2018 2019 2020 2021

stovssensnre : " Atmospheric physics

Precipitation 4.3.5
Surface Radiation Budget 4.3.6
i Water Vapour 453 Lot 1
T L » o Cloud Properties 4.5.4
Earth Radiation Budget 4.5.5
Atmospheric composition
Carbon Dioxide 47.1 Lot 6

IcE sheeTs.
GUACIERS &
TCE Caps.

' ¥ 2 VATER VAPOUR
3 SALINITY. —

show cover 020E 5 A
suppo

ABOVE GROUND BIOMASS,

By y Methane 4.7.2 Lot6 Lot2
N I i [+)
SURFACE SUB-SURFACE eSO / Ozone 4.7.4 Lot 4
'j'gggggg‘g;\;; = GREENHOUSE GASES ;' “
@e N o L Aerosol 47.5 Lot 5
7 — s Ocean
'NUTRIENTS, TRACERS, (OCEAN CURRENT, o SN, 1
‘SEA- SURFACE SALINITY, 'OCEAN ACIDITY, OXYGEN. o
S TanLANKTON SrsorBonte sonuoisTiRe roumwaTeR e Sea Surface Temperature 53.1 Lot 3

TERRESTRIA Sea Level 53.3 Lot 2 -
Sea ice 5.3.5 Lot 1

Ocean Colour 53.7
Sea state Pressure . Above ground biomass Land hydrology & cryosphere

Seaice Precipitation + Soil carbon

Surface current Surface radiation budget - Fire disturbance Lakes 6.3.4

Ocean colour « Albedo

Carbon dioxide partial pressure Upperair (5) iers Lot 8
Ocean acidity Temperature Hydrological (5) Glaciers 6.3.6 Lot 4

Phytoplankton Wind speed and direction - River discharge Ice sheets and ice shelves 6.3.7

WaterVapour - Wateruse
6.3.16 Lot 7

Surface (10) Surface (6) Biological/Ecological/Other (7)
urface temperature Airtemperature - Land Cover
urface salinity Wind speed and direction
Sealevel WaterVapour

iface (8) Cloud properties Ground water
Temperature Earth radiation budget (incl. solar rradiance) - Lakes
Salinity - Soil moisture
Current Composition (5)

Soil moisture

Land biosphere

Nutrients Carbon dioxide Cryosheric (4)

Carbon dioxide partial pressure Methane - Snow cover Albedo

Ocean acidity
Oxygen

Other long-lived greenhouse gases
Ozone, supported by their precursors

- Glacies and ice caps
- Ice sheets

Land Cover

6.3.9
6.3.10

Lot 9

Tracers Aerosol, supported by their precursors - Permafrost

Fraction of Absorbed Photosyntheti 6.3.11 Lot 9 Lot5
GCOS has defined a list of Essential Climate Variables (ECVs) that are both

6.3.12 Lot9
technically and economically feasible for systematic observation and global -
I C S implementation, and whose observations meet important requirements of the Fire 6.3.15
UNFCCC and the IPCC. It is these variables for which international exchange is
required for both current and historical observations.

For more information, please go to: htp: 2017 2018 2019 2020 2021

Leaf Area Index

International I for Science

< ECMWF

(opernicus g e,




Climate reanalysis: ERA5

Climate
Change

(°C)

« Atmosphere/land/wave parameters
« 31 km global resolution, 137 levels
» Hourly output from 1979 onward

» Using 2016 ECMWEF forecast system
» Using improved input observations

» Ensemble data assimilation method
» Uncertainty estimates for all ECVs

GP‘ELQEEH.% B . SECMWF
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C3S seasonal forecasts - Introduction

Climate Aim: to generate seasonal forecast products based on the best information
available, to an operational schedule, and make them publicly available.

Change

METEO
FRANCE

ofis

~ ECMWF

Met Office \

‘ﬂ Climate Change
Servuce

) TR

Japan Meteorological Agency

* |Issued every month on the 13th
(likely to be moved closer to the 10t")

» Large ensembles
(members: ~50 forecast, ~25 hindcast)
« Common reference period (1993-2016)

Output
« on common horizontal resolution (1*1 degree)
» ~30 single-level variables (every 6h or 24h)
» 5 variables in pressure levels (every 12h)
(11 levels from 925hPa to 10hPa)

(opemicus @A =) CSECMWF



Climate projections

Service: Providing users with timely access to climate change
scenarios produced with state-of-the-art climate
models (CMIP, CORDEX)

Climate
Change

Observed sea ice
September 2002

- Projected
C e verage september

- - a
. seaice
{ % 2070-2090
B e
o by
,
«

Projected temperature
increases by 2090
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I +10

-
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& Registered users W Queued users % Running users 11 Queued requests

20,273 16 78 607

Dailv dOWI’IlOHdS in Terabytes

sote |\

\
p

30TB / N

2078 7

Total downloads

10TB \

oTB

2019-08-23 2019-08-24 2019-08-25 2019-08-26 2019-08-27 2019-08-28 2019-08-29 2019-08-30 2019-08-31 2019-09-01

Countries (Running or queued)

TOp 5 (Running or queued)

M European Union/EFTA 24
®  China 19
B United States of America (the) )

3 Running requests OAt

145 09:13

UTC | 02/09/2019

Requests completed

Last 1h 4242 2.3TB
Last 2h 8,016 45T8
Last 3h 10,950 62TB
Last 6h 18,283 12178
Last 12h 32,916 21.5TB
Last 24h 100,300 44.7TB

EU/EFTA (Running or queued)

il
|

Datasets TGp 8 (Running or queued)

. ERAS hourly data on single levels from 1979 to present

. ERAS complete

. ERAS hourly data on pressure levels from 1979 to present
. ERA5-Land hourly data from 2001 to present

. CMIPS daily data on single levels

wn bW N

Gpernicus

Eiope’s Byes an Earth

m European |
Commission

< ECMWF



@ Climate Data Store - implementation

Climate

Change * Ongoing physical implementation:

_ On-Premises Private Cloud -

* CloudFerro

— 34 compute servers x 2 cpu x 12 cores@ 2.2 GHz and 192 GB RAM per server

— 4 compute server x 2 CPUs x 8 cores @ 2.6 Ghz and 64 GB RAM per server
— 100 TB SSD and 900 TB HDD

"

(QP?.ED!EH% B\ .| SECMWF



2016

Proof of concept

2017 2018 2019 2020 2021
Operational Phase

Climate
Change

O

Agriclass

Global Agriculture (WenR)

AGRICULTURE &
FORESTRY

WATER
MANAGEMENT

Global Services

g
g
0
3

O

FISHERIES

O

TOURISM

+

HEALTH

European Services

o

COASTAL AREAS

_

Global Impacts (SMHI)

Global Shipping (OSM)

European Fisheries (PML)

European Tourism (TEC)

WHATWEDO® SECTORALIMPACTS - SECTORAL SPECIFIC CHALLENGES I EVROPEANSTORMSURGES

European storm surges

¥ f o

European Health (VITO)

About

European Storm Surges (Deltares)

Previous C3S
GA March 2017

CDS / Toolbox Present

launched .
Gpemicus B\ o SSECMWF

Ersrope’s eyes on Earth
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[+

Climate Services for Disaster Risk Reduction Workshop

29-30 January 2018, Bologna

Day 1 - 29 January 2018

12:30-
13:30

Registration and light lunch

13:30-
13:35

Welcome (Jaroslav Mysiak — CMCC/ PLACARD)

13:35-
13:45

Opening: Workshop objectives (Rob Swart — WUR/ PLACARD)

13:45-
14:00

How should climate services be developed in Europe to effectively support DRR?
(Interviewer: Rob Swart — WUR/PLACARD)

ERA4CS (Roger Street — UKCIP/ ERA4CS) (57)

PLACARD (Mario Pulgquerio — FFCUL/ PLACARD) (5’)

C3S (Carlo Buontempo — ECMWF) (5’)

(opermicus @

European
Commission

< ECMWF



Street et al 2018:
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Datasets Criteria Results

2 footprints
4 tracks

<<

Select All Clear Selection
Download Selection

3s Gust
Speed -
m/s:

(OP?'ZD!.

CUS

¥

Legend - WFS:
B Max Relative Vorticity |
B Min Msip t

—— T e—

Leaflet | © OpenStreethMap, WISC

European
Commission

< ECMWF
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Wind storms for the insurance sector
6

C » @& Secure https://wisc.climate.copernicus.eu/wisc/#/indicatc

home Historic Losses

This interactive visualisation
shows economic losses
estimated using the footprints
of the most extreme
windstorms to hit Europe
between 1979 and 2013.

The purpose of these data is
to provide consistent loss
estimates across all the
storms, using an open
method.

For further details, click here.
For help on using the tool,
click here.

Controls

Loss type:
Total
Aggregate by year

<«

Sort countries:
Alphabetically
©By Total Damage

Sort storms:

Chronologically
SRy Total Namane

A WISC HOME PRODUCTS EXPLORE USER G
Historic Losses

8,000
6,000 -

4,000+

Impact €m

2,000

0- E————

Estimated

United éln dom

ai
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et
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A

DISASTER
RISK
REDUCTION

BIODIVERSITY

4 P

.Y

INFRASTRUCTURE

INSURANCE

2016

2017 2018 2019 2020 2021

Proof of concept Operational Phase

Biodiversity
Standards & Infrastructure
1
Application development

Evaluation &
Quality Control
SIS

User Cases

Demo Cases

EQC - SIS
Use Cases
Use Cases
Use Cases
Use Cases By
H Demo Cases How would you use our data to help key climate-sensitive se
Demo Cases 7
- - Demo Cases e —

Previous C3S CDS / Toolbox
GA March 2017 launched  Present

Demo Cases

Copemoss CECMWF

y N
GP‘ELGL% B\ .| SECMWF

U |



Questions?

climate.copernicus.eu

Climate
Change

H . Implemented by ECMWF as part of The Copernicus Programme News Events Press Tenders Help & Suppor!
For more info: @ e : ibEa
Change Service ABOUT US  WHAT WE DO  DATA QSEA RCH
copernicus-support@ecmwf.int .
Em) oo (opermicus & ECMWF X

We provide authoritative information about the past,
present and future climate, as well as tools to enable climate :
change mitigation and adaptation strategies by policy
makers and businesses.

Carlo.Buontempo@ecmwf.int

Twitter: @carlo_tuitter Key products and services

| waw.copernicus.eu

Gpemicus M| oo SSECMWF

Eisrope’s eyes on Earth
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Retrieved from https://vimeo.com/267422379 on June 27 2019

Credits: Philip Brohan (Met Office)




Data rescue

Impiemented by ECMWT as pant of The Copernicus Programme Login/Register
. 7\ Climate
Climate ( Change Service HOME ABOUT REGISTRIESe TOOLSe QSEARCH

Change

C3S Data Rescue Service

Key products and services

Upper Air Observations Metadata
Inventory
(Fixed platforms)

Land Surface Observations

Data Rescue Projects Interactive Map Metadata Inventory

Upper Air Observations Metadata
Inventory
{Moving platforms)

Marine Observations Metadata

T Metadata Exchange Tool

(OP?.CDEEH% B .| SECMWF




Evaluation and Quality Control (EQC) for the CDS

Climate
Chan

PRODUCT ASSESSMENT
GpernlCUS /@\‘ climgte Change Product Name: PRODUCT GENERATION

b S Servlcem Version: QUALITY CONTROL
Europe’s ayes on Earth Organisation: VALIDATION

Short summary for esch

Assessment Date: UNCERTAINTY CHARACTERISATION  [4lly category
Overall QA summary: USAGE / APPLICATIONS

Global glaciers elevation changes and mass balance b e [.]

Time series of glacier-wide changes in elevation and changes in mass

®  CDS template for consistency across data products.

Overview  Download data  Interactive map data quality PRODUCT DESCRIPTION ®  Allows following of versions and updates to
products.
The Glacier Change Service provides time series of glacier-wide changes in:
« Elevation from terrestrial, air and space borne geodetic surveys . ion and

® Traceability Di
* Changes in mass from glaciological in-situ measurements. raceability Disgram

PRODUCT GENERATION

®  Describes how the product is produced
®  Algorithm calibration

®  satellite homogenisation (for LTDRs)

& Code repository

Both subsets are provided as ESRI shapefiles containing the location of the glacier
|label point in geographic coordinates (longitude and latitude in degrees), which are
referenced to the WGS84 datum, and some general statistic information about the
glacier. Both shapefiles come with one ancillary .csv file containing the time series
of observed glacier changes and information of the original sources.

L ion and

Note: The mass balance series consists of usually continuous annual balance
measurements, The elevation change series consist of multi-annual changes with
sometimes overlapping survey periods. For combining mass balance and elevation change data QUALITY INDICATORS
need again 1o be converted to annual change rates and mass changes need to be converted to m
850 kg.m 3.

®  Quality Control / Known issues

®  Quality Flags

® Validation

—]
S
-
-
—'{ ® Intercomparison
L
—]
-
L

® har

Keywords: glacier, change series, geodetic elevation change, glaciological mass balance

Reference| Citation:: WGMS (2016): Fluctuations of Glaciers Database. World Glacier Monitoring
DOI:10.5904/wgms-fog-2016-08. WGMS downloads

® Doc ion and References |

DATA DESCRIPTION PRODUCT USAGE / APPLICATIONS ®  GCOS climate requirements |

bal gl elevation changes a ®_Applications I

Spatial coverage:

Spatial resolution:

_"l ® _Consistency, processing maturity, issues
(e & lidat !
; B INDEPENDENT ASSESSMENT delkiation / |
Temporal resolution: om annual To =
(1a) '—P| ®  Assessment of uncertainties |
Data format: E hapefiles
ttatorma ——>{s  Maturity matrix / Gcos |
L e Guidanceto users / Fap / use cases |

Temporal coverage:

Quality of data

« Assessments

« User guidance

« Gaps and limitations

Quality of tools
» Fitness for purpose
« Best practices

Quality of service

« Speed,
responsiveness

« System availability,

Qper NICUS H European

Eisnge’s eyis an Earth Commission

< ECMWF




< C O @& https//climate.copernicus.eu w @ a i. By ~ 4% q G a s 0oR 9 :

\_" Change Service ABOUT US WHATWEDO DATA U SEARCH
m o (opernicus CCECMWF X

We support scientists, policy makers and businesses by

providing authoritative, quality-assured information about
the past, present and future climate.




Climate
Change

@ Conclusions

The environmental challenge opens a number of new research questions
that can only be tackled by an interdisciplinary approach.

The scale of the environmental challenges we face is such that we need a
step change our way of dealing with climate, pollution and weather data.

Copernicus services are making an unprecedented amount of
environmental data operationally available in a free and unrestricted
manner.

The data is not information without users and context.

Whilst the generation of the underpinning data can be operationalized and
centralized the tailoring and contextualization is best done downstream.

(opemicus A = | €ECMWF




COPERNICUS CLIMATE CHANGE
SERVICE

Sectoral Information System to Support Disaster
/@\ Risk Reduction

ITT Ref: C3S_430

Climate Change

Paola Mercogliano
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Change

Objective

Development of a Copernicus
Climate Change Service for
Disaster Risk Reduction (DRR) Records

for Pluvial Flood Risk of

Assessment in Urban Areas damage
and loss

UNIVERSITY & RESEARCH

Centro Euro-Mediterraneo
sui Cambiamenti Climatici

%29 Koninklijk Nederlands ge éo)

&
f:_.‘ Meteorologisch Instituut

I

Ministerie van Infrastructuur en Waterstaat N

CDS
climate
datasets

VHR
dynamical
downscaling

European I GQEJZQQLE{% _c Ec MWF

Commission



@

Climate

Change

Development of a Copernicus Climate Change Service for Disaster Risk
Reduction (DRR) for Pluvial Flood Risk Assessment in urban areas

Data about extreme precipitation indices and indicators at European
scale

Catalogue of past precipitation events occurred in European
demonstration pilot cities (including additional information such as
damages and losses )

Pluvial flood risk analysis on European demonstration pilot cities

Demonstrating the service value by combining high-resolution, probabilistic description of
extreme precipitation, exposure datasets and damage/vulnerability models into a
comprehensive pluvial flood risk assessment

| oo | (occemcss £SECMWE



Conceptual Overview of the Workflow

Climate Dynamical downscaling on selected cities
Change S ——————— H
Climate Data Store E-OBS ERAS ERAS-land  UERRA  ERAS,,
USER Hai .
aily resolution
REQUIREMENTS
i ‘ i . . rainfall indices
information
---------- »>
at European scale
EVA
sub-daily resolution
P .ax Under fixed RP
catalogue of for differeet o @ | e}-
___________________________ » basteventsover duration
20 vulnerable
cities
POTA
4' L
i Damage ---------- Re-assessed events
vvvvvvvvv * and loss i Damage and vulnerability models ﬂoof’_r'Sk modeling over R
modelling P 5 d 20 cities
xposure datasets s s input
CATDAT, EM-DAT, NatCatService, SIGMA, DesInventar, ...... LSM INSYDE approa ches
main output




Conceptual Overview of the Workflow

Climate Dynamical downscaling on selected cities
Change = suumm H
Climate Data Store E-OBS ERAS ERAS-land  UERRA  ERASy.
USER Hai .
aily resolution
REQUIREMENTS
i ; | 5 X rainfall indices
information
at European scale
EVA
sub-daily resolution
P .ax Under fixed RP
catalogue of for different - =  lal.
___________________________ » basteventsover duration
20 vulnerable
cities
POTA
4' L
i Damage e Re-assessed events
vvvvvvvvv * andloss i Damage and vulnerability models ﬂoof’_r'Sk mOdEImg COVER T I oo sneessramasessssemassaressemanesnanasas)
modelling P 5 d 20 cities
xposure datasets . + input
CATDAT, EM-DAT, NatCatService, SIGMA, DesInventar, ...... LSM INSYDE approaches
main output




@ User Requirements

Climate
Change

User Champions Group

e Workshops

* Discussion between partners, Copernicus
representatives and selected additional invitees

* Engagement of a high level policy organizations

Public administrations and city councils

» Civil protection and risk management actors
Insurers and financial organizations

* Business companies

List of indicators

Activities:

Desk review of the available material from C3S and other relevant projects
Large scale consultation

Participation in the Global Platform for DRR

Synthesis of user requirements

it will follow a dedicated talk by C.Jacob B .| (oemcs CSECMWF
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Climate Data Integration

Climate data integration has the main goal to develop a strong connection
between already available data and data ad-hoc produced to improve the spatial
and temporal resolution of precipitation data currently available for pluvial flood
analysis.

Time resolution: 24 hours

E-OBS Spatial resolution: 28 km
Time resolution: 1 hour
ERAS Spatial resolution: 31 km
Time resolution: 24 hours
ERAS-Land Spatial resolution: 9 km
Time resolution: 24 hours
UERRA

Spatial resolution: 5.5km

ERAS reanalysis dataset
Spatial resolution: 31km
Temporal resolution: 1-hour

4

ERAS,, . downscaled dataset
Spatial resolution: 2km
Temporal resolution: 1-hour

i @pﬁcnicvs S ECMWF



Criteria for cities selection

Climate
Change

* The list of the cities
will be defined

within the User’s Population (P)
R o t O P<750k
ec.|u-|r-emen O 750k<P<2M
activities. o
* The map shows the

Vulnerability Index

candidate cities (percentile p)
based on their o g <D
vulnerability and
population

0.80<p<0.90

@® 09<p<1.00

A - * o

Data source: Eurostat; Tapia et al, 2017



Conceptual Overview of the Workflow

Climate Dynamical downscaling on selected cities
Change e —————— H
Climate Data Store E-OBS ERAS ERAS-land  UERRA  ERAS,,
USER g -
aily resolution

REQUIREMENTS
i ‘ i . . rainfall indices

information

‘ at European scale
EVA
P .ax Under fixed RP
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Analysis of the extreme weather events

G

Climate
Change

(product at European level)

1) Extreme weather indices (EWIs): following the ETCCDI definitions, a set of
weather indices will be calculated for characterizing the main features of
precipitation patterns at European scale. These indices will be computed on fly
giving the opportunity to define computational domain (e.g. a specific country)
and time window (a single day, a specific year, ...)

2 )Extreme Value Analysis (EVA): Extreme Value Theory (EVT) will be applied for
modelling the stochastic behavior of high return period/extremes events (in
terms of Intensity, Duration, Frequency — IDF Curves). In this case, daily dataset
will be adopted.

| (Ooﬁmicus < ECMWF




Analysis of the extreme weather

G

Climate
Change

events(products for the 20 cities)

1) Extreme Value Analysis (EVA): Extreme Value Theory (EVT) will be applied for
modelling the stochastic behavior of high return period/extremes events (in
terms of Intensity, Duration, Frequency — IDF Curves). In this case, sub-daily
dataset will be adopted.

2) Peaks Over Threshold Analysis (POTA): the events exceeding a defined
threshold will be evaluated. Such a threshold will be used as filter to build the
catalogue of past precipitation events for a target city. The filter elements will be
the city, the duration, the period.

When available, the catalogue will present recorded impacts from public
accessible repositories (EMDAT, Emergency Database, the Copernicus Emergency

Services, etc. ) B oo | (ocemcss 28 ECMWE




Conceptual Overview of the Workflow

Climate Dynamical downscaling on selected cities
Change S ——————— H
Climate Data Store E-OBS ERAS ERAS-land  UERRA  ERAS,,
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at European scale
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Case studies -

risk assessment

Hydraulic model
(LSM) for Hazard
assessment

v’ Coarser-resolution DEM (MERIT) for
all the selected cities

v’ Very high resolution LiDAR—derived
DEM for 3 cities

The risk assessment will cover all cities for which the ERA-5 will be downscaled to
2km resolution. In order to estimate the expected annual damage, the evaluation
is based on the application of a pluvial flood hazard model and on the economic

pluvial

flood hazard

Flood extent and water
depth for precipitation
events for different return
periods

Flood damage
model (INSYDE)
for Damage
assessment

assessment of the investigated cities.

| (Opﬁmicus
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< ECMWF



@ ICT solutions

Eu;“nagtj High level Architecture
[Climate Data Store
CDS Infrastructure
Development of a Service Cimate Daases C;"'\“"““"E‘“’““E““‘“ ) End Users will be enable to:
Web Portal to be Bmmm * Access and download
integrated in the ' data and documents
- et doptentcn <1:i>g§ul * Access, process and
Copernicus Web Portal visualize extreme events
Cos APl stored in the catalogue
retrieve data
_ * Set/change values of
KNMI Facilities some parameters
N ()
High collaboration with Avancad sttaien Socko-sconomic
ECMWEF developers == s i aiaton. Datasets
Engagement of — =
stakeholders, champions, Somele oelecied ciies
CMCC Facilities
end-users
- (ODS?EDiCQS < ECMWF




Thank you for your attention
/"@\

Paola MERCOGLIANO
Email: paola.mercogliano@cmcc.it

Climate Change

https://climate.copernicus.eu/
http://copernicus.eu/
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/@\\ User engagement

Copernicus Sectoral Information System for
Disaster Risk Reduction (C3S_430)

Climate Change

Claire Jacobs, Jaroslav Mysiak

o | (opemics €3 ECMWEF
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Climate services for DRR: Data gaps

Climate Climate services for disaster risk
Change reduction workshop: report

- Historical observations
- Event catalogue

EEAReport | No 15/2017

Climate change adaptation and disaster
risk reduction in Europe

20-2() an 2 -

29-30 January 2018, BOIGg i3 Enhancing coherence of the knowledge base, policies and practices

IS5 1977 8443

‘ Change Service
climate.copemicus.su

European Environment Agency g"j}
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Climate

Change | Inventory of user requirements

e Review existing work

* Large scale user consultation, mobilise network (side events, interviews)
e Compatible with URDB

Define the scope of the service to support DRR
* System requirements

e Case studies for demonstration of service

* Service continuation

Go%r.,niszgﬁ £ ECMWF

European
Commission




@ Define scope of service and demonstration

Climate

Change o Specification of service based on user interactions
e Case studies (end to end applications) with added value to demonstrate
the service is fit-for-purpose
e Confirmation by means of:
-Review by key users
-Presentation to targeted audience science- policy events

¥

Scope of the service refined and identified
cases to demonstrate value

European | (Oo%r.,nisz}zﬁ £ ECMWF




@ Mechanisms for uptake of the service

Climate

Change  Describe arrangements that foster uptake of the service
* Value-added services based on data Copernicus C3S
« Commitments of representatives in case study areas

4

Business model to allow the service to continue

Goﬁamiszg& £ ECMWF

European
Commission




@ Target groups and relevant networks

Climate
Change

Target groups

* Public administration & city councils; ICLEI, Covenant of Mayors
* Civil protection and humanitarian aid

* |nsurers and financial organisations

* High-level policy organisations (EFDRR, DRMKC, EEA, ..)

* Copernicus EMS

Projects/networks
e H2020: CLARA, CLARITY, INSURANCE, REISIN, LODE (DG ECHO), LIFE: FRANCA,
RAINBO

e Climate-KIC (SAFERPLACES)
e (C3SHEALTH
e PLACARD Platform

European | (Oo%r.,nig,&zﬁ £ ECMWF
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August-September: Introduce project, establish key contacts, desk review

September-November: Workshop sessions (side events), targeted interviews

December: Description of service and case studies

European | (Ooiar.,nisz}gﬁ £ ECMWF



Claire.Jacobs@wur.nl
Jaroslav.mysiak@cmcc.it

Thank you for your attention
/"@\

Climate Change

https://climate.copernicus.eu/
http://copernicus.eu/
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