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Q U E S T I O N S  &  A N S W E R S  S E S S I O N

To participate in the Q&A 

Session, please use 

the “Questions” menu 

provided by the Go-to-

Webinar system
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Sentinels

The EU Copernicus programme

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.

User-driven with free and unrestricted data access

Atmosphere

Climate

Land

Marine

Emergency

Security

Observations 

feeding into 

value-added 

Services
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DDR and weather 
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Longer time-scales
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C l i m a t e  D a t a  S t o r e  – C D S

The CDS is designed as a 

distributed system, providing 

improved access to existing 

datasets through a unified 

web interface
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Climate reanalysis:  ERA5

• Atmosphere/land/wave parameters
• 31 km global resolution, 137 levels

• Hourly output from 1979 onward

• Using 2016 ECMWF forecast system

• Using improved input observations
• Ensemble data assimilation method
• Uncertainty estimates for all ECVs
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Aim: to generate seasonal forecast products based on the best information 
available, to an operational schedule, and make them publicly available. 

C3S seasonal forecasts - Introduction

• Issued every month on the 13th 

(likely to be moved closer to the 10th)

• 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)
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Climate projections

Service:  Providing users with timely access to climate change 

scenarios produced with state-of-the-art climate 
models (CMIP, CORDEX)
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C l i m a t e  D a t a  S t o r e  - i m p l e m e n t a t i o n

• 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

Phase I
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Operational Phase

CDS / Toolbox 

launched

Previous C3S

GA March 2017

2016 2017 2018 2019 2020 2021

Present

Agriclass
Global Agriculture (WenR)

Proof of concept 

Global Impacts (SMHI)

Global Shipping (OSM)

European Tourism (TEC)

European Health (VITO)

European Storm Surges (Deltares)

FISHERIES

European Fisheries (PML)
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Street et al 2018: 
https://www.sciencedirect.com/science/article/pii/S2212420918309373?via%3Dihub
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Daria 
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Wind storms for the insurance sector
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Operational Phase

CDS / Toolbox 

launched

Previous C3S

GA March 2017

2016 2017 2018 2019 2020 2021

Present

BIODIVERSITY

DRR

Standards & Infrastructure

Application development 

Biodiversity

User Cases

Demo Cases

Use Cases

Use Cases

Use Cases

Use Cases

Demo Cases

Demo Cases

Demo Cases

Demo Cases

Evaluation & 

Quality Control 

SIS

EQC - SIS

Proof of concept 
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climate.copernicus.eu

For more info:

copernicus-support@ecmwf.int

Carlo.Buontempo@ecmwf.int

Twitter: @carlo_tuitter

Questions?



Credits: Philip Brohan (Met Office) 

Retrieved from https://vimeo.com/267422379 on June 27 2019
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E v a l u a t i o n  a n d  Q u a l i t y  C o n t r o l  ( E Q C )  f o r  t h e  C D S

Quality of data

• Assessments

• User guidance

• Gaps and limitations

Quality of tools

• Fitness for purpose

• Best practices

Quality of service

• Speed, 

responsiveness

• System availability, 

…

data quality 
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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.
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Sectoral Information System to Support Disaster 
Risk Reduction

ITT Ref: C3S_430

COPERNICUS CLIMATE CHANGE 
SERVICE

3th September 2019

Paola Mercogliano 
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O b j e c t i v e

Development of a Copernicus 

Climate Change Service for 

Disaster Risk Reduction (DRR) 

for Pluvial Flood Risk 

Assessment in Urban Areas  

VHR 
dynamical 

downscaling 

Records

of 

damage

and loss

CDS 
climate
datasets



Climate

Change

O b j e c t i v e

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 
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C o n c e p t u a l  O v e r v i e w  o f  t h e  W o r k f l o w
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U s e r  R e q u i r e m e n t s

User Champions Group
• Public administrations and city councils

• Civil protection and risk management actors

• Insurers and financial organizations

• Business companies

List of indicators
• Workshops 

• Discussion between partners, Copernicus 

representatives and selected additional invitees

• Engagement of a high level policy organizations 

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
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C l i m a t e  D a t a  I n t e g r a t i o n  

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.

Climate

Dataset Precipitation Data Resolutions

E-OBS
Time resolution: 24 hours

Spatial resolution: 28 km

ERA5
Time resolution: 1 hour

Spatial resolution: 31 km

ERA5-Land
Time resolution: 24 hours

Spatial resolution: 9 km

UERRA
Time resolution: 24 hours

Spatial resolution: 5.5km

ERA5 reanalysis dataset

Spatial resolution: 31km

Temporal resolution: 1-hour

ERA52km downscaled dataset

Spatial resolution: 2km

Temporal resolution: 1-hour
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C r i t e r i a f o r  c i t i e s  s e l e c t i o n

ERA52km will cover about 20 of the most vulnerable cities in Europe to 

urban pluvial flooding    

• The list of the cities 

will be defined 

within the User’s 

Requirement 

activities.

• The map shows the 

candidate cities 

based on their 

vulnerability and 

population 

Data source: Eurostat; Tapia et al, 2017
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A n a l y s i s  o f  t h e  e x t r e m e  w e a t h e r  e v e n t s  

( p r o d u c t  a t  E u r o p e a n  l e v e l )

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.
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A n a l y s i s  o f  t h e  e x t r e m e  w e a t h e r  

e v e n t s ( p r o d u c t s  f o r  t h e  2 0  c i t i e s )

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. )
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C o n c e p t u a l  O v e r v i e w  o f  t h e  W o r k f l o w
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C a s e  s t u d i e s  – p l u v i a l  f l o o d  h a z a r d  a n d  

r i s k  a s s e s s m e n t

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

assessment of the investigated cities.

Flood extent and water 

depth for precipitation 

events for different return 

periods

Flood damage

model (INSYDE) 

for Damage

assessmentHydraulic model 

(LSM) for Hazard

assessment

F L O O D  R I S K  

E V A L U A T I O N

 Coarser-resolution DEM (MERIT) for 

all the selected cities 

 Very high resolution  LiDAR–derived 

DEM for 3 cities
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I C T  s o l u t i o n s

Development of a Service 

Web Portal to be 

integrated in the 

Copernicus Web Portal

End Users will be enable to:

• Access and download 

data and documents

• Access, process and 

visualize extreme events 

stored in the catalogue

• Set/change values of 

some parameters

High level Architecture 

High collaboration with 

ECMWF developers

Engagement of 

stakeholders, champions, 

end-users 
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Thank you for your attention

Paola MERCOGLIANO
Email: paola.mercogliano@cmcc.it

https://climate.copernicus.eu/ 

http://copernicus.eu/
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Copernicus Sectoral Information System for 
Disaster Risk Reduction (C3S_430)

Claire Jacobs, Jaroslav Mysiak

User engagement
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C l i m a t e  s e r v i c e s  f o r  D R R :  D a t a  g a p s

- Historical observations

- Event catalogue
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O b j e c t i v e s

Inventory of user requirements

• Review existing work

• Large scale user consultation, mobilise network (side events, interviews)

• Compatible with URDB

Define the scope of the service to support DRR

• System requirements 

• Case studies for demonstration of service

• Service continuation



Climate

Change

D e f i n e  s c o p e  o f  s e r v i c e  a n d  d e m o n s t r a t i o n  

• Specification of service based on user interactions

• Case studies (end to end applications) with added value to demonstrate

the service is fit-for-purpose

• 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
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M e c h a n i s m s  f o r  u p t a k e  o f  t h e  s e r v i c e

Describe arrangements that foster uptake of the service

• Value-added services based on data Copernicus C3S

• Commitments of representatives in case study areas

Business model to allow the service to continue
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T a r g e t  g r o u p s  a n d  r e l e v a n t  n e t w o r k s

Target groups

• Public administration & city councils; ICLEI, Covenant of Mayors

• Civil protection and humanitarian aid

• Insurers and financial organisations 

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

• Copernicus EMS

Projects/networks  

• H2020: CLARA, CLARITY, INSURANCE, REISIN, LODE (DG ECHO), LIFE: FRANCA, 

RAINBO 

• Climate-KIC (SAFERPLACES) 

• C3S HEALTH

• PLACARD Platform
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T i m e f r a m e

• August-September: Introduce project, establish key contacts, desk review 

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

• December: Description of service and case studies
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Thank you for your attention

Claire.Jacobs@wur.nl

Jaroslav.mysiak@cmcc.it

https://climate.copernicus.eu/ 

http://copernicus.eu/


