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Climate insights have never been more impo

Climate

Mapping changes in surface temperature: every year from 1950 to 2021
Change ppIng ] P Yy

World Economic Forum 2022: Global Risks
Report: “most severe risks on a global scale
over the next 10 years”

Il Economic M Environmental Il Geopolitical [l Societal
Climate action failure
Extreme weather
Biodiversity loss
Social cohesion erosion

Livelihood crises

There are more climate related disasters now than
ever before. Improving our ability to describe then
and predict them would equip our society to better
manage them.
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¢ Qué es el Servicio Europeo de Cambio Climatico (C3S) ?

¢ Qué productos se ofrecen ?

¢Como acceder a los productos de C3S y qué herramientas de
apoyo existen ?

¢ Para qué sirven los Sistemas de Informacion Sectorial (SIS) ?

¢ Algun otro componente en C3S ?
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Climate INFORMATION

Change -
i Observations Climate Data Store Legislators (EU)

Simplification / Standardisation

Traceability / Transparency

What is the Copernicus Climate Change Service (C3S)?

PETABYTES

authoritative quality- tools to inform climate change examples of best practice in
controlled data and mitigation and adaptation the use of climate
information based on Earth - strategies by policy makers information.

Observation about the past, and businesses;

present and future climate; G)pernlcus B .| €ECMWF




@ Estructura de C3S

Climate
Change European commission -m) EU estados miembros,
e.g.,FP7 Space call, H2020 ESA, EUMETSAT, EEA,
WMO..
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Garantia de calidad
Integridad del Servicio

Necesidades de usuarios
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Evaluacion & Control Calidad

Usuarios & stakeholders
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¢ Qué productos se ofrecen ?

(opemic




| @ The Climate Data Store — ‘A one stop shop for climate data’

Climate
Change
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What is the reanalysis?

Climate
Change
MODELING
oo 4& Data assimilation & reanalysis
e 7Y Combining information from
s 20T forecast observations and models to
A provide an estimate of
A forecast weather and climate over
T T T > . .
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Maps without gaps: global atmospheric reanalysis ERAS

Climate Hurtnu Thu 13 Sep 2018, 01 UTC for ERA-Interim Florence Thu 13 Slp ’018. 01 UTC for ERAS
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https://doi.org/10.1002/qj.3803
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(a) ERA5 Orography [m]

orography
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(c) ERAS5 LST 2018-07-15 06UTC [°C]

High-resolution and consistency for the land evolution: ERA5-Land (1950-present)

(b) ERA5-Land Orography [m]
C
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(d) ERAS5-Land LST 2018-07-15 06UTC [°C]

Soil Temperature
(15 July 2018
06UTC)

Soil Temperature
(15 July 2018
15UTC)

Mufoz-Sabater et al., 2021 (Earth Syst. Sc. Data),
https://doi.org/10.5194/essd-13-4349-2021

ERA5-Land:

Spatial resolution: 9 km
Temporal resolution: hourly
Period: 1950-present

Land consistency
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https://doi.org/10.5194/essd-13-4349-2021

Regional reanalyses

Regional models at higher horizontal resolution
e 2.5 km in the Arctic or 5.5 km for Europe
* Wind field better account for to the local orography

* More detailed description of extreme events.

Climate
Change

Additional (local) observations ’ﬁ ;

» Local surface observations and slightly different treatment of satellite. (" —
data where possible R

Better description of surface characteristics
» Sea surface temperature, sea ice concentration, glacier albedo,

snow cover for the Arctic
« Additionally, orography and soil information and vegetation on 1 km .. ¢

resolution for Europe

a7
A5 100 S0 00 450 4100 4150 4200 4250 430°
fongitude

local observations
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Regional reanalysis for the Arctic region (CARRA)

10m wind speed

Change \
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Copernicus Arctic Regional Reanalysis (CARRA)

Driven by ERA5

«  Two subdomains of the European Arctic @2.5
km (non-hydrostatic) horizontal resolution

. Improved orography and land-use
. Additional local observations assimilated

. Now available on the CDS for the period
September 1990 - June 2021
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Satellite data rescue

EARLY SATELLITE ERA (pre-
Research satellites (NIMBUS 1-7, MODERN ERA ( -2000)
NOAA) operational Satellites (NOAA, DMSP, GOES,
METEOSAT)

Data assimilated in ERAS

Infrared Imagers

Infrared Sounders

Microwave Sounders/
Imagers

Geostationary +
Atmospheric Motion Vecto

Europe’s eyes on Earth
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Importance of data rescue

‘Ulysses” windstorm of February 1903, which hit Ireland and UK

Climate
Change

* Data for many European locations rescued from paper.

ORIGINAL WIND FOOTPRINT IMPROVED WIND FOOTPRINT

GREAT STORM, FEBRUARY 27, 1003.
nix Park—2,948 Trees blown down (1,242 Forest Trees, 1,706 Thorns).

0 12 16 20 24 28 m/s

* Wind footprint in a reanalysis of the event was not severe enough
to cause known damage. Adding rescued data (new black dots)
produced a credible reanalysis of the storm.
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What is the climate system?

CRYOSPHERE
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Satellite ECV data records

I
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Atmospheric Composition ECVs Hub

Climate Generation of key information for policy makers, published in the ESOTC

Cha nge Atmospheric Carbon Dioxide (CO;) from Satellites Atmospheric Methane (CH,4) from Satellites

420

Jan-Jun 2003 Jul-Dec 2003 1950 Jan-Jun 2003 Jul-Dec 2003
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Retrieve and plot Data (latest versions)

Variable

Total Aerosol Optical Depth at 550nm

‘Aerosol optical depth

Instrument

* New toolbox applications/viewers to
be implemented in 2022,

SLSTR on SENTINEL 34
Algorithm

Ens
Date

201008

&= e

Asrosol optical depth, SLSTR on SENTINEL 3A, ENS version v1.2, 2019-08
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What is a climate prediction?

OBSERVATIONS OF THE CURRENT STATE OF THE CLIMATE | | CLIMATE MODELS
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C3S seasonal predictions: components

Cimate s, . DATA PRODUCTS GRAPHICAL PRODUCTS

Cha nge motot
http://cds.climate.copernicus.eu https://climate.copernicus.eu/charts/c3s_seasonal/

Datasets available in the Climate Data Store:

f : Source Individual contributing systems
* Da I |y a n d Su bd a I Iy d ata (6 hI 12 hl 24h) C3S multi-system seasonal forecast ECMWF/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC
. M onth Iy statistics Prab(most kely category of precipitation) MAM 2022
(mean, max., min. and standard deviation) Variables < b erecie e oporacie >

70100 [lleo.70% [so.s0% [Jeo.so% [Joner [J4o.50% [so.co Mleo.70% Ml0.100%
o ow e oo
+

-

* Bias corrected data (monthly anomalies)

&
2D Maps %&
- Global .
- Predefined regions WL
N

Time series

- SST NINO regions
: - SST Indian Ocean
Met Office - Wind at 10hPa

Anomaly (deg C)

ec2020 o5 2021 Aor 021 Jun 2021 A 2071 Oce 31 Dec 202 007020 fen 2021 Ao 021 e 2021 g 102 O 2021 One 2021

CDS Toolbox

CDS API

COP@‘W?.% B 0. SECMWF
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Climate Predictions — Seasonal Forecasts

ECMWF/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC
JAS 2022

C3S multi-system seasonal forecast
Mean SST anomaly

Nominal forecast start: 01/06/22
Varance-standardized mean

[l -<20c [l-20.-10 1005 [Jos.-02 []J-02.02 [Jo2.05 [os.1.0 [lro.20 [ll>20cC

180"E 150"W 120'W 0w 60"W 30w 0'E 30'E 60"E 90°E 120"E 150"E

(opemicus

% CECMWF
=

o
Canadi

) 59

S ECMWF

Eurcpean |
Commission



@ C3S Climate Projections

Climate

change *  CMIP5 simulations: in the Climate Data Store (CDS) since 2018

e  CMIP6 simulations: published in CDS in March 2021
— New functionality to improve handling of data web-processing services
e World-wide CORDEX simulations: European region in the CDS since 2019;
continual update with data for other regions
Domain ® ) ’/'A/ ( ‘# / 3 ';;i;\\\\
te:fsrti(i)ane S Antarc:ic . Arctic| . “x‘(‘/ = \w \ "é,, ‘g, \ A ‘,;:‘ \\‘\
f/(?iztdll?(:i:astand North Africa ZL;rriEeAmerica Z)eu(jt:e;rma;]ss; “\‘M \\ | : “ 5 | ; ‘# I V‘l J /7
-,g,’ South-East Asia South Asia \ : \\ v J \ '/‘

TECMWig(operices: [

Cursgaan
Corrmin
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¢Como acceder a los productos de C3S y qué herramientas de
apoyo existen ?

(opermic:
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The Climate Data Store
Climate

Change .

! Copernpcgs —CECMWF @gm;;mm VW‘Mbmh::‘::i‘:::‘wuM The Climate Data Store
o v also called CDS, is an online
+ users open and free service.

Search Datasets Applicatio

140,000

Your requests Toolbox FAQ Live

Welcome to the Climate Data Store
3 ' Dive into this wealth of information about the Earth's past, present and future climate.

ATl T sl ~ Itallows users to browse and

~access the wide range of climate
datasets via a searchable
catalogue...

forumez.

Climate Data Store Toolbox Climate Data Store API Access the C35 Forum L It aIIOWS use rS to bu”d their
own applications, maps and
graphs

= _i{-j 2 N 7 Gpem.cgs CECMWF

https://cds.climate.copernicus.eu

e - (cremos ) oz
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.. and a consistent and simple meta(dat

a) access

Download form

[ 1

Your feedback helps us to improve the service

B (coemicss SECMWE (0 g

Sea ice monthly and daily gridded data from 1978 to present derived from satellite sensors

Overview

Overview Download data Quality assessment Documentation

Contact

This dataset provides daily values for sea ice concentration, sea ice edge and sea 100
ice type and monthly values for sea ice thickness. These four variables are
important markers for climate change studies since sea ice greatly influences the
surface albedo and exchanges of energy, moisture and carbon. The sea-ice
distribution, including polynyas and margins, also has an important influence on
marine ecosystems. Changes in the distribution of sea ice affect these ecosystems
and a number of activities such as shipping, logistic and tourist operations.

copernicus-support@ecmwf.int
Licence

Licence to Use Copernicus Products
EUMETSAT OSI SAF products licence

Sea ice edge, sea ice concentration and sea ice type were computed from satellite
passive microwave brightness temperatures from the series of SMMR, SSM/I and Publication date
SSMIS sensors. Sea ice thickness were computed from Ku-Band radar altimeter
measurements collected during the Envistat and CryoSat-2 satellite missions. Ice
thicknesses from Envisat satellite (October 2002 to October 2010) have less

2018-06-14
1 A

1978 to present derived from satellite sensors

Owvew  Downosddsia  Qualktyassessment  Documentation

Contact

Year
Licence

Month

Variable

Sea ice monthly and daily gridded data from 1978 to present derived from satellite sensors

Ovendew  Downloaddata  Qualkyassessmant  Documentaton

Contact

coverage and higher uncertainty than thicknesses from CryoSat-2 satellite
(November 2010 - March 2015), however the combined dataset provides a
valuable unique observational record of sea ice variability.

Copyright (2015) EUMETSAT

EQC Information

Licence
B quascy harmoriaes

From 1978 up to April 2015 the data records provided by this dataset have - -
sufficient length, consistency, and continuity to detect climate variability and change. From April 2015 onwards, satellite data were
processed using the same algorithms and processing environment but consistency and continuity have not been extensively verified

This dataset is produced on behalf of C3S, with the exception of sea ice concentration which is produced at the EUMETSAT Satellite
Application Facility on Ocean and Sea Ice (OSI SAF).

DATA DESCRIPTION 1 1 d
Data type G

Sea ice monthly and daily gridded data from 1978 to present derived from satellite sensors

Horizontal coverage ice concentration a

Ovrvew  Downlosdcduta  Qualtyassessment  Docsmentation

Contact

+ Product user e forsea e thckness. 2. 9M PO

|+ Product user e forsea ke type and adge. (120 PO
Horizontal resolution | oncentratior dge: 12.5 km grid resolution (true spatial resolution is about 40-50 kM @l praduct use gide for sea ke concentration (487.8K PORI picencs

+ Agorkihm theoreckalBaselin document for e ce ticknass. 2. 1M POR®
espectively + Agorkhm theorecialbaseline document for sea e concentration. (9.5 POR)

]+ Agoranm theorecialbasetine documentforsea ice type and edge. 2.9 POR e

Temporal coverage | Sea ice concentratio 78 to present. " - vetr
ce 4 ) prese  Product quaty assessement reportfor sea ke concentration. (478 7K PR
TSRS sea 1o concentration edge and ype: daly (every second day In he period 1976-158 Documentation
Sea ice tt T thi Ctic € r from Octobe April).

Publication date

Publication date

~Variable: Sea ce concentration

T

™

~ T

Eurcpean I
Commission
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.. With a robust CDS API access

3 1 cdsapi
19 20
2 2 c = cdsapi.Client()
c.retrieve(
'satellite-methane’',
Format ® 5
O Zipfile (.zip) "format': lzipl ,
'processing_level': 'level_ 2',
'variable': 'xch4',
'sensor_and_algorithm': 'sciamachy_wfmd',
Terms of use 'year': '2004',
« GHG-CCl Licence View terms ‘month’: '©3' v
'day': '09'

3,
'download.zip')

Hide API request Show Toolbox request

Please go to the documentation page for informatiog

to how to use i

import cdsapi

pip install cdsapi
¢ = cdsapi.Client()

c.retrieve(

'satellite-methane',

{
‘format':'zip',
'processing_level': 'level_2',
'variable':'xch4',
'sensor_and_algorithm':'sciamachy_wfmd',
'year':'2004',
'month':'03"',
‘day':'09"'

h

dountoad:2ip") https://cds.climate.copernicus.eu/api-how-to |z

S ECMWF




a workflow editor

Climate
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®|m COpe'F“CE{S £ ECMWF @gx:t:cmn(e cdicberguin

Your feedback helps us to improve the service

< o onsole Your queve
Toolbox Editor hetscprinsioll B o S0 ook

@ Layout~

= B3 Hello World!
e

01 January 2017

Appications  Data  Documentation

] CDS Toolbox editor

00 Hollo World

t application using the CDS Toolbox.
o1 R

2 moter tesperature

- show the data on a map.

(opemicps EECMWF @gmcmﬂ

cedric bergeron

data = ct.

Your feedback helps us to improve the service

h Datasets Applications Your requests Toolbox FAQE
3 < #1CHCUMAGOD  Console  Mistory  Youraueue
Editor
® Lot~
Oata  Documentation
import cdstoolbox as ct
(space & +
fe oo /7
o s
)
e print(data) o
o
£ig = ct.cdsplot.geonsp(data, title: 2017°)

retura fig

Growing degree days (>10) for the Chateau de Rouillac, Pessac-Leognan

Python based
workflows

Copemicus CECMWF
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.transform

B (operics SECMWE (O gpsrowns

Monthly climate explorer for COVID-19

Overview  Appication  Documentation  Source code

o0 tomperatrs Month Varisble

e e

ystems Science and Enginewing LHU

cedric bergeron

Your feedback helps us to improve the service

Contact

Licence
Publication date

20200331

xplorer for COVID-19

Jpens with the diffusion of other viruses, air  Month
VID-19. This application, provided by the
lexplore some of these claims by plotting the
Bt months, alongside the mortality data

April 2020

Improved visualisation tools and caching
system
(for a very fast response time)

Fast Toolbox application
development in the COVID-19
crisis context

Variable
— France x
Humidity

May: 2687 30K

20k

% COVID-19 deaths in April 2020 7

10k

Jan Feb Mar Apr May

Cumulated number of deaths in France. Data s form the Johns Hopkins University
Center for Systems Science and Engineering, without C3S quality control.

. 17°¢
At
. % 11°c

Temperature

Jan Feb Mar Apr May

Daily average of the air temperature near the surface at the centre of the circle, not
representative of the whole country.

Click on a red circle to see the time evolution for that location.

The white areas on the plots are regions where climate conditions are more conducive to the community diffusion of the disease according to recent scientific literature (Sajadi et al 2020, see documentation for details). Meteorological data are from ERAS reanalysis: hourly data on single
levels and pressure levels and monthly averages on single levels and pressure levels. For the upcoming months, the average values, based on the climatology of the most recent 20 years, are presented.

Disclaimers:

+ COVID-19 related data are provided by Johns Hopkins University Center for Systems Science and Engineering (JHU CSSE), and are available at the following GitHub repository. These are used in the application without any prior quality control by C3S.
+ The designations employed and the presentation of material on the map do not imply the expression of any opinion whatsoever on the part of the European Union concerning the legal status of any country, territory or area or of its authorities, or concerning the delimitation of its

frontiers or boundaries.

(opemics  €SECMWF
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.transforming workflows

Home Search Data:

Support Live

Global temperature trend monitor

Overview  Application ~ Documentation  Source code

How close are we to reaching a global warming of 1.5°C?

Reaching 1.5°C of global warming - a limit agreed under the Paris agreement - may feel like a very distant reality, but it might be closer than you think. Experts suggest it
is likely to happen between 2030 and the early 2050s. See where we are now and how soon we would reach the limit if the warming continued at today's pace. Use the

slider to explore how the estimate changes in time.

ed an estimated 1.20°C in August 2021.
ming trend leading up to then cont

inued

January 2034
August 2021

| ' Co T T
2000 2003 2006 2009 2012 Dec2020  Mar 202
Observed temperature change s

IPCC projections

]
2018 Sep 20;

Temperature trend

1PCC “likely" estimate

pre-industrial times.
In this application

« “Reaching the limit" refers to the moment when the central time of the 30-year average temperature equals 1.5°C above pre-industrial values
« “Pre-industrial values" refers to the approximation of the surface air temperature of this era from the IPCC ‘Global warming of 1.5°C" report.

‘Global warming’ at a point in time refers to the increase in a 30-year average, centred on the specified time, of Earth's global surface temperature relative to the
pre-industrial period:

nto

public

for a city to discover a range of local climate statistics for the period 1979-

n ECMWF atmospheric reanalysis of the global climate. Inspired by Lobelia's Past Climate Explorerc2.

N —
Q search

@® Average annual precipitation tot...
O Average temperature (°C)

States and provinces*

Country boundaries™

Average annual precipitation total (mm)
1250 1500 1750

)

> 3000

1aterial on the map do not imply the expression of any opinion whatsoever on the part of the European Union
area or of its authorities, or concerning the delimitation of its frontiers or boundaries.

D Average wind speed (ms™) El

Datasets explorers

Position: 39.48°N, 0.39°W

Temporal aggregation Variable

Annual Temperature anomaly

Warming stripes provide an at-a-glance view of yearly
temperature trends in Valencia for the period 1979-
2020

The colour of each stripe represents the temperature
anomaly for a given year, or how much warmer (red) or
colder (blue) that year was relative to the long-term
reference period of 1981-2010.

‘Warming stripes inspired by #ShowYourStripes .
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More complex sectoral applications: operational energy

Climate
Change

What does it provide? Climate
& energy variables from
reanalyses, regional climate
projections, and multi-model
seasonal forecasts.

1980 2000 2020 2040 2060 2080 2100

electricity demand anomaly (TW h)
S
n
temperature anomaly (°C)

time
France - annual electricity demand anomaly (projections [RCP 2.6])

France - annual temperature anomaly (projections [RCP 2.6])

Who is it for? EU Agency for the Cooperation of S :
Energy Regulators (ACER) and ENTSO-E (European » N
network of transmission system operators for .
electricity). .
0G o ) .  an
THE EUROPEAN UNION Q)permcus implemented by Gt ECMWF

Europe’s eyes on Earth



y examples of applications (more than can possibly be shown here)

Climate
Change

JANUARY 2021

Climate cl
The DanishM  FESRUARY 2021 *
Denmark. SCO FLAude: Understanding extreme hydrometeorological events in Aude and

Occit:

DECEMBER 2020

Byanaly \WECTOU, climate and environmental information customised for the tourism sector
propose

Usin
deliv OCTOBER 2020
CLIMTAG, the CLimate InforMation Tool for AGriculture
@y
bas JUNE2020
cot Climate-smart risk management for ports

Us
M; OCTOBER2020

Climate data for sustainable infrastructure

T T T S e R L N o T LY T 1 P

NOVEMBER 2020

ESOX from Lautec - using climate data to simulate offshore wind power operations

DECEMBER 2020
The impact of climate change on the cotton industry

EOXPLORE and Terranea are using data and tools from the C3S Climate Data Store (CDS) to develop novel information
erstand and adapt to changes in the environment and climate.

Search Climate ADAPT Database tems. Q.| @Help ~  EINews  (HEvents & Newsletter

**y Climate
‘@ ADAPT

ABOUT ~ EU POLICY ~ COUNTRIES, TRANSNATIONAL REGIONS, CITIES ~ KNOWLEDGE ~ NETWORKS

Home » Knowledge » European Climate Data Explorer

European Climate Data Explorer [ 1o | ovemiewistoraninaies ]

RN PROGRAMME OF D . P e
BRI THE EUROPEAN UNION GJpernlcus implemented by Gt ECMWF

Europe’s eyes on Earth



Climate
Change

¢ Algun otro componente en C3S ?

PROGRAMME OF ,
THE EUROPEAN UNION Q)pernlcus

R
Europe’s eyes on Earth c




In summary....

Climate TECHNICAL MANAGEMENT
Change

Evaluation & Quality Control

Operational Climate Data Store

Climate Indices Climate Projections In Situ Observations
Satellite Observations Reanalyses Seasonal Forecasts

Sectoral Information System
Tools Applications

POLICY MAKERS, BUSINESSES & CITIZENS
Gpemf!?.% B .| €ECMWF




data for smart decisions

Smart

Climate :
Change e
OBSERVATIONS | PROJECTIONS

SEASONAL PREDICTIONS

B

REANALYSIS

CHOICES

PAST PRESENT

w

POSSIBLE FUTURES @ Cnange service

climate.copernicus.eu




Press Tenders Help & Support

Implemented by ECMWF &s part of The Copernicus Programme

. Climate
- _opernicus ey Change Service AboutUs  Whatwedo Data

-----------

§m European - (;)perjncu_s n ECMWF

=5 Comm n:san

h

Climate Change

We provide authoritative informatiop : A\‘L’ S e TGS o Gl
past, present and future climate, as

enable climate change mitigation ang https ://C I i m ate o CO pe rn icu S . e u

strategies by policy makers and busi

|
@j_munoz_sabater

@CopernicuseCMWF

Key products and services

A NS
F ﬁ The European State of the Climate
2020, an essential snapshot of the
B = region and a useful benchmark for

future assessments of the

environment.

Climate bulletins Climate Data Store Datain action Infocus



