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¢ Qué ofrece el Servicio Europeo de Cambio Climatico (C3S) ?

¢ Cuales son los productos mas populares al servicio del
usuario ?

¢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 Data Store Legislators (EU)
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Traceability / Transparency

PETABYTES
authoritative quality- tools to inform climate change examples of best practice in
controlled data and mitigation and adaptation ‘ the use of climate
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El Servicio de Cambio Climadatico (C35S)
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- Temas tratados en el servicio:

L Cdmo esta cambiando el clima?
L Observaciones de la Tierra
L Reanalisis

L Continuard/se acelerara el cambio

climatico?
Q Predicciones One View of Future Energy Consumption
. World Total
O Proyecciones s

L Cudles son los impactos en la
sociedad?
* Indicadores del clima
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@ Estructura de C3S
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¢ Cuales son los productos mas populares al servicio del
usuario ?
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I @ The Climate Data Store — ‘A one stop shop for climate data’
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Maps without gaps: global atmospheric reanalysis ERA5

C”mate [~lur1nu Thu 13 Sep 2018, 01 UTC for E R\ Interim Florence Thu 13 Sep 2018, 01 UTC for ERAS
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High-resolution and consistency for the land evolution: ERA5-Land (1950-present)
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("I BEssential Climate Variables

S We use historical

Change .
observations from
in-situ and satellite
sensors to build
Climate Data
Records of Essential
Climate Variables

(ECVs)

Required to support
the work of the : :
UNFCCC and the IPCC e j In total 54 ECVs
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ECVs

GCOS

Atmospheric physics

Precipitation 4.3.5

Surface Radiation Budget 436

Water Vapour 4.5.3

Coud Properties 4.5.4

Earth Radiation Budget 4.5.5
Atmospheric composition

Carbon Dioxide 4.7.1

Methane 4.7.2

Ozone 4.7.4

Aerosol 4.7.5
Ocean

Sea Surface Temperature 5.3.1

Sea Level 5.3.3

Sea ice 5.3.5

Ocean Colour 5.3.7
Land hydrology & cryosphere

Lakes 6.3.4

Glaciers 6.3.6

Ice sheets and ice shelves 6.3.7

Soil moisture 6.3.16
Land biosphere

Albedo 6.3.9

Land Cover 6.3.10

Fraction of Absorbed Photosynthel6.3.11
Leaf Area Index 6.3.12
Fire 6.3.15

evolution

3s_312a

2017
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Lot4
Lot5
Lot3

Lot 2
Lot1l

Lot8

Lot 7

Lot9

Lot9

Lot9

2019

2018

2018

C3S

€3s_312b
2019 2020
Lot 1

Lot2
Lot3
Lot4
Lot5

2019 2020

2021

2021

(satell

(352_312
2022 2023

Atmospheric Physics

Atmospheric
Composition

Ocean

Land Hydrology &
Cryosphere

Land Biosphere

2022 2023

2024

2024

Table 1: From proof-of-concept phase (9 Lots) to operations (5 Lots) of C3S ECV services. The column labelled GCOS
shows the relevant section in the GCOS Status Report (GCOS-SR 2015).
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Glacier Mass Change in Europe relative to 1997
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Glaciares

Media global:
* Mas de 20m de pérdida del grosor
de hielo desde 1960s

Europe:
* La pérdida de hielo de los glaciares

basada en observaciones varia
entre los 2m en el sudoeste de
Escandinavia a 34m en los Alpes

(operr‘!@!;u,.s E .| £ECMWF
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Climate Predictions — Seasonal Forecasts

ECMWEF/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC
FMA 2022

C3S multi-system seasonal forecast

Mean forecast SST anomaly
Nominal forecast start: 01/01/22
Varnance-standardized mean
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* Data-—from world-leading producers

*  Operational schedule — released monthly (12t of the month)
* Tools and computational environment

Free and open access to all these resources

Met Office

FRANCE
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@ 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
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¢Como acceder a los productos de C3S y qué herramientas de
apoyo existen ?
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The Climate Data Store
Climate

Change =

= Goones Geowwe G .MMl The Climate Data Store
e also called CDS, is an online
116,000 + users open and free service.

Your requests Toolbox FAQ Live

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

Itis freely available and functions as a one-stop shop to explore dlimate data. Register for free to obtain access to the CDS and its Toolbox. i |t a | |0WS users to browse a nd
We are constantly improving the services and adding new datasets. For more information, please consult the catalogue, our FAQe or the €3S o
: ~access the wide range of climate
i
datasets via a searchable

catalogue...

Climate Data Store Toolbox Climate Data Store API Access the C3S Forum

... It allows users to build their
own applications, maps and
graphs

(Gancs CECMWF

https://cds.climate.copernicus.eu

- (cremos ) =z

EECMWF
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..and a consistent and simple meta(data) access

B (oocrics SECMWF (7 gmsecome

Search Da Applications Toolbox FAQz Live

ERAS monthly averaged data on pressure levels from 1979 to present

Overview Download data Quality assessment Documentation

ERAS is the fifth generation ECMWF reanalysis for the global climate and weather vt o o o P

for the past 4 to 7 decades, Currently data is available from 1979. When complete, ML
ERAS will contain a detailed record from 1950 onwards. ERAS replaces the ERA- [l Ij p“ ’ ‘
|

Interim reanalysis.

Reanalysis combines observations into globally complete fields using the laws of = ! | ' {| ' .
physics with the method of data assimilation (4D-Var in the case of ERAS). ERAS = |
provides hourly estimates for a large number of atmospheric, ocean-wave and L I TR 3
land-surface quantities. An uncertainty estimate is sampled by an underlying 10-

member ensemble at three-hourly intervals. Ensemble mean and spread have been pre-computed for convenience. Such uncertainty
estimates are closely related to the information content of the available observing system which has evolved dramatically over time. They
also indicate flow-dependent sensitive areas

The native resolution of the ERAS atmosphere and land reanalysis is 31km on a reduced Gaussian grid (T1639) and 63km (TL319) for the
ensemble members. Ocean-wave products are produced at 0.36 degrees and 1 degree for the ensemble. The atmospheric component
consists of 137 levels in the vertical from the surface up to 1 Pa (about 80km). This spans the troposg e, and

There are both analysis fields and short forecast fields that link the assimilation windows used in 4D-Var. A detailed description can be
found in the online ERAS documentation . The full data set resides in the MARS tape archive.

The data presented here is a post-processed subset of the full ERAS data set. It is online on spinning disk, which should ensure fast and
easy access. It should satisfy the requirements for most common applications.

Data has been regridded to a regular lat-lon grid of 0.25 degrees for the reanalysis and 0.5 degrees for the uncertainty estimate (0.5 and 1
degree respectively for ocean waves). There are two main sub sets: data on pressure levels and data on single levels. The data on
pressure levels contain 16 atmospheric quantities on 37 pressure levels from 1,000 hPa (surface) to 1 hPa (around the top of the
stratosphere). Single-level data are available for a number of atmospheric, ocean-wave and land surface quantities.

Data is available on their hourly (three-hourly) resolution. To facilitate many climate applications, monthly-mean averages have been pre-
calculated as well. Though, no monthly means are available for ensemble mean and spread.

Monthly mean updates are available about 3 days after the end of the month. Initial release data, i.e. data no more than three months
behind real time, is called ERAST. In the event that serious flaws are detected in ERAST, this data could be different to the final ERAS data
In practice, though, this will be very unlikely to occur. Based on experience with the production of ERAS so far (and ERA-Interim in the
past), our expectation is that such an event would not occur more than once every few years, if at all. In the unlikely event that such a
correction Is required, users will be notified as soon as possible.
The record in this page links to the "ERAS monthly averaged data on pressure levels”

DATA DESCRIPTION

Data type Gridded

Horizontal coverage Glot

Horizontal resolution Reanalysis: 0.25° Ensemble members: 0.5°xC
\Ienmal coverage
Vertical resolution 7 pre:
Temporal coverage 791

Download form

Your feedback helps us to improve the service

Overview

Contact
copernicus-support@ecmwf.int
Licence

Licence to Use Copernicus Products
Publication date

2019-04-18

d

|

Owrvew  Downkcadas  Guayassessment

Producttype ®

Moty averaged reanalysss
Maritiy av mbte members

Variable @

Pressure level

hea anes ares

levels from 1979 to present

Documenmation

Moethly averaged reanlysis by b of oy
Moty averaged emsemise memiars by hour of ey

Contact
Licence

Lcence ts Use Copamicus Products

. Publication date

she hes 10ns

ERAS monthly averaged data on pressure |evels from 1979 to present

Ouirvew  Download 32  Qualny assessmant

Dowumantason

EQC Information

(still

stz

Contact

Coperticus suppon@eamt it
Licence

Lcence to Lse Copermicus Products

Pul

tion date

20190818

Caming very soon
under validation)

ERAS monthly averaged data on pressure levels from 1979 to present

Querview load d

+ ERAS referencea
Reference for the ERAS reanalysis,
* ERAS data documentation

Dt

«d information relating to the ERAS data a

Documentation

o

Contact
copernicus-support@ecmwr.int
Licence

Licence to Use Copernicus Products
Publication date

20190418
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..and a consistent and simple meta(data) access
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Home Search Toolbox FAQe Live

Datasets Applications

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

Overview Download data Quality assessment Documentation

This dataset provides daily values for sea ice concentration, sea ice edge and sea
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.

Sea ice edge, sea ice concentration and sea ice type were computed from satellite
passive microwave brightness temperatures from the series of SMMR, SSM/l and
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
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.

From 1978 up to April 2015 the data records provided by this dataset have

Copyright (2015) EUMETSAT

Download form

1978 to present derived from satellite sensors

Your feedback helps us to improve the service

Orendem Dowrlosd data

Year

Overview

T Month
Contact
100 copernicus-support@ecmwf.int
" Variable
Licence

Licence to Use Copernicus Products

EUMETSAT OSI SAF products licence

Publication date

[LRS e ——

GQualny assessment

Qualtysssessman  Documentaton

Oocumensation

Licence

Likence tose Coparricu

Eun

AT 01 SAF roduts eenis

Fublication date

W14

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

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

Data type Grid

Horizontal coverage | Sea ice concentration and

Horizontal resolution

Temporal coverage | Sea ice cor

Temporal resolution | sea ice concentration, edge and type: daily (every second

___ Seaice monthly and daily gridded data from 1978 to present derived from satellite sensors

EA

2018-06-14 Contact
Il d - § f—
. Licence
EQC Information
T T Publication date
1 1 4 e

P S —
S I
« molam e 24O b
Licence |
R
EUMETSAT 051 SAF progiscts Bence |
A ) E
Publication date

* Algorsnm theorericalbasalie doument for 43 e concanraten. (4995K POFI

+ Alporsim theoreticalbaselie documern fof sea ce type and edge .9M PO

+ Prouct quilty assesiment raport fo Sa3 ke IhInRSs. (2 TM PR
+ Broduct qualty assessament eport foeses e conceraraton. (WTATX PO
+ Product quslty mssessament eport forsex e type and edge. (1.1M PORIr

the Lsest report on s quainy obsained accerding ts ehodologies descrbed in the greduc

Documentation

Coming very soon
(still under validation)

Eurepean |
Commission

EECMWF
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... With a robust CDS APl access

U7 us o

13 14 cdsapi

19 20

2 % c = cdsapi.Client()

c.retrieve(
'satellite-methane',

Format ® g
© zipfile (zip) 'format': 'zip',

'processing_level': 'level 2',
'variable': 'xch4',
'sensor_and_algorithm': 'sciamachy_wfmd',

Terms of use 'year': '2004',

'month': '03',

'day': '09'

' GHG-CCl Licence View terms

3

'download.zip'")

Hide API request Show Toolbox request

Please go to the documentation page for informatioghfs to how to use

il t cd i . . .
mport cdsap pip install Cdsapl

¢ = cdsapi.Client()

c.retrieve(

'satellite-methane',

{
'format':'zip',
'processing_level': 'level _2',
'variable':'xch4',
'sensor_and_algorithm':'sciamachy_wfmd"',
'year':'2004",
'month':'@3',
'day':'09'

+

'download.zip')

https://cds.climate.copernicus.eu/api-how-to |:zx.l €SECMWF
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. With a

workflow

editor

Appiications

~ examples
00 Hell

Toolbox Editor 2

- your workspace & + 2

B (oencs SECMWF (O gozrows

COMeSoWorid  Comsole  Your quee

Osta Documentation

Hello World!

01 January 2017

mport cdstoolbox as ot

1icati

title="Hollo World!®)

/8 dat
70

print(data)

fig = ct.cdsplot.geosap(data, titles'01 January 2017

return fig

Python based
workflows

cedric bergeron

Your feedback heips us to improve the service

CDS Toolbox editor

(opermicss SECMWE (3 gazeoms

cedric bergeron

Your feedback heips s to improve the service

41Colculste GDD  Console

Editor

History

Your quevs

 Layout =
Data  Documantation

<
3 - ESREE

Lmport cdstoolbox as ot

pace +
te Goo. Ve
Ptratio ’u
B

dota

S

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

G s CECMWF
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Your feedback helps us 1o mprove the senvice:

Fast Toolbox application

Monthly climate explorer for COVID-19 development in the COVID-19

LS — crisis context
> tomperatirs. Mot Variatio. _ i

e . _ Licence

Publication date

xplorer for COVID-19

dpens with the diffusion of other viruses, air Month Variable X
MID-19. This application, provided by the France
fexplore some of these claims by plotting the APl 2020 Humidity

Bt months, alongside the mortality data

# COVID-19 deaths in April 2020 7

———

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

‘emperature

d

Apr May

~ SN bty s s e vt (19
i 8 1 L

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

Improved visualisation tools and CaChiNg e e s oo oo i consons s o consets oy st v s

levels and pressure levels and monthly averages on single levels and pressure levels. For the upcoming months, the av

system | ==

+ COVID-19 related data are provided by Johns Hopkins University Center for Systems Science and Engineering WHU CSSE), and are available at the following GitHub repository. These are used in the application without any prior quality control by C38.

or a very tast response time il o Bk

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

ceording to recent scientific literature (Sajadi et al 2020, see documentation for detals). Meteorological data are from ERAS reanalysis: hourly data on single
erage values, based on the climatology of the most recent 20 years, are presented

(ovemics  €SECMWF
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Home 5 Toolbox Support Live

Global temperature trend monitor

Overview | Application  Documentation  Source code

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

slider to explore how the estimate changes in time,

rming reached an estimated 1.20°C in August 2021,
If the 30-year warming trend leading up to then continued,
global would reach 1.5°C by January 2034.

January 2034

August 2021
__________ 59C

2009

' Lo o e
2008 2012 2018 Sep2020 Dec2020 Mar2021  Jun 2021

|
2003

|
2000
pre-industrial tim

Observed temperature change
1PCC projections

Temperature trend

1PCC “likely” estimate

in this application

pre-industrial period
- “Reaching ihe limit” refers to the moment vihen 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 fime refers to the increase in a 30-year average, centred on the specified time, of Earth's global surface temperature relative to the,

Datasets explorers

Reaching 1.5°C of global warming - a limit agreed under the Paris agreement - may fee! like a very distant reality, but it might be closer than you think. Experts suggest it
is likely to happen betueen 2030 and the early 20505 See where we are now and how 500N we Would reach the limit i the warming continued at today's pace. Use the

for a city to discover a range of local climate statistics for the period 1979- Position: 39.48°N, 0.39°W X

Wi ly <t ' -
n ECMWF atmospheric reanalysis of the global climate. Inspired by Lobelia’s Past Climate Explorer - Temporal aggregation Variable
~ s

Q search

Annual Temperature anomaly

o Warming stripes provide an at-a-glance view of yearly
O Average wind speed (ms™) temperature trends in Valencia for the period 1979-
® Average annual precipitation tot... 0

© Average temperature (°C) 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.

States and provinces*
8 Country boundaries*

‘Warming stripes inspired by #ShowYourStripes .

=

- 3000

Average annual precipitation totai (mm)
500

aterial on the map do not imply the expression of any opinion whatsoever on the part of the European Union
1rea or of its authorities, or conceming the delimitation of its frontiers or boundaries
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¢ Para qué sirven los Sistemas de Informacion Sectorial (SIS) ?
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What is the SIS and how it works

Climate
Change

Agriculture El

3
S5
Insurance Benchmarks of
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Biodiversity i IR  Quality
x IR assured
’ Y data

Shipping

Coastal areas
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Energy
1T1‘ PRACTICAL EXAMPLES °
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Health : #.1 applications
f ] Documentation ';ﬁ%%
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User-relevant applications for impacts

The service chain produces climate knowledge relevant for supporting adaptation
strategies in different sectors

Infrastructure, Transport Biodiversity Energy Disast. slerediiction
and Associated & IoantelRskrechc Health
Standards

Water management Insurance Coastal areas Agriculture and forestry Tourisin

https://climate.copernicus.eu/sectoral-specific-challenges
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Case study in the biodiversity sector

gl’f:ﬁ; Climate change impacts on the biodiversity of Tropical Ecosystems

- Los objectivos de desarrollo de Costa Rica estan muy ligados a la biodiversidad, energias
alternativas y agua.

- Informacion climatica de calidad es escasa y por tanto el apoyo a politicas futuras de adaptacion
al cambio climatico es un desafio.

- ;Se puede proporcionar informacion climatica adaptada al territorio e indicadores de
biodiversidad relevantes proyectados en el futuro para la proteccién de los habitats naturales?

Resultados potenciales: Los resultados finales podrian ayudar las autoridades nacionales a la mejor
gestion de areas protegidas y el establecimiento de corredores bioldgicos (areas sensibles al clima)

EEEE &S ECMWF




Case study in the biodiversity sector
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Climate
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Methodology
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Case study in the biodiversity sector

Climate
Change

Methodology
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Case study in the biodiversity sector

Climate

change Methodology
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Case study in the biodiversity sector

Symbology

I Subtropical montane wet forest [13%)

W Subtropical montane rain forest [67,47%]

I Subtropical lower montane moist forest [41,05%)]

I Subtropical lower montane wet forest [69,31%)
Subtropical lower montane rain forest [71,92%)

W Tropical montane wet forest [23,29%)

I Tropical montane rain forest [1,78%)]

B Tropical lower montane moist Forest [37,57%)

I Tropical lower montane wet forest [76,21%)]
Tropical lower montane rain forest [83,45%]

B Tropical premontane moist forest [17,72%)

M Tropical premontane wet forest [28,33%)

W Tropical premontane rain forest [31,02%]

I Tropical wet forest [48,63%)]

[0 Tropical moist forest [41,89%]
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@ Case study in the biodiversity sector

Climate .
change  Conclusiones

- Probable tendencia de incremento de la temperature media de Costa Roca alrededor de 1.5 °C
hasta 2040.

- Latendencia de la precipitation muestra, en general, condiciones mas himedas y mas
prominentes en el Caribe y Pacifico Sur, aunque no se observa una sequedad en el norte de Costa
Rica para el 2040.

- Cambios en los patrones actuales are mayoritariamente debidos a |la tendencia de incremento de
temperaturas en el pais, independientemente de la altitude.

- Los cambios tienen mas probabilidad de ocurrir a las alturas mas elevadas, contrastando con los
ecosistemas mas resistentes a bajas altitudes.

-

- Estos resultados pueden utilizarse para incrementar la resiliencia de los ecosistemas a través de
medidas de adaptacidon para proteger los ecosistemas con mayor biodiversidad y mas sensibles a
cambios climaticos.
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¢ Algun otro componente en C3S ?

(Lopernic




@ 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
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@ you answer these questions?

Climate
Change

¢ Qué ofrece el Servicio Europeo de Cambio Climatico (C3S) ?

¢ Cuales son los productos mas populares al servicio del
usuario ?

¢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 ?

(opemic ~“=—— —" IWF



Implemented by ECMWF &= part of The Copernicus Programme
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Climate Change

We provide authoritative informationa

past, present and future climate, as
enable climate change mitigation ang
strategies by policy makers and busi

Key products and services
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The European State of the Climate
2020, an essential snapshot of the
region and a useful benchmark for
future assessments of the
environment.
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