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éPor qué nos preocupa un posible cambio del clima?
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Outline
Introduccion al programa Europeo Copernicus

El Servicio Europeo de Cambio Climatico (C3S)
» Mision
> ¢Qué productos/servicios nos ofrece C3S?

» Uso de los productos de informacion climatica de C3S
» CoAmo acceder a sus productos

El Servicio Europeo de Composicion Atmosférica (CAMS)
» ¢éPor qué?
> ¢éQué productos/servicios nos ofrece CAMS?
» Uso de los productos de composicion atmosférica de CAMS
» Como acceder a sus productos

T
S 1

C3S & CAMS; asistencia a los usuarios
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Un poco de historia

1998: "Manifiesto Baveno” compromiso a largo plazo para el desarrollo de servicios
espaciales de vigilancia medioambiental. (GMES)

2001: Cumbre de Gotemburgo. Establecer, para 2008, una capacidad europea de
supervision mundial del medio ambiente y la seguridad

2008-2010: Servicios pre-operacionales

2012: Cambio de nombre. Copernicus

2014: Empieza la fase operativa.
Marco financiero multianual 2014-2020. 4300 ME
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Copernicus: Observaciones de la Tierra vy
servicios de informacidn

— Programa de observacion de la Tierra de la Unién
Europea;
Gestionado y coordinado por la Comision Europea

Implementado en colaboracién con los Estados Miembro de la
UE, la Agencia Espacial Europea (ESA), EUMETSAT, Mercator
Océan, ECMWF y agencias de la UE como la EEA.

~4300 M€ en el actual marco multianual de financiacion (2014-
2020)

— Sistema basado en datos de satélites de observacion de
la Tierra y observaciones “in-situ” (no espaciales)

— Acceso completo, abierto y gratuito a los datos y
servicios para cualquier ciudadano u organizacion:
Mejorar la vida de los ciudadanos

Ofrecer (administraciones e industria) herramientas para la toma
de decisiones
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MARINE MONITORING. ~ #°

LAND MONITORING
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@ Misidon de C3S

Climate “The service will help to meet the needs and requirements for a wide variety of C3S services,
Change ranging from the monitoring of climate change impact on different sectors of society to long-term
planning and policy development.”

Apoyar las politicas Europeas de adaptacion y
mitigacion:

¢ Siendo una fuente de informacioén climatica

consistente y fidedigna (authoritative) !; ;‘ @
2V 4 y

+ Construyendo el servicio en torno a
capacidades e infraestructuras existentes

¢ Estimulando el mercado de los servicios
climaticos en Europa
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@ El Servicio de Cambio Climatico (C35S)

Climate

Ch o o
- Temas tratados en el servicio:

. COdmo esta cambiando el clima?
* QObservaciones de la Tierra
* Reandlisis

. Continuara/se acelerard el cambio

} @ climatico?
. . One View of Future Energy Consumption
* Predicciones World Total

. " 14.0

* Proyecciones 3 no

, . E 10,0

Cuadles son los impactos en la T
. B ED =HisloiCa
sociedad? § —tam

* Indicadores del clima 2 0

SEERBsBBEaRERER

* |Informacion sectorial
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Change

Estructura de C3S

T

European commission EU estados miembros, N\
e.g.,FP7 Space call, H2020 ESA, EUMETSAT, EEA,
WMO..

|

I

JIp % ugloebINAIQ JEEss

Garantia de calidad

7

Integridad del Servicio
Necesidades de usuarios

uoisn

Evaluacion & Control Calidad

FrenapoL qcicungesun I I

Usuarios & stakeholders
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Climate Data Store: Contenido

Climate
Change

. Action engaged

. In preparation
(PIN or ITT out)

. Not started

Global estimates

Reprocessed Support for data
. of ECVs from .
Observaciones . . CDRs, reference rescue, climate
satellite and in- . .
. . observations data collections (@]
situ observations —
Q
Slisi ional Coupled cli FD'.
Reanalisis Global atmosphere, e oupled climate
. land reanalyses for reanalysis for 100 —
climaticos ocean, Europe and Arctic years o
o
Q)
A to CMIP 8
ccess to
Datos de Multi-model seasonal data and Beference. SEt.Of a
delos forecast products products, global Al e etz
moade ’ for Europe

and regional
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Variables Esenciales del Clima (ECV)

Atmospheric physics

Precipitation

Surface Radiation Budget
Water Vapour

Cloud Properties

Earth Radiation Budget

Atmospheric composition

Qcean

Carbon Dioxide
Methane
Ozone

Aerosol

Sea Surface Temperature
Sea Level

Sea ice

Ocean Colour

Land hydrology & cryosphere

Lakes

Glaciers

lee sheets and ice shelves
Soil moisture

Land biosphere

Albedo
Land Cover

GCOS

4.3.5
4.3.6
453
4.5.4
4.5.5

4.7.1
4.37.2
4.7.4
4.7.5

53.1
533
535
53.7

6.3.4
6.3.6
6.3.7
6.3.16

6.3.9
6.3.10

Fraction of Absorbed Photosyntheti 6.3.11

Leaf Area Index
Fire

6.3.12
6.3.15

C35_312a

2017

Lot &
Lot &
Lot 4
Lot 5
Lot 3

Lot 2
Lot 1

Lot 8

Lot 7

Lot 9

Lot 9

Lot 9

2017

2018

2018

C35_312b

2019

2019

Lot 1

Lot 2

Lot 3

Lot 4

Lot 5

2020

2020

2021

2021

Generacion de registros de
datos climaticos de ECVs

Fase |: C3S_312a:
* 12ECVsen?9 Lots

Fase Il: C3S_312b:
» 22ECVsen5 Lots
* Continuidad del servicio

GHG-CCI CRDP#4

SCIAMACHY/ENVISAT: WFMD(WFM-DOAS) BESD
TANSO/GOSAT: SRFP(RemoTeC)  OCFP(UoL-FP)
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Climate Data Store: Reanalisis

Climate L.
Change ERAS reanalisis a escala global:

00 UTC °C)

e Variables Atmosfera/Tierra/Olas
* Resolucidn global 31 km, 137 niveles
* Salida horaria desde 1979 en adelante

=t
* Uso mejorado de las observaciones de
entrada
A * Estimaciones de incertidumbre
> aam e 1979-NRT disponible

Los reanalisis son ahora un servicio
operacional proporcionado por ECMWF

Y... reandlisis de: Temperaturas horarias de ERA5 para Enero 2018
e Zonas de Europa + Artico
e ERA5-lLand

(Oﬂl?mt@,ﬁ B .| £ECMWF
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Prediccion estacional en C3S

Objetivo: generar productos de prediccion estacional basados en la mejor informacion
disponible, y ponerlos a disposicion del publico de forma operativa.

* Publicados el 13 de cada mes
(probablemente se cambiara al 10)

~ ECMWF

Met Office \

‘ﬂ Climate Change Salidas de los modelos

Semce * Resolucién horizontal comun (1°x1° )

* Large ensembles
(members: ~50 predicciones, ~25 hindcast)
* Periodo de referencia comun (1993-2016)

METEO * ~30 single-level variables (every 6h or 24h)

FRANCE

* 5variables en niveles de presion (cada 12h)
g /I*I (11 niveles desde 925hPa a 10hPa)

\‘\ <LQ _l% IMPLEMENTED BY

crmc \ Japan Meteorological Agency w EC MWF Q)pernICUS




Proyecciones climaticas; escenarios de concentracion

Change
Projected surface temperature change (from IPCC AR5)
Annual mean temperature change
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@ Sistema de informacion sectorial (SIS)

Climate
Change

) 900606

WATER MRII:I.II.TUI.E B TOURISM INSURANCE
MANAGEMENT FORESTRY

+ 000

ENERGY HEALTH INFRASTRUCTURE DISASTER RISK CODASTAL AREAS
REDUCTION

IMPLEMENTED BY .
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De los datos al ‘decision making’: AGUA

- B CLIMATE IMPACTS 0

Indicator type:
‘ -- select - v |

Climate impact indicator:
- select - v |

Resolution:

grid (50 km)
rid (12 km)

O catchments (mean 215 km?)

Impact model ensemble:

Key Message and Confidence

./ Absolute mean values (reference period)
(®) climate Change Impact period:

=

R !

2020's 2050's 2080's

Emission scenario (RCP):
= OlLow (rep 2.6)
O Moderate (RCP 4.5)
(O High (RCP 8.5)
(®) Mean of low to high

Ensemble
range:
Min Mean Max

Opacity:

| /7 Main river basins

/. Rivers
Sub-basins

o

o~ =i
http://swicca.climate.copernicus.eu/ ® ECMWF \ opernicus B3




De los datos al ‘deci

i Water quantity v ‘
Climate impact indicator:
1 | River flow (mean)

Resolution:
'0.5 degree grid (50 km)
g (12 km)
km grid
Catchments (mean 215 km2)

Impact model ensemble:

Key Message and Confidence

» =

View Settings

Absolute mean values (reference period)
Climate Change Impact period:

200k __|
Change relative to 1971-2000
(%)
2020's 2050's
Emission scenario (RCP):
) Low (RCP 2.6)
Moderate (RCP 4.5)
High (RCP 8.5)
Mean of low to high

Ensemble
range:

Opacity:
50-100

2100

Main river basins
N Lakes

Rivers

Sub-basins

European
Commission

Y ) 3 :
http://swicca.climate.copernicus.eu/ £ ECMWEF ‘opemicus — [




Climate
Change

De

Integrating climate and energy scenarios to
learn how well prepared our infrastructure is
to cope with the climate of the future. Will e I Lt
the renewable dominated energy mix of the
future able to cope with the expected
change in the energy demand profile?

Gpﬁfﬂiqﬂ%

© Countries Clusters

PrOJECtions

Category Climate g Energy

Variables ?
© Demand

Hydro (r Wind
Solar (PV only)

Hydro (run-of-river)
Forecast System
© ECMWF ) Météo-France
Historical Skill Metric
© Correlation

Brier Skill ¢
Season

Summer (JJA) g Winter (DIF)

show Significant skill only

Timeseries plots
Country | Serbia
New graph || Refresh graph

Labels Off Close Graphs

los datos al

Met Office

=

Reset Map

ENERGIA

‘decision making’:

(Copemious

The European Climatic Energy Mixes (ECEM) Demonstrator

© Countries Clusters Italy | Projections Solar (PV only) Energy | RCM2 | eHW4 | RC...

Solar (PV only) (SOL) Energy (NRG)
Click and drag in the plot area to zoom in. Hold Shift and drag to pan earlier/later.
200k

Demand
Hydro (reservoir) wind
Hydro (run-of-river) g Solar (PV only)

4 Variable Type ?
Capacity Factor gy Energy Power

Feedback

150k
Temporal Resolution
© Daily Monthly

Seasonal Annual

Climate Model ?

Inergy (NRG) [MWh]

The European Climatic Energy Mixes (ECEM) Demonstrator

i~

Serbia | Seasonal Forecasting Solar (PV only) Ll

Solar (PV only) (SOL) | ECMWF | Winter (DJF) | Serbia =
r=0.42539 (0.0769, 0.68125) - Hindcast
3 ~=- Observation 2020 2030 2040 2050 2060

- ] b Vi

2 i Projections Solar (PV only) Energy | RcM2 | eHWs | RCPS.S at
oo bt TN N + b 1z () 3t Dec 2065 1
g Moo | @ <« 1lanuary 2015 = = B

= i [ # Legend OMWh SRR 0.4TWh

3 P - -~

Using a combination of historical data,
reanalysis, seasonal predictions and climate
projections the SIS contracts demonstrated
how will be possible to address some of
these questions through the CDS.

Seasonal Forecasting Demand &t

_~
<
/; -
Click here for help and information...

Forecast System: ECMWF - Season: Winter (DJF)

Lead time: 1 month OpernlCUS

Legend -1 I — Europe’s eyes on Earth
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Climate
Change

Boletines climatoldgicos mensuales — 4th to 6th de cada mes

Impleimented by ECMVAF s part of The Copernicus Programane
@ Climate
Change Service

News Events Press Tenders Help & Support

ABOUTUS  WHATWEDO DATA QSEARCH

WHAT WE DO » CLIMATE BULLETIN

Climate bulletins

Through our monthly maps, we present the current condition of the climate using key climate change
indicators. We also provide analysis of the maps and guidance on how they are produced.

HIGHLIGHTS OF THE LATEST MONTHLY SUMMARIES ~ MONTHLY CLIMATE UPDATE  FEATUREDSTORY  MONTHLY

SUMMARIES

Monthly summaries

Surface air Seaice
temperature

We produce sea-ice
maps every month.
maps and Based on ERA-interim

This series of monthly

charts, generated from
ERA-interim data, covers

reanalysis data, these
provide near real-time

» climate.copernicus.eu/climate-bulletins

Surface in-situ

Hydrological
variables monitoring for
Europe

This series of monthly
maps and charts, based
on ERA-interim
data, covers several

Monthly and yearly
State-of-the-European-
climate reports provided

Monthly climate update

15TH OCTOBER 2018

In Europe, it was the warmest September on record

~»
| b - Septe o
Portugal and western Spain were particularly warm. Climate update by Gopemicus - Septesnb

h later  Share
Iceland, Ireland and Scotland saw generally cooler than
average temperatures.

Japan was hit by two devastating storms, Jebi and
Trami following rains, landslides, floods and record-
breaking heat this year.

Strong tropical cyclone Mangkhut caused at least 134
fatalities in the Philippines, Hong Kong and China.

Featured story

29TH OCTOBER 2018

A stormy September

/ p One of the warmest summers on record has come to an end wi

: € September full of storms. Modelling of historic storms can hel.
: prepare for such events. We use two of the recent storms to d¢
the improvements we have made with the release of our new |
dataset

Read more

European | Gpermcus
Commission - Eurape’s eyes on Earth

& ECMWF



C3S — Boletines mensuales del clima
Climate Surface air temperature anomaly for August 2019 relative to 1981-2010
Change
13
6
4

B @p@?micvs (T e CECMWF
> The June-August average temperature for Europe was close to 1.1° C above the 1981-2010 norm,
making it the fourth warmest summer since at least 1979.
>

Globally, August 2019 was the second warmest August on record, being 0.53° C warmer than the
1981-2010 August average.




Climate
Change

Ejemplos de ‘user uptake’ por los medias

Februar 2018

(CNN) — Will this be a summer for the history books? Average global temperatures were the
hottest on record last month, ranging about 0.10°C (or 0.18°F) higher than that of the previous

record-holder, the Copernicus Climate Change Service reported Ti ay.

Three years earlier, the most sweltering June ever logged followed a strong El Nifo event -- a
warming of the ocean surface in the central and eastern tropical Pacific Ocean, according to the
service, which is tasked with providing comprehensive climate information for the European
Union.

European thermometers also told a story of "hottest ever” last month.

Average 2m temperature anomaly for 25-29 June 2019

o FCOPRIICUS CLTTE CHANGE SERACE

CNN, July 2019

NEWS

Home | UK | World = Business | Poliis = Tech | Science | Health | Family & Education

World Afics  Asia  Austalis  Europe  Lstin Americs  Middle Esst  US & Csnads

Reality Check: Mapping the global
heatwave

f © v & <shae

UK heatwave

Where in the world temperatures are above
and below average for 1-20 July

= Ny A S e
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1 ra— —
Temperatures are measured against the average for the period 1981-2010
Source: Copernicus Climate Change Service, European Centre for Medium-Range [e]&]C]

Weather

Countries across the world have been facing extremely high
temperatures this summer.

From the UK, across to Scandinavia and Japan, the hot weather is expected to
continue for the rest of the month. Japan has just declared a natural disaster, with
high temperatures leading to thousands being admitted to hospital with heat stroke.

Various temperature records for July were broken in southern California, eastern
Canada, Algeria and Norway.

European | Gpermcus
Commission - Eurape’s eyes on Earth

|B|B|C I News | Sport | Weather | iPlayer TV | Radio

Wore -

Entertainment & Arts | More -

Top Stories

Met chief calls for quick
Facebook access

TSB boss to step down after IT
fiasco

04

Famed cystic fibrosis activist
dies at 21

Features

Marvels of the deep and their
superpowers

Why does the battle for Idlib
matter?

BBC, July 2018

& ECMWF



European State of climate

(opericus

European
State of the
Climate 2018

Summary

opermicus g b | SSECMWEF




European State of climate

firopean Arcte, compared with the Jomg-term.

Central Europe - April-August 2018 surface temperature anomaly relative to 1981-2010

1954 1950 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014

2y 2018 average summer A,
1'2°c A temperature 1.3°C A

KEY MESSAGES

* The European average temperature in 2018 was one of the three highest on record. B

e Summer was the warmest on record - more than 1.3°C than usual.

* All seasons were warmer than usual, with late spring, summer and autumn all seeing

temperatures more than 1°C above average.

® There were high maximum temperatures from spring onwards, especially in the north.

* There were much above average minimum temperatures in the southeast. /
(or

cricus g e | €SECMWEF




European State of climate

SW Europe - spring (MAM) 2018 precipitation anomaly relative to 1981-2010

mm/year
o
no
1 L

1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014

-
o

- - CCECMWF

KEY MESSAGES

e Southern Europe experienced a wetter-than-average year.

e Southwestern Europe had one of the two wettest springs since at least 1950, mainly as a

These canbe.

result of heavy rainfall events.

e Spoutheastern Europe saw one of the wettest summers of the last seventy years.

e Ex-hurricane Leslie was the strongest storm to hit the Iberian Peninsula since 1842. It led to

heavy rainfall and flooding in several locations.

Q’P"!:!"‘M Mmoo SSECMWF



European State of climate

Sunshine Duration Anomaly 2018 [%]
s

KEY MESSAGES

» Record sunshine duration in parts of central and northern Europe.

* Widespread sunshine anomalies of more than 20%; regionally up to 40%.

* Only in southern Europe was sunshine duration below average.

LL.’PELE,IEE,J;.E:!FE Mmoo SSECMWF
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cumulative mass change in [m w.e.] or [t per sqm]

Glacier Mass Change in Europe relative to 1997

European

State

—-10 1

—154

—20 4

—-254

—— Alps

Scandinavia South West
Svalbard

Iceland

Greenland (periphery)
Scandinavia South East
Scandinavia North
Southern and Eastern Europe
Greater Caucasus

Mean of regions

Global mean of all regions

VLT

1970 1980

1990
years

2010

2020

of climate

K7 Globally: more than 20 m
of observed loss in ice thickness
since 1960s

7 Europe: observed loss inice
thickness since 1960s ranges
between 2 min southwestern
Scandinavia and 34 min the Alps

ceneraLl

averace

European wet and dry

. S maw |
Fj;'a\&ﬂ‘ Pa S A

The persistent warm acleat

Wet condstions in
southern Europe >

Vegetation and land
surtace >
L

wildtire activity >

Sunshine duration » Lake surface

temperature:

Sea ice opening north of
>

=S

Alpine glaciers >

River discharge >

ficus

Euwope’s eyes on Earth

European
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Distribucion de datos climaticos

Y — ———y

B (opemics SECMWF (7 gmaeconse

—— Your feedback helps us to improve the service

Home Search Datasets Applications Toolbox FAQ

busqueda

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

Itis freely available and functions as a one-stop shop to explore climate data. Register for free tg gaccess to the CDS and its Toolbox.

We are constantly improving the services and adding new datasets. For more informatig @#S€ consult the catalogue ,our FAQ or the C3S forum.

Dataset

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

https://cds.climate.copernicus.eu/

@PQEQESEH% B . £ECMWF



https://cds.climate.copernicus.eu/

Distribucion de datos climaticos

Climate
Change

Copemicus ESECMWE (F g cvse

Methane data from 2002 to present derived from satellite sensors

‘Warning: the structure of this dataset was slightly modified. Please, review your old API scripts if you were using them to download the data.

Overview Download data Documentation

hane (CHa) is the secand most significant greenhouse gases that has increased in concentration in the atmosphere directly due to human activities,
the viewpolnt of the radiative forcing of climate change. Its mole fraction has increased from a pre- industrial level of about 700 pphb to current levels
lat are about 1900 pph at high northern latitudes and approach 1800 ppb at the South Pale

"This dataset is a time extension of praducts generated in the framework of the European Space Agency anthropogenic greenhouse gases Climate
Change Initiative (ESA GHC CCl) using data from the Scanning Imaging Absorption Spectrometer for Atmospheric Cartagraphy sensor (SCIAMACHY) and
the subunit Faurler Transform Spectrometer of the Thermal And Near-infrared Sensor far carbon Observation sensor (TANSO/FTS)

The colurmn average methane values are computed from the SCIAMACHY original data using two different algorithms: the Bremen optimal EStimation Doas
(BESD) algorithm and the Welghting Function Modified Doas (WFMD) algorithm. For the TANSO/FTS sensor. the two algorithms that were applied are: the
University of Leicester Full Physics Retrieval Algorithm (OCFP) based on the original Orbiting Carbon Observatory (OCO) Full Physics Retrieval Algorithm and
the SRON/KIT RemoTeC Full Physics Retrieval Algorithm (SRFP),

Typically different methods have different strength and weaknesses and therefore which product to use for a given application typically depends on the
application.

More details about the product are given in the Documentation section.

Between around 70°N and 70°5

presentacion =il

TANSO/FTS: 10 km:

Temporal coverage | SCIAMACHY-WFMD: October 2002 until April 2012

SCIAMACHY-BESD: August 2003 until March 2012

TA

/FTS-OCFP: April

until December 2017

TANSO/FTS-SRFB: April 2008 until December 2017

Temporal resolution | SCIAMACHY: 15. However, since the products are derived from Nadir (downlooking) mode observations, which are carrled out only 50% of the time, the resolution has
each orbit

TANSO/FT Howevar, thare are gaps of about 20 (about 200 km) batwaen tha 10 km

https://cds.climate.copernicus.eu/

a opernics EM .l CSECMWF



https://cds.climate.copernicus.eu/

Climate
Change

Distribucion de datos climaticos

B (opernicus SECMWF (3 g oo

Methane data from 2002 to present derived from satellite sensors

Warning: the structure of this dataset was slightly modified. Please, review your old APl scripts If you were using them to download the data.

Overview Download da Documentation

Processing level @
At least one selection must be made

Level 2 Level 3

Select sl

Variable @

L4
ReC u p eracion d e
Mid-tropospheric columns of atmospheric methane (CH4) and related variables
- datos

Column-average dry-air mole fraction of atmospheric methane (XCH4) and related variables

Sensor and algorithm &
At least one selection must be made

1AS| (Metop-A) and NLIS 1AS1 (Metop-B) and NLIS MERGED and EMMA MERGED and OBS4MIPS
SCIAMACHY and IMAP SCIAMACHY and WFMD TANSO-FTS and OCFP TANSO-FTS and OCPR
TANSO-FTS and SRFP TANSO-FTS and SRFR

Version

At Jeast one selection must be made

https://cds.climate.copernicus.eu/

Gpﬁmif,%% HEb .| ECMWF



https://cds.climate.copernicus.eu/

Climate
Change

Distribucion de datos climaticos

I p—

Tces e onia

Home

Methane data from 2002 to present derived from satellite sensors

warning: the structure of this dataset was slightly modified. Please, review your old API scripts if you were using them to download the data. o

Overview Download data Documentation

e Product User Guide, MAIN, v1.3 (11.5M PDF)

This document describes the contents of the datasetin a manner that is unde
of variables, methods and uncertainties.

e targeted user with focus on: space and time extent and resolution; data formats, metadata and flags: descriptiol

* Product User Guide, ANNEX-A, v1.3 (2.7M PDF)

Guide for products CO2_GOS_OCFP, CH4_GOS_OCFP, CH4_OCPR (University of Leicesteru2019s GOSAT p
* Product User Guide, ANNEX-B, v1.3 (866.2K PDF)

Guide for products CO2_GOS_SRFP, CH4_GOS_SRFP (SRONW2019s u201cfull physicsu201d GOSAT products).
® Product User Guide, ANNEX-C, v1.3 (547K PDF)

Guide for product CH4_GOS_SRPR (SRONU2019s U201 cproxyu201d GOSAT XCH4 product).
* Product User Guide, ANNEX-D, v1.3 (1.3M PDF)

Guide for products XCO2_EMMA, XCH4_EMMA (University of Bremenu2019s merged Level 2 praducts).
 Product User Guide, ANNEX-E, v1.3 (1M PDF)

documentacion

Guide for IASI CO2 and CH2 products (LMD/CNRSU2019s 1AS| products).

https://cds.climate.copernicus.eu/

GpemiCUS B . £ECMWF

Euwogpe’s eyes on Earth



https://cds.climate.copernicus.eu/

Climate Data Sto Toolbox

Climate
CDS Toolbox App.
Cha nge Applicatig
7S 3 Geographical Region
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Scenarlo
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1] @ £ ©
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~ - i oS . : =]
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Copernicus Atmosphere Monitoring
Service (CAMS)

Ga)

Atmosphere Monitoring

Gpﬁﬂ?jgliﬁ

=] =— Commission



Atmospheric Monitoring Service

Atmosphere
Monitoring
})
e . - O ~ .~
\"g Informacion fiable sobre composicion atmosférica para actores politicos,
. , empresas, cientificos y ciudadanos en general

Fortalecimiento del conocimiento e impulso a tomas de decisiones informadas
en temas como calidad del aire, salud, energia solar, tiempo y clima

£ ECMWF GpemiCUs [

Europe’s eyes on Earth Commission




Atmosphere
Monitoring

Previsiones, analisis y reanalisis de la

composici fera

Previs 1 ultravioleta

Model, 5 atmosfera
e Produst P

para es ases de

efecto il g

Forzamie ma

Catalogo uralesy

antropoge

Emisiones de los fuegos

Portfolio Product groups

European AQ NRT analyses
A. Regional European AQ NRT forecasts
products European AQ interim reanalyses

European AQ reanalyses

B. Global products
(troposphere and
stratosphere)

Global atmospheric composition

NRT analyses

Global atmospheric composition

NRT forecasts

Global atmospheric composition

reanalyses

C. Supplementary
products

Policy support products

Solar radiation

Greenhouse gas fluxes

Climate forcings

D. Emissions
products

Anthropogenic emissions

Fire emissions

S ECMWF ( opernicus

European
Commission



( iPor qué se necesita CAMS?
\ OMI NRT tropospheric NO, 12 Nov 2016

European Environment Agency s"_:)}

Atmosphere
Monitoring _\ - T
*. %8 el e
L e, ».%

.
)
@
'& -‘.\1'
L ) O
. PAIN oo, - ®
§ Jo ®
a O )
L °
®e
e @ @ °e
o L ° e,
® ® L) )
0® 0..0°
o

Numerosas observaciones in-situ en el suelo pero
mucho espacio sin sensor, aun en Europa

KNMI/NASA

L 1w
NO, tropospheric column [1 (e mulec./‘cmzj

1 2 3 4 3

Uso directo de los datos satélites es dificil: hay
espacio sin datos; hay mucho ruido; las nubes

impiden las medidas

Los productos de CAMS ofrecen un flujo continuo de datos, cubriendo el planeta
entero sin huecos, y con una resolucion de ~40 km (10 km en Europa)

<CECMWF Gogaaisagﬁ M

European
Commission
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CAMS CADENA DE SERVICIO

Observaciones in-situ

r' .
Atmosphere
Monitoring

Agencias espaciales

,

-~
T\

\ \ B

Sy Conjunto multimodelo
\ reglonal (lead: Météo-

France)

Usuarios




;( Productos globales

Atmosphere
Monitoring

http://atmosphere.copernicus.eu/maps

=
OO T — P R e———" oe

Principales aerosoles, gases de efecto invernadero, gases reactivos,
capa de ozono, radiacion ultravioleta

Analisis y previsiones a cinco dias, dos veces por dia
Reandlisis del 2003 hasta ho
y QECMWF Gpgm!gpmsh - European

Commission




o)

. catalogo online

J & Catalogue | Coperic_. €3 |

€

[Catalogie| Coperticus Atiuspiere Mamtoriig Service = Mozik Firefax veow

http://atmosphere.copernicus.eu
/catalogue

i

atmosphere copernicus ewcatalaguefproductium x-wma.md.int ec

mwl copernicus.cams: v | € HQ

Search

+ A YE OO

Global forecasts of greenhouse gases - methane

-

e

"

Eel

ann

Tuuayﬂ ‘October 2016 00UTC CAMS Forecast 14036 VT: Wadnesday 12 October 2016 12UTC

e RO PP e weo w me wm we um e e en mes ee

A:umenkution Contact us

. |
&) A ¢
I .
T PR - s 1
d \ : e
0, g i
[ W ww “w » CRO T R T W e e
= 4
e
Sz
ata download Verification results Plots

Back to index

v v @ |[a Sewen |+

This service provides near-real-time forecas
€02 and CH4 for the next 10 days using the
CTESSEL model for the land surface fluxes 3
GFAS for wildfire and biomass burning emissi

- CURREMT FILTERS:

® Frocudt famiy: Globsl forecasts % Parameter family: Greerfouse gas

Theme: Chimate forcing, Ar quality and
atmospheric composition

Product family: Global foracasts

PRODUCT FAMILY ¥
Parameter: Methanga

Arshrapganiz sm

Global forecasts of assimilated

 dlimata Farcings
Geographical area: ( -180, 180, -90, 90 ) R T chemical species - ozone
| Gobal anatyses
Time coverage: bl faracats
Sabal raarabrsss
Metadata: XML _ Greeshouse gas fuses

_ Palkcy ssport

Paramwter: Diw

Global forecasts of greenhouse _

gases - carbon dioxide

a7 bomars umng amissions.

Parameter:

Amrenl redvect tadat s
Torcing

Birch pallen
_ Black carbon ACD
__ Black caon

Global forecasts of greenhouse
gases - methane

Euwogpe’s eyes on Earth



Productos globales - Ozono

http://atmosphere.copernicus.eu i E

/ C h art S / C am S Total column of ozone [DU] (provided by CAMS, the Copernicus Atmosphere Monitoring Service)
Wednesday 22 Nov, 00 UTC T+9 Valid: Wednesday 22 Nov, 09 UTC

GO (. aug
C tmosphere Monitoring
& (mﬁ% Service Search B

CAMS

12 matching items

Filters

Show All b

Forecasts

Family
Aerosols (2)
Fires (1)

Greenhouse gases (2) -
Aere sts  Carbon Dioxde  Carbon Monoxide
Reactive gases (5) forecasts

Solar radiation (1) E W
’ B 7

Ozone forecasts Particulate wur Dioxide Uv index forecasts.
forecasts ~ forecast
Analyses
o 2wt

Acceso directo para visualizar los
productos mas utilizados P ubis 0alo 0095 wale o W0 enlwe el dfioel M8

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 550 3

RECORDEDIYIIE]
ICISURIEE] Mﬁ@mﬁj&d by CAMS, the Copernicus Atmosphere Monitoring Service)

Nueva pagina web para monitoreo la capa de ozono: £3 ECMWF @pemicus [

Commission

https://atmosphere.copernicus.eu/monitoring-ozone-layer e



Vionitoring

Productos globales
- Feerresuts ~ &

UV index (provided by CAMS)

Wednesday 22 Nov, 00 UTC T+15 Valid: Wednesday 22 Nov, 15 UTC

Thu 23 Ti 24 Sst 25
VT-IIIIIIIIIIDIIIIIIIIIIIIIIIIII

1 2 3 4 5 6 7 8 9 0 11 13 15 18 3

RECORDEDWVITE]

JETREERIACS CYRIT

UV index (provided by CAMS)

- UV

http://atmosphere.copernicus.eu
/charts/cams

Previsiones del indice de radiacion
ultravioleta

a ECMWF Gpem|cus E- European

Eusope’s eyes on Earth Commission



Reandalisis

Atmosphere
Monitoring  (opemicus (@ smospree wanvorns

Search

Release of the first sample year of the new CAMS global reanalysis data set

oow |

Incluyen todas las observaciones desde 2003

Ofrecen datos coherentes a largo plazo, para el
s planeta entero, y calculados con un mismo
crmTETers mode|o fIJO

Home » News & Media » News

OZONE LAYER & UV
SOLAR RADIATION

Este producto no tiene muchos equivalentes

ANALYSES en el mundo

O, score at Neumayer station
Los reanalisis de CAMS han afiadido en alcs \ , e sesiien
particular: AR 1 |
-los ultimos desarrollos en el modelo

_ i YERY .
-nuevos conjuntos de datos © || \ | CAMS reanalysis
-prolongacion hasta el presente | ‘j CIRA (CAMS Interim Reanalysis)
P & P k ‘ MACC reanalysis

J GEMS reanalysis

2004 2005 2006 2007 2008 2009 2010 2011 2012

Ofrece una mejora en comparacion con reanalisis  paq
anteriores MACC y GEMS




Atmosphere
Monitoring

20171015 15 UTC

408.1
407.8
407.5
407.2
406.9
406.6
406.3
406.0

404.1
403.8
403.5
403.2
402.9
402.6
402.3

402.0

Media de la columna atmosférica de CO2 [ppm]
(15/10/2017) en la peninsula ibérica

Resultado de todos los flujos en la atmdsfera
basado en la prevision de CO, a alta resolucidn

Anomalias positivas en
comparacion con la media global
provocadas por las emisiones
antropogénicas, la respiracion de
los ecosistemas y los fuegos

Anomalias negativas escasas en
este periodo del afo

Commission



Atmosphere

Monitoring Cuantifica el desequilibrio en el balance de energia de la Tierra.

Utiliza: 25
*Para la era preindustrial,
estimaciones de la composicion de
la atmodsfera y de los flujos de
superficie

*Para el presente, reanalisis de
CAMS de la composicion de la

]
1
1

,_.
tn
1

Aerosoles
—_— i

,_.
T
- Halocarburos

(=]
(=] tn
| |
=
2
Estratosférico [ Troposférico
Vapar de agua
estratosférico
Hallin en
la nieve

Efecto directo
Efecto sobre
las nubes
Estelas de
los aviones

. Em _

|

Forzamiento radiativo (W/m)2

. 5 =)
atmosfera para calcular los flujos os| Gasesde ] . l i g%
radiativos invernadero Eg _ % g_.g,-
= = 0 .
. . Ozono  Albedo S E
Calcula la diferencia entre hoyyla . [ °% |

era preindustrial con un modelo de |

radiacion. centrandose sobre todo Cambio en el forzamiento radiativo entre 1750 y 2005 segun las
. ! . estimaciones del IPCC

en las incertidumbres

Commission



* Emisiones antropogénicas:
- en Europa, con una resolucion de 10km, del
2003 hasta hoy
- para el planeta entero, con una resolucién de
~50km, del 2003 hasta A-3

* Emisiones naturales para el planeta entero, con una
resolucion de ~50km, del 2003 hasta A-3

* Emisiones diarias de fuegos para
~40 constituyentes de la atmdsfera

LA AL A8 AN L)

Longrtude: 162° 34' 41" Latitude: 26° 00' 56"
[« > » G 2016-06-14T00:00:00.000Z © s
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Atmosphere
Monitoring

Monitoreo de los incendios del Artico en verano del 2019

CAMS Total Fire Radiative Power (GFASv1.2): June-August 2019

2} (opemious CECMWF

Daily total wildfire emissions were well above the 2003-2018
average throughout the summer north of the Arctic Circle
Many wildfires concentrated in the Sakha Republic, Russia
with other fire activity in Alaska, Yukon Territory and
Greenland

Total estimated equivalent CO2 of ~170 megatonnes

Total Fire Radiative Power / GW

CAMS Daily Total Fire Radiative Power (GFASv1.2)forthe Arctic Circle

GFAS daily total FRP 2019

24-un 17-ul 09-Aug 01-Sep

(opemions @ CECMWF

Total wildfire emission / Mt CO,

CAMS Annual Wildfire CO, Emissions (GFASv1.2) for the Arctic Circle

i
E

S
8

2005 2010 2015
Year

(opemens @ CECMWF

EECMWF (opernicus |

Euwope’s eyes an Eart

European
Commission



Atmosphere
Monitoring

Plumelabs, una pequefia empresa francesa, produce informaciones sobre la
calidad del aire y vende aparatos de medidas.

WORLD AIR MAP BY PLUME LABS

............

AR
)
s

SCECMWF ( opernicus
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' ‘ Usuarios de productos globales- WINDY

Atmosphere
Monitoring

Windy ofrece una
visualizacion de parametros
meteoroldgicos y de
composicion de la atmodsfera
(polvo, CO, SO2)

RECORDED WITH

SCREENCAST; MATIC

a ECMWF Gpeem!gg§ m European

Commission
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Usuarios de productos globales- SUNSMART

Atmosphere

Monitoring En colaboracion con el Bureau of Meteorology de Australia, SunSmart utiliza las

previsiones de indice UV de CAMS cada dia en sus aplicaciones para
smartphones.

g

7 appprEcton
REQUIRED

Pt

10 -

27

Previsiones de UV index Previsiones del Bureau of Previsiones SUNSMART
Copernicus Meteorology de Australia del Cancer Council Victoria
para smartphones

a ECMWF Gpﬁgl!gg§ m European

Commission



Atencion al usuario -

Ayuda y recursos

‘ OQEIMICUS

Europe’s eyes on Earth

IMPLEMENTED BY

OPEIMICHS £ ECMWF
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¢Qué tipo de ayuda (support) pueden recibir los usuarios?

Help and support https://climate.copernicus.eu/user-support

We provide a dedicated user support service to aid Climate Change Service data discovery, dissemination, understanding and use by all
users. The user support service currently includes a Knowledge Base accessible 24/7 and a friendly manned helpdesk.

Forum

Contact us

24/7 Knowledge Base

copernicus-support@ecmwf.int For users of the Climate Data Store

The Knowledge Base provides
documentation and answers to frequently
asked questions.

Become part of the community, work

or

together and support each other.

login to the C3S Enquiry Portal

~ Ayudadeyrivel-0: Coperni
Base (CKB)
Forum for discussion and solutions

rul culriew i LI vInNILY

User Sat

We run user s

mei Recursos de formacion 3@

. —..Me

* solucion para los problemas basicos (Nivel 1) en menos de 5 dfas laborables

IMPLEMENTED BY

(Lopernicus &~ ECMWF



https://climate.copernicus.eu/user-support

En resumen...

CAMS & C3S
del big data a las aplicaciones locales

Aplicaciones

usuario , ,
experto downstream

CAMS/C3s \ experto

IMPLEMENTED BY

< ECMWF

European




iIMuchas gracias por
vuestra atencion!

Joaquin Muinoz Sabater

ECMWF, Copernicus Climate Change
Seljvice (C3S)

joaquin.munoz@ecmwf.int
. @j_munoz_sabater

‘ OQEIMICUS

Europe’s eyes on Earth

XVIII Congreso Nacional de Teledeteccion
24-27 Septiembre 2019, Valladolid, Spain

;_%ﬂ/:’ %k (_\ . IMPLEMENTED BY
e opermicus £ ECMWEF
__ Eurcpe’s eyes on Earth w



Back up slides

" (opermicus

Europe’s eyes on Earth
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@ ¢Qué datos ofrece CAMS?

Climate
Change Portfolio Product groups
European AQ NRT analyses
A. Regional European AQ NRT forecasts
products European AQ interim reanalyses

European AQ reanalyses
Global atmospheric composition
|
B. Global products 2:2 La?a:yses — i

(troposphere and N;T ?oig:;p eric composition
stratosphere

P ) Global atmospheric composition
\ reanalyses
Policy support products
C. Supplementary Solar radiation

products Greenhouse gas fluxes
_ . Climate forcings
Portafolio de productos del servicio CAMS —r— - P
. o D. Emissions Anthropogenic emissions
Acuerdo de delegacion con la Comisidn Europea - —=
products Fire emissions

(opemicus "B ==s.| SECMWE



‘ ‘Monitoring

Flux 2011
Mean COZ Fluxes [gC/m2/day] mean = 0.039
ry oW

de satélite.

CO2 tlux inversion using NOAA CCGG, WC
ICOS and RAMCES obscrvatlon nctworks

co, de 1979 a 2015
D Il s CH4 de 2001 3 2016

luxes

Producl lamily: Greenhouse gas lluxes

Parameler: Carbon dioxide NZO d e 1996 a 20 15
Geographical area: ( -180, 180, -90, 90

Time coverage:

Metadata: XML

Conlacl us

La modelizacidn inversa de la atmdsfera permite estimar los flujos de superficie para
gases de efecto invernadero, basandose en las observaciones de la atmdsfera in situy

<> ECMWF Cpemmus [

Euwope’s eyes an Earth Commission



- Atmosphere
- Monitoring

Cuantifica el desequilibrio
en el balance de energia de
la Tierra.

Calcula la diferencia de
forzamiento radiativo entre
hoy y la era preindustrial.

Estima como el cambio de
la composicién de la
atmosfera influye en el
calentamiento o el
enfriamiento del clima.

Outgoing Longwave
SWR Reflected by Radiation (OLR)
the Atmosphere

Incoming
Shortwave — e ———
Radiation (SWR) N . o
- —— e ——
— ~~_Chemical T

Reacﬁons\

Reactions

Heat Flux
= = Sensible

Heat Flux
SWR Reflected by

the Surface

SWR Absorbed by
the Surface

Figure 1.01 of IPCC AR5, 2013

£ ECMWF Gpﬁwrp!Qy% [
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Atmosphere

Monitorin
: CAMS GFASv1.2 Jun-Oct wildfire CO, emissions for Portugal +Spgin
CAMS Daily Fire Carbon Emissions (GFASv1.2) for Portugfal+Spal 25
o}
6l 9 20
=
z an daily 5
z GFAS daily emissions 2017 g 15
5 —
g g
g T 10
S z
g g
2 =
5
0 |_|,| I { .|. \I‘I.u. Lardlad | (A ‘ \ ” 0 2004 2006 2008 2010 2012 2014 20

09-Jul 16-Aug 23-Se| 3)-Oct Year

Total de las emisiones entre junio y
Total de las emisiones diarias de los fuegos en |la octubre desde 2003 en la peninsula ibérica
peninsula ibérica entre junio y octubre 2017

CECMWF (opemicys - e |
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