El programa Copernicus de la
Union Europea y sus servicios
de Atmosfera y Cambio
Climatico.

L opermicus

Europe’s eyes on Earth

Joaquin Muioz Sabater %
ECMWEF, Copernicus Climate Change x
Service (C3S) '

@j_munoz_sabater

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

IMPLEMENTED BY

\ OPEMICUS &2 ECMWEF

illlll\\\\kk
SN
4









QOrihuels - SPAIN

Floed - Situstion & of 16082813
Grading - Detal riap OF




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
> ¢éQué productos/servicios nos ofrece C3S? S o e
» Uso de los productos de informacién climaticade C3S ' A e
» Coémo acceder a sus productos -

& 4 2 o, 2 4 [

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

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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/"&\ Copernicus Climate
Change Service (C3S)

Climate Change
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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 informacion climatica *\
consistente y fidedigna (authoritative) / ;} @
| ey N =
? s Jy

+ Construyendo el servicio en torno a 4
capacidades e infraestructuras existentes

¢ Estimulando el mercado de los servicios
climaticos en Europa
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Climate
Change

Temas tratados en el servicio:

e  Como esta cambiando el clima?
* Observaciones de la Tierra
* Reanalisis
. Continuara/se acelerard el cambio
climatico?
* Predicciones
* Proyecciones
. Cuales son los impactos en la
sociedad?
* Indicadores del clima
* Informacidn sectorial

Bllbai Metsie Tons of Oil Egul.

@ El Servicio de Cambio Climatico (C35S)

One View of Future Energy Consumption
World Total

2034

1035



@ Estructura de C3S

Climate i
R European commission EU estados miembros, <
e.g.,FP7 Space call, H2020 ESA, EUMETSAT, EEA, |
WMO..

JIPp ® uoloelb|nAIq -

Garantia de calidad

7

Integridad del Servicio
Necesidades de usuarios
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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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Climate
Change

Variables Esenciales del Clima (ECV)

Atmospheric physics

Precipitation

Surface Radiation Budget
Water Vapour

Cloud Properties

Earth Radiation Budget

Atmospheric composition

QOcean

Carbon Dioxide
Methane
Ozone

Aerosol

Sea Surface Temperature
Sea Level

5ea joe

Dcean Colour

Land hydrology & cryosphere

Lakes

Glaciers

lee sheets and ice shelves
Soll moisture

Land blosphere

Albedo
Land Cover

GCOS

4.3.5
4.3.6
453
4.5.4
4.5.5

4.37.1
4.37.2
4.7.4
4.7.5

53.1
533
535
537

6.3.4
6.3.6
6.3.7
6.3.16

639
6.3.10

Fraction of Absorbed Photosyntheti 6.3.11

Leaf Area Index
Fire

6.3.12
6.3.15

€35 312a

2017

Lot &
Lot 6
Lot 4
Lot 5
Lot 3

Lot 2
Lot 1

Lot 8

Lot 7

Lot 9

Lot 9

Lot 9

2017

2018

2018

€35 312b

2019

2019

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

Carbon Dioxide (CO,) - NH (0°-60°N)
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Climate Data Store: Reanalisis

Climate L.
Change ERAS reanalisis a escala global:

e Variables Atmosfera/Tierra/Olas
* Resolucidn global 31 km, 137 niveles

» Salida horaria desde 1979 en adelante
i
* Uso mejorado de las observaciones de
entrada
) * Estimaciones de incertidumbre
1 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

Cor:::mi,.cx-:.s B .| £ECMWF
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Climate
Change

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

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)

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

) _l?i IMPLEMENTED BY

crmc “ Japan Meteorological Agency —c EC MWF Q)pemiCUS
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Proyecciones climaticas; escenarios de concentracion

Climate
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 AGRICULTURE B TOURISM INSURAMNCE
MANAGEMENT FDRESTRY
ENERGY HEALTH INFRASTRUCTURE DISASTER RISK CODASTAL AREAS
REDUCTION
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De los datos al ision making’': AGUA

CLIMATE IMPAC

In and m
Indicator type:

| osolsct-  ~
Climate impact ndicatar:
| RO DR l

Reszolution:

Confidence

- Absolute mean values (referenca period)
® Climate Change [mpact penod:

2020's 2050's
Emission scenarnio (RCP )
" Low (RCP 2.6)
“iModerate (RCP 4.5)
JHigh (RCP B.5)
®'Maan of low to high

Ensemble
rangs!

Min Maan Max
Opacity:
| ST
! Main river basing
I Lakes
Rivers o f
Sub-basing s S

o —
http://swicca.climate.copernicus.eu/ SSECMWEF opermicus
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De los datos al

[

Change reative to 1971-2000

Main rver basins
N Lakes

Rivers

Sub-basina

‘decision making’

-

CLIMATE IMPACTS

Climate impact ind
| Rt flaw (maan)

Rasolution;
0.5 degres grid (S0 km)

5 km grid
./ Catchments (mean 215 km?3)

Viaw Sa11ings

) absolute mean values {reference period)
\® Climate Change Impact pencd:

2020's 2050's
Emission scenario (RCP):
Low (RCP 2.6)
® Modarate (RCP 4.5)
. High (RCP 8.5)

~ M=2an of low to high

Ensemble
range:
Min Mean Max

QOpacity:

http://swicca.climate.copernicus.eu/ o ECMWEF \ opernicus




Climate
Change

De los datos al

Integrating climate and energy scenarios to

learn how well prepared our infrastructure is

to cope with the climate of the future. Will
the renewable dominated energy mix of the
future able to cope with the expected
change in the energy demand profile?

(opemicys
© Countries

Category Chmate gy Encrgy
Variaties T
0 Dempngd
dra (7 wind
Hydro (run-of-rivar]  Solar (PV only)
Forecast System
(-] ECMWF

Méndo-France Mat Offica

Historfosl Skill Metric
@ Cormelation

T

Labals OFF

Close Graphs Reset Map

‘decision making’:

(opemicus

© Countriss — Clusters

Hydro (reservoir) oind
Hydro (run-of-river] gy Solar (PV only)

“ Variakle Type ¥
Capacity Factar gy Enargy ~ Powes

Tampocal Rusaluticn
@ Ually | Manthiy

Climats Modal 7 ¢

Soasgnal  Annual

Solar (PV only) (SOL) | ECMWF | Winter (DJF) | Serbia

= 0,42532 {0.0765, 0.68125) =+ Hindcast

+ Observation

Satar (M only} SOL)

ENERGIA

The European Climatic Energy Mixes (ECEM) Demonstrator

Solar (PV only) (SOL) Energy (NRG)

Click and drag in the plct area to zonm in. Hold Shift and drag 1a pan easdier) later

Using a combination of historical data,
reanalysis, seasonal predictions and climate

Seasonal Forecasting Demand
Forecast System: ECMWE - Season: Winter (DJE)
Lead time: 1 month

Legend -1 M B

at

projections the SIS contracts demonstrated
how will be possible to address some of
these questions through the CDS.
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/"&\ Copernicus Climate
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Boletines climatoldgicos mensuales — 4th to 6th de cada mes

Climate

Wews Fwwnts Press Tenders Help& Support

i\ Cllrr:nte ik
Change G Change Service ABOUT US  WHAT WE DO  DaTA  QSEARCH

Monthly climate update

15TH OCTOBER 2018

In Europe, it was the warmest September on record

Portugal and western Spain were particularly warm
WHAT WE DO » CLIMATE BULLETIN

i H Iceland, Ireland and Scotland saw generally cooler than
Climate bulletins average temperatures

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

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.

UES  MONTHLY CLIMATE LPOATE EATURED &

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

Monthly summaries
Featured story

29TH OCTOBER 2018

A stormy September

One of the warmest summers on recard has come to an end wr)
September full of storms. Modelling of historic storms can hel
prepare for such events. We use two of the recent storms to di

- the improvements we have made with the release of our new |
dataget.
Surface air Sea ice Hydrological Surface in-situ
temperature variables monitoring for
We produce sea-ice Europe
This series of monthly maps every month ‘This series of monthly
maps and Hased on ERA-interim maps and charts, based Monthly and yearly
charts, generated from reanalysis data, these on ERA-interim State-of-the-European
ERA-intenum data, covers provide near real-time data, covers several climate reports provided

European
Commission

. . . . (opemics €3 ECMWF
» climate.copernicus.eu/climate-bulletins b EC




C3S — Boletines mensuales del clima

Climate Surface air temperature anomaly for August 2019 relative to 1981-2010
Change

(6pernicys @ e S S ECMWF

> 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
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Reality Check: Mapping the global

heatwave
) 24 2ty 2018 f © v B <stee

UK heatusaoe

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

b b i

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

Various temperatu
Canadn, Aigeria and N

CNN, July 2019

European
Commission

opernicus
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Top Stories

Met chief calls for quick
Facebook sccess
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European State of climate
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European State of climate

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

-1.5-

= e ey cuntionm o e

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

2y 2018 average summer A,
1'2 Oc '\ temperature 1.3°CA

M

KEY MESSAGES

» The Eurnpean average temperature in 2018 was one of the three highest on record. — il

® 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 southeaslt.

opernicus g o, €S ECMWF




European State of climate

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

» Southem Europe experienced a wetter-than-average year.

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

result of heavy rainfall events.
® Southeastern Europe saw one of Lhe wellest summers of the last sevently years.

# Ex-hurricane Leslie was the strongest storm to hit the Iberian Peninsula since 1842. 1t led to

heavy rainfall and flooding in several locations.

operncus e .l SSECMWF
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European State of

Sunshine Duration Anomaly 2018 [%]
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Wl KEY MESSAGES O

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

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

* Only in southern Europe was sunshine duration below average.

Q’PELL!!&.&:E: Mmoo SSECMWF




State

European

Climate

Glacier Mass Change in Europe relative to 1997

Change  _ |
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K7 Globally: more than 20 m
of observed loss in ice thickness
since 1960s
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climaticos
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Distribucion de datos climaticos

Climate : = —
Change - B (opemios SECMWF (B gasome

| - Your feedback helps us to improve the service

busqueda

Welcome to the Climate Data Store
Dive into this wealth of information about the Earth's past, present and future -
Itis freely available and functions as a one-stop shop to explore climate data. Register for free ‘e5s to the CDS and its Toolbox.

We are constantly improving the services and adding new datasets. Fer mare inferm. ‘onsult the catalogue ,our FAQ or the €35 forum.

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

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

GpemiCUS B . £ ECMWF

Eirope’s eyes an Eartn



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

Distribucion de datos climaticos

Climate
Change

Methane data from 2002 to present derived from satellite sensors

warning: the structure of this dataset was slightly medified, Please, review your old APl scripts If you were using them to downioad the data.

Overview load data

hane (CH.) I8 the secare MOost SIENIMN CaNt Freenhouse gasas that Nas Incra
the viewpaint of the rdiative farcing of dlimate change, Tts male fract
at are ahout 100 pph at high no

500 IF COREORETation In the BT
hasinereased fram a pre- Indu:
* RO ppb a the Scuth Pals

ohane directly dUE o human activees,
vial level of about 700 ppb to current levels

Methane SCIAMACHY/ENVISAT WFMD

hern [atitudes and apgie

THIS Aarasst s & 1ime sxtensinn of produets geneeats (i tha framswerk of the European $pace Agency anthropogenic graenhouse gases Climats
Change Initiative (ESA GHE CC) using dlats fromm the Scanning Imaging Absorstion Spectrometer for Atrmospherie Cortography sersar STIAMATHY) and
the subunit Eourler Trarslorm Spectrometar of the Thermal Ard Near-infrared Serscr for carbon Obssrvation seraor [TANSOFETS).

Thie colurmin average methane valies are computed fram the SCAMACHY ariginal data using two different algorithms: the Bremen aptimal
(BESD) algorithm and the e g Function Modified Dows (WFRD) algorithim, For the TANSO/FTS sensor. the two algorithm:
univarsity of Leitaster Full Priysics Ratrioval Algortnm (OCFP) based on the original Orbinng Carbon Dbservats Co) Full Py
€ Fulll Physics At rleval Algarithir (SRFP)

Stirmation Doas
at were spplied are the
£s Hotneval Alganthm and

strength and weaknesses the

application

More deraits abour the grogucs 2 gan

ehe ODCLmEnLanDS

06 il

2000 unt Do

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

opernicus W .| €SECMWF
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https://cds.climate.copernicus.eu/

Climate
Change

Distribucion de datos climaticos

B (opernicss CECMWF

Chmate Change
Service

Methane data from 2002 to present derived from satellite sensors

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

Dvarvisw

Processing level &

Lonal 3

Variable &

Recuperacion de
datos

_| Mig-tropaspherc columns of atmasphenc methane [CHAL and related va
Column-average drysalr mole fraction of atmeospherc methane (CH4) an

Sensor and algorithm @&
: % be made
Metop-A} and MLIE 1A [Metop-1) and MLIS MERGED and EMAA MERGED ans OOSAMIFS
SCLAMACHY and IMAR SCIAMMCHY ana WO NEQFTE and DCFR TANSO-FTS and GLPR
TANSO-FTS and SEFP TANSO-FTS and SRFR

Version

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

@pemiCUS B . £ ECMWF
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https://cds.climate.copernicus.eu/

Distribucion de datos climaticos

Climate

Change B (ooemics SECMWF (G greonae

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 downlead the data.

Overview Download data Documentation

* Product User Gulde, MAIN, v1.3 (11.5M PDF)

This document describes the conterts of the dataset i a manner that is undel
of varlables, methods and unceraintes.

& targeted user with focus on: space and me extent and resalation; data formats, metadata and flags: descriptiol

= Product User Gulde, ANNEX-A, v1.3 {2.7M PDF)

Guide for products C02_G05_DCFP, CHE_GOS_OCFP. CHA_DCPR (University of Leicesteni 201 95 GOSAT pi
= Product User Gulde, ANNEX-B, v1.3 (682K PDF)
Guide for products CO2_GOS_SRFF, CHA_GOS_SAEP {SROMUZ0T0s u3niciull physicsu221d GOSAT products)

» Product User Gulde, AMNEX-C, v1.3 (547K POF)

Guide for product CHA_G0S_SRPR {SRONUZIS UZDT corowyu 201 o GOSAT XOHA product)
» Product User Gulde, ANNEX-D, vi.3 (1.3M PDE)

Glilde for products KC0Z_ EMMA XCHE EMMA (University of Sremere2018s merged Level 2 products)
* Product User Guide. ANNEX-E, v1,3 (1M PDF)

documentacion

Guide for 1851 COZ and CH4 products {LMIVINASUZI9S IAS] prodices),

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

@pemiCUS B . £ ECMWF
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https://cds.climate.copernicus.eu/

Climate Data Store: Toolbox

Climate
CDS Toolbox App.
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Copernicus Atmosphere Monitoring
Service (CAMS)
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Atmosphere Monitoring
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Atmsphere
Monitoring

Atmospheric Monitoring Service

TR T L

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 (opernicus

Eisope’s eyes on Earh

European
Commission



Atmdsbhere
Monitoring

Previsiones, analisis y reanalisis de la
composicig fera

Previs 1 ultravioleta
Model. il atmosfera
paraes 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

£ ECMWF (opernicus

European
Commission
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Atmo_sph_ere European Environment Agency $"_:)}
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Numerosas observaciones in-situ en el suelo pero
mucho espacio sin sensor, aun en Europa

CAMS?

OMI NRT tropospheric NO, 12 Nov 2016

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)

2> ECMWF GPQEIIEQ.EE =

European
Commission
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Atmosphere
Monitoring

Agencias espaciales

l ECMWEF Integrated Forecasting System (IFS)

e Conjunto multimodelo
\ regional (lead: Météo-
\ France)

Usuarios

Eisope’s eyes an Earh
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Atmsphere
Monitoring

Productos globales
http://atmosphere.copernicus.eu/maps

. S~

nadero, gases reactivos,

Principales aerosoles, gases de efecto inver
capa de ozono, radiacion ultravioleta

Analisis y previsiones a cinco dias, dos veces por dia
Reandlisis del 2003 hasta ho
y QECMWF Gpgm!‘g’l;{ﬁ - ~ European

Commission



CAMS portfolio

. catalogo online

http://atmosphere.copernicus.eu
/catalogue

& atmosphers copermicus. euwtataloguatpraductium -wma mdant ecmw!

COPErnicUS. cams: v C'”osb-:dvdl A A U SO =

Global forecasts of greenhouse gases - methane

Tuesday 11 October 2016 00UTC CAMS Forecast 14036 VT: Wadnaesday 12 October 2016 12UTC

Mean Sota Metamre JmrRuneUo  PPEL] ine um e s s s e e e me

- = i -

ws et swa R R mfarils
.
ws

"
ey L w4 el e W oL W W ol @t e e

ata download Verification results Plots

-

cumentation Contact us

S © @A@EI\_/I-

Back to index

This ssrvice provides near-rzal-time forscas
€02 and CH4 for the next 10 days using the
CTESSEL model for the iand surface fluxes i
GFAS for wildfira and biomass burring emissi

- CURRENT FILTERS:

= Freduet faniy: Global forssis

taily

Theme: Ciimate forcing, Ar quality and = Fa et GreeTiose gas

atmospharic compaosition

Product family: Global forecasts

PROTILICT FAMTLY ¥

Parameter: Mothana Arthrpagans s

Global forecasts of assimilated
chemical species - ozone

Goographical area: ( -180, 180, -90, 90 )

at
Time coverage:

Metadata: XML  Grminhaced qan funsi
_ Palcy smport.
e anabysan

Paramdur: S

Global forecasts of greenhouse
gasas - carbon dioxide

Parmmeler

Torzing
= oo rebrsch rashad v
Torcing

1 Bich paten

gases - methane

Global forecasts ol greenhouse _
-
g 1

Eisfope’s eyes an Earth



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

Opems AT Atmosphere Monitoring m
Turagen ryes an Eathy Service

CAMS

Filters

12 matching ltems

Shuw All L
Family
Asroesis (2}
Fres (1)
Gresnhouse gases (2)
Reactive gases (5)
Solar radiation (1)

v Mathans forecasts  Nitiogen Dexels
forecasts

Ozona foreasts

Analyses

< I

Acceso directo para visualizar los
productos mas utilizados

Nueva pagina web para monitoreo la capa de ozono:

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

Ozono

Productos globales -

of

d by CAMS, the Copernicus Atmosphere Monitoring Service)

! [DU] (provi
Wednesday 22 Nov, 00 UTC T+9 Valid: Wednesday 22 Nov, 09 UTC

Ifa)
IS URIEE] m&h@mﬁ&d by CAMS, the Copernicus Atmosphere Monitonng Service)

QECMWF Q:)perf?ﬂcus _;- _ European

Evsope’s eyes an Earn Commission



(> BEProductos globales - UV
ocphere BT

onitoring UV index (provided by CAMS)
b Wednesday 22 Nov, 00 UTC T+15 Valid: Wednesday 22 Nov, 15 UTC

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

Previsiones del indice de radiacion
ultravioleta

Thu23 Frize Sat 2y Sun 20
ve: Lol | 1 '
LI U B | LI} | S PO NN Sy KDY B | BTSN SR S O | | U N AR R N A | GO B SN DV AR Y |

1 2 3 4 5 % 7 8 ‘B 10 Ik 1] 15 & 3

EECORDETHIIT]

JEEREENIACS ) WL

UV index (provided by CAMS]

a ECMWF Opgmagnunﬁ _f- - European
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Atmosphere
Monitoring  (opemicus (7 soters wosconne

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

¥ 1 Ml 2 ey

CAMS reanalysis monthly-mean total column Carbon Monoxide for May 2003

ogw |

SERVICE THEMES

R ATHOGR AT

ANALYSES

Los reanadlisis de CAMS han afnadido en

particular:

-los ultimos desarrollos en el modelo

-nuevos conjuntos de datos
-prolongacion hasta el presente

Ofrece una mejora en comparacion con reanalisis

anteriores MACC y GEMS

Reandalisis

Incluyen todas las observaciones desde 2003

Ofrecen datos coherentes a largo plazo, para el
planeta entero, y calculados con un mismo
modelo fijo

Este producto no tiene muchos equivalentes
en el mundo

O, score at Neumayer station
0.95
0.9
0.85
0.8
075

\

| | CAMS reanalysis
0.7 | CIRA (CAMS Interim Reanalysis)
0.65 | MACC reanalysis

06 ‘ GEMS reanalysis
0.55 ! 1 1 1 1 1 1

bad 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

CAF

PR T P P B




Atméspﬁere
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



Atmdsphere
Monitoring

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

Utiliza:

*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
atmosfera para calcular los flujos
radiativos

Forzamiento radiativo (W/m)2

Calcula la diferencia entre hoy y la

era preindustrial con un modelo de
radiacion, centrandose sobre todo

en las incertidumbres

25

N

,_.
tn

=

[=]
tn

=]

=]
tn

|
[y

-15

%]
- o

5

=]

o]

(%)

L=}

5]

T

| WDz

—_—
Gases de

efecto
invernadero

Estratosférico [ Troposférico

Aerosoles
) ,_—o_.\
=8
8 5o § g, 88
[T = @ =1 =
=e c = 2 ==
=i == b= gz &
= T 8 Su B8 i
= a - & %E = |
—- i B |
[1
5 ' 5 @£
g § So
27 z 8o
o - E En_
o2
—
Ozono  Albedo UE

Cambio en el forzamiento radiativo entre 1750 y 2005 segun las
estimaciones del IPCC
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* 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

. Longtude: 162° 34' 41" Lastude: 26° 00' 56"
M > W C 2016-06-14T00:00:00.000Z




@' Monitoreo de los incendios del Artico en verano del 2019

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

Atmosphere
Monitoring

(O] (opermicus @ 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

s

Tata Fire Radiative Power | GW

e
=]

in

o

CAMS Dally Total Fire Radiative Power (GFASY1.2)forthe Arctic Circle

GFAS daly kel FRP 2015

| | | | X
2dJun 17l 29-Aug 01-5ep

= (onemcs @ CECMWF
CAMS Annual Wiidfire CO, Emissions (GFASv1.2) for the Arctic Circle
g
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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

G b
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: @ Usuarios de productos globales- WINDY

Atmsphere
Monitoring

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

RECORDED WITH

SCREENCAST MATIC

a ECMWF Gp§m|gg§ - European

Commission



Usuarios de productos globales- SUNSMART

Atmsere

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.

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

a ECMWF Gp§m|glg§ - European

Commission



Atencion al usuario -
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. OPEIMICUS

Europe’s eyes on Earth

Ayuda y recursos
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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.

Contact us Forum

24/7 Knowledge Base

For users of the Climate Data Stare

coper PP

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

Become part of the community, work
together and support each other.

or

login 1o the ©3S Enquiry Portal

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

rul culriew i LI vInNILY

User Sat

We run user s

me - Recursos de formauon LIt

_ . _..menos de 8 hiras laborables
. soluuon para los problemas basicos (Nivel 1) en menos de 5 déas laborables

IMPLEMENTED BY

(opernicus & 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




iIMuchas gracias por
vuestra atencion!

Joaquin Muinoz Sabater
ECMWF, Copernicus Climate Change
Service (C3S)
joaquin.munoz@ecmwf.int

. @j_munoz_sabater

’ n f’ .
(, OPErMICUS

Europe’s eyes on Earth

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

IMPLEMENTED BY
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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 :F Tba:wa:yses = i
| (troposphere and N;T ?0;:;::: eric composition
stratosphere

P ) Global atmospheric composition
V reanalyses
Policy support products

C. Supplementary Solar radiation

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

(opermicus "EA .| SSECMWE



FLUJOS DE GASES DE EFECTO INVERNADERO

MACC-GHG Flux 2011 CO2 tlux Invearsion using NOAA CCGG, WL
Mean CO2 Fluxes [gC/ m2/day | mean = 0.039 red - 3ources blue - 3inks ICOS and RAMCES obscrvatlon networks
P

CO, de 1979 a 2015
SESMURILIIE. CH, de 2001 a 2016
e o7 N,O de 1996 a 2015

Geographical area: ( -1380, 180, -00, 90

Time coveraqe:

Mctadata: XML

L R B S B B N

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 situ y

de satélite. | |
SCECMWF ( opernicus [ = |

Evsope’s eyes an Earn Commission



A tmsphere
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FORZAMIENTO RADIATIVO DEL CLIMA

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.

Incoming
Shortwave
Radiation (SWR)

Chemical
Reactions

SWR Absorbed by
the Surface

Figure 1.01 of IPCC AR5, 2013

Outgolng Longwave
SWR Reflected by Radiation (OLR)
the Atmosphere

S—
—_—

H
Latent =8

Heat Fl
e ux= Sensible

. 3 Heat Flux
/SWR Reflected by ;

the Surface

&S ECMWF ( opernicus
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Atmosphere
Monitoring

CAMS GFASv1.2 Jun-Oct wildfire CO, emissions for Portugal+Sg#in

CAMS Daily Fire Carbon Emissions (GFASv1.2) for Portugfal+Spa 25
3
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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
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