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El programa Europeo Copernicus &
El servicio de cambio climatico (C3S)

El “Climate Data Store”

Ejemplos en el sector del agua
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@ Un poco de historia

Climate
Change

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
supervisiéon 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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Climate
Change

Copernicus:

Observaciones de la Tierra y servicios de informacidn

— Programa de observacion de la Tierra de la
Union Europea,;
Gestionado y coordinado por la Comisién 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
financiacién (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




Componentes de Copernicus

Climate

Change Sentinel-1 (A 2014 / B 2016) - Imagenes SAR

Dia y noche, radar, interferometro

Sentinels

Sentinel-2 (A 2015 /B 2017) - Imagenes Multi-
espectrales
Aplicaciones terrestres: agricultura, bosques, ciudades...

Sentinel-3 (A 2016/B 2018) - SAR, radiémetro,
espectrometro

Vegetacion, temperaturas superficie tierra y océano,
color de océanos, altimetria

Sentinel-4 (A/B) 2023 - MTG. Atmoésfera,
geoestacionario
Composicion de la atmosfera, polucion

Sentinel-5P 2017 / Sentinel-5 2021 (A/B) -
Atmosfera, 6rbita baja
Composicion de la atmosfera, aerosoles, especies

Sentinel 6 (A Jason-CS 2020/B) -
Altimetria, orbita baja inclinada
Nivel del mar, altura olas, velocidad viento marino
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' Componentes de Copernicus

Climate
Change

Servicios

Sentinels
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Usuarios: guienes son y qué qu

Climate
e d & =%
User model areion
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.

Usuarios:

c2
User Requirement (UR) description

Free text.
Be specific and quantify statements where possible.

c
UR class

Chaose from:

- Product (complete CP)
- Variable (complete CP)
- General (complete CG)

c4
Raw requirement

Original text.
Extract from project source material.

guienes son y qué guieren?

c5
User sector

Choose one or more sector from C3S Sectors:
- Agriculture and forestry - Coastal
- Disaster risk reduction” - Energy

- Health - Infrastructure
- Insurance = Tourism
- Transport - Water management

Use terms fi

Seasonal forecasts of precipitation for the insurance
sector should be available before the underwriting/
renewal season

Seasonal forecasts of sea surface temperature for the
insurance sector should be available before the
underwriting/renewal season

Seasonal forecasts of surface temperature for the
insurance sector should be available before the
underwriting/ renewal season

Seasonal forecasts of tropical cyclone activity,
specifically the number of storms, for the insurance
sector should be available before the underwriting/
renewal season

Seasonal forecasts of tropical cyclone activity,
specifically the Accumulated Cyclone Energy, for the
insurance sector should be available before the
underwriting/ renewal season

Seasonal forecasts of precipitation for the insurance
sector should cover the full upcoming year

Seasonal forecasts of sea surface temperature for the
insurance sector should cover the full upcoming year

Seasonal forecasts of surface temperature for the
insurance sector should cover the full upcoming year

Seasonal forecasts of precipitation should have more
ensemble members to capture full level of uncertainty

Seasonal forecasts of sea surface temperature should
have more ensemble members to capture full level of
uncertainty

Seasonal forecasts of surface temperature should have
more ensemble members to capture full level of
uncertainty

seasonal forecasts of precipitation should be available
at a higher spatial resolution

Seasonal forecasts of surface temperature should be
available at a higher spatial resolution

Seasonal forecasts of precipitation should include
farecasts of extremes

Variable

Variable

Variable

Variable

Variable

Variable

Variable

Variable

Variable

Variable

Variable

Variable

Variable

Variable

seasonal rainfall forecast: Seasonal forecast be made available prior to renewal timeline (Jan 1st -
April 1st): Seasonal forecasts do not align with insurance timeline. To be truly useful, a seasonal
forecast would need to be made prior to the underwriting/renewal season.

seasonal forecast of ocean surface temperature: Seasonal forecast be made available prior to
renewal timeline (Jan 1st - April 1st): Seasonal forecasts do not align with insurance timeline. To be
truly useful, a seasonal forecast would need to be made prior to the underwriting/renewal season.

seasonal forecast of surface temperature: Seasonal forecast be made available prior to renewal
timeline (Jan 1st - April 1st): Seasonal forecasts do not align with insurance timeline. To be truly
useful, a seasonal forecast would need to be made prior to the underwriting/renewal season.

seasonal forecast of tropical cyclone activity: Seasonal forecast be made available prior ta renewal
timeline (Jan 1st - April 1st): Seasanal forecasts do not align with insurance timeline. To be truly
useful, a seasonal forecast would need to be made prior to the underwriting/ renewal season

seasonal forecast of tropical cyclone activity: Seasonal forecast be made available prior to renewal
timeline (Jan 1st - April 1st): Seasonal forecasts do nat align with insurance timeline. To be truly
useful, a seasonal forecast would need to be made prior to the underwriting/renewal season.

infall forecast: Seasonal forecast be made available prior to renewal timeline (Jan 1st -
onal forecasts do not align with insurance timeline. To be truly useful, a seasonal
foreca: d to cover the full upcoming year.

renewal timeline (Jan ril : Seasonal forecasts do not align with insurance timeline. To be

seasonal forecast of ‘Eface temperature: Seasonal forecast be made available prior to
truly useful, a seasonal for¥cast ed to cover the full upcoming year.

seasonal forecast of surface temperature | forecast be made available prior to renewal
timeline (Jan 1st - April 1st): Seasonal forecal align with insurance timeline. To be truly
useful, a seasonal forecast would need to cover the, gcmmg year.

seasonal rainfall forecast: More ensemble to represent ® There is an insufficient number
of ensemble members in seasonal forecasts. Current ense cgpture the full level of
nceriaty AY
seasonal forecast of ocean surface temperature: More ensemble to re| nigmcertainty: There is
an insufficient number of ensemble members in seasonal forecasts. Current s dg not
capture the full level of uncertainty. )

seasonal forecast of surface temperature: More ensemble to represent uncertainty: Th@re is an
insufficient number of ensemble members in seasonal forecasts. Current ensembles do not capture
the full level of uncertainty.

seasonal rainfall forecast: Increasing spatial resolution
seasonal forecast of surface temperature: Increasing spatial resolution

seasonal rainfall forecast: make forecast of extremes

(opernicus

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance

Insurance
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Precipitatior
Sea surface

Surface air t

Precipitatior
Sea surface

Surface air t
Precipitatior
Sea surface

Surface air t
Precipitatior
Surface air t

Precipitatior
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@ Mision del 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 !, ;‘ @
) ‘

» Construyendo el servicio en torno a
capacidades e infraestructuras existentes

 Estimulando el mercado de los servicios
climaticos en Europa

IMPLEMENTED BY
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El Servicio de Cambio Climadatico (C35S)

Climate

Ch o o
- Temas tratados en el servicio:

. Como esta cambiando el clima?
* QObservaciones de la Tierra
* Reanalisis

. Continuard/se acelerard el cambio

: ¥ climatico?
. . One View of Future Energy Consumption
* Predicciones World Total

. " 14.0

* Proyecciones T

, . & 100

* Cuales son los impactos en la T .
. B &0 e H b1 €.
sociedad? § S——

e 10

* Indicadores del clima 2 oo

SEESERSBSESEEES

* |nformacidn sectorial

LOQEFU'EL.{.S E .| £ECMWF




@ Estructura de C3S

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

ﬁ Climate Data Store

_’ Sistemas de Informacién Sectorial

i1 1

Users & stakeholders

O
<
=
«Q
Q
0.
(@}
-
Qo
Q
—

Garantia de calidad
Integridad del Servicio
Necesidades de usuarios

uoisn

7

Evaluacion & Control Calidad

¢
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— éDOnde estamos?

Climate
Change Firma del Marzo Inicio de
Acuerdo de delegacion 12 Asamblea General operaciones
2014 2015 2016 2017 2018 2019 2020 2021
22A.G.
u v "Climathon
L]
u
- |
- Etapa 0/ Etapa |
= prototipo/pre-operativo ope%'zratl
|
. |
u

IMPLEMENTED BY
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/‘,@\ C3S resources

Climate Data Store

Climate Change

Copernicus oo | 25 ECMWF



F@ Climate Data Store: ventanilla Unica climatica

Climate
Change

“Store”... grandes almacenes

Estamos rellenando las estanterias

Ya disponible para los clientes

IMPLEMENTED BY

@EGMWIE opernicss .




Climate Data Store: ventanilla Unica climatica

Climate
Change

(opemicus (3 gmuecse

Climate Data Store (CDS)

The Copernicus Climate Data Store supports scientists, policy makers and by providing

the past, current and future states of the climate in Europe and woridwrde

Discover data and resources in our catalogue

Access the €3S Climate Reanalysis
(ERAS)

Access Greenhouse Gases data
Access Sea Ice data products

products

El CDS contiene observaciones, global
and regional reanalisis climaticos
globales y regionals, proyecciones
climaticas y predicciones
estacionales. También contiene
indicadores climaticos genéricos y
sectoriales.

El CDS esta disefiado como un
sistema distribuido, proporcionando
el acceso a datasets existentes a
través de un interfaz web unificado.

IMPLEMENTED BY
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@ Climate Data Store: “Toolbox?”

g';mate Desafios técnicos:
ange

Global Total Column Ozone

Climate time series chart

» Diversidad de usuarios
» Diversidad de conjunto

Zoom 1m 3m 6m YTD 1y Al

de datos

> Gran volumen de datos MACC (CAMS)

> Datos que residen en rean«":llysis‘
diferentes lugares ERA-interim
> Interoperabilidad, AVNA ERAS (stream |)
eficiencia (stream Il)
> Flujos de trabajo (stream I11)
ESA-CCI

definidos por los usuarios =
» Variedad de métodosde " '
presentacion

» Necesidad de experiencia
interactiva

» Acceso via API

» Monitoreo del
rendimiento

CDS toolbox (abrié en Junio); incremental hasta el 201E£Oﬂ$rf‘1!?:v§ B .| €ECMWF




iQué datos ofrece C3S°7?

Climate
Change : e Datos de
Observaciones Reanalisis
modelos
y | Estimaciones Pred. estacional
d- globales ECVs B Elbel | multi-sistema
(satélite/in-situ)
°
CDRs
reprocesados Regional DRSS
— ; ! — < =1 productos CMIP
observaciones de (Europa/Artico)
. (global)
referencia
Superficie Datos y
—1 Rescate de datos =1 Terrestre a alta =1 productos CMIP
resolucion (regional) Iniciado
’ En preparacion
* R prep
Reanalisis I Hoja de ruta | _
— acoplado — Servicios |
(100 afios) I climéticos I
\ — — — — -_—
IMPLEMENTED BY
EECMWig(osemis, 18
L o ot Commizsion -w Quregen
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Climate
Change

Variables Esenciales del Clima

C35_312a

Atmospheric physics
Precipitation
Surface Radiation Budget
Water Vapour
Cloud Properties
Earth Radiation Budget
Atmospheric composition
Carbon Dioxide
Methane
Ozomne
Aerosol
Ocean
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
454
455

47.1
47.2
4.7.4
4.7.5

53.1
533
53.5
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

2017

Lot 6
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

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 variables
esenciales del clima

Fase |: C3S_312a:
e 12 ECVsen?9 Lots

Fase Il: C3S_312b:
e 22ECVsen5Lots
* Continuidad del servicio

(operr‘!@!;u,.s E .| £ECMWF




éQué

Climate
Change

datos

Observaciones

2

Estimaciones
globales ECVs
(satélite/in-situ)

CDRs
reprocesados,
observaciones de
referencia

=

ofrece

Rescate de datos ’

l ~ b

C3S?

Reanalisis

Global

Regional
(Europa/Artico)

Superficie
Terrestre a alta
resolucion

Reanalisis
acoplado
(100 afios)

Datos de
modelos

Pred. estacional
multi-sistema

Datosy
—{ productos CMIP
(global)

Datosy
—{ productos CMIP
(regional)

Iniciado

I Hoja de ruta
— Servicios
Climaticos
.

IMPLEMENTED BY
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En preparacion
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@ C3S 311alotl: C3S Recuperacion de datos

Climate
Change

e Registro de servicios y proyectos de recuperacion de datos
 Mejora acceso metadatos en proyectos activos

* Herramientas y buenas practicas, creaciéon de capacidad

e Apoyo para actividades seleccionadas como alta prioridad

IMPLEMENTED BY

CECMWig(cazrs, B
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i Qué

Climate
Change

datos

Observaciones

ofrece

Estimaciones
=1 globales ECVs
(satélite/in-situ)

CDRs
reprocesados,
observaciones de
referencia

-1 Rescate de datos

Reanalisis

Global

C3S?

Regional
(Europa/Artico)

Superficie
=1 Terrestre a alta
resolucion

Reanilisis

— acoplado
(100 afios)

Datos de
modelos

Pred. estacional
multi-sistema

Datos y
=1 productos CMIP
(global)

Datos y
=1 productos CMIP
(regional)

Iniciado

— e o -y

| Hoja de ruta
— Servicios
Climaticos
\ _— - -

IMPLEMENTED BY
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Climate Data Store: Reanalyses

Climate

00 UTC | e
Change ERADS reandlisis a escala global: o

P

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
P> aam | e 2000-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




ERAS5-Land ; Mejora de land a alta resolucidn

Change
Soil Temperature — 15 March 2010
[ [ [ I S S S N S e |
et
ERA-Interim (79 km) ERAS (31 km)

ERAS5-Land (9 km) (opericus '@ == €ECMWF




iQué datos ofrece C3S°7?

Climate
Change : e Datos de
Observaciones Reanalisis
modelos
. . = . ]
SIS Pred. estacional
—{ globales ECVs = Global mul.ti-sistema J
(satélite/in-situ)
Z o
°
CDRs
reprocesados Regional DRSS
; ! — < =1 productos CMIP
observaciones de (Europa/Artico)
. (global)
referencia
Superficie Datos y
—1 Rescate de datos =1 Terrestre a alta =1 productos CMIP
resolucion (regional) Iniciado
’ En preparacion
* R prep
Reanalisis I Hoja de ruta | _
— acoplado — Servicios |
(100 afios) I climéticos I
\ — — — — -_—
IMPLEMENTED BY
EECMWig(oeeris, 1
. e s s Commizsion T Curzgean
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@ Prediccion estacional en C3S

Climate

Especificacidn NetCDF acordada C35-0.1 (basada en CF)

Change Objetivo: generar operativamente productos de prediccion estacional basados en la
mejor informacioén disponible, y ponerlos a disposicion del publico
ECECMWF
Resolucién horizontal: global 12 x 12
Tamafo de los conjuntos:
* Predicciones: ~50 miembros
* “Hindcasts”: ~25 miembros x 24 afios (1993-
MetOfﬁce _2016)
Variables
[a ’PEL\“ Climate Change * Superficie
Semce e 7 vars cada 6h
METEO e +30 vars cada 24h
FRANCE * Vertical (11 niveles, de 925 hPa a 10 hPa)
g / * 8varscadal2h

IMPLEMENTED BY

T ECMWiin( opericese |
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Climate projections: concentration scenarios

Climate
Change
Projected surface temperature change (from IPCC AR5)
Annual mean temperature change
1 1 1 1 1 1 RCP85:|S-2035 RCP85: 2081-2100
12 — L —
e
B B
=
[ 6 —
L RCP60: 2016-2035 RCP80: 2081-2100
2 ot
3 3+ L
E ] M
o ]
0 _M .
—— RCP45; 2081-2100
PREET Y NN WIS R PR FREE NS FENTS FEeen e S i 73
) . i
L= ] historical
& 107 —Rcres
.‘:: g ] ——RcPas
° 1 ——nRcPeo
8 6 RCP8.5 S
' 53 ] RCP26: 2081-2100
. a ]
§ 47
3 ]
€ 27  42models
Qo
)
o

2

BT T [ [ T [T c)
1850 1900 1950 2000 20539:100 2150 2200 2250 2300 R R B S R
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@ Sistema de informacion sectorial (SIS)

Climate
Change
Ejemplos

Buenas
nracticas

o ©006 0

W.H.TEH. AGRICULTURE B TOURISM INSURAMNCE
FORESTRY
EMERGY HEALTH INFRASTRUCTURE DISASTER RISK COASTAL AREAS
REDUCTION

IMPLEMENTED BY
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Ejemplo SIS: prediccidén estacional de caudales

# C3S SWICCA CLIMATE IMPACTS

b

30
25
20
15
10

1" Climate Change

(o

Eernicus

7 Ensemble range

SEASONAL FORECASTS SHOWCASES USER GUIDANCE

ABOUT

=

Bl SEASONAL FORECASTS

Current monthly mean

Forecast mean

Climatological high (66th) percentile
Climatological median :
Climatological low (33rd) percentile

Extreme high i90th percentile)
Extreme low (10th percentile)

Ensemble range (min—max)
Ensemble range 5—955percentiles)

25—75 percentiles)

Click in map to select coordinate or fill in
coordinate below

Selected coordinate: 45.04, 11.38
Catchment subid: 9780069

Lat: Lon:

Subid:

Variables & Models

Variable:

Rowee flove Inmerilly mss) B @

Model:
HYPE

wicca.climate.copernicus.eu/

IMPLEMENTED BY
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PRODUCTS SERVICES HELP & SUPPORT

CLIMATE INFORMATION FOR YOUR PLANNING

climate.copernicus.eu
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gt 21 May 2018
A 3 N V Copemyicus contributes
; ‘ '.ig-" g v '{‘" to haalthiar city living
f N ~ —— N 0 Lhrough VITG mapping
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l & Pl Y y projact
| Monthly maps and charts of 15 May 2018
Europe's warmest April since 1979 essentlal climate variables > Cop 15 Le launch
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21 May 2018 pedasingsinria




