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' The Climate Data Store — ‘A one stop shop for climate data’
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The Essential Climate Variables (ECVs)

CRYOSPHERE &G = - = - SURFACE ATMOSPHERE

Climate d .

Change %% &ﬁ_ﬁ e ’ O = satellite ECVs \ T tlbl: ] erﬁaj [;%’al L%):me [ l"]

o Surface Precipitati
Snow IcedSIheestis‘ | Glaciers Permafrost @ = ECVs from Radistion Pressure Temperature Water Speed and recipitation
and Ice Shelves = reanalysis Budget Vapour Direction

UPPER-AIR ATMOSPHERE

e N

8 /g % @ EJ

— X o

SURFACE OCEAN PHYSICS Upper-air Upper-air Upper-air Lightnin Earth Radiation Clouds
Temperature Water Wind Speed Budget
Vapour and Direction
- 4 @ g
o e = ’N 3
/Y ATMOSPHERIC COMPOSITION
a4 N/ \
Surface Surface Sea Surface Sea
Currents Stress Temperature Ice N =
Va - : -
/I\ ‘
?mé < 8
) N g Precursors Aerosols CO2, CH4, Ozone
Ocean Surface Sea Sea Surface Sea for Aerosols and other
Heat Flux Level Salinity State / and Ozone GHGs /
\

SUBSURFACE OCEAN PHYSICS HYDROSPHERE

Subsurface Subsurface Subsurface \ : : G d' t kiver Evaporation
Temperature Currents Salinity LU U roundwater  pischarge from Land
- Ay

6 @ )

Anthropogenic Anthropogenic
Water Use Greenhouse Gas Fluxes

C40° ‘Q%“ \

Plankton Marine
Habitats

OCEAN BIOGEOCHEMISTRY

g \ " m— 7 N / \
I & £ g| kil #£%  [4%
@) - 58,
IRAA /"g\ Climate L% AD s {} , O ' )
A ’ -
e/ £ 4 1 Change Service Soil Albedo Fi " Land Surface Above-ground | and
Ocean Colour Transient Inorganic Oxygen Nitrous Oxide  Nutrients 9 Carbon e FARAR he‘gf:rﬁ_il) Temperature Biomass Cover
Tracers Carbon *Fraction of. el Acte €

climate.copernicus.eu”




Climate AEE Clouds (&
Ch ange e El'?":§ﬁF Precipitation

Surface Radiation

@& CMSAF Budget

@ ROMSAF

|

@ cmisar

Earth Radiation
Budget

=
Aerosol u

Greenhouse Gases

ozone (7=

Sea ice

@ osisar

Sea Surface
Temperature

Soil moisture

—_—

Ice sheets L“[‘

Lakes .

Albedo
S,

FAPAR

Land Cover

Leaf Area
Index

_

Upper-air
water vapour

Sea level §

- A
Glaciers .

~

Ocean colour f————————— =
Ay

o

B __

Fire -

£

.

ATMOSPHERIC PHYSICS

HYDROLOGY AND CRYOSPHERE

Satellite ECV data records in C3S

IN COLLABORATION
with more than

50

organisations.

o

~

@& EUMETSAT

esa

Mainly use
Sentinel-3 data

Future use of other
Sentinel data

/@\ g:'i::gt: Service
1990

climate.copernicus.eu




EUMETSAT datasets in the CDS
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CLIMATE MONITCRING

Cloud properties global gridded monthly and daily data from 1982 to 7= N R
present derived from satellite observations - - H/,:
Satellite observations ~ Atmosphere (upper air) ~ Global 2 y

, alongside CM SAF and CCl, the Copernicus Climate Change Service (C35) is only associated with the CCI

Updated 2022-08-22

Monthly and 6-hourly total column water vapour over ocean from 1988 to
2020 derived from satellite observations

Dataset | Satellite observations
EUMETSAT Satellite Application Facility on Climate Monitoring (CM SAF) and the ICDR is produced within the

Atmosphere (upper air)

Upper tropospheric humidity gridded data from 1999 to
present derived from satellite observations

Global

Upper Tropospheric Humidity (UTH) is of key importance to the Earth’s greenhouse effect and
understanding of climate change. It is considered an essential climate variable because it controls key
atmospheric processes, including water vapour and cloud feedbacks that can amplify the climate
system’s response to increases in other greenhouse gases. The UTH Thematic Climate Data Record
(TCDR) and Int...

Atmosphere (upper air) Satellite observations
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Precipitation monthly and daily gridded data from 2000 to 2017 derived
from satellite microwave observations
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Satellite observations  Global

(HOAPS) in the Satellite Application Facility on Climate Monitoring (CM SAF). ii) Cross-track scanning MW
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Land (hydrology) ~ Atmosphere (surface)
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Surface radiation budget from 1982 to present derived from satellite observations

Satellite observations

This dataset provides the Surface Radiation Budget (SRB) Essential Climate Variable (ECV). SRB represents the balance between the heating of
the surface through incoming solar radiation and cooling through emission of infra-red radiation which is a fundamental component of the

Atmosphere (surface) Global

surface energy budget. Small changes in the surface radiation budget can lead to large climatological responses, which ma...

Updated 2022-08-20
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Tropospheric humidity profiles averaged monthly and zonally from 2006 to = et

present derived from satellite observations
Dataset | Global

Application Facility (ROM SAF ) and comprises the Climate Data Record (CDR, December 2006 to December 2016, ROM

Atmosphere (upper air) Satellite observations
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OCEAN AND SEA ICE

S5V CORV2.0-Northern Hemisphere

Sea ice concentration daily gridded data from 1979 to present derived from
satellite observations

Satellite observations

This dataset provides daily gridded data of sea ice concentration for both hemispheres derived from satellite passive microwave brightness
temperatures. Sea ice is an important component of our climate system and a sensitive indicator of climate change. Its presence or its
retreat has a strong impact on air-sea interactions, the Earth’s energy budget as well as marine ecosystems. It is recognised ...

Updated 2022-09-17

Ocean (physics) Global
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lSea ice edge and type daily gridded data from 1978 to present derived from
satellite observations

| Dataset Satellite observations Ocean (physics) Global
Satellite Application Facility (OSI SAF). Variables in the dataset/application are: Sea ice edge, Sea ice
Updated 2022-09-07
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Presentation in the Climate Data Store

Climate Cloud properties global gridded monthly and daily data from 1982 to present derived from satellite observations
Change

1 heree.
Overview Download data Documentation Contact
ontac
This dataset provides the Essential Climate Variable (ECV) Cloud Properties. Cloud properties describe the state of the Earth’s upper-air atmosphere. ECMWF Support Portal &
Clouds have an effect on weather and climate through their contribution to the Earth’s water cycle and impact on the Earth’s energy budget. They
influence the motion of the atmosphere on many scales and modify the atmospheric composition. By accumulating and carrying the evaporated and Licence
transpired water in the atmosphere. clouds redistribute water over the globe. which often involves precipitation. Further. the variable cloud properties :
determines ~ CLARA product family data overview 8 [ EUMETSAT CM SAF products licence ]
energy bud;
and rgey-emit‘ The “CLARA product family” refers to EUMETSAT's CM SAF CLARA-A2.1 data record (CM SAF cLoud, Albedo and surface RAdiation dataset from AVHRR data - Edition 2.1). It merges the AVHRR-sensor Licence to use Copernicus Products
Climate Ch data from a variety of satellites into a combined TCDR several decades long. It includes the daily and monthly means of cloud fractional cover, cloud top level (consisting of cloud top temperature, d EAGT o i
imaks g pressure and height), and cloud physical properties (consisting of cloud optical thickness, effective radius, and water path) for both the liquid water and the ice phase. Several satellite data records ol [preeluss lesEs
fEapansest now span over decades, offering the opportunity to compile long-term, comprehensive thematic climate data records (TCDRs). The provided cloud properties product is such a TCDR, produced by
The ECV Clo EUMETSAT's Satellite Application Facility on Climate Monitoring (CM SAF). A quarterly interim climate data record (ICDR) provision allows short-delay access to the most recent data. les Publication date
were produ The data record has been validated in peer-reviewed publications in which the uncertainties, limitations and potential applications have been detailed. The data record has sufficient length, hin
different org consistency, and continuity to detect climate variability and change. ich 2022-06-01
it provides ¢ DATA DESCRIPTION Resource updated
The “CLARA Data type Gridded rin
temporal ar Projection Regular latitude-longitude grid im 2022-08-22
i ;
Climate;Dat Horizontal coverage Global ‘on References
results are g
Horizontal resolution 0.25° x 0.25°
Vertical coverage Depends on the variable. Possible values are: surface, top of the atmosphere and total atmospheric column. DOl
» R
CLAR  [Vertcal resoluion Single levl [ Ciaton
Temporal coverage From January 1982 to December 2018 for the TCDR and from January 2019 to present for the ICDR Acknowledgement
» CClp Temporal resolution Monthly and daily
DOI: 10.24381/cds.68653055 =
Temporal gaps No gaps
Versions TCDR: 2.0
ICDR: 2.1
File format NetCDF 4
Conventions Climate and Forecast (CF) Metadata Convention v1.6, Attribute Convention for Dataset Discovery (ACDD) 1.3
.
Update frequency Every quarter appends an extra three month worth of data to the end of the datasets EStab I I S h ed ag ree m e nt O n
MAIN VARIABLES . .
Name Units Description the Operatlonal Interface
Cloud fraction % Fraction of a grid cell which is covered by clouds in relation to the whole grid cell. .
Files contain the variables: cloud fraction, cloud fraction low-level clouds, cloud fraction mid-level clouds, cloud fraction high-level clouds, cloud fraction day, f d t t t
cloud fraction night. "Cloud fraction" takes into account the entire atmospheric column over the grid cell during the time aggregation period. The other Or a a rese n a IO n
variables are focused on different atmospheric layers and periods of the day.
Cloud top level Depends on | Files contain temperature, pressure and height data at the cloud-top under the names: cloud top temperature, cloud top pressure, cloud top height.
the variable | The cloud-top is defined as the top of the highest cloud in the grid cell. Height is measured from the ground topography in meter. Temperature is given in K n EC MWF
and Pressure in hPa. = e
* 4 x T e WINWT /MUY WINIWIY [ St et Implemented by w
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Data access

CI Im ate Overview Download data Documentation

Change

Clear all

Product family @
At least one selection must be made

O CLARA (CLoud, Albedo and Radiation)
O cclI (Climate Change Initiative)

Origin ®

At least one selection must be made

O €3S (Copernicus Climate Change Service) EStab I i S hed ag ree me nt On
(O EUMETSAT (European Organisation for the Exploitation of Meteorological Satellites) the Ope ratio n al inte rface

O ESA (European Space Agency)
for data exchange

Variable ®
At least one selection must be made

() cloud fraction
[ cloud physical properties of the ice phase
[J Cloud physical properties of the liquid phase
[ cloud top level
[J All variables (CCI product family)
Select all

Climate data record type ®
At least one selection must be made

O Interim Climate Data Record (ICDR)
O Thematic Climate Data Record (TCDR)
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Documentation

Climate Overview Download data Documentation rouane e o -

User Support Joume et e
Change povsrer - & i &
v CLARA pI'OdUCt fam”y' TCDR and ICDR documentation Pages /... | CM SAF cLoud, Albedo and surface Radiation (CLARA)
e Algorithm Theoretical Basis Document® CM SAF cLoud, Albedo and surface Radiation (CLARA): Product user
guide (PUG)

This page provides the Product user guides (PUGs) for the Cloud properties global gridded monthly and daily data from 1982
to present derived from satellite observations. The documents have been produced in the scope and by CM SAF.

This document provides information on the processing algorithm implemented for the retrieval of the dataset.

¢ Product User Manual@

. L . , Product User Manual CM SAF Cloud, Albedo, Radiation dat d, AVHRR-based, Edition 2.1 (CLARA-A2.1) Cloud Product
This document provides information on the features, quality and usage of the dataset. roduct User Manua oud, Albedo, Radiation data record, ased, Edition 21 ( ) Gloud Prochicts

Product User Manual ICDR AVHRR - based on CLARA-A2 methods Cloud properties

e Validation Report, @
ecv clara cloud_properties

This document provides information on the validation and intercomparison of the dataset.
Web: C3S Help and Support® - CAMS Help and Support®

EUMETSAT Satellite Application Facility on Climate Monitoring

» CCl product family, ESA TCDR documentation

EUMETSAT

» CCI product family, C3S ICDR documentation CM SAF

CLIMATE MONITORING

» Common documentation
Product User Manual
CM SAF Cloud, Albedo, Radiation data record,
AVHRR-based, Edition 2.1 (CLARA-A2.1)
Cloud Products

» Tutorial

Fractional Cloud Cover CM-11015

» Example workflows for the CDS Toolbox s Cloodoperty Hisogram nions
Cloud Top level CM-11035

Cloud Phase CM-11045

. Liquid Water Path CM-11055

» Known issues Ice Water Path CM-11065

—_—
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User-oriented material

Generation of educational Tutorials (e.g., tropospheric humidity)

N OrGer aaia sets Jree of cnarge. |ne aata af In tne common INetCUr jormat)

Atmospheric Physics Essential Climate Variables /-

can be used for online coding, statistical anal d creation of diagrams.

Tropospheric Humidity Profiles (]
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Water Vapour products
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* THP: Tropospheric Humidity Profiles

Frequency [GHz] GPs * UTH: Upper Tropospheric Humidity
Measured by MW sounders (AMSU-5, MHS) a 1 00 GHz and obtained from brightness satellite Cliffiate Dat4

> 1237133

. . . Year
Toolbox applications to provide examples of data use e
Region . o
30°5-30°N Tropospheric humidity
Specific humidity derived from radio occultation satellite data for the 30°S-30°N latitude band and the time period 2007 to 2021 Janua ry 2020
Monthly mean anomalies Monthly mean an&{nahes - i Zonal monthly mean
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Time evolution of specific humidity anomalies. The anomaly is calculated as the difference to  Time-series of the vertically aggregated mean of the specific humidity anomalies. The data
the mean of the entire time-series, therefore the variation is primarily driven by seasonal ara avaranad uadicalls avar 2 hainkt lavare: 0 A lon 4.2 L and @ 40 e
effects.

Seasonal variation of zonal humidity profiles Global latitude-height distribution of tropospheric humidity



Contribution to the European State of the Climate 2021

CI i m ate Anomalles ol cloud cover in 2021
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. . . Figure 3. European annual sunshine duration anomalies (hours) for 1983-2021, Figure 5. European monthly sunshine duration (hours - in orange) and cloud cover
Fi igure 2. Annual mean cloud cover anomalies (%) over the Eur opean region for relative to the average for the 1991-2020 reference period. The region covered is (% - in grey) anomalies in 2021, relative to the average for the 1991-2020
2021, relative to the average for the 1991-2020 reference period. Data source: shown in Figure 4. Data source: SARAH-2.1 CDR & ICDR. Credit: EUMETSAT CM reference period. The region covered is shown in Figures 2 and 4. Data source:
CLARA-A2.1 CDR & ICDR. Credit: EUMETSAT CM SAF. SAF. SARAH-2.1 CDR & ICDR; CLARA-A2.1 CDR & ICDR). Credit: EUMETSAT CM SAF.
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Future EUMETSAT-ECMWEF commitments based on a Federated Activity

Scope: To set up and to maintain the effective re-distribution of CM SAF and ROM SAF data records
through the Climate Data Store

Benefits:

CM SAF / ROM SAF products via the CDS increases visibility and potential number of users
Increase the number of applications beyond the data distribution service.

CM SAF / ROM SAF benefit from C3S experience and requirements

C3S benefits from sustained support from CM SAF / ROM SAF & timely updates of CDRs

Work packages WP1 (CM SAF) / WP2 (ROM SAF)

C3S: Provide independent quality assessment information related to SAF products reports to CM SAF when
available for review and for potential inclusion in the SAF product assessment report (Operations Review) as
complementary information to the standard SAF assessment.

SAF: Review C3S independent quality assessment reports and provide feedback to C3S.

C3S: Participation in or contributing to Requirements Reviews, Product Consolidation Reviews and Delivery
Readiness Reviews for products identified in Table 12.

C3S: Provide TRGAD on discussion of requirements and ideas on future evolution of CM SAF / ROM SAF products.
SAF: Review TRGAD and provide feedback to C3S CM SAF:

SAF: Include links to use cases and tutorials on its webpage.
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@ Further notes & summary

Climate
Change

- C3S uses historical observations from satellite sensors to build Climate Data Records of
Essential Climate Variables (ECVs)

-  CM-SAF, ROM-SAF and OSI-SAF contributing to operational C3S ECV services (datasets,
documentation, reports, user-oriented material and user support)

- COP2: Commitment of SAF contributions until 2024 (based on the C3S & FA frameworks), and
likely beyond. Lot of focus on users

- €3S also involved in SAF products review, and feedback sent to the SAF operational
development phases

- Potential of new SAF products being included in the CDS (AC SAF, H SAF, LSA SAF)
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Thank you for your attention

0 Copernicus EU @copernicusecmwf

_ Copernicus EU
ECMWF
@CopernicusEU www.copernicus.eu
@CopernicuseCMWF ° WW.cop .
climate.copernicus.eu

@j_munoz_sabater

PROGRAMME OF . e
THE EUROPEAN UNION G)\pernlcus implemented by G ECMWF
- Europe's eyes on Earth



