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Why Essential Climate Variables (ECVs)?

Climate

B cc Required to support the work of the UNFCCC and the IPCC

- Provide empirical evidence to understand the evolution of climate (climate indicators)
- Guide mitigation and adaptation measures (decision making)

- Assess risks and enable attribution of climate events to underlying causes

- Underpin climate services.

Climate Data Record: A (Thematic) Climate Data Record is a time series of measurements of
sufficient length, consistency, and continuity to determine climate variability and change.

Essential Climate Variables: An Essential Climate Variable is a bio-physical variable (or a group of
linked variables) that critically contributes to the characterization of Earth’ s climate.
- Relevant, Feasible, Cost-effective

Atmospheric Carbon Dioxide (CO,) from Satellites

We use historical observations from satellite sensors to
build Climate Data Records of Essential Climate Variables

(ECVs)
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The Essential Cllimate Variables (ECVs)
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Satellite ECV data records. What is our current offer?
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@ What do we aim in COP2?

Climate

No, rather consolidation of ECV services through continuation, and evolution
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What do we aim in COP2?
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Aerosol Properties
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Aerosol properties gridded data from 1995 to present derived from satel

Overview  Downloaddata  Qualityassessment  Documentation  View

This data set provides observational records of asrosol properties obtained from observations collected
by various satellite instruments. Aerosols are minor constituents of the atmosphere by mass, but critical
components in terms of impact on climate. Aerosols influence the global radiation balance directly by
Scattering and absorbing radiation, and indirectly through influencing cloud reflectiviy, cloud cover and
cloud lfetime.

The main variables provided by this dataset are: aerosol optical depth, fine mode aerosol optical depth,
dust aerosol optical depth, single scattering albedo, aerosol layer height and aerosol extinction
coefficient. These variables are derived from observations from several sensors using a set of different
processing techniques. This provides the possibilty to derive a large set of aerosol

e observations

properties needed to describe the complex nature of atmospheric aerosols. Furthermore, different
algorithms have their specific strengths and weaknesses, meaning that datasets originating from the
same sensor but processed by different algorithms provide a way to evaluate uncertainties (e.g. areas of

g00d or bad agreement between them). Altogether, the aerosol properties dataset is very extensive and offers a choice of complementary options - which is

appropriate depends on the intended application,

Selected observational records in this dataset are extended in time on a semi-annual basis. At the moment of extending, these records are up-to-date until five

months behind present time,

Cloud Properties
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Licence

Licence to use Copernicus Products

Publication date

20191211
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Related data QE,
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Cloud properties global gridded monthly and daily data from 1982 to present derived from satellite observations

Overview  Downloaddata  Documentation

This dataset provides the Essential Climate Variable (ECV) Cloud Properties. Cloud properties describe the
state of the Earth’s upper-air atmosphere. Clouds have an effect on weather and climate through their
contribution to the Earths 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 transpired water in the atmosphere, clouds redistribute water over the
globe, which often involves precipitation. Further, the variable cloud properties determines the feedback
mechanism that clouds have on the hydrological cycle, directly in terms of precipitation, but also indirectly

il

on the Earth's energy budget by interacting with radiation fluxes. Usually, clouds reflect more solar radiation back to space than the underlying surface and
absorb and re-emit infrared (IR) radiation, leading to less IR radiation leaving the system than without clouds. According to the Sth Intergovernmental Panel on

Climate Change (IPCC) assessment report, cloud: her with the largest
astothe p d responses to

the estimates of the Earth’s energy budget, as well

The ECV Cloud Properties contains four main variables, which can be separated into averaged cloudiness, cloud height products and cloud physical properties for
ice and liquid water phase. These variables were produced by two “product families", based on the data from different sensors and algorithms that cover the
same four variables. The "CCI product family" was originated by different projects within different organisations at different times. The third organisation,
alongside CM SAF and CCl, the Copernicus Climate Change Service (C35) s only associated with the CCI product family in this dataset to which it provides a

continuation of their production chain. This means that the datasets contains three organisation but just two product families.

Contact

ECMWF Support Portalcr

Licence

EUMETSAT CM SAF products licence
Licence to use Copernicus Products.

ESA CCl products licence:

Publication date

2022.06.01

Resource updated

20220822
References
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Sea Surface Temperature
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Sea surface temperature daily data from 1981 to present derived

Overview

This dataset provides daily estimates of global sea surface temperature (SST) based on observations from
multiple satellte sensors of global weather
and climate patterns and to play important roles in the exchanges of energy, momentum, moisture and
gases between the ocean and atmosphere. As such, its knowledge s essential to understand and assess
variabilty and longterm changes in the Earthis cimate.

981. SST is known to be a

The SST data provided here are based on measurements carried out by the following infrared sensors
flown onboard multiple polar-orbiting satellts: the series of Advanced Very High Resolution Radiometers
(AVHRR), the series of Along Track Scanning Radiometers (ATSR), and the Sea and Land Surface
Temperature Radiometer (SLSTR),

The dataset provides SST products of different processing levels. Only Level-3 Collated and Level-4 and

served through this entry in the Catalogue. Due t0 the large number of files at Level-2 Pre-processed and
Level-3 Collated these products are served through the CI

from satellite observations

270 215 280 285 29 295 300 5
SST/K

The four types of products are:

hese levels consult

* Level-2 Pre-processed (L2P): SST data on the nati sensor
+ Level:3 Uncollated (L3U): SST product generated by regridding L2P d bal i

+ Level:3 Collated (L30): global daily (day and nigh) single-sensor SST product based on collated L3U data,

Glaciers Distribution
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Glaciers distribution data from the Randolph Glacier Inventory for year 2000

Overview  Downloaddata  Documentation

This dataset, commonly known as the Randolph Glacier Inventory (RGI), provides global glacier outlines
compiled from maps, aerial photographs and sateliie images. The data s provided as a "snapshot” (single
i ere in the period 2000-2010.

The dataset represents the latest globally complete and homogenized state-ofthe-art glacier outline
collection. The regional datasets have been created by scientits from all over the world and were
provided to the Global Land ice Measurements from Space (GLIMS) glacier database at the National Snow.
and Ice Data Center (NSIDC). Among others, the dataset plays a key role in determining the contribution
of glacier melt to global sea-level rise and regional hydrology, as well as modeliing of past and future
glacier evolution.
The provided RG is brokered from the GLIMS glacier database at NSIDC and consists of two datasets
which provide:

+ glacier outlines with attribute information in shape file format

+ tabular data describing the area of each glacier i a specific elevation interval,ie. its hypsometry
Both datasets are arranged in 19 first order regions that cover all glacierized regions in the world.
Coordinates are in longitude and latitude with the World Geodetic System 1984 (WGS84) datum.

The RGI glacier outl

ves provided here are widely used by the glacier community to spatially constrain
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What do we aim in COP2?
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What do we aim in COP2?
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Climate

Change Do we want a “Ferrari-type” system, with
‘all included’?

Yes, but...

* |t takes years to design it & build it up
* |tis expensive to maintain

* Power without control is unpredictable

@ What do we aim in COP2?

We target an efficient, fully equipped
system with less maintenance, good
control over all contributing processes,
easy to use and attractive to the user
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ECVs in numbers

5 thematic ECV hubs: e >300 user-oriented documents

*  Atmospheric physics e 9O tutorials

*  Atmospheric composition * 5 published data viewers

. Ocean . . )

. +

+  Hydrology & Cryosphere 6 pul_ollshed toolbox applications

«  Land Biosphere multiple examples of use cases
37 ECV products

o :47:}:‘77,‘_\ —
2 new products by end of 2022 Total number Total volume Total number . .- Rty
. Ice Surface Temperature users downloaded (in GB) requests ‘ e

. Sea Ice Drift

22,169 307,201 712,407 N

ooooooooooooooooooooooooooooooo

Distribution per sector Distribution per country
public And much more...

other (140 China

M] * Full list of citations & acknowledgments per ECV product,
* Licenses for all products,
* Generation of DOI per catalogue entry

private
other

ngo \

United States
India * Expert user support
academic Frotg ™ United Kingdom * Independent and full quality control assessment per variable
ltaly Germany

* Products generated for the European State of the Climate

PROGRAMME OF ) : T
THE EUROPEAN UNION G)pernlcus implemented by G ECMWF

Europe's eyes on Earth




Climate
Change

Evolution
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We use historical observations from satellite sensors to build Climate Data
Records of Essential Climate Variables (ECVs)

The C3S ECV services consist of a series of complex workflows, with different
levels of critical connections

COP2: We don’t target a revolution, but primarily a consolidation of the
current services through continuation, and evolution with potential new ECVs

In COP2 ECV services will have a special focus on users
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Thank you for your attention

0 Copernicus EU @copernicusecmwf

Copernicus EU
Copernicus ECMWF Copernicus
ECMWF
@j_munoz_sabater www.copernicus.eu
@CopernicusEU climate.copernicus.eu
@CopernicuseECMWF
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