ables (ECVs)

Joaguin Muioz
Senior scientist / ECV fha
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Uses:

- Reanalysis (see next
presentation by H. Hersbach),

- Essential Climate Variables

- Source WMO -
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sensor§ to build Climate Data

\j
We use hlStOfICB‘[-\I er.\@ :
ntia

Records of Esse mate Vafiahl¢ S {ECMs ]

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.

Atmospheric Carbon Dioxide (CO,) from Satelltes

0, XCO, [ppm]

Essential Climate Variables: An Essential Climate Variable is a geophysical
variable (or a group of linked variables) that critically contributes to the
characterization of Earth’ s climate.

- Relevant, Feasible, Cost-effective

Coumn.averaged Cf

Required to support the work of the UNFCCC and the IPCC

- Provide empirical evidence to understand the evolution of climate (climateindicators)
- Guide mitigationand adaptation measures (decision making)

- Assessrisks and enable attribution of climate events to underlying causes

- Underpinclimate services.

ssssssssssssssssss
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provided by the Global-Clim tdd

OCEAN COLOUR 4 TRACE SPECIES
\
. \
gy -

SEA LEVEL, SEA STATE,
SURFACE CURRENT

WIND SPEED &
DIRECTION

FIRE DISTURBANCE,
! LAND COVER
\ \ : X \
<GS % 4.
- s .; - - (WATER VAPOUR
E - ALINITY ; c R .
el 7 ?
5 30 ABOVE GROUND BIOMASS,
FAPAR, LEAF AREA INDEX
< AIR TEMPERATURE, PRECURSORS Ly
NN ) PRESSURE {
S I
? CARBON DIOXIDE,
= — SUBSURCACE METHANE & OTHER
o LONG-LIVED.
= 2y PARTIAL GREENHOUSEGASES

NUTRIENTS, TRACERS, OCEAN CURRENT, G 4
YGEN

RIVER DI RGE,
WATER USE

SEA- SURFACE SALINITY,
PHYTOPLANKTON

CARBON DIOXIDE SOIL MOISTURE GROUND WATER
PARTIAL PRESSURE

= 54 Essential Climate Variables



https://public.wmo.int/en/programmes/global-climate-observing-system

ECV services

NN

Climate
35 312a
Change cis_a1b
(3s2_312 E
GCOS 2017 2018 2019 2020 2021 2022 2023 2024 Deutscher Wetterdienst
Atmospheric physics Hg_.\ sty
Precipitation 435 Coordination with CM-SAF /
Surface Radiation Budget 4.3.6 Lot ROM SAF / ESA CCl / Uni.
Water Vapour 4.5.3 ot Atmospheric Physics
Cloud Properties 454 Maryland / NASA/ NOAA
Earth Radiation Budget 4.5.5
Atmospheric composition
Carbon Dioxide 4.7.1 Lot6 ) ) . \{:; ‘3&
Methane 4.7.2 Lot 6 Lot 2 Atmospheric Coordination with ESA-CCI @ = g o
Ozone 4.7.4 Lot4 Composition H : FMI
— a7 e and other national projects ; RA'-.SP%QQS
Ocean .@o SRON. Femi
Sea Surface Temperature 5.3.1 Lot3 . . . SR "
Sea Level ’ 533  lot2 Coordination with o 5 !_S 5
Sea ice 5.3.5 lot1 X LT ESA-CCI @ li'égd}{n‘:g &= Met Office
—_— Ocean Colour 5.3.7
Land hydrology & cryosphere
Lakes 6.3.4
Glaciers . 6.3.6 Lot8 Lot4 Land Hydrology & Coordination with ESA-CCI, mt
Lc;ls:.;?:;:d ice shelves g:zs - Cryosphere GloboLakes, Arc-Lake, i:; AT, :'T';{
Land biosphere HydroWeb CLS () ymemoe
Albedo 6.3.9 Lot9 | orusee
Land Cover 6.3.10 onvesreor I BIRRRENE
Fraction of Absorbed Photosynthei6.3.11 Lot9 Lot5 Land Biosphere
Leaf Area Index 6.3.12 Lot9
Fire 6.3.15 Coordination with ESA-CCI i
’
CGL, QA4ECV, LSA-SAF S
2019 2018 2019 2020 2021 2022 2023 2024
N B
B’ HYGEOS cSnsiirsnin
Table 1: From proof-of-concept phase (9 Lots) to operations (5 Lots) of C3S ECV services. The column labelled GCOS ver g ba
shows the relevant section in the GCOS Status Report (GCOS-SR 2015). Europes eyes o Earth E: PR
0% de Alaald




@ ECVs operational
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services

TAY

Vp ts

0 9 é @ “ intition with ESAIGCI, EUMETSAT/SAFs & other
Copernicus services
te (CDR)

M T SGE O o

0 Regularlyextendedintime (ICDR)
0 Frequentupdates of data records
0 Gridded, aggregated
0 Meetinguserrequirements
0 Accessible & Tracible
O Access through the Climate Data Store
U Creation of adaptors, integration in CDS Toolbox
U Documentation
Supporting documentation (ATBD, PQAD,PUGS, ...)
U Evaluation and Assessment

O EQC, own QC procedures, benchmarking, cross-ECV
consistency

O Usersupport
U Service desks opened for all services



Example of Dataset access

(N

wLsuENTED B i bater g
i P aa 7“3 Climate Change Joaquin Munoz Sal
US S ECMWF G Service =

This is a new service - your feedback will help us to improve it  EXIEF:Y

Home Search Datasets Applicati ‘our requests Toolbox Help & support
Soil moisture gridded data from 1978 to present
Overview Download data Quality assessment Documentation
Contact

This datasg( p»ruvide‘s es(i}mates of soil moisture over the globe from a large set of satellite sensors. Itis based on th‘e ESA Climate Volumetric Soil Moisture Uncertainty ECMWF Support Portal e
Change Initiative soil moisture version 03.3 and represents the current state-of-the-art for satellite-based soil moisture climate

data record production, in line with the “Systematic observation requirements for satellite-based products for climate” as defined Licence

by GCOS (Global Climate Observing System). Data are on a regular latitude/longitude grid expectedly with gaps in space and time.
When dealing with satellite data it is common to encounter references to Climate Data Records (CDR) and interim-CDR (ICDR). For Licence to use Copernicus Products
this dataset, both the ICDR and CDR parts of each product were generated using the same software and algorithms. The CDR is A X

intended to have sufficient length, consistency, and continuity to detect climate variability and change. The ICDR provides a short- Publication date
delay access to current data where consistency with the CDR baseline is expected but was not extensively checked. The dataset

contains the following products: "active", "passive” and "combined”. The "active” and "passive” products were created by using 2018-10-25
scatterometer and radiometer soil moisture products, respectively. The "combined” product results from a blend based on the
two previous products.
This dataset is produced on behalf of the Copernicus Climate Change Service (C3S)

mow o0 mee
Volumetric Soil Moisture Uncertainty (m3 m-3)
« -:_h »
0.00 oM 0.02 0.03 004 0,05

DATA DESCRIPTION

Data type Gridded

Projection Regular latitude-longitude grid °
Horizontal coverage Global La n d I n a e
Horizontal resolution 0.25° x 0.25°

Temporal coverage 1978 to present

Temporal resolution Daily, 10-day, Monthy

File format NetCDF

Conventions Climate and Forecast (CF) Metadata Convention v1.8

Versions v201706, v201812, v201912, v202012

Update frequency ICDR: 10-day with a 10-day latency. CDR: annual

MAIN VARIABLES

Name | Units | Description

Cowrfarn cnil Pmnichirn I Coantant nf linnid wimtar in o ciofarn cail lnune af D #n © e danth nvnencend ac tha narcantamn af fatal cabiratinn




Example of Dataset

\

Home Seard A s Yourrequests Toolbox Help &support

Overview Download data Documentation

Variable ®

[ soil moisture saturation

Time aggregation ®

(W Day average

Year
Month
[ january [ February () marct
[y [ August [ septe

Soil moisture gridded data from 1978 to preser*

(opemcus SECMWF (3 g

Day
(o3
[ Jos
W15
[ ]2
|27
Format @
®) Zipfile (zip)
Type of sensor @
(w4 Passive

Type of record &

[ ICDR (Intermediate climate data record)

Version

(w4 v201706.0.0

Terms of use

« Licence to Use Copernicus Products View terms

Show API reques Not yet toolbox compatible

access

Compressed tar file (tar.gz)

| Combined passive and active

Selectal  Clearall

Selectall  Clearall

Selectal  Ciearall

Selectall  Ciearall




-

Example of Dataset access in the CDS
N W A" .
(opemicus SECMWF (7 greemn:

Thi

Home ch Da ations Your r s Toolbox Hel pport

Soil moisture gridded data from 1978 to present

The system session is complete. Please report any issues to user support.

Overview Download data Documentation

» Algorithm theoretical baseline document v2.2 (3.2M PDF)

Provides in-depth documentation on the algorithms used to derive the dataset(s).
* Product user guide and specification document v2.3 (1.9M PDF)

Summarizes the characteristics of the dataset(s) in a concise manner with focus on: space and time extent and resolution; data formats, metadata and flags: description of variables, strengths and limitations.
* Product quality assurance document v1.1 (2.5M PDF)

Describes the data quality assurance process applied by the data producer before release of the dataset(s).
* Product quality assessement report v1.1 (3.4M PDF)

Provides the latest report on data quality obtained according to methodologies described in the product quality assurance document
* Target requirements document v1.0 (845.7K PDF)

Summarises the minimum reguirements identified for the dataset(s) regarding.among others, data quality, timeliness and data format.
* Gap analysis document v1.0 (1.4M PDF)

Discusses identified gaps of the dataset(s) with respect to their target requirements.

* System quality assurance document v1.1 (1.1M PDF) D oc u m e nta ti o n

Describes the processing chain and procedures in place at the data provides,



access

Example of Dataset

Qverview Download data Quality assessment Documentation

This is a new feature, work in progress. Should any inconsistency be found, please report to copernicus-support@ecmwf.int

The CDS datasets are assessed by the Evaluation and Quality Control (EQC) function of C35 independently of the data supplier. EQC encompasses a framework of processes aimed to assure technical and
scientific quality harmonized across all dataset types available through the CDS. During the EQC process, the documentation provided with the dataset is scrutinized and data are checked for usability and

reliability.

Variable:

Volumetric surface soil moisture *

Type of sensor:

Combined passive and active ¥

Time aggregation:

10-day average ¥

Quality Assurance

Type of record:

CDR (Climate data record) *

Version:

v201812.0.0 %

= Variable: Volumetric surface soil moisture - Type of sensor: Combined passive and active - Time aggregation: 10-day average - Type of record: CDR  Last updated on 23/08/2021

(Climate data record) - Version: v201812.0.0

INTRODUCTION USER DOCUMENTATION ACCESS INDEPENDENT ASSESSMENT
Dataset overview User guide Toolbox compatibility Data check
Temporal and spatial coverage and resolution Scientific methodology Archive Expert evaluation

Providers Uneertainty quantification Dataset maturity

Dataset version Validation Key strengths and limitations

Data update Inter-comparison
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CMWF,

CoImInission

@copernicus
@j_munoz_sabater

C3S: https://climate.copernicus.eu/

Climate Data Store: https://cds.climate.copernicus.eu/
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