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https://www.knmi.nl/over-het-knmi/onze-mensen/albert-klein-tank
http://www.geography.unibe.ch/research/climatology_group/index_eng.html
http://archivesduclimat.meteofrance.fr/
https://www.uni-giessen.de/faculties/f07/geography/sections/climate
http://iedro.org/
https://cires.colorado.edu/
http://www.esrl.noaa.gov/psd/data/20thC_Rean/

@ The C3S mission

Climate

@eee To support European adaptation and
mitigation policies by:

* Providing consistent and authoritative
information about climate (past, present,
future)

* Building on existing capabilities and !/’ ;»

infrastructures (nationally, in Europe and 2y, Y
worldwide) y '

e Stimulating the market for climate

cac amen | (opemicss €3
\ services in Europe = G CSECMWF




@ C3S: ACCESS TO PAST, PRESENT AND FUTURE CLIMATE INFORMATION

Climate . .
B nEe 1 Observations and climate reanalyses
i ; / Seasonal forecast data and products
5 Climate model simulations
Sectoral climate impact indicators

http://climate.copernicus.eu
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Current

EO

activities in C3S

Lot1: Coordination of data rescue activities

Lot2: Harmonised access to Global Data

Started 2017Q2/ End 2021Q2

Started 2017Q2 / End 2021Q2

C3S_311a Archives
. ese Lot3: Harmonised access to data from
Data rescue activities reference networks Started 2017Q2 / End 2021Q2
Iig;lg Satellite data rescue, mainly prior to Started 201804 / End 2021Q2
C3S_311c
Lot2 : Upper-air data rescue Started 2018Q4 / End 2021Q2
C3S_311b Reprocessing Reprocess of EUMETSAT L1 satellite data Started 2016Q3 / End 2021Q2
Gridded datasets
c3s 311a If_ot4: High-resolution ECV products Based on E-OBS Started 201702 / End 202102
- or Europe
Lot1: Atmospheric Physics
ECV products from satellite Lot2: Atmospheric Composition Started 201803
C3S_312b observations = 22 ECVs Lot3: Ocean

organized in 5 Lots

Lot4: Hydrology & Cryosphere

Lot5: Land Biophysics

Will end 2021Q2

on



@ Support services for data rescue

Climate

change > facilitate climate data rescue that builds upon existing WMO International Data Rescue activities.

* Linking of WMO I-DARE (https://idare-portal.org/) with new C3S DRS portal (https://data-

rescue.copernicus-climate.eu/)

* Melding of various data registries with the new C3S DRS registry and portal — ,

* Tools, Techniques and Best Practise Guidelines v [

* Capacity Building Workshops & Jn

C3S Data Rescue Service Portal

PORTAL REGISTRY
IMAGES

L= & (ocemicus 'H o,



https://idare-portal.org/
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http://www.geography.unibe.ch/research/climatology_group/index_eng.html
http://archivesduclimat.meteofrance.fr/
https://www.uni-giessen.de/faculties/f07/geography/sections/climate
http://iedro.org/
https://cires.colorado.edu/
http://www.esrl.noaa.gov/psd/data/20thC_Rean/

Global land and marine observations database
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Climate

change  —> Delivering fundamental holdings of near-surface meteorological parameters

Land Marine

s Collect a vast wealth of data sources across *  Use the raw data files underlying the latest
all timescales and ECVs ICOADS release

. Harmonise, merge, and quality control . Extract additional supplemental data

s Serve as integrated holdings consistent *  Useimproved ship tracking and quality control
across ECVs and across sub-daily to monthly procedures
timescales . Serve as integrated holdings

Locations of land data acquired to date Marine observations by 1 degree gridbox 1918-2017
(opemicus @ 2mn.| €SECMWF




Access to observational in-situ data records
-”dimate
Change

@1 * Baseline and Reference

e in-situ Observations. \
I Uncertainties Homogenization Quality control

Data Suppliers (i.e. networks and international initiatives)

Harmonize

wfy

Surface Temperature T, RH and wind Ozone
USCRN, GSN, and others GRUAN and IGRA NDACC, WOUDC, and others

opemnicus A .| €S ECMWF
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@ Reprocessed Satellite Data Records

EUMETSAT provides high impact CDRs for ERA6 back to the 1970s

SHem Extratropics *  Atmospheric Sounding Radiance (Microwave and
Infrared)
MW SOUNDERS I . . .
R SCUMDERS  EEEEEE— *  Meteosat Radiance and Atmospheric Motion
CONVENTIONAL I Vectors
GEOS RAD+AMVs NS *  Radio Occultation bending angle profile
MW IMAGERS I
*  Metop ASCAT backscatter
GPS N
SCAT mm *  Meteorological CDRs:
0 s 10 13 20 — Metop global and polar Atmospheric
FSO (%) Motion Vectors (LEO)
Ranked contributions to forecast error reduction estimated by Adjoint - Metop multi-sensor aerosol AOD prod uct

Sensitivity Diagnostics averaged over the test period in the Southern
Hemisphere. From McNally (2014).

Aims at going back in time as far as possible, best possible individual instrument correction,
error flagging, advanced uncertainty estimates and harmonisation over the time series.

CECMWF (opemicus [ o,

@ EUMETSAT
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Standard Deviation
Nimbus-6 — ERAS departures

@ EUMETSAT

Analysis of NIMBUS-6 HIRS-1 Data

Better models

Better ~ Better

observations reanalysis

4 Observed BT_mean at channel 10 260 ) i Simulated BT_mean at_channel 10 260 )
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* Departure-based assessment of data
. : 33 quality. Reanalysis provides a tool to analyse

1 4)_ . . . .

W B gl 2 historical data in absence of satellite and
S [ e Y R = £

NN G °2 round-based references;
180° 150°W 126'W 90°W EOI‘W 30°wW 0° 30°E  60°E ‘30=°E 120°E 150°E 180° 0 L4

High standard deviations in SH may point to
additional information from HIRS-1 if

assimilated.
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reanalysis

Support for climate
satellite data rescue
Task
2 3 4 5 [ 7
Senser Data Quality RT Quality Uncertainty Bias
provision assessment | modelling control assessment | modelling

Early infrared sensors

EUMETSAT

EUMETSAT
IRIS ?

ECMWF

Early microwave sensors

SMMR CM SAF
SSM/T-2 EUMETSAT

Reprocessed radiance data

?

FIDUCEO

HIRS-2-3-4 FIDUCEO
SsuU ?

SSM/I

FIDUCEO

SSMIS CM SAF CM SAF ECMWEF CM SAF ECMWF
(imaging

channels)

MVIRI [ eumersat [V ? 2 ? A
Reprocessed wind retrievals

AVHRR EUMETSAT NA ? ? NA
MVIRI EUMETSAT NA ? ? NA

including

SPASCIA

University of [
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Satellite Data Rescue

icare B Capital High Tech
* Focus on early datasets

* Range of activities: data provision - bias
modelling and uncertainty assessment
e Start Q4 2018

Historic Upper Air Data

* Focus on observations prior to 1979

* Includes development of bias adjustments
and uncertainty estimates =

e Start Q4 2018 |
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Observation-based products

e Pan-European E-OBS gridded
dataset

e High-resolution datasets for
the Carpathians, the Alpine
region and the Nordic

@ High-resolution datasets for Europe

IMETNET —
e
B e o2

countries
* Sector-specific indices

o

Precipitation
station data set

MeteoSwiss
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ECVs

GCOS

Atmospheric physics

Precipitation 4.3.5

Surface Radiation Budget 4.3.6

Water Vapour 4.5.3

Cloud Properties 454

Earth Radiation Budget 4.5.5
Atmospheric composition

Carbon Dioxide 4.7.1

Methane 4.7.2

Ozone 4.7.4

Aerosol 4.7.5
Ocean

Sea Surface Temperature 531

Sea Level 5.3.3

Sea ice 5.3.5

Ocean Colour 537
Land hydrology & cryosphere

Lakes 6.3.4

Glaciers B6.3.6

lce sheets and ice shelves 6.3.7

Soil moisture 6.3.16
Land biosphere

Albedo 6.3.9

Land Cower 6.3.10

Fraction of Absorbed Photosyntheti 6.3.11
Leaf Area Index 6.3.12
Fire 6.3.15

evolution

£35_312a

2017

Lot &
Lot &
Lot 4
Lot 5
Lot 3

Lot 2
Lot 1

Lot 8

Lot 7

Lot

Lot 9

Lot 9

2017

2018

2018

C3S (satell data)
€35 _312h
2019 2020 2021 E
Deutscher Wetterdienst
Lot 1 | Coordination with CM-SAF / ROM SAF R’do”
/ ESA CCl / Uni. Maryland / NASA / =
NOAA
7 ;@ -
ﬂmu
Lot 2 - Coordination with ESA-CCI and other @Fw;“;“;;e
national projects SN i “D.
N L)
CLS .
Lot3 - Coordination with ESA-CCl BBt o et otrce
O s PML | setcmis
- SV SR
Lotd i Coordination with ESA-CCI, GloboLakes, e.m,::‘\f -
Arc-Lake, HydroWeb CLS ()
wy
- nversreor ) BB Rending
Lot 5 | Coordination with ESA-CCI, CGL,‘q
QAQECV, LSA-SAF HYGEOS
" #5% Universidad
ECMWF (opermicus B 2.
2019 2020 2021
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ECVs operational services

Climate

Change With products that are

o State-of-the-art products
o Coordination with ESA CCl, EUMETSAT, etc., & other Copernicus services

o Long-term, consistent, complete (CDR)
o Single/Multi sensor approach

o Regularly extended in time (ICDR)
o Frequent updates of data records

o Gridded, aggregated

o Meeting user requirements

<> o Accessible & Tracible
v’ Access through the Climate Data Store

v’ Creation of adaptors, integration in CDS Toolbox
v Documentation

v Frequently supporting documentation produced in C3S (ATBD, PQAD, ...)
v Evaluation and Assessment

v' EQC, own QC procedures, benchmarking, evaluation of cross-ECV consistency
v’ User support

v’ Service desks opened for many services

£ ECMWF opernicus -

Commission




@ Gridded Climate Data Records

Climate _ Iée'days anomaly. 200
Change * Monthly State of the Climate for Europe January 2019 ¢
* Annual State of the Climate (with ECMWF) | e 1 B
E-OBS European temperature ‘ i !‘}uﬁ} :4:0
1.5 | memmmm warmer than usual ' _ 3 N/ > ‘Jﬂ oo

mmmmm colder than usual . ;i‘i T
' o Sug

05 + ‘l 120
1 |‘||I||I“| i

0 200
[ ‘n " ‘ T T
0.5 N http://surfobs.climate.copernicus.eu/
—I stateoftheclimate/january2019.php

- 2018 in top-3 of
1950 1960 1970 1980 1990 2000 2010
time warmest years
= Presentation of the 2018 European State of Climate v
today at 14h00 CECMWF (opernicus [l oz

Commission

anomaly w.r.t. 1981-2010 [C]

-1.5




Conclusion: What C3S offers to its users (EO)

Climate

Change 2
* Access to climate data (opemios @sem =
* Tools needed to use the data Clmate bata tore (os) _
> Quality assurance l' | ‘he(owmusalm(wmSm"(‘:zp"'::“lf"““s-W“‘Y!nakersar‘dbusmessnbywwd.nxau‘w“lw )
e User support and training
* Climate change assessments

— e Qutreach and communication

A one-stop Climate Data Store

£ ECMWF opernicus [

Commission




- Thank You

Get involved with the Copernicus Climate
Change Service

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

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

u@j munoz_sabater

o | (opemicus €2 ECMWE



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

©

Climate
Change

Back up slides

wopean | Opernicus ZSECMWF




THE COPERNICUS PROGRAMME OBIJECTIVES

£ ¢ Protect people
and assets

—==

Increase general knowledge
on the state of the Planet

The Union Earth
Observation and

monitoring programme

Improve environmental
policy effectiveness

Facilitate adaptation

Monitor to climate change

the environment

' .ﬁl!ﬁ
Foster downstream w|se
applications in ‘g

a number of fields

Help managing emergency

" oy ‘ and security related situations
wiRi .
f{\ 59 GPQEE!S,%H% N



6 services use Earth
Observation data to
deliver ...

- "in-situ”

...added-value products
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Monthly climate bulletins

News Events Press Tenders Help& Support

Impleimented by ECMVAF s partof The Copernicus Programane
@ Climate
Change Service

ABOUTUS  WHATWEDO DATA QSEARCH

WHAT WE DO » CLIMATE BULLETIN

Climate bulletins

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.

HIGHLIGHTS OF THE LATEST MONTHLY SUMMARIES ~ MONTHLY CLIMATE UPDATE  FEATUREDSTORY  MONTHLY
SUMMA

Monthly summaries

Surface in-situ
monitoring for
Europe

Surface air Seaice

temperature

Hydrological
variables

We produce sea-ice
This series of monthly
maps and

This series of monthly
maps and charts, based
on ERA-interim
data, covers several

maps every month.
Monthly and yearly
State-of-the-European-

Based on ERA-interim
charts, generated from
ERA-interim data, covers

reanalysis data, these

provide near real-time climate reports provided

» climate.copernicus.eu/climate-bulletins

Monthly climate update

15TH OCTOBER 2018

In Europe, it was the warmest September on record. () o
Climate update by Copernicus - Septemb.

hlater Share

Portugal and western Spain were particularly warm.

Iceland, Ireland and Scotland saw generally cooler than
average temperatures.

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

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

Featured story

29TH OCTOBER 2018

A stormy September

One of the warmest summers on record has come to an end wi
September full of storms. Modelling of historic storms can hel.
prepare for such events. We use two of the recent storms to d¢
the improvements we have made with the release of our new |
dataset

Read more

European
Commission

S ECMWF ((opernicus g
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C3S 311a Lot 1: the C3S Data Rescue Service (DRS)

(https://insitu.copernicus.eu/news/the-c3s-data-rescue-service)

(opemicus

This service brings together fourteen partners in a consortium led by the Met Office to provide a service to facilitate

climate data rescue that builds upon existing WMO International Data Rescue activities. The service will run an online [

repository (portal and registry) of information about past, current and planned climate data rescue, provide a wide
range of data rescue tools and run capacity building workshops. The consortium has existing relationships and
experience of working with ACRE (Atmospheric Circulation Reconstructions over the Earth) (http:/www.met-acre.net).

WP 1: Linking of WMO I-DARE (https://idare-portal.org/) with new C3S DRS portal (https://data-rescue.copernicus-climate.euy)
WP 2: Melding of various data registries with the new C3S DRS registry and portal

WP 3: Tools, Techniques and Best Practise Guidelines

WP 4: Capacity Building Workshops

Thus, the service will develop and maintain the technical support services needed by users to facilitate all steps of the
data rescue procedure; from consolidating paper archives to imaging data formatting and quality control, whilst piloting
the use of new techniques and approaches to data digitisation.

The service has identified three high priority regions for financial support to facilitate data rescue work as part of the
C3S DRS. These regional projects are ACRE Antarctica, ACRE South Africa and ACRE Argentina.

C3S DRS is closely linked to C3S 311a Lot 2, and these efforts are served via the Copernicus Climate Data Store
(CDS) to end-users.

Z>Met Office

Hadley Centre

. METEO

' J 2 FRANCE
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ACRE & C3S DRS DATA RESCUE FOCI 9th ACRE Workshop — Ireland 2016

4th ACRE Workshop 1st ACRE Workshop — Established ACRE foel
6th ACRE Workshop - Netherlands 2011 Switzerland 2008 .
— Portugal 2013 i Newest ACRE foci
ACRE Canada 5|= s o ” ACRE Arctic Linked Data Projects
: - France 2012 ACRE Briti ECA&D | Lin roj
7th ACRE Workshop \’ 2 teish 1s| Copernicus C33DRSfoci [ |

MEDARE
ACRE Japan

ACRE China (CSSP)

— Baltimore 2010

— Canada 2014 e S A
3r4 ACRE Workshop : > N
. \ Q )

e

ACRE SE Asia

‘ SACA&D
\ ACRE Pacific

INDARE

|7 ACRE Australia

27d ACRE Workshop —
Lamington National
ACRE Pacific Park 2009
ACRE Chile AMETA-BoM

th -
= ‘% F Cll‘?iEaV!gﬁsc%op New Zealand

~
o mdl
ACRE Antarctica \ LT ACRE South Africa

ACRE Argentina

11t ACRE Workshop - Japan 201§




C3S DRS (Lot 1) and Lot 2 interactions and work flows

€3S Data Rescue Metadata Servi

Normalized analysis SLP spread for 1902080100, 20CRv3 (461)

-08 -06 -04 -02 00 02 04 06 08

Experimental
Products
e.g. 20CR4.6.1

Portal

'

MINISTERIO

Harmonised
Holdings

Big Hopper

Raw transcriptions.xls Exchange format.sef European
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