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EUMETSAT’s mission/Convention: yes we can !

= The primary objective Is to establish, maintain and
exploit European systems of operational
meteorological satellites, taking into account as far as
possible the recommendations of WMO

= A further objective Is to contribute to the operational
monitoring of the climate and the detection of global
climatic changes

EUM/OPS/VWG/14/748023 - CM SAF 4t User Workshop 2014,10-12 March 2014, Grainau, German y 2 @ EUMETSAT



The relevance of operational programmes:

decades of observations for climate monitorinc
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METEOSAT FIRST GENERATION: SINCE 1978

METEOSAT SECOND GENERATION

METEOSAT-8
METEOSAT-9

MSG-3/METEOSAT-10
MSG-4/METEOSAT-11*

METEOSAT THIRD GENERATION

MTG-I-1 : IMAGERY
MTG-S-1: SOUNDING
MTG-I-2: IMAGERY
MTG-I-3: IMAGERY
MTG-S-2: SOUNDING

MTG-I-4: IMAGERY

Mandatory Programmes

EUMETSAT POLAR SYSTEM (EPS)
METOP-A
METOP-B
METOP-C

; EPS-SECOND GENERATION (EPS-SG)
METOP-SG: SOUNDING AND IMAGERY
. £ METOP-SG: MICROWAVE IMAGERY

Optional Programmes SENTINEL-6 (JASON-CS)

YEAR... 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
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Some missions are optimised for climate monitoring...
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....but others require recalibration

Meteosat-2 (M-2)

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
First implementation of Upgrade of calibration
operational calibration technigue,
technique, 3 February 1994

1 September 1987
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The challenge can be met through cross-calibration

with data from reference instruments like IASI

Reference IR Instrument: IASI on Metop Meteosat-7 against IASI
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EUMETSAT climate monitoring activities: how & who

e Climate monitoring implementation plan

 Prioritised Secretariat’s activities
e Dependence on external funding e.g. from FP7

o SAF on Climate Monitoring & contributions from other SAFs
 Working Group on coordination of reprocessing

e Activities embedded in/articulated with

cooperative projects

« WMO GSICS and SCOPE-CM projects
 FP-7 Projects: CORE-CLIMAX, Q4ECV, ERACLIM 1/2
« ESA CCI
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SAF on Climate Monitoring
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SAF Network phasing and funding
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Developments and Initial Operations CDOP CDOR2
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EUMETSAT and the Global Framework for Climate Services

Users, Government, private sector, research, agriculture,
Nt et water, health, construction, disaster reduction, environment, tourism,
i transport, etc

User Interface
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Scope of EUMETSAT climate monitoring activities

Re-calibration and cross calibration of historical data

Production of Fundamental Climate Data Records

Production of Thematic Climate Data Records

Delivery to users/projects with documentation, support to
scientific validation

Support to international projects

Development of methods for maturity/quality/capacity
assessment (CORE-CLIMAX, Q4ECV, SCOPE-CM)

e International coordination: WMO, architecture, CEOS-
CGMS
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GSICS/SCOPE-CM Re-calibration Procedure

Need for recalibration of historical Meteosat image data

M-3 M-& M-3 M-4 M-5
| ool - I=

198F 1988 1989 1990 1991 1992 1993 1994 1995 1996
First implementation of Upgrade of calibration ISCCP DX
operational calibration technique, Normalised
technigue, 3 February 1994 calibration
1 September 1987 instead of

nominal,
1 January 1996

Availability of instruments in polar orbit for inter-satellite calibration
. - IRS/2

1980 2002 2006
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GSICS/SCOPE-CM Re-calibration Procedure

GSICS
Recalibration —
Procedure

GSICS/SCOPE-CM

SNO Recalibration
Extraction Procedure / \ Procedure
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Climate Data Records Dependency

FCDR
Fundamental
Climate Data Records

Multi-satellite corrected and
Inter-calibrated physical
observations, e.qg. radiances

Re-ca/ibrationiana' i/;ter-ca/ibration

Coefficients
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EUMETSAT Climate Data Records: responsibilities

FCDR

Fundamental
Climate Data Records

EUMETSAT
Secretariat

EUMETSAT

SAF Network
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Climate Data Records Interdependencies: example

EUMETSAT Secretariat EUMETSAT SAF
[ Surface Meteosat Network

Albedo MVIRI/SEV
CM SAF
Cloud

[Atmospheric oM SAE
Motion
iati LSA SAF
— -

OSI SAF
SST
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ECV-based inventory of TCDRs

(http://www.ecvinventory.com)

%’? Essential Climate Variable (ECV) Inventory %:;9 ci
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B Eumetsat (90% from CM SAF)
Jaxa

= JMA

" NASA

“NOAA
USGS

® Multiple or not selected
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From Climate Data Records to projects and services
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Maturity Matrix Concept

COOPERATION
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reproducible?
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Maturity of CM SAF Clouds TCDR

CLARA-A1 Cloud Properties

CORE-CLIMAX

Score 4 + operational code following
standards, actions to achieve full
compliance are defined; software

installation/user manual complete; 3rd
party installs the code operationally

Score 4+ fully compliant with standards;

comple mplete location

Score 3 + fully compliant with

Score 3 + joumnal papers on product updates are and
standards; Tumbey System

more comprehensive validation and validation of
quantitative uncertainty estimates are published;
operations concept regularly updated

Seote 3 + regularty updated
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em Maturity Matrix

m SOFTWARE READINESS METADATA USER DOCUMENTATION UNCERTAINTY CHARACTERISATION

Score 4 + 81 traceability partly established; data provider
participated in one inter-national data assessment;

comprehensive validation of the quantitative uncertainty

estimates; automated quality monitoring fully implemented (all

production levels)

Seore 3 + 1 traceability established; data provider participated
in multiple mter-national data assessment and mcorporating
feedbacks into the product development cycle; temporal and
spatial error covariance quantified; Automated monitoring in
place with results fed back to other accessible information, e.g.
meta data or documentation

12 March 2014, Grainau, Germany

maturity level as of 19/12/2013

USAGE

Score 4+
Research: product becomes reference for
certain applications
D&85: Societal and economic benefits are
demonstrated

Score 5 +

Research: Product and its applications
Score 5+ source code available to the public and capability for | becomes references in multiple research
continuous data provisions established (ICDR) field

DSS: Influence on decision and poliey
making demonstrated

22 @ EUMETSAT




International coordination and cooperation

EUMETSAT
" CM SAF

.........................
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http://www.esa-cci.org/

R

CGMS

Climate Working Group

e Task: coordinate the sustained development of the
Architecture for climate monitoring from space

e 3 main objectives:

(1) provide visibility on Climate Data Records available and
planned from missions of CEOS and CGMS agencies

 (Il) create the conditions for delivering further Climate Data
Records to fulfil GCOS requirements

e (liI) optimise the planning of future missions to expand
existing and planned Climate Data Records and close
possible gaps with respect to GCOS requirements
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WCRP-EUMETSAT Climate Symposium 2014

« A world-leading event on climate, following the release
of IPCC 5™ Assessment Report

e Hosted in Darmstadt on 13-17 October 2014

o Supported by the EC, ESA, NASA, NOAA, JAXA

* Expected attendance : 600 participants
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