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Contributing institutes
Federal Scientific Institutes (FSls) under BELSPO authority

Royal Belgian Institute for Space Aeronomy, BIRA-IASB
Belgian User Support and Operation Centre, B-USOC
Royal Institute of Natural Sciences of Belgium, IRSN
Royal Meteorological Institute of Belgium, RMIB

Royal Observatory of Belgium, ROB

Regional partners

Centre spatial de Liége, CSL

Université libre de Bruxelles, ULB

Université de Liege, ULg

Vlaamse Instelling voor Technologisch Onderzoek, VITO
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Updates on:

« EO missions

« Validation data

» Validation methods
» Validation systems

« Background information (not presented at meeting)
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Atmosphere:

 Phase F: ESA GOME, GOMOS, MIPAS, SCIAMACHY

 Phase E: EUMETSAT MetOp and MSG GOME-2 and IASI (CM-SAF, O3M-SAF);
CSA ACE-FTS; NASA/KNMI Aura OMI

« Two days ago: ESA-Roscosmos mission ExoMars with BIRA-IASB‘'s NOMAD/TGO

« This year: Sentinel-5 precursor TROPOMI (see ARS session), PICASSO/CubeSat

*  Upcoming: EU Sentinel-4 UVN and 3MI, EU Sentinel-5 UVN and IASI-NG

 Approved: Altius/PROBA, Phase B2 imminent

Land, Oceans and Snow/Ice:

«  PROBA-1 (L 2001/10) transferred to ESA

« PROBAYV (L 2013/05)

« EU Sentinel-3 (S-3A L 2016)

«  CONAE-CSL cooperation on SAOCOM-1A/1B (L 2016/2017): polarimetric
SAR/ScanSAR + InSAR/DInSAR processor
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SOLAR on ISS/Columbus (L2008)
Facility Support Centre: Belgian USOC hosted by BIRA-IASB

Measurement of solar spectral irradiance from 17 nm to 100 ym

(99% of solar energy)

« SOLSPEC (SOLar SPECtral Irradiance measurements): 180 nm — 3000 nm; developed
by CNRS (France) in partnership with BIRA-IASB (Belgium) and LSW (Germany)

« SOVIM (SOlar Variable and Irradiance Monitor): near-UV, visible and thermal (200 nm
— 100 um); developed by PMOD/WRC (Davos, Switzerland) with one instrument’s
radiometers provided by IRM-KMI (Belgium)

« SOL-ACES (SOLar Auto-Calibrating Extreme UV/UV

Spectrophotometers): EUV/UV; developed by IPM (Germany)

PROBA-2 (L2009) Space weather mission with Sun observations
PROBA-3 (L2018) Formation flying for solar corona observations
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ISS Columbus SOLAR/SOLSPEC Workshop, Uccle, March 2015

« 30 participants from Belgium, France, NL, UK and USA: BELSPO, ESA, B-
USOC, IASB-BIRA, RMIB, ROB, LASP, LATMOS, PMOD/WRC
. nghllghts
166 nm to 2900 nm since 2008, degradation controlled
Usefulness in ozone, sea and climate research, WRC

Legacy instruments back to 1980s
IRSPERAD campaign, Izafa, 2011
NIR under discussion

Data preservation and distribution
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Atmosphere: [various websites]

- AERONET, EEA/EMEP, NDACC, TCCON, WMO/GAW stations

« International effort on harmonization, reprocessing, error characterization: FTIR &
MAXDOAS bilateral cooperation with China, GAIA-CLIM WP2, QA4ECV WP4

«  FRM4DOAS, CINDI-2 campaign (Cabauw, see also S-5p talk)

«  FRMA4GHG, AirCore+FTIRs campaign for TCCON/OCO-2 calibration (Sodankyla, S-5p talk)

« UAV- and car-based DOAS instruments in AROMAT campaigns (Romania, S-5p talk)

Marine: http://www.mumm.ac.be/datacentre

« Belgian Maritime Data Centre (BMDC), SeaDataNet member

« Physical, chemical and meteorological parameters over North Sea
« Ship- and shore-based

Solar: http://uvindex.aeronomie.be

« Solar UV-Visible Irradiance Monitoring Network (7 RT stations in Belgium + Belgian Antarctic
Base), with centralised calibration centre in Uccle

« Spectral irradiance 280-600 nm, broadband, clouds, sunshine duration...
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BIRA-IASB UV radiation measurements

Contact M. Van Roozendael and F. Hendrick, BIRA-IASB
+ Brewer/Ossondes in Uccle, H. De Backer, RMIB

IRSN/MUMM North Sea measurements

Contact D. Bolsée, BIRA-IASB
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Contact S. Scory, IRSN/MUMM

Contact M. De Maziére, BIRA-IASB
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Rationale for Porto Velho:

1.

Amazon rainforest = important
biogenic, biomass burning and
greenhouse gas emissions
NIR-SWIR satellite observations of
GHG have large uncertainties over
the Amazon forest due to low albedo
Very few ground-based remote
sensing (column/profile)
observations over Amazon forest
Heterogeneity of Amazon forest =>
complementarity with Paramaribo
FTIR

Area investigated by aircraft
campaigns for atmospheric
composition measurements
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IASB-BIRA SWING/UAV Ref: Merlaud et al., 2013

ESA sponsored campaigns in 2014/09, 2015/08, 2017
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Abstract. A methodology for the round-robin evaluation and
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ferent recipes are investigated and discussed. Several ap-
proaches for information content quantification, vertical res-

WGCV

ccCi

ozone

ACC

CEOS WGCV
ACSG /ACC
interaction
through ESA
CCl Ozone

Being
implemented
in QAAECV
Atmosphere
Validation
Server (AVS)
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Keppens et al.. AMT 2015 Keppens et al., AMT 2015
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Total ozone data Relative ozone differences Statistics on differences

Bias

= Data COMP. === Joint meas. uncert.
|:> |:> Comparison spread

Measurement uncertainties often available and considered
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Sdi ffys Ss afs ys+ Sgndsy smoot hididf,§ ys+ Ss pat imals mat ,glvs_l_ St empormils mat slys
Additional errors due to mismatches usually missing, hence neglected ¢
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Error budget closure for ozone column validation

Pioneering in
BELSPO/PRODEX A3C:
OSSSMOSE application to
GOME GODFIT v3 vs.
CNRS SAOZ v3 in Dumont
d’Urville (ANT)

Now: Wider application
to several CDRs in

EU GAIA-CLIM

Virtual Observatory
developed at
EUMETSAT
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Verhoelst et al., AMT 2015




Multi-TASTE: Unification of satellite validation systems:

« CP =>Phase E => Phase F: ESA Multi-TASTE, EUMETSAT O3M-SAF

« Long-term/Climate Data Records: SI2N, ESA CCI

« Generic framework, specific methods and tools, linkage with Copernicus
Climate Change Service: QA4EQO, EU FP7 QA4ECV

» Versatile validation system for atmospheric composition satellites

» Baseline for QAAECV AVS Detailed Processing Model

NORS: NDACC-based validation server for Copernicus Atmosphere
 FP7 project ended; MACC-III funding for implementation of routine activity
 NORS transfer to CAMS NDACC operational validation line

« On-line operational validation + contributor to 3-monthly reports

No funding for data acquisition and analysis (“in situ“ component) !
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http://atmosphere.copernicus.eu
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http://atmosphere.copernicus.eu/quarterly_validation_reports
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Mission Exploration Platform
(MEP) PROBA-V

« ESA pathfinder project

» Operational platform hosted by VITO,;
big data and standards TRASYS,
SPACEBEL

« Engaged third-party projects and users

« Data: SPOT-VEGETATION (1998) till
present PROBA-V

« Also MERIS and AVHRR

 Also correlative data needed for
Cal/Val and derived products

» Tools/libraries/applications

* Pre-release 2016, iterations 2016-2018
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http://proba-v-mep.esa.int/
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