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Contributing Institutes

 Federal Scientific Institutes (FSIs) under BELSPO Authority

Belgian Institute for Space Aeronomy, IASB-BIRA
Belgian User Support and Operation Center, 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 Liege, CSL

Free University of Brussels, ULB

Université de Liege, ULg

Vlaamse Instelling voor Technologisch Onderzoek, VITO
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BELSPO / FSls

Outline of the updates

e EO missions

e Validation data
 Validation methods
« Validation systems

e Background information (not presented at meeting)
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BELSPO / FSls

Update on EO missions .ﬁi

Atmosphere:

 Phase F: ESA GOME, GOMOS, MIPAS, SCIAMACHY

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

* Next year: Sentinel-5 precursor TROPOMI, PICASSO/CubeSat

e Future: EU Sentinel-4 UVN and 3MI, EU Sentinel-5 UVN and IASI-NG

 Phase B: Altius/PROBA

Land, Oceans and Snow/Ice:

e PROBA-1 (L 2001) transferred to ESA

« PROBAV (L 2013): 100m workshop in Brussels, Nov. 2014

e EU Sentinel-3 (L 2015/Q4)

e CONAE-CSL cooperation on SAOCOM-1A/1B (L 2016/2017): polarimetric
SAR/ScanSAR + INSAR/DINSAR processor

Solar:
 |ISS Columbus SOLAR/SOLSPEC (L 2008)
« PROBA-2 (L 2009)
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BELSPO / FSls

Update on EO missions

ISS Columbus SOLAR/SOLSPEC Workshop, Uccle, March 2015

o 30 participants from Belgium, France, NL, UK and USA: BELSPO, ESA,
B-USOC, IASB-BIRA, RMIB, ROB, LASP, LATMOS, PMOD/WRC
o H|gh||ght5 L. - R L e —
166 nm to 2900 nm since 2008, degradation controlled

e Usefulness in ozone and climate research, WRC
 Legacy instruments back to 1980s

« |IRSPERAD campaign, lzana, 2011 5
 NIR under discussion '
« Data preservation and distribution g 7
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BELSPO / FSls

Update on validation data .ﬁi

Atmosphere: [various websites]

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

* International effort on harmonization, reprocessing, error characterization
(ICAL, GAIA-CLIM WP2, QA4ECV WP4, CINDI-II)

« Balloon-based AirCore campaign for TCCON/OCO-2 calibration

« UAV- and car-based DOAS instruments, AROMAT campaigns

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

* Belgian Maritime Data Centre (BMDC), SeaDataNet member

* Physical, chemical and meteorological parameters over North Sea
e 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 (Uccle)

» Spectral irradiance 280-600 nm, broadband, clouds, sunshine duration...
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BELSPO / FSls

Update on validation data

BIRA-IASB UV/Visible instruments I
60 20 g

BIRA-IASB UV radiation measurements

Contact M. Van Roozendael and F. Hendrick, BIRA-IASB
+ Brewer/O3Sondes in Uccle, H. De Backer, RMIB

IRSN/MUMM North Sea measurements
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ct D. Gillotay, BIRA-IASB

2e30

Conta
BIRA-IASB and ULg FTIR instruments (NDACC and TCCON)
Uccle/Ukkel (50.8°N, 4.35°E) Jungfraujoch (46.55°N, 7.98°E)
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| Contact S. Scory, IRSN/MUMM
rKk ok g t Contact M. De Maziére, BIRA-IASB
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Update on validation data
AROMAT Campaigns

AirMAP: IUP-Bremen pushbroom imager, resolution 100m, on Uni. Berlin Cessna (Schénhardt et al., 2014)
Mobile DOAS systems: compact uv-vis spectrometers on cars (MPIC, IASB-BIRA,
Uni. Galati) Ref: Wagner et al., 2010; Merlaud, 2013; Constantin et al., 2013
+ KNMI NO, sonde + IASB-BIRA SWING/UAV + on site instrumentation
-Sept 2, 2014, around Bucharest
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Update on validation data
AROMAT Campaigns

IASB-BIRA SWING/UAV Ref: Merlaud et al., 2013
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Next campaigns: AROMAT-2 Aug./Sep. 2015 + Bucharest 2017
: 9
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BELSPO / FSls .@‘E
Update on AC&C validation systems ﬁ‘

Multi-TASTE: Unification of satellite validation systems:

e CP =>Phase E => Phase F: Multi-TASTE, O3M-SAF

 Long-term/Climate Data Records: SI2ZN, ESA CCI, CM-SAF

* Generic framework, specific methods and tools, linkage with Copernicus
Climate Change Service: QA4EO, EU FP7 QA4ECV

» Versatile validation system for atmospheric composition satellites

Error budget of data comparisons:
e OSSSMOSE: OSSE based validation simulator, with 3D metrology
» Error budget closure including now smoothing and sampling differences

NORS: Validation support for MACC atmospheric services (CAMS)

o Joint GAW/NDACC/NORS workshop Nov. 2014, Brussels (100+ participants)
 FP7 project ended; MACC-III funding for implementation of routine activity

* No funding for data acquisition and analysis (“in situ* component)

Gap analysis of validation capabilities:
« EU H2020 GAIA-CLIM
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AC&C Validation Systems

QA4ECV Traceabllity Chains

Traceability of data HCHO Main Chain
generation process

lllustration: Traceability of .
generation process for nadir 4
formaldehyde column data
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AC&C Validation Systems

QA4ECV Traceabllity Chains

Atmos. Meas. Tech. Discuss., 7, 11481-11546, 2014 Atmospheric
www.atmos-meas-tech-discuss.net/7/11481/2014/ Measurement
doi:10.5194/amid-7-11481-2014 Techniques
© Author(s) 2014. CC Attribution 3.0 License.

Discussions

This discussion paper isfhas been under review for the journal Atmospheric Measurement
Technigues (AMT). Please refer to the corresponding final paper in AMT if available.

7 Round-robin evaluatio®of nadir ozone

SEVENTH FRAMEWORK
PROGRAMME

belspo

profile retrievals: methodology and
application to MetOp-A GOME-2

A. Keppens1, J.-C. Lambert‘, J. Granville1, G. MilesE, R. Siddansz,
J. C. A. van Peet®, R. J. van der A%, D. Hubert', T. Verhoelst', A. Delcloo®,
S. Godin-Beekmann®, R. Kivi®, R. Stubi’, and C. Zehner®

1E-':elgian Institute for Space Aeronomy (BIRA-IASB), Brussels, Belgium
?Rutherford Appleton Laboratory (RAL), Chilton, Didcot, UK
3Fh::},rall Netherlands Meteorological Institute (KNMI), De Bilt, the Netherlands

4Fh::yall Meteorological Institute (KMI-IRM), Brussels, Belgium

°LATMOS, UVSQ, UPMC, CNRS, Paris, France

SFinnish Meteorological Institute (FMI-ARC), Sodankyla, Finland

’Federal Office of Meteorology and Climatology (MeteoSwiss), Payerne, Switzerland
8European Space Agency (ESA/ESRIN), Frascati, Italy

Received: 16 September 2014 — Accepted: 30 October 2014 — Published: 21 November 2014

Correspondence to: A. Keppens (arno.keppens @aeronomie.be)

Jaded uoissnosi

Jaded uoissnasi(

Discussed
at ACC-10

~ Proposed
at ACC-11

| Jeded uoissnasiqg

dedq uoissnoasiq

for nadir

O, profile

Initiative

12



AC&C Validation Systems

QA4ECV Traceability Chains

QAA4CYV traceability chain of geophysical validation process applied to CCl Ozone

Satelite User-relevant cbjectives and

» retrieval Ref:;;”m quality indicators at each step: Y Y
data : :
< Method? > < Units? >
[ Priorand T x Y.
| data, cloud | | — N o
| and suface | | Multiple? = Muliple? . .
info, etc. — — Us=Uc=Ur Us =g 7 Ug UgFUs=Up
v’ v’ . Y Y Y Y
Sateliite data ‘ Reference data - Ref. conversion
harmonisation harmanisation iddina™ . - Ref. conversion SR
" | 1, Data selection and post- Regridding™ |y . Ref. regridding I - Ref. regridding 6. Vertical resampling of reference
v v processing: - Ref. regridding - Sat. conversion rofiles:
[ * Harmenisation of data ' promies:
Mutual satellite Mutual reference representations : = Common vertical grid
fNlagging flagging » Maximi taof 1 1 1 | .
g ) aximise agreement o o * Apply salellite measurement
[ eraa 1\ evaluation settings - Ref. conversion - Ref. regridding smoothing to reference profile
-Clim. || - Ref. regriddin S - AK smoothin - i
1 Clim, | Coarse AK sm. |_y, W snr:gomi; 9 | Ref regridding | H- Rt cunversii ; e s orss
: . g - AK smoothing ' LN
Smoothing? - Sat. conversion a il
foH
. I= /L
Y R Lol
Prafile extension . - AK interp. ;
) ) AKint - Ref. conversion AK P
¥ Fing AK sm. _y," M(mme‘pih'n . AK interp. - _-R Tsmumhln_g R I LT
Content = AR smoothing - AK smoothing - S; conversion p s e
histograms =Sl oMo AK smoothed data
2. Dataset content study:
v = Impact of screening
Qutlier flagging = Geographical and temporal ;
| coverage T —_— N
¥ = Horizontal resalution > °;%1 .f T
Sampling : 2 | i Difference 7. Comparisons:
slatistics ; | ' 3 . - . )
=t - o e ';‘f histograms * Difference average (bias) as
¥ ) st Separ o o measure for satellite accuracy
3. Information content study: TS S v - -
Infarmation = Information content metrics B " | .” o ' Tﬂ'_al s?'e"'te unwr_ta.mm N
statistics from i = Vertical sensitivity 4% e " E Identify estimation by combining bias
AKMs . xec_'tical resoluli_on (estimate) H JB v g dependences and random satellite uncertzinty
| 7 Height registration R WI o or bias and comparison spread
r v ; -
R :r | 1[. “ o o0w ¥ * Comparison bias and spread
et co-location TE :
criteria :éﬁg{i:a:‘?hm measurement Iy Z Codocation data [d):np:|:?:|:°::d?;(‘:2?:$|
* = Maximise overlap of satellite §.. o sub-selection metadata
) and reference measurement air s i = .} I E— Loop over . . .
Extract co-located masses o W Difference imeseries for
data o v dependences stabilty analysis
T 7 "i-;l m. Difference
X I ke slatistics
Co-location £l .,é
sampling 5, Co-located datasets study: x = o ==
statistics ) = Sampling of co-located satellite i 0 o Ll
H j"d _rrefer_enw‘datam _ * Us, U, and ug for satelite, comparison, and reference units, respectively.
Belgiun Seinsed X d sgﬁ[;'n::hm of co-location ** Regridding only, or regridding including function smoothing (Gaussian, triangular, others). Regridding possibly by summation for sub-columns. |,

Keppens et al., AMT 2015 cll

o ug vito (&



AC&C Validation Systems

OSSSMOSE Metrology Simulator

Error budget closure of ozone column validation

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

Harmonization at Federal Level

A Portal to Atmospheric and Marine Information Resources (PAMIR)

 Federal project funded by BELSPO: IASB-BIRA, IRSN, RMIB
 PI: Anne De Rudder, IASB-BIRA

* Progress towards compliance of geo-located atmospheric and marine
data from FSls with INSPIRE Implementing Rules (EU Directive)

WGCV related:

 Topics: QA4EOQ principles, generic framework, generic validation
report template, medatada editor, catalogue

e Federal forum for exchange/harmonization of validation protocols, best
practices, access to Cal/Val data etc.

T T ST ST, i, BB Tt ST A, a3, D Tt €S TS
With ocean and atmosphere, let INSPIRE gain altitude and depth.
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