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Background and Objectives

S5P Mission Performance Centre (MPC) to provide validation
service during Copernicus S5P Routine Operation:

Automated, routine comparison of S5P data vs. FRMs .
machine based

Generation of S5P validation database for MPC Teams = VDAF

Automated generation of on-line quick-look reports

Validation-based detection of L2 products health issues

Generation of quarterly consolidated validation reports — Human=
MPC VAL Team

Validation support to Level-1-to-2 algorithm QA & evolution
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Background and Objectives

Heritage validation systems at BIRA-IASB @

BIRA.IASB

 Multi-TASTE: expert validation system for GOME/TOMS/SBUV, Envisat,
14 Limb/Occ... in ACVE, S5PVT, SPARC, WMO/UNEP, CCI_ozone, C3S_312a#4...

« OSSSMOSE: Observing System of Systems Simulator (for OSSSEs) with
detailed metrology, including error budget closure for data comparisons

EUMETSAT AC-SAF: GOME-2 and IASI trace gas data validation server

_—

FP7 NORS: automated comparison of MACC vs. NDACC
CAMS-84/27: routine evaluation of CAMS vs. NDACC and TCCON [ +S[&]t
FP7 QA4ECV: ECV QA System + Atmospheric ECVs Validation Server |

+ lessons learnt from GSICS, CNRS ICARE, NOAA NPROVS
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State-of-the-Art Validation Chain, Co-locators, Comparators...

Atmos. Meas. Tech., 8, 2093-2120, 2015
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© Author(s) 2015. CC Attribution 3.0 License.

(olom

Round-robin e

methodology a

A. Keppens', J.-C. Lambd
T. Verhoelst!, A. Delcloo*

!Belgian Institute for Spacq
2Rutherford Appleton Lab]
3Royal Netherlands Meteor
#Royal Meteorological Inst}
3Laboratoire Atmosphére, )
Versailles St-Quentin-en-Y
®Finnish Meteorological Inf
"Federal Office of Meteorol
8European Space Agency

Correspondence to: A. Kepy
Received: 16 September 20}
Revised: 17 April 2015 - A}

Abstract. A methodology ff
the geophysical validation

Geosci. Model Dev., 8, 911-021, 2015

www.geosci-model-dev.net/

doi:10.5194/gmd-8-011-2015

© Author(z) 2015. CC Attmibution 3.0 License.

Description of
model data wit

B. Langerock', M. De Ma|

' Belgian institute for Space]
2527, Olof Palmestraat 14]

Correspondence to: B. Lan|
Received: 20 September 20|
Revized: 6 March 2015 - 4|

Abstract. MACC-ILIII, M

Atmospheric ¢ GAIA-CLIM Report / Deliverable D3.2
Measurement
Techniques ©
Gap Analysis for Integrated Atmospheric ECV
CLImate Monitoring:
Generic metrology aspects of an atmospheric
: . composition measurement and of data comparisons
89112015/
lodel Development
loorithms f locati i . idd

Atmos. Meas. Tech., 8, 5039-5062, 2015
Www.atmos-meas-tech.net/8/5039/2015/
doi:10.5194/amt-8-5039-2015

© Author(s) 2015. CC Attribution 3.0 License.
©©_®

Metrology of ground-based satellite validatior]
mismatch and smoothing issues of total ozone

parison spread and median difference can be understood as

. even when using strict co-

location criteria. In particular, sampling difference errors ex-

from nadir UV back ~” ! :
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the alzorithms used in this
the alzorithms take mto 3¢ gpstract, Comparisons with ground-based correlative mea-
of the profiles frq a key in the validation of  due to 1
the vertical averazing and Wl satellite data on atmospheric composition. The error bud-
get of these 1 contains not only the

errors but also several terms related to differences in sam-
pling and smoothing of the inhomogeneous and variable at-
mospheric field. A versatile system for Observing System
Simulation Experiments (OSSEs). named OSSSMOSE, is
used here to quantify these terms. Based on the application

ceed ies regularly at most mid- and
high-latitude stations, with values up to 10% and more in
extreme cases. Smoothing difference errors only play a role
in the comparisons with ZSL-DOAS instruments at high lat-
itudes, especially in the presence of a polar vortex due to the
strong TOC gradient it induces. At tropical latitudes, where

of pragmatic observation operators onto high at-
mospheric fields, it allows a simulation of each individual

, and 1y, also of the diffe to
be expected from spatial and temporal field variations be-
tween both measurements making up a comparison pair. As
a topical case study, the system is used to evaluate the error
budget of total ozone column (TOC) comparisons between

GOME- direct fitting (GODFITv3) satellite retrievals

TOC variability is lower, both types of errors remain be-
low about 1% and consequently do not contribute signifi-
cantly to the comparison error budget. The detailed analysis
of the comparison results, including the metrological errors,
suggests that the published random measurement uncertain-
ties for GODFITv3 reprocessed satellite data are potentially
overestimated, and adjustments are proposed here. This suc-
cessful application of the OSSSMOSE system to close for the
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Data Handling, Co-location and Comparison Toolset

HARP BASIC ENVISAT
ATMOSPHERIC TOOLBOX
harp documentation https://cdn.rawgit.com/stcorp/harp/master/doc/html/index.html

Docs » Command line tools

Installation Command line tools

Data formats

Algorithms The section describes the command line tools provided by the HARP toolkit.

harpcheck

harpcollocate

© Collocation
IDL interface o Obtaining collocation result file
Python interface © Resampling collocation result file
© Updating collocation result file

Command line tools

harpconvert

harpdump S & t
harpmerge
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S5P OFFL L2 NO2.

6.5 Overpass and co-location at OHP (43.94°N, 5.71"E).
. . Overpass, August sunrise selection.
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FRM Data Streams into S5P VDAF

ESA FRM programme + WMO GAW contributing networks

ID S5P Data Product Fiducial Reference Measurements
A |Og total column Brewer, Dobson, ZSL-DOAS, MAX-DOAS, Pandonia
O profile (incl. troposphere) ozonesonde, stratospheric DIAL, tropospheric DIAL
O, tropospheric column ozonesonde
NO, stratospheric column ZSL-DOAS
D  [NO, tropospheric column MAX-DOAS
NO, total column Pandonia
E |SO, total column Pandonia
F |HCHO total column MAX-DOAS, Pandonia
G |CO total column TCCON FTIR (NIR), NDACC FTIR (MIR)
H |CH, total column TCCON FTIR (NIR), NDACC FTIR (MIR)
Cloud Fraction not available H‘“ﬂ," |"‘('"'flTl '
/ Cloud Height (pressure) Cloudnet lidar/radar c[MoN
Cloud Optical Thickness not available -
: Aerosol Absorbing Index not available
Aerosol Layer Height EARLINET aerosol lidar

» Wk

EARLINET
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FRM Data Streams into S5P VDAF: O3 column data
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FRM Data Streams into SS5P VDAF: Stratospheric NO2 column data

g
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FRM Data Streams into S5P VDAF: CH4 column data
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SO5P VDAF

and
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S5P VDAF Automated Validation Server

SOP Validation Server (55 Valdation Server

Home / O3 total column / latmos_rt at Dumont d'Urville ~
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ome "l :
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Averaged Processing traceability
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http://s5p-mpc-vdaf.aeronomie.be/

S5P MPC Validation Website
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sbp-mpc-vdaf.aeronomie.be & Ozone profile
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Ozone column aerosol

[
[
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l

Tropomi provides O3 column data products:

Total Ozone column
TROPOMI g Tropospheric Ozone column

This page shows the most recent validation reports. ° “%?

o N
& P . . 650‘\
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VALIDATION FACILITY |

03 column number density (DU)

4 Settings
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S5P MPC Validation Website

000 < il] cams27.aeronomie.be ¢ o i) ) M =
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C with similar
— - developments
@« About CAMS News & Media Events Catalogue Resources Press Room Tenders User Support Login
for CAMS-27

Dr. Bavo Langerock ( bavol@oma.be )

: Period 2018-01-23 - 2018-03-21
f Succesfull reports/Total Reports 508/1505: 34%

1

1 Failed Quality Assurance checks/Total Reports 342/1505: 23%

Falled Rapic Deerychecks/TotlReports sarrsos: 58 BI R A_ I AS B S Q L
database tailored
to CAMS-27,

. E— now being

-- Select Station -- B -- Select Country -- : -- Select Target - : -- Select Network -- : -- Select DataProduct -- % Latest weekly data B

ported to S5P

Google

QA REe

2018-03-21 ftir.o3_spbu001 groundbased_ftir.o3_spbu001_st.petersburg_20180123t112931z_20180227t135219z_001.hdf L ol B
2018-03-21 lidar.o3_nasa.jpl002 groundbased 3_nasa.jpl002_mauna.loa.hi_20180307t064958z_20180307t094641z_001.hdf W B
2018-03-21 lidar.03_nasa.jpl002 groundbased_lidar.o3_nasa.jpl002_mauna.loa. 11382_20 1205z_001.hdf | B
2018-03-21 lidar.o3_nasa.jpl002 groundbased_lidar.o3_nasa.jpl002_mauna.loa.hi_20180311t064443z_20180311t083831z_001.hdf B B
2018-03-21 lidar.o3_nasa.jpl002 groundbased _lidar.o3_nasa.jpl002_mauna.loa. 0180315t060700z_20180315t072254z_001.hdf | B
2018-03-21 lidar.o3_nasa.jpl002 groundbased_lidar.o3_nasa.jpl002_mauna.loa.hi_20180317t071336z_20180317t092016z_001.hdf ] w B
2018-03-21 lidar.03_nasa.jpl002 groundbased_lidar.o3_nasa.jpl002_mauna.loa. 0180318t063001z_20180318t083714z_001.hdf ] w B
2018-03-21 lidar.03_nasa.jpl002 groundbased_lidar.o3_nasa.jpl002_mauna.loa.hi_20180319t064254z_20180319t084610z_001.hdf B ] B
2018-03-21 mwr.o3_iup001 groundbased_mwr.o3_iup001_ny.alesund_20180318t000705z_20180318t210458z_004.hdf | B
2018-03-21 mwr.03_ubern001 groundbased_mwr.o3_ubern001_bern_20° o _009.hdf ] w B
2018-03-21 mwr.03_ubern001 groundbased_mwr.o3_ubern001_bern_20° 1z_20° 009.hdf ] w B
2018-03-21 mwr.03_ubern001 groundbased_mwr.03_ubern001_bern_20 172 1z_009.hdf o | b B
2018-03-21 mwr.o3_ubern001 groundbased_mwr.03_ubern001_bern_20180307t000016z_20180307t235945z_009.hdf ] ] B
2018-03-21 mwr.03_ubern001 groundbased_mwr.o3_ubern001_bern_20° L 1z_009.hdf ] w B

» l
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Conclusion (1/2) Gpemlcus

« S5P VDAF Automated Validation Server builds on integration

of heritage state-of-the-art satellite/CAMS validation systems
(long-term support from BELSPO, EC, ESA, EUMETSAT, ECMWF)

« VDAF-AVS = core of S5P MPC routine validation service

» implemented in MPC environment
> tailored to Copernicus and S5P needs

» developed in synergy with other Copernicus elements

« Starting soon routine validation service for S5P trace gas
data, with continuous verification of L2 health and quarterly

validation reporting
' o A B 2 @esa

a science & Technology 4 = :3':‘__-5_ T Ro Po MI
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Conclusion (2/2) Gpemlcus

« VDAF/HARP tools expandable virtually to all atmospheric species,
and possibly to other domains and applications

» Valuable synergies/convergence between Copernicus space, (FRM)
data procurement and service components

 Enhanced coordination desired for approach to/funding for FRM gap
analysis, deployment, data generation and delivery

« Support needed for operationalization of scientific systems, service
set-up, improvement of tools and methods, harmonization of
uncertainty expression, implementation of comparison error budget
closure...

« Automated or not, EO (L1/L2/L3/L4) data validation always requires
substantial interpretation by (human) scientific experts |
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Thank you !
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