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Sentinel-5p Operational Validation

Status, lessons and perspectives 
for GEO-AQ and Sentinel-5

Jean-Christopher Lambert

Royal Belgian Institute for Space Aeronomy (BITRA-IASB)

+ many collaborators from:

CEOS AC-VC-15   /   Hosted by JAXA, Tokyo, Japan   /   10-12 June 2019



CEOS AC-VC-15   /   JAXA, Tokyo, Japan   /   10-12 June 2019                                                                         Operational Validation

Sentinel-5p Operational Validation: The people
• Product Validation Coordinators: 8
• Core team: 24
• Regular contributors: 45
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Sentinel-5p Routine Operations Validation Service
S5P Mission Performance Centre (MPC) to provide
service-based solution for Routine Operations validation:

Expertise based
ð MPC VAL Team

• Monitoring of S5P products health
• Public and MPC quality information on S5P products

• Support to L1/L2 algorithm evolution
• Synthesis with S5PVT results, ECMWF/CAMS, literature…

Machine based
ð VDAF AVS

• Automated, routine comparison of S5P data vs. FRMs

• S5P validation database for in-depth MPC studies
• Automated generation of quick-look comparison reports 
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Validation Data Streams into VDAF

TroposphericOzone LIDAR Network

S5P ID S5P Data Product Fiducial / Validation Reference Measurements

L2_O3 O3 total column Brewer, Dobson, ZSL-DOAS, MAX-DOAS, Pandonia
L2_O3_PR O3 profile (incl. troposphere) ozonesonde, stratospheric DIAL, tropospheric DIAL
L2_O3_TCL O3 tropospheric column ozonesonde

L2_NO2

NO2 stratospheric column ZSL-DOAS
NO2 tropospheric column MAX-DOAS
NO2 total column Pandonia

L2_SO2 SO2 total column MAX-DOAS, Pandonia
L2_HCHO HCHO total column MAX-DOAS, Pandonia

L2_CO CO total column TCCON FTIR (NIR), NDACC FTIR (MIR)
L2_CH4 CH4 total column TCCON FTIR (NIR), NDACC FTIR (MIR)

L2_CLOUD

Cloud Fraction not available
Cloud Height (pressure) Cloudnet lidar/radar
Cloud Optical Thickness not available

L2_AER
UV Aerosol Absorbing Index not available
Aerosol Layer Height EARLINET aerosol lidar, EUMETNET/ALC ceilometer

ESA FRM programme + WMO GAW contributing networks

Colour code:  automated, full stream automated, partial stream      ready/manual     not ready
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Status of FRM / Validation Data Streams
O3 column data from LATMOS_RT (ZSL-DOAS/SAOZ), NDACC DHF (ZSL-DOAS) and WMO/GAW WOUDC (Brewer, Dobson, ZSL-DOAS)
collected via CORR-2/Multi-TASTE (BIRA-IASB) and EVDC (NILU)
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Status of FRM and other Validation Data Streams
from NDACC, PGN, SHADOZ, TCCON and WOUDC collected via CORR-2 (BIRA-IASB) and EVDC (ESA/NILU)

L2_O3 L2_O3_TCL
L2_O3_PR

L2_O3_PR

L2_NO2
tropo

L2_NO2
strato

L2_NO2
total

L2_HCHO L2_CO L2_CH4
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Details of CH4 Validation Data Streams
from NDACC DHF and TCCON via CORR-2 (BIRA-IASB) and EVDC (ESA/NILU)

L2_CH4
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Generic validation chain, state-of-the-art co-locators, 
harmonized terminology, agreed metrics…

Cross GEOSS
EO Cal/Val
Harmonization 

Prototyping in ESA 
Multi-TASTE and 
CCI_Ozone

Community 
feedback / 
endorsement

Implemention in 
FP7 QA4ECV-AVS, 
H2020 GAIA-CLIM, 
C3S_312#ozone, 
S5P MPC VDAF, 
CAMS-NDACC, 
CCI+

cci
ozone

ACC-8/…/11

WGCV-28/…/31



CEOS AC-VC-15   /   JAXA, Tokyo, Japan   /   10-12 June 2019                                                                         Operational Validation

https://cdn.rawgit.com/stcorp/harp/master/doc/html/index.htmlharp documentation

HARP

Data Handling, Co-location and Comparison Toolset

https://cdn.rawgit.com/stcorp/harp/master/doc/html/index.html
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S5P Data Streams into MPC VDAF
• Overpass data extractor in S5P PDGS
• Based on 3D Observation Operators
• Correction for NO2 diurnal cycle
• Optimization of data volumes 

AMT 2015
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The (long) way from Scientific Systems to an Operational Facility…
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S5P VDAF Automated Validation Server
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S5P Routine Operations Validation Analysis
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Public and Internal Outputs 
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Validation Web Articles
produced by S5P MPC 
in collaboration 
with S5PVT AO projects

Search engine to browse 
results by processor 
versions, networks etc.

To the Automated 
Validation Server

1
7

http://mpc-vdaf.tropomi.eu

Quarterly Routine Validation Reports

Results and resources by product

http://mpc-vdaf.tropomi.eu/
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Status and Lessons Learnt
• S5P MPC Routine Operations validation facility VDAF in service

• In operation: Automated Validation Server, validation analysis 
consortium, portfolio of outputs, internal and public web-based 
facilities

• Approach of complementing MPC VDAF/VAL with S5PVT AO 
activities successful

• Valuable synergies/convergence between Copernicus space (MPC), 
FRM procurement and (CAMS/C3S) service components

• Enhanced coordination desired for approach to/funding for FRM gap 
analysis, deployment, data generation and delivery
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Perspectives for S-5 and GEO-AQ
Critical elements (for single missions): 

• FRM data streams: availability, relevance, timeliness, sustainability
• Harmonized, state-of-the-art, fit-for-purpose validation methods

• Propagation of uncertainties, closure of comparison error budget
• Definition and implementation of quality compliance criteria…

• Operationalization and service set-up

Additional challenges for GEO-AQ:
• Change in paradigm wrt LEO: diurnal cycle, VZA/SZA, BRDF…

Additional challenges for any constellation:
• Inter-mission consistency of validation: methods, metrics, FRMs, AKs…
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Perspectives for GEO-AQ
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Thank you !
Contact: s5p_vdaf@aeronomie.be 
Website: mpc-vdaf.tropomi.eu


