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FRM4DOAS CCN02 overview

F. Hendrick and FRM4DOAS partners
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FRM4DOAS Team

• BIRA-IASB (Lead): M. Van Roozendael, F. Hendrick, C. Fayt, M. Friedrich

• IUP-Bremen: A. Richter, T. Bösch

• IUP-Heidelberg: U. Friess, L. Tirpitz

• MPIC: T. Wagner, S. Beirle, Y. Wang, S. Dörner

• KNMI: A. Piters

• BK Scientific: K. Kreher

• AUTH: A. Bais, D. Karagkiozidis

• INTA: M. Navarro Comas, C. Prados Roman, O. Puentedura, M. Yela
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To create the framework and to develop the operational code needed 
for a kick-off of the NDACC MAX-DOAS Service, in view of the future 
Service upscaling expected  in the Copernicus follow-up project.

Service concept elements:

• Products: tropospheric NO2 and HCHO vertical profiles, total O3 columns, and 
stratospheric NO2 vertical profiles

• Sites: a limited selection (~5-10) of (NDACC-certified) instruments

• Focus on NRT processing (24h latency)

• Integration in NDACC/EVDC through the establishment of:

‒ Data stream between the FRM4DOAS Operational Central Processing 
System and the NDACC and EVDC databases

‒ MAX-DOAS NDACC instrument and data analysis certification procedures
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WP1500: NDACC MAX-DOAS Service Kick-off 
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NDACC MAX-DOAS Service 
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MAX-DOAS stations in NDACC
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MAX-DOAS stations in NDACC
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MAX-DOAS stations in NDACC
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WP1500 structure
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WP1510: 
Algorithmic

Optimisation

WP1500: 

NDACC MAX-DOAS Service Kick-off

Optimisation of the trace gas vertical profiling processors in 
terms of retrieval results accuracy and computing performance
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WP1500 structure

WP1510: 
Algorithmic

Optimisation

WP1500: 

NDACC MAX-DOAS Service Kick-off

WP1520: 

CPS 
Operationalisation
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• To make the CPS code operational within NDACC/EVDC:

─ To run the operational code in NRT mode (latency time<24h) on a selection of 
(NDACC-certified) MAX-DOAS instruments 

─ Operational data stream between FRM4DOAS and NDACC and EVDC DB

• To create the framework for future service upscaling (certification procedures, user 
data policy, and datasets DOI)

WP1500 structure

WP1510: 
Algorithmic

Optimisation

WP1500: 

NDACC MAX-DOAS Service Kick-off

WP1520: 

CPS 
Operationalisation



BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERONOMIE SPATIALE DE BELGIQUE BELGIAN INSTITUTE OF SPACE AERONOMY BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERONOMIE SPATIALE DE BELGIQUE BELGIAN INSTITUTE OF SPACE AERONOMY BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERO 

WP1500 structure

WP1510: 
Algorithmic

Optimisation

WP1500: 

NDACC MAX-DOAS Service Kick-off

WP1520: 

CPS 
Operationalisation

WP1530: 

CPS Verification
and Validation

Verification and validation of the Operational CPS code, retrieval 
results, and system performance
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WP1510: Algorithmic Optimisation

Tasks: 

• To improve the QC flagging in MMF and MAPA and their consistency

─ Consistence check on VCD (within errors)  

─ Crude profile consistence check (percentage)

─ One code not “error”, so at least only “warning”

─ Extra dscd error (extra error < 3 x QDOAS dscd error)
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WP1510: Algorithmic Optimisation

Tasks: 

• To improve the QC flagging in MMF and MAPA and their consistency

─ Consistence check on VCD (within errors)  

─ Crude profile consistence check (percentage)

─ One code not “error”, so at least only “warning”

─ Extra dscd error (extra error < 3 x QDOAS dscd error)

+ Broken-cloud flagging:
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M. Friedrich talk ~9h40
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WP1510: Algorithmic Optimisation

Tasks: 

• To improve the QC flagging in MMF and MAPA and their consistency

M. Friedrich 
talk ~9h40
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WP1510: Algorithmic Optimisation

Tasks: 

• To improve the QC flagging in MMF and MAPA and their consistency

• Correction for the temperature dependence of the NO2 cross 
sections in the stratospheric NO2 profiling algorithm
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Harestua 2019
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WP1510: Algorithmic Optimisation

Tasks: 

• To improve the QC flagging in MMF and MAPA and their consistency

• Correction for the temperature dependence of the NO2 cross 
sections in the stratospheric NO2 profiling algorithm

• Set-up of QA/QC flagging for stratospheric products
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M. Friedrich 
talk ~9h40
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WP1520: CPS Operationalisation

Tasks – Part 1 (technical):

• To review and improve/optimise all system programs (structure, 
content, input/output data, settings, config, and log files)

 Clean code with high level of modularity (-> service upscaling)
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WP1520: CPS Operationalisation

Tasks – Part 1 (technical):

• To review and improve/optimise all system programs (structure, 
content, input/output data, settings, config, and log files)

 Clean code with high level of modularity (-> service upscaling)

• To create the framework and scripts for running the CPS on HPC

 150 spectra files in Xianghe: 1h HPC  ↔ 12.5 h compute servers
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M. Friedrich 
talk ~9h40
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WP1520: CPS Operationalisation

Tasks – Part 1 (technical): 

• To review and improve/optimise all system programs (structure, 
content, input/output data, settings, config, and log files)

 Clean code with high level of modularity (-> service upscaling)

• To create the framework and scripts for running the CPS on HPC

 150 spectra files in Xianghe: 1h HPC  ↔ 12.5 h compute servers

• To establish a working data stream between the FRM4DOAS Central 
Processing System and the NDACC and EVDC databases
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Data stream to NDACC and EVDC

NDACC database ready to ingest GEOMS files produced by the Service

 GEOMS files successfully tested against NDACC QA checkers

 Single submission to NDACC + mirroring by EVDC (green light from
NILU/A. M. Fjaeraa)
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WP1520: CPS Operationalisation

Tasks – Part 2 (« administrative » framework): 

• NDACC MAX-DOAS instrument and data retrieval certification 
procedures
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NDACC affiliation and certification

New NDACC Appendix VII protocol (M. Van Roozendael/K. Kreher):
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NDACC affiliation and certification

1) Official demand for affiliation needed for all MAX-DOAS 
instruments

2) Certification:

• Full procedure :

 New instrument(s) from non-affiliated PIs

 New site(s) and/or new instrument(s) from already affiliated Pis

 New affiliated PIs engage to participate to next intercomp. campaign

• Simplified procedure (automatic qualification):

 MAX-DOAS instrument(s) already affiliated for zenith-sky products, 
from PI having successfully participated to a past NDACC MAX-DOAS 
intercomparison campaign (e.g. Bremen instrument in Ny-Alesund)

FRM4DOAS CCN02 Final Meeting  telecon, 19-20 May 2020 23



BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERONOMIE SPATIALE DE BELGIQUE BELGIAN INSTITUTE OF SPACE AERONOMY BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERONOMIE SPATIALE DE BELGIQUE BELGIAN INSTITUTE OF SPACE AERONOMY BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERO 

WP1520: CPS Operationalisation

Tasks – Part 2 (« administrative » framework): 

• NDACC MAX-DOAS instrument and data retrieval certification 
procedures (new NDACC Appendix VII Protocol)

• DOI and data policy and related procedures for NDACC MAX-DOAS 
Service products
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DOI

• Granularity: one doi per group

• DOIs (+ landing page) assigned by NILU: e.g. IUP-Bremen stations DOI

https://doi.org/10.21336/apdw-nb87
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NDACC data policy approach: 
Creative Commons license
Instrument 

number
Station name Affiliation CC license

1669 XIANGHE BIRA-IASB CC-BY-SA-4.0

1670 UCCLE BIRA-IASB CC-BY-SA-4.0

1671 HARESTUA BIRA-IASB CC-BY-SA-4.0

1681 LA.REUNION.MAIDO BIRA-IASB CC-BY-SA-4.0

1672 NY.ALESUND IUP CC-BY-NC-SA

1673 BREMEN IUP CC-BY-NC-SA

1674 ATHENS IUP CC-BY-NC-SA

1675/1684 DEBILT KNMI CC-BY-SA-4.0

1676 MAINZ MPIC CC-BY-NC-SA

1677 LAUDER NIWA CC-BY-SA-4.0

1678 NEUMAYER UHEIDELBERG CC-BY-NC-SA

1679 HEIDELBERG UHEIDELBERG CC-BY-NC-SA

1683 THESSALONIKI AUTH CC-BY-NC-SA

1698 IZANA INTA CC-BY-NC-SA

 CC-By-SA (4.0) license: open – but credits required 

 CC-BY-NC-SA license: not open for commercial use 
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WP1520: CPS Operationalisation

Tasks – Part 2 (« administrative »): 

• NDACC MAX-DOAS instrument and data retrieval certification 
procedures (new NDACC Appendix VII Protocol)

• DOI and data policy and related procedures for NDACC MAX-DOAS 
Service products

• Consultation of the UV/VIS DOAS community (questionnaire)
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NDACC MAX-DOAS Service questionnaire
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 
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Mainz NO2 (Apr 2020)

VCD surface conc.

Friedrich and Richter  
talks ~10h35
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 
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Friedrich and Richter  
talks ~10h35
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 
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CINDI-2 NO2

See M. Friedrich and A. Richter’s presentations (10h30)

MAX-DOAS versus direct-sun

MAX-DOAS versus long-path DOAS
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 
Bremen HCHO VCD Bremen AOD

Aug

Jan
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Friedrich and Richter  
talks ~10h35
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 

 NO2 product is in good shape.

 HCHO and AOD: discrepancies between MAPA and MMF

 Products not mature enough to be released at this stage.

 More investigations are needed.
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Friedrich and Richter  
talks ~10h35
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 

Bremen O3
Maïdo O3

Richter and Hendrick
talks ~11h05
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 

Bremen NO2



BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERONOMIE SPATIALE DE BELGIQUE BELGIAN INSTITUTE OF SPACE AERONOMY BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERONOMIE SPATIALE DE BELGIQUE BELGIAN INSTITUTE OF SPACE AERONOMY BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERO 

WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products from CPS 

 Total O3 column retrieval is in good shape.

Require twilight measurements in 450-550 nm spectral 
range (at least 450-520 nm)

 Stratospheric NO2 vertical profile retrieval not yet mature.

Better estimation of the random uncertainty on NO2 DSCDs

Further investigations on OEM retrieval settings
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Richter and Hendrick
talks ~11h05



BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERONOMIE SPATIALE DE BELGIQUE BELGIAN INSTITUTE OF SPACE AERONOMY BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERONOMIE SPATIALE DE BELGIQUE BELGIAN INSTITUTE OF SPACE AERONOMY BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT D’AERO 

WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products generated by 
the operational CPS 

• To create a test suite of level-1 files with different main and ancillary 
contents (T, p, aerosol properties) and check the corresponding 
response of the CPS
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WP1530: CPS Verification and 
Validation
Tasks: 

• To verify the tropospheric and stratospheric products generated by 
the operational CPS 

• To create a test suite of level-1 files with different main and ancillary 
contents (T, p, aerosol properties) and check the corresponding 
response of the CPS

• To estimate the performance of the CPS (computing time, storage 
capacity)
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M. Friedrich talk ~9h40
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Concluding remarks

• All main development steps towards the demonstration of the 
NDACC MAX-DOAS Service achieved: 

Optimisation of the Phase I prototype processor and its conversion into 
an automated central processing facility

Assessment of products maturity (TROPONO2 and TOTALO3 ok) and 
central processor performance

 Set-up of NDACC and EVDC databases and file submission testing

 Creation of the “administrative” framework for service upscaling

Assessment of NDACC MAX-DOAS Service readiness (stations/products)
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instr_num station_name affiliation geometry Level-1 
daily sub

STRATO 
NO2 

TOTAL     
O3 

TROPO 
NO2

TROPO  
HCHO

1669 XIANGHE BIRA.IASB maxdoas x x x
1670 UCCLE BIRA.IASB maxdoas x

1671 HARESTUA BIRA.IASB zenith x x NA

1672 NY.ALESUND IUP maxdoas x x x
1673 BREMEN IUP maxdoas x x x

1674 ATHENS IUP maxdoas x x x

1675/ 
1684

DEBILT KNMI maxdoas m NA x

1676 MAINZ MPIC maxdoas x NA x

1677 LAUDER NIWA maxdoas t

1678 NEUMAYER UHEIDELBERG maxdoas

1679 HEIDELBERG UHEIDELBERG maxdoas x x x

1681 LA.REUNION.MAIDO BIRA.IASB maxdoas x x MTS

1683 THESSALONIKI AUTH maxdoas m x x

1698 IZANA INTA maxdoas w x MTS

MAX-DOAS Service Readiness (status on 18/05/2020)

t: only level-1 test file submitted so far
w: ~weekly submission of level-1 files
m: ~monthly submission of level-1 files

Instrument currently dismantled

data flow not yet established

data flow not yet established

x: retrieval results still to be verified
NA: algorithm not applicable
MTS: mountain-top site
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Concluding remarks

• All main development steps towards the demonstration of the 
NDACC MAX-DOAS Service achieved: 

Optimisation of the Phase I prototype processor and its conversion into 
an automated central processing facility

Assessment of products maturity (TROPONO2 and TOTALO3 ok) and 
central processor performance

 Set-up of NDACC and EVDC databases and file submission testing

 Creation of the “administrative” framework for service upscaling

Assessment of NDACC MAX-DOAS Service readiness (stations/products)

• Launch of the service in demonstration mode (only for testing/no 
operational commitments) before the Copernicus project KO

• Future MAX-DOAS R&D and operational activities as part of the new 
ESA and Copernicus projects to be discussed (-> tomorrow session)
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Thank you for your attention !


