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   ESA FRM Program 

Fiducial Reference Measurements (FRM):   

ÅSuite of independent, fully characterized, and traceable ground 
measurements that follow the guidelines outlined by the GEO/CEOS Quality 
Assurance framework for Earth Observation (QA4EO) 

ÅObjective: Validation of ESA altimetry, atmosphere, land, and ocean 
products 

 

 

 

 

 

ÅMore details at https://earth .esa.int/web/sppa/activities 

http://qa4eo.org/
http://qa4eo.org/
http://qa4eo.org/
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FRM4DOAS 
Fiducial Reference Measurements for Ground-Based DOAS Air-Quality Observations 

Å2-year ESA project started in July 2016 

ÅCoordination: BIRA-IASB 

ÅPartners: IUP-Bremen, IUP-Heidelberg, MPIC, KNMI, BKScientific 

ÅObjectives: 

VFurther harmonising MAX-DOAS systems and data sets through: 

1. Specification of best practices for instrument operation 

2. Development and demonstration of a first near-real-time 
centralised processing system for MAX-DOAS measurements to be 
operated within NDACC 

3. Establishment of links with other UV-visible networks, e.g. Pandora 

VSupport to the preparation of the CINDI-2 campaign  

Å Processing system will play a crucial role in the operational validation of 
atmospheric composition satellite missions (Sentinels S-5P, S-4&5) 
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WP 0000  
Coordination 

WP 1000  
MAX-DOAS 

harmonisation and 
processing system 

development 

WP 2000  
CINDI-2: planning 

documents preparation 
and coordination with 

local organiser 

WP 1100 
Instrumentation and 

Network review + best 
practices definition 

WP 3000 
Project outreach, 

including web 
story on ESA portal 

WP 1410 
Spectral analysis 

processor 
(QDOAS) 

WP 1310 
Tropospheric NO2 
and HCHO profiles 

WP 1200 
MAX-DOAS processing 

system definition 

WP 1300 
Selection of best 

profiling algorithms (RR) 

WP 1400 
MAX-DOAS processing 
system implementation 

WP 1320 
Stratospheric NO2 

profiles 

WP 1330 
Total O3 columns 

WP 1420 
Vertical 
profiling 

algorithm 

WP 1430 
Processing system 

evaluation, 
validation, and 
demonstration 
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WPs description 
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WPs description 
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ÅFRM4DOAS contributed to the planning and preparation of the CINDI-2 
campaign through the following Deliverables: 

V5ммΥ ΨIntercomparison campaign requirements ŘƻŎǳƳŜƴǘΩ 

V5мнΥ ΨIntercomparison campaign technical requirements ŘƻŎǳƳŜƴǘΩ 

V5моΥ ΨIntercomparison campaign ǇƭŀƴƴƛƴƎ ŘƻŎǳƳŜƴǘΩ 

V5мпΥ ΨIntercomparison campaign data protocolΩ 

Links between FRM4DOAS 

and CINDI-2 
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ÅCentralised processing of CINDI-2 spectra using QDOAS: 

VWill contribute to determine the origin of the remaining discrepancies in 
the semi-blind exercise 

VWill contribute to the development and testing of the FRM4DOAS 
spectral processor 

VCommon spectra file ascii format: 

 

 

 

 

 

VSo far, 13 groups (on a total of 24) have sent their example files 

Links between FRM4DOAS 

and CINDI-2 
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WP1300:  

Round-Robin profiling algorithm selection (lead: U. Friess/IUP-Heidelberg)  

                                                                           9 

Links between FRM4DOAS 

and CINDI-2 

Objectives: 
Conduction of a round-robin exercise with the 
aim to: 

1. Review the strengths and weaknesses of 
the MAXDOAS profile retrieval algorithms 
available in the scientific community  

2. Jointly define a community algorithm that 
will be implemented as baseline in the 
centralized processing system 

ü Target species: Aerosols @ 360 and 477 nm, 
HCHO, NO2 

ü Creation of a synthetic dSCD reference 
dataset based on the output of 5 different 
RTMs 

ü 9 trace gas profiles and 11 aerosol profiles 

ü > 20 000 simulated SCDs for different 
atmospheric scenarios and viewing 
geometries 

ü 3 960 retrieved profiles 

Flow diagram of the Round Robin exercise  
for tropospheric retrieval algorithms 



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  

Processing system 

flowchart 
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FRM4DOAS service 

advantages 

V Free-of-charge systematic Level 1 (radiance spectra) to Level 2 (vertical 
columns and profiles) NRT processing service 

V Only 6-24h latency between the submission of the spectra and the availability 
of final products data files 

V Continuous quality monitoring for both Level 1 and 2 data with automated 
feedback to instrument PI in case of anomaly 

V Increased data visibility as part of an international network (NDACC) 

V Collaboration to international operational validation projects like Copernicus 

V Processed level-2 data back to instrument PI for scientific use 

A strict data policy to avoid external use of the data without consent of all parties 
(ESA and instrument PI) will be applied. 
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Instrument PI engagement 

To adhere to the FRM4DOAS guidelines and standards in terms of  

VBest practices, data protocol, and QA/QC for instrument calibration and 
operation 

VLatency time for the submission of their radiance spectra 

 

ü Recommendations/guidelines will be described in the Deliverable D4 όΨa!·-
DOAS calibration and operations best ǇǊŀŎǘƛŎŜǎΩύ 

ü This document will be made available on the FRM4DOAS website and 
continuously updated with input from the (MAX-)DOAS Community 
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Project schedule 

ÅDuring the first two years, demonstration of the NRT processing system on  

VCINDI-2 spectra 

VMeasurements at a selection of 11 MAX-DOAS stations: 

 

 

 

 

 

 

 

Å Mid-/long-term objective: extension to other MAX-DOAS stations 

Location Lat 
(°N) 

Long 
(°E) 

Alt (m) 
a.s.l 

Owner 

Ny-Alesund, Norway 79 12 15 IUPUB 

Bremen, Germany 53 9 50 IUPUB 

Cabauw, The Netherlands 52 5 0 KNMI 

Uccle, Belgium 51 4 104 BIRA 

Mainz, Germany 50 8 50 MPIC 

Heidelberg, Germany 49 8 115 UHEID 

Xianghe, China 40 116 178 BIRA/ IAP-CAS 

Athens, Greece 38 24 300 IUPUB 

Bujumbura, Burundi -3 29 820 BIRA 

Lauder, New-Zealand -45 170 370 NIWA 

Neumayer -71 -8 50 UHEID 

Assessment of the current MAX-DOAS network needed 
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FRM4DOAS questionnaire 
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FRM4DOAS questionnaire 
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FRM4DOAS questionnaire 
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FRM4DOAS questionnaire 

V Official release by ESA through an e-
mail sent to the DOAS community 
by mid-April 2017 

V Questionnaire will be also made 
available on the FRM4DOAS project 
website 

V Filled questionnaire should be 
returned to F. Hendrick by e-mail 
(francois.hendrick@aeronomie.be) 
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FRM4DOAS website 

More information available at: 

http://frm4doas.aeronomie.be 


