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Campaign implementation: Sodankylä TCCON site (67.37 N, 26.63 E, 188 m.a.s.l) has been selected as the campaign base. First campaign: measurements 

performed between March – October 2017. Campaign extended for another year of measurements in 2018. 

Project objective: Perform an intercomparison of simultaneously measured total column amounts of carbon dioxide (CO2), methane (CH4) and carbon monoxide 

(CO) using several different portable low-cost spectrometric instruments under different atmospheric conditions in comparison to the (TCCON) instrument.  

Discussions:  

 Most instruments operated well during the first year of campaign except for two technical interventions. The IRCube had its broken optical fiber cable replaced in April and the 

Vertex70 had an instrumental modification in July thereby improving the instrumental line shape significantly. 

 All instruments showed stable ILS before and during the campaign. EM27/SUN was operated under ambient conditions covering temperatures of -25 °C to 25 °C while the other 

instruments were operated from inside the dedicated FRM4GHG container.  

 XAir: all instruments have similar scatter for any airmass. XAir for Vertex70 and IRCube show the same airmass dependence i.e., decreasing value with increasing SZA as TCCON. The 

XAir for EM27/SUN is rather constant and doesn’t show this feature. This is probably due to the different retrieval code used; e.g., GFIT used by: TCCON, Vertex70 and IRCube and 

PROFFIT used by: EM27/SUN. All instruments show no dependencies to the H2O variation during the year.  

 XCO2: EM27/SUN has the longest coverage without any technical intervention. The overall bias relative to the TCCON is very small however a small seasonal dependency is seen. 

Vertex70 shows a better match w.r.t the TCCON for measurements done with improved ILS. IRCube shows a change of bias (high bias) after the instrumental intervention. Seasonal 

dependency is also seen for the IRCube data. LHR which is a new homemade instrument shows large discrepancies (very high bias) with diurnal variability relative to the TCCON. 

 XCH4: EM27/SUN and IRCube both pick-up nicely the annual cycle except for the period between March – May. Part of this difference is due to the TCCON a priori not matching with 

the actual profile shape (e.g. seen from AirCore profiles) and the differing sensitivities between TCCON and the low-resolution spectrometers. Vertex70 also has a small bias. 

 XCO: EM27/SUN has a clear increase in bias for the March – May season, the annual cycle is produced very well but there is an overall curvature in the difference related to the SZA 

dependence. Vertex70 bias since the instrument modification is similar to the EM27/SUN.  

 Most instruments have demonstrated good stability and consistency with very good correlation w.r.t TCCON reference during the whole year. 

Next steps and outlook: • Continue testing with the current configuration of instruments during the extension of the campaign in 2018, add new species (e.g. 

HCHO, N2O) • Comparison of retrieval results for the two years of campaign measurements and determination of calibration factors w.r.t the TCCON. Verify 

calibration of remote sensing instruments w.r.t the AirCore • Provide a significant dataset of CO2, CH4 and CO measurements which can be used for satellite 

validation purposes (e.g. Sentinel-5 Precursor) • Provide a guideline for further development of new observation sites to complement the TCCON network and 

provide better support for the validation of existing and future satellite missions. 

Fig. 1: (a) TCCON sites, (b) FRM4GHG container and EM27/SUN in front, (c-left) Vertex70 and (c-right) LHR,  

(d) IRCube, (e) suntracker for IRCube, (f) suntracker for Vertex70 and LHR, (g) Aircore launch at Sodankylä site. 
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Website: http://frm4ghg.aeronomie.be 

XAir: an indicator for 

instrument performance and 

analysis code performance 

AirCore: in-situ 

sampling of targeted 

species to get vertical 

profiles calibrated to 

WMO standards 

XCO2 

XCH4 

XCO 

XAir 

CO2 

CH4 

CO 

XAir XAir 


