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Abstract

In the framework of the MAGIC CNRS-CNES initiative, regular measurements of atmospheric concentration profiles of CO2, CH4, CO, temperature, relative humidity and winds are made using balloon-borne AirCore instruments and its associated meteorological sounding at 3 stations in France. These stations (Aire-sur-l’Adour, Moulin de la Housse, and Trainou) form the French AirCore network. As of 5 June 2023, 300 flights have been operated, leading to an extensive dataset spanning 2014-2024. Since 2019, the average number of flights per year is 40. Among them, depending on weather condition, two third of the flights has been organized at the overpassing time of IASI-A/B/C, the remaining third at the overpassing of either OCO-2 or TROPOMI/Sentinel-5P. In addition, a dozen of flights per year have been organized in the context of annual MAGIC field campaigns in France, Canada and Sweden at the overpassing time of the satellites.

The availability of measurements between 0 and 25 km provides a unique way to validate various Level 2 IASI products: either profiles of weighted columns of atmospheric gases. To that end, extensive work has been done during the first three annual MAGIC field campaigns to validate retrieved AirCore profiles in both the troposphere (using simultaneous in-situ measurement with research aircrafts) and the stratosphere (taking advantage of the possibility to fly several instruments on board large stratospheric balloons from CNES).

In this talk, we will present the status of the French AirCore program and will:

-
Present the latest release of the whole AirCore-Fr dataset and analyze the 8 years of variation of atmospheric variables measured by AirCore.

-
Document the precision achieved with AirCore in terms of total and mid-tropospheric columns computation for validation of weighted columns derived from space observation.

-
Introduce a new methodology for collocating AirCore profiles and Level 2 products derived from space observation, relying on the identification of common air masses to select the columns that can actually be compared to profiles.

-
Apply this methodology to IASI validation of Level 2 products.
