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Figure S1. Overview of the local and regional background determination for the different species CO,, CH, and CO (panel a-c). Coloured
symbols show flight individual local background values derived from active AirCore sampling during hoovering phase of the UAV near the
launch site. Measurement data from Lampedusa ICOS site (station code LMP) served as estimate for regional background values are shown

with p and o within the campaign period.
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Figure S2. (a) Information on the sampling flow rate of the active AirCore during flight F12 (09.07.2024) alongside with (b) the temporal
attribution offset corrected for by applying the proposed sampling fraction based retrieval scheme relative to the linear mapping. (c) Com-
parison of the active AirCore CO, measurement mapping of both retrieval approaches next to the CO, in-situ data of the Multi-GAS sensor

package.
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Figure S3. Box-Whisker-Plot showing the spatial resolution corresponding to each measurement from the active AirCore samples during the
different flights. Colours indicate horizontal and vertical resolutions. The boxes extend from the first quantile to the third quantile with a line

at the median. The whiskers include all data points lying within 1.5 times the interquartile range, points are outliers.
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Figure S4. Comparison of CO, measurements from the active AirCore technique with the Multi-GAS electrochemical sensor package during

the different flights (panels a-h). Note that FO1 and FO2 are not shown because of missing Multi-Gas data and F12 is presented in Fig. 4.
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Figure S5. As Fig. 5 for flight FO1. Note that the SO, sensor was not operated during FO1.
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Figure S6. As Fig. 5 for flight FO2. Note that the SO, sensor was not operated during FO02.
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Figure S7. As Fig. 5 for flight FO5. Note that the sampling pump did not work during parts of the flight due to a power cut.
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Figure S8. As Fig. 5 for flight FO7.
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Figure S9. As Fig. 5 for flight F09.
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Figure S10. As Fig. 5 for flight F10.
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Figure S11. As Fig. 5 for flight F11.
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Figure S12. As Fig. 5 for flight F12.
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Figure S13. As Fig. 5 for flight F17. The post-flight analysis of this AirCore sample was done at Milo village resulting in a longer storage

time and a greater altitude and resulting pressure change during storage. This causes an additional uncertainty in the matching of the AirCore

sample onto the flight track. The SO, sensor signal and the CO and CO, peaks do not match as well as for the previous flights.
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Figure S14. As Fig. 5v for flight F20. The post-flight analysis of this AirCore sample was done at Milo village resulting in a longer storage
time and a greater altitude and resulting pressure change during storage. This causes an additional uncertainty in the matching of the AirCore

sample onto the flight track. The SO, sensor signal and the CO and CO, peaks do not match as well as for the previous flights.
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Figure S15. Dependency of the calculation results of the ACO/ACO, ratio on distance of the sampling location from the crater, and on the

choice of local or regional background criterion: The upper panels show only ratios for samples very likely influenced by South-East crater

(SEC) degassing and the distance to its crater position, the lower panels the same for the Voragine crater (VOR). Panels (a) and (c) are based

on the individual flight background correction scheme whereas (b) and (d) rely on the mean background values during the campaign period

form Lampedusa (LMP) ICOS station.
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