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We used an off-the-shelf convolutional neural network (CNN) architecture (RetinaNet) as used successfully for previous planetary studies. After training and testing (average precision AP ~0.7) we processed the whole database of CTX images (n=111,547 images) for dust devil detections using the JMARS-served CTX images. Every detection with a CNN confidence level (CT) greater than 0.5 (n=57,051) was verified by a human operator. The effective diameter of the dust devil was estimated from the bounding box size by measuring the diameter of the "cloud" in a sample of 33 dust devils to generate a linear scaling relationship.

3,747 images were found that contained validated dust devils at CT >0.5, comprising 11,201 individual detections. The images spanned MY 28 starting at Ls 114°through to MY 35 at Ls 114°. Trends in frequency and size of dust devils with season agree with previous studies, where higher densities and larger sizes of dust devils are found in local summer for each hemisphere and low levels of activity occur in local winter. Valles Marineris and Elysium Planitia (InSight, MSL) are notable areas lacking dust devils despite good temporal image coverage. We confirm the hotspots of Chryse and Hellas Planitiae noted in some, but not all previous studies. We find two notable hemispherical asymmetries in the data: (a) The peak in size/density occurs just after the solstice in the southern hemisphere, but at the solstice in the northern hemisphere. (b) Excluding known hotspots in Amazonis and Arcadia Planitiae we find that two broad latitudinal zones seem to exhibit both higher frequency and size: 55-70°N at Ls 120-150°and 50-70°S at Ls 300-330°, agreeing with observations of dust devil tracks. We attribute the hemispherical asymmetries to the dominance of the southern summer Hadley circulation and are investigating this further using data from the OpenMARS climate database.
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