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Figure S1. Ratio maps of the fifteen cases used in the tracer experiment. Each column corresponds to one a the five Arctic stations, and each
identified regions do not stick to the emission regions of the tracers.
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row to one of the three tracers. The maps show the regions of emission identified by the standard ratio method. One can easily notice that the
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Figure S2. Same as Fig. S1 but for the improved ratio method. Composite ratio maps of the fifteen cases used in the tracer experiment.
Each column corresponds to one a the five Arctic stations, and each row to one of the three tracers. The maps show the regions of emission

identified by the improved ratio method that benefited of the three modifications suggested in Sect. 3.3: background subtraction, FPES
filtering, and composite ratio.



(a) Quantlflcatlon of the detection computed on the composite ratio - 0% PES filtered — Detrend: True
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Quantification of the detection computed on the raw ratio - 0% PES filtered — Detrend: True
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(C) Quantlflcatlon of the detectlon computed on the composite ratio - 2% PES filtered — Detrend: False

(d) Quantlflcatlon of the detectlon computed on the composite ratio - 0% PES flltered — Detrend False
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Ouantmcatlon of the detection computed on the raw ratio - 2% PES filtered — Detrend: True
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Quantification of the detection computed on the raw ratio - 2% PES filtered — Detrend: False
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Figure S3. Comparison of the results obtained with different combinations of modifications to the standard ratio method. (a) is background
subtraction and composite ratio, (b) is background subtraction alone, (c) is composite ratio and FPES filtering, (d) is composite ratio alone,
(e) is FPES filtering and background subtraction, (f) is FPES filtering alone. Every panel presents the detection results for a specific tracer
and for the five stations. The bars represent the contributions of each surface type to the detection (light blue for sea ice, blue for open ocean,

green for continent). For every pair of tracer and station, the level of success is showed above the corresponding bars. The averaged result of
each case is reported in Table 4.



