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Table S1. Statistics of the 254 peaks detected by our algorithm with parameter set 4 setups on the second 10-
day subset. Bolded data represents the median.

Cs (ppm) ACmax (ppm)  ACave (ppm)  ACmed (ppm)

Valid Sample Size 254 254 254 254
Average 2.03 1.26 0.44 0.31
Standard Deviation 0.05 3.28 0.79 0.45
Percentile  0.000 1.93 0.07 0.05 0.02
0.250 1.99 0.14 0.12 0.12
0.500 2.02 0.26 0.19 0.18
0.750 2.08 0.72 0.35 0.31
0.900 2.11 2.62 0.95 0.63
0.980 2.14 10.74 3.28 1.51
0.990 2.15 15.35 3.90 1.80
0.999 2.17 29.44 6.68 4.66

1.000 2.17 31.59 7.30 5.57
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Figure S1. Graphical examples of flagged peaks. (A) Baseline (start) out of range (1.8 — 2.2 ppm); (B)
consistently elevated observations in the baseline window (>50% of data in the baseline window as indicated by
the blue dashed line); (C) large baseline shifts (|Cs,pre - CB.post| > 0.02 ppm); (D) small peak (ACmax < 0.1 ppm);
(E) peak duration too long (tp > 240 s); (F) wide peaks (W > 500 m); (G) peaks with stopped periods (Vi < 0.05
m/s exceeding 1 s during the peak, as indicated by 500 deg driving direction).
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A) Number of Peaks after Pass 2
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C) Consistently elevated observations in basline window
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D) Baseline shift
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Figure S2. Heatmaps for the baseline sensitivity analyses.
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Figure S3. Number of A) merged peaks in Pass 3 and B) filtered out peaks in Pass 4 with different parameter setups.
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Figure S4. Heatmaps of the A) total merged peaks in Pass 3 with 25 tihresh and dinresh combinations and B) total
filtered out peaks in Pass 4 with 8 tp.thresh and ACthresh combinations.
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Figure S5. Comparison of selected peaks plots with Rinresh = 1.025 (left) and Rinresh = 1.05 (right). Fixed twindow
=450 s and p = 0.05 were applied. Solid bars under the trend plot indicate each peak detected, and dashed bars
indicate pre- and post- peak baseline levels. The moving direction was set to 500 degrees if MPAL stopped.
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Figure S6. Comparison of selected peaks plots between parameter set 4 (left) and the parameters by Weller et
al. [21] (right). Solid bars under the trend plot indicate each peak, dashed bars indicate peak baseline levels
estimated using the corresponding method. The moving direction was set to 500 degrees if MPAL stopped.
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Figure S7. Map of Cs; for all measurements on 11/12/2021. The size of the dot indicates the number of
measurements at the same location. No obvious spatial variations are found. Background CH4 concentration
was around 2 ppm and was only elevated by ~ 0.05 ppm at two spots.
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Figure S8. Median Cg, (columns) of all measurements on each of the analyzed 20 days, which showed
temporal background variations. The number of peaks per kilometer traveled on each day (line) was relatively
unaffected by the median baseline concentration.



