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The precision (standard deviation) as a function of averaging time for the concurrent laboratory
tests (Figure S1) shows that as the averaging time increased, the deviations decreased, as is
expected for random instrument noise. For example, when the averaging time is 1h, the standard
deviations of the difference are 0.6 to 2.3 ppb CH4 and 0.20 to 0.40 ppb C:H¢ (Figure S1),
depending on instrument, compared to 0.4 to 1.5 ppb CH4 and 0.14 to 0.25 ppb C2Hg for 5h
averaging time. If the instrument noise were completely random, we would expect it to decrease
by the square root of 5, so 0.3 to 1 ppb CH4and 0.06 to 0.11 ppb C2He. While the precision does
improve with averaging time, it decreases by less than the square root of the number of data points,
indicating the instrument noise is not completely random.
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Figure S1. The mean mole fraction differences (the same as those shown in Figure 8) and standard
deviation as a function of averaging time for instrument serial numbers A665, A792, A800 and
A886 respectively from top to bottom for (a) methane and (b) ethane). The blue, orange, dark green
and dark red points represent the long-term mean bias for A665, A792, A800 and A886. The error
bar represents the standard deviation of the shorter-term biases corresponding to the averaging
time. The red lines represent an averaging time of 5 h, the length of an afternoon average.



Concurrent testing of complete Aeris systems with separate calibration cylinders at NOAA CAO
for the period of 4-21 June indicate mean bias of 0.01 ppb and standard deviation of 0.72 ppb.
This test complements the 10-day test with 4 separate systems shown in Fig. 7, with similar results.
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Figure S2. (a) Calibrated hourly ethane data from Aeris MIRA Ultra instruments (serial number
A778 and A798) at CAO over the time period of June 2024, and (b) the difference of ethane
between these two Aeris MIRA Ultra instruments.



