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S1. List of all setpoints

Supplementary material

The following is a list of all setpoints (i.e., static intervals) measured during both the open and blind intercomparison phases

of the campaign, including date/time, mean temperature and pressure of the AIDA chamber (Taipa, pPaipa), and the mean H,O
25 mixing ratio measured by all instrument during the corresponding period. Note that the duration of all setpoints is 10 min.

H20 mixing ratio [ppm]

Date Start time T[Ag]’* [E:‘t')::] 3',\;',31’;/( APicT AiFi:T ¢IR_SQS- E;(Et ?pAFYi' DLH
2
29/03/22 10:47:01 —47.32 150.00 | 198.06 193.36 195.02 191.80 179.66 191.49 197.01
29/03/2211:47:01  —47.29 250.00 | 90.95 9143 9252 90.61 8752 8873  90.72
open 29/08/2212:44:01  —47.37 30000 | 6660 6727 6872 6667 6589 6548  66.22
Day1 29/03/2213:56:01 4722 500.00 | 3589 3597 3807 3605 39.05 3546 3572
29/03/2215:02:01 4774 249.96 | 37.67 38.26  39.82 3757 3842 37.07 37.64
29/03/2215:38:01  —47.49 300.00 | 30.71 3121 3295 3072 3252 3025  30.69
29/03/2217:14:01 4776 150.00 | 3571  36.23  38.01 3546  34.94 - 35.67




30/03/22 10:26:01

—28.90 150.00 | 537.60 529.06 529.02 51870 498.27 - 532.91
30/03/2211:26:01 2871  250.00 | 301.33 300.16 300.25 296.24 28832 29553 299.02
30/03/2212:20:01 2866 300.01 | 243.18 24235 242,89 239.91 23445 23815 241.16

Open  30/03/2213:50:01 2836 600.00 | 116.89 116.66 11815 11692 11849 116.33 117.97
P2 30003122 15:11:01 —28.91 200.00 | 130.90 129.04 131.00 12750 12545 12576 127.62
30/03/2215:59:01 2895 148.65 | 138.04 136.18 13843 13422 130.63 13379 135.32
30/03/2216:35:01 2908 99.76 | 148.97 146.13 150.25 14500 139.89 146.30 145.03
30/03/2217:26:01 28,75 150.00 | 102.00 100.84 10279 99.12  97.40 9891  99.45
31/03/2211:38:01 6338 180.00 | 7.32 7.32 8.30 7.39 7.62 7.12 7.63
31/03/2212:50:01  —63.33 325.00 | 3.34 3.36 4.38 3.29 - 3.21 3.67
Open  31/03/2214:17:01 6371 150.00 | 4.77 4.80 5.63 4.54 4.48 4.56 4.75
PY3 3103122 15:14:01 -63.81 10012 | 6.02 5.96 7.01 5.84 5.34 5.77 5.82
31/03/2216:11:01 6385 5048 | 9.87 963  11.01  9.69 8.44 9.11 9.79
31/03/2217:17:01 6381 2065 | 20.77 19.38 2049  21.13 - 18.80  20.31
01/04/2210:35:01 7860 71.33 | 227 1.82 2.15 2.40 1.84 - 1.93
Open 01/04/2211:32:01 7859 90.06 | 1.23 1.02 1.58 1.16 1.43 - 1.10
Day4 01/04/2212:32.01 7846 180.00 | 0.51 0.48 1.04 0.59 1.82 - 0.67
01/04/2213:56:01 7860 180.00 | 1.38 1.39 1.89 1.34 2.19 - 1.44
01/04/2214:59:01 7881 9057 | 1.89 1.79 2.47 1.92 2.07 - 1.74
04/04/2208:08:01 5299 5040 | 2.56 0.93 1.27 3.03 - - 0.87
04/04/2208:35:01 5312 5046 | 4.47 3.30 3.59 5.03 3.12 - 3.13
04/04/2209:20:01 5332 3493 | 4.25 2.97 3.32 4.59 2.84 - 3.04
04/04/2210:08:01 5333 20.13 | 7.60 5.11 499 1049 431 - 5.22
S,Li;i 04/04/2211:32:01 5324 250.00 | 79.97 80.10 80.33 79.64 7523 6863 76.74
04/04/2212:08:01 5355 200.06 | 66.77 66.46 66.66 6583 6124 6597 6593
04/04/2213:08:01 5367 149.79 | 59.15 5950 60.14 5858 5530 5832  59.25
04/04/2214:26:01  —49.12 198.39 | 70.06 69.03 69.21 6785 6527 4108 6857
04/04/2215:26:01 5277 20001 | 21.64 2154 2200 2090 2181 2092 21.22
04/04/2216:08:01 5339 25001 | 17.52 1759 1816  17.06 19.22 17.06  17.44
05/04/22 08:35:01 6854 2266 | 1121  9.25 922  12.05  8.06 9.03 9.95
S;i;g 05/04/22 09:20:01 6841 5029 | 3.92 3.59 3.78 4.16 3.10 3.52 3.88
05/04/22 09:50:01 6851 60.25 | 3.02 2.82 3.01 3.01 2.51 2.78 3.08
05/04/2210:17:01 6849 80.11 | 2.15 2.03 2.27 1.87 2.00 2.08 2.26




05/04/2210:50:01 6857 100.10 | 1.64 1.55 1.92 1.67 1.86 1.51 1.80
05/04/2212:02:01 6870 100.83 | 3.31 3.16 3.57 3.41 3.07 3.09 3.49
05/04/2212:38:01 68,54 150.00 | 2.00 1.96 2.33 1.99 2.36 1.87 2.18
05/04/2213:14:01 6868 150.01 | 5.38 5.36 5.63 5.32 5.26 5.01 5.43
05/04/2214:38:01 68,75 150.00 | 2021 2027 2026 19.80 18.23  19.60  19.77
05/04/2216:26:01 68,79  20.00 | 1631 1344 1403 17.76 1111 1438  13.69

06/04/2208:44:01 8338  70.00 | 0.81 0.48 1.01 0.94 1.17 - 0.54
06/04/2209:50:01 8341  80.00 | 1.14 0.98 1.73 1.28 1.18 - 0.95
gling 00/04/2212:00:13 8350 100.00 | 0.83 0.77 1.39 0.82 1.21 : 0.79
Day 3 06/04/2213:38:01 8367 7045 | 2.50 2.46 3.14 2.91 2.24 - 2.56
06/04/2214:56:01 8361  80.00 | 2.90 2.93 3.57 2.97 2.68 - 3.02
06/04/2215:38:01 8354 100.00 | 2.48 2.50 3.14 2.78 2.26 - 2.54
06/04/2216:08:01 8356 100.00 | 8.11 3.16 3.62 8.30 2.98 - 3.28
07/04/2207:18:49 3936 150.00 | 5258 51.85 5415  53.65 - - 53.84
07/04/22 08:20:01 3879 150.00 | 42.43 4138 4279 4209 4042 3675  42.22
07/04/22 08:50:01 3876 200.00 | 37.08 3582 3720 3631 36.09 3587  36.68
07/04/2209:20:01 3829 300.01 | 2455 24.05 2539 2431 27.09 2423 2475
07/04/2209:56:01 3869 300.01 | 105.65 100.54 10550 104.76 102.85 103.89 105.46
Bling 07/04/2210:26:01 3902 199.84 | 10856 10239 106.94 10576 102.08 105.95 106.71

Day4 07/04/2211:44:01 3890 147.82 | 111.01 104.22 109.79 108.12 10354 108.40 110.01
07/04/2212:14:01 3883 150.00 | 431.60 380.85 421.14 414.12 396.06 324.45 425.94
07/04/2212:50:01 38,70 200.00 | 310.90 274.33 302.89 299.16 288.23 296.02 304.22
07/04/2213:32:01 3856 300.01 | 198.00 183.24 196.16 194.28 189.79 229.45 196.21
07/04/2214:18:49 3867 300.00 | 439.11 392.04 43255 42832 41548 237.43 433.32
07/04/2215:08:01  —38.80 200.00 | 456.98 405.96 444.42 43735 42139 42841 44553
07/04/2215:56:01 3836  400.00 | 219.61 196.68 217.76 216.77 212.70 - 217.50

Table S1. List of all measured setpoints during the open and blind intercomparison, including interval start time (in UTC), AIDA
temperature (Taioa), AIDA pressure (paioa), and the mean H20 mixing ratio measured by each instrument. Note that the interval

duration is 10 min for all setpoints.
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S2. Statistical intercomparison

The following equations are used for the statistical intercomparison of the data. First, for each instrument-reference pair, the
relative difference (AH,0,,) is calculated for each time step (n) according in Eq. S1, where H,0*s*" and Hzofff are the H,O
mixing ratios measured by the instrument and reference at time step n, with an integration time of 2 s.

Hzolnnstr _ H20§ef

(S1) AH,0, = Hzoﬁef

x 100 [%]

Then, for each setpoint (i), the mean relative difference (m;), and standard deviation (s;) are calculated as the mean and standard
deviation of AH,0,, over setpoint i (Eq. S2-S3), where n! ..., n} is the ensemble of data points belonging to setpoint i (defined

by a given start time and end time, i.e., ti, e < t, < ti,q).

1 i
(S2) m = 3 ZZZn; AH,0,

0 7
(S3) S = \[m Zzzng(AHzon - w)?

Finally, the mean relative differences are further averaged over ensemble of setpoints, defined by a given condition in the
average H,O mixing ratio of the reference instrument (e.g., H,OR¢" < 10 ppm). For each range (x), the mean relative deviation

(Ux) and standard deviation (o) are calculated according to Eq. S4-S5, where i, ...,iZ isthe ensemble of setpoints belonging

to range x (e.g., such that H,0%*/ < 10 ppm).

1 i
(S4) e =~ Eitam

N
(S5) 1 Zif\{l 2
Oy = N— i=if(mi ”'X)

1

The results of the statistical comparison are discussed in Section 5 of the manuscript.



S3. Precision analysis

The following table summarizes the equations and coefficients used for fitting the timeseries of the setpoint interval selected
for the precision analysis, as discussed in Section 5.2 (see Fig. 9, black dashed and solid lines). Note that y represents the fitted

value (in units of ppm) and t represents time (in units of min).

Instrument Fitting function a[ppm/min]  b[ppm] c[ppm] d[min?] e
APicT 9.66 - 10* 5.954 - - -
PicoLight H-O 6.94 - 10* 5.338 - - -
SAWIPHY (interval 1) y=a-t+b 0.0081 5.752 - - -
SAWTPHY (interval 2) 0.0074 5.700 - - -
DLH —4.63 - 10 5.822 - - -
MBW373LX . 0.0028 6.001 0.037 2.150 —0.308
ALBATROSS yzastrbresn@tre ) o 5822 0043 2147 0856

Table S2. List of fitting functions and coefficients used for the precision analysis (see Section 5.2 for more details).



