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Figure S1: Time series of CM2 data during laboratory (a, c, ¢) and land-based field (b, d, f) observations. (a, d)
CM2-measured CO2 concentration at second-level resolution (grey dots) and minute-level resolution (blue dots),
alongside Picarro-measured CO:2 concentration (black line). (b, ¢) Time series of CO2 concentration difference
(ACO2-CM2-Picarro) at second-level (grey dots) and minute-level (blue dots) resolution. (c, f) Time series of

ambient temperature (T, red line) and relative humidity (RH, blue line).

CM3 Lab
(a) CcM3Sec ® CM3Min -~ Picarro G2301

co;
(ppm)

(b) Sec @ Min

ACO;
(ppm)
-]

1

-100
o 40
5 (c) — T — RH [go
2_30 2
80 a0
g 20 z
E 20
s 10
2 a 3. 2 8 3. e
Local Time (UTC+8)
CM3 Field
.z
3
o
°g
SE
s
E B
o 40
5 ) — — RH, | 6o __
- 8
5920 a0 <
5 T
E 20
§ 10
Ll o

2025-03-20 2025-03-21 2025-03-22 2025-03-23 2025-03-24 2025-03-25 2025-03-26
Local Time (UTC+8)

Figure S2: Time series of CM3 data during laboratory (a, c, e) and land-based field (b, d, f) observations. (a, d)



CM3-measured CO2 concentration at second-level resolution (grey dots) and minute-level resolution (blue dots),
alongside Picarro-measured CO:2 concentration (black line). (b, ¢) Time series of CO2 concentration difference
(ACO2-CM3-Picarro) at second-level (grey dots) and minute-level (blue dots) resolution. (c, f) Time series of

ambient temperature (T, red line) and relative humidity (RH, blue line).

cM1
(a) Raw —— Corrected —— MLO

Co;
(ppm)

35

{2C)

w
°©

Temperature

25

-30 -06 13 20 27 08 A% A8 25 0% -08 15 22

2025057 02505 25067 2506 a8 06 02501 025 0T 02501 025 0T a5 0BT a8 08T 0508 2508
Local Time (UTC+8)

3 Raw
3 Corrected 520
500
:EI. 480
&
e ;
o
440
420
Raw C
480 500 520 540

COz(ppm)

Figure S3: Offshore buoy observation results of CM 1. (a) Hourly moving average time series of CO2 concentrations
from CMs before correction (orange line) and after correction (green line), together with daily mean CO2 series from
Mauna Loa Observatory (MLO, red line). The light red and light blue shaded backgrounds correspond to CO2
fluctuation periods and stable periods, respectively. (b) Time series of ambient temperature (T, red line) and relative
humidity (RH, blue line). (c) Histograms and boxplots showing the distributions of CO2 concentrations before

(orange bars) and after correction (green bars).
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Figure S4: Offshore buoy observation results of CM2. (a) Hourly moving average time series of CO2 concentrations

from CMs before correction (orange line) and after correction (green line), together with daily mean CO2 series from

Mauna Loa Observatory (MLO, red line). The light red and light blue shaded backgrounds correspond to CO2

fluctuation periods and stable periods, respectively. (b) Time series of ambient temperature (T, red line) and relative



humidity (RH, blue line). (c) Histograms and boxplots showing the distributions of CO2 concentrations before

(orange bars) and after correction (green bars).
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Figure S5: Offshore observation results of CM3. (a) Hourly moving average time series of CMs CO2 before
correction (yellow line) and after correction (green line), together with daily mean COz2 series from MLO (red line).
The light red and light blue shaded backgrounds correspond to CO: fluctuating and stable periods, respectively. (b)
Time series of temperature (red line) and relative humidity (blue line). (c¢) Histograms and boxplots of CO2

distributions before and after correction.



