Supplementary information

1. Supplementary materials and methods

1.1.Hardware
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Figure S1: The schematic design of the LC-SS with the control unit and the sensing unit.
1.2. Fem calculation

The low-cost COz sensors are factory pre-calibrated at fixed pressure and temperature. Eq. S1
is applied to correct soil CO2 concentration to in-situ environmental field conditions according
to ideal gas law (e.g., Chamizo et al., 2022).

c ¢ P.(273.2+T,) [S1]
v 0P (27324 T,)

where C, [umol mol? or ppm] is the corrected soil CO2 concentration, Pc [hPa] is the
atmospheric pressure during factory calibration (Pc = 1013 hPa), Ps [hPa] is the air pressure in
soil (assume Ps = atmospheric pressure), T¢ [°C] is the air temperature during factory calibration

(Tc =25°C), and Ts is the soil temperature measured by the CO- sensors.

The CO; concentration or volume fraction (C, [umol mol* or ppm]) is converted to mole
density (C, [umol m?]) by Eq. S2.
C = C, * 1000 [S2]
22241

To correct Dato in-situ environmental conditions before using it in Eq. 2 (Johns, 2013), Eq.

S3 is applied:



— Ta 175 Fo [S3]
Da - DaO(TO) (Pa)
where T, [K] is the in-situ air temperature, P, [hPa] is the in-situ air pressure, and Dao [m? s
is the reference value of Daat To (293.15 K) and Po (1013 hPa) equals to 1.47x10° m? s,

Total soil porosity (@) equals the sum of the volumetric air content (¢) and the volumetric water
content (6). Soil porosity is calculated using Eq. S4.

P=1-Lb=¢g+0 [S4]

Pm

where pp [g cm™] is the bulk density and pm [g cm™] is the particle density for the mineral soil
(pm = 2.65 g cm™®).



2. Supplementary results

0 5 10 15

800 Daily hours

000 ! 51!., HEE LT
420!,-, \ -';-i-u et J W RRRAR AL AR

2510522 10j051231 10623 (1106123 (9106123 3106123 17106123 110612% 5106123 Lgj06f 0712

! ! ! i st !! ! H 5‘ 1 is' ®
HHH RN HEHHHH BN
A ER AR R EE RN T

600 ! l - %
%Aﬁ%ﬁ";huqﬁhiﬁl?4ﬁégﬁﬁﬁi%Pd".
AHHHAHHTTN T T HHE

o WY

3 3 3 3
0,\_|09|2 05109 2 ()9]09'2 13[09”— 17109 2
800

0923 09123 0912310023
21 25l 20| I

600

!

!

il

]
420 Jg ,{j V
Vs
ounol en0?>  gpo® o Wil
Time

Figure S2. Soil CO> concentrations at 5 cm during the entire study period.
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Figure S3. Soil CO; concentrations at 10 cm during the entire study period.



