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1. Data analysis process

Loading sensors data,
metrological data and
groundwater level data
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Find valley points in CO; in the
bottom node

Fig. S1. Flowchart of the data analysis.

Find valley points in CO, in the
top node
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Find matched valley points:
bottom valley point adjacent to

top valley point
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Calculate the time difference
between the matched valley

points and calculate the air
velocity

Find peaks in CO; in the top
sensor
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Marking outflow events as the
time period between the valley

point and the peak point at the
top node
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CO, flux calculation




2. OQutflow event
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Fig. S2. Example of outflow event in the dry well. CO, valley point is the onset of increasing CO, concentrations, and CO; peak point is the
onset of decreasing CO> concentrations.



3. One-year time series of the dry well

3]

2= 1020 a

Y

o =

L=

~
1000
0 b

0O, top
[%]

O, bottom
[%o]

CO, top
[ppm]

(T
|
(AR

=S
S
1=
So

g c
3
£=
=5
ﬂ& 20000
O
@]
— w f |
. T
g 0-- Il ,, Hl ,,,,,,,,, , |\.I.|‘|.u“w| |L|..n|“ AR g -
<]
-20
01/09/24 01/11/24 01/01/25 01/03/25 01/05/25 01/07/25 01/09/25
Time

Fig. S3. One-year time series data (September 2024 - August 2025) in the dry well. (a) Barometric pressure; (b) O concentrations in the top
node; (c) Oz concentrations in the bottom node; (d) CO> concentrations in the top node; (€) CO> concentrations in the bottom node; (f) ATv
between the bottom node and the atmosphere (Tv(ottom) — Tv(amm)); positive values indicates thermal instability conditions. Blank areas indicate

missing data due to system malfunctions.
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Fig.

4. Time lags between barometric pressure's peak and the start of outflow event
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S4. Histogram of the time lags between the barometric pressure's peaks and the start of outflow events.



