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Figure S1. Comparison of extracted and original values of mean annual temperature (MAT)
and mean annual precipitation (MAP) obtained from the ERA5-Land Monthly Aggregated
dataset.
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Figure S2. Comparison of annual soil methane uptake observations across ecosystems: Savanna,
Agriculture, Bare, Desert, Urban, Others, Woodland, Grassland, Forest, Shrubland, and
Rainforest. The black lines indicate the median CHa uptake and the crosses () denote the mean
for each ecosystem. The biomes are ordered by the median SMU values. The count of flux
values is indicated following each x-axis label. In violin plots, the width represents the kernel
density of observations at a given value. The number of flux values is indicated after each x-
axis label. Plot types were selected based on sample size: scatter plots for <10, box plots for
10-20, and violin plots for =20.



200

2hbds

) ) O\
o & K¢

<« o

CH, uptake (ug CHs-Cm™2h"")
o

Figure S3. Comparison of annual soil methane uptake observations across climate zones:
Boreal, Temperate, Subtropic, Tropic, and Alpine. The black lines indicate the median CHa
uptake and the cross (x) denote the mean for each biome. The biomes are ordered by the median
SMU values. The count of flux values is indicated following each x-axis label. In violin plots,
the width represents the kernel density of observations at a given value.
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Figure S4. Seasonal variations of soil methane uptake across biomes compared with annual
median values. Dashed lines indicate annual median soil methane uptake for each biome.
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Figure S5. Intra-annual variations of soil methane uptake, soil moisture (expressed as WFPS,
water-filled pore space), and soil temperature (T) across biomes in the Northern and Southern
Hemispheres. The black lines indicate the median CHa uptake across all biomes. The count of
flux values in each month is labeled beneath the x-axis ticks.

Tempsrale seasonal forest

ééééé

340 349 353 369 232

:
e % LT e
"t

Temperate rainforest

éﬁ T?TTTQ .

309 242

CH, uptake
(49 CHy-C m %)
o & 8
™|

éoe
&
-
-1

WFPS (%)
5 8

|

m
-m -
-
-0

a
1

a 1 4 10 11 12 & 2 130 118 122 145 163 163 174 172 175 159 116 2 1 2 2 7 6 7 8 2 2

SO ISR L LLL

14 8 18 14 8 4 140 124 131 15

&

TC)
g
iy
I
O
|
8l

170 175 178 180 183

Shrubland J Woodland K Subtropical desert

EOTT) Y PULL LT PO

CH, uptake
(kg CHeGm2hY)
g 8 8
|
-
-
-
-Hll
i |
-

o 2 —-— ?g
5 8 10 6 4 4 5 G2 3 & 5 1 4 4 5 6 6 ] 8 9 9 10 13 12 7 8
100
- 75
£ 50 —_—
b
e
BLLE LI T L L) 1 g
) — s P = __
0 4 a 3 4 4 3 3 4 3 3 2 1 1 1 1 & 2 2 2 1 2 2 o oo 1 2 2 8 4 —
40 +
oo = B3 s o = N
s - = ., — — == e L -
2 - = " - = - —-_— - o
L [ . =
20 4 4 3 4 4 3 4 3 4 3 3 3 1 2 1 1 1 3 3 2 2 1 3 2 3 2 6 3 4 4 5 8 T 2 5 3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month Manth Month



L Desert M Alpine Agriculture

[

e[}

[l
I
1
T

a [IT—
=IF -
= I+

=]~

s

ER

.l_

T
oAl
i
=l -
sl -
s~ -~
il .-
<l .
—
-
Bl
— -
=
-
i
-
o
W~
—-

10 12 12 13 15 30 30 53 19¢ 176 250 296 300 304 282 279 248 226 215

100 . ; ;

75
2 °
E . i - -
L &

LEmTPE é $ == B — * :
o 4 L i 7 7 7 8 8 T 5 5 2 8 8 8 10 23 28 36 35 332 22 16 g 104 99 134 148 1. 190 192 181 184 154 145 131

peteay L | ik i-{-“{'?f'@'**#

-

TC)
-
-+

==
‘. B & B = B a2 101 134 154 174 175 175 188 172 155 143 137
:,) 5 8 'y 8 6 7 7 6 a 5 2 g 7 9 10 23 3z a7 ar 34 24 15 a Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
-20 Month
o Urban P Bare
120
8y B
8 E
g
3Q
e B
co = — f—
2 —_— - - = . .
Rl T R N R T | TT T T TTN s o8 T T
100
e B " L -
g
£ u 8= s - Hg T W R
£ T o S
= 25
0 1 2 2 2 & 2 2 2 1 4 a 4 a4 4 4 5 2 5 4 5 4
40
- —
- 20 —
2 - ———— -
= e - * =
G4 A 2 2 2 2 2 2 ‘3 1 3 2 3 2 2 2 3 1 3 1 2
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Ju Aug Sep Oci Nov Dec
Morth Manth

Figure S6. Intra-annual variations of soil methane uptake, soil moisture (expressed as WFPS,
water-filled pore space), and soil temperature (T) across the additional biomes following Fig. 5
in the Northern Hemisphere. The black lines indicate the median CH4 uptake for each biome,
with the corresponding values labeled above. The count of flux values in each month is labeled
beneath the x-axis ticks.
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Figure S7. Intra-annual variations of soil methane uptake, soil moisture (expressed as WFPS,
water-filled pore space), and soil temperature (T) across biomes in the Southern Hemisphere,



which includes only those biomes with more than one observation for each month (Jan-Dec) in
CHa uptake, soil moisture, and soil temperature. The black lines indicate the median CHa uptake
for each biome, with the corresponding values labeled above. The count of flux values in each
month is labeled beneath the x-axis ticks.
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Figure S8. Comparison of monthly median soil methane uptake values (Jan-Dec) with the
annual mean of monthly medians across biomes. The dashed lines represent the mean of the
Jan-Dec values. The smoothed curves represent interpolated seasonal trajectories derived from
monthly median CHa4 uptake values, intended to visualize typical intra-annual patterns rather
than to infer temporal trends or model fits.



Supplementary code 1 (CHa)

The purpose of this script is to convert DOY-based daily CH4 flux time series into monthly means
(m1-m12), use the flux-unit information provided in “Studies and Fluxes-unit.xlsx” to compute
unit-converted monthly/seasonal/annual flux values and generate a standardized Finall7 table
(Jan—Dec, four seasons and Annual), and finally paste the Finall7 results back into “Studies and
Fluxes.xlsx” in place by matching (Paper number, Study number) while preserving the target file’s
original row order.

Supplementary code 2 (soil moisture)

The purpose of this script is to standardize soil moisture (sm) records to WFPS (%) using template-
derived soil physical parameters (pb, ¢, ps) and sm units, aggregate DOY-based series to monthly
means (sml1-sm12), then rescale the WFPS values so that the row maximum is capped at 100, while
proportionally adjusting all other values in the same row., and finally paste the monthly means back
into “Studies and Fluxes.xIsx”.

Supplementary code 3 (soil temperature)

The purpose of this script is to compute monthly means (st1—st12) from DOY-based daily ST flux
data in “CH4 uptake data CH4 FLUX 1 1410.xlsx”, and then paste the main-row monthly means
into “Studies and Fluxes.xIsx”.



