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Table S1: Basic information of 339 sites from AmeriFlux, FLUXNET, OzFlux, EuroFlux,
ChinaFLUX, TPDC and NCDDC involved in the ET gap filling in this study.

Site Longitude(9) Latitude() IGBP  Temporalcoverage Network
ArcturusEmerald 148.4746 -23.85872 GRA 2012-2013 OzFlux
AR-SLu -66.4598 -33.4648 MF 2009-2011 FLUXNET
AT-Neu 11.3175 47.1167 GRA 2002-2012 FLUXNET
AU-Ade 131.1178 -13.0769 WSA 2007-2009 FLUXNET
AU-ASM 133.249 -22.283 SAV 2010-2022 OzFlux, FLUXNET
AU-Cpr 140.5891 -34.0021 SAV 2010-2014 FLUXNET
AU-Cum 150.7236 -33.6152 EBF 2012-2022 OzFlux, FLUXNET
AU-DaP 131.3181 -14.0633 GRA 2007-2013 FLUXNET
AU-DaS 131.3881 -14.1593 SAV 2008-2022 OzFlux, FLUXNET
AU-Dry 132.3706 -15.2588 SAV 2008-2022 OzFlux, FLUXNET
AU-Emr 148.4746 -23.8587 GRA 2011-2013 FLUXNET
AU-Fog 131.3072 -12.5452 WET 2006-2008 FLUXNET
AU-Gin 115.7138 -31.3764 WSA 2011-2022 OzFlux, FLUXNET
AU-GWW 120.6541 -30.1913 SAV 2013-2022 OzFlux, FLUXNET
AU-How 131.1523 -12.4943 WSA 2001-2014 FLUXNET
AU-Lox 140.6551 -34.4704 DBF 2008-2009 FLUXNET
AU-RDF 132.4776 -14.5636 WSA 2011-2013 FLUXNET
AU-Rig 145.5759 -36.6499 GRA 2011-2014 FLUXNET
AU-Rob 145.6301 -17.1175 EBF 2014-2014 FLUXNET
AU-Stp 133.3502 -17.1507 GRA 2008-2014 FLUXNET
AU-TTE 133.64 -22.287 GRA 2012-2021 OzFlux, FLUXNET
AU-Tum 148.1517 -35.6566 EBF 2001-2022 OzFlux, FLUXNET
AU-Wac 145.1878 -37.4259 EBF 2005-2013 OzFlux, FLUXNET
AU-Whr 145.0294 -36.6732 EBF 2011-2021 OzFlux, FLUXNET
AU-Wom 144.0944 -37.4222 EBF 2010-2020 OzFlux, FLUXNET
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Table S2: Methods for calculating meteorological variables based on reanalysis products

TA =T}, — 273.15 @
PA = P 2)
~ 1000
VPD = e, — e, 3)
RH = (e—“) x 100 (4)
eS
— 06108 X (17.27 X T) ©)
s =V *P\T12373
— 0.6108 X (17.27><Td> ®)
ba =" XP\T, 2373
T =T, —273.15 @)
T; =T, —273.15 (8)
R, +R,
= 9
"~ 86400 )
WS = yJu? + v? (10)
G = Qg_tavg 11

Where, T;, is temperature_2m, P is surface_pressure, T, is dewpoint_temperature_2m, R, is
surface_net_solar_radiation_sum, R; is surface_net thermal_radiation_sum | u s

u_component_of_wind_10m, v is v_component_of wind_10m.



Station: CA-TPD, Longitude: -80.5577, Latitude: 42.6353, IGBP: DBF

Station: Gatum Pasture, Longitude: 141.960897, Latitude: -37.390033, IGBP: CRO
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Figure.1S-1 Sites with value range differences between the filled ET and ET products.



Station: CN-Zhangye, Longitude: 100.4464, Latitude: 38.97514, IGBP: WET

Station: AU-Ade, Longitude: 131.1178, Latitude: -13.0769, IGBP: WSA
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Figure.1S-2 Sites with value range differences between the filled ET and ET products.
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Figure.1S-3 Sites with value range differences between the filled ET and ET products.



Station: US-Cop, Longitude: -109.39, Latitude: 38.09, IGBP: GRA Station: US-SRS, Longitude: -110.8508, Latitude: 31.8173, IGBP: WSA
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Figure.1S-4 Sites with value range differences between the filled ET and ET products.



Station: CH-Oel, Longitude: 7.73194, Latitude: 47.28583, IGBP: GRA
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Figure.2S-1 Filled ET for uncertain sites.



2
=]

Station: DK-Skj, Longitude: 8.40481, Latitude: 55.91273, IGBP: WET

* . . Measmed_E': — LEAM_E;[' s— .Measuned_lw

Station: HU-Bug, Longitude: 19.60129929, Latitude: 46.69110107, IGBP: GRA

.
®  Measured ET

~—— GLEAM_ET  =—— Meagured_Rn

= 1 o Fill ET ESS_ET —— o RAS-Land,Rn =
S5 ——— BRAS-Land <
o . ©
0 E
E £
5
= =
54} 0 m
2010 2012 2014 2016 2018 2020 2022 2002 2003 2004 2005 2006 2007 2008
200 200
6 6
T < E 150
E 4 00 £ Ré 4 100 E
= E Ral I 5 E
— et
g
3 2 0 é ﬁ 2 | , R
0 | | -50
2010 2012 2014 2016 2018 2020 2022 S0z 2003 2004 2005 2006 2007 2008
Station: DK-Vng, Longitude: 9.16070962, Latitude: 56.0374765, IGBP: CRO Station: PL-Brd, Longitude: 16.299523, Latitude: 52.434181, IGBP: CRO
15 . . . Is .
= 3 3 =
) ¢ .g <
=l * T 1w
- E
é 5 '4 3 NP
= : =
5] =,
0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 201101 2011-04 2011-07 2011-10 2012-01 2012-04 2012-07 2012-10
200 o
200
Eﬁ 150 ~ N"E‘ &
|
o ! 100 E o4 E
g =z E 100 2=
= 50 T = | l‘ <
5 N
5 2 0 =% 5 2 ] h ¥ é
(0 L Tl g
-50 i \H\I\l. ‘ || 1l H.‘||‘.|||H||“|HH ‘| | L0 | TR I‘I|H| | ||||IH|‘|H|H|IH| || A
oo 2010 2011 2012 2013 2014 2015 2016 2017 2018 2ol 2011-04 2011-07 2011-10 2012-01 2012-04 2012-07 2012-10

Station: FR-Lq2, Longitude: 2.737027778, Latitude: 45.63919444, IGBP: GRA

—
g
g
-
[_‘
m
0
2002 2003 2004 2005 2006 2007 2008 2009 2010
.
—~6
g
£
=4
£
<
Rk
Joo2 2003 2004 2005 2006 2007 2008 2009 2010

Station: PL-Tcz, Longitude: 16.09748333, Latitude: 53.19295, IGBP: ENF

2011

AAMAA

2016

2012 2013 2014 2015

g@ll

2012 2013 2014 2015 2016

Figure.2S-2 Filled ET for uncertain sites.



Station: PL-wet, Longitude: 16.3095, Latltude 52.7623, IGBP: WET

Station: UK-EBu, Longitude: -3.205777778, Latitude: 55.866, IGBP: GRA
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Figure.2S-3 Filled ET for uncertain sites.
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