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Table S1: Fluxnet sites used to calculate the weighting. 159 Flunxet sites used to derive DOLCE. The IGBP Land Cover Type
Classification at the site level is taken from the site investigator’s descriptions found in fluxnet.ornl.gov when available or otherwise
from literature citation. Number of site-months indicates the number of site months available in this study for each site. The Dataset
is the source of the Data, that is Fluxnet dataset published in Nov, 2016 (FN) or the 2007 LaThuile free fair use dataset (LT).

Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
AT-Neu Neustift/Stubai Austria 11.3175 47.11667 FN GRA 96 (Stoy et al.,
Valley 2013)
AU-AdE Adelaide River Australia | 131.11780 | -13.07690 FN WSA 19 fluxnet.ornl.
gov
AU-DaP Daly River Pasture Awustralia | 131.31810 | -14.063300 | FN GRA 25 fluxnet.ornl.
gov
AU-DaS Daly River SAV Australia | 131.38800 | -14.159283 | FN WSA 24 (Jamali et al.,
2011)
AU-Dry Dry River Australia | 132.37060 | -15.258800 | FN WSA 12 fluxnet.ornl.
gov
AU-Fog Fogg Dam Australia | 131.30720 | -12.545200 | FN WET 32 (Stoy et al.,
2013)
AU-How Howard Springs Australia | 131.15 -12.4952 LT SAV 67 (Stoy et al.,
2013)
AU-Stp Sturt Plains Australia | 133.35030 | -17.150800 | FN GRA 13 fluxnet.ornl.
gov
AU-Tum Tumbarumba Australia | 148.15160 | -35.656600 | FN EBF 102 (Stoy et al.,
2013)
AU-Wac Wallaby Creek Awustralia | 145.1873 | -37.429 LT EBF 32 (Stoy et al.,
2013)
BE-Bra Brasschaat (De | Belgium | 4.52056 51.30917 FN MF 102 (Stoy et al.,
Inslag Forest) 2013)
BE-Jal Jalhay Belgium | 6.07333 50.56389 LT MF 10 (Stoy et al.,
2013)
BE-Lon Lonzee Belgium | 4.74613 50.55159 FN CRO 69 (Moureaux,
et al., 2006)
BE-Vie Vielsalm Belgium | 5.99805 50.30507 FN MF 116 (Stoy et al.,
2013)
BR-Sa3 Santarem-Km83- Brazil -54.9714 -3.01803 FN EBF 44 (Stoy et al.,
Logged Forest 2013)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months

BW-Mal Maun- Mopane | Botswan | 23.56033 | -19.9165 LT SAV 19 (Stoy et al.,
Woodland a 2013)

CA-Mer Eastern Peatland- | Canada -75.5186 45.4094 LT WET 70 (Lafleur, et
Mer Bleue al., 2003)

CA-Qcu Quebec - Eastern | Canada -74.0365 49.2671 LT ENF 64 fluxnet.ornl.
Boreal, Black gov
Spruce/Jack  Pine
Cutover

CA-Qfo QC-Eastern Old | Canada -74.3421 49.6925 FN ENF 74 (Bergeron et
Black Spruce al., 2007)
(EOBS)

CA-SF1 Saskatchewan - | Canada -105.8176 | 54.4850 FN ENF 40 (Mkhabela et
Western Boreal, al., 2009)
forest burned in
1977

CA-SF2 Saskatchewan - | Canada - 105.8775 | 54.2539 FN ENF 48 (Mkhabela et
Western Boreal, al., 2009)
forest burned in
1989

CH-Cha Chamau Switzerla | 8.41044 47.210222 | FN GRA 44 (Merbold et

nd al., 2014)

CH-Dav Davos- Seehorn | Switzerla | 9.8559 46.8153 FN ENF 113 fluxnet.ornl.
forest nd gov

CH-Fru Friebuel Switzerla | 8.53778 47.115833 FN GRA 45 (Imer et al.,

nd 2013)

CN-Cng Changling China 123.5092 | 44.5934 FN GRA 31 fluxnet.ornl.

gov

CN-Du2 Duolun_GRA China 116.28360 | 42.046700 FN GRA 25 (Stoy et al.,

2013)

CN-HaM Haibei Alpine Tibet | China 101.18 37.37 FN GRA 36 (Li et al,
site 2013)

CZ-wet CZECHWET Czech 14.77035 49.024650 LT WET 9 (Stoy et al.,

Republic 2013)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
DE-Geb Gebesee Germany | 10.9143 51.1001 LT CRO 107 (Revill et al.,
2013)
DE-Gri Grillenburg-  grass | Germany | 13.51253 | 50.94947 FN GRA 71 (Stoy et al.,
station 2013)
DE-Hai Hainich Germany | 10.453 51.07917 FN DBF 120 (Ershadi et
al., 2014)
DE-Kli Klingenberg - CRO | Germany | 13.52251 | 50.89288 FN CRO 60 (Revill et al.,
2013)
DE-Lkb Lackenberg Germany | 13.3047 49.0996 FN ENF 7 fluxnet.ornl.
gov
DE-Meh Mehrstedt 1 Germany | 10.65547 | 51.27531 LT MF 40 fluxnet.ornl.
gov
DE-Obe Oberbérenburg Germany | 13.7196 50.7836 FN ENF 23 (Jung et al.,
2009)
DE-Seh Selhausen Germany | 6.4496531 | 50.870623 | FN CRO 31 fluxnet.ornl.
gov
DE-Tha Anchor Station | Germany | 13.56694 | 50.96361 FN ENF 120 (Wei et al.,
Tharandt - old 2014)
spruce
DE-Wet Wetzstein Germany | 11.45753 | 50.4535 LT ENF 60 (Stoy et al.,
2013)
DK-Fou Foulum Denmark | 9.58722 56.4842 LT CRO 8 (Stoy et al.,
2013)
DK-Lva Lille Valby (Rimi) Denmark | 12.08330 | 55.683300 | LT GRA 23 (Stoy et al.,
2013)
DK-Ris Risbyholm Denmark | 12.09722 | 55.530278 LT CRO 24 (Gilmanov et
al., 2010)
DK-Sor Soroe Denmark | 11.64464 | 55.485869 | FN DBF 102 (Stoy et al.,
2013)
DK-zaF Zackenberg Fen Denmark | -20.5545 74.4814 FN WET 3 (Soegaard
and
Nordstroem,

1999)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
ES-ES1 El Saler Spain -0.31881 39.34597 LT ENF 78 (Stoy et al.,
2013)
ES-ES2 El Saler-Sueca Spain -0.31528 39.27556 LT CRO 32 (Stoy et al.,
2013)
ES-LgS Laguna Seca Spain -2.9658 37.0979 FN OSH 30 fluxnet.ornl.
gov
ES-LMa Las Majadas del | Spain -5.77336 39.9415 LT SAV 36 (Stoy et al.,
Tietar 2013)
ES-VDA Vall d'Alinya Spain 1.4485 42.15218 LT GRA 28 (Stoy et al.,
2013)
FI-Hyy Hyytiala Finland 24.2950 61.8475 FN ENF 80 (Stoy et al.,
2013)
Fl-jok Jokioinen Finland 23.5135 60.8986 FN CRO 39 (Reichstein
et al., 2005)
Fl-Kaa Kaamanen wetland Finland 27.2950 69.1407 FN WET 82 (Aurela et
al., 2001)
Fl-Lom Lompolojankka Finland 24.2092 67.9972 FN WET 36 fluxnet.ornl.
gov
F1-Sod Sodankyla Finland 26.6378 67.3619 FN ENF 110 (Stoy et al.,
2013)
FR-Gri Grignon France 1.95191 48.84422 FN CRO 68 (Loubet et
al., 2011)
FR-Hes Hesse Forest- | France 7.06556 48.67416 LT DBF 80 (Reichstein
Sarrebourg et al., 2005)
FR-LBr Le Bray (after | France -0.7693 4471711 LT ENF 102 (Stoy et al.,
6/28/1998) 2013)
FR-Lql Laqueuille France 2.73583 45.64306 LT GRA 36 (Gilmanov et
al., 2007)
FR-Lg2 Laqueuille extensive | France 2.73703 45.63919 LT GRA 36 (Gilmanov et
al., 2007)
FR-Pue Puechabon France 3.59583 43.741390 | FN EBF 83 (Wei et al.,
2014)
HU-Bug Bugacpuszta Hungary | 19.6013 46.6911 LT GRA 50 (Stoy et al.,

2013)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
HU-Mat Matra Hungary | 19.726 47.8469 LT GRA 32 (Stoy et al.,
2013)
ID-Pag Palangkaraya (PDF) | Indonesi | 114.036 -2.345 LT EBF 18 (Hirano et
a al., 2007)
IE-Cal Carlowl Ireland -6.9181 52.8588 LT CRO 33 (Stoy et al.,
2013)
IE-Dri Dripsey Ireland -8.75181 51.986694 | LT GRA 31 (Stoy et al.,
2013)
IL-Yat Yatir Israel 35.0515 31.3450 FN ENF 67 (Reichstein
et al., 2003)
IT-Amp Amplero Italy 13.60516 | 41.9041 LT GRA 54 (Gilmanov et
al., 2007)
IT-Cas Castellaro Italy 8.7175222 | 45.0700472 | LT CRO 6 (Stoy et al.,
22 2 2013)
IT-Col Collelongo-  Selva | ltaly 13.58814 | 41.84936 LT DBF 72 (Stoy et al.,
Piana 2013)
IT-Cpz Castelporziano Italy 12.3761 41.7052 FN EBF 94 (Wei et al,
2014)
IT-Lav Le Bray (after | ltaly 11.28132 | 45.9562 FN ENF 108 (Cescatti &
6/28/1998) LT Zorer, 2003)
IT-Lec Lecceto Italy 11.26975 | 43.30359 LT EBF 17 (Stoy et al.,
2013)
IT-LMa La Mandria Italy 7.58259 45.15258 LT DBF 30 fluxnet.ornl.
gov
IT-Mal Malga Arpaco Italy 11.70334 | 46.11402 LT GRA 32 (Gilmanov et
al., 2007)
IT-MBo Monte Bondone Italy 11.04583 | 46.01468 LT GRA 84 (Gilmanov et
al., 2007)
IT-Non Nonantola Italy 11.09109 | 44.69019 LT MF 40 fluxnet.ornl.
gov
IT-PT1 Zerbolo-Parco Italy 9.06104 45.20087 FN DBF 31 (Stoy et al.,
Ticino- Canarazzo 2013)
IT-Ren Renon/Ritten Italy 11.43369 | 46.58686 FN ENF 80 (Stoy et al.,
(Bolzano) 2013)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
IT-Ro2 Roccarespampani 2 Italy 11.92093 | 42.390260 | FN DBF 77 (Tedeschi et
al., 2006)
IT-SRo San Rossore Italy 10.28444 | 43.727861 | FN ENF 109 (Reichstein
et al., 2005)
IT-Tor Torgnon Italy 7.5781 45.8444 FN GRA 16 (Galvagno et
al., 2013)
NL-Cal Cabauw Netherla | 4.927 51.971 LT GRA 46 fluxnet.ornl.
nd gov
NL-Haa Haastrecht Netherla | 4.80556 52.003611 LT GRA 10 fluxnet.ornl.
nd gov
NL-Hor Horstermeer Netherla | 5.07130 52.240350 | FN GRA 50 (Sulkava et
nd al., 2011)
NL-Lan Langerak Netherla | 4.9029 51.9536 LT CRO 11 (Stoy et al.,
nd 2013)
NL-Loo Loobos Netherla | 5.74356 52.166581 | FN ENF 119 (Gash  and
nd Dolman,
2003)
NL-Lut Lutjewad Netherla | 6.35603 53.398922 | LT CRO 9 (Stoy et al.,
nd 2013)
NL-Mol Molenweg Netherla | 4.63908 51.65 LT CRO 7 (Gilmanov et
nd al., 2007)
PL-Wet Polwet Poland 16.3094 52.7622 LT WET 24 fluxnet.ornl.
gov
PT-Esp Espirra Portugal | -8.6018 38.6394 LT EBF 43 (Wei et al.,
2014)
PT-Mil Mitra (Evora) Portugal | -8.00006 38.54064 LT EBF 20 (Reichstein
et al., 2003)
PT-Mi2 Mitra IV Tojal Portugal | -8.02455 38.4765 LT GRA 29 (Gilmanov et
al., 2007)
RU-Cok Chokurdakh Russia 147.4943 | 70.8291 FN OSH 29 (Stoy et al.,
2013)
RU-Fyo Fyodorovskoye wet | Russia 32.92208 | 56.46153 FN ENF 118 (Stoy et al.,
spruce stand 2013)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
RU-Hal Hakasia steppe Russia 90.00215 | 54.72517 FN GRA 19 (Belelli
Marchesini
et al., 2007)
RU-Ha2 Ubs Nur- Hakasija- | Russia 89.95664 | 54.77301 LT GRA 8 (Belelli
recovering grassland Marchesini
et al., 2007)
RU-Ha3 Ubs Nur-Hakasija- | Russia 89.07785 | 54.70455 LT GRA 7 (Belelli
Site 3 Marchesini
et al., 2007)
RU-Zot Zotino Russia 89.3508 60.8008 FN ENF 19 (Eugster et
al., 2000)
SE-Deg Degero Sweden 19.5500 64.1833 FN GRA 56 fluxnet.ornl.
gov
SE-Faj Fajemyr Sweden 13.55351 | 56.26547 LT WET 12 (Stoy et al.,
2013)
SE-Fla Flakaliden Sweden 19.4569 64.1128 FN ENF 35 (Stoy et al.,
2013)
SE-Nor Norunda Sweden 17.4795 60.0865 FN ENF 24 (Stoy et al.,
2013)
SE-Sk1 Skyttorpl young Sweden 17.9181 60.1250 FN ENF 11 (Stoy et al.,
2013)
SE-Sk2 Skyttorp Sweden 17.8401 60.1297 FN ENF 15 (Stoy et al.,
2013)
SK-Tat Tatra Slovak 20.1635 49.12078 LT ENF 4 (Stoy et al.,
Republic 2013)
UK-AMo Auchencorth Moss- | UK -3.23889 55.79167 LT GRA 8 fluxnet.ornl.
Scotland gov
UK-EBu Easter Bush- | UK -3.20578 55.866 LT GRA 16 (Stoy et al.,
Scotland 2013)
UK-ESa East Saltoun UK -2.85861 55.90694 LT CRO 22 (Stoy et al.,
2013)
UK-Gri Griffin- Aberfeldy- | UK -3.7981 56.6072 FN ENF 35 (Stoy et al.,

Scotland

2013)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
UK-Ham Hampshire UK -0.8583 51.15353 LT DBF 22 (Stoy et al.,
2013)
UK-Her Hertfordshire UK -0.476080 | 51.7837982 | LT CRO 6 (Stoy et al.,
177 2013)
UK-PL3 Pang/  Lambourne | UK -1.26667 51.45 LT DBF 24 fluxnet.ornl.
(forest) gov
UK-Tad Tadham Moor UK -2.82864 51.2071 LT GRA 9 fluxnet.ornl.
gov
US-AR1 ARM USDA UNL | USA -99.4200 36.4267 FN GRA 8 fluxnet.ornl.
osu Woodward gov
Switchgrass 1
US-AR2 [ ARM USDA UNL | USA -99.5975 36.6358 | FN GRA 7 fluxnet.ornl.
osu Woodward gov
Switchgrass 2
US-ARDb ARM Southern | USA -98.0402 | 35.5497 FN GRA 20 (Stoy et al.,
Great Plains burn 2013)
site- Lamont
US-ARc ARM Southern | USA -98.0400 | 35.5465 FN GRA 20 (Stoy et al.,
Great Plains control 2013)
site- Lamont
US-ARM OK - ARM Southern | USA -97.4888 36.6058 FN CRO 84 (Stoy et al.,
Great Plains site- 2013)
Lamont
US-Aud AZ - Audubon | USA -110.51 31.5907 LT GRA 49 (Hilton et al.,
Research Ranch 2014)
US-Bar NH - Bartlett | USA -71.2881 44.0646 LT MF 23 fluxnet.ornl.
Experimental Forest gov
US-Bkg Brookings USA -96.8362 44.3453 FN GRA 31 (Gilmanov et
al., 2005)
US-Blo CA - Blodgett Forest | USA -120.633 38.8952 FN ENF 91 (Reichstein
et al., 2003)
US-Bol IL - Bondville USA -88.2904 40.0062 LT CRO 83 (Stoy et al.,

2013)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
US-Cop Corral Pocket USA -109.3900| 38.0900 FN GRA 48 fluxnet.ornl.
gov
US-FPe MT - Fort Peck USA -105.102 48.3077 LT GRA 75 (Ershadi et
al., 2014)
US-GBT | GLEES Brooklyn | USA -106.2397| 41.3658 FN ENF 63 (Zeller and
Tower Hehn, 1996)
US-GLE GLEES USA -106.2399 | 41.3665 FN ENF 57 (Frank et al.,
2014)
US-Goo MS - Goodwin | USA -89.8735 34.2547 LT VEG 48 fluxnet.ornl.
Creek gov
US-Hol ME - Howland | USA -68.7402 45.2041 LT MF 60 (Wei et al.,
Forest (main tower) 2014)
US-Ho2 ME - Howland | USA -68.747 45.2091 LT MF 60 (Wei et al.,
Forest (west tower) 2014)
US-Los WI - Lost Creek USA -89.9792 46.0827 FN CSH 98 (Sulman et
al., 2010)
US-Mel Metolius - Eyerly | USA -121.5000 | 44.5794 FN ENF 10 (Irvine &
burn Hibbard,
2007)
US-Me2 Metolius- USA -121.5574 | 44.4523 FN ENF 89 (Irvine &
intermediate  aged Hibbard,
ponderosa pine 2007)
US-Me4 Metolius-old aged | USA -121.6224 | 44.4992 FN ENF 12 (Irvine &
ponderosa pine Hibbard,
2007)
US-MMS IN - Morgan Monroe | USA -86.4131 39.3231 FN DBF 120 (Baldocchi et
State Forest al., 2001)
US-MOz MO - Missouri | USA -92.2 38.7441 LT DBF 31 (Stoy et al.,
Ozark Site 2013)
US-Ne3 NE - Mead - rainfed | USA -96.4397 41.1797 FN CRO 103 (Verma et
maize-soybean al., 2005)
rotation site
US-NR1 Niwot Ridge Forest | USA - 40.032902 | FN ENF 120 (Monson et
(LTER NWT1) 105.54600 al., 2002)




Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
US-Oho OH - Oak Openings | USA -83.8438 41.5545 LT DBF 24 (Stoy et al.,
2013)
US-SP1 FL - Slashpine- | USA -82.2188 29.7381 LT ENF 16 (Stoy et al.,
Austin Cary- 65yrs 2013)
nat regen
US-SP2 FL - Slashpine- | USA -82.2448 29.7648 LT ENF 60 (Hilton et al.,
Mize-clearcut- 2014)
3yr,regen
US-SP3 FL - Slashpine- | USA -82.1633 29.7548 LT ENF 54 (Hilton et al.,
Donaldson-mid-rot- 2014)
12yrs
US-SRG Santa Rita GRA USA -110.8277 | 31.7894 FN GRA 21 (Scott et al.,
2010)
US-SRM AZ - Santa Rita | USA -110.866 31.8214 FN WSA 72 (Scott et al.,
Mesquite 2010)
US-Syv Ml - Sylvania | USA -89.3477 46.242 FN MF 65 (Desai, et al.,
Wilderness Area 2005)
US-Ton CA - Tonzi Ranch USA -120.966 38.4316 FN DBF 102 (Vargas et
al., 2011)
US-Var CA - Vaira Ranch- | USA -120.951 | 38.4133 FN GRA 109 (Ma et al,
lone 2007)
US-WCr WI - Willow Creek USA -90.0799 45.8059 FN DBF 79 (Cook et al.,
2004)
US-Whs Walnut Gulch Lucky | USA -110.0522 | 31.7438 FN OSH 30 (Cavanaugh,
Hills Shrub etal., 2011)
US-Wi0 WI - Young red pine | USA -91.0814 46.6188 LT ENF 6 (Noormets et
(YRP) al., 2007)
Us-wil WI - Intermediate | USA -91.2329 46.7305 LT DBF 5 (Noormets et
hardwood al., 2007)
US-Wi3 Mature hardwood USA -91.0987 46.6347 FN DBF 16 (Noormets et
al., 2007)
US-wi4 WI - Mature red pine | USA -91.1663 46.7393 LT ENF 23 (Hilton et al.,
2014)

10




10

15

Site code Site name Country | Longitude | Latitude Dataset | IGBP at | Number | Reference
the site | of site-
level months
US-Wi5 WI - Mixed young | USA -91.0858 | 46.6531 LT ENF 7 (Stoy et al.,
jack pine 2013)
US-Wi6 WI - Pine barrens #1 | USA -91.2982 46.6249 LT OSH 11 (Noormets et
al., 2007)
US-Wi7 WI - Red pine | USA -91.0693 46.6491 LT MF 5 fluxnet.ornl.
clearcut gov
US-Wi8 Wi - Young | USA -91.2524 46.7223 LT DBF 5 (Noormets et
hardwood clearcut al., 2007)
US-WKkg AZ - Walnut Gulch | USA -109.942 31.7365 FN GRA 68 (Scott et al.,
Kendall grasslands 2010)
ZA-Kru Skukuza-  Kruger | South 31.4969 -25.0197 FN SAV 69 (King et al.,
National Park Africa 2003)
ZM-Mon Mongu Zambia 23.2528 -15.4378 FN DBF 22 (King et al.,
2003)

In-sample test

The in-sample test shows that the weighting approach is monotonically not increasing (MSE) and that it converges to the same
results no matter where we start. This confirms that the weighting technique always builds a better performing ET estimates

from an ensemble of ET products relative to the in-sample observational dataset (Fig. S1).

Clustering test structure and results

We assigned one of the five following biome groups to each flux tower site. Each biome group is a composite of two or more
land cover types. We performed the combination based on the similarity of the combined components, by doing that we
increase the available number of sites in each cluster:

e MF DBF SH: sites covered by mixed forest (MF), deciduous broadleaf forest (DBF) or Shrublands (Open (OSH) or
closed (CSH))

o ENF EBF: includes Evergreen Needleleaf Forest(ENF) and Evergreen Broadleaf Forest (EBF) sites

e SAV WSA GRA: includes sites covered by Savannas (SAV),Woody Savannas (WSA) or Grasslands

e CRO VEG: includes Croplands (CRO) and Grasslands (GRA)

e Remaining: Sites that don’t belong to any of the four groups defined above were put together in a “remaining group”.
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In each particular cluster, one site was taken out and the remaining sites were used to train the weighting and derive a set of
bias correction terms and weights. The mean of the weighting ensemble was calculated and the derived cluster-dependent
weighted product was evaluated against the out-sample site in a particular cluster. This has resulted in calculating the statistical
metrics MSE, MRSD, COR and Mean Bias — described in Sec. 2.4 separately at every cluster. In a parallel analysis, a non-
clustered weighting was performed as explained in Sec. 2.4. The weights generated in the non-clustered weighting were
assigned to the participating products at the sites belonging to the remaining group in the clustered weighting. The weighting

was repeated for all the sites being taken out of sample.

In the clustering test, we looked at:

1. The performance improvement (%) of the cluster-independent weighted product against the mean of the diagnostic
ensemble (No CL).

2. The performance improvement (%) of the cluster-independent weighted product against each individual dataset in
the Reference Ensemble, this yielded 10 different values of performance improvement. Then, these values were
aggregated in one boxplot (No CL Agg).

3. The performance improvement (%) of the cluster-dependent weighted product against the mean of the diagnostic
ensemble (CL-5).

4. The performance improvement (%) of the cluster-dependent weighted product against each individual dataset in the
Reference Ensemble, this yielded 10 different values of performance improvement. Then, these values were
aggregated in one boxplot (CL-5 Agg).

5. The performance improvement (%) of the cluster-dependent weighted product against the mean of the diagnostic
ensemble at a particular cluster. This was calculated for all the clusters.

6. The performance improvement (%) of the cluster-dependent weighted product against each individual dataset in Ref
at a particular cluster, this yielded 10 different values of performance improvement for each cluster, which were then
aggregated and displayed as a single boxplot for every cluster.

The results of the clustered test in Fig. S2 show 1) a significant difference in the performance across the individual biome
groups and that 2) the median value of the cluster-dependent weighting has slightly decreased in CL-5 and CL-5 Agg compared
to No CL and No CL Agg respectively. (1) and (2) indicate that while the clustered weighting works better over some biomes
and for some metrics, overall the biome types classification doesn’t help to better align to the flux behaviour.
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Figure S1: The results of the in-sample test showing how the Mean Square Error (MSE) of the weighting changes when we increase
the number of ET products involved in the weighting from 1 to 6. The test was repeated for 25 random permutations of the weighting

products.
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Figure S2: Box and whisker plots displaying the results of the One out-of-sample site test for the cluster independent weighting (No
CL and No CL Agg boxplots), the cluster dependent weighting (CI-5 and CL-5 Agg) and over individual biome types for four metrics:
MSE (a), MRSD (b), COR (c) and Mean Bias (d).

Table S2: Distribution by land cover of HOM-case sites and HET-case sites at both the site scale and grid cell scale

Land Cover HOM-case | HET-case | HET-case
(site) (grid cell)

CRO 10 7 20

CSH 0 1 0

DBF 1 16 0

EBF 3 5 0

ENF 6 22 2

GRA 13 27 5

MF 7 3 32

OSH 2 1 4

SAV 3 1 6

VEG 1 0

WET 5 0

WSA 4 9

Wa (Water) 1

URB (Urban) 1
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Figure S3: Box and whisker plots displaying the percentage improvement that the weighted product (in black) and the bias corrected
mean of the diagnostic ensemble (in red) provide in the one out-of-sample sites test for four metrics: MSE (a), MRSD (b), COR (c)
and Mean bias (d), when compared to equally weighted mean of the Diagnostic Ensemble (Dmean), aggregated Reference Ensemble
(Ragg) and each member of the reference ensemble.
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Figure S4: Difference between the seasonal global ET (a) from MPIBGC and DOLCE and (b) from MPIBGC and the simple mean
of the merged products, calculated over the period 2000-20009.
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Figure S4: Time series at five sites showing the products that were used to derive DOLCE tierl before bias correction (right) and
after bias correction with the resulting merge (DOLCE) (left).
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