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Figure S1 There are significant difference between GPP_N and GPP_D across all 12 biomes except EBF
and WET.
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Figure S2. There are significant difference between GPP_N and GPP_D across all 14 years except 2011,
2012 and 2014.
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Figure S3. Annual change of SIFc (GOSIF (red) and CSIF (blue)) and GPP (black) for 12 biomes at site
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Figure S4. There are significant differences between GOSIF and CSIF across all 12 biomes except CSH.
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Figure S5. There are significant differences between GOSIF and CSIF across all 14 years.
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Figure S6. Scatter plots and linear regression of GPP_M and SIFc (CSIF and GOSIF) for 12 individual
biomes at site level (p <0.001).
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Figure S7. The Taylor diagram showing the difference between CSIF and GOSIF across 12 biomes. Color
dots represent GPP in the corresponding legend pie. Taylor diagram is a polar graph in which the cosine
of the angle between the X-axis is the correlation coefficient between Flux-GPP and modeled GPP (from

CSIF and GOSIF). The radial direction is standard deviation (SD). The grey arcs represent RMSE.
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Figure S8. The Taylor diagram showing the performance of CSIF_GPP and GOSIF_GPP with Flux_GPP
across 12 biomes (A, C) and 14 years (B, D). A and B for median value based two-slope scheme, C and D
for mean value based two-slope scheme. Taylor diagram is a polar graph in which the cosine of the angle
between the X-axis is the correlation coefficient between Flux-GPP and modeled GPP (from CSIF and
GOSIF). The radial direction is the ratio of standard deviation. The grey arcs represent normalized RMSE

for each model.



0.3165

Ro2s |

0.2067

0.1106
0.0714

CSIF_MEAN CSIF_MEDIAN GOS\F;MEAI\ GOSIF_MEDIAN
SIF_GPP

Figure S9. PB distribution of SIF_GPP with EC_GPP among different SIF_GPP derived two-slope schemes.
PB represents Percentage Bias ([sum(SIF_GPP)-sum(EC_GPP)]/sum(EC_GPP)) for each SIF_GPP and
EC_GPP combination. CSIF_MEAN and CSIF_MEAN mean SIF_GPP derived from CSIF with two-slope
scheme based on mean values and median values, respectively. GOSIF_MEAN and GOSIF_MEAN mean
SIF_GPP derived from GOSIF with two-slope scheme based on mean values and median values,
respectively. Each box represents a 10 thousand times random sampling, and each sampling used 80% of
the total sites (165) for calibration and 20% (43) sites for validation. And the solid line with corresponding
value above represents the median value of each box. There were significant differences among all the

groups (p <0.001).



Table S1. Introduction of three ecosystem carbon cycle indicators that used in this study. They are

GPP_N, GPP_D and GPP_M.

Abbreviation Indicator name Description
From Nighttime partitioning method, average from GPP versions, each from corresponding
GPP_N GPP_NT_VUT_MEAN K
NEE_VUT_XX version
From Daytime partitioning method, average from GPP versions, each from corresponding
GPP_D GPP_DT_VUT_MEAN

NEE_VUT_XX version
GPP_M GPP_MEAN The averaged value from both GPPd and GPPn.




Table S2 208 of 212 FLUXNET2015 Tier-1 sites used in this study. Site descriptions includes site ID, site
name, years of data available, latitude, longitude, biome type and correlation coefficient between

EC_GPP with CSIF and GOSIEF.

1D C3/C4 Cor- Cor-
SITE_ID SITE_NAME Year LAT LONG IGBP

GOSIF CSIF
1 AR-SLu San Luis 2009-2011 -33.4648 -66.4598 MF 0.53 0.5
2 AR-Vir Virasoro 2009-2012 -28.2395 -56.1886 ENF 0.79 0.75
3 AT-Neu Neustift 2002-2012 47.11667 11.3175 GRA 0.79 0.69
4 AU-Ade Adelaide River 2007-2009 -13.0769 131.1178 WSA 0.67 0.68
5 AU-ASM Alice Springs 2010-2013 -22.283 133.249 ENF 0.86 0.87
6 AU-Cpr Calperum 2010-2014 -34.0021 140.5891 SAV 0.8 0.76
7 AU-Cum Cumberland Plain 2012-2014 -33.61518 150.72362 EBF 0.64 0.59
8 AU-DaP Daly River Savanna 2007-2013 -14.0633 131.3181 GRA 0.79 0.81
9 AU-DaS Daly River Cleared 2008-2014 -14.1593 131.3881 SAV 0.79 0.81
10 AU-Dry Dry River 2008-2014 -15.2588 132.3706 SAV 0.66 0.68
11 AU-Emr Emerald 2011-2013 -23.8587 148.4746 GRA 0.43 0.63
12 AU-Fog Fogg Dam 2006-2008 -12.5452 131.3072 WET 0.82 0.78
13 AU-Gin Gingin 2011-2014 -31.3764 115.7138 WSA 0.56 0.47
14 AU-GWW Great Western Woodlands 2013-2014 -30.1913 120.6541 SAV 0.05 -0.04
15 AU-How Howard Springs 2001-2014 -12.4943 131.1523 WSA 0.7 0.71
16 AU-Lox Loxton 2008-2009 -34.4704 140.6551 DBF -0.28 -0.09
17 AU-RDF Red Dirt Melon Farm 2011-2013 -14.5636 132.4776 WSA 0.4 0.45
18 AU-Rig Riggs Creek 2011-2014 -36.6499 145.5759 GRA 0.89 0.94
19 AU-Rob Robson Creek, Queensland, Australia 2014-2014 -17.1175 145.6301 EBF 0.33 0.29
20 AU-Stp Sturt Plains 2008-2014 -17.1507 133.3502 GRA C4 0.63 0.56
21 AU-TTE Ti Tree East 2012-2013 -22.287 133.64 OSH 0.85 0.95
22 AU-Tum Tumbarumba 2001-2014 -35.6566 148.1517 EBF 0.79 0.67
23 AU-Wac Wallaby Creek 2005-2008 -37.4259 145.1878 EBF 0.65 0.57
24 AU-Whr Whroo 2011-2014 -36.6732 145.0294 EBF 0.71 0.56
25 AU-Wom Wombat 2010-2012 -37.4222 144.0944 EBF 0.87 0.83
26 AU-Ync Jaxa 2012-2014 -34.9893 146.2907 GRA 0.92 0.88
27 BE-Bra Brasschaat 1996-2014 51.30761 4.51984 MF 0.91 0.89
28 BE-Lon Lonzee 2004-2014 50.5516 4.74613 CRO c3 0.68 0.66
29 BE-Vie Vielsalm 1996-2014 50.30496 5.99808 MF 0.96 0.92
30 BR-Sal Santarem-Km67-Primary Forest 2002-2011 -2.85667 -54.95889 EBF 0.27 0.26
31 BR-Sa3 Santarem-Km83-Logged Forest 2000-2004 -3.01803 -54.97144 EBF 0.21 0.02
32 CA-Gro Ontario - Groundhog River 2003-2014 48.2167 -82.1556 MF 0.89 0.87
33 CA-Man Manitoba - Northern 1994-2008 55.87962 -98.48081 ENF 0.46 0.46
34 CA-NS1 UCI-1850 burn site 2001-2005 55.87917 -98.48389 ENF 0.82 0.81
35 CA-NS2 UCI-1930 burn site 2001-2005 55.90583 -98.52472 ENF 0.82 0.79
36 CA-NS3 UCI-1964 burn site 2001-2005 55.91167 -98.38222 ENF 0.89 0.85
37 CA-NS4 UCI-1964 burn site wet 2002-2005 55.91437 -98.380645 ENF 0.81 0.73
38 CA-NS5 UCI-1981 burn site 2001-2005 55.86306 -98.485 ENF 0.86 0.83

39 CA-NS6 UCI-1989 burn site 2001-2005 55.91667 -98.96444 OSH 0.86 0.83
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Mead - irrigated continuous maize site
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Table S3. The definition of 12 IGBP land cover types (biomes) used in this study referred to Belward [1] and Loveland, Reed [2]

Number of
IGBP Code Class name Definition
20 Lands covered with temporary crops followed by harvest and a bare soil period (e.g., single and multiple cropping systems). Note that perennial
CRO 12 Croplands
woody crops will be classified as the appropriate forest or shrub land cover type.
CSH 6 Closed Shrublands 3 Lands with woody vegetation less than 2 m tall and with shrub canopy cover >60%. The shrub foliage can be either evergreen or deciduous.
Deciduous Broadleaf 26 Lands dominated by woody vegetation with a percent cover >60% and height exceeding 2 m. Consists of broadleaf tree communities with an annual
DBF 4
Forest cycle of leaf-on and leaf-off periods.
Deciduous Needleleaf 1 Lands dominated by woody vegetation with a percent cover >60% and height exceeding 2 m. Consists of seasonal needleleaf tree communities with
DNF 3
Forest an annual cycle of leaf-on and leaf-off periods
Evergreen Broadleaf 15 Lands dominated by broadleaf woody vegetation with a percent cover >60% and height exceeding 2 m. Almost all trees and shrubs remain green
EBF 2
Forest year round. Canopy is never without green foliage.
Evergreen Needleleaf 48 Lands dominated by needleleaf woody vegetation with a percent cover >60% and height exceeding 2 m. Almost all trees remain green all year.
ENF 1
Forest Canopy is never without green foliage.
GRA 10 Grasslands 37 Lands with herbaceous types of cover. Tree and shrub cover is less than 10%.
9 Lands dominated by trees with a percent cover >60% and height exceeding 2 m. Consists of tree communities with interspersed mixtures or mosaics
MF 5 Mixed Forests
of the other four forest types. None of the forest types exceeds 60% of landscape
14 Lands with woody vegetation less than 2 m tall and with shrub canopy cover between 10% and 60%. The shrub foliage can be either evergreen or
OSH 7 Open Shrublands
deciduous
SAV 9 Savannas 8 Lands with herbaceous and other understory systems, and with forest canopy cover between 10% and 30%. The forest cover height exceeds 2 m
WET 11 Persistent Wetlands 21 Lands with a permanent mixture of water and herbaceous or woody vegetation. The vegetation can be present either in salt, brackish, or fresh water.
WSA 8 Woody Savannas 6 Lands with herbaceous and other understory systems, and with forest canopy cover between 30% and 60%. The forest cover height exceeds 2 m.
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