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Optimal Weights for inputs
The figures below presented the given optimal weight for each product over available merging period. To avoid overestimation through merging, the optimal weights for different datasets using collocation-based variance and error cross-correlation were standardized to make the sum be 1. In addition, pixels with abnormal value (over one hundred or below zero) were filtered out. As shown in the figures, some missing values were found for FLUXCOM, which was caused by its lack of data over some arid areas (mainly on Sahara Desert and Northwest China).
[bookmark: _Hlk87357894]TABLE Combination of inputs and accessible methods 
	Scenario 1

	0.1°
	8-Daily

	Time Period
	Available Products
	Method

	2001.01.01-2002.07.03
	ERA5
	FLUXCOM
	IVD

	2002.07.04-2013.12.27
	ERA5
	FLUXCOM
	PMLV2
	EIVD

	2013.12.28-2019.08.29
	ERA5
	PMLV2
	IVD

	Scenario 2

	0.25°
	Daily

	Time Period
	Available Products
	Method

	1981.01.01-2003.02.01
	ERA5
	GLEAM
	IVD

	2003.02.02-2018.12.31
	ERA5
	FLUXCOM
	PMLV2
	EIVD

	2019.01.01-2020.08.31
	ERA5
	GLDAS
	IVD
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FIGURE Optimal weight for ERA5\FLUXCOM\PMLV2 over 0.1°-8Daily resolution during corresponding available period
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FIGURE Optimal weight for ERA5\FLUXCOM\PMLV2 over 0.25°-Daily resolution during corresponding available period
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