S2 File. Deriving the Green-up Date based on the NDVI Time Series
The green-up date estimating methods from remote sensing data generally include two processes: reconstructing high-quality vegetation index time-series data through noise removal and computing the green-up date from the reconstructed data.
Reconstructing the NDVI time series with the double-Gaussian function fitting method
NDVI time-series data derived from middle- or low-resolution sensors contain a large amount of noise caused by the solar altitude angle, satellite observation angle, cloud coverage, water vapor content and aerosol content. The noise obscures the seasonal changes and the phenology characteristics in the NDVI time series, which hinders the identification of the green-up date. Function fitting is a widely used method to reconstruct NDVI time-series data [1, 2]. We chose the Gaussian function system (equation S1) [3] to remove noise in the original NDVI time-series data.
	

	(S1)


where the peak height (ai), peak position (bi) and peak width (ci) are three parameters of the Gaussian function system, n is the number of Gaussian functions, and t indicates the Julian day of year (DOY). Because Q. mongolica forests in Northeast China have only one growing season in a year, we can use a double-Gaussian function (two Gaussian functions when setting n to 2) to fit the NDVI time series. The six unknown parameters (a1, b1, c1, a2, b2, c2) can be determined by a global optimization based on a simulated annealing algorithm [4].
Deriving the green-up date with the maximum slope threshold method
The maximum slope threshold method [5, 6] was chosen to derive the green-up date from the NDVI time-series data. In this study, the 16-day interval multi-year average NDVI time-series curve (i.e., 23 data points for a year) from 2001 to 2012 for each pixel was first computed and then linearly interpolated to a daily time series (i.e., 365 data points for a year). The maximum slope NDVImax_ratio(t) in the daily NDVI time-series curve can be then derived with equation S2: 
	

	(S2)


where t (t =1,2,3,…365) indicates DOY . For each year, the green-up date can be determined when its NDVI slope reaches to the threshold NDVImax_ratio(t).
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