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Text S1

It is of interest to further examine the lead-lag correlations between China’s GPP and the SST or circulation anomalies.
Statistically significant relationships could also be found between the dominant two GPP R-PC and the preceding conditions
of the AO, PDO and Nifio SSTs (Table 3), indicating their persistent effects on GPP. The mean fractions of variance of seasonal
GPP explained by the prior SST and circulation anomalies are 16%, 26% and 23% during spring, summer and autumn, respec-
tively. The spatial distributions of the fractions of variance explained by the contemporary and lagged factors of SST and cir-
culations are quite similar (Fig. S4). As the global SST and large-scale atmospheric circulations have both contemporary
and the lagged effects on the GPP, these findings also provide potential knowledge regarding the sources of predictability
for the seasonal forecasting of China’s GPP.

Table S1. Correlation coefficients between the GPP R-PC based on 7 individual model outputs and the contemporary climate indices.
Correlations with 90% significant confidence level according to the Student’s-7 test are shown.

Correlation (lead-lag)

GPP R-PC Climate indices CABLE CLM4C CLM4CN LPJ LPJ_GUESS SDGVM TRI
spring R-PCl1 spring AO 0.46 0.28 0.28 0.41 0.51 0.43 0.45
spring PDO -0.34 -0.26 -0.21 -0.39 -0.25 -0.26 -0.28
spring R-PC2 spring Nifio-3.4 0.27 0.28 0.31 0.37 0.35 0.23 0.43
summer R-PC1 summer AO - 0.25 0.31 - 0.32 0.28 0.21
summer PDO -0.25 -0.31 -0.36 -0.26 -0.33 -0.41 -0.33
summer R-PC2 summer Nifio-3.4 - 0.26 0.27 0.25 0.29 0.35 0.26
autumn R-PC1 autumn AO - 0.27 0.25 - 0.35 0.24 0.24
autumn PDO -0.24 -0.23 -0.28 -0.23 -0.49 -0.35 -0.21
autumn R-PC2 autumn Nifio-3.4 0.31 0.38 0.24 0.45 0.37 0.49 0.50

* The online version of this article can be found at: https://doi.org/10.1007/s00376-021-1226-4.
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Table S2. Correlation coefficients between the GPP R-PC based on 7 individual model outputs and the lead-time climate indices. The
years used in the climate indices are denoted by (1) for the preceding year. Correlations with 90% significant confidence level according
to the Student’s-f test are shown.

Correlation (lead-lag)

GPP R-PC Climate indices CABLE CLMA4C CLM4CN LPJ LPJ_GUESS SDGVM TRI

spring R-PC1 Feb AOs 0.41 0.43 0.41 0.31 0.47 0.38 0.34

spring(1) PDO —0.42 -0.27 - -0.30 - -0.22 -0.29

spring R-PC2 Feb Nifio-3.4 0.26 0.32 0.40 0.37 0.34 0.28 0.36
summer R-PC1 May AO 0.22 - - 0.39 0.23 0.24 -

spring PDO -0.31 -0.29 -0.31 -0.30 -0.31 -0.33 -0.31

summer R-PC2 D(1)JF Nifio-3.4 -0.31 - - -0.28 -0.31 -0.26 -0.25

autumn R-PC1 Aug AO - 0.27 0.28 0.28 0.32 0.24 0.22

summer PDO -0.31 -0.23 -0.24 -0.21 —0.45 -0.31 -0.24

autumn R-PC2 summer Nifio-3.4 0.31 0.45 0.42 0.47 0.38 0.48 0.51
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Fig. S1. Spatial distributions of the potential predictability [expressed as the ratio between the variance of the slow
component and the variance of the total component, following Frederiksen and Zheng (2004)] of the seasonal mean
GPP for (a) spring, (b) summer and (c) autumn, respectively.
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Fig. S2. Correlation maps of contemporary GPP associated with the two dominant R-PC from spring to autumn, based on
CABLE (first column), CLM4C (second column), CLM4CN (third column) and LPJ (fourth column) model outputs
respectively.
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Fig. S3. Correlation maps of contemporary GPP associated with the two dominant R-PC from spring
to autumn, based on LPJ_GUESS (left column), SDGVM (middle column) and TRI (right column)
model outputs respectively.
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Fig. S4. Spatial distributions of the fraction of variance of GPP explained by the one-season-lead SST and circulation
anomalies, for (a) spring, (b) summer and (c) autumn, respectively.
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