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Monthly gross primary production (GPP) are obtained from MODIS (MOD17A2) 

(Running et al., 2004), VPM (Zhang et al., 2017) and PML (Zhang et al., 2019) where 

spatial differences exist (Fig. S1). The pattern between MODIS and PML is similar and 

differs from VPM where the latter shows much lower GPP anomalies spatially. 

Regardless of the differences in spatial distribution, GPP anomalies from the three 

sources agree well with correlation coefficient R>0.9 in most pixels. Temporally, the 

R2 is 0.93, 0.94 and 0.96 between MODIS and VPM, MODIS and PML, and VPM and 

PML, respectively. 

 

Figure S1. Comparison of monthly GPP anomaly from different sources based on 
different algorithms, i.e. MODIS, VPM and PML. R is the correlation coefficient 

between GPP from each two sources. 

Fig. S2 shows the comparisons of monthly and annual GPP anomaly from MODIS, 

VPM and PML over the entire basin during the period of 04/2002-03/2015. It is 

observed that at the monthly scale GPP anomaly from MODIS is close to that from 

PML, whilst GPP anomaly from VPM is clearly lower than the other two, especially 

the median value. At the annual scale, the mean GPP anomaly is similar between 



MODIS and PML and higher than that from VPM. Median value of MODIS is slightly 

higher than that of PML. Moreover, the data range of VPM is greater than that of 

MODIS and PML, which infers that VPM gives lower GPP values beyond growing 

seasons and higher values in growing seasons, as is shown in Fig. S1g. 

 

Figure S2. Comparison of mean GPP based on MODIS, VPM and PML algorithms 
over the entire basin. Solid diamonds mark the mean GPP of each dataset. Unit for 

GPP is gCm-2. 

These comparisons of GPP from different sources demonstrate that the GPP values from 

MODIS and PML are comparable and VPM might underestimate GPP. However, 

without ground observations in the basin to validate these datasets, it is hard to conclude 

which dataset is the most accurate. Despite the accuracy issue, it should be similar when 

analyzing spatiotemporal relationships with hydroclimate variables using MODIS and 

PML data. 

References 

Running, S. W., Heinsch, F. A., Zhao, M., Reeves, M., Hashimoto, H. and Nemani, R. 
R.: A Continuous Satellite-Derived Measure of Global Terrestrial Primary Production., 
Bioscience, 54(6), 547–560, 2004. 
Zhang, Y., Xiao, X., Wu, X., Zhou, S., Zhang, G., Qin, Y. and Dong, J.: A global 
moderate resolution dataset of gross primary production of vegetation for 2000-2016, 
Sci. data, 4, 170165, doi:10.1038/sdata.2017.165, 2017. 

MODIS VPM PML
-150

-100

-50

0

50

100

150
M

on
th

ly
 G

P
P 

an
om

al
y

(a)

MODIS VPM PML
-20

-10

0

10

20

A
nn

ua
l G

P
P 

an
om

al
y

(b)



Zhang, Y., Kong, D., Gan, R., Chiew, F. H. S., McVicar, T. R., Zhang, Q. and Yang, 
Y.: Coupled estimation of 500 m and 8-day resolution global evapotranspiration and 
gross primary production in 2002–2017, Remote Sens. Environ., 222, 165–182, 
doi:10.1016/j.rse.2018.12.031, 2019. 
 


