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Introduction 

This supporting information provides Figs. S1 to S11. Fig. S1 shows the correlation 

coefficients between the estimated GWS from CSR-M and observed groundwater table 

depth over the four river basins of particular interest from 2005 to 2016. In the figure, 

p<0.05 indicates significance at the 95% level of the student’s t test. Figs. S2–S4 are the 

same as Fig. S1 but for the GWS results derived from CSR-SH, JPL-SH, and GFZ-SH, 

respectively. Fig. S5 shows the trends in GWS derived from the three 

spherical-harmonic solutions and the uncertainty of the trends among the five GWS 

results from both spherical-harmonic and mascon solutions in 2005–2016. Fig. S6 
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demonstrates the long-term memories in TWS (left column) and GWS (right column) 

derived from CSR-M in 04/2002–06/2017. Fig. S7 shows the evaluations of 

reconstructed irrigation consumptions derived from each model over the four river 

basins. Fig. S8 shows the trends in terrestrial water storage anomaly after removal of 

seasonal signal in 01/2003–12/2010. Fig. S9 displays the trends of consumptive water 

use by the manufacturing, domestic, livestock, mining, and electricity generation sectors. 

Fig. S10 shows the comparisons of precipitation minus evapotranspiration among 

different combinations in 2003–2016. Fig. S11 shows the correlations between TWSC 

and the residual of precipitation, evapotranspiration, and flow into the sea over the four 

river basins of particular interest at the annual timescale from 2003 to 2016. 
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Fig. S1. The same as Fig. 4 but the groundwater storage was derived from CSR-M. 



5 
 

 

Fig. S2. The same as Fig. 4 but the groundwater storage was derived from CSR-SH. 
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Fig. S3. The same as Fig. 4 but the groundwater storage was derived from JPL-SH. 
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Fig. S4. The same as Fig. 4 but the groundwater storage was derived from GFZ-SH. 
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Fig. S5. Trends in groundwater storage derived from three spherical-harmonic solutions 

(a–c) and uncertainty in the five trends from both spherical-harmonic and mascon 

solutions (d) in 2005 to 2016. 
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Fig. S6. The same as Fig. 9 but from CSR-M. 
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Fig. S7. Evaluations of reconstructed irrigation consumptions over the Yellow River 

basin (a), Yangtze River basin (b), Hai River basin (c), and Huai River basin (d). The 

“Average” represents the ensemble mean of the results derived from H08, WaterGAP, 

LPJmL, and PCR-GLOBWB models. 
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Fig. S8. Trends in terrestrial water storage anomaly after removal of seasonal signal in 

2003–2010. (a–b) are results of mascon solutions from JPL and CSR, and (c–e) are 

results of spherical-harmonic solutions from CSR, JPL, and GFZ. 
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Fig. S9. Trends of consumptive water use by the manufacturing (a), domestic (b), 

livestock (c), mining (d), and electricity generation (e) sectors. 
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Fig. S10. Comparisons of precipitation (P) minus evapotranspiration (ET) among 

different combinations in 2003–2016. The “std” represents the standard deviation. 
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Fig. S11. The same as Fig. 13 but without the consideration of consumed irrigation 

water. 


