Table 1 Grid number of the selected PDFs for PPT, SWS and BGR (assessed by the minimum AIC values)
	PDF
	Precipitation
	Soil water storage
	Baseflow-groundwater runoff

	Gamma
	4124
	367
	4584

	GEV
	1489
	8454
	3140

	Gumbel
	1203
	460
	773

	LN2
	12
	983
	1830

	LN3
	2596
	271
	0

	Normal
	2026
	1211
	510

	P-III
	102
	2574
	1280

	Poiss
	582
	95
	0

	Weibull
	0
	787
	1589

	Pareto
	3068
	0
	848





Table 2 The classification of the drought severity levels according to SPI, SSI and SRI.
	SPI/SSI/SRI
	Drought severity level

	SPI/SSI/SRI > 0
	No drought

	-1.0  SPI/SSI/SRI < 0
	Mild drought

	-1.5  SPI/SSI/SRI < -1.0
	Moderate drought

	-2.0  SPI/SSI/SRI < -1.5
	Severe drought

	SPI/SSI/SRI < -2.0
	Extreme drought
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Table 3 Annual average values of PPT, SWS and BGR in seven sub-regions of China.
	Sub-region
Variable
	1
	2
	3
	4
	5
	6
	7

	PPT (mm)
	103.4
	294.2
	400.2
	529.0
	539.0
	1176.3
	1468.5

	SWS (mm)
	311.3
	361.2
	461.8
	526.3
	490.9
	686.8
	649.6

	BGR (mm)
	1.2
	7.6
	100.9
	44.2
	51.3
	461.3
	637.9



Table 4 r vallues of between SPI and SSI (or SRI) at different timescales in seven sub-regions of China.
	Timescale
(Month)
	Drought index
	Sub-region

	
	
	1
	2
	3
	4
	5
	6
	7

	1
	SPI~SSI
	0.12 
	0.11 
	0.19 
	0.14 
	0.17 
	0.51 
	0.56 

	
	SPI~SRI
	0.00 
	0.04 
	0.10 
	0.12 
	0.09 
	0.44 
	0.50 

	3
	SPI~SSI
	0.15 
	0.19 
	0.27 
	0.24 
	0.27 
	0.65 
	0.67 

	
	SPI~SRI
	0.00 
	0.09 
	0.19 
	0.27 
	0.21 
	0.66 
	0.71 

	6
	SPI~SSI
	0.19 
	0.33 
	0.35 
	0.36 
	0.41 
	0.71 
	0.69 

	
	SPI~SRI
	0.02 
	0.19 
	0.31 
	0.42 
	0.39 
	0.80 
	0.86 

	12
	SPI~SSI
	0.25 
	0.54 
	0.42 
	0.55 
	0.60 
	0.71 
	0.64 

	
	SPI~SRI
	0.07 
	0.36 
	0.45 
	0.64 
	0.64 
	0.91 
	0.94 

	24
	SPI~SSI
	0.29 
	0.65 
	0.46 
	0.65 
	0.72 
	0.71 
	0.64 

	
	SPI~SRI
	0.12 
	0.45 
	0.50 
	0.72 
	0.73 
	0.93 
	0.96 






Table 5 The number of grids with r > 0.5 between SPI and SSI or SRI at different timescales
	Timescale
(Month)
	Drought index
	Lag time (Month)

	
	
	0
	1
	2
	3
	4
	5

	1
	SPI~SSI
	2408
	0
	0
	0
	0
	0

	
	SPI~SRI
	1474
	0
	0
	0
	0
	0

	3
	SPI~SSI
	3958
	85
	0
	0
	0
	0

	
	SPI~SRI
	3600
	87
	0
	0
	0
	0

	6
	SPI~SSI
	5141
	3325
	546
	7
	0
	0

	
	SPI~SRI
	5464
	3823
	875
	0
	0
	0

	12
	SPI~SSI
	8868
	7326
	5388
	2888
	1082
	283

	
	SPI~SRI
	8296
	7665
	7057
	6256
	4812
	1862

	24
	SPI~SSI
	10371
	9937
	9323
	8505
	7499
	6307

	
	SPI~SRI
	9214
	9024
	8795
	8480
	8012
	7579



