Appendix
Appendix 1. Standardized Precipitation Index (SPI) calculation
This study calculated SPI at 1-month timescales (McKee et al., 1993). The three steps to calculate SPI are described as follows.
Step 1: Fitting distribution function for precipitation time series
	
	(A1)


Where:  is time scale;  is year;  is month of year,  is precipitation.
The two-parameter Gamma distribution is used to fit the time series as follows.
	
	(A2)


Where:  is shape parameter,  is scale parameter.
Step 2: Estimation of the cumulative probability
	
	(A3)


Where   is probability of no precipitation
Step 3: Transformation of the cumulative probability to the standard normal variable
	
	(A4)


Where
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And

Value Z is representative for SPI.


Appendix 2. Standardized Streamflow Index (SSI) calculation
The concept of SSI calculation is very similar to that of SPI calculation. Based on the empirical probability formula (Gringorten, 1963), we calculated the cumulative probability of streamflow for each month as follows:
	H(x) = 
	(A5)


Where  is the rank of the observed streamflow from the smallest and  is the number of streamflow observations.
Then, we convert H(x) to a standard normal variable following equation (A4).
The SPI and SSI drought threshold are defined as their values smaller than -1.


Appendix 3. Normalized satellite based SMAP soil moisture
	
	(A6)


Where  is normalized SMAP soil moisture [m3/ m3],  is raw SMAP soil moisture [m3/ m3],  is in-situ soil moisture [m3/ m3].  is the mean of , and  is standard deviation.


Appendix 4. Comparison of soil moisture delta changes measured at in-situ sites (MySMNet) with (a) SM9 soil moisture and (b) SM1 soil moisture.

