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Supplement S1 

To verify the mutual offset of random errors, the study collected the daily average conductivity and daily 

average streamflow of the surface water station with the USGS site number 0297100 (Table 1) from 2001 

to 2010 (2979 days in total). Then, office Excel was used to generate 10 sets (2979 per set) of random 

numbers between -0.05 and 0.05 that obey normal distribution and uniform distribution respectively to 

simulate the errors (%) of the daily average conductivity. And 10 sets (2979 per set) of random numbers 

obeying normal distribution and uniform distribution between -0.05 and 0.05, respectively, were used to 

simulate the errors (%) of the daily average streamflow. Finally, according to different time series (n) (e.g. 

30, 60, 90, 120, 150, 180, 210, 240, 270, 300, 365, 730, 1095, … , 2979, days) sum the errors value 

(∑     
 
    and ∑    

 
   ) and analyze the trend of the relative error (%) of ∑    

 
    and ∑   

 
    with n. 

The trend of the average error (%) of conductivity with n is shown in Fig. S1. The average errors of the 

uniform distribution (Fig. S1(a)) and the normal distribution (Fig. S1(b)) are all gradually approach zero 

with the increase of the time series (n), and the uniform distribution converges faster than the normal 

distribution. The average errors of the two distributions are between -2% and 2%, and the absolute value of 

the average errors are less than 0.49% when n is greater than 365. 

Similar to the conductivity, the trend of the average error (%) of the streamflow with n is shown in Fig. S2. 

The average errors of the uniform distribution (Fig. S2(a)) and the normal distribution (Fig. S2(b)) all 

gradually approach to zero as the time series (n) increases, and the uniform distribution converges faster 

than the normal distribution. The average errors of different n under the two distributions are between -2% 

and 2%, and the absolute value of the average errors are less than 0.16% when n is greater than 365. 

From the above analysis, when the time series (n) is greater than 365 days (1 year),  ∑    
 
   

    will be 

less than 0.0049% (0.01 times 0.49%), and  ∑   
 
   

    will be much less than 0.16% (1 times 0.16%). 

Therefore, the random errors of daily average conductivity and streamflow have a negligible effect on BFI. 



 

Figure S1. Average conductivity error (%) with different distributions along the time series (n), (a) 

uniform distribution, (b) normal distribution. 

 

 

Figure S2. Average streamflow error (%) with different distributions along the time series (n), (a) 

uniform distribution, (b) normal distribution. 

 

 


