
Supplementary Materials – Equations 

Correlation coefficient (S1), Root Mean Square Error (RMSE, S2), Nash – Sutcliffe coefficient (NSE, S3) 

and Kling-Gupta efficiency (KGE, S4) 
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(S1) 

where, 𝑟𝑥𝑦  is the sample correlation coefficient, 𝑆𝑥𝑦  is the sample covariance, 𝑆𝑥 , 𝑆𝑦 are the standard 

deviations from the measured and simulated values respectively. 
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(S2) 

where, RMSE is the Root mean square error, 𝑓𝑖  is the simulated value, 𝑂𝑖  is the measured value, 𝑛 is 

the number of values. 
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(S3) 

where, NSE is the Nash – Sutcliffe coefficient, 𝑂𝑡  is the measured streamflow at t time, 𝑃𝑡  is simulated 

streamflow at t time, 𝑂𝑡̅̅ ̅ is the average of measured streamflow. 

𝐾𝐺𝐸𝑠 = 1 − 𝐸𝐷𝑠 

𝐸𝐷𝑠 = √[𝑆𝑟 ∙ (𝑟 − 1)]2 + [𝑆𝛼 ∙ (𝛼 − 1)]2 + [𝑆𝛽 ∙ (𝛽 − 1)]
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(S4) 

where, 𝐾𝐺𝐸  is the Kling-Gupta efficiency, 𝛽  is the ratio between the mean simulated and mean 

observed flows (bias), 𝑆𝛼 , 𝑆𝛽 , 𝑆𝑟  are scaling factors that can be used to re-scale the criteria before computing 

the ideal distance from the ideal point (ED = 1), 𝑟 is the correlation coefficient. 


