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Figure S1. Monthly average rainfall during 1992-1996 over the Hablehroud basin. 



Figure S2. Scatter plot of monthly observation streamflow (horizontal axis) and simulated daily streamflow using: (a) Observed 

rain gauge stations (vertical axis); (b) APHRODITE dataset (vertical axis); (c) PERSIANN-CDR dataset (vertical axis); (d) ERA5-

Land (vertical axis) in calibration period. 
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Figure S3. Scatter plot of monthly observation streamflow (horizontal axis) and simulated daily streamflow using: (a) Observed 

rain gauge stations (vertical axis); (b) APHRODITE dataset (vertical axis); (c) PERSIANN-CDR dataset (vertical axis); (d) ERA5-

Land (vertical axis) in validation period. 
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Figure S4. Scatter plot of monthly observation streamflow (horizontal axis) and simulated monthly streamflow using: (a) Observed 

rain gauge stations (vertical axis); (b) APHRODITE dataset (vertical axis); (c) PERSIANN-CDR dataset (vertical axis); (d) ERA5-

Land (vertical axis) in calibration period. 
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Figure S5. Scatter plot of monthly observation streamflow (horizontal axis) and simulated monthly streamflow using: (a) Observed 

rain gauge station (vertical axis); (b) APHRODITE dataset (vertical axis); (c) PERSIANN-CDR dataset (vertical axis); (c) ERA5-

Land (vertical axis) in validation period. 
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Figure S6. Distribution of CC, PBias, RMSE, KGE, POD, FAR, and CSI of APHRPDATE (column 1), ERA5-Land (column 2), 

and PERSIANN-CDR (column 3) datasets over the Hablehroud watershed.   



Table s1. .Statistical metrics used for evaluating of precipitation datasets and simulated runoff 

Index Unit Description 

1 
  𝐶𝐶 =

∑ (𝑃𝑜,𝑡−𝑃𝑜)𝑛
𝑡=1 (𝑃𝑠,𝑡−𝑃𝑠)

√∑ (𝑃𝑜,𝑡−𝑃𝑜)𝑛
𝑡=1

2
√∑ (𝑃𝑜,𝑡−𝑃𝑜)𝑛

𝑡=1
2

/
𝑷𝒔,𝒕  is the climatological precipitation in 

time step t 

𝑷𝒐,𝒕  is the Observation precipitation 

in time step t 

2 𝑃𝐵𝑖𝑎𝑠 =
∑ (𝑃𝑠,𝑡−𝑃𝑜,𝑡)𝑛

𝑡=1

∑ 𝑃𝑜,𝑡
𝑛
𝑡=1

∗ 100 % 𝑃𝑠 =
1

𝑛
∑ 𝑃𝑠,𝑡

𝑛
𝑡=1  ,  𝑃𝑜 =

1

𝑛
∑ 𝑃𝑜,𝑡

𝑛
𝑡=1   

3 𝑃𝑂𝐷 = 𝐻/(𝐻 + 𝑀) / 𝐻 is the observed precipitation correctly 

detected.

4 𝐹𝐴𝑅 = 𝐹/(𝐹 + 𝐻) /   𝑀 is the observed precipitation not de-

tected. 

5 𝐶𝑆𝐼 = 𝐻/(𝐹 + 𝐻 + 𝑀) /.   𝐹 is the precipitation detected but not 

observed

6 𝐹𝐵𝐼 = (𝐻 + 𝐹)/(𝑀 + 𝐻) /   Z is the precipitation not detected cor-

rectly 

7 
𝐻𝑆𝑆 =

2(𝑍𝐻 − 𝐹𝑀)

(𝑍 + 𝐹)(𝐹 + 𝐻) + (𝑀 + 𝐻)(𝑍 + 𝑀)

8 𝐾𝐺𝐸 = √(1 − 𝐶𝐶)2 + (𝛼 − 1)2 + (𝛽 − 1)2

𝛽 =
𝜎𝑠

𝜎𝑜
, 𝛼 =

𝜇𝑠

𝜇𝑜

/ 𝜎𝑠 simulation time series variance, 𝜎𝑜

observation time series variance 

 𝜇𝑠  simulation time series average, 𝜇𝑜 
observation time series average 

9 

𝑅𝑀𝑆𝐸 = √
∑ (𝑃𝑠,𝑡 − 𝑃𝑜,𝑡)2𝑛

𝑡=1

𝑛

mm/day 

10 
𝑁𝑆𝐸 = 1 −

∑ (𝑃𝑠,𝑡 − 𝑃𝑜,𝑡)2𝑛
𝑡=1

∑ (𝑃𝑜,𝑡 − 𝑃𝑜)𝑛
𝑡=1

2

/ 


