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Hillslope  Porosity_5cm Porosity_20cm Porosity_50cm 

Low  0.52 0.44 0.36 

Medium  0.59 0.49 0.41 

High  0.65 0.55 0.52 

Riparian  Porosity_5cm Porosity_20cm Porosity_50cm 

Low  0.57 0.54 0.42 

Medium  0.66 0.57 0.54 

High  0.72 0.64 0.61 
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5cm s Ks(cm/d) r  n RMSE NSE 

FD 0.57 803.35 0.122 0.010 1.26 0.0494 0.512 

SF 0.55 1167.80 0.146 0.022 1.39 0.0483 0.533 

      

  

  

 

  

20cm s Ks(cm/d) r  n RMSE NSE 

FD 0.49 1495.62 0.148 0.010 1.19 0.0277 0.521 

SF 0.47 1494.36 0.149 0.031 1.22 0.0279 0.521 

  
     

    

50cm s Ks(cm/d) r  (1/cm) n RMSE NSE 

FD 0.43 98.76 0.120 0.010 1.21 0.0211 0.3420 

SF 0.40 138.52 0.075 0.027 1.27 0.0316 -0.475 
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 RMSE ET Runoff    

isotropy 0.146 0.330 0.113 0.066 0.078 

10×Ksh  0.139 0.204 0.065 0.036 0.041 

20×Ksh 0.136 0.170 0.059 0.042 0.027 

40×Ksh 0.133 0.162 0.070 0.059 0.028 

80×Ksh 0.130 0.159 0.088 0.077 0.043 
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  RMSE NSE 

  ET Runoff    ET Runoff    

SH1 0.142 0.173 0.064 0.035 0.025 -0.159 0.697 0.087 0.235 0206 

SH2 0.141 0.173 0.052 0.032 0.022 -0.152 0.694 0.388 0.356 0.268 
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unit in cm P Obs ET Sim ET Obs R Sim R obs r obs r % sim r sim r % 

May 2010 - April 2011 129.57 49.21 69.26 79.15 78.89 1.22 0.94% -18.58 -14.34% 

May 2011 - April 2012 130.32 62.11 64.54 59.58 66.40 8.62 6.62% -0.62 -0.48% 

May 2012 - April 2013 131.28 61.29 62.05 79.34 77.13 -9.35 -7.12% -7.89 -6.01% 

Sum 391.18 172.61 196.53 218.08 218.81 0.49 0.13% -27.10 -6.93% 
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  r  n 

litter 0 0.026 1.29 

5cm 0.122 0.01 1.26 

20cm 0.148 0.01 1.19 

50cm 0.12 0.01 1.21 
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resolution (m) I   

1 6.535 0 1 

5 3.938 2.597 13.42340735 

10 2.251 4.284 72.52998046 

20 1.096 5.439 230.2118565 

50 0.623 5.912 369.4443056 

100 0.432 6.103 447.1973518 
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10m 20m 

STD RMSE SWC  RMSE SWC STD RMSE SWC  RMSE SWC 

0.005 0.0172 0.6 0.0312 0.005 0.0392 0.6 0.056 

0.01 0.0168 0.65 0.0221 0.01 0.0376 0.65 0.0477 

0.015 0.0169 0.7 0.0196 0.015 0.0394 0.7 0.0424 

0.02 0.0183 0.75 0.0178 0.02 0.0402 0.75 0.0447 

0.025 0.0208 0.8 0.0204 0.025 0.0432 0.8 0.0491 
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Model scenario RMSE NSE 

 
Runoff SWC Runoff SWC 

1 0.302 0.0677 -1.640 -11.600 

2 0.092 0.0277 0.554 -1.264 

3 0.077 0.0168 0.682 0.463 

4 0.081 0.0178 0.649 0.117 
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Model scenario 
Spatial 

resolution 

RMSE NSE 

Runoff SWC Runoff SWC 

1 10m 0.302 0.0677 -1.640 -11.600 

1 20m 0.550 0.0680 -7.733 -11.757 

3 10m 0.077 0.0168 0.682 0.463 

3 20m 0.166 0.0376 0.203 -2.114 
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Scenarios description 

S1 No Ks upscaling 

S2 Global Ks amplification by 72.53 in all grid cells 

S3 Localized Ks amplification based on STD distribution 

S4 Localized Ks  



 

83 

 



 

84 

 

+ + = + + +

( ) ( ) ( )



 

85 

 

 

= +  

 and 

( ) = ( + ) + ( )

( , , )

( , ) = ( ( ))



 

86 

 



 

87 

 

( ) =  
( ) ( ) ( )   

( ) ( )

( ) =  exp +
 

exp ( )



 

88 

 

 



 

89 

 



 

90 

 

 

0

0.2

0.4

0.6

0.8

1

0 50 100 150 200

T
T

D
 

time (d) 

number of particles 

100

1000

10000

100000

500000

1000000

P1

P1+



 

91 

 

dispersivity (m) 0 0.001 0.002 0.005 0.01 0.1 

RMSE 0.146 0.068 0.026 0.192 0.286 0.653 
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