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Using Darcy’s law and the Dupuit approximation, the groundwater flow rate 

toward the riparian zone can be formulated as [1]: 
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where Ks is [L T-1] is the saturated hydraulic conductivity of the aquifer system; L [L] 

is the distance from the background to the riparian zone; H0 [L] and h [L] is the 

groundwater elevation in the background and the riparian zone, respectively (Fig. 1). 

Assuming the depth of the aquifer to be D [L], equation S1 can be transferred to: 
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where WT0 [L] is the water table depth at the background region; and WT [L] is the 

water table depth in the riparian zone. Thus, we can simply write equation (S2) as: 
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If the aquifer is depth enough ( 0 ,D WT D WT   ), then equation S1 can be 

further simplified as: 
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Supporting Information S2 

In shallow water table environments, Sy can be calculated using the depth-

compensated method proposed by Loheide et al. [2]: 
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where WT [L] is water table depth, θs and θR are saturated and residual soil moisture 

(dimensionless), α (m-1), n (dimensionless) and m (dimensionless) are empirical 

coefficients. To obtain the Sy value of the study area, soil samples at three depth ranges 

(0-0.5 m, 0.5-1.0 m and 1.0-1.5 m below the ground) were collected. The soil moisture 

curve of the soil samples was determined using a pressure plate extractor (Daiki-3404; 

Daiki Rika Kogyo Co., Ltd, Saitama, Japan) to obtain important parameters used in the 

van Genuchten model, and the properties of the soil samples were analyzed using a 

Mastersizer 2000 laser diffractometer (Malvern Panalytical, Malvern, UK). The 

parameters for the silt loam soil at our site are estimated as follows: θs = 0.38 m3 m-3, θr 

= 0.16 m3 m-3, α = 0.85 m-1, n = 1.23, and m = 0.19.  

The Sy value calculated using the Loheide method was given in Fig. S1, as well as 

that calculated using the minimum RSS method. The result indicated that the Loheide 



method is suitable for determination of Sy during water table declining periods, and may 

overestimate the values of Sy for water rising periods.  

Figure S1. Comparisons of estimated Sy values by different methods 
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