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Introduction 

This supporting information includes results for  𝑞𝑝(𝑡 = 0) , ln(S/Smax), permeability 

under different particle concentrations, pressure differences, particle diameters and 

collision efficiencies. 
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Table S1 Values for 𝑞𝑝(𝑡 = 0) under different cases 

𝒒𝒑(𝒕 = 𝟎) Value (kg/s) 

Base case 3.48 × 10−7 

𝑪𝟎 = 𝟒 𝐤𝐠/𝐦𝟑 2.71 × 10−6 

𝑪𝟎 = 𝟖 𝐤𝐠/𝐦𝟑 7.92 × 10−6 

𝒉𝒎 = 𝟐. 𝟑𝟖 × 𝟏𝟎−𝟒 𝐦 2.07 × 10−7 

𝒉𝒎 = 𝟔. 𝟒𝟒 × 𝟏𝟎−𝟒 𝐦 5.15 × 10−7 

𝒅𝒑 = 𝟒 𝐮𝐦 2.25 × 10−6 

𝒅𝒑 = 𝟖 𝐮𝐦 8.74 × 10−6 

𝜶 = 𝟎. 𝟐 3.44 × 10−7 

𝜶 = 𝟎. 𝟔 3.39 × 10−7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(a) 

 
(b) 

 

𝐶0 = 4 kg/m3 𝐶0 = 0.5 kg/m3 

𝐶0 = 8 kg/m3 𝐶0 = 12 kg/m3 

𝐶0 = 16 kg/m3 



(c) 

 
 

 

Figure S1 (a) Distribution of ln(S/Smax) in the riverbed when t=58333.33 h. (b) Distribution of 

ln(S/Smax) along the cutline L as shown in Figure 5. (c) Riverbed permeability distribution in the 

steady state ( t= 58333.33 h ) under different particle concentrations. The legend is the same as 

that in Figure 5. 

 

 

 

 

 

 

 

 

 

 
 

 

𝐶0 = 0.5 kg/m3 𝐶0 = 4 kg/m3 

𝐶0 = 8 kg/m3 𝐶0 = 12 kg/m3 

𝐶0 = 16 kg/m3 



(a) 

 
(b) 

 
(c) 

ℎ𝑚 = 1.11 × 10−4 m ℎ𝑚 = 2.38 × 10−4 m 

ℎ𝑚 = 4.75 × 10−4 m ℎ𝑚 = 6.44 × 10−4 m 



 
Figure S2 (a) Distribution of ln(S/Smax) in the riverbed when t=58333.33 h. (b) Distribution of 

ln(S/Smax) along the cutline L as shown in Figure 5. (c) Riverbed permeability distribution in the 

steady state ( t= 58333.33 h ) under different pressure difference, the legend of permeability is the 

same as Figure 5. The legend of hydraulic head is shown on each case’s left hand side. 
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Figure S3 (a) Distribution of ln(S/Smax) in the riverbed when t=58333.33 h, legend is the same as 

Fig. 5. (b) Distribution of ln(S/Smax) along the cutline L as shown in Figure 5. (c) Riverbed 

permeability distribution in the steady state (t= 58333.33 h) under different particle diameters. The 

legend is the same as that in Fig. 5.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



a) 
F 

 

                          =0.04                               =0.06                                 =0.1  

 

                           =0.2                                 =0.4                                =0.6  

                               

b) 

 
 

c)  



 
                            =0.04                               =0.06                                 =0.1  

 

                           =0.2                                 =0.4                                =0.6  
                               

Figure S4 (a) Distribution of ln(S/Smax) in the riverbed when t=58333.33 h, the legend is the same 

as Figure 5. (b) Distribution of ln(S/Smax) along the cutline L as shown in Figure 5. (c) Riverbed 

permeability distribution in the steady state ( t= 58333.33 h ) under different sediment collision 

efficiencies. The legend is the same as that in Figure 5. 

 

 


