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Summary. Numerous finite volume models for the solution of the Shallow-water equations, 

coupled with the passive transport of a constituent, second-order accurate in time and space, 

are available in literature, based on different approaches. Recently, numerous methods have 

been adopted for the calculation of diffusive fluxes in the context of Spectral Volume method, 

namely the LSV approach
 
and the Penalty SV by Sun and Wang

1
, the Penalty SV approach by 

Kannan and Wang
2
. These methods exhibit one or more of the following problems: lack of 

symmetry, lack of compactness, sub-optimal order of convergence. Starting from these 

considerations, in this paper we present a numerical model for the solution of the one-

dimensional Shallow-water Equations coupled with the equation for the passive transport of 

dissolved substances, which takes into account also the diffusion of constituents. The 

numerical model presented in this paper, which is high-order accurate far from discontinuities 

of the flow field, is based on the Spectral Volume Method, and applies the HLLC 

approximate Riemann solver to evaluate the advective fluxes at the interfaces between the 

spectral cells. In order to ensure the C-Property, the source terms are upwinded at the 

interfaces, after a so-called “hydrostatic reconstruction”. The diffusive fluxes are calculated 

using a novel approach, called Derivative Recovery Spectral Volume (DRSV), which is 

linked to the Derivative Recovery Method
3
 and to the Direct Discontinuous Galerkin

4
, 

recently introduced for the diffusive fluxes calculation in Runge-Kutta Discontinuous 

Galerkin methods (RKDG). The DRSV exhibits good properties, namely high-order accuracy, 

local symmetry and compactness of the numerical stencil. A number of preliminary numerical 

experiments are reported, showing the promising capabilities of the method. 
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