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Finite Difference Method 

Finite Difference Method (FDM) and Finite Volume Method (FVM) 

are both numerical techniques used to solve partial differential equations 

(PDEs) by discretizing the domain into smaller elements. While FDM directly 

discretizes the differential equations in terms of finite differences, FVM 

discretizes the integral form of the equations over control volumes. 

However, there can be situations where both FDM and FVM 

concepts are used together, particularly when discussing hybrid methods or 

when certain aspects of FDM are incorporated into the FVM framework. Let's 

discuss how FDM concepts can be integrated into the finite volume approach: 

Hybrid Approaches: 

1. Finite Difference-based Flux Approximation: 

 In certain cases, the fluxes across cell faces in FVM can be 

approximated using finite difference schemes. This approach 

combines the strengths of both methods, leveraging the 

simplicity of finite differences for flux calculation while 

maintaining the conservation properties of FVM. 

2. Finite Difference-based Spatial Discretization: 

 While FVM primarily discretizes the domain into control 

volumes, finite difference methods can be employed within each 

control volume for spatial discretization. This may involve 

discretizing spatial derivatives using finite differences, 

particularly for problems with regular grids or structured 

meshes. 

3. High-Order Finite Difference Schemes: 

 High-order finite difference schemes can be used within finite 

volume formulations to improve accuracy. For example, central 

difference schemes within control volumes may be employed to 

compute spatial derivatives more accurately. 

Interface Treatment: 

1. Boundary Conditions: 

 Finite difference schemes often require the specification of 

boundary conditions at the boundaries of the computational 

domain. In a finite volume approach, these boundary conditions 

need to be properly enforced at the interfaces between control 

volumes. 

2. Interpolation: 

 Interpolation schemes commonly used in finite difference 

methods (e.g., linear or polynomial interpolation) may be 

employed at interfaces between control volumes to obtain 

values at the faces. 

Challenges and Considerations: 

1. Conservation Properties: 



 Care must be taken to ensure that the hybrid approach 

preserves conservation properties, such as mass conservation, 

inherent in the finite volume method. 

2. Numerical Stability: 

 The stability properties of the combined approach need to be 

analyzed, particularly when employing finite difference-based 

flux approximations or spatial discretization within control 

volumes. 

3. Accuracy and Efficiency: 

 While hybrid methods may offer improved accuracy, they may 

also introduce additional computational overhead compared to 

pure FVM or FDM approaches. Balancing accuracy with 

computational efficiency is essential. 

In summary, while finite difference methods and finite volume 

methods are distinct numerical techniques, there can be situations where 

concepts from both approaches are integrated to leverage their respective 

strengths. Hybrid approaches combining finite difference-based flux 

approximations or spatial discretization with the finite volume framework can 

be beneficial in certain scenarios, but careful consideration of conservation 

properties, stability, accuracy, and efficiency is necessary. 


