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Abstract
In this paper, a class of weighted essentially non-oscillatory (WENO) schemes of Hermite interpo-
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lation, termed HWENO (Hermite WENO) schemes, for solving one-dimension convection-diffusion
equations is presented. The main advantage of the schemes is their capability to achieve high or-
der formal accuracy in smooth regions while maintaining stable, nonoscillatory and sharp discon-
tinuity transitions. In this paper, the convection term in the convection-diffusion equation is
solved by the HWENO scheme. In order to ensure the compactness and high order accuracy of the
scheme, the diffusion term is approximated by the three-point Hermite interpolation. Firstly, the
equation is written into a conserved semi-discrete form. The constructed spatial term was based
on the high order accuracy Hermite interpolation, finite volume formulation, and the time term
was advanced by using the nonlinearly stable Runge-Kutta method. A large number of numerical
results verify the validity and stability of the proposed scheme.
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Table 1. Error and accuracy of HWENO schemes
= 1. HWENO #EXXRIREFIEE M

W% % LR i L iR Bk L iR Wik
10 0.0054 0.0064 0.0109
20 1.51e-04 5.16 1.76e-04 5.19 2.76e-04 5.30
40 3.88e-06 5.27 4.50e-06 5.28 7.52e-06 5.20
80 1.10e-07 5.14 1.26e-07 5.16 2.17e-07 511
160 3.30e-09 5.06 3.71e-09 5.08 6.45e-09 5.08
320 1.01e-10 5.03 1.13e-10 5.04 1.81e-10 5.15
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Figure 1. Numerical simulation of Burgers equation
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Figure 2. Numerical simulation of Buckley-Leveret equation
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