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Abstract
In this paper, we propose a modified high-order finite difference Hermite WENO (HWENO) method
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for solving one and two dimensions convection-diffusion equations in uniform meshes. Unlike the
finite difference HWENO method for solving hyperbolic conservation laws, we extend the method
to solve convection-diffusion equations. The key is not to use the flux splitting technique, but to use
the idea of adding higher-order corrections to improve the precision of the numerical flux. Moreo-
ver, in the reconstruction process, we do not use the function and its derivative values on the cell
interface, but use the direct interpolation of the point values of the solution and its derivatives. The
higher derivatives and diffusion term are computed using Hermite interpolation to maintain the
compactness of the method. An advantage of this method is that the reconstruction process of the
numerical flux can adopt any monotone flux. Another advantage is that the modified method still
has the compactness of the HWENO schemes, and also has smaller numerical errors and better reso-
lution on the same mesh. The validity and stability of the proposed method are verified by numeri-
cal examples of one and two dimensions problems.
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Figure 1. One-dimensional Burgers equation
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Table 2. Two-dimensional accuracy test
2. ZHEREENIR
N, xN, i L L i HirE L i i
10*10 3.43E-03 1.08E-02 3.42E-02
20* 20 8.15E-05 5.39 3.65E-04 4.89 1.63E—03 4.39
40 * 40 2.75E-06 4.89 1.74E-05 4.39 1.10E-04 3.89
80 * 80 1.22E-07 4.49 1.09E-06 3.99 9.75E-06 3.49
160 * 160 5.09E-09 4.58 6.44E-08 4.08 8.14E-07 3.58
320 * 320 2.55E-10 4.32 4.55E-09 3.82 8.15E-08 3.32
45. —4 Buckley-Leverett 552
of (u) ag(u 2 2
o, ofu) oolu)_ (o' ot} (26)
ot OX oy ox= oy
PEURE £ =0.01 . W77 o) b A & R8T BLS
2
u
f(u)= ,
(1) u®+(1- u)2
g(u)=f(u)[1-5(1-u)’)
WL AN
1, x*+y*<0.5,
u(x,y,0)= y
0, HAt.
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