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NUMERICAL STUDY OF THE ADVECTION EQUATION

Chen Yung-san
(Institute of Atmogpherio Physics, Academia Bindoq)

. ArsmrRAOT

The advection equation in two space dimensions is integrated numerically in a
long period using the second-order finite diffemence scheme, the fourth-order Finite
difference scheme, the cubie spline scheme and the spectral derivative scheme (the
pseudospectral seheme), respectively. In these experiments, the.velocity field is amsumed
to be the uniform rotational velocity fleld or the deformation veloeity field, and the
conical distributions with the different radii are chosen as the initial conditions. It
is shown mumerically that the spectral derivative scheme which has not the phage srrors
gives results signifieantly more accurate than those of the other schemes, the cubic
spline scheme is less aceurate than the speeiral derivative scheme, the fourth-order
finite difference seheme is less accurate than the cubie spline scheme, and the second-
order finite difference scheme gives results least accura.te in terms of both amplitude
and phase errors,

The general derivative formmulas of th four schemes mentioned above are gwen
in the form of weight coefficients. It is shown that the derivative formula of high
accuracy is non-local,




