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the overall accuracy of a numerical scheme

for a given space-time grid depends mainly on accuracy

• in

- a homogeneous medium

VP/VS ratio

- a smoothly spatially varying medium

spatial variability of material parameters

• at

- a material interface

geometry, continuity of displacement and traction

- a free surface

geometry, zero traction

• of

- a grid boundary

transparency or symmetry

- simulation of source

location, mechanism, time function

- incorporation of attenuation

frequency dependence, spatial variability



here we focus only on the accuracy

in the homogeneous medium

and, specifically,

on the accuracy

with respect to  VP/VS ratio



why ?



because in surface sediments

and, mainly,

in sedimentary basins and valleys

often VP/VS> 5
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FD D     CG 2 = FE L8

FD DS PSG 2 = FE G1
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numerical
solution
in one
time step

( ) ( ) ( ){ }, , ; numerical_scheme ,U x y z t t U t t U t+ ∆ = − ∆

exact values



a relative local error in amplitude
in one time step
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let us compare the schemes

with

the usual spatial discretizations

-
6 grid spacings per wavelength with the 4th-order schemes

and

12 grid spacings per wavelength with the 2nd-order schemes



local relative error in amplitude
for plane S waves propagating in
all directions of the xz-plane
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look now at the convergence of the schemes

therefore,
consider
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conclusions

we compared and analyzed 11 numerical schemes

for their behavior with a varying VP/ VS ratio



the inaccuracy of some schemes

with respect to the VP / VS ratio

inevitably leads to the

considerably lower computational efficiency

conclusions



the inaccuracy of some schemes

with respect to the VP / VS ratio

should be properly

accounted for

in the simulations for complex realistic structures 

conclusions
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