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Abstract 

An orthogonal terrain-following coordinate (OS coordinate) was taken by 

Li et al. (2013) to tackle the advection errors in the classic σ coordinate. A 

series of 2-D linear advection experiments using bell-shaped terrain had been 

implemented to analyze the effect of the OS coordinate of reducing the 

advection errors. In this study, we further investigate the OS coordinate. First, 

we give out the numerical solutions of the OS coordinate surfaces in 3-D and 

then we implement new advection experiments using wavelike terrain to 

analyze the OS coordinate tackling the steep terrain. Finally, we compare the 

results of advection tests using the OS coordinate and the associated hybrid σ 

coordinate to investigate the distinct impact of the “orthogonal grid” of the OS 

coordinate in terms of the advection errors. The experimental results show that 

the OS coordinate have better performance than the classic σ coordinate near 

steep terrain, and the orthogonal grid can reduce the advection errors. 
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