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Fig. 1 Schematic of quadiree adaptive grid"*’
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Fig. 2 Vorticity contour and the corresponding adaptive

grid of the flow passing a circular cylinder™’
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Fig. 3 Vorticity field induced by tide for the Cook

Strait and the corresponding local adaptive grid"’
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Fig. 6 Numerical simulation of wind field around the

aeroplane carrier and the corresponding adaptive grid
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Fig. 7 Wave evolution of Japan tsunami and the
[s]

corresponding spatial resolution
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Numerical scheme of Gerris and its application in ocean modelling

WANG Liang' MAO Kefeng' CHEN Xi' ZENG Wenhua'
1 College of Meteorology and Oceanography,PLA University of Science and Technology,Nanjing 211101

Abstract As

more interest from researchers in ocean and hydrology.This paper reviews the development background , research sta-

an open source software based on dynamic quad/octrees adaptive mesh, Gerris receives more and

tus ,main features of Gerris. Numerical scheme of Gerris, including dynamic quad/octrees adaptive grid, dynamic
load-balancing technique , general orthogonal curvilinear coordinates , embedded complex geometries and topography,
are described in detail. Preliminary applications of Gerris in the numerical investigation of ocean modelling are also
demonstrated.Results show that dynamic adaptive grid has a unique advantage in terms of solving multi-scale prob-
lems.Precision of geographic features in ocean modelling can be improved by applications of adaptive grid.Handling
terrain and grid through data in GTS (or KDT) format can meet the requirements in both accuracy and usability. As
a result, combining Gerris with other ocean models has become an important direction in Gerris future development.

Key words Gerris ; quadtree grid,adaptive grid ;dynamic load-balancing ;ocean model ;numerical simulation



