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a and c are generated by old model; b and d are generated by new model; a and b are January’s ocean flow;

c and d are February’s ocean flow
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Research on adaptive-step calculation model of marine fluid flow
numerical integration

Li Ting', Ji Min', Jin Fengxiang®, Liao Zhongyun', Sun Yong'

(1. Geomatics College » Shandong University of Science and Technology ,» Qingdao 266590, China; 2. Shandong Jianzhu Universi-
tys Ji’nan 250101, China)

Abstract; For the issues that existed in the old streamline numerical integration procedure which used the fixed in-
tegrating-step, such as inaccurate calculation results and unnecessary calculations, literature 15 presented the adap-
tive-step based marine fluid flow streamline constructing algorithm (AMFCA). The adaptive-step integration mod-
el in AMFCA could use the local grid’s flow direction and velocity at same time, and had the advantage of adjus-
ting the integrating-step in two degrees of freedom. But the model also had several issues, such as the streamline
tracking process interruption when the adjacent grids’ flow direction changes rapidly, the calculation endless loop
when the flow velocity is close to zero, and so on. In order to solve these problems, the paper gave a new adaptive-
step integration optimization model. This new model kept all the advantages of the old model, and by limiting the
integral step’s lowest value, it resolved the front issues. In addition to this, through adjusted 2 and s control
ranges, the new model also made the applicability of integration step more widely,improved the computing effi-
ciency, reduced the number of sampling data, and avoided the overlap and saw teeth of streamlines. Through many
experiments and 3D simulating, it verified the practicability and feasibility of the new model.

Key words: ocean flow field; streamline tracking; numerical integration; adaptive step; flow-guided algorithm



