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Numerical model for vertical distribution of dissolved oxygen in cold and icy lake ice

BAI Yila', LI Huiying', LI Zhijun’
(1. Department of Mathematics, Bohai University, Jinzhou 121000, China;
2. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: According to the observation data of dissolved oxygen (DO) during January to April of 2011 un-

der

ing

ice of Valken—Kotinen Lake in Finnish, the vertical distribution patterns of DO are examined by analyz-

these data. A new normal distribution model that can describe the spatial and temporal distribution of

the DO is also given. The DO concentration in the numerical model is determined by the depth and the fro-

zen duration of the lake. Compared with the results obtained by using wavelet analysis and Gaussian fitting

time series methods, the DO concentration under ice attained by the proposed model is more agreed with

the

experimental data. The drawn surface and contour line of DO concentration are smoother. Finally, some

considerations are discussed to improve the proposed model in future. This study can be applied to de-

scribe the dissolved oxygen of other cold regions such as icy lake, mariculture ponds, and so on.

Keywords: dissolved oxygen; icy lake; data analysis; numerical model
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