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Table 1 Characteristics of cross sections of Hequ reach
/m /m /m
0 30.2 860 2 80 0. 025
2800 55.0 856 100 0. 025
5400 12.5 815 80 0. 030
7700 18.3 81 2 80 0. 30
10100 66.7 89 6 200 0. 030
14550 31.0 847 2 120 0. 025
16750 66.7 846 2 280 0. 025
20000 24.0 844 5 100 0. 018
24300 33.3 82 6 50 0. 020
26500 8.2 8372 20 0. 030
30545 20.0 840 2 40 0. 025
33800 20.0 #L5 280 0. 020
35530 24.0 895 60 0. 030
40500 25.0 837 8 70 0. 025
43000 26.7 856 160 0. 025
45900 15.0 855 220 0. 030
50355 17.1 8325 60 0. 030
53 604 37.5 832 2 100 0. 030
58533 40.0 828 6 120 0. 025
4.2

26 km 5

1977 ,

11 26 8 11 29

=0, v=0, (u/dn) =0,

2 l=F il

4
Fig 4 Study reach of the Yellow River
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Fig. 10 Variation of averaged freezing fringe position
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Fig. 12 Thickness of ice cover in Shitizr Yangmian reach on
Nov. 27
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Fig. 14 Thickness of ice cover in Yingzhantar Longkou reach on

Nov. 29
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2D numerical model for river-ice processes based upon body-fitted coordinate
MAO Ze yu, XU Xin, WANG Armin, ZHAO Xue feng, XIAO Han

( State Key Laboratory of Hydroscience and Engineering, Tsinghua Uniersity , Bejing 100084, China)

Abstract: To simula e accurately the complicated boundary conditions and overcome the problems caused by wide gap of scale
between length and width, and change of computational boundary conditions as water level variations, a 2D river ice numerical
model based upon the body-fitted method is developed by using the principles of hydrodynamics and thermodynamics and corr
sidering the influence of the frazil ice accumulating under ice cover and the shape of freezing fringe of ice cover during the riv
er ice process. The model is capable of determining the velocity field, the distribution of water temperature, the concentra ion
distribution of the frazil ice, transportation of the floating ice, the progression, stability and thaw of ice wver and the trans
portation, accumulation and erosion of ice under ice cover. MacCormack scheme is used to solve the equations. The model is
validated through the field observations in Hequ reach of the Yellow river. The results show that the 2D mumerical model pre

sented is capable of simulating the river ice process with accuracy.

Key words: river ice regime; natural river; body fitted coordinate; 2D river ice model
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