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Numerical simulation of current change and diffusion of oil

film after the Chongqi bridge construction
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Abstract: Using the 3-D estuarine coastal and ocean numerical model ECOM in the north
branch of Changjiang estuary, combined with oil film drift and diffusion module, the current
change duc to Chongqi bridge project, and the arca, thickness, trace of oil {ilm were studied af-
ter the oil spill accident happened at the sca-route in waterway. The results of model calculation
showed that the main influence on current concentrated on bridge hollow and piers alter bridge
construction. The current was less influenced as the distance from the bridge increases. The cur-
rent speed increased about 48 cm/s on the waterway and reduces on the piers. In the case of
southeast wind with 4 m/s, with ebb tidal current the oil film drifted to downriver area of north
branch during spring tide. To the 6th hour oil film diffused to the mouth of north branch. During

flood tide, to the 6th hour oil film reached to the middle of Xinchunsha. Moreover, the change of
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wind speced and direction has a significantly influence on the oil [ilm trajectory and pollution cx-
tent in the port.
Key words: Chongqgi bridge; numecrical simulation; current change;  drift and diffusion of

oil film
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Fig.2 Model calculation domain and grids of small areas
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Tab.1 The maximum change of surface current and direction at flood and ebb tide during spring

tide in cach station (after project minus before project)
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Tab.2 Temporal area variation of oil film in the case of southeast and northwest wind
with 4 m/s speed and oil spill happened in the sca-route km?

AL (AR 4 m/s) /pm

AL (PEIL IR 4 m/s) /pm

/b , - - -
5 1 0.2 0.05 5 1 0.2 0.05
1 3.24 5. 41 7. 64 10. 05 3.47 6.47 9. 56 12.32
_ 2 5.34 10. 40 14.27 17.76 5.90 10. 66 15.43 19. 80
B 3 6.73 15.30 22.93 28. 42 8.01 16. 53 22.91 28.05
4 6.63 19. 46 29.36 36. 30 7.81 20. 00 29.32 35.52
5 6.28 24.65 33.64 40.17 6.97 21. 46 33.24 40.93
) 6 5.75 25. 74 38.47 44,28 7.13 23.38 36.09 44,58
‘éﬂ 7 5.42 26.16 40.97 49. 64 6.03 25. 91 39.95 48.30
8 5.05 24.37 42.83 53.33 5. 66 26. 02 41,82 53.53
1 3. 64 6.23 8. 47 10. 65 3.27 5.73 8.5 11.37
2 4.65 8.89 14.55 19.33 6.32 11. 28 16.71 21.26
% 3 7.37 14. 85 22.63 29.15 6.25 16. 44 24.85 31.75
4 7.28 20. 31 29.75 36. 7% 5.80 18.25 29.35 39.99
5 6.53 22. 44 34.47 44,31 5.98 19.23 35.09 51.79
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‘éﬂ 7 6.76 22. 50 37.59 56. 14 5.16 28. 21 47. 46 72.02
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Tab.3 Temporal variation of the maximum oil film thickness in two different wind situations  pm
ff i /h - a0 - ff i /h - M8 -
R R 4 m/s PEIER 4 m/s R R 4 m/s PEIER 4 m/s
1 160. 46 94.817 1 93. 88 101. 465
W 2 57.98 46.913 % 2 69.14 57.827
3 34,50 22. 405 3 63.24 37.050
4 25. 41 29.975 4 76. 71 29. 091
5 27.79 46.891 5 77.01 30.114
6 26. 26 20. 405 6 77.04 15. 324
# 7 20. 26 16. $45 i 7 77.04 9.150
8 15.87 39.418 8 31.95 12.710
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Fig. 7 The drift trace of 0.5 micron thickness oil film within 8 hours in the case of southeast wind
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Fig. 8 The drift trace of 0. 5 micron thickness oil film within 8 hours in the casc of northwest wind
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