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Numerical Study of Terrain and Underlying Surface Effect on Bohai Gale
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Abstract: In order to study the effect of underlying surface near Bohai Sea on gale, sensitivity experiments
of terrain and sea surface with two northeasterly gale cases on 13 and 15 April 2009 were conducted using
the WRF (Weather Research and Forecasting) model. The results show that the terrain to the north of Bo-
hai Sea may enhance the wind force over the sea, and gale occurs more easterly and cold air moves more
slowly. The dynamic block of the northeastern terrain of Bohai Sea may weaken the wind force over the
north Yellow Sea. The bell-mouthed terrain to the north of Bohai Sea may enhance the wind force to the

northeastern part and weaken the wind force to southwestern part. The sea surface may enhance the wind
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over the sea to 3—5 m « s ' in the southern part and 2—3 m + s™ ' in the northern part, which causes the
“shoreward gale” effect. The stronger the wind, the more obvious the ocean effect. In all, the effect of sea
surface is stronger than the effect of terrain.
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Fig.1 The 10 m wind field and SLP near the Bohai Sea at (a) 05:00 BT and (b) 08:00 BT 15 April 2009;

the hourly change of meteorological elements at Tuoji Island (¢), and at Dawenliu Island (d)

from 08:00 BT 14 to 20:00 BT 15 April 2009
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Fig. 3 Simulated 10 m wind field by the
control experiment (a) and simulated wind
speed and observation data at Tianjin Bohai

A Platform (b) at 05:00 BT 15 April 2009
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Fig. 4 Simulated wind fileds by the three sensitivity experiments and wind speed difference

between sensitivity experiment and control experiment (the contour)

(a) remove the northen terrain of the Bohai Sea (TER1), (b) remove the eastern terrain of Liaoning (TER2),
(¢) remove the eastern and western terrain (TER3) at 05:00 BT 15 April 2009
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control experiment (CNTL) and the three sensitivity experiments
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