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Numerical simulation of morning breakup between the mountains
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A stably-stratified air layer formed in a valley at night under fine weather conditions is destroyed by radiation heating

of the rising sun. During the morning transition, turbulent convection and upslope flow gradually destroy the stable air

layer. The process known as a “morning breakup” demonstrates many interesting features, depending on the strength of

atmospheric stratification, radiation heating rate and geometry of the valley. In this paper, we particularly investigate

the non-uniform, non-symmetric and time-dependent heating on the ground of the valley, which are actual phenomena

when the valley lies in the north-south direction. Moreover the above result is compared with the standard result when

the valley lies in the east-west direction and is uniformly heated. The mechanism of “morning breakup” for two

different heating processes is discussed.
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Fig.3 Five regions for setup of potential temperature on the ground.
Note that, for case B, the valley lies in the north-south direction.
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Fig4 Potential temperature contor for initial conditions.
(N=10.0083[1/s])
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Fig.5 Velocity vectors .Case A : Valley in the East-West direction.
(N=0.0083[1/s] A gq=10[K])
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Fig.6 Potential temperature contours. Case A: Valley in the East-West

direction. (N=0.0083[1/s] A q=10[K])
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Fig.7 Velocity vectors. Case B: Valley in the North-South direction.
(N=0.0083[1/s] A gq=10[K])
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Fig.8 Potential temperature contours. Case B: Valley in the North-South

direction. (N=0.0083[1/s] A q=10[K])
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Fig9 Velocity vectors and potential temperature of the valley shown in
Fig.7(c) and 8(c). The color bar is given in Fig.(8).
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