0577-6619/2008/66(3)-0293-09 Acta Meteorologica Sinica S

FHARERRSPZ4EEE MR
FEXRAIE S FHFAE

M RWE
DONG Jili TAN Zhemin

MR R RE R FEERIBE M E AL, RAOBA R A, 210093

Key Laboratory of Mesoscale Severe Weather/ MOE , and Department of Atmospheric Sciences, Nanjing University, Nan-
jing 210093, China

2007-01-31 Y . 2007-04-06 B [A].

Dong Jili, Tan Zhemin. 2008. The convection and moist stratified flow over an idealized three-dimensional mountain: conditional
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Abstract The properties of orographically induced convection and flow over the three-dimensional mountain within the conditional un-
stable atmosphere are strongly dependent on the trigger mechanism of convection, and the interaction between orographic flow, convec-
tion and gravity wave induced by mountain or convection. In present study. a series numerical experiment to the quasi-steady stratified
flow over an idealized three-dimensional mountain with an upstream profile of uniform wind speed, constant moist buoyancy frequency
and constant relative humidity are undertaken. Based on the moist Froude number, four different flow regimes for the moist stratified
flow over an three-dimensional mountain under the conditional unstable atmosphere are identified: (1) an downstream propagating con-
vection mode, (2) an upstream and an downstream propagating convections mode, (3) an over-peak quasi-stationary and an down-
stream propagating convections mode, (4) an downslope quasi-stationary and an downstream propagating convections mode. There are
two different mechanisms for the formation of orographically induced convection: (1) orographic lifting and flow decreasing, and (2)
orographic flow forcing, i. e. upstream splitting, lee vortex and gravity wave breaking. In the case of larger Froude number, the con-
vection induced by the orographic forcing could break the upstream and downstream orographic flow structure, but only a litter effect on
the gravity wave breaking over the leeside. Initial CAPE have important role not only on the transportation and evolution of convective
system, but also on the orographic flow in the moist environment. The sensitive simulation with a initial lower CAPE demonstrates that
the decreased initial CAPE makes the flow regime shift back to regimes for lower Froude number.

Key words Orography, Moist convection, Gravity wave, Flow regime, CAPE
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Table 1 The design of numerical experiment
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Fig. 2 Horizontal component of wind speed u (m/s, contour interval 2 m/s) and horizontal wind vector
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Fig. 4 Horizontal component of wind speed u (m/s. contour interval 2 m/s) and horizontal

wind vector for dry simulation 3DR2(a. 60 min, b. 180 min)
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Fig. 14 Same as in Fig. 3, but for 3DR2-MB (a. 105 min, b. 150 min)
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