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The properties of orographically induced precipitation are strongly dependent on the
stability and moisture content of the impinging airflow and orographic profile. 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.

In the three-dimensional simulation, four flow regimes, which are different from
two-dimensional cases, are identified: (1) an downstream propagating convection
mode (2) an upstream and an downstream propagating convections mode (3) an
over-peak quasi-stationary and an downstream propagating convections mode (4) an
downslope quasi-stationary and an downstream propagating convections mode. The
sensitive simulation with a lower CAPE sounding demonstrates that the decreased
initial convection makes the flow regime shift back to the terrain modified flow as
dry cases. The simulations with different aspect ratio and shape of terrain emphasize
the importance of convergence in 3-d environment.
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