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A numerical study of the orographic effect in
a cloud model by semi-Lagrangian method

*

Bo—shyong‘ Chang " Chung-yi Tseng ’

* Weather Center,CAF -
sxInstitute of Physics Academia Sinica & National Taiwan University

It is generally accepted that cumulus convection is one of the most complex
atmospheric phenomena and couldn't be resolved by using conventional data sets
owing to the scale consideration.Further understanding of the three dimensiona
structure in cumulus convection is not feasible until radar obsexrvation is
involved. Meteoroleogists have recognized that cloud micro-physics and cloud
dynamics processes strong interaction in nature since 1960s . Non-homogeneous
thermal andjor dynamical produced circulation for instance orographic forced
vertical motion, lee-side mountain wave etc. could be one of the mechanism
causing convective weather. Therefore, It is acertain that primitive governing
equations with better desciptions on thermal dynamic processes, effectlve
numerical method and prameterization are essential te the cumulus-convection
numerical -study.

Semi-Lagrangian method has been developed and studied for years.Using such
method is advantage in seviral ascepts.For example,it's stable,efficientt and
capable of tolerating larger time-step in numerical calculation,could be used
in a moist and/or significant wind shear flow field.Even in a non-hydrostatic
scheme, semi-Lagrangian has shown it's superliority.

We will use non-hydrostatic semi-implicit semi-Lagrangian method clcoud model
to introduce the non-linear effect causing by mountain which was not involved
ina paralleled study by Tanguay(1990).The purpose of this study is to test the
performance of semi-Lagrangian method with orographic effect through the

. classic mountain wave bases.It is also applied to simulate how convective
initiated by mountain in unstable atmospheric enviroment.
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