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The fundamental dynamics of orographic effects have been explored in previous
observational and modeling studies for the special, idealized case of adiabatic
condition (i.e., without precipitation). In contrast, our understanding of orographic
precipitation is largely limited due to the lack of high-resolution observations in the
vicinity of topography, and the diabatic effects also complicate the processes
associated with the interactions between airflow and terrain.

In this study, detailed ground-based and airborne Doppler radar observations
collected from the Taiwan area and recent mesoscale field experiments are used to
document the mesoscale airflow and reflectivity associated with orographic
precipitation occurring in different environmental conditions. Both the upstream effect
and the upslope forcings will be investigated.
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B8] = : Schematic vertical cross section depicting two different precipitation mechanisms
(““upslope triggering” in upper panel and “windward slope convergence” in lower panel)
identified by airborne Doppler observations on 4 October 1999 during MAP 10P5. This
section is oriented approximately southwest-northeast normal to the orientation of the
mountain barrier. (adapted from Yu et al. 2003)
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i8] 7 : Two-dimensional schematic vertical cross section normal to a south-north
quasi-stationary convective line that developed off the southeastern coast of Taiwan
on 16 June 1987. The symbols H1, H2, L1, and L2 denote major components of the
pressure field retrieved from airborne dual-Doppler synthesis winds. Heavy solid
arrows indicate salient airflow features within the convective line, and shading
denotes main precipitation associated with the line. Near-surface horizontal airflow
(indicated by wind barbs) in the vicinity of the convective line is primarily derived
from a combination of flight-level winds at ~310 m MSL measured by the NOAA P-3
and sparse island observations. ‘Lr’ denotes the Rossby radius of deformation, an
approximate horizontal scale of upstream extent for the orographically blocked
north-northeasterly flow present to the west of the convective line. (adapted from Yu et
al. 2001)
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