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Study of the shapes and maintenance mechanisms of meso-p scale 1ine-shaped

precipitation systems in the middle-latitudes

Abstract

Meso-B scale (~100km scale) line-shaped precipitation systems often last for
long time and cause severe disasters like localized torrential downpour. In the
precipitation systems, convective cells repeatedly generate and develop one by one
sustaining long lives of the systems. Because generating position and moving
direction of convective cells are affected by the environment around the
precipitation system (e. g vertical profiles of horizontal wind and humidity), the
shape of the precipitation system (i.e. the orientation of the precipitation system
and the extension of precipitation areas) depends on the environment. To investigate
the shape of the line-shaped precipitation systems, and their structure (i.e.
evolution and moving direction of convective cells and airflows inside), some of
meso- P scale precipitation systems developed in the middle-latitudes were analyzed
by using the special observation data and numerical model outputs. There have been
reported so far the squall line type and back-building type as mechanisms to generate
and maintain the line-shaped precipitation systems. Besides these ones, we found a
new one that should be named "back- and side-building type’. In the precipitation
system of the back- and side-building type, the convective cells generate at the
windward side of the middle-level wind and move to leeward. The direction of the
low-level inflow with the high equivalent potential temperature air is almost
perpendicular to that of the middle-level wind. Therefore, the low-level inflow
enters into the convective cells from their sides and is continuously enhancing the
cells.

The comparison of the observed precipitation systems suggest that the

middle-level wind direction relative to that of the low-level inflow and middle-



from their sides and is continuously enhancing the cells.

The comparison of the observed precipitation systems suggest that the
middle-level wind direction relative to that of the low-level inflow and middle-
level humidity are important factors of the environments which determine the shapes
of the line-shaped precipitation systems. The numerical simulations were performed
by changing these environments. When the direction of the middle-level wind was
opposite, same and perpendicular to that of the low-level inflow, the squall line
type, back-building type and back- and side-building type precipitation systems were
organized, respectively. The mechanismof the meso- B scale line-shaped precipitation
systems can be explained by the following two key points; (1) the convective cells
move by middle-level wind, (2) the convective cells generate and develop where the
low-level inflow converges with the diverging airflow from the precipitation system.
Dry middle-level air does not affect the type of meso-B scale line-shaped
precipitation systems, however it decreases the precipitation amount. The influence
of dry middle-level air is strongest in the back-building case, because dry
middle-level air evaporates the cloud water while passing through the meso-p scale
precipitation system In contrast, the decrease im the precipitation amount is
smallest in the squall lime type, because dry middle-level air enhances the

convergence near the surface.





