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ABSTRACT

A NE-SW oriented line echo formed over the northern Taiwan Strait in the afternoon of 6 June 2000 and
moved rapidly southeastward with a speed of 13 m s™'. It evolved into a bow echo in the period of 1430-1800
LST with a life span of 3.5 h. As it passed the Taoyuan International Airport at 1623 LST, a gust wind from
northwest direction with a speed of 16.5 m s was observed. The purpose of this paper is to investigate the
formation and evolution processes as well as the associated mesoscale features of this bow echo by analyzing

environmental conditions, mesoscale circulations, and Doppler radar echo and radial winds.

Results showed that the convective available potential energy (CAPE) reached a high value of 3047 m’
sZat 0300 UTC (1100 LST) on 6 June. Meanwhile, dry air occurred in the mid-troposphere and the proper
vertical wind shear (256°, 14.5 m s) existed in the lower to middle troposphere (1000-500 hPa). The
environmental conditions were favorable for the formation of a bow echo. The length of the bow echo was
about 120 km with a maximum intensity of 58 dBZ. A strong rear-inflow jet was observed to collocate with
the bulged axis of the bow echo. Apparently, the high CAPE and the strong vertical shear were favorable for
the formation of the elevated rear-inflow jet. Downdraft was also enhanced to turn a line echo into a bow echo.
This process was responsible not only for the formation of a reflectivity notch in the rear side, but also for
the intensification of the notch by the inflow of mid-tropospheric dry air. Finally, it caused the decaying of the
bulged echo. It was also found that a mesoscale anticyclonic (cyclonic) vortex formed at the height of 1-3 km
to the south (north) side of the bow echo. As the vortex couplet (i.e. bookend vortices) formed, the rear-inflow
jet was apparently intensified. The twisting effect of the downdraft on vertical shear was responsible for the

formation and maintenance of the bookend vortices.

Key Words: bow echo, bookend vortices, environmental conditions, mesoscale feature



