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ABSTRACT

This paper discusses the important physical processes relating to the turning motion of typhoon
using radiosonde composite analysis technique. In the analysis, three categories of typhoon were
selected and composited, namely the left-turning typhoon, the straight-moving typhoon and the
right-turning typhoon. Each category contained three time stages. Stage 0 was 12-24 hours before
the turning time period, stage 1, 0-12 hours before and stage 2, 0-12 hours after the turning motion.

Results showed that the mid-upper level warm region was broader in the front-right (or front-

-left) direction before the typhoon turned right (or left). The behavior of the 500 hPa subtropical
ridge played an important role on the typhoon motion change. The 500 hPa tangential wind within
4 degree radius was stronger in the right (or left) side for the left-turning (right-turning) typhoon
composites. No apparent left v.s. right side difference presented for the straight moving typhoon
composites. Results also showed that the wind field perpendicular to the motion direction was
from right to left for the left-turning typhoon and left to right for the right-turning typhoon. The
differences in the wind field parallel to the motion direction appeared to be pronounced above 600
hPa for three composites. The straight- moving typhoon had stronger wind speed than the turning
typhoons.

The 200 hPa and 900 hPa averaged, rear to front wind shear at 5- 11 degree radius was cyclonic
for the left-turning typhoon and anticyclonic for the right-turning typhoon at 12-24 hours before
the turning time period. The vorticity budget analysis at 500 hPa showed significant contrast
between the two turning motion typhoon composites. The A+D (defined as advection term +
divergence term) was positive at 6-10 degree radii in the front-right (or front-left) direction before
typhoon turned right (or left). Such contrast disappeared during the turning period. In addition,
the magnitudes of advection term and divergence term were of the same order at these radii.

In sum, our analysis had demonstrated that the most important factor leading to the turning
motion of typhoon was the changes in the environmental steering flow that the typhoon was embeded
in. Such change in the environmental steering flow could be due to the changes of the large scale
circulation pattern or to that typhoon had moved to an environment with different flow regime. Such
different flow feature appeared primarily at mid-upper levels and in front of the typhoon center.

Key Words : typhoon, typhoon motion, composite analysis



