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ABSTRACT

The tropical cyclones (TCs) formation in monsoon gyres is examined based on NCEP-FNL grid data and
infrared satellite observation. From 2000 to 2009, 10 TCs of 290 (3.4%) western North Pacific TCs are formed
in six monsoon gyres, which have to be larger than 2500 km in horizontal scale. Each of the six monsoon gyres
embedded two tropical disturbances that would develop to TCs at the west and the east side within the monsoon
gyre with a 48-hr delay if no unfavorable factors for TC formation was present. Furthermore, eight of the 10
TCs were embedded in monsoon gyres within where two TCs formed, while the other two TCs were embedded
in monsoon gyres with single TC formation. Results also show that TCs formed in monsoon gyres tended to

have large sizes.

The earlier formation of Typhoon Mindulle (2004) and the later formation of Typhoon Tingting (2004)
within the same monsoon gyre are examined with Weather Research and Forecasting Model simulation. Results
show that the TC precursor of Mindulle (Tingting) forms under the synoptic-scale forcing of a region with
strong horizontal wind shear (confluence region) at the center (eastern part) of the monsoon gyre. After the
establishments of TC low-level circulation, convection associated with the synoptic-scale forcing described
above occurs away from the centers of the low-level circulation. Results also show that the critical process for
Mindulle (Tingting) formation is the convective burst at the northwest (southeast) side of the low-level
circulation center, which results to the development and vertical extend of the tangential wind of the TC, after

the synoptic-scale-forcing convection is away.

Key Words: Typhoon, Tropicle cyclone formation, Monsoon gyre
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