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Abstract By using the tropical cyclone (TC) data from the Joint Typhoon Warning Center (JTWC), the tropical disturbance
(DB) alert messages from University of Illinois, the Geostationary Meteorological Satellite TBB data, the QuikSCAT oceanic
wind data and the NCEP final reanalysis wind data, the statistics of TCs that form in the summer monsoon trough (MTC for
short) is made, and the chief patterns of the monsoon trough associated with the tropical cyclogenesis are discussed. The paper
further analyzes the characteristics of the tropical cyclogenesis within every pattern of the monsoon troughs and the features of
the mesoscale convective systems (MCS) which occur 48 hours prior to the MTC formation. The main conclusions are as fol-
lows: (1) The percentage of the MTCs to all the TCs is about 71% and the MTC can easily further develop into the tropical
storm or typhoon. The probability of the DB in the monsoon trough that can develop into the tropical depression is much higher
than that in the non-monsoon trough. (2) There are five chief monsoon trough patterns that are associated with the tropical cy-
clogenesis and they are the SCS-NWP pattern, NWP pattern, Reverse-Oriented (RO) pattern, Late-Season (LS) pattern and
SCS pattern, respectively. The TCs that effect China come mainly from the SCS-NWP pattern, NWP pattern and SCS pattern.
The developmental probability of the DB in the RO pattern is the highest, but it is the lowest in the LS pattern. (3) The cluster
of MTCs is the main way of the MTC formation. The SCS-NWP pattern is the most important pattern for the cluster of MTCs.
while the cluster of MTCs can very easily occur in the RO pattern. (4) During the process of MTC formation, there are usually
more than two MCSs near the MTC formation position during 48 hours prior to the MTC formation. The large-scale cloud clus-
ters of the monsoon trough can organize MCSs frequently; the period during which the MCSs are active is just the process that
the DB transfers into the tropical depression. Especially when the monsoon trough is very strong, the MCSs are so active that
the cluster of MTC can easily occur.
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Fig.1 Total TC numbers and the MTC numbers during the 1995 — 2004
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Fig. 2 Main monsoon trough patterns
associated with the MTC formation
(a. SCS-NWP, b. NWP, c¢. RO, d. LS, and e. SCS;
the positive vorticity is shaded, the black dash line
is shear line in the monsoon trough (U=0), and

the line vector is the streamline at 850 hPa)
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Fig.3 As in Fig. 2 but for the positions of the MTC
formation (dot) and the TC tracks (black line)
associated with the five patterns of monsoon

trough during the period of 2000 — 2004
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Table 2 The statistics of the TC formation associated with
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