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TP2 700 hPat B EHBHEKE » RS L ES) » EARS TREB o Z£700 WPagEH E
B fich » B TM2 » ECBAERME MR LA BB G0 - HIREE - B4 RE R R I e 58
o ZETMIES » HAREA{HMIES -3 x 1072 hPa s~! » ETMO & TP1 B4} I E —4 x 10~ hPa s~
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EEmES - HFHERNEZE  MIFRRBEAUME/MEEFYNRE > BBEHEN
MERERE o Hitt > HBRBURENS > BT ARERENMEBAREN » BREBRERENS
BRP/MEEE—H o

AR A Kuo (1974) R E 2 8L R AT SRE BB o

1

Po -
M, = - (V-qV)dp + o Cp |Vil(q0 — @) (1)
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M XPM SEMERCEEREN/KSPES EREEE - RRAREREZKEESHE
VB CHEBEBEIKEERE c puRp AFIRRRAL S TRZRE » o BBELER > 0o ~ W
R RIREERRER  KFEBZRILR > Cp BREIMRE (drag coefficient) o HFE R} ER
ZE O AXPRARARERSHNKSES > A

Po .
M = _/ (V-q7) dp 2)
Pu

DAMY 8953 i 2R3 sm B BB EA -

B7RE TMIETP2EKSIESE > BERBRES > ERBERK - ERESRRIERN » K NE
BB E - @WEGMEFEIE A > BKRIESHM 700 WPa 5 H B 353 69 2 19 2 A8 0L ( PR L 6
RET)  KRBESBEMPREIR GRS » MASESRENMCP AT RAR T o TMI
B AKKBEMAER < L0 WP s » FETMO R TPIE#IEG6 x 107% hPu s~ » TP2EF#Y
B7x 107" hPa s™! o BUREBEMELE T00-500 WP RS i L 7153 Bh 921785 AU IR A 0T RS2 » 78 4
BRHP RO IR ERRAREEOEZR -
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ABSTRACT

In this study, twelve cases of explosive cyclones (with central sea-level-pressure deepening rate
larger than 1.5 bergerons) occurring over the East Sea near Taiwan during 1980-1990 were selected to
perform composite analysis. A 40° x 40° latitude/longitude compositing box with 500 hPa relative
vorticity maximum as the center of this compositing box is defined to investigate the composite
structure and mean characteristics of explosive cyclones during the cyclone’s development {36 hours
before and 24 hours after the maximum pressure deepening time). The data utilized are ECMWE’s
analyses with 12 hours’ interval.

The results show that a distinguish 500 hPa relative vorticity maximum can be seen in associ-
ation with the cyclone’s development. The incipient cyclone mainly caused by low-level instability
is characterized by prominent baroclinicity with 500 hPa trough tilted to the west of the surface
cyclone. The 500 hPa trough becomes in phase with the surface cyclone as the warm-core cyclone
deepens explosively.

The relative vorticity and three-dimensional wind analyses reveal that the composite cyclone
is a shallow system with vertical extent up to 500 hPa level only. The 300 hPa strong cyclonic
vorticity is a part of the secondary circulation of the upper-level jet stream. However, the strong
upper-level divergence of the indirect circulation at the left-front region of the upper-level jet stream
is a favorable condition for the explosive deepening of the surface cyclone. The vorticity budget and
the isobaric potential vorticity analyses also reveal that the increasing of cyclonic vorticity during
the antecedent development is due to convergence in the lower levels and vertical vorticity advection
in the middle levels. At the explosive stage, horizontal vorticity advection is the major contribution
to the increasing of cyclonic vorticity. At the upstream to the west of surface cyclone, downward
intrusion of high potential vorticity air can be seen in the upper levels as the cyclone begins to deepen
explosively. In 700-500 hPa layer, moisture convergence can be seen in region of upward vertical
motion in association with the surface cyclone, which indicates the significance of latent heat release
to the development of the explosive cyclone. Thus, in addition to the low-level baroclinic instability,
latent heat release and upper-level large scale forcing could also be important to the development
of explosive cyclones occurring over the East Sea.
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