0577-6619/2009/67(5)-0799-10 Acta Meteorologica Sinica "B ¥k

Sepat £ /X (0709) B Bt 72 s ER A A B & W 52

Z R KREE FHE
LI Ying' QIAN Chuanhai? CHEN Lianshou!

LoP AR E s bk RAE K E A KR+, b5, 100081

CEHEA G, A, 100081

1. State Key Laboratory of Severe Weather , Chinese Academy of Meteorological Sciences, Beijing 100081, China
2. National Meteorological Center , Beijing 100081, China

2009-01-31 W ki ,2009-04-06 2L [l .

(8]

Li Ying, Qian Chuanhai, Chen Lianshou. 2009. A study on the eyewall expansion of Typhoon Sepat (2009) during its landfall
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Abstract  Structure change would occur when typhoons approach or cross an island, and that will usually give rise to their intensity
change, track turns, and variations in associated high winds and heavy rains. A phenomenon of eyewall expansion related to Typhoon
Sepat (0709) was found when it was crossing the Taiwan Strait. A study was conducted to investigate the causes of the eyewall ex-
pansion and its relationship with the typhoon intensity change using data from Shanghai Typhoon Institute, FY- [ satellite remotely
sensed images, Taiwan hourly radar echoes, and NCEP 1° X 1° reanalysis fields. Tt is found that (1) Sepat’s eyewall actually broke
down and dissipated after it made land(all at the island of Taiwan, but a new and expanding eyewall formed as soon as Sepat entered
the Taiwan Strait and approached China mainland. It expanded into a big cye with about 600 km in diameter finally. (2) The eye-
wall expansion actually was a formation process of cloud band ring, which was composed by the diffused convective cloud clusters from
the core region of typhoon and its spiral bands, It was associated with many factors including the decrease of underlying temperature,
the weakening of unstable atmospheric stratification, the enhancement of outgoing winds, and expanding descending motion in ty-
phoon core region, etc. (3) An arc humidity frontal zone occurred in the western periphery of the typhoon in lower layer due to the
intrusion of dry air from cnvironmental circulation. The front was favorable for the devclopment of convection, but disadvantageous
for the further expansion of cycwall clouds because of the descending motion on the dry side of the frontal. In this connection, diffused
conveetive cloud clusters were organized by the circular typhoon circulation into an arc form near the front and joined the spiral cloud
clusters in the eastern part of the typhoon circulation, leading to the form up of a ring eyewall. (4) The typhoon decaying was closely
related to the typhoon eyewall expansion. Because condensational heating was weakened and the heating source was dispersed over the
typhoon center in this process, the typhoon warm core couldn’t be sustained, resulting in the dereasing of typhoon intensity. On the
other hand, the input of environmental water vapor and energy was held back by the enhancing radial outflow of the typhoon in lower
to middle layers, convection in the typhoon core region was thus attenuated.

Key words Landfalling typhoon, Eycwall expansion, Humidity front
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Fig.2 FY-1 satellite infrared images during Sepat landfall from 13:00 UTC 17 to 12:00 UTC 19 August 2007

(numbers on each panel indicate day and hour, the same below)
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on 500 hPa at 18:00 UTC 18 August 2007 and (b) relative humidity (unit: %) and
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