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Research progress on extreme precipitation of Typhoon FITOW (2013)
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Abstract Typhoon rainstorm disaster tops the three types of disasters ( rainstorm, gale, storm surge) of
typhoon and extreme precipitation of typhoon is the direct cause of rainstorm disaster. The study on
extreme precipitation of typhoon is helpful to enhance the understanding of its mechanism and to improve
the forecast of extreme precipitation. The strong Typhoon FITOW (2013) has the characteristics of strong
intensity as landing, intense precipitation, wide range of influence, and severe disaster caused by it. In
this paper, the characteristics and formation mechanism of the extreme precipitation of Typhoon FITOW
are reviewed and summarized. The heavy precipitation process of FITOW is mainly divided into two
stages, resulting in two heavy precipitation centers in the area of Hangzhou Bay and the junction of
Zhejiang and Fujian provinces. The extreme precipitation of FITOW is due to the multi-scale interaction of
environmental factors, terrain, and internal conditions. Environmental factors involve the effect of double
typhoons, the intrusion of weak cold air, typhoon inverted trough, vertical wind shear, and upper-level

jet stream, among which the continuous water vapor transport by the easterly jet outside of Typhoon
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DANAS is the key physical factor for the extreme precipitation of FITOW ; the topographic enhancement

effect is an important reason for the rarely seen heavy precipitation in Yuyao, Zhejiang; the convergence

and condensation of water vapor, the melting of graupel, and the migration of raindrops in convective

areas are the important internal factors for the rainstorm amplification.
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Fig.1 Daily precipitation observation of Typhoon FITOW (a. from 20:00 BST 5 to 20:00 BST 6, b. from 20:00 BST 6 to 20:00
BST 7, c. from 20:00 BST 7 to 20:00 BST 8, d. from 20:00 BST 8 to 20:00 BST 9 October; colored, units: mm; red
typhoon symbol for track of FITOW in daily precipitation chart at corresponding time, black typhoon symbol for track of

FITOW ; Credit: WANG et al.'®)
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Fig.3 Distribution of water vapor flux ( colored, units; g + hPa™

(b) October 2013 ( Credit: XIE et al.’**)
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Fig.2 Tracks of strong typhoon FITOW and super typhoon
DANAS (time interval; 6 h) and terrain ( shaded
area for altitude above 300 m) distribution ( Credit:
LIU et al.B**)
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Fig.4 Height-meridional section of mean pseudo-equivalent

potential temperature (isoline, units; °C) over zonal
belt from 119°E to 123°E at 02:00 BST 8 October
2013 (Credit; XIE et al."*")
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