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Abstract. By using the surface observational data, typhoon track data and ECMWF global reanalysis data,
as well as the objective synoptic analysis technique (OSAT), tropical cyclone (TC) track similarity area
index (TSAD and the airflow trajectory model (HYSPLIT4. 9), this paper analyzes the characteristics and
the causes of the extreme precipitation created by the Severe Typhoon Fitow over the coastal region of
Southeast China, and reveals the intensification role of binary typhoons in extreme precipitation. First,
Fitow causes the maximum daily precipitation of 395. 6 mm in Yuyao and Fenghua, which ranks the second
daily extreme TC precipitation in Zhejiang Province in record. Two distinct intense precipitation stages are

found in the precipitation process. Secondly, such intense and continuous rainfall during and after Fitow’s
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landfall is mainly due to the existence of Super Typhoon Danas. In the first stage of the severe precipitati-

on the interaction of the binary tropical cyclones contributes to the extremity, causing Fitow to move much

faster than before. Moreover, Danas transports about 79 % moisture to the raining region, acting as an im-

portant contributor to the extreme precipitation over the southern coast of Hangzhou Bay. In the second

stage, as the circulation of Typhoon Fitow almost dissipates, the combined interaction of Super Typhoon

Danas and cold air causes the occurrence of the extreme precipitation.

Key words: Severe Typhoon Fitow, extreme precipitation, diagnostic analysis, effect of binary tropical cy-

clones
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Table 1 Top ten TCs causing TC extreme daily precipitation over the southeast coastal region of China

He44 RHEAEG = HhC AR Gk B K H K B/ mm
1 2005 Haitang S A e 472.5
2 2009 Morakot BLRLTE 8 A o 415.2
3 1999 Wendy 7031 Wi VLI N 403. 8
4 2013 Fitow e RARAS " B2 395.6
5 1977 AMY BES gL 394.5
6 2003 Morakot BT e 392.4
7 1996 Lisa Fivh KT 384. 1
8 1969 Elsie -4 TE A 381.7
9 2009 Linfa AL tE AR 350. 4
10 1999 York 258 tEdEK R 347. 2
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Fig. 1 Distribution of the precipitation
during the process of Severe
Typhoon Fitow (unit: mm)
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precipitation in Fitow impacted region
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Fig.3 Distribution of accumulated precipitation (unit;: mm) for two intense precipitation stages of Severe Typhoon Fitow
(a) 1st stage: 21:00 BT 6—10:00 BT 7 October, (b) 2nd stage: 02:00—10:00 BT 8 October
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[Dashed box is the similar region (23°—28°N,
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Table 2 Element values of Fitow, the severe precipitation TC group and the weak precipitation TC group
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Fig. 5 Relative locations of Severe Typhoon Fitow and super typhoon Danas

(a) tracks of the two typhoons and variation of the line segment (dotted line) between the two typhoon

centers during the period of Fitow landfall, (b) variation of the distance between the two typhoon centers
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Fig. 7 Distribution of precipitation (unit: mm) and HYSPLIT model analysis region (a)

and distribution of vapor channels (b) during the first intense precipitation stage of Fitow

(Dashed box in Fig. 7a represents the HYSPLIT model analysis region and

the percentages in Fig. 7b represent the contribution to the channels)
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Table 3 Characteristics of the vapor channels during

Fitow’s first intense precipitation stage
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Fig. 8 Distribution of wind (wind bar, unit: m « s*') and divergence (colorful shade, unit:10"7 s~ ")
at 200 hPa (a) and 850 hPa (b) at 02:00 BT 7 October 2013
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(a) 02:00 BT during Fitow’s second intense precipitation stage,

(b) 14:00 BT after Fitow’s second intense precipitation stage
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