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Abstract In this paper, the characteristics and formation of "train effect” in the spiral cloud belt
of Typhoon "Fitow" (No 1323) are analyzed. The results show that there is a “train effect” during
persistent rainfall over the south bank of the Bay of Qiantangjiang in Zhejiang. According to the
stable position of the rain belt, it can be divided into two "train effect", they last about 3-4 hours,
and the space span is 1-2 longitude distance;The rainstorm area shows the characteristics of band,
with high precipitation efficiency. The precipitation exceeds 25mm per hour and propagates
forward linearly. The average reflectivity of radar echo in the spiral cloud belt of typhoon with
over 35dBZ also shows a linear band structure. The trend of precipitation belt and radar echo
deviated from the typhoon center by more than 25 degree to the right. From the formation of the
"train effect", the direction of the high-altitude guided air flow and the direction of the surface
mesoscale disturbance convergence zone are basically consistent with the movement direction of
the convective cell in the "train effect", which provides the basis for its nearly linear arrangement.
The mesoscale disturbance convergence or vortex formed along the coast provides important
conditions for the occurrence or development of convection in the spiral cloud belt in coastal areas,
and forms the beginning and maintenance mechanism for the rapid growth and subsequent
development of convective clouds, which plays an important role in the formation, development
and maintenance of "train effect".
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Fig.1 Response function curve of nine point filter operator
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Fig.2 Moving path of Typhoon "Fitow" before and after the landing (dotted line, the day and hour below the dotted line) and
process precipitation (colored area, unit:mm) from 08:00 BT 6 to 14:00 BT 7 on October 2013
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Fig.3 Geopotential height (black solid line, unit: dagpm).temperature(red dotted line, unit: °C). water vapor flux
(colored area ,unit: g-cm™-hPa'-s") and flow field (black arrow)at 850 hPa at 20:00 BT 6 October 2013 (a)and2:00
BT 7 October 2013 (b)
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Fig.4 Wind (wind vector, unit: m's™') and horizontal divergence (red contour, unit: m-s')at 200 hPa at 20:00 BT
6 October 2013 (a) and2:00 BT 7 October 2013 (b). Wind (wind vector, unit: m's™') at 850 hPa andhorizontal
divergence (red contour, unit: m-s™) at 925 hPa at 20:00 BT 6 October 2013 (c) and 2:00 BT 7 October 2013 (d).
Figure 4e shows the 850 hPa wind field in Zhejiang and coastal areas, with the blue arrow representing the

position of the jet stream axis. Filling area represents wind speed
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Fig.5 Eight hour precipitation (coloring, unit: mm) from 01:00 BT 7to 09:00 BT 7 on October 2013. The black
dotted line is the central path of the typhoon. (b) is the 8-hour average reflectance (colored area, unit: dBZ) of the
Ningbo Doppler radar. Gray shade is the terrain above 200 meters
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Fig.6 Hourly precipitation distribution of the st "train effect" (a) from 01:00 BT 7 to 04:00 BT 7 on October
2013 and the 2nd "train effect" (¢) from 05:00 BT 7 to 09:00 BT 7 on October 2013. In figure(a), red, blue and
green lines represent hourly precipitation greater than 25mm per hour during the periods of 01:00-02:00,
02:00-03:00 and 03:00-04:00. In figure(c), red, purple, blue and green lines represent hourly precipitation greater
than 25mm per hour during the period of 05:00 to 06:00, 06:00-07:00, 07:00-08:00 and 08:00-09:00. Figure (b)

and (d) are the average radar reflectance of the two "train effect" (colored area, unit:dBZ)
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