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Analysis on Heavy Rainfall Event Caused by “Train Effect”

in a Meiyu Front of Hubei Province
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Abstract: An urban flooding was caused by heavy rainfall in Wuhan on 6 July 2016. Based on Doppler
weather radar of Wuhan and surface automatic station observation, and EC 0. 25°X 0. 25° fine-grid model
data, the charactersitics of heavy rainfall, the evolution features of mesoscale convective system (MCS),

the environmental condition and radar echo structure of Meiyu front are studied in this paper. The result
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shows that (1) the heavy rainfall event occurred under the circulation pattern of typical Meiyu period. The
high temperature and high humidity areas on the northwest side of the subtropical anticyclone were stable
with the Jianghuai shear line, and the heavy rainfall appeared in the convergence zone of the southwest
low-level jet. (2) The train line was mainly composed of the mesoscale system near the Jianghuai shear line
or boundary convergence line. The mesoscale cyclonic convergence and low-level southwest jet maintained
a long time, which is the main reason for the formation of the “train effect”. (3) Heavy rainfall was a typi-
cal MCS, which moved along the southwest-northeast direction, and the special topography of Hubei rein-
forced the “train effect”. (4) The MCS has three distinct characteristics in radar echo. The first one is
MCS in the radar echo pattern belongs to the band composed of stratiform and convective rain train line,
consistent with the trend of the southwest airflow. The second is MCS moved in the direction of stratiform
cloud and train lines were almost the same., MCS’s direction was parallel to the train line, and the compo-
nent perpendicular to the train line is quite small. The third is the convective cells were newly born and
strengthened in the upstream on the train line, moving downstream. The convective propagation direction

and train line were in the opposite direction. (5) The southwest jet near the ground and bulls eyes intensi-

fied the precipitation.
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Fig.1 (a) Accumulated precipitation from 08:00 BT 5 to 08.:00 BT 7 July 2016 and
(b) temporal evolution of hourly precipitation from 08:00 BT 5 to 20:00 BT 6 July 2016

at Yuxian Station in Caidian, Xiliuhe Station in Xiantao and

Wanyue Middle School Station in Wuhan of Hubei Province
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Fig. 2 Conceptual graph of multi-scale and multi-height influencing systems for 5—6 July 2016 Meiyu
front heavy rainfall event (a); 925 hPa wind field at 08:00 BT (b) and 20:00 BT (c¢) 5 July, and
08:00 BT 6 July (d); surface charts at 20:00 BT 5 July (e) 2016
(In Fig. 2a, thick purple arrows indicate HLJ; red and green arrows are LLJ at 850 hPa and southeast monsoon, respectively;

wind barb gives 850 hPa observational wind field at 20:00 BT 5 July 2016; yellow and blue solid lines show South Asia

high and subtropical anticyclone, respectively; purple line with red and blue markings give the location of Meiyu front;

green shaded area is the area of heavy rain; infrared cloud image at 03:00 BT 6 July 2016 is shaded. In Figs. 2b—2d.,

thick black arrow indicates 925 hPa north cold air; gray lines are contour lines; gray double solid line is 925 hPa

shear line. In Fig. 2e, thick bule arrow is north surface cold air)
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Fig. 4 Evolution of surface mesoscale systems from 5 to 6 July 2016
(a) 925 hPa 20:00 BT 5 July, (b) 925 hPa 23:00 BT 5 July, (¢) 925 hPa 02:00 BT 6 July;
(d) surface 02:00 BT 6 July, (e) surface 04:00 BT 6 July, (f) surface 05:00 BT 6 July;
(g, h) sketh map of two kinds of multi-cell transmitting
(Black, red and gray arrows are north air stream, south (south east) air stream at surface and south air stream
at 925 hPa, respectively; red dotted line is composite reflectivity =30 dBz, unit: dBz; the double black

and gray solid lines are the mesoscale convergence line at surface and Jianghuai shear line)
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