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Characteristics Analysis of Mesoscale Convective System

Causing the Extreme Flash Rain in Yichang

FAN Yuanyue' LUO Jiangin® ZHANG Jiaguo®* YE Dan' CHEN Liang'
1 Yichang Meteorological Observatory of Hubei Province, Yichang 443000
2 Wuhan Central Meteorological Observatory, Wuhan 430074

Abstract: Based on Doppler radar data, automatic weather station data and conventional observation data,
the environmental conditions and mesoscale convective system (MCS) in Yichang from 2016 to 2017 were
analyzed. The results showed that there are three synoptic situation configurations of extreme flash rain
(EFR): baroclinic frontogenesis category, quasi-barotropic category and low-level warm advection forcing
category. In the baroclinic frontogenesis environment, the cold front is slower in the central and west of
Yichang. The heavy updraft caused by the front, which is stronger, combined with the warm and humid
airflow makes MCS high and thick. The strong vertical shear causes hanging structure of the cell. The
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instantaneous rainfall intensity is stronger and the duration of convection is longer when the airflows are
converged and blocked by the terrain, resulting in intermittent and dispersive EFR. The quasi-barotropic
type | occurs at the inner edge of the subtropical high. The center of convergence formed by the topogra-
phy with developing of the southerly in the saddle field triggers and strengthens the convective cell, cau-
sing heavy instantaneous rain intensity., Extremely, the weak steering flow and the backward propagation
effect of the weakening cell in the piedmont area of the downwind side cause the convection to be streng-
thened again in the valley area in front of the mountain, resulting in EFR with short time, very small range
and heavy rain intensity. The quasi-barotropic type [ occurs at the convergence of the warm moist easter-
ly and northerly flow of the boundary layer while the easterly wave moves to west, resulting in heavy pre-
cipitation tower deep echoes with ultra-low center of mass. The topographical transition zone on the east
side of the mountain merges the northerly wind and the easterly wind several times, causing the EFR with
relatively small intensity, larger area and lasting several times. In the warm advection forcing environ-
ment, a convergence line is formed with the strengthening of southwestern jet. The deep and strong echoes
inclined downstream are arranged along the convergence line. The shear line and convergence line are in ac-
cord with the trend of rain band and the “train-effect” appears on the convection line, causing the cell to be
regenerated and strengthened, moving downstream in the upstream of the convection line. So the line EFR
with discontinuity distribution appears some times in a row on the convection line.

Key words: extreme flash rain (EFR), quasi-static, back-propagating, train effect
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(“¥Y¢” marks the radar station, “O” marks the location of Tiangi Station, “-+"marks Yidu Station;

red arrow line indicates surface winds, black dotted square indicates MCS, colored area indicates altitude

in Figs. 2b and 2d, the same below; AB red
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(a) The conceptual model of weather conditions before the occurrence of quasi-barotropic type | EFR,

(b) temperature (isotherm, unit: C), wind field (barb) and dew point temperature (colored) at 1000 hPa, and
(¢) sounding chart (T-lnp) at Yichang Station at 20:00 BT 7 July 2016
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Fig.5 Base reflectivity at 1.5° elevation of the multi-cell storm of Yichang Radar (a, ¢, e) and comprehensive

analysis of surface mesoscale (b, d, f) at 22:10 BT (a, b), 22:50 BT (¢, d) and 23:10 BT (e, );
radar composite reflectivity and vertical profile at 22:50 BT (g) and 23:50 BT (h) 7 July 2016

(“5%” marks the radar station, “O” marks the location of Longquanshan Station, “-+”marks Yiling Station

colored area indicates altitude in Figs. 5b, 5d and 5f; AB red straight line is the profile position in Figs. 5g, 5h)
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Fig. 7 Base reflectivity at 1. 5° elevation of the multi-cell storm of Yichang Radar (a, ¢, e), analysis of surface

mesoscale (b, d, f) at 11:00 BT (a, b), 12:00 BT (c, d) and 13:00 BT (e, {); radar composite
reflectivity and vertical profile at 12:28 BT (g) and 13:30 BT (h) 3 August 2016

(“y%” marks the radar station, “O” marks the location of Xiaotingquantong Station, “-”marks Bailihuang Station;
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