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Abstract The synoptic circulation and surface characteristics of 46 convective events occurring over the Huaihe River
and Yellow River basins from June to September during 2007-2010 are investigated. The related environmental
conditions are classified as dry (10 cases) and moist (36 cases) environments according to whether precipitable water is
less than, greater than or equal to 50 mm. The synoptic patterns in dry (moist) environments could be classified into
post-trough and rim of subtropical high (pre-trough, post-trough, and rim of subtropical high) patterns. In addition, cases
in moist environments are frequently accompanied by warm and moist flow. The pre-trough pattern in moist
environments is characterized by various surface systems including a stationary front, inverted trough, cold front, and
warm front. The pre-trough pattern occurs frequently in moist environments but does not occur in dry environments
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among the cases studied here. The convective cases are initialized at the corner of the “S” pattern from the surface to 500

hPa for the rim of subtropical high pattern in both dry and moist environments, but some cases in moist environments

occur near the shear lines at low levels. The post-trough pattern occurs frequently in dry environments but rarely in moist

environments. The aforementioned analyses show that significant differences exist between dry and moist environmental

conditions where severe convective systems occur.

Keywords Huaihe River and Yellow River basins, Synoptic circulation, Surface characteristics, “S” pattern
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Fig. 1 The distribution of radar and upper air radiosonde stations over the Central East China. The squares are radiosonde station; the dots are radar stations;

the triangles are both radiosonde and radar stations.The shading represents the elevation higher than 200 m
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Table 1 The synoptic patterns of cases in dry environments
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Table 2 The synoptic patterns of cases in moist environments
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2007-08-10 60~65 mm R 2008-07-21 50~55 mm
2008-09-19 50~55 mm i 2009-07-07 65~70 mm
2009-09-24 50~60 mm 2010-07-08 55~65 mm
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Fig. 2 The lifetimes of mesoscale convective systems in dry and moist
environments (units: h). The top and bottom of dashed lines represent the
maximum and minimum values, the top, middle, and bottom of boxes

represent the upper quartile, median, and lower quartile values
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Fig. 3 As in Fig. 2, but for properties of preconvective environments of cases in dry, moist, and all environments: (a) Lifting condensation level (units: hPa);

(b) most unstable CAPE (units: J/kg); (¢) MUCIN (units: J/kg); (d) surface based CAPE (units: J/kg); (e) SBCIN (units: J/kg); (f) down draft convective

available potential energy (units: J/kg); (g) lifting index (units: K); (h) precipitable water from surface to 300 hPa (units: cm)
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Fig. 4 Schematic diagram of the post-trough pattern in dry

environments. Three types of surface systems: warm front (left),

between high and low pressure (middle), inverted trough (right). “C”
represents cold, “W” represents warm, “L” represents low pressure,
“H” represents high pressure, and pentagram represents the initial

location of convection
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Fig. 5 Severe convective weather in Henan and Anhui provinces on 14 June 2009: (a) Radar composite reflectivity (shaded, units: dBZ) and the hourly

precipitation amount (numbers, units: mm/h) at 2100 BT (Beijing Time); (b) the evolution of radar composite reflectivity (shaded, units: dBZ), high wind and

hail reports (numbers at stations represent the Beijing time of high wind or hail occurrence, and the full barb represents 4 m/s) during 1900-2300 BT
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Fig. 6 The synoptic circulation at 1400 BT 14 June 2009: (a) Geopotential height (solid line, units: dagpm), temperature (dashed line, units: K), and specific

humidity =4 g/kg (shaded) at 500 hPa; (b) geopotential height (solid line, units: dagpm), positive vorticity (shaded, units: 10~ s™), and depression of the dew

point (dashed line, units: K, areas with values <2 K were shaded with dots) at 700 hPa; (c) as in (b), but for 850 hPa. The black thick solid line represents

shear line; the triangle represents the initial location of convection; the full barb represents 4 m/s
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Fig. 7 Surface field at 1600 BT 14 June 2009: Temperature (shaded, units: “C); sea surface pressure (black solid line, units: hPa); depression of the dew point

(red dashed line, units: ‘C); the full barb represents 4 m/s. “H” represents meso-high; “L” represents low pressure; triangle represents the initial location of
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Fig. 8 Schematic diagram of the rim of subtropical high pattern in dry
environments. “C” represents cold; “W” represents warm; “L” represents
low pressure; “H” represents high pressure; pentagram represents the initial

location of convection
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represents warm, “M” represents moist, “L” represents low pressure, “H”

represents high pressure, and pentagram represents the initial location of

convection
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Fig. 12 Schematic diagram of the rim of subtropical high pattern in

moist environments. Surface system: stationary front. “W” represents
warm, “M” represents moist, “L” represents low pressure, “H” represents

high pressure, and pentagram represents the initial location of convection
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