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 21 

Abstract  A severe squall line event was studied by the conventional observation data, automatic 22 

weather station data, GFS analysis field data with special resolution of 0.25° and temporal 23 

resolution of 6h, Doppler radar and radar wind profiler in Eastern China on 4 March 2018. The 24 

results demonstrated that it was a rare severe squall line with features of untimely occurrence, fast 25 

moving, wide range and catastrophic damages during early spring (late winter). It grew and 26 

evolved in divergence area of upper air jet, in front of low level southwest jet axis and in the warm 27 

area of a low level vortex. The meteorological elements varied fiercely during this process. The 28 

large horizontal temperature gradient which formed by the surface cold pool and warm air ahead 29 
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of the squall line enhanced the intensity of the system. The severe thunderstorm high, strong 30 

pressure gradient and fast moving of the strong squall line resulted in the extreme damaging gale. 31 

Furthermore, the extreme damaging gale would be intensified by the bow echo, supercell, 32 

downward transportation of momentum and special terrain (such as smooth lake, trumpet terrain 33 

and narrow tube effect). 34 

Key words  Extreme damaging gale, Squall line, Cold pool, Downward transportation of 35 

momentum, Terrain 36 
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Ӟ ᵬ ȂTakemî 2006̆ 2007̃ ҹᵞ68 

ᴪ ̆ ⱬ ‗ ᵬ Ȃ ԍ69 

ⱴ ᵬ ̂ ḡ 1̆992̕ 2̆010̕ 2̆010̕ ̆70 

2012̕ ḡ ̆2012̃ Ȃ ̂2010̃ ῤ ᵣ71 

ҹ Ȃ ´ ̂2016̃ Ҭ ꜚ ȁ72 

Ῥ№ ᴪ ῤ Ȃ 73 

2018 3 4 ׆ ⌠ қ ₮ ԅѿ ̆ ῒ74 

׆ 4 14 ̂ ֤ ̆Ҋ ̃ ῀ ӊ ̆ ҹѿ ≢ ̆75 

Ҭ₮ ȁ — ԅ №Ҥ Ȃ76 

≠ ȁ ꜚ ⱴ ȁGFS 0.25°×0.25° 6h № ̆77 

ץ יּ ȁ ̆ ל № ȁ № Ҭ № ̆78 

Ȃ 79 

 80 

2 ’ 81 

׆ 2018 3 3 ̆ ₮ ԅ ̆82 

қ ꜚ ⌠̆ԅ 3 4 Ҋ ̆ ѿ ⱴ ̆ ῒ ׆ 4 13~14 ῀83 

ӊ ̆ ѿ № Ȃ 84 

ѿ ᴪ ̆ᵖ ץ̆ ҹᶛ̆201885 

῀ ӈ҉ ҹ 3 11 ̆ ץ ̂ ̃̆86 

Ȃ ≢ ȁ Ȃ ȁ ҈ 8 ̂17.2 87 



 

4 

 

m/s̃ ҉ץ ̆10 ̂24.5 m/s̃ ҉ץ Ӟ ₮ ׆̆ 3 488 

’№ ̂ 1̃ ץ ⌠̆10 ҉ץ ̂ ̆ ȁԓ ȁ҈ ȁ89 

ȁ ȁΈ ṕ҈ №≢ 14 ȁ15 ȁ16 ȁ17 ̆18 ȁ19 2090 

̃ ԅ ҩ ȁ ̆ ғ ȁ ῤ ₮91 

ԅ 14 ҉ץ ̆ ҹ 63.9 m/s 17 ̆92 

҉ ȁ ᵩ ȁḱ ῐ ȁ ₮ ԅ— Ȃ ꜚ93 

Ӟ 1̆3~14 1̆0 Һ 4̆ ӊ 1̆0 ₮94 

ԅ ȁ ҈ ֜ ԅ̆ӊ Ῥ қ ꜚ̆⌠ 20~21 ̆ ₮95 

Ȃ׆ ⌠ ҂ȁῇ Ὲ ֽֽ̆ ԅ 7ҩ ̆96 

ԅ 100 km/h̆ ӊ Ȃ №Ҥ ̆ 30 mm/h ̂97 

1 Ҭ ̃₮ Ҍ ̆ ԅ ̆ ῍ 11ֲ98 

Ҭ ֙̆ Ӟ 2ֲ ֙̆ ̆ ṕ ȁ99 

ṕȁ Ȃ 100 

JX

QZ

FY

Fuj i an

Zhej i ang

Hubei

Hunan

J i angxi

Anhui

14 00:

15 00:

16 00:
18 00:

17 00:

19 00:
20 00:

 101 

1 2018 3 4 ’№ Ȃ Ó24.5 m/ŝ 10 ̃ ̂ ȁԓ102 
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Figure 1 Observed rainfall and wind on 4 March 2018. Hollow symbols represent the stations with the maximum 105 

wind velocity Ó 24.5 m/s (boxes, pentagrams, triangles, circles, diamonds, hexagons and inverted triangles denote 106 

1400, 1500, 1600,1700, 1800, 1900 and 2000 BT (Beijing time), respectively), black dots indicate the stations with 107 

the 1-h accumulated rainfall Ó30 mm/h. JX, QZ and FY indicate Jianxian, Quzhou and Fuyang, respectively 108 
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Figure 2 Temporal variations of meteorological elements at (a) Jinxian; (b) Quzhou and (c) Fuyang from 1300 to 126 

2200 BT 4 March 2018. Thin solid, thick solid and dashed lines indicate relative humidity (units: %), station 127 

pressure (units: hPa) and temperature (units: Ņ), bars indicate precipitation (units: mm) 128 
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̂b̃500 hPa̕ ̂c̃700 hPa̕ ̂d̃850 hPaȂ ̆ ȁ ̆142 

℗  143 

Figure 3 Wind field (wind barbs, units: m/s) and geopotential heights (contour, units: gpm) at: (a) 200 hPa; (b) 500 144 

hPa; (c) 700 hPa and (d) 850 hPa at 0800 BT on 4 March 2018. The thick arrow lines denote Jets, the dashed 145 

circles indicate divergence or convergence area and the thick dashed lines indicate the trough line or shear line 146 
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Figure 4 Distribution of TBB (shaded, units: Ņ) at (a) 1000; (b) 1200; (c) 1400; (d) 1600; (e) 1800 and (f) 2000 172 


