Climate Change Research Letters S {ZZZLHTF 5 PR, 2019, 8(6), 828-834 Hans X
Published Online November 2019 in Hans. http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2019.86091

Analysis and Numerical Simulation of
Thunderstorm and Lightning Process in
Yangtze-Huaihe Region

Yaping Niu

Ocean University of China, Qingdao Shandong
Email: niuyaping@stu.ouc.edu.cn

Received: Nov. 4™, 2019; accepted: Nov. 19", 2019; published: Nov. 26", 2019

Abstract

Based on the conventional meteorological observations data, satellite data and lightning posi-
tioning data, a thunderstorm and lightning weather process are simulated by numerical model
(WRF) in Yangtze-Huaihe region during 2014 April 16 to 17. The results show that the generation
mechanisms of this thunderstorm and lightning are triggered by flow over topography and under
the influence of high-level warm advection and wind shear in horizontal and vertical direction.
Thunderstorm clouds in the embryonic stage of development and the frequency of lightning attain
its maximum, when developed to a mature stage, however, the number of lightning is reduced.
Thunderstorm clouds mainly contained the negatively charged water particles in the upwind side.
However, the ice phase particles exist in the lee wind side. This helps to accumulate a large num-
ber of positively charged along the track of thunderstorm. WRF model can simulate the rainfall
intensity and its zone, the complex terrain plays a significant role in this precipitation process,
and it makes the precipitation to be a wavy distribution at the leeward side, which has a typical
distribution of terrain precipitation.
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12hr Lightning at 0OUTC April 17,2014
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Figure 1. 12 hours of accumulated rainfall (unit: mm)and lightning location (red: Negative Cloud-to-ground Flash, blue:
Positive Cloud-to-ground Flash) from 12 UTC April 16, 2014 to 00 UTC April 17
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Figure 2. The geo-potential height (blue contour, unit: GPM), temperature (red contour, unit: “C) and wind from 12 UTC
April 16, 2014 to 00 UTC April 17
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Figure 3. Vertical profile of thermodynamics on Nan-yang station (112.6°E, 33°N) (a) 12 UTC April 16, 2014 (b) 00 UTC

April 17, 2014
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Figure 4. Evolution of TBB between 14UTC April 16, 2014 and 00UTC April 17 (unit: K)
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Figure 6. Vertical cross sections of simulated reflectivity (shading, units: DBZ), hydrometeors mixing ratio (shading, units:
g/kg), temperature (contour, units: °C) and wind (curly vector) (a) reflectivity (b) reflectivity and temperature (c) water vapor
and wind (d) cloud water and wind (e) graupel and wind (f) snow and wind
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