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Fig. 1 Topographic map centered at Naqu Doppler weather radar
(red dashed circle and gray solid circle label 30 km and 100 km radii of

the center of Naqu radar, respectively)
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Fig. 2 Schematic diagram of precipitation clouds and their matching ellipses
(space-continuous gray grid boxes represent identified precipitation clouds, black dots represent
centroid positions of precipitation clouds and their matching ellipses, and black solid lines
are contours of the matching ellipses) (a)radar volume scan at 1606 BT

4 May 2014, (b)radar volume scan at 1806 BT 20 Jun 2014
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Fig. 3 Maximum radar parameters in the region within 5 km of cloud-to-ground flash location
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(a)the maximum grid value of vertical integrated

liquid water content My . » (b) the maximum precipitation ice content Mpy .y

at 7—11 km, (c) the accumulated vertical integrated liquid water content My,

in areas no less than 30 dBZ, (d)the accumulated vertical integrated

precipitation ice content Mp; at 7—11 km in areas no less than 30 dBZ
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Relationships Between Cloud-to-ground Lightning and Radar Parameters
at Naqu of the Qinghai-Tibet Plateau
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Y (Laboratory of Lightning Physics and Protection Engineering /State Key Laboratory of Severe Weather ,
Chinese Academy o f Meteorological Sciences, Beijing 100081)
Y (Department of Atmospheric and Oceanic Sciences & Institute of Atmospheric Sciences ,

Fudan University s Shanghai 200438)

Abstract

Lightning observation may play a key role in the monitoring of deep convection over the Qinghai-Tibet
Plateau, especially considering that the wide-range and real-time observation ability of lightning location
system. It is firstly necessary to understand the relationship between lightning activity and deep convection
features, which, has been rarely concerned in the Qinghai-Tibet Plateau. Using radar data and cloud-to-
ground (CG) lightning data during May— September from 2014 to 2015, correlations between CG lightning
and radar parameters of thunderstorms are investigated over Naqu, a county in the middle of the Plateau
with relatively strong lightning activity. Continuous spatial regions of radar composite reflectivity above
20 dBZ are identified as storm cells at each 6 min radar volume scan, and “matching ellipses” are used to
enclose the scope of cells, and then whether CG lightning flashes fall in ellipses or cells is decided. Cells
with lightning and located within 30 —100 km of radar center are picked out as thunderstorms. Based on
5626 thunderstorm samples, it is summarized that the maximum radar echo, 20 dBZ echo top and 30 dBZ
within 5 km of CG flash location exhibit normal distribution, with their peak values ranging from 34 to
41 dBZ, 11 to 15 km, and 8.5 to 12 km, respectively. Meanwhile, the maximum vertical integrated liquid
content and the maximum precipitation ice content vertically integrated at 7—11 km both show logarithmic
normal distribution. A total of 4719 thunderstorms that possess no less than 30 dBZ reflectivity (a thresh-
old value for the definition of strong reflectivity) are selected for the correlation analysis. Weak correla-
tions between CG lightning frequency and radar parameters are found while are considered as one-to-one
relationships. However, correlations enhance prominently when the CG lightning frequency in the thun-
derstorm increases. The correlation study based on interval segmentations of radar parameters is then
made and strong relationships are found, indicating the macroscopic correspondences of CG lightning fre-
quency to the intensity of thunderstorms. The area of composite reflectivity no less than 30 dBZ show the
most outstanding correlation with CG lightning frequency among radar parameters which are segmented
linearly, with the correlation coefficient being 0. 75. Among radar parameters that are segmented according
to their logarithms, the logarithm of precipitation ice content accumulated at 7—11 km and in the area with
composite reflectivity no less than 30 dBZ are most prominently correlated with CG lightning frequency,
with the correlation coefficient being 0. 95. Formulas based on linear fittings and power function fittings
are all given, while the power function fittings are a little better according to their corresponding correla-

tion coefficient.

Key words: the Qinghai-Tibet Plateau; cloud-to-ground lightning; radar parameters; correlation



