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Research on the Characteristics of Cloud-to-Ground Lightning and

Its Relationship with Radar Characteristics in Jiangxi Province
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Abstract: Using the Doppler weather radar and cloud-to-ground (CG) lightning observation data in Jiangxi
Province from March to September in 2013—2020, we carried out a statistical analysis on the distribution
characteristics of lightning and its relationship with the main features of radar. The results show that the
CG lightning frequency in Jiangxi Province gradually decreases from the northeast to the southwest, and
the Poyang Lake Plain in the north is the area with high CG lightning frequency. The CG lightning fre-
quency has obvious seasonal and diurnal variation characteristics, and the total CG lightning frequency
reaches the peak of one day at 16.:00 BT. The relationship between CG lightning frequency and the low-
level (3 km) radar echo intensity can be described by a logarithmic fitting equation. The number of CG
lightning frequency is positively correlated to the variation trend of the low-level (3 km) radar echo area,
and the stronger the echo, the stronger the correlation. However, there is a phase difference between the
two, and the increase of the CG lightning frequency precedes the increase of the echo area by about 57 % —

60%. In most cases, the increase in both of CG lightning frequency and echo area can be found within 18 minutes.
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The boxplot features show that with the increase of the echo intensity, the extension height of the echo is

lowered correspondingly. but the echo thickness is added slightly. Thus, the radar echo characteristics of

the 10 km radius range around the CG lightning occurrence grid point, where the radar echo intensities are

different, are obtained.

Key words: cloud-to-ground (CG) lightning, radar echo, characteristic analysis
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Table 2 Fitting equation and related parameters of CG lightning frequency and

echo intensity in Jiangxi Province from March to September in 2013—2020
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Fig.8 Variation of Spearman’s rank correlation
coefficients between areas of radar echoes of
different intensities and CG lightning frequency
with and without DTW algorithm processing
in Jiangxi Province from March to

September in 2013—2020
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Fig. 10 Times of area changes of different intensity echoes exceeding or lagging behind that

of CG lightning frequency in Jiangxi Province from March to September in 2013—2020
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Table 3 Mean time difference of area changes of different intensity echoes exceeding or lagging behind

that of CG lightning frequency in Jiangxi Province from March to September in 2013 —2020
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ST 24368 /ij B 18] /min 16. 3 15.8 15.1 14.1 12.9 12.0 9.9
- 24 4 J Bt 6]/ min 18.7 18. 4 17.3 15.5 14.0 12.7 10.2




600 A

% 550 %

35 40 45 50
e 33 5% & / d Bz

(=)}

™

W

~

Jel 0 J5 B /km

!

|

|

|

|

|

|

|

|

|
Q_|

|

|

|

|

|

|

—_
T

P I - L L ]
35 40 45 50
5] 39% 5% % / dBz

AR TR SIS 25 XA 8 Qo AT 75 Y6 A E K Qo o AR A v 18] A £k Fe R P Bk,
EUTFRH% R Qi+ 1.5(Q1 — Q)M Q:—1.5(Q1 — Q) RS F/RFHAL.

Bl 11 2013—2020 4F 3—9 JJ VL VG4 Hh IR & AE B e R B [l 38 fr) Ca) 5 JBE 2% (b)) JEE B
Fig. 11 Boxplots of echo (a) height and (b) thickness of the maximum echo reflectivity

at the accurrence time of CG lightning in Jiangxi Province from March to September in 2013—2020
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