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Fig. 1. (a) Distribution of Sounding observation in Hainan Province; (b) enlarged view of the section in the square of picture (a).
A : Sounding site; Yr: Substations of ADTD; %: Radar site and ADTD substation.
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Fig. 2. The wind, relative humidity (850 hPa) and geopo-
tential height field (500 hPa) at 8:00 (BJT) on August 12,
2019.

i IR BAT 85 T SRR ROE S, A T
Fili UG JZ 58 B 2 I ORI & 8, EL T 113 08
BB W X AT AL RE D 1025 J/kg, U 5
AT R R I A A R

3.2 FIAELR4FE

2019 4F 8 A 12 H 16:24 /247 (Jbatiffal, F
[F]), V3 B & 2 A0 T T o0 v S DXl 3 T R PR R
o SCEARER R L BT RUBE B /N B J b X i
48, MAE RALALBR S i E A BT (5] 3 W], st (e
P TR/ (16:24), 533 R Hoo 7 FHR 28 A
HEREEIRF] 45 ABZ LU L. BEHE R RFE N EE,
o A 1) IR U AL B, 9 L s T FR AR 22
K (16:47). RRARGEEm-ARAL T KBS,
TN TR M B EAL T . =G (R T

=50

#-1t/km

—100

—150

=50 |

-4t /km

—100

—150

=50

-t /km

—100

. (g) 18:07

—-150

. (h) 1818

=50 0 50 100 —-50

Pi-75 /km

50 100 =50 0 50 100

0 10 20 30

40 50 60 70

B 3 EAE BB R R (R 2 km). A RSN

Fig. 3. Radar echo intensity of thunderstorm in different stages A: Sounding site.
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Abstract

In order to directly observe the electric field characteristics and study the charge structure in
thunderstorms occurring in tropical regions, a balloon-borne strong electric field sounding is used to measure the
vertical component of the electric field, temperature within the cloud and real-time location information of the
sounding. Based on the principle of corona discharge, two 1-m-long metal probes are used as the sensors to
detect the vertical electric field. In the summer of 2019, a result of electric field sounding within a local
thunderstorm was obtained in the northeastern coastal area of Hainan Island, China. With the combination of
an S-band weather radar, atmospheric electric field instrument and lightning locating network, the charge
structure of the thunderstorm is analyzed in detail. The results show that the thunderstorm is a small-scaled
local thunderstorm occurring in the afternoon, the sounding starting to be observed at the decay stage of the
thunderstorm. In this period, lightning activities is rare, and the variation of ground electric field is similar to
that of conventional summer thunderstorms. The whole sounding process lasts 34 min, during which the vertical
airflow in the cloud is relatively stable, basically keeping 4—6 m/s. It can be seen from the electric field profile
that the charge distribution in the thunderstorm cloud shows a complex charge structure which is composed of
six charge regions. A negative charge region is lowermost, and above this the polarity alternates successively
from bottom to up, where all charge regions are located above the melting-layer. Due to data interruption, it is
impossible to accurately judge the upper boundary of the upper negative charge region and the information
about the positive charge region above. The remaining charge regions are located in an altitude range of
6.0-6.3 km, 6.3-6.6 km, 6.9-7.3 km and 7.3-8.3 km, respectively. The charge densities in these four regions are
—-1.84 nC/m?3, 1.80 nC/m?, -1.46 nC/m? and 1.04 nC/m?, respectively. According to the existing data, the
charge density of the uppermost negative charge area should be greater than —0.51 nC/m?. Moreover, the upper
positive charge region (the fourth from bottom up) has the largest strength, followed by the negative charge
region above it, both of which are more than 1 km in thickness. The electric field intensities in the other charge
regions are relatively small. The pairs of positive and negative charge regions at the bottom are slightly
different in strength and thickness.

Keywords: tropics, local thunderstorm, electric field sounding, charge structure
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