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Study on the relationship between lightning activities and
thunderstorms over the high-latitude regions in Northeast China

GAO Yingying', ZHU Baoyou', MA Ming'**

(1. School of Earth and Space Sciences, CAS Key Laboratory of Geospace Environment,
Uniwversity of Science and Technology of China, Hefei 230026, China;
2. State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China)

Abstract: The relationship between lightning activities and summer thunderstorms in the summer time
during 2009 ~ 2010 in Northeast China was investigated by utilizing VLF/LF multi-station network
lightning data, Doppler radar echo data and NCEP/CPC Global IR cloud-top temperature data. The results
show that most of the lightning occurred in regions where the radar echo exceeded 40 dBz, and the
maximum height of 30 dBz radar echo of lightning-producing thunderstorms exceeded 6 km. During the
evolution of thunderstorms, the peak time of flash rate slightly lagged behind the peak time of the max

height of 30 dBz radar echo. The flash rate tended to increase exponentially with the maximum height of 30
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dBz radar echo. Lightning was observed to occur in regions with an IR cloud-top temperature of 210~240

K, and it seems that the IR cloud-top temperature of lightning-producing thunderstorms during the

dissipation phase was warmer than that during other stages and that the height of cloud top was lower.

Key words: northeast China; thunderstorm; lightning; max height of 30 dBz; IR cloud-top temperature
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Tab.1 Overview of summer thunderstorms in northeast China

r5 fi 8] FRLmlE] /min - A EEER
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100709(1) 09 :35~10 :59 84 49
100709(2) 10 :07~11:36 89 35
100709(3) 11 :25~14 :50 205 840
100711(1) 21 :56~00 :54 178 1181
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Fig. 1 The illustration of PPI and TBB with lightning and RHI (distance height) profile
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Fig.2 The time evolution of the max height of 30 dBz radar echo and the flash rate



% 11 4

ALBHSHERERAFNEE TRMALBGXEZHR 909

A LLE R TG 15 A E R B 13 A~ E N
& A TR 2 H 30 dBz TR 3K 11 i 5 K = BEAE 6 km
DL b AU 2 AT 2109 30 dBz F5 i 813 i K R
/2 6 km, BT (5 L6 A 43 50 R 86. 706 Fi 13. 3%, B L
L 38 1o X 12 b XA A DN R R R
¥ 30 dBz F5 35 Il & B i AT e 0t R A TN
BB E BRI AZE 30 dBz FHik R K S E L
76 6 km LA F. W UL, B & 30 dBz By ik [l i oK &

L]

=
]

0
J
|

Fey

b3

1 7N30 dBz i Ik ik e AR S / km
[=.%
]

(=]

1234567 89101112131415
CE L)
B3 WEREENZH
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and the max height of 30 dBz radar echo
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