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Fig. 2 The number of annual mean thunderstorm

days changes with monitoring radius
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Table 2 Comparison of the number of lightning days and the number of thunderstorm days at 25 stations

W% Ta/d T/ T
r=6 km r=7 km r=28 km r=9 km r=10 km

g0 27.0 0.543 0.599 0.673 0. 747 0.815
5 H 20. 3 0.836 0.918 0. 984 1. 066 1.131
WA 39.3 0. 983 1.072 1. 119 1. 140 1.174
Pag 22.5 0.756 0. 852 0.941 1. 030 1. 059
i e 26. 2 0. 605 0.688 0.777 0. 809 0. 885
ESR 28.2 0.651 0.769 0. 822 0. 876 0.923
25 a) 26.8 0.994 1. 099 1.205 1.298 1. 404
B 29.0 0.920 0.994 1.098 1.167 1. 207
K BH 35.5 0.751 0. 850 0. 944 1. 023 1. 094
Ik 25.5 0.641 0.699 0.732 0. 804 0. 837
feigi) 34.7 0.793 0.938 1.077 1.178 1.284
T 37.8 1. 300 1.366 1.419 1.471 1.511
bl 23.0 0.913 1.022 1. 087 1.167 1.217
TE 31.3 1.106 1.213 1. 309 1.367 1. 441
g 32.0 1. 167 1.281 1.422 1.516 1.599
K& 26.0 0. 590 0. 647 0.705 0.724 0.788
=0=] 39.0 1.047 1. 085 1.132 1. 145 1.175
BhRE 26. 0 0.679 0. 750 0.795 0. 846 0. 885
b} 27.5 1.103 1. 139 1.170 1. 200 1. 242
e 2m 25. 2 0.974 1.079 1.159 1.219 1.291
4 FH 29.0 0.661 0.747 0. 810 0.908 1.011
B 29.7 0.730 0.837 0.916 1.022 1. 090
IR 26.5 0.541 0. 660 0.736 0. 855 0. 937
R 38.3 1. 030 1.104 1. 204 1. 265 1.330
# % 32.7 1.097 1.163 1. 209 1.224 1. 281
S 29.6 0. 856 0.943 1.018 1.083 1. 145
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Table 3 Comparison of the number of annual mean lightning days and

the number of average maximum annual thunderstorm days

for different monitoring radius

242/ km Ti/d Tamax/d T 5 Tanan22MH/d
r=18 44.3 47.7 —3.4
=20 46.3 47.7 —1.4
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r=26 50. 2 47.7 2.5
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Table 4 Comparison of the number of annual mean lightning days and the number of

annual mean thunderstorm days for different monitoring radius

oL T 5 Ty T 5 Ty T 5 Ty N, 5 Ty

S T e THE 1 7 e W 2
r=17 28. 4 29.6 —1.2 0.943 0. 8379 0.6442
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Table 5 Comparison and verification of T, and

T, 5 T\,Ty,Te 3 LI
T,, Ty ,Ts from 2007 to 2012 at 25 stations

b % Ta/d T/d Tai/d Ta/d T/ T Tar/Ta Taz/Ta E\/% E) /% Es/%
22 it 27.0 16.2 27.1 24.1 0.599 1. 003 0.893 40.1 0.3 10.7
2" 20.3 18.7 26.6 24.5 0.918 1.307 1. 205 8.2 30.7 20.5
WA 39.3 42.2 37.6 37.9 1.072 0.956 0. 963 7.2 4.4 3.7
=E 22.5 19.2 28.2 25.7 0.852 1.254 1. 141 14.8 25.4 14.1
1 B 26.2 18.0 27.6 25.1 0.688 1. 054 0.958 31.2 5.4 4.2
ES: 28.2 21.7 28.7 26.6 0.769 1.018 0.943 23.1 1.8 5.7
2 4q) 26.8 29.5 29.2 30.0 1.099 1. 089 1.117 9.9 8.9 11.7
I 29.0 28.8 31.2 30. 7 0.994 1.074 1. 059 0.6 7.4 5.9
K fH 35.5 30. 2 32.2 31.8 0. 850 0. 908 0.895 15.0 9.2 10.5
Ik 25.5 17.8 28.3 24.8 0.699 1.109 0.974 30. 1 10.9 2.6
Ak 34.7 32.5 23.9 29.2 0.938 0. 689 0.843 6.2 31.1 15.7
ik 37.8 51.7 32.3 38.7 1. 366 0.853 1. 024 36.6 14.7 2.4
! 23.0 23.5 28.3 27.0 1.022 1.229 1.174 2.2 22.9 17. 4
TE 31.3 38.0 31.6 34.1 1.213 1.010 1. 088 21.3 1.0 8.8
Fi 3 32.0 41.0 25.0 32.6 1.281 0.783 1.018 28.1 21.7 1.8
KAE 26.0 16. 8 27.0 24.1 0.647 1. 040 0.929 35.3 4.0 7.1
EN=] 39.0 42.3 34.9 36.7 1. 085 0. 894 0. 940 8.5 10. 6 6.0
Bhe 26.0 19.5 27.8 25.3 0. 750 1. 068 0.972 25.0 6.8 2.8
bAL 3] 27.5 31.3 27.9 29.3 1. 139 1.014 1. 065 13.9 1.4 6.5
Mg 25,2 27.2 23.9 26. 4 1. 079 0.948 1. 049 7.9 5.2 4.9
25 29.0 21.7 32.2 28.3 0.747 1. 109 0.976 25.3 10.9 2.4
B 29.7 24.8 29.7 28. 4 0.837 1. 001 0.958 16.3 0.1 4.2
o7 3 26.5 17.5 28.1 25.1 0. 660 1. 062 0.945 34.0 6.2 5.5
2N 38.3 42.3 34.5 37.2 1. 104 0. 900 0.970 10. 4 10.0 3.0
X 32.7 38.0 35.4 35.3 1.163 1. 083 1.081 16.3 8.3 8.1
Ty 29.6 28. 4 29.6 29.6 0.943 1.018 1. 007 18.7 10. 4 7.4
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artificial observations and calculated by the binary method
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v 4 Ta/d T\/d Ta/d Te/d T\/Tq Ta/Ta Ta/Ta E\ /% Ey /% E;/%
LRk 27 15 23.2 21. 6 0.556 0. 860 0.799 44. 4 14.0 20. 1
i85 31 32 33.5 32.6 1. 032 1. 082 1. 050 3.2 8.2 5.0
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35 M) 33 34 24.9 29.5 1. 030 0.753 0.895 3.0 24.7 10.5
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Comparison of the Number of Thunderstorm Days from
Lightning Location System and Artificial Observations

Wang Xueliang” Zhang Kejie” Zhang Yijun®” Zhu Chuanlin”
Y (Lightning Protection Center of Hubei Province, Wuhan 430074)
2 (Chinese Academy of Meteorological Sciences, Beijing 100081)

Abstract

Using the lightning location system (LLLLS) monitoring data of Hubei Province from 2007 to 2012 and
1983 —2012 artificial observations, 25 meteorological stations with theoretical detection efficiency above
95% are selected to make a relative analysis on the number of thunderstorm days monitored by LLS with
different monitoring radius () and artificial observations. Results show that annual mean thunderstorm
days of artificial observations and LLL.S monitoring data agree mostly in the radius which range from 6. 4 km
to 10. 2 km. In the circular area when =7, 8, 9 km, the difference is minimum, with the average differ-
ence of about 19%. When »<(7 km, the annual mean thunderstorm days from LLS monitoring data is less
than that of artificial observation, while it is more than artificial observation when =8 km, and it can re-
place the number of maximum annual mean thunderstorm days of artificial observations when r=22 km.
The ground flash density do not change significantly with the monitoring radius in the range of 2—40 km,
the annual mean flash density is 3. 9—4. 1 times/(km’ * a) and the average value is 4 times/(km?® « a) for
each monitoring radius. According to data of LIS, 3 methods are suggested to calculate the number of an-
nual mean thunderstorm days of artificial observations. The first method is using the number of annual
mean thunderstorm days of LLLS monitoring data when »=7 km to represent the artificial observations di-
rectly, called direct substitution method. The second method is to calculate the number of annual mean
thunderstorm days of artificial observations by the equation with one unknown quantity on the basis of the
annual mean flash density data when =8 km, called ground flash density method. The third method is u-
sing the binary equation to calculate the number of annual mean thunderstorm days of artificial observa-
tions on the basis of the number of annual mean thunderstorm days and the annual mean flash density data
when r=8 km, called binary method. The examination shows that the binary method is the best, followed
by the ground flash density method and the direct substitution method. The number of annual mean thun-
derstorm days of 25 stations calculated by binary method from 2007 to 2012 are equal to that of artificial
observations, and the average difference is 7. 4%. In 2013, the gap of the number of annual mean thunder-

storm days between binary method and artificial observation is 0. 8 d, and the average difference is 12. 3%.

Key words: lightning location system (LLLS); artificial observations; the number of thunderstorm days



