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Abstract The Beijing Broadband Lightning NETwork (BLNET) is a regional total flashes 3D (three-dimensional)
location network that combines research and business. In 2015, the BLNET hardware, station network layout, and
location algorithm were updated and upgraded to improve the sensitivity of the sensor and improve computational
efficiency and detection performance. BLNET features the functions of IC (Intra-Cloud) flashes, CG (Cloud-to-Ground)
flash-pulse-type identification, and current peak estimation, as well as 3D real-time location of lightning radiation pulses
and the fine location of the channel-resolvable lightning discharge process. The analysis of the real-time 3D location
results for the lightning radiation source pulse during the thunderstorm that occurred on 7 July 2017 shows a total of
11,902 lightning flashes during the thunderstorm process. Most of these flashes were dominated by IC flashes, with CG
flashes accounting for just 28% of the total. PCG (Positive Cloud-to-Ground) flashes account for only 5% of the total
number of CG flashes. During the mature period of the thunderstorm, the maximum lightning frequency was 927 flashes
(6 min)"". By comparing and analyzing the location of the lightning radiation source and the radar echo at the
corresponding time, the radiation source was found to be basically concentrated in the strong echo range. The fine location
results of the PCG flashes indicate that the initial stage involved a clear pre-breakdown process. The origin of the
lightning radiation source was about 5.4 km above sea level, and then the channel developed upward. At about 10 km, the
channel began to exhibit a horizontal development. The fine location results of the NCG (Negative Cloud-to-Ground)
flashes indicate that the discharge first originated from a height of about 7.1 km, then the channel developed to the south,
and some negative pilot branches developed downward. After about 38 ms, the channel stopped developing for a short
time. After 17 ms, the channel development began again and the air was re-energized. The above results show that

BLNET can locate and monitor 3D real-time lightning activity of the whole thunderstorm life history, as well as obtain the
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fine location of the lightning 3D discharge channel.
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Fig. 1 Distribution of BLNET (Beijing Broadband Lightning
Network) stations. The triangles represent the positions of stations. The
red triangles indicate that there are 4 sensors (fast antenna, slow
antenna, magnetic antenna, and VHF antenna); the black triangles
indicate that there are 3 sensors (fast antenna, slow antenna, and VHF
antenna); the blue triangles indicate that there are 3 sensors (fast
antenna, slow antenna, and Magnetic antenna). Color shadings represent

altitude
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Fig. 2 Radiation source horizontal location error (units: km) simulated
by the Monte Carlo method after the BLNET upgrade at (a) 0 km, (b) 5 km,
and (c) 10 km altitude. Black pins indicate BLNET stations
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Fig. 6 The superpositions of lightning radiation source location results and radar echoes (units: dBZ) at four moments (2030 BJT, 2054 BJT, 2124
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represent the PCG lightning flashes radiation source, and the pink purple crosses represent the NCG lightning flashes radiation source
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