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摘要摘要摘要摘要： 

在云闪雷电定位系统中，根据雷电信号的时域特征设计检测概率高、虚警率低的雷电检测算法至关重要。研制了

一套中心频率为115 MHz、带宽为10 MHz的甚高频(very high frequency，VHF)频段雷电信号接收、采集与实

时流盘存储系统，基于短时能量参数法对大量实采数据进行了统计分析，初步获得了雷电发生至结束过程中，其

VHF频段电磁辐射信号的时域分布规律。以雷电脉冲持续时间、雷电脉冲时间间隔以及相对能量大小为统计特

征，雷电信号可分为单峰能量脉冲和多峰能量脉冲群。上述结论可为确定雷电信号检测门限和数据缓存深度、处

理吞吐率提供指导。 
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Characteristics Analysis on Lightning Waveforms at 115 MHz Frequency Band
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Abstract: 

In cloud-lightning location system it is of crucial importance to design a lightning detection algorithm 
with high detection probability and low false alarm rate according to time-domain characteristics of 
lightning signals. A lightning signal acquisition and real-time streaming storage system operating at 
very high frequency (VHF) frequency with an 115 MHz center frequency and a 10 MHz bandwidth is 
developed, and by use of short-time energy method the statistical analysis on lots of acquired real-time 
data is performed, thus the time-domain distribution law of electromagnetic radiation signals in VHF 
frequency band from the beginning to the end of the whole lightning discharge process is preliminarily 
obtained. Taking the duration of lightning pulse, interval between lightning pulses and the magnitude of 
short-time energy as statistical characterization, lightning signals can be divided into single-peak 
energy pulse and the multi-peak energy pulse cluster. Above-mentioned conclusion is available for 
reference in the determination of the detection threshold, the data cache depth and the throughput rate 
of lightning signals of real-time lightning signal processing system. 

Keywords: 

收稿日期收稿日期收稿日期收稿日期 2010-04-27 修回日期修回日期修回日期修回日期 2010-04-07 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2010-10-17 

DOI: 

基金基金基金基金项项项项目目目目: 

“十一五”国家科技支撑计划重大项目(2008BAC3B00)。  

通通通通讯讯讯讯作者作者作者作者: 杜海明

作者作者作者作者简简简简介介介介: 

作者作者作者作者Email: duhaiming-007@163.com 

参参参参考文考文考文考文献献献献：：：：

[1] 聂智平．大型雷电探测网雷电定位解算研究[D]．武汉：华中科技大学，2007． [2] Brook M，Kitagawa 
N．Radiation from lightning discharges in the frequency range 400 to 1?000?Ms/c[J]．Journal of 
Geophysical Research，1964，69(12)：2431-2434． [3] Proctor D E，Uytenbgaardt R，Meredith B M．

VHF radio pictures of lightning flashes to ground[J]．Journal of Geophysical Research，1988，93
(D10)：12683-12727． [4] Krider E P，Weidman C D，Le Vine D M．The temporal structure of the HF 
and VHF radiation produced by intracloud lightning discharge [J]．Journal of Geophysical Research，



1979，84(C9)：5760-5762． [5] 郄秀书，郭昌明，张广庶．雷电辐射场的宽带频谱测量及地闪首次回击放电

参数的估算[J]．高原气象，1988，7(4)：312-320． [6] 董万胜，刘欣生，张义军，等．25~100?MHz频段闪

电脉冲辐射能量频谱特征[J]．中国电机工程学报，2003，23(3)：104-107． Dong Wansheng，Liu 
Xinsheng，Zhang Yijun，et al．Lightning electromagnetic radiation field spectra in the interval from 25 
to 100?MHz[J]．Proceedings of the CSEE，2003，23(3)：104-107(in Chinese)． [7] 张其林，郄秀书，王

怀斌．高原雷暴地闪辐射场特征分析[J]．中国电机工程学报，2003，23(9)：94-98． Zhang Qilin，Qie 
Xiushu，Wang Huaibin．Characteristics of the radiation fields from return strokes in plateau 
thunderstorms[J]．Proceedings of the CSEE，2003，23(9)：94-98(in Chinese)． [8] 陈成品，郄秀书，

张泉，等．地闪放电过程的甚高频辐射特征分析[J]．中国电机工程学报，2005，25(19)：122-126. Chen 
Chengpin，Qie Xiushu，Zhang Quan，et al．Analysis of VHF radiations of discharging of cloud-to-
ground flashes[J]．Proceedings of the CSEE，2005，25(19)：122-126(in Chinese)． [9] 王彦辉，张广

庶，张彤，等．闪电甚高频宽频包络亚微妙辐射特征[J]．中国电机工程学报，2007，27(9)：41-45． Wang 
Yanhui，Zhang Guangshu，Zhang Tong，et al．Submicrosecond VHF radiation character on broadband 
warp in lightning[J]．Proceedings of the CSEE，2007，27(9)：41-45(in Chinese)． [10] 董万胜，刘欣

生，郄秀书，等．甚高频闪电辐射源的定位与同步观测实验[J]．自然科学进展，2001，11(9)：955-959． 

[11] Atsuo O，Yukio H，Hiroshi A，et al．Development of a new lightning detection system[J]．
Systems and Computers in Japan，2006，37(11)：22-34． [12] Boccippio D，Heckman J S，Goodman 
S J．A disgnostic analysis of the kennedy space center LDAR network[J]．Journal of Geophysical 
Research，2001，106(D8)：4769-4786． [13] Mardiana R，Kawasaki Z I，Morimoto T．Three-
dimensional lightning observations of cloud-to-ground flashes using broadband interferometers[J]．
Journal of Atmospheric and Solar-Terrestrial Physics，2002(64)：91-103． [14] Takashi M，Akimasa 
H，Zen K，et al．An operational VHF broadband digital interferometer for lightning monitoring[J]．IEEE 
Trans on Fundamentals and Materials，2004，124(12)：1232-1238． [15] Kenneth L C，Martin J，
Edward A，et al．A combined TOA/MDF technology upgrade of the U.S. national lightning detection 
network [J]．Journal of Geophysical Research，1998，103(D8)：9035-9044． 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

Copyright by 电网技术


