AR HE AR R = o Bt

Analysis and Estimation for Lightning-Detection Networks
HEE (Kuo C.-L.) #ER (Lin S.-H.) 3B{E¥’ (Chang W.-Y.) ZE{&’ (Tsai C.-L.) &' (Chug K.-S.)

BN BN B AR
!National Central University
National Taipei University of Technology
3Chinese Culture University

m =

RRNPIER D ATELERE - T2 E e a3 I3 2 B A JIEIR « A0t
FEPR SR EPA R MY 7R - SHSEISMEPIE AR PO B ATHIAE ~ eI R
SRFE(EIE o AHTERR A R NI A DA A BTG 22 [OE - WA EEEH R - 455
SRUERENESRIE BLE IRAVIRD R 3 LB L E SRR MO E T B SR B
7= o W AEEIEE AT - BEimi s EERICEY - SHEE IR =R
B - GEREUT > (EHUAYAEER 100 A HEEN - SRR S ABSCRE IR ¢ 24
> BEE(UAEEREE AN - SR BERG R SIRE ME - 5B T i RS B A 2 -
i LR BT BT BR R AV ERE TR I T EALMEE - AR B ESE B RTHERE
TIPSR BRI T I THIIEE T8 -

By  POE ~ iR

Abstract

The distribution and intensity of intra-storm lightning provide a powerful diagnostic for storm development
from the development to mature convective phases. This study uses the Lightning Detection Network (LDN)
methodology to evaluate flash detection performance, location accuracy, and error propagation in a regional area.
Flash locations were inverted using a minimum least square algorithm, while Monte Carlo simulations incorporated
variable receiver thresholds and realistic source-power distributions to quantify detection efficiency and bias across a
range of station geometries. The simulation framework also assessed the impact of sparse versus dense network
configurations on the spatial precision of reconstructed flash centroids. Our preliminary analyses indicate that within
100km of a typical network the combined detection efficiency achieves its best performance for most stations, yet
both efficiency and positional accuracy decline markedly with increasing range, underscoring the importance of
optimal station placement. These findings provide a quantitative basis for enhancing lightning-detection system design
in Taiwan, offering actionable guidance for future array deployments aimed at improving thunderstorm warning

capability.
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