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(Construction and Operation Characteristics of the Automated Lightning Warning System
Based on Detections of Cloud—to—Ground Discharge and Atmospheric Electric Field)
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Abstract

It is important to give lightning warning prior to a cloud-to-ground (CG) discharge within an Area
of Concern (AOC) because most of lightning damage and victim are usually occurred by the first
lightning in the AOC. The aim of this study is to find the optimal operation conditions of the
automated lightning warning systems in order to make the best use of the available data. In this paper,
the test-operated results of the automated lightning alert and risk management system (ALARM)
based on detections of CG discharge and eletrostatic field and optimized at probability of lightning have
been described. It was possible to obtain the following warning performance parameters: probability of
detection (POD), false alarm ratio (FAR), probability of lightning (POL) and failure-to-warn rate
(FTW). The data obtained from trial operation for 5months were not sufficient but the first analysis of
domestic lightning warning was carried out. We have observed that the evaluated statistical results
through trial operation depend on the various factors such as analysis methods and criteria,
topographical conditions, etc. Also we suggest some methods for improvement of POL and POD
including the finding of the optimal electric field threshold level to be used, based on the high values
of FAR and FTW found in this work.

Key Words : Lightning, Lightning Warmning, Probability of Detection, Probability of Lightning,
False Alarm Ratio, Failure-to-Warn Rate
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Table 3. The example of successful lightning warning
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Azt | Level AlA sl (KV/m)
Min. | Max.

11:29 | WL1 | EFM, TSS 1 -10.2| 3.64

11:59 W EFM, TSS 3 -5.14| 10.2

12:10 | HA1 TSS

16:00 W Clear
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Table 4. The example of false alarm
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Table 5. The example of false-to-warn
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Table 6. The example of ineffective lead time
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A Level | Al T Nin [ Max.

12:21| WL1 | TSS/EFM 1 -25(-2.32

13:37| HAI1 EFM -2.48| 2.46

14:45| WL2 | TSS/EFM 9 -2.34| 2.48

15:01 W TSS/EFM 3 -5.08| 1.34

15116 | HA2 | TSS/EFM 5 -4.82| 2.94

16:36 | HAL Clear

17:01 | HA1 TSS 1
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17:38 W Clear

17:38 | HA2 Clear

1748 | WLI1 Clear

17:48 | WL2 Clear
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Table 7. Trial test results
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Table 8. Comparison among the test results of
automated lightning warning systems
operated in foreign countries
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Table 9. Changing trend of the performance
parameters by applying EFM
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