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Abstract

The lightning detection system operated by the Naro space center of Korea Aerospace Research
Institute (KARD is an equipment introduced in 2016 and consist of a total of six sites (Naro space
center, Jeju tracking station, Suncheon meteorological observatory, Jangheung weather station, Jindo
weather station and Gochang meteorological observatory). The lightning detection algorithm uses a
time of arrival method and requires at least three antennas to estimate the position of the lightning
stroke. That is, the lightning detection system algorithm estimates the distance based on the signal
arrival time from the lightning return path to each sensor antenna, generates a circle having the
radius of the distance reached from each antenna as its center, That is the position where the
lightning occurs. In this study, sensor calibration tool is used for the detection efficiency improvement
of the lightning detection system operated at Naro sapce center. For multiple lightning signals
detected in the lightning network, real-time analysis and calibration work were performed using the
sensor calibration tool to improve the lightning efficiency. Further the change in detection efficiency
before and after calibration of the Naro space center lightning detection system was verified by
comparing observational data with the Korea Meteorological Administration (KMA)’ s lightning
detection system for areas near the Naro space center.
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Fig. 1. Lightning formation(a spark discharge
between centres of positive and negative
discharge)
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Fig. 2. Lightning detection algorithm by TOA
difference.
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Fig. 3. Lightning detection antenna (Jindo
weather station)
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Fig. 4. Lightning detection network of Naro
space center.

Fig. 5. Detection efficiency of lightning
detection system
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Table. 1. Difference of calibration value in each site (2016.05.16.~2018.11.20.)

Calibration value of each site
Site
2016.05.16. 2016.12.22. 2017.07.09. 2017.09.04. 2018.03.14.
Naro space
center 40.000 57.291 76.894 59.428 73.539
Juju tracking .
center 40.000 60.690 No calibrated 61.082 84.279
Suncheon 40.000 142.556 198.952 174.817 190.278
Jindo 40.000 133.391 223.628 189.953 170.340
Jangheung 40.000 134.228 168.929 152.114 169.651
Gochang 40.000 77.068 134.204 92.662 120.295
Note: Only negative strokes used in calibration
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3.3.1. No Calibration (2016.09.18)
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Fig. 6. Comparison of lightning data with KMA
in case of No calibration (top KARI, bottom
KMA).

Fig. 7. Comparison of lightning data with KMA
in case of 1st calibration (top KARI, bottom
KMA).

3.3.2. 1st Calibration (2017.07.07)
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Fig. 8. Comparison of lightning data with KMA
in case of 2nd calibration (top KARI, bottom
KMA).
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3.3.3. 2nd Calibration (2017.08.15)
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Fig. 9. Comparison of lightning data with KMA
in case of 3rd calibration (top KARI, bottom
KMA).
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Fig. 10. Comparison of lightning data with
KMA in case of 4th calibration (top KARI,
bottom KMA).
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3.3.5. 4th Calibration (2018.03.14)
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