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ABSTRACT

Purpose: This study aims to derive a predictive empirical equation for PGV prediction from P-wave
using earthquake records in Korea and to verify the reliability of Onsite EEW. Method: The noise of P
wave is removed from the observations of 627 seismic events in Korea to derive an empirical equation
with PGV on the base rock, and reliability of Onsite alarms is verified from comparing PGV's
predictions and observations through simulation using the empirical equation. Result: P-waves were
extracted using the Filter Picker from earthquake observation records that eliminated noises, a linear
regression with PGV was used to derive a predictive empirical equation for Onsite EEW. Through the
on-site warning simulation we could get a success rate of 80% within the MMI+1 error range above
MMI IV or higher. Conclusion: Through this study, the design feasibility and performance of Onsite
EEWS using domestic earthquake records were verified. In order to increase validity, additional
medium-sized seismic observations from abroad are required, the mis-detection of P waves is controlled,
and the effect of seismic amplification on the surface is required.
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Fig. 1. Distribution of Seismic Events and their Magnitude(2015.6.16.~2019.5.17.)

Table 1. Dataset for Onsite EEW analysis

Earthquake Magnitude No. of Event No. of Records
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Table 2. Ratio of Successful Alarm in range of MMI £1 error

(a) Ratio of Successful Alarm in case PGV estimated from Pa (Left : This study, Right : S.Colombelli)

MMI False Success Total Success Ratio MMI False Success Total  Success Ratio

1 79 11665 11744 99.33 1 2388 9356 11744 79.67

2 13 679 692 98.12 2 383 309 692 44.65

3 49 226 275 82.18 3 49 226 275 82.18

4 35 88 123 71.54 4 8 115 123 93.50

5 11 45 56 80.36 5 1 55 56 98.21

6 9 17 26 65.38 6 1 25 26 96.15

7 2 4 6 66.67 7 0 6 6 100.00

8 0 1 1 100.00 8 0 1 1 100.00
Total 198 12725 12923 98.47 Total 2830 10093 12923 78.10

(b) Ratio of Successful Alarm in case PGV estimated from Pv (Left : This study, Right : S.Colombelli)

MMI False Success Total Success Ratio MMI False Success Total  Success Ratio

1 67 11677 11744 99.43 1 186 11558 11744 98.42

2 12 680 692 98.27 2 47 645 692 93.21

3 38 237 275 86.18 3 29 246 275 89.45

4 16 107 123 86.99 4 10 113 123 91.87

5 7 49 56 87.50 5 2 54 56 96.43

6 6 20 26 76.92 6 2 24 26 92.31

7 1 5 6 83.33 7 0 6 6 100.00

8 0 1 1 100.00 8 0 1 1 100.00
Total 147 12776 12923 98.86 Total 276 12647 12923 97.86
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Table 2. Ratio of Successful Alarm in range of MMI £1 error (Continue)

(c) Ratio of Successful Alarm in case PGV estimated from Pd (Left : This study, Right : S.Colombelli)

MMI False Success Total Success Ratio MMI False Success Total  Success Ratio
1 93 11651 11744 99.21 1 65 11679 11744 99.45
2 7 685 692 98.99 2 3 689 692 99.57
3 51 224 275 81.45 3 50 225 275 81.82
4 18 105 123 85.37 4 22 101 123 82.11
5 5 51 56 91.07 5 8 48 56 85.71
6 4 22 26 84.62 6 7 19 26 73.08
7 1 5 6 83.33 7 2 4 6 66.67
8 1 0 1 0.00 8 1 0 1 0.00

Total 180 12743 12923 98.61 Total 158 12765 12923 98.78
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