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Application of P,-t. compatibility criterion to
distinguishing triggered events
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Abstract: Combining the operation status of the earthquake early warning
(EEW) system in Fujian Province, this paper discusses the feasibility of the
Py—. compatibility criterion in discrimination of triggered events, based on seis-
mic records of KiK-net in Japan and seismic monitoring networks of Fujian
Province, in which both spontaneous earthquakes and artificial explosion events
are included. The results show that, for large local earthquakes and false trig-
gering events, P,—r. criterion is quite reliable with less error. Also, teleseismic
earthquake events may be roughly judged by the criterion. But artificial
explosions and/or small magnitude local earthquakes cannot be effectively dis-
tinguished only by this criterion. Furthermore, based on the Py, compatibility
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1 : Py, 103

test results, this paper sets an intensity test standard by the parameter Py =
1077 em, by which those destructive earthquakes can be identified more accu-
rately. The present method will help to improve the reliability of triggered
events discrimination, promote processing efficiency of the whole EEW system,

eventually generate more accurate seismic alert message.

Key words: earthquake early warning; Py—r. compatibility criterion; triggered

events discrimination
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Fig. 1 Schematic diagram of derivation of Py—z. compatibility relations

(a) Py attenuates with epicentral distance R and z. value; (b) Py-r. compatibility

test relations (solid lines) and extension control lines (dashed lines)



(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

b, (P, Pimin  Plme) Ruin  Ru
, (Py Plowin Plawed)
o’ ) 1b , Piz. L,
L, 1L, 1, 4 ) .1, P, = . 1, Py, =
, L, 11, ,
( , 2013; , . 2014)
. KiK-net 2015 ,
Py,
2
: KiK-net
2008 1 —2015 10 116 (<250 km) (
M=4.00C 2a), 2008 6 14 M,7.2 ;
2015 1546 ( 2b),
166 1261

(M=3.0)119

132°E 136°

LI5°E 7 119° 121° 123°

(a) KiK-net 116 5 (b) 1546

Fig. 2 Distribution of earthquake events used in this study
(a) Distribution of 116 events recorded by KiK-net; (b) Distribution of events within and beyond Fujian
Province, where red dots and blue plus signs represent spontaneous earthquakes within and beyond

Fujian Province, respectively, and green crosses represent artificial explosion events in Fujian Province

s KiK-net
s . KiK-net s
M, <2.0.
) Py, . )

http://www.cnki.net



106 39
Pd_Tc
b b b
3 ’ Pd_fc
. Pd Te
, KiK-net ’ R<C100 km (P 3s 3s
)SNR=3 s 278
, R<C100 km  SNR>=3
H ’
SNR>=3 . s (FZCMD)
, s 2015 3 3587 ,
Pd_Tc .
b A A AY Al
Pd Te ’ Pd_Tc s 3
M (a) N=2T8 10"F (b)) N=166 & ,’ 10%F () N=119 ’ ”
’ s s ’/ s 7 <
j P i ’ ’
1) d 1tk s ’ 10 W s 7
5 ’J ’/ / » (x J/ y
10E 102k g o 02k LS P
= 3 s ’, F=] F rd
5 W L E Sv iy 2 : 5 L /915’
= g+ = 109 /g P R T1] S PR
- £ & ;B S & e “g 4o 8
; R i :|:_||'|?% , .-. a I ’ ag s a
Ly 'fl/ % 10 '_')_ e} -%: n}ﬁ'r'u?”%‘“ﬂ" L0 "'J’ /o R LD gﬁr‘ :a
4 L by amo B o O F BOAL T A
& e g | BEPE ’ &
P il op T tplddiam e 109 RV ]
’ ,.fnlr o // /
il < Lo oh - [V i i
10 10" IOl : 107! 10 10! : 10! 1o 10!
1./s 1./8 1./s
107 (e) N=3587 ;2
3 a y
10 ’ o2 3
9 ’ /x /’ o
104F A 7, Bl
£ g st 7
.:" \l’.’ . ’, F
> Sl L o ’
A % A //_/
101
0=
B I A T SR Y S U a——— ]
107 109 L 10
1.8 T, 8
3 Pd"[L
(a) KiK-net i (b) ; (o)
3 (D) i (e)

Fig. 3 Test results of Py, compatibility criterion based on different types of events

(a) KiK-net events; (b) Earthquake events with small magnitude within Fujian Province and its vicinity;

(¢) Earthquake events within Taiwan region and its vicinity; (d) Artificial explosion events within

Fujian Province and its vicinity; (e) Simulated false trigger events
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