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Amplitude attenuation and its application to earthquake
and explosion discrimination

Wang Tingting Bian Yinju®

(Institute o f Geophysics, China Earthquake Administration . Beijing 100081, China)

Abstract: Based on the small magnitude earthquakes and explosions and quick
identification requirements, this paper analyzed the identification ability of first
motion amplitude A; and P maximum amplitude Ap to S maximum amplitude Ag
ratios. Considering the impact of propagation paths on different seismic ampli-
tude, this paper selected reasonable amplitude attenuation formula with dis-
tance, and invesigated attenuation characteristics of P, S amplitudes which indi-
cates that amplitude of explosion attenuated faster than that of earthquake. We
chosen 100 km as attenuation correction distance and recalculated the ratios of P
amplitude to S amplitude after attenuation correction, then it is shown that the
correct recognition rate of A;/As improved from 84% to 98% , Ap/As improved
from 92% to 100%. These results show that amplitude ratio criteria after atten-
uation correction could be better applied to small magnitude earthquakes and
explosions recognition.

» BETIE b R R Bk PRSI S 08 15 R BE T SE A RHIF AL 45 & T (DQIB13B12) ¥ B.
KRB 2014-08-23 W B W . 2014-11-09 P R & k.
+ BNEH e-mail: bianyinju@ Yahoo. com. cn

http://www.dizhenxb.org.cn



170 H = Es i 3T

Key words: earthquake; explosion; amplitude attenuation; amplitude ratio;
event recognition

518

TE 30 7R 5 R AR Z U s . P/S WRAE L B BT 58 B O IR A RN T B R iz %K
S AT o A R — BN PSS PEBRAE LG L [a]— R AR 5 e AR AR L . DA A (] 5 AH
SRR B L AE . BIE R AR P/S A H AT 2 PR K AR 3 72 5 b T A AR A 1) Ak Al
Zhao % (2008) i 1k XF g 2006 45 10 J1 9 H AT A BIZEM R KT 2 Hz BF, & ufic
SR P/S % e (Pg/Lg, Pn/Lg, Pn/Sn) a6 &% M 5 i 09 #b 5% 56 4 4> JF. Shin 4§
(2010) 43 Hr 2009 45 5 5 55 — A% 4 55 BF AT Y 799 K b 52 3 B 1) 30 R 7E 0. 5—15 Hz 1) Pn/Lg
FfE . 92K T 4 Hz WA 2SR 58 2240 JF. Chun 25 (2011) 3 Hr AN [6] 65 il i s 31 1) 51
fif 2006 1 2009 PIRAZ MRS i AR Pe 5 Le LM (. A& B 3—11 Hz 4
M52 5 AZ AR U ROR 4

H T 3t 7 0 1) i R it A% 7 B R A 1S R W s, DR P/S IR E L X A% 1R R AR R
AR MR 0 T ST B AR IR AR S A b T R SR . d R AR
TE D7 5 0 B T — 2 TUAAT ™ Y 4 i B R v BE S R . A DS T TR AL R R B R OB i
R e 5 BE LA R AGHE A A5 M S5 RFAE . T T B AR AR AR B I L b oe 45 AL S5 5
R RN LI IE T /N KI8T 5 70 v BE 4 7 75 55 (Rodgers ez al, 1999; Fisk, Bot-
tone, 2002; W& JH 4, 2007a). MDAC(magnitude and distance amplitude correction) ¥ =&
P BUBOE . AR B A 75 A Y X A i DX R 28 R i 1 R A BB AT S, DATH
B 7R R K /N FIAL 3 I B X P/S B (1 B2 i (Taylor et al s 2002; Walter et al, 2005; Che
et al , 2007; Fisk et al, 2008, 2009; Pasyanos, Walter, 2009; Hong, Rhie, 2009; Pasya-
nos, 20103 Taylor, 2011), MTTHAF T84SR R BIROCR. BLESCT P/S RAE L BF5E
B IE KT e F R F A, 14 845 (2007b) ¥ P/S MR AE o W F /N2 g = R 50 v
M R=a-+blgA+cA iR P/S 52 AH Lo X532 o B 09 (O81E . JF 76 8 Al F A7 R AL IE
W/ T P/S AR BE R =2 9 ) AR 1

AR ICAEE T H/NRRFA I IEE LRG0 P BV siiRE S S R RIRIE HE
(A1/A VLR Pt RARIE S S i ROMEAE LB (Ap /As) I BERE T o 43 501 BIF 55 5 5 % 1l
19 P S R W B R R ) R O R R R R AT S RS AR e e R EG A3 BT S IR R
i 5 #) P/S @8 e i3 5 e

1 AR

ARSCICE T 5 AR 29 MR 33 DR AF . MEBGR R E Y M 1. 0—2. 1, MR
RFEHIN M 1.3—3. 2. Frit FAIEE DA 3 AL EGuiryIic sk, BRG0P P K
R W 5 IR KA Y B B 220 . IR 59 DB 661 K PTEIC R, PR aLE %
185 A~ MARIC R 476 4. fGEiH LBk ic R M ORI 180 km. PR iR Ak . 1=
G M AL RR AR A NI 1 TR, ARSI, AR SO SO L 9 33 UL A 29 U AR
5 A T W 18] 56 ) WU 0 3ol 6 AT 20

http://www.dizhenxb.org.cn



13 I 05 % I o R PR TE M 2 5 U o B 1 171

114°E 115° 116° 117° 118° 119°
T T T

440°

+
O Mg
A
— s
. . . . HE R
B ARSORT I RRRE . MRS o 6 0 RAR R B AR R B
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(triangles) used in this paper. Purple lines represent explosion paths,

and light brown lines represent earthquake paths

2 EHMEPIKRS SHKEEEL

AR T SR s e AN B T 2 e IO A R b 7R ) 1 P BRI SRR A
P e RIRME Ap F1S Pl RIRIE As (RIS, R4, 2011), IbAb P i KARIE S Ik
I KRR 5370 A 52 AH Pg Fl Sg i e KRR, BT A SCHL R S M E /b, AT &
s FORH D BGE 2 MR IE k. o, SEST AR TE SR 468 AN, HE TR AL 88 0 %
A 124 mRIAERC A 124 4, AR BRI A ST A ARSI SR Pk
VI PR 0E . P A S s R IR MR A L4 3—5 Hz, A 2—10 Hz WL 12—
10 Hz Ab %5 J& 0 R0 H T J Jo] 3045028 A0 38 AR P 1) O 3L DX, 0 A = 536 00t 0 L 5 A3 7 {4
TR M T3 X3 BRI AN [ B0 A28 X AR SR LR T 45 /.

PRI EIA AR f B A I AK VR, A ARG P AR, MBI S B AR AR E A Y
W BT AR . ORI RS s AR MR 0 R A R, A B AE ST B, K 2B R
) S W P I & E (Bk %, 1995; Yildirim et al, 2011), P — R ULERBE W P 35 S 3k
B R PR MR L ZE R F AR, (HAE S PR il T i S s A& I A I 10 A0 A B i P ik
ARG S PR, X TR i 0 7 X Cb S HE BRSO L RGBT 245 WK, f#
AL S AW LR KT s WX FHu Rk UL, TR A, R —E 2
BRI S H A BRI S WA, WA 2a fif/R . 2003 4E 5 H 10 HEE . XBZ &3 1)id ¢
A B BRI P RS0 S B, i CHC &l 190 g S AE iz, HA4E CHC 619 P, S
Weic SEAF B0 . ARME S He 2R A&l 2b iR, 2003 4F 6 19 H H3% . LBP &ibid
SIS A, P A . i SHC Gulic 56 my P #ook, R HORE B P KR IR K T
S Jk.

http://www.dizhenxb.org.cn



172 b =

37 &

XBZ Z ' A=A4T km

XBZ N

MMWWWWWWWW

XBZ E

CHC 7 A=49 km

A=55km

LBP E "

b
SHC Z A=69 km
SHC N

SHC E

t/s

. . . . . . . . . )
0 5 10 15 20 25 30 35 40 45
t/s

Bl 2 2003 4E 5 H 10 HAEEBEMIE (A0 #2003 4E 6 H 19 H MR HIE (4D
Fig. 2 Waveforms of the explosion on 10 May 2003 (left) and the earthquake on 19 June 2003 (right)
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Fig. 3

(a) Ratios of first P amplitude to S maximum amplitude (A;/Ag);

(b) Ratios of P maximum amplitude to S maximum amplitude (Ap/As)
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Fig. 4 Attenuation characteristics of amplitude (A;, Ap, As) with epicentral distance
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Circles represent explosions, triangles represent earthquakes, and the straight line denotes the threshold
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