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Attenuation relationship of Arias intensity

Li Wei Yu Yanxiang® Xiao Liang

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

Abstract: In this paper, the strong ground motion data recorded in earthquakes
of western America, central Asia, and Taiwan area are selected from the Next
Generation Attenuation strong motion database to develop the attenuation rela-
tionship of Arias intensity. A step-regression method is applied to obtain the
coefficients of near-field saturation, distance, magnitude, fault type and site
classification in the attenuation model. The distribution of residuals with
distance and magnitude is analyzed by comparing the regression results with the
actual data. The comparison of this attenuation model with those from previous
studies shows that all these models are similar for My 6. 5 or in the far field, but
have some differences in the near field when the magnitude is higher or lower.
Finally, the strong motion data of Wenchuan earthquake and Lushan earthquake
are taken to verify the model, and the result show the attenuation relationship
fits the data very well, suggesting that the obtained model in this paper be
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suitable for Chinese mainland.

Key words: Arias intensity; attenuation relationship; stepregression; magnitude

saturation; distance saturation

515

Hh 7R B 2 B0 HOE W OC R R AR AR A AP SR G, A iR DX R AR AR R B
di A EEMAL RS SR R S =R MR SR BOE AAEER - E2
Ao G0 (L A E 2 SO RN B B | AR R AE 2 S N 1 A I RRAE 2 AT SIARE I 5

MR S TR AR A A B R 1 00 5 FE Wl i b 52 s S RE A DG, DARE R A AR EE
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BT BT R A RE . BT L ST R R A AR S R AR R AR R i S
B, SRR M R E R B AR GRS, BTz N T M AR K A B R b
Jibson(1993) k& L5 = i I A X 94l & v (Newmark) 2 I FL 5 BT BL WY 307 538 3 HLA 1R 4F
IR OGN 5 Cabanas 55 (1997) DA 24 $ib 8 SR 453 D117 B0 AE O Hb 52 2 31 5 A 1 1 O3 BT 45 2R 5k
W, ] LG Sy 5 B A B S A AR ARG s F T 9 A (2010) RIS s O | 2 rp A e
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Z£(2003) , Stafford 48 (2009) Fl Lee 4 (2012) 5 TN Wr 3= & B9 5 22 sh B . 57 1A [R) b
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Table 2 Catalog of earthquakes used in this study

i e T I 07 wnE Me o
1 Kern County 1952-07-21 7.4 4 15 Chalfant Valley-02 1986-70-21 6.2 20
2 Parkfield 1966-06-28 6.2 10 16 Whittier Narrows-01 1987-10-01 6.0 208
3 Borrego Mountain 1968-04-09 6.6 2 17 Superstition Hills-01 1987-11-24 6.2 2
4 San Fernando 1971-02-09 6.6 56 18 Superstition Hills-02 1987-11-24 6.5 6
5 Tabas 1978-09-16 7.4 2 19 Loma Prieta 1989-10-18 6.9 146
6 Coyote Lake 1979-08-06 5.7 18 20 Cape Mendocino 1992-04-25 7.0 8
7 Imperial Valley-06 1979-10-15 6.5 60 21 Landers 1992-06-28 7.3 136
8  Victoria 1980-06-09 6.3 2 22 Northridge-01 1994-01-17 6.7 282
9 Westmorland 1981-04-26 5.9 12 23 Double Springs 1994-09-12 5.9 2
10 Coalinga-01 1983-05-02 6.4 90 24 Chi-Chi 1999-09-20 7.6 100
11 Borah Peak-01 1983-10-28 6.9 4 25 Manji-01 1990-06-20 7.4 2
12 Morgan Hill 1984-04-24 6.2 46 26 Sierra Madre 1991-06-28 5.6 16
13 North Palm Springs 1986-07-08 6.1 52 27 Little Skull Mountain 1992-06-29 5.7 16
14 Chalfant Valley-01 1986-07-20 5.8 10 28 Hector Mine 1999-10-16 7.1 158

ARICRHMFE SN My » BUETE 2 5. 5—8. 05 WR AW R B Ry BUETE RN
0200 km. JEUHICR ARy 127 K, SRS R LA 3275 4, R4 =70 Gy 7



924 LI 39 &
JAER) s I 0 28 %, 9
RaiE sty 735 L, AT R
o] " e TR 4 S 90 % JE AT 1470 Jeid
Pl e fee Cememmmme s | SRTTAT. CRAEUR R

"0} i B s s, 1 iR,

e BN 5% - Fi B = P

AN
SN A

I v FEWL 6 Z P I P i A R
| oana My . W2 R HE Ry 37 #2851 F0
55“&,&‘ 2t L JEEA, MR 1 o KbniE, B+
0 20 40 60 80 Riﬁgm 120 140 160 180 200 %i&%ﬁ}ﬂi" 1050 %’ %%%f@ﬁ
BT BREVORIRES My BEWTZ I R b i lE 238 Jk, LAY 182 k. L JEX b
Fig. 1 Magnitude My versus distance Ry RN RN KN AE e &

of strong-motion data B B TR 3 M i

2 ARSCUARE T35 AE S R G B RN AR - 7 M %) BT BTV 30 5 B e D OC AR o A - 3
Ho R BT R, BE Sy M Se WA MESE AR R R R, B Su=1F1 Sc =0 KRR A
His Sa=0F1Se=0 FK/RME L FHh; Sa=0 Fl Se =1 F/R M. 5 &2 E W2 5E i b
JZS R MRS A T . H ZF BN T2 AR SCRMEE bR V R Z 88 V=1 £IR
WWTZE . V=0 FmH e Rz,
3.1 HREERRE
AR AR R A
lgl, = M(My) +G(My s Rip) + S(Sas S¢) +F(V) +e, (€D)
Ao L OABTEVEREE , P m/s; M(My) AEHI, J&XTF My BEREG G(My . Rp)
HFERRY G WEBOE MRS I S(Sa, S AR B s ¥, F(V) o 5 W2 B ¢
R, FOO=/fV., [ RRE V RMAER; ¢ HIREA 0, briE2EN o BIREHL & .
3 328 531 R0 7 J2 28 S BT BRI B8 5 B ) S e SR R B R R TE AR OR . S(Sy, So) =
mSa+nSc, P m, n HREL
3.2 [EFRHHKEK
P A L Ml SR HEAT e . X RE 3, S=0, XF[LH S A Jo s, PR R
CONIREYS]
lgl,; = L, —clg(R; +H,) +e¢, (5)

e Ly RS DR FAES ) e B VR E; L A% MbEFEANS
B, SREY My MMREBRA K, M THRADMRE, HOyEEG cdg(R, +H) S 5,
1E My5.5—8.0 N, RE c TLLEIE— W H £R 55 0 D HRE R 5C0 1T JZ 1
IS E, KA Campbell(198 D HFHLZEMNE R, Bl H,=dexp(eMy;), HF d, e
HFRE e MIEAEN 0. RUEZEN o MBEHL &,

P g 2 30T R T 2 B0 B S B R O 5 A . ] U AR R SR IO B Y o A L B
TR, AR SR T 3 T R 0T AR R 0 M b A S I SE R AT AR (20100 I 45 2R I d=0. 956, e=
0.462. FATHEBGRZRAIR P AR M ZHICFHAT 00, SKIBCEEAS 152 454 1 [ 5



6 31 ZE AR P HL Y 3 o R 8 06 R A A 925
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8 T 1073 — 2. 4941g[ Ry + 0. 956exp 0. 462My )] +
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Table 3 Coefficients of attenuation relations of Arias intensity

Bk a b ¢ d e m n I
Mw<6.5 —3.407 1. 065 2.494 0.956 0.462 —0.262 0.099 0. 089
My > 6.5 —1.073 0.715 2.494 0.956 0.462 —0. 262 0.099 0. 089
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Fig. 2 Comparison of attenuation relation curves of Arias intensity with observed records

(a) Stiff soil site, normal fault or strike-slip fault; (b) Rock site, reverse fault
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Fig. 3 The fitting residuals of Arias intennity against with the magnitude and Joyner-Boor distance
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