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Abstract: Accurate locations of aftershocks are helpful for understanding rup-
ture process of the main shock. In order to suppress the impact of instrumental
clock error, the arrival-time differences between S and P by the temporary seis-
mic array installed after the 19 January 2011 Anqging earthquake were used to re-
construct the travel-time data of P and S and more accurate locations of the main
shock and aftershocks were obtained by using master event and double-differ-
ence earthquake location algorithm; an algorithm was proposed to estimate the
range of clock error; more reliable depth distribution of the aftershocks was also
obtained via analysing sPL, a depth phase at near epicentral distance. The re-
sult shows that the Anqging earthquake occurred near Susong—Zongyang fault
zone, and the aftershocks concentrated nearly horizontally in the depth range of
about 5 km, spreading in the shape of a thin slab around 1.5 km long, 1.0 km
wide and 0. 3 km thick; the sequence tended to spread northeastward as time
went on. The study suggests that earthquake location based on S—P arrival-time
difference method can effectively eliminate the influence of clock error, provi-
ding reliable results for moderate, minor earthquakes and aftershocks.

Key words: Anging earthquake; double-difference earthquake location algo-
rithm; instrumental clock error; sPL; S—P arrival time difference
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Tablel M=1.5 aftershocks recorded by the temporary seismic array (from uniform catalog of CEDC)
(D /°N /°E /km M,,
2011-01-21 15;;15;(-)8. 7 30. 63 117.19 6 1.7
2011-01-21 18:55:28. 8 30. 61 117.17 6 1.9
2011-01-22 20:15:23.1 30. 64 117.18 4 1.9
2011-01-24 13:58:05.3 30. 63 117.12 7 1.6
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Fig. 1 Location by using absolute arrival time earthquake location method
and double-difference earthquake location method
(a) Depth distribution along A~A'; (b) Depth distribution along B—B'; (¢) Epicenter distribution of aftershocks.
Open circles represent aftershocks located by absolute arrival time earthquake location method, solid dots indicate
aftershocks relocated by double-difference earthquake location method, solid triangles denote temporary
stations used, solid star shows location of the main shock preliminarily reported by CENC, and

open star shows final location of the main shock by CENC
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Fig. 2 Variation of array system clock error with time. Black dots indicate aftershocks



35

166
3.2
Crust 2.1 s 128 P 125 S , 124
Ip 124 ls ’ 'UP/'US ].. 739
) ) 3.
0, S 30" 44" N
1
3
- 140" 39"
=
= 4 o
5 o o B = oo VETdee 136
o o 2 al3Z
B @ o _
B . 30° 36
(h) (el id) aldl
=g =0 1 2z 3 b1 2 N7 04E 1706 7o
tia-A" B i km i8-8 [ [ km
3
(a) 5 (b)) A-A' ; (o) BB’ 3 ()
P € s ;
(H—D , 2011 1 21 18
s 1 21 18 —25 s s
CENC @, CENC @,

Fig. 3 Result of the relocated Anqing earthquake sequence

(a) Relocation of the main shock by using master event relative location method; (b) Depth distribution along
A-A'; (¢) Depth distribution along B-B'; (d) Epicenter distribution of the relocated Anging earthquake

sequence. In figure (a), triangles are permanent stations used, and star represents the main shock; In figures

(b), () and (d), open circles represent aftershocks located primarily by using absolute arrival time earthquake

location method, green solid circles represent aftershocks relocated by using double-difference earthquake loca-
tion method before 18:00 on Jan. 21, 2011 blue inverted triangles are aftershocks relocated by using double-
difference earthquake location method from 18:00 on Jan. 21 to Jan. 25, regular triangles denote temporary

stations, solid and open stars denote the same as in Fig. 1, red square represents the main shock relocated by u-

sing master event relative location method

@®  http: / www. csndmec. ac. cn.

(@) | b2 Yowiwlesndmb. aeda/mew e/ cainbih/lesadmar esnl 1ehtilolg 1 npo 03 0 pls cmodé | ealdlog &t e d.

20110119 0407433.

http://www.cnki.net



— 2011 1 19 167
1.5 km, 1 km .
My4. 3 (Somerville et al ,» 1999). N70°E
. 55° ( , 2011; , 2012).
. 0 5 km .
0.5 km, 0.3 km
4
4.1
, 5 km , 0.5 km

( sPL, sPg, sPmP, sPn) Pg, PmP  Pn.

, sPL SV P
s « D. (2010) F-K ,
, sPL
ANQ 2011-01 12:34 M, 2. ¢ ANQ 2011-01-25 :H.-;'-l M
Il\ ’|| N
y it - I I| [ N 1
_f_‘_'l"\—*—“ﬁa —-_F-\__.'JI ||||] LA, e — W If \/f v A
\ N
I" AN R /
R Pl TN N Pl N
AW o, PN JUIV A A it = S y l Ill Al .
s - 11 1|r — o/ || \ SNa
J U kl',ll 'U v “J llt»J IUI ~
A S U . S M, S D Y ¥ W
ravl \i | A !
|||I.r 'U-"* ||JJI'P\" N
vV
{ ‘;4”* ] = 71.17 ] ““A-I_ B ( { £, x :77 'L{u Ii___ __
4 sPL C M.2.0 ) V4 s
R . T . SPI4 1)
Fig. 4

Identification of sPL phase, with aftershocks of M; Z>2. 0 as example. Z is vertical
component, R is radial component, and T is tangential component. sPL is strong

and lumpy on the radial component as compared to P or S wave

11 km (ANQ) , 2011
15 M 1.0

sPL



168
M, 2.0 3 . sPL
, sPL—P 1.1 s. 5a 15 M.1.0 sPL—P
s sPL—P 1.0—1.2 s
A/ *
%ol :.. . ¢ o o ) * *
= 1.0 s _®
|
|
' 011-01-20 B 2011-01-21 T o110 o
00 : 00 : 00 00:00: 00 1] i)
| h D - o
al
!

UG km

i km

5 sPL
(a) M 1.0 sPL—P 3 (b)

sPL—P
Fig.5 Determination of focal depth by using sPL
(a) Measured sPL—P arrival-time differences of M —>1. 0 aftershocks; (b) Relation between

theoretical sSPL—P arrival-time difference and epicentral distance at different focal depths
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