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Power-law variation of seismic spatial correlation length
in Pg wave velocity transitional zone of Hetao seismic belt
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(The Inner Mongolia Autonomous Region Seismological Bureau, Hohhot 010010, China)

Abstract: Based on Pg wave velocity inversion and earthquake relocation, this
paper analyzes the seismic spatial correlation length of Pg wave velocity in the
transition zone of Hetao seismic belt by using the single link cluster (SLC)
algorithm and power-law fitting. The inversion results of Pg velocity show that
the lateral variation of Pg wave velocity images is dependent on the structure,
the velocity of Pg wave is positively correlated to the thickness of the crust, and
two transitional zones of Pg wave velocity are formed in Baotou-Xishanzui bulge
and Daihai sag. Furthermore, the seismic spatial correlation lengths of the two
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velocity transition zones are calculated based on the relocation data. The results
show that the power-law fitting curve exhibits a trend growth to a certain
degree, suggesting that the stress level of the above two Pg wave velocity tran-
sitional zones have been enhanced since 2008, and regional faults are likely to be
entered into the stage of coordination. In addition, the Pg wave velocity transi-
tional zone is usually a strong area of crustal movement, therefore it is deduced
that the two zones will become the favorable place for occurrence of moderate
earthquakes in future. On the condition of effective control of the positioning
error, seismic relocation can reduce the discrete form and improve the calcula-

tion accuracy of seismic spatial correlation length.

Key words: Hetao seismic belt; inversion of Pg wave velocity; earthquake
relocation; single link cluster (SLC) algorithm; seismic spatial correlation length
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Fig.1 Tectonic settings of the studied area and focal mechanisms of Ms>4. 7 earthquakes since 1970

41° b

40° -

39° F

38°

F, . Langshan piedmont fault; F,: Dengkou—Benjing fault; F3: Northern Ordos marginal fault; F,: Serteng

mountain piedmont fault; F5: Dagingshan piedmont fault; Fs: Horinger fault, the same below
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Fig. 2 Temporal variation of seismic station number (a) and minimum completeness magnitude M, (b)
a and b are constants in the Gutenberg-Richter recurrence law. In Fig. (a), the triangle represents station.
In Fig. (b), the square represents cumulative frequency wersus magnitude, the solid triangle represents

noncumulative frequency wersus magnitude, the line represents Gutenberg-Richter power-law
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Fig. 3 Ray path (a), theoretical velocity model of checkerboard (b) and lateral

variation of Pg wave velocity, while their average value is 6.0 km/s (¢)
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Fig. 5 Histogram distribution (a) of travel-time residual obtained by Pg wave

inversion and its variation with epicentral distance A (b)

AR O L . 19995 XUHSESE, 20105 JfT 5045, 2012) KW, B %
FI) v Ak P 85 19 L R L s 1) 5 00 20 S AR SR SR RN AR G AR A, bR IR T S . Hl S
M7 R B G FEOG AR RSP 25, 2002) [t I A8 b 10 -5 i 7e I S R A O IR A 4
Moy b 7e SRR Dy 36—38 km, WA TR AR A9 SRR 2 i & . LR A B L0 B ke e AR Y
PN (7 St XY 50 JE JEE (40—42 k) GREHIETE L 5K SEHE . 2005) . Pg 5 3 B 2 B i W 2 49
FE I AR I3 A5 R A CB 3 ) o T I 0 3 FF) Z A7 5K R ot Bk E T L P IRk B AR T HL R 4%
WX, FAh, MEHFE A Pe P L 110°E Oy 55 B0 22 5 W1 2 A o IR (B 53 o0 A1



539 HHIE I AR . T R P I8 I DX Ml R A DA DG K B AR AL 767

(B 30) s FIER 4 (2013)JI5E A9 3 JL ML X P 738 B LA 110°E Oy A9 AR P4 0 22 5 o
A RFAE R R W) . TR WF A0 W B G st w0 RISk — G L e AT 9 . P 058 ) B
A P e R T PR et Dy ot R DR A G A e Y DR 0 T A O XA O B X
Sl )P R O IS Y R BT e A RO AN A IR S 1 SE T

3 MIEEEM

F A HypoDD W2 5 v i (Waldhauser, Ellsworth, 2000) # {7 #E B H EN. Z T E
FIFH 72 AH E B 25 S R IR AL B, RR A AT S50 T B R TR 28 65 3l [B) 1) 1% 49 65 A% 80 ny HL G Xof okt 3
TS TR A AR M B /0N 5 AT LA B A X RG  7 E 6 45 2R (B IR A5, 20035 B 5F, 20085 Bi o
5, 2013). BRSCHEAE (2007) AR 45 K a1 N T Hb 7% 58 A B /9 569 0 % 50 T Bk, R b
5B R4 (ARC/INFO) 19 55 1 467 Dy BE LA K o BLAS K004 P90 A Ak 2 AR 4 g 1 A b 1l X1
b7 = Ak B A AR R s BT SCAF (2008) T M AR VE A ST AT S R, O e 25 4y
JE T G R SRR 22 30 Z AL % i b M SE R BE A5 A AT TR AROE O, D TE EE N gh R AT
FEPE L AR S A B S AE (2007) (R FERE AL L Crustl. 0 @ BE BT (Laske e al, 2012)
R AR (B S EE, 2007 5 SCEF, 2008) 43 9 47 b 5B B8 60, I X6 58 or 45 S 33
FIXF e dr. Hovp, AR 3 (0—15 kem) 3 B A% B0 SR R B 7 S0 %5 (2008) Y AIF 5

F 1 PP B
Table 1 Velocity model of P wave
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Fig. 7 Relocation results and focal depth distribution calculated based on three crustal velocity models
(a) The relocation results of earthquakes calculated based on three crustal velocity models, and the large
circle and frame show the anomaly regions A and B of lateral variation of Pg velocity;
(b)=(d) are statistics on focal depth after relocation based on combined model,

Wei et al’s (2007) model and Crustl. 0 model, respectively
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Fig. 8 Statistical results of location errors calculated by combined model (a),
Crustl. 0 model (b) and Wei ez al’s (2007) model (¢)

The first column to the third column represent distribution of location errors in EW, NS and UD directions,

respectively. The fourth column represents distribution of travel-time residuals
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Fig. 9 Schematic diagram for calculating seismic spatial correlation length by sliding time window method
to and t; represent the starting time and ending time, respectively. At is sliding step. N is window length,

£(¢;) is seismic spatial correlation length in each calculation window length
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Fig. 10 Power-low fitting curves and temporal variation of seismic spatial correlation length
in the regions A (a) and B (b) before and after relocation
Grey dot, red square, green star and blue triangle indicate the location results based on original records
from seismic network, Wei et al’s (2007) model, Crustl. 0 model and combined model, respectively.
Grey, red, green and blue lines indicate corresponding fitting curves of location results. % is the

power index, reflecting the growth degree of seismic spatial correlation length
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