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Attenuation of P, S and coda waves in Longtan reservoir region

Hua Wei* Zhao Cuiping Chen Zhangli Zheng Sihua

(Institute o f Earthquake Science, China Earthquake Administration, Beijing 100036, China)

Abstract: Seismic attenuation properties of the crust medium in Longtan, Guangxi,
reservoir region have been investigated using digital seismogram data of 144
M, >>1. 0 earthquakes occurred in the region. The extended coda-normalization
method has been used to calculate the quality factors for P wave (Qp) and S
waves (Qs) . and the single back-scattering model was used to determine the
quality factors for coda wave (Q.). The results show that the frequency depend-
ent relationships of these three quality factors in the region are Qy ( )= (7. 434
0.78) fA-0%0-00 Qe ()= (13.08E3.20) f7F19 and Q. (f)=(50.52+2.71)
FE0 respectively, indicating a property of low Q, and high . The ratio
Qs/Qyp is found to be greater than one for the frequency range (1-16 Hz) consid-
ered here, indicating scattering being an important factor of body wave attenua-
tion in the region. A comparison between Q. and Qs shows that Qs<<Q. for fre-
quencies below 8 Hz and Qs>>Q. for frequencies above 8 Hz. This may be at-
tributed to the multiple scattering effect of the medium.

Key words: seismic wave attenuation; coda normalization; Longtan reservoir
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Fig.1 Map showing Longtan reservoir, seismic stations and epicenters of earthquakes
Open circles represent earthquakes before reservoir impoundment, the circle with shadow
stands for Ms6. 0 earthquake in 1875; solid circles denote the earthquakes
after reservoir impoundment. Stations and the dam are shown

with gray triangles and solid black square, respectively
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Table 1 Result of P wave Q value at different frequencies and number

of M} >>1.0) events used in Longtan reservoir region

a4 1—2 Hz 2—4 Hz 1—8 Hz 8—16 Hz Q 7 b 22
AT 13.09+0.89  17.2740.81  37.13+0.61  75.6240.67  8.03+0.70  0.8740.05 60
T 6.6841.06  43.28-0.59 53.754+0.79 120.6840.61 5.79+1.49  1.28-+0.16 17

2 WK B S I Q ELZ, 3 M i H (ML =1, 0)
Table 2 Result of S wave Q value in all different frequencies and the number

of M >>1.0 events used in Longtan reservoir region

B4 1—2 Hz 2—4 Hz 4—8 Hz 8—16 Hz Qo 7 b= K
N 26.3340.70 133.4040.65 634.25+0.51 1119.36+0.58 15.4743.09 1.8540.12 60
1T 17.13+0. 64 54.0540.73  419.4440.90 303.6740.60 11.26+4.12 1.5440.22 17
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Fig. 2 Coda-normalized peak amplitude decay of P wave with hypocentral distance from
the station BG. Frequency range is shown at top right corner, and Q value and

corresponding error at lower left corner
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Fig. 3 Coda-normalized peak amplitude decay of S wave with hypocentral distance at station BG

The frequency range is shown at top right corner and the value at down left corner

stands the Q value and its error for corresponding frequency range

/RD 5 Q(f) — (7. 4340. 78>f(1.0510. 06) 101 Z . Q(f) — (13. 08+3. 20).)((1‘764;0. 15)
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Fig.4 Q value as a function of frequency for P wave (a) and S wave (b)
derived by using the extended coda-normalization method
Solid line represents the fitting line for each station and dash line stands for the fitting line
after average at each frequency for two stations. Symbols in the legend denote
different station and labels are their station code, respectively
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Table 3 Result of Q value for coda wave derived from two stations in Longtan reservoir region

Qo B AT R B E A 2R
GRS A3REE 2 0 H, 3.0 Hz 4.0 Hz 8.0 Hz 10.0 Hz 12.0 Hz 16.0 Hz Q 7
INTT(BG) 9 151.35 332.31 393.71 667.43 1338.24 1557.01 1518.55 80.61+6.441 1.13+0.041
=T (RD) 13 60.02 62.70 61.94 239.09 227.83 383.87 564.31 18.7942.052 1.1740.055

10* - ;
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10k O(f) =(80.6146. 441) 1 (- 13+0.04D 10tk 0(f) = (18. 7942, 052) f (- 1740.059)
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Fig. 5 Q values and its average value for coda wave as a function of
frequency at two stations in Longtan reservoir region
(a) Station BG; (b) station RD, number of earthquakes used is given in parentheses

at top left corner; (c) average value. Dash line represents the fitting line
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MY /N 23 18 B g 1B 938 K (Rocker et al, 19825 Pulli, 19845 Gupta et al, 1998; Sharma,
Kumar, 2007). M Y 23 87 K A e WK PR & K IS = 16 K #R AR, (EA RS
W, TR S B iR PR RN AN R BN T 20 s0 S AN, ARSI f A A0 3t RR BEORE
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Je WK M X 18
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IG5 r FH 9% R = b B R Y 15 )2 56 (Dinesh
et al, 2005, 2006; Sharma, Kumar, 2007).
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Fig. 6 Estimated Q values as a function of
(1993) At A7 240 73 B . & BAEAR S Ab (<1 frequency for P, S and coda waves

Ho) F it (>1 Hz) ', Qs/Qp 38 5¢ 4 5

ok IR E R EE SRR, X T KA A Qs/Qr<<1. MX T THAEA, Q/Qr>1
(Toksoz et al s1979; Mochizuki, 1982; Winkler, Nur, 1982). Johnston & (1979) [ 0} 5%
SRR, EHERIEN T, KRBTSO HA Q/Q>>1. Yoshimoto % (1993) 7£ H A&
Kanto # X153 2| A 45 R WoR . MR KT 1 Hz i Qs/Qe™>1. XELHFFA R L], HIH Qs/
Qr AU F AR LN HE 58 A MR A &, HRAMFGRN P . S QELRATE
B 6) s TR RS A [ 116 Hz N, H(E Qs/Qe ¥R T 1. T2 BIA B 5% 7 4 1]
IR K BE T & K G Sk —AE M M AR B9k, DA A 2 S0 Bk Uit FRATT AT A4S B 33X A A A
P, BRI e e K % 3t DA A IR BEA TR B AR, R A RIS OLT . 38 B K b
X AR Qs/Qp B[R] 1) 38 A8 b F R — AR A B A S, D oh . A SemF e a5 SRR W], HUH
BZMHIX Q/Qr>>1(Sato, 1984; Hough, Anderson, 1988). Al LI . 78 Jg i
7K, DX A R JB s i RIS T R R R AE .

K6 Bam Q5 Qs I REW, /M T 8 Hz i, Qs<<Q.; KT 8 Hz i, N
Qs>Q.. XAJHEEH T iy 2 UCHURE 45 o PR R Bl o A% 6 T 33 19 248 I8¢ 1) 5% i m]
REA S AHIR] (Sharma, Kumar, 2007). 48K, 33X 75 %2R H] 2 IR HUR 58 734 5% 35 UiE (Hoshiba,
1991).
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