‘C M K

534 % 453 ] (545~550) i i = Vol. 34 No. 3
2018 4£ 9 f EARTHQUAKE RESEARCH IN CHINA Sep. 2018

Akl PN T DS ZE A, 2018 AR AT T 2T AL BRI Q [ELRFAERT ST, [ 3 5% ,34(3) , 545 ~ 550.

REFHRTEILERERK O B IEHR

gl e RpEY Kk
Wz 3 —_ 3 3
raE H2mWe) P’
D) BRI MR, IR T I D B 24 B 150090
2) M IRIETHAE B A & iR E B4, KB/REE 150700
3) My IRV T B e I K B AR oL, e R EE 150021

FEE WU, M2 R o h 8 I S AR R X B AN W B BB O fE T
ZE ) T Bl X BE R Sy R AR R AN I H R AR Q . A SCRIH Sato £5LEL XK EF i 2Lt b
B A -Em WX 15 DR AR G uliie S B0 266 Sk M, =2.0 MiE R Q. [HHE1T T 40 F
WFST, K BRI VLB b Gl B I 3 X Q, (B A WAy 52 etk Fn 22 Sk, B AL X Q, fRE IR
T X Q, A, HIFEE — 75 5 RIS & g A 56, 5 — T 5 K A 15 B 4 LT A
TR DI ) AR ARG 56 o ARSCIR I ie T 8 b E T R X Q fE BE B AR AR AR OC R
B Qo B % [H] 43 A A , A 280 43 BT 1 2% DI B bR 25 1 728 b5 B, X B b b IXC b 5 35 3l Y
FERBN A 46 T2 Lo

KEW: KEHMELE EHQOME HEWMR

[XEHS] 1001-4683(2018)03-0545-06 [hESZES] P35 [Xik#riRAg] A

0 518

MR Q (HIEBR 1 M R=Z PO B LASN , F LA 5T 3t BR TR B0 245 0 b b Bk 5 7 1) B 2 1Y 3t Bk
Y28, B R LA O M B T SR 2 A A TS 3 SR T SRS B B A A
AT AR R ST 5 Y MR AR A T — B 0 3t R R R e A A () A A A L
AL S R e e R P AR ) B AR EOR B 10% . RSB MR B o i
FaY 3 15 Sl A o A A M DX I R B N W] L BT R QL T A A 3 O S X, R 2
KA SRR B AR Q fEo BT A 58 Q fEAYMFFT, ul LA of it e A P 58 265 # g
ik, B4 AN TR e N AIRGEZ ()2 20 A1 DA TR Bl ) S Al o B 7R A s e A P A
ARG, BN PR BT AR A7 AE AR BUR S A B  AE X LE A R BT AR Q [ AR AL .
A E ST Q, (B AR IR [ A A i 25 8] 20 A A, 22 350RE He R b R B0 9041 o

AR R L B b T X 2 A AR RN MR L BOM i LA Ok R TR B VLA M

[WHSEEA] 2016-11-08; [EEBEI] 2017-07-13
[BIBZA] A EHE R R R R TR0 E (XH16012) | Hy [ = Ja) W0 19041 =) 52 17 SR 3 75 45 2R A8 (2016010132) i
[EERMN] =400, 5, 1981 424 Wi+, i g TREIW , 3 2 AR TG ol B M FE 0 5 25 (A 98 o E-mail :jiye_li@126.com



.

CM K

546 o o AR 34 %

jo M T X 3k o A Sato 7Y (Sato, 1977 ) XK ET B 27 1L B &b i i Hb X (44° ~49°N,
126°~136°E) 15 4> [A] & 2 iC % B 1) 266 4~ M, =2.0 i B Q. {EHEAT 120 HrMwse, i+t
W QMERERR AR SR, X R T A AL K UEAT 1 Q (HIT5, 7545 17 %3 IX i 5t [
TR R AR OC AR S Q, BB 25 (8] 70 A AL, A A5 0 A T 2% DX BOR 2SR AR A i
T, %) I 3 DX 3t 7 % M ) BIF 5 R B A A S

1 Q0 EHitEAZ®

WIS P B T Qg MJr kA M — 2R R TS IR AR M I P R U PR T
A Aki (R P IT—1% (Aki, 1980) , 03 20 Al 78 — 7 B 825 Y0 LA 22 07 (00 1 22 b 7=
AR5 {6l T, T B3k R 5L S0 7 1 1, SR BBV S4 080 5 5 — 2 1) D 2 D6 e ik I T 9 1 1
A TE YR B R PO S B AT AR AR AR B H YA SO B9 Aki T Chouet 254 (Aki K
et al ,1975) DL}z Sato #5754 (Sato,1977) , A] FI Tl & Qg , /& B b 7 2 WL I 245 530 B, 8 I i
S B EC I A, B Q. A1 S I Qo —F (Rautian et al, 1978 ; Aki, 1980 ; Herrmann,1980)
& 7 1 AL AAE AU — D 20 sk, ST LAAS 2 Q (B 5 MR 1 ¢ & (42 11 555 ,2004)
PRI AR 3l S TR ET W 2 L B R A R U Q EATHR .

AR LT Sato (1977) 4 Hh Y HCS B Bk 115 3t U5 72 S R Q. L« X T ¢ 5 i 43t
R A] LUK e R D5 A U i AR (8] B9 5% R R OR A

F(1) =1g[ (A (1) /A)’K ' (a) ] = C(f) = b(1 ~ 1) (1)
LA N S PR RIRNE s A, (¢) Dy iat # ) ¢ B3 i) FE e 2 05 AR AR R s a =1/t , 0 O S LAY IR
HE ] 3 K (@) S AT I 18] ) A 8 75 K (@) B A () 23 530 | R 545
K(a)=1/aln[(a + 1)/(a - 1)] (2)
A1) = (A7 -A)" (3)
o, Ay D T I A] B P 3 RR B B T AR L A, O P B kI 2 A A] B R 1 R A T AR
FH B R AT M52 I 1 W A R (R 4, 2007)

K (D), CON) RS f A M E X [ — #5E i [R—500% , C(f) w5, it
AW F ()5 (-tg) ZIAAFTELRPE R Z, AT AR PG 20 (1) A5 2R3 b, 0= (27flge) /Q, ,
AU A BRSO QARG A DR AR O, HL LA 1 Q.() = Qo f 7, Hr n IR
B EL, 5 Q0 E AR
2 HEIAE

B e e 2002 A7 DIk B e V148 B R 6 RS SRR M, =2.0 MR POE BORL 266 5%,
K FIAHB iz 55 (2005 ) BF il (1) 5 T Sato BRI RZ S PRI Q. (EK MR S o3 A 4 , A A &F
Wr 2 AL B 15 AN E A (| 1D EF 2 =0 m e R Q i, B4 6 i i — 4
JR& AR 2 IS B AR RS ELAR R AN 1 A T/ B S i i ) 5= 8 L X Rk Q. (H S AR
KAVEAT M AETHER G uli 4 Bl D3N 59~ 2 R i Q. (RIS, B B3 iR e i 4, i B %
ST A5 R 5R 22 40 A Bobn HE AR 25 2 A5 A IS . TEROMGE T, Bk 22 0 4R S PR WA S Akt
B (B ME) Z 8] 9 22, 3R 22 B/ Ul B UL 45 R s o R BOsk 22 4 T B 25 03 A1, Ho A o fi 22
ANT 10 BT R XA R AE B AT AR



‘(j M K

3 AU % - HREF TR AL B Q (RFAE BT 5 547

1 RS W7 2 L B st e A 3 65 3k o3 A

3 IREFETRWILE O EX=E T HAFMEDH

TR 62K Butterworth I8 I8 25 JF 17 8 I, B8 Dk B AU 2 fi5 19 S OE I, RAEH K
B 28 RAEAL KL 0.5s, Ry PRUEECHE 1T 58, Rk A0 15 Mt b K F 2. B AR RRIC SR L 4~ 18
HEROI R 3 Ry D IR TR 1S A B SRR X Q5 R 2 TR MO DG R AT LA
B Q. ERRMAX TR, 0, i
SRR E LR, IR, 0, &1 R £F B 2L 45 AL B BHE 15 4 & 8 A B

EBCR . YHR f o 1B 150 B T 0, ERE &
MR Q, (R 1), hTAGH 60s
ER Y R R, T e EEE o  ESHEREAK
ISR 8D A 1 B adid sk B e 17.88 1.0093 8
FEARBAFAE IR 22 57, T EREAS B 8% #14 23.34 0.9675 42
I A4 R R ST A 2, I DUFE AN 2245 0.9881 30
A G B S R H RS R % X A w1 21.54 1.0048 8
PR ST IF IR i — A B (1 Pl S8 0.8993 =
U Q. 15 X A i 0 3 % XX\(EFL‘iIJJ 19.14 1.0027 25
I I N8 1 e P03 Lo ;
. B 18.15 0.9640 22
M= &l ) LA B P R B (R = 20.60 | 0502 2
BB A, 2000) , Q. R 922 f S e 1 B 25.62 0.9920 10
T4 385 1 2l B N T B AR Ak . A 1 I Bl JEMk 2542 0.9656 g
7 i 0 A b DX 35 A 2 A R A Y A . 28.56 1.0162 17
1) X5 5 o SR AIR , i 5 U8 S 4 2 J 22 23.03 1.0855 8
WA JBT B 8 174 T R A A K, 5 vl i ] 36.73 0.9162 7
SRR, Q 1Bk 2 BB ; T AE ) i 7 35.04 1.0349 o
i B0 H B R X AR B T T 224 09 266




‘(I M K

548 S 34 %

v TR 249 ) e B R 3t 75 R S A 5 e 3 T S A A, Q {ELAE B (7 K ¥R, 2016) ¢
— BT 5, Qo {F-5 HL X RO 51 A AR 45 50 o 2 [ B9 5 28 O S O, B O, fEL /DN, 3o TR
(14 RORSR JEE B A, R S DX 3ot 7 149 20 8 S8 it I, b 72 908 20 7K P o et 5 75 0] Q) fELHOR , X
B3 A AORSRE BE /D M 58 2 ) B A, A % XA 3 1 2 K P LB ( Singh et al,
1983 ;Rhea, 1984 ; XI| K A 25 ,2015) ,,

i TSR EF W R AL BE 1S SRR B b R IX Q, (B, R BUKES Wy 24 L BL 0, H A
AW XRHE , SR AU D, AR L 74t DR AR A 20 A 4R AE (1 2) G Hp 2 bt X i
T DX Qo (E AR XS By, EL b X QA Sz AR T3 T 3t [X. 5 ] Ak, 4 &7 Wi 538ty b Be iy 2t |
3 T s X 2 R A PN R /N MR T Sl e G A i DX, EL R T t IX M R T Sl
158 J3E G 2 T30 T S 30 M X, 5 55 AT I S 1 Q) E -5 ML 2 905 3 1k 22 [ 1 56 R LA A —
o

2 REFWT AL Q) (HAF(HL (f= 1H2)

Hy it — BRI AE R Al FE R, 22 T f= 11Hz WHKER W 7 L Be Q, (H A5 (H KA
(B 3)  Ji i xF 18] 2 3% L nl LAt AN RIS 19 258 i ol JF 3 X Q #7341 R AR — 2,
T 1) AR L 2 S b — B, U AR SO S A R T A . X R 22 S R A T L Al
T 3t DXL T4 T W 2R 0 B, AT W7 287 e I VA8 AR 0 M X 5 1 30 1 4 A B L 0
W7 32817 BRF AT v /DN M R T Sl M Y v/ L RR T Bl 3 X 2 A DX A A A oA T A
ST, A b N g Je ik R AR, R RE LA e IR ORI, AN By BT R R i Y
BEiX 2 AN XS B ) — BAE T AR R R PR B o iy T XA BOR 2 B B A WA A
BT TR T S B RIE 5] 2 0, TR M R A R O A v R Y RE R e D i A
HR AT W 2417 b B2 AL Fd T B i ) QLA R 85 e o

4 &

ARICLL Sato BT Sy BRI FERL , WF 5T T K0 I 2 AL BEE A 8 T R 3T M DX R I 3



‘(I M K

3 AU % - HREF TR AL B Q (RFAE BT 5 549

o 230
Bt

Al 3]

K3 REFWTRATALE O, 5 (HZ (f=11Hz)

fE AN 458

(1) A SO AR 7 B 247 AU B 15 AU Ak b 78 5 b IR 3 1Y) 266 2% M 52 i JE #4743 A7 F0
SRR TSR T 1S DG T KR B A BCEY 0, (E, R e VLB AL K A XE Y Q. (f) =
(24.24£9.527) f0001=01340

(2) 2 pyr gt GEdEE b X Q, EHEA W B E 2z i, HE b X 0, Hi
AV T30 0 b X, G PR — T 5 X A DX 3 1 Bl A G, Dy — T DX S e A 3 A R
™ A TR R L DX AN T AR AR O .

(3) =2 R A A BT A AR 5 SR 77 AR 1, A A SR AL S AR 3 5 1R Y
O3, 2 T B AR T 1 T D AL I ) A S B A BB A R R S8 B L AR R R
JIEE 1) A Ak 23 45 b R O s B E AR . TR O [ AE ML He A AR, B R
SR A ] A5 U 4 B B DX B i A G, L AT S I 1 A7 A 180, BT LA SCAS B i 25 AR
FH N 1) A B2 28 1, I o T i — 2 R .

Bt : A SOR AU VLAT MR R R BB TP [ 3 72 & ) O XU S R 1 1) e 2 B 1R A7 15, AT A 2
U 4R T B TR L R I B

2% Uk

AT XA VR R AE,2007 4 Ll Kt o b I B Q (EAS T, b E AR ,23(4) ,400~ 409.

R BRI R RS, 2004, 2 [ Ik 27 X1 R Uk RN, L RE A R, 26 (1) ,47 ~ 52.

XA ARL,2015, B e VT4 R BRI IX 2 I Q (AR AL B 9%, i 7 i UE I 5 B 9%, 36(2) , 1~ 5.

T HE 2016, 152 2% 538, 484, Jb T Bl 2 B At

FHIE X7 BRI, 2006, 3 F Aki BRI RE S TR U Q R M B 4 T BB, R R 9T, 29(1) , 76 ~ 80.

RIS AT IR AR IE 2005, 5k F Sato KLY () IT 58 S R I Q B K A K 43 BT W At R ot @ 0L 5 9 5T, 26 (3)
63~70.



‘(,I M K

550 hoOE A2 34 %

Aki K, 1980, Attenuation of shear-waves in the lithosphere for frequencies from 0.05 to 25Hz, Phys Earth Planet Inter,21(1) ,50~
60.

Aki K, Chouet B, 1975, Origin of Coda waves : source , attenuation , and scattering effects,J Geophys Res,80(23) ,3322~3342.

Herrmann R B, 1980, estimates using the coda of local earthquakes, Bull Seismol Soc Am,70(2) ,447 ~468.

Rautian T G, Khalturin V 1,1978 , The use of coda for determination of the earthquake source spectrum , Bull Seismol Soc Am 68
(4),923~948.

Rhea S,1984, Q determined from local earthquakes in the South Carolina Coastal plain, Bull Seismol Soc Am,74(6) ,2257 ~2268.

Sato H, 1977, Energy propagation including scattering effects sengle isotropic scattering approximation,J Phys Earth,25(1),27 ~
41.

Singh S, Herrmann R B, 1983, Regionalization of crustal coda  in the continental United States,] Geophys Res,88(B1),527~538.

Study on Value of Coda Wave in the Northern Section of Yishu Fault
Zone

)

Li Jiye"  Sun Pengyu”  Wu Xiaojun”  Zhang Yanji  Ren Jianhui®

)

Qin Liyan®  Sun Qiang”

1) Heilongjiang Earthquake Agency, Harbin 150090, China
2) Urban and Rural Construction Committee of Harbin City, Harbin 150700, China
3) Harbin Technical Center of Earthquake Prevention and Disaster Reduction, Harbin 150021, China

Abstract The study shows that when the seismic wave passes through a relatively stable area,the
attenuation is not obvious and has a high value. And through the tectonic activity, the energy will
be strongly attenuated and have a low value. In this paper,the Sato model was used to record more
than two hundred M, = 3.0 earthquakes recorded by 15 different stations in the north of Luobei-
Tonghe area(44°~49°N,126° ~136°E). (Q, values were analyzed and studied, and the Q value
near Luobei, Heilongjiang have complexity and difference, and the reason is related to regional
tectonic activity. Generally speaking,where tectonic activity and seismic activity are strong,the
value is low. The value of coda wave of the Luobei area is much lower than that of the Tonghe
area, which is related to the complex crust structure, the degree of underground media
fragmentation and the change of internal stress in the Luobei and Tonghe area. This paper also
discusses the relationship between the quality factor and the frequency change, and the spatial
distribution characteristics of the quality factor and the @, value are obtained,which can effectively
analyze the process of the state of the media in the region, and which is very important for the
research and prediction of the seismic activity in the Luobei area.

Key words: Northern Section of Yishu Fault Zone; Value of coda wave; Characteristic
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