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14 B I A VLR B AR X M 52 Dl AR M R U Q MR 3% Ml v R R R 2 BT 5 73

SAE AR B 0 HR O B S I ROR B 1 65 o B BOR E) 73 4.

ASCH TR AR IX 73 AN BCF 7R B w0 SR B Y 49 WO 19 S P B0k, R Atkinson
2 GBS R T AR TR X B (115° ~ 123°E,29° ~ 37°N) A /4 3 52 - 1 9F 5 4 5
I3 AR O LA ™ 1R 2, 6 BE LAt 1M Moya 35315845 21 T 63 A~ 5 3 By 3 Mo i . FFAR
i Brune BRI E T 2010 ~2015 4R VL5 & RC R B9 M, 2.5 DL RR 1952 2 4, JF AT
Tifig.

1 HRHEE

D A MR 5 3 ST 0 A AR O E IR LR T 2 A% 1 RO RR AR 3 LB B
R EBIEWEDA 3 WU LM RIC R KRR Ry M5.0 (9 4 1F, 28 5 i v Be 22 Bk i
2001 4 1 J] 5 2015 4 4 A VLT G MIE 3] 1 7L o8 4R X 49 ) M, 2.7 DL B g 63 4~ &
w25 R R AR SRR T A S e S (B 1) o ANIET LR LA MY 30 v )t 7R AR B
VLI S AR I B L Gt 388, A Q (BB RE AU A B &8 il DX 4 ~F- 23 1 it il R %

1 VLR 3R & BRIy 63 4> & al FUAS B FEAE T 64 49 WA B 73 A % 721 2% Hb i 10 3% 1 1% 1 i 12

2 HIRAEMER

21 mRETFOHE
LI A7 3% 3 F 10 B ASC e ey D W P T 2 T A e AT — MR A — 5 ol L 3
W ThT 32 B 9 BT 1) 6 8 HL 3 SH 7348 1] LA/ (Hartzell,1992)

R

A,() = A, ()~ G(R,) e @+ S.(f) (1)
R, AL W AR G E G S P MR ; AL () W i MERIE
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BRI s GOR,) JJLATY HRE; Q) N S MR IR IN 15 RONFRUREE s v, 0 S BOHE 5
S,(f) R jABU RN . ARENEREL () SO BRI T Q KRN
log(e)mf

Q) = (o, (2)
B2 A L), P IO 75 3
logA, (f) =logA,(f) = logG(R;) + c(f)R; = logS,(f) (3)
Hrb, G(R,) R 3 B LA 2 s 7Y
R, R, <R,
G, ={R/"R’R" R, <R, <R, (4)
R"R?R,"R}R." R, = R,

A, ROV R, F1R, 73500 3 BT HUR SR 1 BeAISs 2 B i i B = IR i B e, 3
IR, = 1.5D;R, =2.5D; D W58 X i 3t 58 )5 B2, Y1305 S 40 IX b7 ~F- 24 JE 2 0 33km . X
AR, by A b, WIME I 1,0,1/2

KT Atkinson &5 (1992) $i& i 19 J7 i T SE AR B R0 R B ¢ () M, BIVBUE AN [ 5 ol 1E 5%
P ] — i 7 ) R R R )l o DR AR e () A, (o 7 Bl (] — b 7 7 21 1% 2 30 A W ) 3 22 o
o HERZEE LN

8y = [40(N]; ~ 1eA,(f) (5)
H(S)H, LgAo (f) N i YRR BT A 6 30 57 A W B I F 80 P4 £, DR O 4 I 8
JA BBk
8= 225 (6)
I 6 5 8 AR5 250/ ) 54 19 5115 e 56k 2 R LT 07 6 0 £
R A TRANAY TSP BR S DA SC SCHR (R A% 55,2003 5 35 K 2 4, 2003)
F BRI AR BIL 95 S X AR SR R B @ fHo i 27T L, #2 1~ 20Hz, Q Hl f
AP EME R R, TRRTZM B SR, G153 () SHURI KRN
Q(f) =272.1 f05575

B2 R RABIX Q -5 3R 1 56 &
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B 3(a)  BOHEAT RN A T34 N 25 A M T A 2 28 20 1 il 114 37 i g
T v 0l 2 7 A R A 2

2.2 RiRESEAN G MG R

AR Moya 25 (2000) (9 77 35 S 8 375 0 We B, 205 35 ABCE 65 il 14 37 i e Rz 5 3 72 G
SR, SR B R L AR PR3 2 8 ( Brune, 1970 ,1971) , BN R IRE 2 8O0 THHE C il =
M F2 1) 15 3 19 37 M R L, ) 35 A B 0kl ek A ] ) 7 D3 2 58, oA [ 1] 45 3 1 5
Gy 3t g 107 14 s 0 i 2 B /DN, B AORAT S M 7 o B AR S BEE RO < e X AR i R R AE SR A
§ O 3 £ S Sz 8 L I IR R 2 AT L AR ORI AR SRk S A G L AR R 475 SR R
13 BEERAE [V 5 48 5 oF 4 U 3t 52 08 45 R VR 3 S 80 (F WU A Q, R4 MR ), B AT 7% 5
B U0 M RE 1) B8 AR R
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Bl 3(b) SRRV A 14 DT s i Y 37 o e 1
el e Al 2 7 R 2R 8, M 4 43 %

SO =y (7)
BCREAES b AR L i CHBRE R A A 0 0 S
6, = (8)
S
T8 b AR 55 A 0 A IR 190 0 1 0 8 0 22 T B4 08, J00% 2 S
_ L6 T (o)

8y =~
TG ]
R A B30 VA1 R P A 3t 72 19 2R LT 2 5, 0 U/ 19 B UG 2 B 4% 5 2 1

7y 1l ey 17

5= > 8, (10)

FIHT R 58 0 v 245 BV I8 S ABIX 63 A~ & ul (14 37 st e 1y, an 181 3 s, Hod 18] 3 (a)
J&IR T 25 S M H A 2R R G b 1 g e L B 3 (b)) EOR T 14 AN JE T MR T Y 3 B
Bl 3(c) /R T 24 NSNS uli e i, 45 R BoR JLoR B N 25 S & KA
b TET £ ) 3 b o 1 RCR A RRCRRAE 1 B, BTSSR KON 5 8 A B SR AL Ik s 1 S, B
B ARMER A HOK 3~ 4 £, SRR 4y 0 2 0.1 £ IR i X iy T3 55 )2 B, A
BT Hh R, a7 e piy il 208 B A — B 280 B s R0 A3 i K 2~ 5 A%, AR
Sy FEWE 0.1~0.8 i, 3X AT A A2 i T P BT AR 1 & J 1 b 1 5 el 3 ) o JE v 5 e el X
IKIETF MR T 5 HE AL S A0 Y, 3 b i vl 4T I i AR 40 S AN W 5 1R 3 (e) SR B



13 BT I 45 . T B A X A2 AR Tk R Q (L L 3 Hb o % 52 U5 S BOBE Y 77

B 3(c) RIS FNMILIRG W 24 A5 08 G Ul 1Y 37 H e B
Pl e At 2 7 R 2R 0 I 2 43 %

7S % 53 il 7 3L 7 28 B D S SHL 7 M AR A B R AR LR T 0 A E 0.3 ~4.0
Bl o
23 RESH

A Brune (1970) BY45 R, HFRH M, NI Ao FIRRIREAR r IR RN

~ dapvif), (11)
0 2R,,
M

Ao : (12)

- 167



78 FOE M & 2%

2.34v,
r= S (13)
Horr, p WA FURBE s og N S POk 5 R, ARG AERE R K Q, T WUEAE s /. 9P iR
HE 11~13(50) 35 T 2010 45 10 H 5 2015 455 4 M, =2.5 (1) 149 b=, H645 5] 58 Y
RIRBEIESHBARES /(R D .

XL AR AR IR R B AR R N B R R G M B O R AR HEAT 20, A5 R N
4(a) (b) (e) (d) FizRo B r* T 1 350 B 1 30 A2 58 1 06 2R 2 00, Al v T
DA AR A 53 AR AR R M, ML O R B B, r R B 0.9254 7% T RS I 45 72 4 11 4
KA — 7 W3 KA, %1 0.5623 ;5 55 £ 1 3 Bl 752 90 3% KA 180/ 1 a4, 4 52 1
0.5623 ; i 3 i 15 72 9 22 6] )RR S VR 22 , SRR A 0.247

3 #Hit

ATC QLA S X L0H: S (2004) BT R IX Q () = 441.0-/*7 G5 AT B8R, — ik
WA A T 6 Sl RS L IX Q {EL Ry, 443 15 Sl 5 U M X Q ELIR (Singh et al, 198357 | 5%
55 ,2004) o A SCHTSE X IAL F B AN VLT3 3 X, 95 b B i T M IX % AT R 2 8B 4 b —— 5
AU~ BT A M S 2 2R AR, T g S 5 M DX 5 1 R I R R B R DT I ST g B v
Rl 2 T 1) — 25 TR R I 2R, B M 72 135 8y 8 5 A 23 8 32 DX oA o 1 0 A 4 5 2%




135 JREH I 468+ IR R AT DX 7 D A 9 U QL L o I R R VR 2 B g 79

x1 WEMNERIEMEESHRELER

e 4E-H-H e Kz =R G 02, 1. b7 S o Nk RERIE

Toomon® /) /) /Mo Jkmo Jpmes /Hi /108Nm 0 /MPa /m
2010-11-16

1 33.84  121.16 3.7 14.5  50.347  2.591 17.86 3.4 0.614  503.076
08:22:34.2
2010-11-20

2 32.66  121.55 3.0 7.8 6.688  8.266 2.37 2.8 2.647  157.691
14:08:56.3
2010-11-26

3 32.97  119.98 3.4 19.2 19.233  4.841 6.82 3.2 1.530  269.237
15:45:37.4
2010-12-31

4 31.18  120.45 2.8 10.3 2.590  15.000  0.92 2.6 6.126 86.899
00:45:15.0
2011-01-01

5 33.57  119.85 3.2 5.0 7.628  9.036 2.71 2.9 3.945 144253
10:57:43.8
2011-01-01

6 33.57 119.86 3.4 5.0 11.611  8.665 4.12 3.0 5.295  150.424
17:07:41.0
2011-01-01

7 33.56  119.83 3.0 5.0 5.103  8.664 1.81 2.8 2.326  150.440
21:33:47.4
2011-01-01

8 33.56  119.84 3.0 6.0 5.258  7.779 1.87 2.8 1.735  167.570
21:39:17.8
2011-01-02

9 33.56  119.83 3.1 5.0 7.385  6.367 2.62 2.9 1.336  204.719
01:11:25.1
2011-01-03

10 33.58  119.88 2.5 11.0 2450  7.954 0.87 2.6 0.864  163.880
19:00:19.0
2011-01-12

11 3321 123.71 4.5 25.0 1389.749 3.285  493.09 4.4  34.528  396.806
09:19:54.9
2011-01-21

12 32.81  120.44 2.6 15.8 3.357  9.137 1.19 2.6 1.795  142.659
23:54:25.3
2011-01-21

13 32.81  120.46 3.5 20.2 19.854  6.280 7.04 3.2 3.446  207.565
23:56:10.0
2011-02-25

14 33.81  121.13 3.1 15.6 8.941 5.880 3.17 2.9 1.274  221.671
22:21:42.2
2011-05-04

15 33.48  120.45 2.8 23.0 3.153  11.335 1.12 2.6 3.218  115.001
07:42:33.1
2011-06-24

16 32.45  121.66 3.2 13.1 9.138  6.681 3.24 2.9 1.910  195.090
11:07:57.4
2011-07-08

17 32.93  121.70 3.4 21.1 16.711  5.432 5.93 3.1 1.877  239.958
20:57:44.2
2011-07-30

18 33.48  119.57 2.6 15.7 3.355  6.713 1.19 2.6 0.711 194.180
21:39:04.5
2011-10-08

19 32.2 120.49 3.5 19.0 18.817  7.704 6.68 3.1 6.030  169.200
19:25:15.1
2011-12-01

20 3297  117.93 2.9 25.7 3.294  6.528 1.17 2.6 0.642  199.663
19:02:51.5
2012-04-08

21 33.10  119.12 4.1 10.0  61.857  4.701 21.95 3.5 4504  277.274
17 :44:20.6
2012-04-30

22 32.55  119.59 2.5 8.6 2354 6.003 0.84 2.5 0.357  217.137
21:46:42.0
2012-05-22

23 31.43  119.26 3.4 12.2 9.356  12.000  3.32 2.9  11.331  108.627
14:04:59.1
2012-07-09

24 3234 121.79 3.4 10.0 11.620  8.218 4.12 3.0 4.520  158.614

11:59:12.9




80 BOE H % 32 %
[oye E-J1-H du4k K& 23 W RE 72 /. AR AR NI RRIR R
Yt /() /(%) /My, /km  /pmes  /Hz  /10"Nm A /MPa /m

2012-07-11

33.04 119.56 3.0 12.0 4.496 9.637 1.60 2.7 2.820 135.261
23:10:50.4
2012-07-20

26 20:11:51.4 33.04 119.57 5.1 15.0  1351.778 1.949 479.62 4.4 7.014 668.819
2012-07-20

27 33.05 119.56 4.2 16.5 98.697 3.576 35.02 3.6 3.164 364.498
20:24:42.2
2012-07-20

28 33.06 119.57 3.8 11.4 49.883 3.615 17.70 3.4 1.651 360.616
20:31:38.1
2012-07-20

29 33.04 119.57 3.9 14.5 42.973 5.497 15.25 3.4 5.002 237.147
20:38:05.0
2012-07-20

30 33.04 119.54 2.7 12.9 3.088 10.801 1.10 2.6 2.727 120.683
23:52:06.3
2012-08-25

31 33.84 122.05 4.7 10.0 340.012  2.870 120.64 4.0 5.634 454.168
18:57:45.0
2012-10-02

32 33.73 120.86 3.9 23.6 45.782 4.352 16.24 3.4 2.646 299.482
13:26:21.4
2013-01-08

33 33.79 120.70 3.4 23.3 10.805 5.641 3.83 3.0 1.36 231.067
10:53:14.1
2013-01-19

34 34.39 119.76 3.9 14.9 45.676 5.790 16.21 3.4 6.214 225.126
22:56:53.2
2013-02-03

35 34.38 119.75 34 13.8 11.506 7.303 4.08 3.0 3.141 178.496
15:18:35.0
2013-03-03

36 34.38 119.74 2.6 14.8 1.602 11.995 0.57 2.4 1.938 108.670
11:32:30.3
2013-03-03

37 34.39 119.76 3.1 13.8 5.233 7.094 1.86 2.8 1.310 183.746
11:51:04.1
2013-05-25

38 34.09 120.22 3.2 25.6 5.792 10.604 2.05 2.8 4.840 122.921
10:56:31.6
2013-10-18

39 32.28 119.13 2.8 14.0 2.455 14.036 0.87 2.6 4.758 92.867
20:47:59.4
2013-11-14

40 33.18 121.37 3.6 20.0 16.993 7.975 6.03 3.1 6.042 163.441
00:57:27.8
2013-11-15

41 34.54 117.12 2.7 11.5 1.676 14.569 0.59 2.4 3.632 89.469
18:08:05.5
2013-11-19

42 33.62 120.40 3.2 27.1 7.483 7.011 2.66 2.9 1.808 185.911
05:52:56.5
2013-12-30

43 32.98 120.26 2.9 25.0 4.007 11.385 1.42 2.7 4.145 114.493
03:53:16.7
2014-01-15

44 34.37 117.10 2.7 9.8 1.936 9.085 0.69 2.5 1.017 143.478
06:40:50.7
2014-01-18

45 32.50 121.66 4.1 15.1 66.409 7.026 23.56 3.5 16.143 185.526
23:53:29.2
2014-07-10

46 30.90 121.84 3.2 9.4 9.708 6.457 3.44 3.0 1.832 201.868
01:44:57.3
2014-07-25

47 31.97 117.51 3.7 9.0 27.569 9.442 9.78 3.3 16.265 138.053
00:48:54.3
2014-08-06

48 31.83 121.83 3.6 7.7 16.226 6.941 5.76 3.1 3.803 187.794

10:58:41.2
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gx1

o H-A-H Juh R B T 9, /. R RORE RBERE

AT Y /(%) /(%) /M, /km /um-s /Hz /10" Nm v /MPa /m
2014-12-06

49 34.86  118.55 2.7 12.4 1.949  9.922 0.69 2.5 1.335  131.368
10:25:30.2
2015-01-04

50 33.21  118.99 3.4 15.0 11.915  8.464 4.23 3.0 5.064  153.999
00:02:13.0
2015-02-16

51 34.47  120.71 2.7 11.3 3.205  7.035 1.14 2.6 0.782  185.273
23:13:33.1
2015-02-21

52 34.50  118.46 3.0 13.7 3.679  12.472 1.31 2.7 5.003  104.509
23:04:58.5
2015-02-26

53 3437 117.10 3.3 7.2 2.807  6.409 1.00 2.6 0.518  203.390
23:43:34.4
2015-02-28

54 34.49  118.45 2.7 14.3 2.007  9.108 0.71 2.5 1.063  143.108
13:44:35.7
2015-03-07

55 3472 120.16 2.5 6.2 0.822  11.734  0.29 2.2 0.931  111.083
17:35:12.0
2015-03-14

56 33.09  115.82 43 13.3  320.855 2.065 113.84 4.0 1.979  631.367
14:13:34.8
2015-03-15

57 35.68  118.96 2.7 11.4 5.326  13.965 1.89 2.8 10.166  93.341
09:19:40.8
2015-05-17

S8 0: 11184 32,50 119.09 3.5 5.0 10.183  13.493 3.61 3.0 17.535  96.601

(745 ,2016) , B AR R B R st A2 B 1668 4F 7 3 25 H IR AP0k 8 et i , i e A 7E
X — W Rl b BT AT AR ST EE SR L, AN SO 58 DXSR 3 3 2l bE 5 e X s 20, TR Q fE
P o T4 VLT3 M DX A 50 19 it 5 R 1 O 5 k7B 55 (2005) W58 2 Bt X Q (f) = 235.3+
SO BERAN Y BTN R AR X T Q (85 EROB X AR — 2

OS2 T A5 ) 4 VL 55 B SR IX 63 /> KT i 5= /5 0l 11 37 3 e 7 25 SR I e B VAR b DA K
UURRZBR T LAS G 7 Mo mi B AS E HAZIE 1 A0, o 11 AT A= 11 14 37 3t iy 1o LA AR 00 i
R v A T YR )RR R 5 VL 5 P 22 H s T R A 37 b e 1 RO BRI T 1K AR
13 0t 7 3 ) 745 22 B8 L LU AR 5 T I ) b R £ 3t ) 37 b ) 17 9 A RS B A B 3t o 7 £
ASHEAR— B LA B B ORI T B 22 51, e 5 225 G i i) A TR A

M3 M 2.5 LU B S8 AR R IR S A RO F MR 5 R R A A KR
U5 R R RUBE B AR 2 14 38 A — A 19 38 DR R B, 493 A 0 5 i R Y 3 DR AT /N s I )
SR KRR AL

Brisf : RS0 P BB B P AR R R U F 58 T, SCR TR R AT GMT 1 Matlab A= B, X AR
XA T EBRSIE MO ST T RO SR B, 7RI — IR SRR 0 B
&%k

BTS84, 2016, 68 ) BT ST bR BE AR X P B E S5 R 5 A 1 S SR LA 4, 59(2) 504~ 515,
B ORI XIS AE 2003, 7R Hi X 7 3l 26 U6 A R P BT ST, b ER A B2 4l 46 (1) 54~ 61,
A FE R R IR AR A, 2004, 2 B k4 3t X A0 R IR R, ML AR A4, 26 (1) ,47 ~ 52,
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XNLLHE BURZE  Sfh , 2004, 7 3w B |52 U6 2 005 A SO WY [W) I B3, 3 7%, 24(4) ,27 ~ 36,

XA M AE B TR A, 2003, 1) 35t % 30 1k S A B 0 AR A AR RS BOR A st B 3R A AR, 25(2) 211~ 218,

/L KIS R T T4, 2005, 22 R0 X b A 36 T8 U 37 4t i o7 B A R 2 B0 S AR A WL 5 F T, 26(3) ,1~ 10,
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2014 ~2031.
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Research on the (-value, site response and seismic source
parameters in Jiangsu and its adjacent areas

Kang Qingqing Miao Fajun Zhang Jinchuan Huo Zhuging Yang Chi Li Zhengkai

Earthquake Administration of Jiangsu Province,Nanjing 210014, China

Abstract Based on 49 digital seismograms recorded on 73 seismic stations of Jiangsu Digital
Seismic Network ,the paper uses Atkinson’s method to calculate the inelastic attenuation coefficient
of the Jiangsu area. We find that the frequency-dependent Q) in the Jiangsu region is. We also use
Moya’s method to invert the 63 stations’ site responses. The results show that the site responses of
the 25 stations in Jiangsu are approximately 1 at a range between 1Hz and 20Hz, which is
consistent with their basements on rocks. The response curves of the site response of the 14
underground stations are similar to each other. Their site responses show an amplification at low
frequencies and minification at high frequencies. The calculation of the Brune model on the
waveform data of M, = 2.5 earthquakes from Jiangsu Digital Seismic Network between October
2010 and May 2015 in terms of seismic source parameters of 58 seismic waves shows that there is
good correlations between seismic magnitude and other source parameters such as seismic moment,
source radius and corner frequency, while the correlations between seismic magnitude and stress
drop, the stress drop and source radius are not so good.

Key words: Jiangsu and its adjacent areas ( value Site response Source parameters



