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A bR I R VR S PR — R B b SR T XS 1 V) 3 1 AR Ak (JE D RS 2018) | R ST N
JIREWIET 28 A A R AR A B TN IR R 22 5 R AE W B B2 . L 4h, A BF 58 (Abercrombie
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50052 [R) A 72 R b RR 1 N7 ) R LR T b AR N — AN B O, R NS R MR AR bR 2 —
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WOASCAS 1T, 3028 T 7 12 9 A Bt 2 508 M RE I8 7 2B 52w, PR O SO T O 2 7R R R 1 15 L 48
it BRI R . AEARARE, Bl 0 SR B R AR ¢ RO A2 B3 0, () AT RAR R N
0,(f) =S.(NH P, ()G L(f) Sur, (1)
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TR, Gl 3R b 5 U A A% 7 e R v A S D, A R B LA BRI SR W G () Bk
J VR JRy 8 37 00, A TR 5 3 B A0 30T b 3 b 22 A B X b 52 9 A R AR T () B Y
ASCHS I 137 R KR s Swr; Sy LR B HT 3 SOV, AT AR I AS 6] 44 8 19 06 3% S 5 2 B A S AR I G
R I 2 F1 o 26 RO S 28 A BT 1) I £ fh 26 R Sur, I B
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P, (f) 5 6 ol -2 R B A5 4 B AR SR K, G,(f) W5 254 6l B AR 37 B 47 56
7 HH WL B4 K 52 52 DR O T R R IR S B A AT S b, i T B AR 37 M S5 R R 22 (8] ) AH B
G A E , VF 2 0T a2 KA B B 1 Q R BE W R, SR AN I8 I M B R T
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A (4) WA FFHIEF ECE iYL AR 1 EHAF B ABRf, o X T 4 FLUF 4 &L B
Mo A3 A S AR AH 2 FI 4s BYMFIA) G , BOR AR A E MR LA /N T 20 1EITFE 2, 1Y,
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(P 3(b)) , %25 5l BE -5 1 DX ) A i PR 8 5K
IgM, = 0.94M, + 10.15 (8)
lgM, = 0.91M, + 10.10 (9)
Pl 3 (c) s BF 53 X PN 4t 52 453 A AR 3 1 2~ 21 Hz 2Z [, 4 R G K, 50 A 3 i R 12
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FRAE (I8 3(d) ) o RAETER T 1 Rt X 5 51 A i DX ) 25 52 20 b 7 19 L e A0 3 A 1
RFP B 22 S PERRAE . 30 C10) A (11 2350 177 9 ARkt DX s ki A 3 IX 453 £
P TNRE O R 2 2R, a0 (12) A (13) 23500 0 2 A Ml XN g 6 32 0 56 % 1) 8L 5 46
o A S5 RAL R KT RN R R 2 A DR R 0 R AR ) R R R S R
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Lk bRz, gk R DCRT LTSRN ) e i s R B B R A5 RO A T AR . HL A
A5G T RO B 5 R G 2P O R WA B 2, B K T R A5 e A XN g
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— BEREEIN D B Ty K 5 72 IR T A7 A2 AH G 1 ( Satoh, 2006 ; Huang et al,2017) o &1 3(d) /R
RTINS AR IR IR L (Zuo et al,2020) (95 R ZE R WK BRI P HIRE
/NT Skm {135 B SR ) RS BAT BN T B R T BEAR R A Skm DUR IR
JEE, [ I 3k 26 iy 52 A B AN AT B YRR o X T A [ AR A M 72, 7 ) I R /N 5 i TR JEE 1Y)
KEIFAYIE, 5B HE A (2011) /Y v 1 R il 5 2 7 15 8y X 9 AR IR 2 B e 45 R — Bl
3.2 KX FER =5 T

B BRI TE X T AR b DX ) AR DX b R 3 Sl R AR N A AR R A AE B R X
B, B 4(a) (4 (b) 735 25 s sk AR 7 1 R X R M RR 7R ORI g B ]R8
BRI S ST R I [ R 2R A 1 A7 SR B, O DL EAT IR AR 70 A o i 18] 4 ()
AT LU BF 5 B P At i Rt DX 7 4R 9 B, M R AR R e A X O KT I
PRI, W RR N ) W2 O /N T IMPa (AR K-, HLAE 2 I M >5.0 31752 /i M52 15 3)
ISP AN 7 R J0 8 2 AR A . BRI IR 3 U IV g i (3MPa Ze 47 ) 1 MR 8 2l , e
— A i IO M R S TS DR T A A — 2 IR 2 B (BT S) R B s U AR AR 5 5
A 2 A Ml AL T R PG AL ) — D e AR X, 2019 4F 4 ] 205 R D e e B AR
W AT RE S Tz AL B B N I R R o BRI R A R 2 TR RO H A B o3 B
o AU AR T A B PR AR I )RR o Yu 2 (2020) 3 e 00 i S ROk ) T 2R IX AR Y R R
SR TR B, 58 A B 5= 9 F7 B (0.1~ 1MPa) BE G i 85 b 5% A B2 F7 % (1 ~ 10MPa)
6%, R RE I R DA B 30 452 o 1) L T g R 2R B 3 8 8 3t 58 2 A0 T 3 A A7 IR T B R Py 1 )
Clerc 45 (2016) X 7K J3 JE 25 K 3l 5= B BIF S 45 5 ) 75 JC R 3 B o 0.1 ~ 149MPa, b 78!
AR R 35 SRS LN, R e B 7 B ) e 5 I A BE B 2 1) BLAT A 5GP . Wang 45 (2020) B BT 5E
S5 R 7R 7K Ty e 475 R MR 90 R S 3 e Ak T R s ORI B A Y R N . AR ST A
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R BN, KT TUASTE R X 5 R 7 B SR B , (RS2 76 T SR B 3Tt A5 /0 i 1 1o 7 o
(B 5) . GG @mmathx 2018 4212 A 16 HFI 2019 451 H 3 HE:ERAE 2K S
L 1 AR T Bl X g R g 6 b R T RE S e T2 X LA R N BB

FER T M6.0 1R & A2 2 A, A< 72 15 A b X AT LA M R g [ A AR A/, B g R
B b SR I TR T M6.0 ERRARM L 2019 4F 3 A AR ILAC AR M H I T — AN B g B A X
5 ) M RR T Bl T RE SR TR IR X S N B0, R R BRI TR AE . KT M6.0
MR KA 2 JE J N A4 R T A 1 1 B B T E R KO FLPRE e, 5 A SRS AR
2B Y R T W A — B0 58 1 IO g A ) e 7 s ) A R A AR A A R L B, B R JE
L 0 2R 00 b 522 140 2 3 AR ARG A1 o

J T HERR R B 6L T M, 2.0~2.5 M i 1N Hy K023 8] 43 A, 45 5 TRl AR B R
V7 3 Bk v S SR A A T T 1 R b 0 A Bt LB, R T P G B S R XL iR T
JUIR 5 G/ AT s R 0 e o 7 15 5t o Li 45 (2021) BiF 5 22 B Fh s Bz ) 0 1 P 7 M6.0
LR WA AN S BT S, BA M RR R A 25 R (Zuo et al,2020) 7R 7E A E A7
TS5 AR NW i) JB A 1) 4% 5% 7 51 5 AR 90 430 A 1 NE Jia) 9 b 2 2517, U W X 3 B A7 2 4% 1 1
JR S5 X R A 1 B4 5y 7 A2 ) B (Andrews , 1989 5 /6 i) B 5%, 2018 5 5K 18 45, 2019) ,
S EOR AR B R RO AR R T Bl

B 6 SR xt T M 2.0~2.5 i P i i, 7 1 o Ak b XA A — AN g g B R X R 1
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28.5°N -
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Bl 6 KT HLIX M, 2.0~2.5 H 52 J1 14 43 18] 3 A
PR 2 T Jl DAy 13 ) B G T 1. SMPa B R% 5 TR (8 4R 4% S /AN LB T I 5 TR B IE 7 B D U X
Y5 VNI R IR B
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R (4230 1.5MPa) , 2 F2% 30 M5.7 B i du ), HLIE & 70 2A ST R4, AR R 1
V7 3 it i 5T 32 X T RS 4 (B 0. 40MPas 477 15 A% by XA () 72 5310 6] 174 b 7% 3 )
R -2 0. 54MPa, R i 1 8 i 1) A b X 5% A0 S 249 0 BRI, K7 3 R X 5
V7 3 e 1 Ml 52 4 K 22 B T M6.0 ML RR A AR B2, VIR B B U B A RO, S TR 3 b AR
R IR S HORRAE o 1) A0 Ml DX 1 7R 0 2 ) 5 T 2A K ) R A 6 (7R %R AE,2020)
PRI U, i A L DX 5 4 77 5 A b DX g A 1 22 S5 T e S I T TR X b 2 3 Bl A R AT 3
22 55 o BEAN A7 T4 7 8 A XS] 5 5™ A B b 7% 1% 17 77 [ A L 75 A0 7S 0 7 b 7 3 2
Ab R IS A B, T BE S R K K S B0 R AL B ) R AR T BT ) 5 B A E (Sumy
et al,2017) ,

A SCE R WoR ] R DX R ) R AR R T R XA R 2 RIEA
. Huang %5 (2017 ) W58 A Ry 15 & Hb 7R 1) L ) 6 32 A8 3 o 3 s il o & 77 BUA S0 SR XY 15
R T AR BT B AT W2 AT LS 1 (Tan et al,2020) , B 7 & Hiu = 14 1 )
B 5 R R WZ LR R BRES A %, BRI N R aR iR i Lk kAR R R IX B 4R
TR BN T 33 T R R T A DR A b X M R T SRR AR RN & R R R A
TE BT X, H 2 0 T B 22 S AN AL

4 @E®

A SCAH 3 L e AR B T HLIX 442 A M 1.3 ~4.7 MBI R IR S50, 4001 T O Rl A2
ESECZ BB EICR IS T O KN K T 55 R REE R ) R 2 A4 DX 52 07 ) R ) s
2SO ARAE o S5 R EOR .

(1) KT XN g BT 0.02~7.26MPa 3 [l 1, P-4 {2 0.69MPa, KT M.6.0 Hi7Z
Jei 65 0 PN A 1 IO D R S R R BR L 2 A R 2 O AR 1 1Y ) R /N T 2MPa,

()BT BUG bR SRR Z A RIFR M LR . FE BRI K, 5 M 05 k2
TR A A N g e S 3 R R RO K R AE o N ) R AR R R B = v G A S ) A DG

() WFFE XK T M6.0 M iR Kk AE 5, 4 01 P9 A 78 1 1 ) 4 ) b 8, B DR ok 2 0
Hiu 52 N ) R %) 25 8] AR RRAE SR, FLA R ) B R MR AR AR K T R P M 6.0
HuFZ Y NW i) 43 52 25 1 P AU B, 48 7 2 7 Ml 24 3 s v Jb B I ) 3 58 02 JLIR M >5.0 5ok
R BN

(4)%F T M, 2.0~2.5 Hu % , gl ) &} TG SR XM AR 19 1 7 e IR T 77 15 Rt X,
HERIFARE.

Brift: DU 4 R R R TR B, SR BT GMT B PRl 8 L — JF 3 0m J24ss
£ % 3Tk

AT BREE S, B4R, 55,2010, = 0 /K B b X RR R S BURFAE A 78 . MR M, 32(4) 1533 ~542.
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The Spatial and Temporal Distribution of Source Parameters of
Earthquakes in Changning Area, Sichuan Province

Zuo Kezhen'”  Zhao Cuiping”’
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Abstract The source parameters of 442 earthquakes from December 2018 to July 2019 in
Changning area of Sichuan Province are calculated by spectral ratio method, and the relationship
between the source parameters and the spatiotemporal distribution characteristics of stress drop are
analyzed. The earthquakes in the study area are mainly concentrated in the Changning M 6.0
earthquake source area at the core of the Changning anticline and the Jianwu syncline shale gas
mining area. We find that the stress drop of earthquakes with M, 1.3 ~ 4.7 is in the range of
0.02~7.26MPa, more than 90% of the earthquake stress drop is less than 2MPa, and the stress
drop increases with the magnitude,but the relationship with the focal depth is not obvious. Before
the occurrence of the Changning M. 6.0 earthquake,the stress drop of earthquakes in this area was
generally at a low level. After the occurrence of the main earthquake ,the stress drops of aftershocks
increased significantly, and then decreased rapidly. In spatial distribution, the earthquakes with
high stress drop are mainly concentrated in the northwest of Changning anticline, where several
M >5.0 aftershocks have occurred. While the stress drop of earthquakes in Jianwu syncline is
relatively low. The stress drops of earthquakes in the Jianwu syncline shale gas mining area is
slightly lower than that of the Changning anticline area,but the difference is not significant.

Keywords: Changning M 6.0 earthquake; Spectral ratio method; Source parameters;

Stress drop



