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2010-04-14 96.6 33.2 7.1 7.3 15.6 -4.9 0.2 16.4 T ER
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R A E . BRI RER SRR 2 (AM) 228 & 3 . AT LV B, B & 2L S
W 22 T RRE P 1 AR R S T RR S AR R ) 2 B AT

B2 5N 7 RS 5AMER R 3 MR TR 5, Gt A [H 4l
FE VBN BT THRR P B RS R S B B S AR E 2 A RO R R R S AR R R (Y
WESEZE(E4) .

414 (a) F1(b) JE AT 50 M A2 A TH 3 45 R o i [ 4 (a) R RUFE 31, Bl 35 208 i 3
2, VB R PP B 25 LR v B A 5 B R v 2 R T o B3 A I B A (i e R

B2 20144 10 H 7 H W EH 54 6.6 G rt it 8= bk A



20 hOE M E 32 %

K3 2014 4F 10 A 7 H =z & 54 6.6 B R TH A2 4 5 (XA e 40 22 (AM) W H U7

26km , bR ifE 2 i KB 15km s ¥ {H FEAHSE 25km DLF, B 20 A 5, bk off 22 4 7€ 10km LA
o

Hi 4(b) AT LA B B E ZURE A3 000 39 00, 72 2% 22 (8 1 B (B AT A 38 R G e, ik 1) — & A Bk
ZIR TR . X O ZURE s RO D i AR 114 3t 72 R 1 [ AR X /0N e Al A T A 1Y
e /0 5 T35 B — 8 RUBCZ G, ZUE A5 20 A1 T BE S W 1) 52 W) 9 BB T AR, TE A ORI R
FALWE TRE o BRI LY RS — A X AU BE I3 A 1 25 il i, 9 AT — A B S 72 2 ]
WAFTER RG22 o A R HURR 2 18] 1 52 DR PR 5 S 3t 26 PF AN TR) R G i 22 4 A A Il . i
Bt ZUBE SRS, RR R S M M b v 22 AR B R/ . W TS H AR T AR, 3
AN SN R G2 (A IR I 22 B R T 0.4 25 L 6 A iU AR vfiE 2240/ T 0.3 25 i 10 4> 5k
BRI 00, FEAHRTE 0.2 /LT .

B 41 (o) A (d) ZAMER B0 =2 i3T5 25 2R o i 18] 4 (e ) [RRE AT LA 31, BE 2 20 0
W4 22 TR P B 5 UL v S ) S (RS v 22 R 0 o B3 A R R S fE R A
A& 25km  BRIEZE e KAZIE 1km s 6 G NI ARifE 2278 10km PLUF o

4(d) 5 4(b) MRFHAAL, 7T LLE B BEH ZURE A 030, 5% 2022 B A9 B (B A 38 R
WA, BB R R TP AR B 2B ARSI, 52 G2 B AR oE 22 AR B /N E
Beo X TS HLAR 3 AR, B3 A AU 52 9072 {5 1Y b3 IfE 22 f KA 0.45 965 LT A4 il
AR HEZEHR /N T 0.4

JEE R AN P 5 b R S R B RS AN B E B R PIL R 25 M R IR E W LR S



149 RAE G ST R B A S R 2 A AT 5 21
Pl 4Ca) AR B0 3t AR A [R] B2 5 BT D0 T 030 5% rh 20 2 WA vh IR B (AR 18y 349 L B L o 22 23 A

Kl 4(b)

PR A A 3 7 A () B BE R S 00 T I SRR 5 AU s R 2 25 (AM) B 3 (i S HAR HE 22 2 A



22

hooE s AR 32 %

K 4(c)

K 4(d)

AP G 6 b 7 A (8] 20 B2 B BT T3 AR P B R ULRR P I BE S (AR) 1 P08 S FUAm vl 25 o0 A

G AGE 560 3t 7 AN [i) B0 BE R RO 00 T TH T AR S X AR RR R 2 22 (AM) Y B B HEbm o 22 4 A



149 RAE G ST R B A S R 2 A AT 5 23

i E B TR R FOR , R IE AN
D*=¢> + ¢’ (16)

K, o WKEEE,RRRZE DM S LB B, AV Z5 R 5 A B R e
AR B AR I A SR 22 Wl E R IRE LA A EE D ARER
KA B, J2oKG BB R A B B2 5 8, RO 55 A 1 2 00 AR B UL N 45 2R 5 LR 0T R
10 0 AR I R S L i 22 o AS SCLAZRA AN TR 2 6 AN I 2 1o

X T BEA AR 10 5% SO 2 W 7% 52 1 BRAR M 7R | 4% SORE A 2 752 2R 25 58 0T A 1Y) 25 L %
VB BAH , A 7 R 22 R A S A R Or s I S 1 H B 45 R AW e FE . i T A SCE 584
U T BRI S BE ML | DR B R A5 2 X e s i S AR e 1 0 1 A T A5 4 AN
JE R S E B ) PR AR S 3 L e BEOML 22 A B O X DA AT BR o SR R e b 3L RS B &6 R Al L
ZRO NI E B A R UL S 6,

BIS PIAT R B 3058 2 B T IO 25 5 A il R T

B 56 2 s BB OREAR R o A T R RR B 25 A ANHEE L, BRAS B DAL, B A R
T8 D0 T 5 AN G BEARAE 25km LN o T S AR AR RS B2 40O 1 26 < 10km, 2 26 <25km, 3
e <50km,4 J <100km,5 2> 100km , Xf S 21| [y 52 3 52 5= PR L, 4 RRAS SCOR 645 21 A9 M 7
R AT A B AR E O 2 NG RE o ol TR P B R R 52 BURE AR 0 A s A L A BR A, 24 Rk
AR ey, PRI P A5 Al B8 2 2R AR G

Xt TR LG A E L BEE ZNE RN 2, — 00 HURR 1 25 A AN T R BOR )
— TR MR A £ 5 AN R T ST /N 5 3 R, 3 — T 0 3 R Y ZR A A W R DB BOR o 25



24 hooE o R 32 %

6 SRS 5 37 2 R T 0 £ AN E JEE

EAHIE S TREYLRZ M ARG iR 22 W 21 R B 3 2 B ML 1R 22 8Ok BN IR it
Wi 25 5 AN B 5 BE R/ B RGER 22 . il T I A B R AR 22 3t 72 L R i o S LA
HA B, S — D HLHRZ AR RS2 fE 4(b) 4(d) HE R R R
(£t 3Bt L R B 2 A — AR R R PR I B o Y D i B T R YRR
PALHR LA AR R FAL KIS, B 50 BE B3 22, 22 G0 I 2 2 MOR UK, S B0 & Ao E B2
bt 5 70 J3E A S8R BT T 8 O 5 25 P 5 22 1) B E R R AR R (BT EU S At R AR /NI i
A BURE R 22 T R 2 BOR B I AR R O, s N ER A AN E JEE B A FN RE R
B4 Z2 T vk /N 5 i A 2 SR TG R YRR G LU A AR R G/, e 2 BURE AT R YRR L
AR RR BRI, R G 25 — S0/ ORI i e, Bt T BT R AN E E B F B R
9 5 22 S /N R

T IR AN 8 A T T VR A A 1) 2 ISR AT - QO iy A A A I AR 0 ) S — 1 L X AR 2 Ml AR
HH G R SR [ U A AR ) M R AR AR DR I R S Y T S DXL K 5 T AT 5 X
A, D) 37 3 2% 1 45 DR 28 0B i g A 1 R A 3t R A SIS B B0 o O TR TR R B O 0 L 1R M
R UL, LT LA /NI T DX, (EL A 2 R 7 DX I PN e A 1yt 7 DR 3 ol 7 [ U 1Y 2 K
PEAS R o PARE , BOMERCE o @y ZUREHEST AR, SR IRIR T SF S RO S R R . A
Jor S AL Y VLT I A 7 I R TR R R A LA PR R B e L LR M R Y TR S S AT AR
e A 220 Y, 3 R A R X I AR T 5 A5 A e 22

Xt b 752 7 D Ak R DA DR AT 2 — A MRS, AR ST R TR I R AR R R MR R
LR E LR R IR BT RUE 2 28 (R R R EAOE B th . X P2 55



149 RAE G ST R B A S R 2 A AT 5 25

SRS, B ZURE RN 2 TR GUE O T T AR, AN B E BEAR AN B S 0.8 9, 2T 0.5
KLLF

AN T M 7 AN T) 0 BE R R O, AN B R A5 A AN R (LR A A B S S A A ] . IRt
AT L4 BRI SR 22 /0 o T e b 2 AN i P ABORL IR A 1

3 mEXESHMIT

Ao AT 14 23 B, AR SO ST T — 7 2 1 R0 R RO i T )2 R BE 11 U RE 2 A T
BN DA S R R P S R R Ok, FATT LA R A B AR JL Ml X LA 6.5~ 8.0 G [y sl K52, 4
UL 60 P SRR Y B K A B I g s R P A ) (W T I 400 ) (Tl 5K Mt 7 JRy b Bk
Py BT I 45, 1986 ,1990) 2 i, |13 6 il LAE B iH R 5 B AR R AN 22 3 1 1 LU
WL ITHRE b S AR R A 25 A B A 25km X T D S LR 2 KRR o XTI SRR,
R ERIbha R AR e L K

#6 GERMRFEAESHEHLER
L I B
Cpopopy R e RIS e B
/e

1614-10-23 112.1 37.2 6.5 6.8 24.1 -4.2 0.3 24.46 175 - 3%
1665-04-16 116.6 39.9 6.5 7.0 2.46 -2.41 0.5 3.44 dbatm By
1679-09-02 117.0 40.0 8.0 8.8 4.43 3.85 0.8 5.87 =i
1695-05-18 111.5 36.0 7.8 8.3 -11.2 10.9 0.5 15.63 1P i
1830-06-12 114.3 36.4 7.5 8.1 -4.15 -1.11 0.6 4.29 g B

T AM = TH R - R AR 95 AR g 55 v 31 181 4 75 WLAR Hh A - T B

ASCHT S A ARJL M IX D S5 R AR W] 1 T @ Bk i ATl DA RR AT UL i 5 ik )
Dy S5 e 2 R Al E I A ko Ak PR R AR T 08> T AR AR A ) i A AR 3R UL AS
%‘I‘io

4 HR5itE

AT BUARCK R BORE, ZE7H 1A T W2 R KRR R A I R 4T X 6.5 UL 13 7R
SUPE S AR ik, 32 1 3 T B R O A 1) 7 S T T 0 2R B A ZULE A AV [ A TR o b R
IR ST 15 K Oy AR S TR AR S A T O i i A A ARG B A S HE A 6 IR B T ARk B T
Ptk RS RI% Tkl Ko AR, R 0T 1 P AR 2 O AN E T SR R
WA RRPOR BEAE 1 LN TR R PR R O D s R A 2 NG o R T e B 1 AR b X
5 AP SRR HEAT T HUR S RN I o AT ik R o B RO SR A Ry S SR AR I AR S
e [k T X SRR A I AL B AR E U T, — e R D T A E N SR T
Freatte m PEEBGE R, 8.0 LRI ERF R MR A BERER A A 7 5 HIE T F 6.5~8.0
Fry Py L5 AL X T 8.0 L B AR KGR B AT 1HE

AR E SRR 2 Y0 8 AR, b S 5k 75 ZN BE 70 A A T AR W 3% B AT DX S, I i AR
PEAIE 5T XA M R K G BB ST 2 o (HAE — 5T X AR 3R 321 2 6 2 1 BACR AR 43t



26 FOE M & 2%

BEORE, BT LA AN R 4 [ 19 988 52 5500 A S 22 36 2 5, 0 0 o7 380 56 AN T 5 DX b 8% 2 7 A
HL i 72 o M BURE 3 A A TR 4l 22 A 3 R Y 7 P MU T A S 1, SRR OB Z R AR R
B, SATAT— A HI R Z A R G 22 o AR I TR 1 il G g AE SR A, A B
Je—NRFEE K O IE BTG SR & o BER ORI KR Blaf i k20 DL R SRR B R R
S Xof AR AN T 1) A L B S IS O

EHIN A JE B2 5 AN BUARHLRE 5 (19 75 15 R AL BT s 5= 1 17 400 [ b £ ik (9 R
Bt GRIEALH A, LAS i D s M R 2 0 AT SR

Bift: HOBM AT G ER SRR S T AR A SRS R P A A
g5 E!

&%k

PRikA: 1984 MR 5B MR K E S RAZ MM AL KR, RILHER ¥ ,2(2) ,26~32,

RIS A XUD%, 1989, Hb 7 Z e 1 ) 8 0ol 06 R, R LSRR AL 2, 7(8) 31~ 42,

PRABAR S JOMR L A2 B, 20024, 7 [ R A ( 1992-1994) b5t « 7% AL o

PARABAR S bR h 2 45,2002, oy [ 52 4] (1995-1996) , b ¢« b 2 AL o

PR S JROMR | e 2 1, 2003 , v [ AR A ( 1997-1999) b 5t « 3 7% Hh AL o

PR S JObR 42 I 45,2008 , 7 [ 22 441 ( 2000-2002) , b 5%« 3 72 HH AL o

SR WU, 2007 , %5 8] 48 T 43 BT B AE DX 328 5 o 1 7 50 2 0738 3, i A P RF B R4

FE] K 72 R 3t 3R B 5 9T A2 B R A o L St B S T, 1989, o 1 I okt 2 T A (W R IBT) L bt s b R A
FE] 5% Hb 72 Jmy M Bk Yy S 58 BT 2 EL R A b [ D ok b BRAIE 5 BT, 1990, o [ g st A LA (O B0 ), bt s o [ b I o AL o
X 8 KB SCAR (SR AR S, 2002, 1 B2 LA J7 A b L0 DT S s FR A Y P ROV T, P RR L 18(3) ,283~ 288,

ER = R S, 1993, A6t il X3 752 ZU R 19 B8 06 %, 7P [t 72 IR SO 4 L bt < b 7R s WA o

WA, 1991, J7 50 b 5% S B0 Al 2, AR AL B W5, 7 (1) ,1~6,

TREER B AR ARG AR S, 1988, E ] (1966-1975) , db a3 7R i AL

TREER B AR ARG AR 1990a,  E ] (1976-1980) , Jb 5T 3 7R i AL

SREEI P 22 A AR EARAE 1990b, P [E B2 (1981-1985) , b at : b 7Z i hitAL

R MR B -4, 1999, i [ R A5 (1986 -1988) It it « b 7R HH AL .

K2 S MR ARk 5 AR AR, 2000, A [E R (1989-1991) Ikt « 7R HH AL .

Tocher D, 1958, Earthquake energy and ground breakage,,Bull Seism Soc Am,48,147~153.



134 SR A L T A RO A 0 T SR R R S B R 5T 27

The research on historical strong seismic parameters estimation
based on intensity data points

Wu Qing Gao Mengtan
Institute of Geophysics, China Earthquake Administration, Beijing 100081, China

Abstract  Due to the short history of seismic instruments record, it is difficult to know well the
law of seismic activity in a short time and within a scope of small-scale, and it’s thus very important
to study on the historical earthquakes. The uncertainty of the seismic parameters of the historical
M, = 6.5 earthquakes would have direct significant impact on some important issues such as
seismicity and seismic safety evaluation. Based on the intensity distribution characteristics of M =
6.5 earthquakes, this paper proposed an elliptical intensity distribution model based on intensity
data points and fault rupture lengths. Then,we set the oval mathematical equation and the model
together to establish a strong seismic parameters estimation method. Afterward we used the Monte
Carlo method to analyze quantitatively the uncertainty of the resulting parameters. The results show
that the accuracy of calculated magnitude using this method is within 1 and the accuracy of
calculated epicenter is of Class 2. Finally, we estimated parameters of 5 historical strong
earthquakes in North China. We used the mathematical model to analyze intensity data points
directly in order to estimate seismic parameters of historical strong earthquake, reduced the
subjective uncertainty and improved the scientific. Since the information of M = 8.0 earthquakes is
insufficient, this method is only applicable to M(6.5 to M 8.0 historical earthquakes.

Key words: Historical strong earthquakes Fault rupture length Elliptical intensity

distribution model Magnitude Macro-epicenter



