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0185 W DR, A 4 i 52 v S S0 R A bR R i (T XLZE A, 2012) o 2008 4 R b b AR A B
KAV 8.0 MR 5, K HE s8R 55 (2012) FI H] GPS #2375 A2 3237 W )2 3 3l i A2 F1 GPS
R ) v A AR L U R O] 8.0 £ b b AR A b B M R S AR b X Y W R I 22
S5 AR a5 W45 (2013 ) 5750 52 Hi 42 5% DX P 9 3t 52 0% 2 AR AE e 1 01 8.0 2 52 5 m b
LB A T PR B SER E ; E#AE (2015) A GPS 8 3 | 5 W 2 5 R ) T DA R ik
Y il B 2 B[] PP B B8, 20 A 1 8011 8.0 R 7R 5 R b b R T AL B 7 13 3 19 Bh A RRALE

N 5] -5 25 Al FOI A i Papazachos (1992) 1T 5T % 55 g S HC J] Bl v 95 752 16 3l R i 5%
A SR e A S BOBESE b LA (Papazachos et al, 1993 ) o A ATTIA N 7E — 4> Bk
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e TOUIN , B AL B A TR R AR U XA S — I W) B N B AR A R RS . T R AIE Y 1Y DXl 4
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KR IX ( Yadav et al ,2010) , 424k S P4 g Hb X (BRE AL SE, 1999) , p b Hb B A (2 B 556,
2000) , LA K J1HE P i X8 (AR A, 2015)
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JE R NgN=a~bM FIRHEr b NIFEH M, SRR M 215 R g, = rM+k H 1%

B — AR VR IX I o b SHE I T 3 I A | 5 7% S 3 T 0 b 52 5 5% R T AR SC Y
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M;=BM,, +CM, + DlgV +m' (7)
2, =t+dlg(ulW) ,m' =m+Dlg(ulW) s T t.m d.D . L. W Jy 8] 3% 5k BUE E &, N
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¥

CU) BRI -3 22 B8 W Bty o 2 58 10 15 30 W7 2804 B0 22 L AR JE T 28 )1 - 2 g AR BT 28
T RS, 2R B 5k - BT VR IE W R OE - IE W2 5 30

(2) RABEE - BN IE AT o & T 7 0w I3 T 2 ol 3t Bk DX 7 I 9 1) 20 53¢ Oy 22817,
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AR A3 fr oy 5 B RATFE -3 A Ll -JR St Ll 7S 51 B 26 45 AN ISR HL 3 23 S 2 A
TERRUR I, 2350 O ST A S2 IX o 0822 1L A% 3 4 R PG 2 0 A4y ot 73331 O S3 1S4 IX (181 2) .
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XN R L 3L 24 W, L3k 1,

XA 5% 45 (2008 ) 7 73 Br 8 21 22 (08 50 5 B0 1 L 6 B b B 30 1% 2l W7 28 5 1 45 2R 1Y ik
B g R A A B SR BT 3 2 T s RO . AT R X S U O £ B TR T
2R X PN 4% U2 A B, 75 B VR AE R VR X ST~ S4 1 1 2 3 R 50, B4 5 86.0.2.0 3.5F
2.5mm/a,

3 FdtFiLEREE-RRAHRME T &R

2 M T ZouBl AR U . W TR — TR IR X, 3R [ R L B AR AT 3t
(i) fy B 8] (6] B 7' M, M

Panagiotopoulos (1995 ) 7 155 v 5 Y 010 8y b 16 3t DX 54 B (7] -52 2% AT 300 42 T 45 L
T [ 3530 25 Bl — S % 22 3k R B Hi 2, LA K 22 D0 [l U3 A9 AH 56 28 5005 AN F 72 1 JHC Ak
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*1 Bt ETILEEEERRXA M=61tE
o o S AL
WK /@-;—I; o e Eu BHWS
1888-11-02 37.10 104.20 6.2 %
S1 1920-12-16 36.70 104.90 8.5 T H 5
1990-10-20 37.12 103.60 6.2 H R B # ]
1622-10-25 36.50 106.30 7.0 7 [ 5
1624-07-04 35.40 105.90 6.0 H e R
1627-02-16 37.50 105.50 6.0 THEPT
S2 1704-09-28 34.90 107.00 6.0 I 74 o B
1709-10-14 37.40 105.30 7.5 THEPT
1852-05-26 37.40 105.10 6.0 THPT
1921-04-12 35.80 106.20 6.5 T A R
1927-05-23 37.70 102.20 8.0 ER IR
1954-02-11 39.00 101.30 7.2 PR 5 ity B 3 A5
S3 1986-08-26 37.70 101.50 6.4 ikl
2003-10-25 38.40 101.20 6.1 Hfrih#k
2016-01-21 37.68 101.62 6.4 HHFITU
1634-01-14 34.00 105.20 6.0 ok
1654-07-21 34.30 105.50 8.0 Hl KK
1718-06-19 35.00 105.20 7.5 i
1765-09-02 34.80 105.00 6.5 HoR R
S4 1837-09 34.60 103.70 6.0 RN R AN i N
1885-01-14 34.50 105.70 6.0 Ho Rk
1936-02-07 35.40 103.40 6.7 AR PG
1936-08-01 34.20 105.70 6.0 Hol Rk
2013-07-22 34.50 104.20 6.6 AR v LR R

Tk, 2R 2 T BRAS TR R 32 4180 .
FATAS B Y Fig b H 5= AT A6 Be i 11 )3 05 72 Oy
IgT, == 0.04M,,, + 0.10M, - 1.411gV + 1.80 (8)
M, = 0.93M,,, + 0.08V, + 0.551gV + 0.16 (9)
3 (8) Ry A5 DX 118 Bsf [ A 000 95 455 7Y S [l 09 5% 2 s o 22 R1AH DG R 28053 9 24 0.20 #1066,
K8 M, T, 5 M, Z[ENIEF I, T b — R R R PO, W 2 — K Hb 7% & AE s (8] 71 [|)
PR T, 5V 2Z 0] Ry 57 A0 G, 28 WK )23 T 3l o 48 8 iy, T 28 7 — IR b 7% & Ae R[] 174 ] o ek
B X (9) AWFSR XA 2 G AT B 4 1 A5 780, JH (] 0 % 2 b o 22 FIAH 56 R 853 o 0.56 Fil
0.50, =X (8) . (9) AT LA MY, b — U Hh 7= 7 G K, R — Yk b 732 72 0B K, (HAY B 3 B0
0N 5 W7 T B R U — IR R AR OB R . 3X 2 A A B A R 1] e b R
5 b B T J2 B e 8] -5 2 T T 8 AR Y R ST R o X [ U B 25 B o 25 TR DG R BT L
BERT RN, A b b R b B A I () R 0 e A AR T RR R AT I e AR R
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380 fooE R 33 %
*®2 AFesrnEATERNEE

VTE R IR X V/mm - a* M. M, M, T./a t,/a t/a
6.2 6.2 8.5 32.12 1888 1920

. 6.0 6.2 8.5 6.2 69.17 1920 1990
6.0 6.0 6.0 77.62 1627 1704

6.0 7.5 6.0 142.62 1709 1852

6.0 6.0 6.5 68.88 1852 1921

6.5 7.0 7.5 86.97 1622 1709

7.0 7.0 7.5 86.97 1622 1709

o 20 6.0 8.0 7.2 26.72 1927 1954
6.0 7.2 6.4 32.54 1954 1986

6.0 6.4 6.1 17.16 1986 2003

6.0 6.1 6.4 12.75 2003 2016

6.1 8 7.2 26.72 1927 1954

6.1 7.2 6.4 32.54 1954 1986

6.1 6.4 6.1 17.16 1986 2003

6.1 6.1 6.4 12.75 2003 2016

6.4 8 7.2 26.72 1927 1954

6.4 7.2 6.4 32.54 1954 1986

< 35 6.4 6.4 6.4 29.50 1986 2016
7.2 8.0 7.2 26.72 1927 1954

6.0 8.0 7.5 63.91 1654 1718

6.0 7.5 6.5 47.20 1718 1765

6.0 6.5 6.0 72.00 1765 1837

6.0 6.0 6.0 47.37 1837 1885

6.0 6.0 6.7 51.06 1885 1936

6.0 6.0 6.6 76.97 1936 2013

6.5 6.0 8.0 20.52 1634 1654

6.5 8.0 7.5 63.91 1654 1718

6.5 7.5 6.5 47.20 1718 1765

S4 2.5 6.5 6.7 6.6 77.46 1936 2013
6.6 8.0 7.5 63.91 1654 1718

6.6 6.7 6.6 77.46 1936 2013

6.7 8.0 7.5 63.91 1654 1718

Bl 3 (a) oy S B B g 1 1) Bl 19 05 K Lo T 5 ¢l X (8) 45 2 19 BB (. Lo T, 22 [ 1) 5% 22 70 A
0L B 3 Ca) AT UL, L BT 5% 22 3 A 19 B BPE B/ e B 3 (b) S SeBraifF e g M 45 i X

(9) 4 FIHYBIE L M, ) 608% 20 A o i 3(b) T
4 mAbFEICEEEEROES R MR BRI

W

L, ==

AR R o

b A )T I A AR [l U 5 R TN £ - X 52K T B S B T R AT SR AT AE A B E
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0.45 = = = = . . 0.25 r
(a) (b)
o.40f
035} . TN . 020 F
0.30f
% 0.2s} : \ % 015
i&f 0.20} G 5 *
: \ # 0.10
0.15f
0.10f - ", 0.05 |
0.05f
0 -3 2 N 1 " L ) 0 " " " N 1 n "
-08 -06 -04 -02 0 02 04 06 08 -08 -06 -04 -02 0 02 04 06 08
@EﬁﬁlgT—lgT‘ @Eﬁ%M-M,

B3 el 5k 22 o) A
P (a) 2y 52 B 52 52 I [6] 18] B85 39 X 50 17 15y X (8) #5209 Al {0 167, 19 5% 22 40 A B007 P (o kAR 390 0,
Ji % =07(0.04) (Y TE A 53 A 8 B R K0 < P (b) D SEBR TR ERE S M 51k 20 (9) 15 BRI M, (9558 25 53 A 8 I

P, AR SOR F 55 45 (2000 ) 45 i 18 ™ B [)AFR RO A 82 1 A0 93 M 7 T8 R Al 7 e 58 2 i

P 1] R 119 i 6 1 2 48 7 45 R B PR b 5 52 242 1) T B A2 S — i 7 2 0 [ 4y 3

T30 (Pl 235, 1995 ) i bl e P T A R R AL AR IR A b — U i LUK 28 19 8

IR T, A C R E R T, 2 MR A AR R WA T, 2 T +AT Z R LRI R PR

F(T, + AT) - F(T,)

P(T, <sT<T, +AT)= TS R(T) (10)

Kb AT BN BEK BE, F(T) M F (T +AT) 535 3w N E— R MR IR 285 7, s T+
AT WIS i 2B B

F(uw) = [ f(T)dr (11)

A, AOT) g e B A 11 A MR R T el e ol T3 (8) Bk 22 IR RIAE & 1T, (19 5% 22 32 1B
T 20 o I O M IE S 40 A, LG, % F 48 @ BN ER M, RS E )
M, VI W2 BEAR -2 Sl RV B0 B gV, AT RS IR X R UL, 2R USR5 A (] B 1) %)
BT, LA AR M IE 2573 A1 ( 5 B8 45, 2000) |, RO FE R 83 |, — AN A2 f 5k 22 i R 0y
AT 3 Bt 128 B R A I X (T7 T 2835, 1987) ¢
X F e E R IR, I8 NAERY” 5 KU I 7 2 RO E 1 T B =R RS R AR
IF1] 5% 11 L 5 5 B2 Oy — 2% AR BE, D
1

SUgT, | Mmin,i;Mp,i;lgVi) = pr[
2w X0,

- (lgT - ;) ] (12)

20-51,i
Kbow, WA R 0, D B A3 A3 B9 B R A 2 1R, S AR Y™ 5 BRI 7 2 Bl A 2
PEAH 0 (223, 1995)

Oi = o’ + 0';2),1’ (13)

AL A B 2% A 18 7 5 U DX AP i M AR A k1 B (O R0 B8 P AE S A E 1R o = 0.20
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(K 3(a)), B la(8) MIARKZE MR EZRR B s o, BOs AN B0 E 1, i T U0 545 21 (5 R
E-4,2000)

1 3 3
.. 20'[; £ 3N Ky = XD (X, - X)) (14)

A, n(=32) WREARRG X, X, 40515 (8) i [ 728 5 J A B (4 35908 5p, 0 30 (8) R B 3
R p XN ITER

AR SCRI A B3R g5 i, %o e b st 2 AL B 4 ST AE R TR X R OR 10 4F P (2017 ~ 2026 45 ) My
MERMNEZMER P, X BBMER F AT TR (2 3) . KR P, 29 CH LR G
Zeak T, W B SR AR B K AR 45 8 W A K i B N A & T REE s RBUE R F O 2 A
YRR Dok BT G I 2 i R AR N B G Ah R TR WIS VA R R X £ S e AR
JE L ARBE U T B0 PE AL 255 FE I 38 K (5 FE 555 ,2000) Xof £ 6 7 B A7 4y (3% 3)

K =0.65P, + 0.35F (15)
&3 Mt EEIEREERERAR 0 EHNMRESLMERBR Y
TR IR X e g AR P, R F Gih fale FRER
% A M, (2017~2026 4¢)  (2017~2026 4F)  fafR K 47 R M,
S1 1990 6.2 0.76 0.99 0.841 1 6.9
S2 1921 6.5 0.27 0.87 0.480 2 6.4
S3 2016 6.4 0.03 0.03 0.030 3 6.6
S4 2013 6.6 0.01 0.01 0.010 4 6.5

5 #it

AT Papazachos (1992) £ H 14 s [A] - 52 9 il S A A S H (] g I 3t 77 b B Wy
ARG M 72 S U IR T W7 J2 300 24 3 A T AR 2 R X st AR R AR AR AR 13 B
b b Y b B DX Il M 7 A2 A 4 I [ T S0 S A Y e R AT BN S A AR R, 3K 2 AT R Ak
AKE A H R UL 2% DX 5] -5 5 mT 000 8 A 2 2 RS Y o

S T I ] -7 5 AT T SRR TR X R L R A AL B 4 VR AR AR PR XOR K 10 4 P iy
(] AR A 9 BE 3 A B R T4 R R 55 FE B AR KRR R 0 ST X (I J i 2Rty ), e SR
R FRFN0.99, KR P,y 076, TN T IK FREH N 6.9 2 Hk y S2 X (RAFIH-HF
NFF I -R G R B LB RGE 2 ) L 2R F O 0.87, 2% AFHER P, o 0.27, [ F ik &=
RN 6.4 P ;S3 X (AR LA G 7 ) FI S4 X (P RIS My 37 ) 4055 3.4 i, Horp S3 X F
P, {E R 0.03,54 X F H P, {EH)M 0.01, K F S1 A S2 X,

TE R AC s AL B Ry 4 TR IR IX v, 4% IR B8 7 8 HE 7 1O BT 2 A2 207 T AR AR % 1 -
PN EE ARG, SR WZA A TE ROk 10 45 N & A2 9 RR A0 I 1 v 1 R e st s il L B e
A o

Brift: (oAU IT RO AT SR AL TGS TR R X AR SR B T B L R T B R AR T
FLez bl By ai i 2 A DX 72 I 18], B 45 o A A XT38 SO B AR 8 T A0 B0 i Bl 8, 7 i — O SRR R
o
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Strong earthquake risk evaluations on major fault subzones in
northern section of the North-South Seismic Belt based on the time-
and magnitude-predictable model

Zhu Hang
Earthquake Administration of Sichuan Province,Chengdu 610041, China

Abstract The law of earthquake recurrence in the northern section of North-South Seismic Belt
fault system is studied based on the time- and magnitude-predictable model ,and the corresponding
time- and magnitude-predictable statistical formulae have been obtained by using the historical
earthquake records and the fault slip rate data,then the strong earthquake recurrence probabilities
of 4 major potential seismogenic subzones within the next 10 years are assessed. The calculation
results show that the highest risk is in the Haiyuan fault belt( S1 subzone) with the integrated risk
rate K=0.841,and its forecasted next main earthquake is M6.9. The second is the S2 subzone ( the
Tianqgiaogou-Huangyangchuan fault belt, Xiangshan-Tianjingshan fault belt, Liupanshan fault belt,
etc.) with K=0.480, and the forecasted next main earthquake is M6.4. The K values in the S3
( Qilianshan tectonic belt) and the S4 subzones( West Qinling tectonic belt) are far lower than those
in the S1 and the S2 subzones. The top 2 risky subzones are all located in the east of Qilianshan-
Liupanshan tectonic belt.

Key words: The time- and magnitude-predictable model; Earthquake recurrence;

Northern section of North-South Seismic Belt; Potential seismogenic subzone



