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Abstract: In the process of calculating probability for large earthquake occur-
rence, traditional methods often only consider aleatory uncertainty, but episte-
mic uncertainty is rarely taken into account. This paper takes Brownian passage
time (BPT) model as an example, epistemic uncertainty of mean recurrence
interval of large earthquakes is analyzed quantitatively by using Bayesian esti-
mation method, and how to take epistemic uncertainty into the calculation of the
occurrence probability of large earthquake is also studied. The results show that
there is significant difference in parameter uncertainty among different methods
for determining mean recurrence interval of large earthquakes, also there is
remarkable difference between the results with and without considering the
epistemic uncertainty of parameters in the process of calculating the probability
for large earthquake occurrence.

Key words: probability for large earthquake occurrence; parameter uncertainty;

aleatory uncertainty; epistemic uncertainty

« EEMBE  EERHE W H (2012BAK15B01-08) ¥ B,
KB 2015-08-25 W B W . 2015-11-02 P Sk & R
+ BINEE e -mail: panhua. mail@163. com




2 39 B RS MR R AR B  B S HOR B E MRS 299

g

515

TEih 5 R AR R AR MR, O R AR R A I R SE 2 M. Utsu (1972), Rikitake
(1974) #1 Hagiwara(1974) 3 F 50k o] B FH 36 (Reid, 1910) 48 My 7 — Bl BB ME SRS AY L 2458
RIS E M RE Y R A AP A R AR G . ENAMIESE N BB IR T 28GR R
HWER Ay AR, Horp He AR T A X B0E & 82 R (Nishenko, Buland, 1987) F1 4 B i 2 B
[6] (Brownian passage time, faj 5 iy BPT) # %! (Ellsworth et al, 1999; Matthews et al,
2002).

X FAE B — AR AR 3 A AL, 27 C 9 AR & A i AR 8 285 R eR B (T RN Z i — W
FR S I I ) Ty U AT 3F 53 T 2 R bR R — BEm ) AT N 58 52 R AR 1Y A5 1R AR
(Wesnousky, 1986), Rl

j?iAff(Tdd]*

P(T., AT) = ——¢—, (D
J SCDHdT

ﬁ*ﬁﬁ%“‘ﬁﬂﬂm%ﬁiﬁﬁﬁﬁ%m¥ﬂik@%Tu&&%EEEETE%
BEHLAS S OB E V) SR, IARIEZE o FIS S R o

Z B0 AN E PR AL A BEAILAS 5 PR AN S M. BERLAS 3 PE S ) 2 2 800 A
SRAR SR S XS BOAR B B 1A 1 BE ALY 55 24 BT A2 B DA K P B0t 72 BB 2 B
% A2 BEE NN K s BREF B FE B2 B 5 o T8/ s DS B 2 1R B e AT TS
SR E VAT P X RSB 2 Pk — i b BORE R R L BRI R 22 KD A KA
ESROFRE I LS 2P R R T RGE . 2 BEE NN AUKF S0k 5 8 B 1 482 w5 1 8]
fu&%ﬁ%ﬁ%ﬁ?ﬁ%ﬁﬁ* FEAE B R R A I T 9 B ARBENLA B 2 1. A
R B R B T S EONRAGE ML, A5 B2 b 7 s 52 ol 52 9 R
Eﬁﬂéﬁ UR M — A E 19 F 25 2 R [ S8R R R R AR, XEAANE
e

BEX BB R, A SCUARE R AT BPT B il . AR 4 52 24 8] B S5 o R AT DL 38 il
TP R R T BRI E PEEAT E ST TE . R T —Fh 5 I8 R kg T
AR DA AN T8 P 9 8 2R i AR R R T 1k

1 BREABMRHEEPHSHIHEER R

J%Tﬁﬂ%Emmmh%u%mﬁNmmws%@mmfﬁﬁﬁmﬁﬁuwd1mm
FEfth bR R AR R MR AR TR A R A R 1 N ) (b AR D TR AR AR R A
B — 2 H AR BEAL S A2, SR B B R B

T T—T)
T = gggagexpﬂ—(2732; It
K. T AW HEGRE PR RN o NiRER KB A S RZE %R BB 58
202 S ] B B SR BEATLAS B E M AT L e R T — Ak 52 & 1 B RO B G Hr S .
MR AR SRR A2 (2015) , AR SCHE IV R «=0. 34.

(2)



300 i = 2 Bl 38 &

Xif it M A R R B T R R AR 3 R ik
1) Jy o i 5% ol oty s AR A STk, A WTE VR A 2 AN LA A D s R 0 A el AR S SR
AT LA ) FH G e ] 1) B A Ay 5 72 1 7 38 52 K RD B
2) W R, AR YE AR & Y I ) AT 4R B D (Shimazaki, Nakata, 1980), W)z
R Z R A B R b T AT i W7 )2 TR i — WK M R A TR R 4w 5 7 )2 R Y
B Ry 1 R, AP
T=24, (3)
YV
A, o B R I P T 2 10 S 249 i s R S 2 T 2 K U TG AR O Y O 7 B R T A EL
3) AR HE B R E (Wesnousky, 1986). 7 I 50 4 7% ol iy 3 5% WO REAS 52 48 1 AR 45 W7
JZ2 T SR, R LR MR R R R R A T Y R R R T, B

Tzia (4)

e My g, h o AR 0P 2 R AE b R R R s Mo o st AE RO, T2 T
T sl A W2 T T A A E

2% 3R 3 FhiR ARV R AR T WAL T 15 . AR SCHE IR U2 105 A 5 7R S K T I K0
SrEie TR R IR T BN A E M. b, X T A R A K T R R Y 1
Dl s SO 2y B R — A R R A i 7 B2 A () B 50 A 1 DL T AN [ B Y e 5 A A ()
B 5 ) 2 SO PR T R AL 3O SRS 2 0 — A 0 8 R 4 5 752 52 % 1) e 8 4
15 DL EAT BT 5T

LiEPTIR . ARSI 3 MR DLTHE P2 B S 18] B BN B E TR O R — A R
52 R 1) B B8 0 5 - B SR TR T AN s 1 5 @ T 0 A 588 7 52 8 T I 00 Al
VI BB T, WA E M s O Rl 9 58 52 % [R] IRl A Hls 2 - 29 52 A TRI B T 1Y
IHIAEVE. AT X AN ) B0 3 55 52 40 b X B0 5E B 22 (9 X 2 R i T T
FITs S 100 4F. ZEGTE. T BUE -39 5 & (8] B 2 B /N kA8 i 58 Pk D7 Al 7 126 A B R K
HARTF S I B R« SOAS SCHE—B0E B i a2 191 29 52 & 1B O 100 4F 2 T 47 1.
L1 BA—1MEEERERBENTHERER T, KINARHEEMHIT

A CH A SRR R B T WA DU T iR =R m i T 0T
(ERCF R R BIRE T. AR (2O W A B A I B T i HE 3%

~_ | T (T, =T 5
SCTh D \/JGXP[ 2Ta* Ty } (O)

PR &5 ] B8 (PRI RLi sk i, T Sy 0— oo Bl AT An] — AN ELAG o] RE AR [A) . B g 56 3%
AN RSB R B, OZ O A R DR RS, WIRTAE R T AR H 2 M
55 Ol
Ty - MWD D .
Johf<T“n3dT' J0f<Tuﬁ3dT
AR E T, =100 4, R4E6) Al 315 2 A W AR % 8 £(T) . 45540
B la fifs. ATRARM, T 145 T, (100 45 LLG A BRMERE R T4 1A% T, (100 4) LLFT
H EFUAE R,




2 39 8 RS SRR LML P 2 BOR B E TS 301

20 .
[ (a) (b) N —— (752, 125a)
12 r o --- (502,150 )
16
10}
L 8r 2 12t
= S
& 6r =
~ < 8t
4t L
4,
2,
0 — L L L ! 0 L L S~
50 100 150 200 250 300 50 100 150 200 250 300
T/a T/a
10
(c)
8,
~
= F
|
2,
0

5‘0 160 150 260 250 300
7a
B 1 FHE KA T 6 AHASHE A =R % B R A
(a) BH—ANE R FREE; (b T RPN A B FREE s (o) Tk ) s B
Fig.1 The probability density function for epistemic uncertainty of average recurrence intervals T

(a) One known data of recurrence interval; (b) Two known data of

recurrence interval; (¢) Without recurrence interval data
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Fig. 2 Comparison of probability for large earthquake occurrence in the next ten years
between BPT model with and without considering parameter epistemic uncertainty
(a) One known data of recurrence interval; (b) Two known data of

recurrence interval; (¢) Without recurrence interval data
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