Hal s H2 W Hb = F 3 Vol. 41, No.2
2018 4F 4 J1 JOURNAL OF SEISMOLOGICAL RESEARCH Apr. , 2018

ZIMUMXEMEEFENET XIHEFERBHE

EFK

(P R Jm s Bk BRI ST, JE 5T 100081)

ZE: FIHI1930—2016 4FJe Tl M=4.5 Py s ilis F s, e s 6 ikl D e e e 4 R i s ey, At 1
LI SO SR FE A7 AR i o AR, Al TR T I IXRE R BB . SRR ) SO RS B A
TN X R, RSB EON E, RRERE A ATEAIR B, R Ry 8.3,

KEWR: WERTEIE; I RIL s R LR JelTilix

mESES. P315.5 ERFRIAA . A

0 5%

Hi S S R AR Y 1 R 5 R S T O AR X
SR 7 A B M o3 BT 4 i R A BOR S X T
MR S PR R A Rk DT RS, — R R
U SRR R AT k0 H R M R T B
PERRL b R e AT vk (A5 T4R, 2003),
WAL T # W G - R R RBAY I35 (Cornell,
1968) LK ¥ 27 35 e M Bl b 4t A ki O vk
(B, mdiE, 2012), & BLAT 19 H A= IX &)
IS AR i E RS S EUCRI D) iy 3
TN % 5 b R T S A A (AR A,
2009; WEfE, 24, 2016) ., SR, A HIEE T
Wr G - RCHRMITEE, T 2o b 1 OR 5 = 4
BOE R FIR . K 1 SE bR b 52 R 3 At 2 B
G - R X R ARG I = iR R A i O, TETF
ZAE DL T = P e v SR S 2 B R gk
Mg (BFESt, 1999) o i TEEPRBERIA G - R K
R ES, R R m R B e, —ERE
ST A 120G 22 U R Ok it % Kk AR FE I PR Y
AEEE, B, s bR oe REAT ek, Rl
SERT X R R S AU — B R A RS O TE
AR

Balkema #1 Haan (1974), Pickands (1975)
WISE R, X T 585 Ky e, BEHLAS 58 i 3

« W BHE: 2018 - 01 - 15.

EEWB . R R BT T AR 55 2% L 0T IR X R 1 sl )™ SO (B RS B R 2 D7 1 0 5

Jel THiREH R i) (DQIB17BO7) Wil .

XEHS: 1000 - 0666(2018)02 - 0226 - 07

(B L B R AEL 0 A Ry T SR R A A, X S b
FERAMLAE 1 B2 40 A0 AR B2 4L T SR AR . AR
e, HIMRAE AR B K T K 0 ) SR R4 40 A A AL
WA I ] 3] P U DX M R T Bl R AR A (A
4 Pisarenko £ Sornette (2003) FIH)™ g R4E5
Ao HT T ik AR B kb 18 SRR X AR 2 AR
HFRAE M s Huyse 55 (2010) FIHIRF-HE = T
FRBIFSE rvCo 110 i T U o 58 32 5040 R ke 22 5000 L
B XBOES A0 5T SO R 4850 A i GO0
B/MESE (2013) FH) A R AT A o0 b 1 4%
TG B M 30 A7 (0 5 52 AR o A Rk T A A%
(2017) U™ X R F6o3 Attt 7 B B0V i
et R A b 7 VA U DX 1) bR S R . % T VA R
JH— Bt FR P 5 DX 1Y) K2 R s, NS
Jeg e e R BRAE S ERR, i H A 7S g5 A
FARER X B AE S, &4 T P s 1 7= i 5% B[]
FARARER Gl 52 10 SR B 2R A M IX, i T g 2 1 O
DX R R I SRR

TER ) SO RAEHE AL AT, & R T . 4
PrvEr Rl 7 3tb o A 2., T DR IX i Y
X T HBFEREAS 1Y e Ol 2 o B, S A, AR
R SO S48 53010 F AT B, T 3R BT HERR &%
FERREI , TS R A B ST AR . AT
TR kY 7% 1% B 8 A B e 1) L Ml DX A S X,
TE 73BT 12 1, X 1 5% 1 J57 75 5% LA K b 7% 1% 2 R AIE 1Y
it b, FIH 1930—2016 4 [y 52 M 52 B4 i) K=

VA



2 1]

TR el T X A R 35 s M) SR ST R R 227

PUXB, BiERSBIE, Wl TR X
P SRAE 0 A R T AR, T A I X R
AR LRR

L) SR ST 5 7k

L1 J"XWRERESH

WX X, X, R R ABENL /Y], Bk
EATHE S, HIRM R — 20 A, iC Hdg Rl
M, = max(X,,X,,-,X,) , BHFLE {a, >0,b, € R}
FARRIL S R G(x) |, fliF5

M -b
Pr{ "a "$x}—>G(x),n—>oo (1)

W] G R AR AE 5345 o Fisher Fl Tippett (1928) JiEH
THAE AR 3 REBER, 481 G L8 T Gum-
bel 4345 . Frechet 7345, Weibull /342 —, | X
PAB PRI IX 3 Rl Ar AR ARG — g 1 Ao A A,
HAEZSH u. RESH o, IWRSE E RFIR
(Coles, 2001; HJEFT, 2006), 41X (2) Fizm:

G(x) =exp = [1+£(*E) ]},

(1+861) 50 (2)

WERRERE v, & X >u, FRY=X, —u NERH
it o TR e i 20 A pRARAT 208

F.(y)=PriX-u<Y|[X>ul =

F(u+y) - F(

u)
1= F(a) (y>0) (3)

XTSRRI BE w, FRGUE TR Y )71 b
KO AR S ZHE 530 -

H(y) =1 - (148w (4)
g

ot y>0, (1+8) 50, H 5 =0 +&(u-p).

g
J7 SO R AT AT 5 ) SO AR o3 A BT AR [R) B
RS H =0 B, J7 SO RIC A WA
BB RASE<OR, J7MBLARAA
PR -5t

L2 B ERMEITH®
22 I W 8 985 A O 14 T Bl 7 O
MO RO S, T LA A A 7 18 7 R UL X PN o ok 2
T S T MR LT N ()
1999) . M EEHBE v, HX>ubf, WA

PriX>x|X>ul =[1+£(*—%)] 7" (5)
g

A, =Pr(X >w), Rl BEMFEAN S
BHANHE, X (5) AT5h:

PriX>xl =¢,[1+6(5—%) ] (6)
(o2

% R RN AE R IR DX A M 72 1 B R G S A FRAE,
R A SRR SH ¢ <0 B, 7 i 24850 i B
AHRER, ARG RBAAE LRI A, R
EBRATRIR N

x=u- g/ (7)

FHERAURAE T 20T 438 3 25 (L., 0 ,6)
A TTHE . AR Delta e BRI, 3 NSEA K
RIRAETHE T AT A IE A0 A, R AR 38 07 22
T ZEHBERT LIRAR B AR KR 1 - o R LR
EEXEML (8) FiR:

v azr s fVarGon ®)

v oF Var(;CN) szNTVVxN; V& (211’5"&) ZH
Oxy Oxy Oxy

ﬁﬁ%mﬁﬁﬁ%;wﬁiﬂgaﬁ;&ﬂﬁ(&,
v do

G &) MR 2, s ERIEEA M 1 - S5
¥ (Coles, 2001)

2 el T X oA i

FIA ChEESSHIXRIE) T
MO XIS R A T DX, XA Y M RE 3 Bl HAT A
st FAt i P A A R M A A, A, AN SCaef
Jel N IX A BFFEIX o 2 X ISR AR T # T 1) Ay R
AR, X S ALV PY— R P DY 1] B 7K )
HA KA BRGS0 12308 XX R4S
R WA TR (B 1), S BB i



228 W

BIARIIA, Zi A OE R ZL G shAg s, Wi
R pg b 52 7 P B —3R 4> (Densmore, 2007 ;

w5 41 45
RS, 20115 BEEEAE, 20115 4LE, FIZE,

2014; i, 2015),

101°E 102° 103° 104° 105° 106°
N
133°N
432°
431°
)Qt W . ’ /'\% o —
¥ @ bz |30°
' @ M60-69 —= KN
\ © M5.0-59 Wi
F: YB\U”_}EE\‘%&%, F,: Hﬂﬁ_jt““’fﬁ'%, | Tcﬁ—(ﬁg%ﬁ%, F,: [IIE?I%H‘%%, Fy &

A1

ATV R M TR Z 4B )G M=5 3 E b 57 A

(FEFHEF, 2009; ALK, 2007; &HFHEF, 2015 55%)

Fig. 1

Map of geological structures and distribution of M =5 earthquakes after removing aftershocks in

Longmenshan region (revised from Li et al, 2009; Deng, 2007; Gao, 2015)
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Fig. 4 Diagnostic plots of the Generalized Pareto Distribution fitted to seismic magnitude
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The Establishment of Generalized Pareto Distribution Model
of Seismicity in Longmenshan Region

REN Mengyi
(Institute of Geophysics, China Earthquake Administration, Beijing 100081, China)

Abstract

Choosing Longmenshan region as the case study area, using the historical earthquake catalogue with magni-
tude 4. 5 or above, from the year 1930 to 2016, reducing the impact of aftershocks by the method of space and
time window, this paper establishes an excess distribution model of Generalized Pareto Distribution, and it esti-
mates the upper magnitude limit of Longmenshan region. The result indicates that the model is well fitting for the
earthquake data and the estimate value of shape parameter is less than zero, which means that the maximum
magnitude distribution has a limited upper bound. The upper magnitude limit is 8. 3. The result can be a refer-
ence for earthquake zoning and seismic hazard analysis researches.

Keywords: seismic activity; generalized pareto distribution; upper magnitude limit; Longmenshan

Region



