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ABSTRACT

This paper summarizes the methods for considering the uncertainty of the upper magnitude limit in several domestic
and foreign studies on seismic hazard and mapping, analyzes the influence of the uncertainty of the upper limit of
magnitude in the potential source area on the earthquake hazard, and provides a new generation of seismic hazard maps.
A proposed scheme for considering the uncertainty of the upper magnitude limit is presented. The conclusions drawn
are that compared with several international earthquake risk studies, the estimation of the upper limit of the magnitude
by the potential source model of the Seismic Hazard Map of China (2016) is conservative; when the upper limit of the
potential source magnitude is between 5.5 and 6.5, the impact of the adjustment plan on seismic hazard is between
several international studies on seismic hazard, which is generally reasonable; for the original potential source of
magnitude 7, the increased occurrence rate of earthquakes with magnitudes 7-7.5 is adjusted to 10, the calculated
seismic hazard increment is close to the consideration scheme of several international seismic hazard studies.

Keywords(Bold): Seismic hazard, Maximum magnitude, Uncertainty, North China.

Hedbih X R 2% b PRSI R X 3 7= G Bt 1k RO RS M T 5T
FE

11 [ 1 5E Jeg YR Y EE R0 oy, A6, 100081
Y HEE. B THERE: changlongli@165. com

WE

AT T E A LI R A e AT 7 X R T P o e e BR AR E PR 5, a0 T R R X R
G b IRAN E PEXT M R S R PRS2, JF 3B — AR = X R B 45t 7 o0 R PR AN R 25 S8 I U7 &
B RE, SEER LR ERER T, $E TACE R R 2 IR A T ORI
R LIRAE 5.5-6.5 iy, SRR R L IR B 7 S0 U e R v B s i A T [ B J LI 2 f e Pt 7t
Z0H), SR EREER: WR 7T GOBUE, BN 7-7.5 FUESANHE R A KN 1078, HHEHE AR
PR [ b Ui R S B PR R 7T A 2% RS 7 S5

KEEF: WMt RR LM TOEN, HIEHIX.

R L AR A e 5 DX R AR R e A R U X )

L 5l& SHL BRI TR Y T AR AR R

R LB S A7) RN . TR IR DR AEDLAT A S

(Probabilistic Seismic Hazard Assessment, PSHA;) KT AT SR B LB, BME RS ES -
© The Author(s) 2023

S. Qiao et al. (Eds.): RAC 2022, AEBMR 248, pp. 41-46, 2023.
https://doi.org/10.2991/978-94-6463-194-4_7

®

Check for
updates


http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-194-4_7&domain=pdf

42 C.Li

FRICTHRE , AR A A MR AR /N A o o 4R
T, AXAE A 2 TARH R X R R (GB18306-
2015) MOIBLER IR X Q4 77 %8 2013 SFAfE Lk, &
H 2014 5245 6.4 FHFE. 2018 FHIE 5.7 b
. 2019 KT 6.0 IR E I R R R T T
TERTERRX ER LR (K 1D . RPEHAN
A [ RE X K PR T, 7R R 2 SR BT A VR )
g FIRIFEF S AR A TORMAHA SRS T
FE 15 T R E IR e IR AT R, R —
ARIX R A ey =5 8RR 2 B IR IASH e 1, 2MEA
WFFCAI I A . AR SC AL T [ P A LT 3 72 A s 4
ﬂﬁzﬂﬁn*ﬁ 22 b BN R 1 15 EE T i
IINT T TETE R IR X R b BR AN 5 11 % M 72 fE R v
IR, FEREHT— R R X RIS TR R R

A EAETR.
TV IEERAER JUIKGE J I BT AR A0 R IR X R 2%
IR RE
FRTETR IR 2
X B HER
S i 4
I A (Ms) %L R (Ms)
(Ms)
2014 4£,
PN 6.4 6.0 0.4
2%§%’ 5.7 55 0.2
ik
2019 4£,
Koo 6.0 5.5 0.5

2. BRsSEHMRERIET TN RE LR
AHE MR R

[ P14 CAT — MR fe B S BT S5 08 T
2 IR A 2 1

2.1 FE5

15 3% [ (1 4 [ b 5 fa G PRI, e KRR
Munax J T B KT CLANBESE . BRI X FIHK
W, DU DX Z R 4ERE . fESEETEE (B
D KRG (WUS) F, st Eg
AT B R FE R I AEIR, RN 75 B E 1
HRE LI g 5k (22 B 7R 1 5 JE iz K T IX —
[E]) o WUS H 8 B > Minax BUE, 7.45 F117.95
(Z AT 6.8) o 7.45 5T 1887 SE 8- PG &F
Sonora7.5 M ERIEL, 7.95 FIALERME, HFHER
St DX 149 A ) A R R 23 (10 I s SR A B T
Ko INTS SeHLRE 1) Mumax (H H 7.0 BEI0E] T 7.3-

7.9, HT 2010 F5 765 El Mayor-Cucapah7.1 Z3th
FEAf UCERF2 BT 1] Mpmax [E 3G 00

Wheeler (2009) B[ T30 1 V&3 11 AR B %
KEP A TH @ Z Tt 7 BAERARZ KL
R E B BRI (1) SO RE 2%
Mobs;i (2D Mops 1 1 BZERY;  (3) HMEIEBIE:A
FI Mmaxs (4) FHJT SRR GR 58 RAMEEM)
Muaxs (5 my A Minaxs, LA 7.5
(6) ML TRFAEA 3 Mias (7D HHALSERIE
AIERE B Minaxs (8 HIASERAG A ARALE: it 5
Muaxs (9 HH U775 5 Minaxs (100 FHA
R JFE AL Mipax: (11 F1GEH 7745 5 Minaxs
(12) ARV Mina (13) HHIFE L,
HT Qo BT Mmaxo SCHHVELHTIE T JLA 7 LML Bk
MESEERBO. Hh, 5 (D . 3.
(4) Fho7ydid A s fE e R e 4%, M= H %
F @ MIHLIX o oAt v v] R 0 SRk = s
P SRR X o A AN — Rl o VR AN e
WK, WEMTEREMH, & NER L
M.

228

R b FE o 1 48— 15 AT (SHARE) X E 4k
IR R LS, A8 KL TR Mobs 77
B0 0.2. 0.4y 0.6 HIHUEIIE FE, Mopss
Mopst0.2+ Mopst0.4+ Mobst0.6 AL E 73 54 0.5+
0.2+ 0.2% 0.1, XFIFH/R-E AP BEHLIX (756, %5
& Maps Fl Mopst0.3 FRIALEE 3514 0.7 F1 0.3 6
SHARE #8565 A [7] #4g 12t A BV 5 1) R b BR AN o
PEZ R AR 1 Fros .

1 R SHARE #5 8 r AN 5] SR 8 14 7 204 L R
B 2R

23 8%

A ) 2 ] 2 A B P R 2 [ 3 732 5 000 3
D 16125 H R oK 30 AR5 72 = 31 1A BRRRE 2R 7 A1



K. SR, KGRI R IR, v Bt iE nr
IEHAF R, TEWERE AT RO
EREE, KT fEE R 30 4F. HARHE
SRV TER L (K—TFJLEE, ErJLE
) o B2 H BRI, VT A AR
AACHE R R 10, RSP IR R X b R 1 %
IARCLRAF . 78 fa e v B s A — T = il
X, HIE T EIIN T THEMHE . b nTHEwE
2% _FBRAE Mobs 26 E3E 01T 0.5-0.6 2.

2.4 74

HRMERAT (EMME) %, ] M B8
P BRI M 7354, (1) Hi5E HERBIZE

(IR SR Mopss (2D HRAFEHB T I 32 BERMG 51
WrZ R ORRERE T (3D IBHL = I BURE.

ZRERRS LR E I E A K Mo (1A 23 51
B A Mopst0.3 Fl Mopst0.60 33X it HU AR (AR 2 Hb
EH R RHA e, B b EEUE N 0.9-
1, JHHE Wheeler (2009) FIRFFT, XFh% EAH 2
FAERATL EM BN EIEK T 1.37-1.7 5.
XA TR RE T EILHA 4000-5000 4F, 7E
R T ACEAE Mo [IHBE . 1K 2 4 EMME #E R i %
TR RTIBE 2 Y ) Minax UL 7E SEFr R fE R 1 1 55
L, BBTEIE S LR Mnaxs Mimnaxct0.31 My +0.5
AR E — M 5 A 0.5 0.4+ 0.1,

¥ 2 EMME #5284 v & [ J5URT KT J2 5K Mimax BUE -

2.5 iy

P BRI (EMCA) PIrigH, E% ERM
W T AR T J7 s M RS s M A IR g . 72T
S R HL R A 2 R T AN E . RO
H1FE Mobs FIZEAE_E 0 0.5 Z2/E A Muax FIEUE . 7R
fab ek, B ERE N Mnac0.5+ Mmaxe
Minaxt0.5 73 B HUBLE 0.2+ 0.6+ 0.2,

Study on the Influence of Maximum Magnitude 43

2.6 5

] e R 7 X R T, B DA R ES T
AR = X K] P Ao 4 L Rl 1 TERR IR IX o 28 AR
Hi i XK R0 BT AT 1643 MBERIRIX A E 1
R LR, BERINESE TR R, JRaE A
P s KR ER & I e LR . R B P AT R
TBERIR X AR 2 B PR AEM, EAMIGE T St
e e TR AE R IX R > B, IR 1R S EL R
VORI SEFH o 2 RE SR b T Bk 0~ 1 A0 g St
R TERAE, FER T AT IE A B
AR SR 5 8 77 51 B F R X AE
FRIRIX R LIRS AR W], B R R
RGN, R AR R B AR R A i AN R B
wINZESR, R AFERYERAEERIRX . 75
H X R 39 AR R IR X SERR AR, X I TR sk
MBS — LA 7.5 PONFERE, IR IRIEIL S
i ERERAL. WREH . R R K S
Rt PREBKE S, H5 AL IE IS LR B s e
HTEAE R IR IX o r 5 AR X ] A S Y A o U
XXl RS BRI 3 R

Pl 3 v 5 AR DX Rl P I TR A R U X ) oy B 3L
R LR

SR ERrIR, i E N SRR G R R T
e 2% PR VIR RE TR 2 A 2 T i KRR e K
Prsitiig . R BURME S MG SR LA T ik
FE b () — Le B FERS e B IRANI E VEH B 1)
BT o T AT P PR 0 R o R R0 1 8 v e PR o
P b BRABLRAR I A€ T535 . AELEWT R BERHE D
RIS S WAEER AL X, IR RE LR A7 AE
BRIIABENE. 515 IR LICRIR 2 LR
(3t 5 th 22 0 A AR AN AR E D R X . A
SORFEERS Bl f, of [ AR AE R IR X R 4 BRI
LLYIE RSP



44 C.Li

3.BERRX B LRIARHE B
:BEALETIED

3.1 BAACX G EERRE I RR L
RIS b7

S TLARBC QP Lt OB R 20 LB 5.5
Y] 9.0 BN, HilAE 0.5 BRI . A0H
3500 B 4 PR UL 2500 0 0 L P R B
R AAACH G A B, (2SI X
P IR 1A T8 7E VR f1 B SR ST R

7

Jlo

AT FAR BV IR AR TR f) 2 2 b PR e it
TaMTIEINA, B ER 7.5 9% UL B3R E
AR MR, B2 HER R EA
THRABEES FRAE. HAARERAACRE
KRHIL 7.5 AR RE G b PR S R . [
WG A ST B B VB IR R ) BR B K 7.0 K
PR R IR X IR, BTk B i e FR R X A
14— 52 PR B N A R R R iR, AR
R IE 07 B — 35843 3% s R fa 1 1 2 $ i 1%
TR S RS RA R ZE L E,
% SRR R g R4y 0N 5.54 6.04 6.5,
7.0 WRPEHEEEE, ASCEPET 4 NEFEIE T
B, RN SRV RETI 746 SR GE
KR 5.5) o WHACA K EGTR 545 S8R (R
FBR 6.0) « JEE ARSI PHIL I 562 SEE (R IR
6.5) ~ J[AGIRTA] BT ) 573 SR R LR
7.0 o 4 NIRRT KA EWE 4 s,

35N~

RS )

E e Y b N~ e L el
13°E 1M4°E 115°E 116°E 117°E  118°E 119°E 120°E 121°E 122°E 123°E 124°E

B 4 4 AR5 B RO B IR G 5 s

RUBCEIBIRMER LR E 8 (0540 , £
HH 11 o % R RS R /D M R E SR . bR PR AR
Bl e AR i e MR TE S E S BN KR . 25 H
AR PRI 1 7R A 2R (1) 7 AN [ A A R )
HRE R A R AR T8 T, RSO FH R RE G ik X A
TEURI G-R K RIS HIRE A e hMtE, 43 2039011
BRI EER AR 4 RGN E H R
FIHLFE R AR WNFR 2 ok, R 2 AL, AMER K
BN FE AL O R AR R AR R IEARAE 104 24, £
LTHTE B HE R ER AR,

R 24N EIBBEIEINR S R R R A R

IR | ORG | Wy | MR | ASOR
His | ERR | RER | FERAER il

746 55 | 55-6.0 | 3.03X10* | 1X10*
545 6.0 | 6.0-65 | 2.44X10* | 1X10*
562 65 | 6.5-7.0 | 1.26X10* | 1X10*
573 70 | 7.0-7.5 | 3.72X10* | 1X10*

FH T B N RE R FHETE S b R e Sk Sk, A
HESEPRIIZ R RS R R AR NN FET GR KR
AMERIHL R R AE R . RSB E R RN
1 I —i8, BIHR R R AEZH N 1 X104,

3.2 ERINEREE

REL 137 m IR AU 52 4 AR R TR A
SR E (123.31°E, 44.12°N) | dbfa 5+
(114.46°E, 38.03°N) . VAR %FN (113.62°E,
34.76°N) . Ja[dbim[E] (116.1°E, 38.44°N) . ffiff]
TR ST I — AN RE A 2 S b R I B AR Y
THE YN s R S AR I B (PGAD [FIHIRE
faltEih 4, FHonEHEE TR N7 E.
WHE PN R E& B R B g 5 )
R SRt 2. EBRT7 Sl R B RE K AR R4
HEMITHR LS 20 M. &7 Rk E
FE f B i 2R R0 R G A T B () b B S R i 2%
Wk 5 s

. (a)123.31°E,44.12°N
10 . . .
pRm—
— R
5[ i |
g 1O i
=
3 —
.Eﬂ 10-10 |
107° .
3 -1 1
10 10 10 10 10




0 ()113.62°E,34.76°N
10 , ,
P——
— BN
. —
10° | o [
g — [R5
g
107}
-15
10 ‘ ‘
3 2 E 0 1
10 10 10 10 10
PGA
0 (c)114.46°E,38.08°N
10 , ,
—m
— ERM
. — i
10° #ir |
g — [R8A
2
5‘3 -10
10"
10-15 1 1
-1 0 1
10 10 10 10 10
PGA
. ()116.1°E,38.44°N
10 : ,
— =
— BN
—
10° T
W [R8E
L
g
10-10 |
-15
10 : :
-3 -2 -1 0 1
10 10 10 10 10

PGA

K 5 ANF 77 SRS 58 PGA MR fa 6 1 il
. () BETHESA: ) AFESA; (o
HMIZ R (d) (a7 R

HIE] S T, MR R i Pt o A S Pk 2
7 1 R R AL 5 A AR R 22 AN K o AR
R CFEBERET 10°) B, MR
ftb R fE R TR T IR A . R, A
FEL BN =AM 0, VE 7 S0 HIRE fa e 1 il 42
SO R o AT TAN s, AN SO FAR PRI B 1 1
UESEA SN

2255 AT SR b, RS AR A rp AR
PRyt 72 A6 5 1 i 2 A DU 37 5 (K 5 R 22 T A
Ko #NT AR ANV AR . 0B e
KIS IR =, A7 RS RN T 0 A
B, KT RRINATH TR THE A SR, SRAA
SR EETT A, R EIRAHE VS RS S
br b FARAIT ST, EXF 7 KA BRI
LR H bR H AR T

4. FIRTNIL

Study on the Influence of Maximum Magnitude 45

ARG T A A LI S B AT (X K
WX R ERAHEVE 8T, b I
FERRIR X e g b IR X = SE I T R, 45
T TR BRI R A R RN EOTE. 5
H I Z5 eI

(1) 5HEFr EJUB bR ERER AR, R
FACETER IR Y X 7 2 B BR PRI At T DR 5T

(2) MBI RH LIRAE 5.5-6.5 24y, AT
TERUR R 2% L R 8 T 00 1 2 S I 1k (e Y T [
B LI R e B Ve ST 2 18], BV R AR .

(3) XJa 7 iR, BN 7-7.5 G it
AR AN 10°8, IR RER SRS
[ bR b LI 72 A6 6 kAT 9 1 25 18 07 SR

ARSON FEG ERRIEINEL 5.5-7.0 T E R IR IX
R L IR REAT k5. X AR R
T BT R 2 BT

8]
S A FH P 172 A 8 1 A R A v [ 58 T A HB
B HX R EER (GB 18306-2015) 2, fiiff]
[ HbFE fE B M TH 5 T B KR A BR b B AR A
(GEM) #4271 %) OpenQuake F A1,

EEPEN

[1] Cornell C A., 1968. Engineering seismic risk
analysis. Bulletin of the Seismological Society of
America, 58(5): 1583-1606.

(2] hHe N REAN E E 55 B AR I 2 A
Hh [ [ SR E AL B R Bl 2x . 2015, Hh E R S)
ZHIX X El. GB 18306-2015.

[3] Petersen M D, Moschetti M P, Powers P M, et al.
2015. The 2014 United States national seismic
hazard model. Earthquake Spectra, 31(S1): S1-S30.

[4] Wheeler R L. 2009. Methods of Mmax Estimation
East of the Rocky Mountains. USGS Open-File
Report 2009-1018.

[5] Giardini D, Woessne J, Danciu L. 2014. Mapping
Europe’s Seismic Hazard. EOS, 94(29): 261-268.

[6] HuURMAEMFHEBEALS, HIRMEZR L. 2016.
2 [ R B 0 b 1] 2016 AERR. CH SCRRO

[7] Danciu L, Sesetyan K, Demircioglu M, et al. 2018.
The 2014 Earthquake Model of the Middle East:

seismogenic sources. Bulletin of Earthquake
Engineering, 16(8): 3465-3496.

[8] Zare M, Amini H, Yazdi P, et al. 2014. Recent
developments of the Middle East catalog. Journal of
Seismology, 18(4):749—772.



46 C.Li

[9] Ullah S, Bindi D, Pilz M, et al. 2015. Probabilistic
seismic hazard assessment for Central Asia. Annals
of Geophysics, 58(1): 0103S.

[10] F=rdai®. 2003. #r A E SRR X R B HfE 224k,
25(6): 630~636.

(1] FAN], BREE, @i, % 2013, iR X
R B T R R X R 20 1 = B R R, R B
A, 82): 113~124.

[12] &4, mai®, WEAT. 2013, B E X L K&t
RGBS AR 5 S50 . R PR, 8(1):
11~23.

[13] Gutenberg B, Richter C F. 1944. Frequency of
earthquakes in California. Bulletin of the
Seismological Society of America, 34(4): 185-188.

[14] Pagani M, Monelli D, Weatherill G, et al. 2014.
OpenQuake Engine: An Open Hazard (and Risk)
Software for the Global Earthquake Model.
Seismological Research Letters, 85(3): 692-702.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International
License (http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution
and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter’s Creative Commons license and your intended use
is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright

holder.





