%36 % 4w W oE T B ¥ i Vol. 36 No.4
2014 4F 12 H CHINA EARTHQUAKE ENGINEERING JOURNAL Dec., 2014

MELU—FR<BUMETRT M 5.1 WERMTS XX FREFR.

M %48, Bk, it F-p

I VG D3 A 2 it e 5 PR 2 B, B VY V2 710062)
FE AR 1954 FARAME L BN EFTHMELE, BT =0 Wi, jim’r/\ﬁfr;;‘ﬂaé;]ﬂa%
LA I Ao T B M Z 5, iz 3 R 3 E % F 64 af 14 Rﬂfmigﬁ?ﬁ;%‘»}' T o
REW ARE L —SELHE WAL 2015 52 2016 FXBAFORBECITRB,ATRALERKE
BHE, RFZRSFHREFREEFE GOEIBFESH, AR T —RBELAERERKAE
36°~39°N,95°~101°E B3k, KRR TF G E R EARF B AR EH,
X4@iF: ARE LN ELHEF; EAR RIS TR MR EME; TAESEME; 2N

xF AR

mESES: P315.52 MHRFRER: A XEHE: 1000—0844(2014)04—1126—05
DOI:10.3969/j.issn.1000—0844.2014.04.1126

Space-time Symmetry of M—=5.1 Earthquake Disasters in
Qilian-Liupan Mountain Seismic Belts

CHEN Ai-juan, YIN Shu-yan, YAN Jun-ping

(College of Tourism and Environment ,Shaanxi Normal University ,Xi’an ,Shaanxi 710062,China)

Abstract: Disaster trend evaluation is an important method for improving the accuracy of earth-
quake forecasting. On the basis of seismic data (Mg =>5.1 earthquakes) of Qilian and Liupan
mountains obtained since 1954 ,the symmetry and tendency of earthquake disasters are analyzed in
this study and are evaluated by using the methods of commensurability information extraction,
butterfly structure diagram, and commensurability degree structure.In addition, the space-time
symmetry and trends of earthquakes in the Qilian-Liupan mountain seismic belts are analyzed. The
results show strong earthquake signals in 2015 and 2016 and the possibility of greater magnitude
earthquakes.Spatial symmetry is used to predict that the next earthquake may occur in the region
of 36°~39° N,95°~101° E.This study can be used to enrich the study of the major disaster tend-
ency evaluation.
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Table 1 Catalogue of Ms—=5.1 earthquakes in Qilianshan—

Liupanshan seismic belt since 1954

F5 i 7] HEEN) & (E) i Y/ Ms
1 1954-02-11 38.79° 101.19°  HR WS 7.25
2 1959-01-31 37.00° 104.00°  HiRH#HE 5.3
3 1970-12-03 35.93° 105.58°  THEEH 5.5
4 1975-01-04 38.80° 97.60°  HIHBRME 5.3
5 1980-04-18 37.86° 99.13°  FHIFRHL 5.2
6 1982-04-14 36.71° 105.63°  FTEIGE 5.5
7 1984-01-06 37.96° 102.17°  HMNRE 5.3
8 1986-08-26 37.78° 101.63°  FHilgEITH 6.4
9 1991-10-01 37.80° 101.40°  HRME 5.2
10 1993-10-26 38.60° 98.70°  HiFMRIE 6.0
11 1995-07-22 36.50° 103.00°  HAkE 5.8
12 2000-06-06 37.10° 104.00°  Hiffm#E 5.9
13 2002-12-16 39.80° 97.30°  HIMEIT 5.9
14 2004-02-25 37.60° 96.70°  HUWGMAE 5.9
15 2007-02-03 38.00° 91.80°  THWFIETY 5.5
16 2009-09-19 32.80° 105.60°  HFRM 5.1
17 2013-07-22 34.6° 104.2°  HM=EM 6.6

A B 8] Xt B 7 T8 AR SCH A =00, UG oot
RO BETHSE D WL AT VRO 45 1 WO AR 07y 5 # 0 — 2D

TR P ) A 255 A 1 R AT B 45 g R 0 T 4 0y R AT 4
TIE B R PO AR 4y 04 BE ML BE R . % T A )0 AR
L i, EEARYE 17 A D5 s AR bR R B
T 0] = A R AL Sl IR B0 L 2 TR SE A3 1) X R
4 A [ 3, 200 40 TN T U MR A R BT A

2 BB S R R R B

R R 1, FRATTR FH WG Fh Oy ¥ 3k A7 a] 20 B
Hr w5 15, 38 axk T L 56 Tk 5 S50 25 R 1A —
1) S FH 1 R0 AT A B
2.1 RAIREBEBHE

R A UL AR SOR 26 1 17 AR RE AR H:
KA KRR, 40 3R H =0 WU JT , It Al 2
JEE X oK o b 7% K 52 I ) A7 S0 4R, BP A X
=1954; X, = 1959; X, = 1970; X, = 1975; X, =
1980;X,=1982;X,=1984;X,=1986; X, =1991;
X1, =1993;X,,=1995; X, =2000; X 53 =2002; X,
=2004; X,; = 2007; X, =2009; X,; = 2013, 3K
X5=7

(1) =g A EERIHE .

Xy +X5—X5=X5,=2015, X, + X, — X3
=X ,;=2015,

Xy +Xy— X, =X=2015, X, + X5 — X,
=X ,;=2015,

X +X,—Xe=X;:=2015. X, + X, — X, =
X ,s=2015,

(2) Woeal AR .

X, +X;— X, —X;=X,;=2016, X, + X, —
X, —X;,=X,,=2016,

X, +X,— X, — X, =X,=2016,X, +X,, —
X, —X,;;,=X,;=2016,

X, +X,—X,— X, =X,,=2016,X, +X,;, —
X, — X, =X,;=2016,

(3) ALICH] A~ FERITHE

Xy +X,+X,—X;,—X,=X;=2015, X, +
X, +X,—X;—X,=X,,=2015,

X +X, +X0—X;:— X=X ,;=2015,X; +
X, +X—X;—X,=X,;,=2015,

X +X,+X,—X,— X=X :,=2015, X, +
X, +X,—X;—X,,=X,,=2015,

Xy +X,+X,—X;,—X,,=X,,=2015,



1128 W% TR

EE 2014 4

AR IWE 1, 75 =oon AR 4R b
2015 AR BLIR B 2 . 18 WKL T LA = o i 3 45
X5 =2015 4£, MHoTitB 45K h 2016 48 H LR AL
%, R 85 W UITCTHRZE R X =2016 4F; HoTit
SR 2015 AFE R BIR B £ . 166 IR Bttt &
5 X =2015, = URIHRSE R 3R AT i BT 0
PR REFKE, =J0: WL+ A=6: 3 :
190 B A% BB = e A S5 SR A3 X s = 2015, {H
S B 1T FRATT R BB R TS B B 2016 4R Y 5
R Z ALK TF 2015 4F X — R R REZ M.
JI LA L2015 1 2016 4G K4 M= 5.1 M= fYAf
R .

2.2 BMEEEHRRIG

HRAE AT A FEAR B B T 2015 4 (& 2) A
2016 A (Il 3) Ay g 8 235 4 181, & AR % 1L — S 1
R Ms=5.1 HbR& A7 A B [ X R LA, 17 A
G R TR AR W 1) B 4 B A 5 41 (g 5 4D

20a 20a 20a 20a 20a _20a

S

SRR I
Qe
\ \\f\\q\ \\'f/b&.« W )\J /

e

PL b AN TR ) B 7 90 B SR BB R 45 F 5 . Ffl T &
B 2015 4EH1 2016 AF f W 85 25 1 161 (8T 2) AR AT & 22
K. 5 2016 A A 6 H, 2502 7 a9 a,
14 a,16 a.21 a.25 a; 5 2015 M LW FYIEA 6
H, 050 2 a5 a1l a.13 a.20 a.29 a, i@ 3 W)
Pl 43 ) g FH 28 O 338 P A4 403 1 BE AL 1 %

A
180 T
160 T
140 T

5100

g 801

2014 2016 2018 2020

2022 2023 2025 2028

{1 AR AL E M50 R
T 9

Fig.1 The commensurability frequence of Ms=5.1 earthquke

in Qilian— Liupan Mountain areas
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Fig.2 The butterfly structure diagrams of Ms=5.1 earthquakes time series in Qilian— Liupan Mountain area
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Fig.5 The spatial trilateral structure distribution of Ms=5.1

earthquakes in Qilian— Liupan Mountain seismic belt
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