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Analysis on the Spectrum Variation of Yumen Earthquake
Sequence by Using Maximum-entropy Method
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Abstract:In this paper the spectrum of Yumen earthquake sequence was calculated and analyzed
by using the maximum-entropy method of Burg. The results showed that the dominant frequen-
cies changed in direction to high frequencies with the coming of main shock, and the dominant
frequencies gradually restored with the ending of sequence. This phenomenon could be under-
stood as: with the accumulation of stress, some crannies across the earthquake-preparation zone
were closed, then fluid in the crannies was pushed out, and density of the medium became rela-

tively high, which made quality factor of the medium increase and attenuation of high-frequency
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components reduce so that dominant frequencies became higher.

Key words: maximum-entropy method; Yumen earthquake sequence; spectrum analysis

U101

WRFFAN MRERBEXHEET SRR R
AANARHRRM IR, FEEMAIHRR, 2
RXAEOENYEEROKEZ R EZL, LInA
TR B 7= P TR 4/ S RS O R A
1 LA B 5 1o S 7 BE 2R 4K, #0512 4 o 4 o IR
B9 2R 0 2 2 3 33X 46 A R S R OB HE 930 i AR 4
WRLA BT AL, RBUX SR B, Tt X FHFsx 2
R X L LR R BUR A RRA B L.
X HRBAIHE TN —FHEEK T EZ—,H

W7 B 89 :2012-11-10

ROR W W BN o R 2, B DL B —Fh o B
REROTERB B ERER ATHRRAT &
KA #0785, % 2002 4F 12 A 14 H 21 B 27 43
27.6 #E7(39. 82°N,97. 32°E)M5. 9 H#b 78 5 51 i
77 G i b 2, 3 T 2 A7 A Kt 2R T U 3
SRR FENE S 2 A 72 .

1 BRAHEERE MATLAB L3}

1967 4 Burg ZTESE T OURGIA T 15 B R 19
JRIEANTT R T BT X R — R IE L

EEB T E4970—) %, TR, B EE NI & 0 1w T 4.



% 35 % WA

TEDE N SN D EARE Y Ll e 79

WA AERFF (Xn) (n| <N)K B R
PREL R(n) , YHME R [ n| = oo, A SUE T BB, T
REHE—SHEFRDNEHHHRL,

B | n|—>colf i R(n) ) 3 %3k Ky

P(w) = Y R(n)e™ (1)
ik h
H= > P(w)n P(w) @
Hep P(w) A RFFIRZh 2.
BoK R 2 H
Plfy = Fmml 3)
| 1— )Z:;aie_*“’“ |

Hep P AB/MNRENE a0 HIEBLE REG A HK
B ] 18] 5 2 2R (DA C3) o i § R KR

MATLAB 5 S4B T AFRE T 2 E 5%
AR R B A Oy 2 R
fliit . Burg ¥ & M4t 4F . i MATLAB %, &
1R 16 37 5 60 o T EL P 5 R LR T S
FAAEH . Burg HERMRE AR HEHAKRES
T R 22 U8 P A% B S5 IR A 1 A ) A
1) T o (6 T 5% 2 0 4 A L O 2 e i 4
B B EIRERSECHN A T Z S5

BRI 7 BT S T A AR BRI LA I B 5
B ERAEREREREMBRE. B M
SERRBMTR EERE MBI TTRSR. i
A B B B (T R S R R ) » B
KW &1 MR (H R BAERRD) . FER
Hh#E AR B B 86 #2051, I CCT (4%
AIE AR S B 18] HE R, B 38 MBS R R

D1 Re(m) |
TR
F3 40 A B AR RN (FPE) . /MR B
BN (AIC % H . H2 BT Hh 1L, & 8AH —Fh X
£ B A0 IR R IE R RN E B T R WA
ZBMARH %, 2RRA, AU LENTHEH
Brgc, T AR GEAG Tl 2 1% A9, = B O 58
o £ 00 85 5] — A R 6 R A 3R A R H AR TR
HAMAWREIE. X TERCREL. MM =
N2 @, X FRERIZR, R M=N/3 B4
$o, KRR X F R B WO F 5 B B R AR ARE
g, M R B AE 2 K — 5B AR SGE R
a5 Y8R 17, 3R J5 #EAT B KA 1 24

M = (4)

2 BMMERRITEER

AW REAEEIB T 2002 451 A 1 HZE 2003 4
12H3 HEEAM MW R FRI VBB HEiE
R, BEAIERAAREREAREL 240 B, H
FREM <1.8 MR PHKBICRAMEM, AT
AERBAR G ELH, AR ERE M >1.8 #
O W, H P ERAT 7K, ERERRE 92 K.

BEHBEEBRN 1340 m, EREFERE,
BitR JCZ—1, MM A+ A DC—20 Hz , REERN
50, B 4E K 4 2% 8 EDAS — C24, h 7 Wil 5 B
140 dB, HhzhMS D RiEMHE LA 1,

60 = TECEEE T T T T
| [Errmsmzarsnsanomm seasom s |
R S B T - G H :EEEEE:L/

|
oo
=

Power Spectral Density/dB
I ] I []

10 : 10"
Frequency/Hz

Bl HéenahRsHE#

Fig.1 Power spectrum of the background noise at

Gaotai station
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Fig.2 Variation of the dominant frequencies of in
UD direction P-wave before and after the

Yumen earthquake
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Fig.3 Spectrum of the earthquakes before the main shock
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Fig.4 Spectrum of the main shock
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Fig.5 Spectrum of the aftershocks in 167 hours after

the main shock
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