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Minute-value curves given by the digital water-
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Fig. 1

tube tiltmeters at Yunlong (a), Yongsheng (b) and

Chuxiong (c) seismic station in Yunnan Province re-

corded the M9.0 Sumatra-Andaman great earthquake
on 26 December, 2004

2 MbETEE

A SCWFGE R I Dl 2 3 4 LA T 16 07 15 SR 4 B
Bk ARG, Hoag X OviE R B BRI H
FASR PR R, 1) Fourier Z8#e (J7/K%, 2007), HP

2mnk

N-1
S;=> Re’" k=012, ,N-1. (1)
n=0

Hrr, BAMXEEK

lN—l
n=Nj§')xjxj+n n=-(N-2),-(N-1),-,
-1,0,1,-- N-1,N-1. (2)

X, N=7200, NETHZERREH, « AH¥E
SRR, S, BBUE Y B RIE WM. N
TH BR B A B8 T0 PR K T 426 250 Jin 747 3 R Py o By ¢ 3%
TR TR, A< SCR ] Hanning %7 5 4 4l 5%
W, RbiFER.

3 4R

AT Rk, RITBATZEA.
KM 5 FNRE M 5 7K B SO0 ] 30 3% 10 2l 6 5 B A
it (B2~6), B2 k0.28 ~0.55 MHz $i Bt i2h
REFEEAMT, EX—-HETUER, &
y&%osz \oss \oTz ﬁﬁﬂﬁiﬁﬁ@%%wgﬁfﬁﬁ—/l\m%ﬁ,
{EARXS T ] R KPR A A B JF . B H
TEARI B BR B R G IR AL 5 R 5 T LA
gy (FEMTRSE, 2002)

20pF

PSD/ms

PSD/ms

PSD/ms

PSD/ms

PSD/ms

3.093 3.792 4.686
£1X10*Hz

B 2 0.28 ~0.55 MHz 358 K & AUV # 35
o Rl R AE T B A (FEHBRFR PREM KT
4 e HTH bR IR T Y B IR R )
(a) mffi; (b) KA (c) BiER
Fig.2 Curves given by power spectrum density esti-

mation of observational data in the 0.28 ~ 0.55 MHz

frequency band of the digital water-tube tiltmeters (dot-
ted line; the free-oscillation frequency given by PREM model )
(a) Yunlong station; (b) Yongsheng station; ( c) Chuxiong station
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Fig.3 Curves given by power spectrum density esti-
mation of observational data in the 0.55 ~ 1.3 MHz
frequency band of the digital water-tube tiltmeters (dot-
ted line; the free-oscillation frequency given by PREM model )
(a) Yunlong station; (b) Yongsheng station; (c¢) Chuxiong station
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Fig. 4 Curves given by power spectrum density esti-
mation of observational data in the 1. 3 ~2. 4 MHz fre-
quency band of the digital water-tube tiltmeters ( dotted

line; the free-oscillation frequency of oscillation mode given by
PREM model )
(a) Yunlong station; (b) Yongsheng station; ( ¢) Chuxiong station
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Fig.5 Curves given by power spectrum density esti-
mation of observational data in the 2.4 ~3.2 MHz fre-
quency band of the digital water-tube tiltmeters (dotted
line; the free-oscillation frequency given by PREM model )

(a) Yunlong station; (b) Yongsheng station;( c) Chuxiong station

PSD/ms PSD/ms PSD/ms PSD/ms

PSD/ms

PSD/ms

1
3.816

0 3.266 3.359 3452 3.544 3.635 3.725

£IX10°Hz

A6 3.2 ~3.84 MHz JRBUK & B 2K 4% 2 %3
B EAE T ML (BEBLFR PREM BRI H
FEHTH SR IR B B B IR RAE)

(a) =lh; (b) KER; (c) BHER
Fig. 6 Curves given by power spectrum density esti-
mation of observational data in the 3.2 ~3. 8 MHz fre-
quency band of the digital water-tube tiltmeters (dotted

line; the free-oscillation frequency given by PREM model )

(a) Yunlong station; (b) Yongsheng station; ( c) Chuxiong station
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Tab. 1 Observed data and the theoretical data of fundamental-frequency, free oscillation (,S, ~,S,,) of the Earth
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25.8(0. 66% )
19.8(0.10% )
16.0(0.37% )
13.5(0.15% )
11.81(0. 08% )
10. 56(0. 00% )
9.66(0.05% )
8.98(0.55% )
8.37(0.11%)
7.88(0.03% )
7.47(0.12%)
7.10(0.03% )
6.78(0.00% )
6.48(0.12%)

25.85(0.85% )
19.83(0.25% )
16.07(0.06% )
13.42(0.75% )
11.78(0.17%)
10.57(0.09% )
9.685(0.21%)
8.934(0.03%)
8.368(0.08% )
7.882(0.05% )
7. 468 (0. 09% )
7.101(0. 04% )
6.780(0. 00% )
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Detecting the Free Oscillation of the Earth through the Observational
Data of Water-tube Tiltmeters in Yunnan

YANG Yue-wen', QIN Jia-zheng’, Ren Jia’, YANG Xing’, YANG Ling-ying®,
JIANG Cui-rong®, YUAN Qu*, LI Li-hong', HE Yu-quan'
(1. Lijiang Seismic Station, Earthquake Administration of Yunnan Province, Lijiang 674100, Yunnan, China)
(2. Earthquake Administration of Yunnan Province, Kunming 650224, Yunnan, China)
(3. Zhangjiakou Central Seismic Station, Earthquake Administration of Hebei Province, Zhangjiakou 075000, Hebei, China)
(4. Yichang Seismic Station, Earthquake Administration of Hubei Province, Yichang 443000, Hubei, China)

Abstract

By power spectrum density estimation, we extract the fundamental-frequency, spheroidal, free oscillation
(0S5 ~S,5) of the Earth excited by the M9. 0 Sumatra-Andaman great earthquake on 26 December 2004 from
the data of digital water-tube tiltmeters from Yunlong seismic station, Yongsheng seismic station, and Chuxiong
seismic station in Yunnan Province without eliminating the Earth’s tide. Comparing the extracted free oscillation
with those observed by Benioff with the strainmeter Isabella and by Ness with the gravimeter Lacoste-Romberg
and referring to the period of the extracted oscillation with that of the theoretical oscillation from the Preliminary
Reference Earth Model (PREM), we find that they are in very good accordance with each other; the relative
errors of S, period, period 1, period 2, period 3 are greater than 0. 3% while the relative errors of other peri-
ods are less than 3%e.. This proves that extracting the free oscillation of the Earth from the data of digital water
tube tiltmeter is a new approach.

Key words: water-tube tiltmeter, M9.0 Sumatra-Andaman earthquake, free oscillation of the Earth,

spheroidal oscillation



