5552 % 45 5 OB Y M ¥ R Vol.52. No. 5
2009 4 5 A CHINESE JOURNAL OF GEOPHYSICS May, 2009

H/NAL S AR E . B 65 IO BT R M 52 B B LD K 7% 52 AT 352 R 1) 23 . M BR 4 B2 41, 2009, 52.(5) 1 1363 ~1375,DOI
10. 3969/j. issn. 0001-5733. 2009. 05. 026
Hu X G, Hao X G. An analysis of the influences of typhoon on anomalous tremors before the great Wenchuan and Kunlunshan

earthquakes. Chinese J. Geophys. (in Chinese), 2009, 52(5):1363~1375,DOI:10. 3969/j. issn. 0001-5733. 2009. 05. 026

BRI KtEMELS LXK
MR R B B AT

BN AL A oL

H T} 27 5 0 ik 5l TRy LU 5 T ) g M I ek R SR R, KL 430077

 E 2008 4F 8. 0 Gis I KM A AR ET 2 40 hoe, v [ M JR I £ I T Y T b AN T ASCRMBUR SR I
BT BRI Sl B4 SR 7R M R P OR P B S A T — U B M Rammasun g B k) 5 5 b 26461, 2001
8 1L HRE IR RZATTL 60 hik, [H R RMEE & R b g 5817 52 0 id s 20 T W2 MR s B &
TE 9T 6] b [ g e B 2577 A T — K B XL LingLing (B8 ¥ . A SCEF X I W1 K 52 19 “ SR AT 0 30 " B R 47 T 015
BRI R I3h " R &6 5 B WG B B IR ™ A2 59 3 Ik S 8om A 56, Fe AT BF 58 25 3 3R B - 72 v [ 1 Bl 0L
T2 Y 57 P 3 5 6 KUBR AR LA K 6 XU 35 B8 5 D0 AH 6. 300 ¥ 15 XU T 78 v T R B Pt 5 A T A 0 S ARl 5 T
ORIt 9 5 52 T A K B b 28 Y 5 IR AR TR H I O Bl A T 1R B A S Bk Sl 8 1k, B R LingLing #4842 BE 25
HP [ 1 B AL AU 24 700 ki, T 5 X Rammasun B A [ OBl ¥ /5 de i AL 413K 1300 k. A< SCHY X EE 23 A 0F 52
FW] PR ANBR ML T LingLing B & K7L b [ P9 RE AT 5182 B X2 49 S 0 2. PRI . o T A ol 0 9 98 77 22 M2 6590
BRI R M 5 B9 RERT L 80 7 IR T LingLing K 8 %00 A9 7T RE PR A s (AL T 87 5 9 5 590 R BRI 3015
SR ARG X — R AT R B AR R B LT Rammasun (9 & AR AE A6 = py G5 W12 0% 5 41
By R KR B “ B2 RT3 7 58 2 I T A X Rammasun # Jik 2l 2457 (9 0] 68 1 & /0h. 501 R 52 19 “ 2 R4t 3~
7 A B DRI R AR B AT 25 HEAT TR A B R A S

KA 2008 PO KM 2001 B Ll R, B2 AT 8l 5 4 s ik 3l » &5 XU /N e o A

DOI:10. 3969/j. issn. 0001-5733. 2009. 05. 026 hESES P35 I #& B H#A 2009-01-24,2009-04-24 W16 & f

An analysis of the influences of typhoon on anomalous tremors

before the great Wenchuan and Kunlunshan earthquakes
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Abstract Anomalous tremors were widely recorded by seismographs, gravimeters and tiltmeters
in the National Digital Seismograph Network of China (NDSN) about 40 hours before the 2008
Ms 8.0 Wenchuan earthquake. However, a violent typhoon, named Rammasun, was taken place
over the western Pacific before the earthquake. Similarly, anomalous tremors also appeared about

60 hours before the 2001 Mg8. 1 Kunlunshan earthquake, while a violent typhoon Lingling was
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produced. In this paper, we study if these anomalous tremors before the great earthquakes are
relevant to the typhoon events. Our results show that many anomalous tremors in the inner-land
appeared during typhoon and their amplitudes depend on the distance from the track of typhoon
and the strength of typhoon. A violent typhoon close to the coast of China can cause strong
microseisms which can be widely observed in the inner-land of China, but a typhoon far from the
coast of China cannot do that. The nearest distance from the track of Lingling to the coast of
China is about 700 km, and that for Rammasun is about 1300 km. Our investigation shows that a
typhoon which has a similar track and strength as that of Lingling can surely cause significant
anomalous tremor in the inner-land of China, but it is contrary for a typhoon similar to
Rammasun. Anomalous tremors recorded by many seismographs in NDSN before the Kunlunshan
earthquake are most likely caused by Lingling, however, strong anomalous tremors in Xinjiang
region have low frequencies. We suggest that the anomalous tremors before the Wenchuan

earthquake are less likely to be entirely attributed to Rammasun. It is worthwhile to make further

study of the cause and mechanism of anomalous tremors before the Wenchuan earthquake.
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Fig. 1 The filtering scheme of wavelet band-pass filter

(a) The three-level wavelet analysis filter bank decomposes input signal f (0~F) into four coefficient sequences as .d; ,d>

and d3 in 4 subbands. Synthesis filter banks reconstruct the signal only with d3, thus the frequency band

of output is F/2°~F/22. (b) Frequency response of half-band filters.
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Fig. 2 The four-level wavelet analysis filter bank decomposes
data of LHZ from STS at station KMI into four time series,
with their period bands are 2~4 s, 4~8 s, 8~16 s, 16~32 s,
respectively. The anomalous tremors before the great

Wenchuan earthquake are strongly present
in the band of 4~8 s.
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(cl,c2) The strong anomalous tremors were observed at station ENH during the four typhoons,

which are strongly present in the period band of 4~8 s,
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(¢) The strong anomalous tremors were observed at

station XAN during the typhoon, which are strongly
present in the period band of 4~38 s.
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Fig.5 (a) The track of Mawar, the typhoon No. 11
in 2005. (b) The wind-speed variations of Mawar.
The red curve is the variation of distance between
the track of Mawar and coasts of China. (¢) No
significant anomalous tremors were observed at
station KMI during the typhoon because the
track of Mawar is far from coasts of China.
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Fig. 7 (a) The wind-speed variation of Lingling. The gray curve is the variation of distance between the track of

LinglLing and coasts of China. (¢) The anomalous tremors observed at stations KMI, ENH and WMQ during
the typhoon, which are (1) in the period band of 2~8 s and (2) in the band of 8~16 s, respectively.
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Fig. 8 The amplitude spectra of anomalous tremors observed at stations QIZ, KMI, ENH and at
five Xinjiang stations WUS, KUL, KSH, WMQ and HTA

For all spectra, the time window is Nov. 10~Nov. 12. Dominant {requency band of anomalous tremors

at QIZ, KMI and ENH is 0. 16~0. 25 Hz ,
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Fig. 10  No significant anomalous tremors were observed at station KMI or ENH during the

typhoons Nesat(200504), Nakri(200805), Ketsana(200317), Ma-on(200422) and

Kirogi(200520). Note that the tracks and strengths of the five typhoons

are similar to these of Rammasun (200802).
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Fig. 6 The track of Lingling, the typhoon No. 23 in 2001
The blue lines show great circles connecting microseisms
excitation region and seismograph at WMQ. The red
triangle symbols mark locations of seismic stations.
The yellow star marks the epicenter of the 2001
great Kunlunshan earthquake.
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Fig. 9 The tracks and strengths of typhoons Nesat
(200504), Nakri(200805) ,Ketsana(200317), Ma-on
(200422)and Kirogi(200520)are similar to that
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curve in the middle figure shows the variation of distance
between the track of Soudelor and
west coasts of Taiwan.
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Fig. 11 After May 13, the Rammasun is over. Anomalous
tremors still could be observed at XAN., ENH and

KMI, which lasted to May 22.
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