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Waves characteristics revealed by the applied geophysical 

methods (2/4) 

 

Jing-Yi Lin, Chien-Chieh Chen, Yen-Fu Chen 

 

Abstract 

Knowledge of the wave climate at near-shore sites is of great important for coastal 

research and marine engineering. However, investigations of ocean and climate changes 

based on the traditional ways, such as satellite measurements, aerial missions, and 

marine buoys, could be limited by the observation conditions. The use inland 

geophysical data could be very helpful to complement the investigations toward the 

marine environment. In the present study, wave measurements recorded by the ocean 

buoys around the coast of Taiwan were compared with microseisms observations at 

inland broadband seismometers. The evaluation of near-shore wave heights over a large 

number of study regions allows us to consider the reasons for differential prediction 

performance in each study area. Most of the areas in Taiwan, including the northern, 

eastern and western part, for instance, are strongly influenced by the north-eastern 

monsoon, which results in a very good simulation result with relatively higher 

correlation coefficient and non-linear relationship between the square root of seismic 

energy and the observed SWHs in winter. During summer, except for the irregular 

lashing of the typhoons, no specific weather system affects the area and produce larger 

wave heights. Thus, the correlation between the wave heights and microseismic energy 

is less evident and the value of b is close to 1. For the southernmost Taiwan, i.e. S group, 

the relationship between offshore wave heights and the seismic energy at the inland 

seismic stations is moderated strongly by the typhoons, affirmed by the better 

correlation coefficient. However, even the seismic energy is high in winter, due to the 

sheltering effect of the inland topography which prevents the strong wind, no significant 

changes in wave heights can be observed. 

We consider the seasonal and geographic effects recognized in our study provide a 

useful guide to the model-estimated complexity in the wave heights prediction based on 

the inland seismometers. First, we denote that the simulation could be insensitive for the 

frequency band used for the estimation of seismic energy. Then, the seasonal effect 

expresses that the wave height forecasting could not be performed by only using a 

single combination of parameters for the whole year. A seasonal-depending parameter 

set should be considered. Furthermore, under strong weather conditions, the correlation 
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between the seismic energy and wave heights is better but the relationship is not linear. 

Finally, for a small area like Taiwan, most of the microseismic energy can be 

transmitted though land, which should be evaluated carefully.  

 

Keywords: microseisms; waves; weather buoy data; wave height; marine buoy; 

seasonal variation; typhoon 
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ȳ›ṕ￼ иέ 

╥ ᴯὑṸ ֮ ᾼ Ȳ ὔắẞ ◦ Є Ф Ἤ Ӣ

ᾼ ȲẂֽ ╥ ​ᾼ щ Ṇ ȴᴖ ◦ ᾼ

о ὑ ᾼᶮצכ−Єᾼ Ȳ ṷ ᾼ ҏ

ϢӖӢỄ ẃ Є№ Ȳ֪ױȲ ὑ ◦ ếẔ Є Ф Ἤ Ӣᾼ

╥− ᾼȴ ϱ ὑ ◦ế оᾼ ѻ ṿӣᾼׁשṅњ◕

צ ╦ ᶾ ȳ ᴩԉ ȳᵓӣ ϱ Ἠ╥ ϱ ᾼ ֮֮ῶ

ɎBlake et al. 2013; Reul et al. 2012ɏȴᵀ ṷׁשṅѠᾎ ẃ ֵ ếכ

ὨȲ и ὑ Ԉᾼ ạ ȲṳẔ֯׀╥ Ҡצ ן ᾼ₇ ếѐ

⇔ȲẂֽ ╦ ֯ ᶶצ⇔ Ḃ ṳ ᾎצ−ֻᾼ έ⇔ȳ

ᴩԉ Ҡ ắẞщ Ἠ ᴩ ạȳ ֮ế ⁄ắẞ Ἠ

иӁ ȴ оȲяẔ╥Є₤ᾼ ṶԈȲ ҔᵶϠЄ Є ȳ

◦ếỆ ֮ ᾼӻФᵂӣȴᴖ ᾼᵂӣϯἬ ᾼכ оȳ ế

ếỆ ֮ Фᵂӣᴖד Ӣ ȴᵀ֪ ◦ П ắ ὑ

ȳ ц ֪ Ȳṿ Л ֯ῺỴἨҵ◦ᾼ Лצ Ἠ ҷ

ᾼ ᾓȴ ֯ Ȳ ᾼ ҷἨЛ ⇔Ȳ

ẔМ ἤцẔᾌ ᾼ Ȳ …ẞ ᴩцῺỴѬ ♄ Пׄԓȴӭ›

ᶝ ֥Пᾌ Ԛצ 17 Ȳ Ṇ צ 2 ȲЄ иᾼ ֯פּ Ỵ

5еṭвȴ֪ױȲ Ϡ ◦ цẔᾌ ἤȲӇ Ғ ᾌ Ṇ

∂ Ȳ ᵉὍц ᾼכӐꜙ ȲӇ ᷄ ҅Ѡ ȴ֯ ֮ϱȲ ᾼ Ӵ

ế ὔȲכӐϷ ᵅȲ֪ױ ᵓӣϚṷ ϱ Ἤ ẞᾼ֮ ᾬ

Ȳẃ ὑ ◦ ȲẂֽᾌᾌ ⇔ếẔ צ ϚḔᾼ ȲӇứ

Ṝӭ›ѻ Ӧ ╦ȳ ᴩԉ ế Ỵ ◦ Ѡᾎẃ Ṷᾼ Џᵂȴ 

ṳѹȲӭ› ὑ֢ ԈếỆ ֮ П Ф ᾼϠ ṳЛֵȲ

Ӧ֢ ᾬ ҏᾌ ȳ оἨẔ҃ Ҡ ὑ ϱ֮

Ἠ╥֮ ♄ Ȳᵀ ᾼ иέЏᵂ ӱẔФדᵂӣ Ҡ ѩ ṷᾬ

₤Ἤᴷ ᾼẃᾼ ȴ ᾼщ ₤ иӁȳ Ἁ֮ᶮ оἨ Ỵ ₤

Ҡ ╥ כ ᾼ ֪ ȴ֪ױȲׁשṅ ϱ֮ ᾬ ế ϱἬ

ẞ ◦ Ԉ ᾼ ἤҠѿ ᶺ ὑ ṷЛ֝ᾬ ᵂӣᾼФ ế

ẃ Ḇצ ᾼϠ Ȳᴖ ᾼ Ὠ ὑ Ӕȳ ᵉ ȳ ◦Џ

ếᾘỴḳ Ṯ Єᾼ−צ ȴ ֥ѿϱἬ ȲӐ ᾼѻ ӭᾼᵛ֯

ӣ֮ ц П֮ ᾬ ᶾ иέ цẔᾌ ἤȲṳ ẁ ѹᶙ

ᾼ ᵂⱢ╜ἈṮḳПᴕ Ȳ ϚḔ֯Ҡ ᾼ ϯȲиέ

ᾼ ȲӑẃҠ ד П ᴩ иέѿ ֯

ПϯȲ цẔᾌ ֽᴶ ȴӐׁשṅП ֯ὑᵓӣ ֮ϱᾼ

Ȳиέ ◦ϱ П ἤȴ ὑ М ᴩ ᾼ∂ӴȲѹ ֮

ϱᾼ ὔ ц’ Ȳ ᾼ ṳЛắ ὑщ ᾼ ȲҠѿ ẁ

ἤᾼ ȴҫҵȲׁשṅכὨ Ҡ∂ П ᵗ Ṇ Ȳ с

ῺỴ Пᾌ ϩȲ҉и ֮צ╠ ц֮ ӣὑЄ ц דּ◦

ПׁשṅȲ ϱ ὑ ЛṜП Ȳ ֮ ц֮ ᾼ Є

ȴ 
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ȳד ṅѝשׁ  

Ϛȳ ֮ ɎMicroseismsɏếᾌ ♄ ד ἤП›Ϣׁשṅ 

ὑ ϱ֮ ế ◦ᾌ П …ᾼׁשṅ ‍ ȲLee (1935)נ Ɫ

֮ ẃ щ ϱϚṷ ế оצ ȴᴖ Longuet-Higgins (1950)

Ḇ ҏϠ ἤ Ȳ҃ ԉ ẘᾼᾌ Ɫ ֵ ֣ᴯᾼӔἌᾌ Ғ

ẃ ҏᾌ о כ ֮ ᾼᾬ ₤ȴṳ֯֝ ȲDarbyshire (1950)―

ẞ ếῺ ᾼ ֮ ẃ Л֝ᾼצ о ἤȴᴞ ꜜМ֮ῶ ֮

ᾼ ạ ẃ Ϸ╥ דֵּ ═ ṅᾼשׁ   Ȳ֢ ᾌ◕ᾼ ֮

ẃ ꞋЛ ȴPeterson (1993)ậӣԓ֝ד ᾼ ֮ ẃᵂ ֮ и

έȲ Ὠ ӱ ֮ ᾼ Юὑ Пה1-20ּ Ȳᴖ Ӧ֢ ᾌ◕ ֮

ᾼ ⇔ оȲẔ∂ ҏԓ ￼ ᾼ ₤Ɏbackground seismic noise modelɏȴ

Ɫ иЛ֝ ᾌ◕Ἤ Ӣᾼ Ȳ ₤Ҡ и Ɫ ₤Ɏnew high 

noise model, NHNMɏцᵅ ₤Ɏnew low noise model, NLNMɏɎ 1ɏȴ ṷ

₤Ҡ ṿӣὑ ᴷ ᵿắ ⇔Ȳẁ֮ ᴕц ȴП∟

ֵϢѿױⱢ ӐȲꞋṿӣױѠᾎẃ∂ Л֝ ᾼ￼ ₤Ȳֽ McNamara 

and Buland (2004)ậӣּר ᾼ֮ Ȳ ҏԓּרᾼ￼ ₤ȷDiaz et al. 

(2010)∂ ♠ цԁѩᵓҙ ₤ȷVassallo et al. (2012)⁄∂ ҏ Єᵓҙ

₤ ȴ 

›Ϣׁשṅ ӱȲ֮ῶ ֮ Ӣᾼѻ ֪ ẃᴞὑ ◦ȳ ֮цЄ П ד

ФᾼӻФᵂӣɎRhie and Romanowicz, 2004; Kedar and Webb, 2005; Rhie and 

Romanowicz, 2008ɏȴ иכẒЄ Ȳ Ϛ Ɫ֮ ɎhumɏȲ ạҠ Ɫ

ᾌ ᾌὁӉѬ ᴖі ᾼ ᾌ ȲᵛἬ ᾼṸ ϩᾌɎinfragravity wavesɏȲ

Ἁ֮ᶮדФᵂӣПϯ ȲẔכ Ӧῶ ᾌᾼ₤ה ẞ ֮ϱ 

ɎHenderson et al., 2006ȷ Uchiyama and McWilliams, 2008ɏȴ ϡ Ɫ֮ῶ ֮  

ɎmicroseismsɏȲЛ֝ᾼᵂӣ ạϯҠиⱢῴỞ ֮ Ɏprimary microseismsɏἨ

֮ Ɏsingle frequency microseismsɏцϡװ ֮ Ɏsecondary microseismsɏ

Ἠ ֮ Ɏdouble frequency microseismsɏȲ›῏╥ Ӣ֯ῺỴᾼ Ѭ Ӧ

ц ᾿ ᵂӣὑ֮ ῶ Ȳᾌ ѿ‍ ἤ ӣὑ ᶩϱἨѿ ᾌ Ὼ

ỴѠה ӢɎHasselmann, 1963ɏȴ∟῏ᾼ ҬצῴỞ ֮ ᾼϚҙȲѻ ạⱢ

Ѡ֣דчᾼᾌ П ᾼӻФᵂӣȲᵛᾌ ᾼϤ Ỵч Ἠ ᾼᾌ П

ӢД ȲἨ╥Єכ ᾼᵅ Ṇ Ȳ╥Ѭ ᾌ Ḃ Ẕ ᴟ ᶩȲ

ԛі ֮ῶᾼ ɎLonguett-Higgins, 1950; Stephen et al., 2003; Bromirski et al., 

2005; Aster et al., 2008ɏȴ Bromirski (2005)ᾼׁשṅ╓ҏ֯ ֮ МȲѻ

Ҡ Ẓ ᾼ ◕и ҏẃȲиᵑⱢ 0.085-0.2Hz ᾼ 

Ɏ long-period double frequency,LPDFɏ ֮ Ȳϭ ῴỞ ֮ ɎPrimary 

microseismsɏȷѿц Ɫּפ 0.2-0.5Hzᾼ Ɏshort-period double frequency, 
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SPDFɏ ֮ Ȳϭ װ ֮ Ɏsecondary microseismsɏȴῴỞ ֮ ╥╥Ӧὑ

ᾌ оἬ ᾼכ ϩ ᶩᾼ᾿ ᵂӣᴖ ӢᾼɎ 2.1ɏȲᴖẔ ế

Ӣһᾼᾌ ɎHasselmann, 1963ɏȴ֝ד ᾌ  Ȳᾌ ӂ Ȳ ӢῺᴿӔἌ

ᾌᶮᾭᾼ (swell)Ȳ Ӧ ẞῺỴ Ѭ ᾼכ֥ ἤᾌἬᶮכȴᵀӦὑ

Ϛ ᴩ ᾌ ⇔ ᾼ−ᶶȲἬѿ ֮ ᾼ −Њȴװ ֮

Ȳѻ ạⱢ Ѡ֣דчᾼᾌ П ᾼӻФᵂӣȲᵛᾌ ᾼϤ Ỵч

Ἠ ᾼᾌ П ӢД ȲẔכ Ɫ ᾼẒ ȴẔ╥Ӧὑ П

ӢӻФᵂӣȲԛ Ѭ ẞ ᶩ כ֥ ἤᾌᴖכȲ֪שׁױṅױ ֮ ᾼ

Ὲ о ἤȲҠ ẁᾘỴ֮ᶮ Ѭц оᾼ ȴϚ ẃ Ȳ›

ẃ ȲẂֽ Ἤ ᾼכ ; ᴖ∟῏ẃ ⁄ Ὼ ỴȲẂֽ 

Ὼ Ἤ Ӣᾼᾌ ɎStephen et al., 2003; Bromirski et al., 2005ɏȴ 

Ὼ Ȳד ֮ ṿӣ֯ оᾼиέế Ỵḳ Ṯ ᾼׁש

ṅϱɎGrevemeyer et al., 2000; Bromirski et al., 2005; Tanimoto et al., 2006; Stutzmann 

et al., 2009ɏȴᴖ Ardhuin et al. (2011)Ḇ ῶϠ Ϛ ὑᾌ כ ֮ ᾼ

₤ȲẔ ӣὑԓ ◦ṳѹ ᴕ ẞ ᾌ Ɏrandom waveɏế Ỵ ч

ᾌᾼ ȴ 

ϱ ὑ ֮ ế ᾌ П о …ᾼׁשṅṳЛֵȴArdhuin 

et al. (2011, 2012)Ἤ∂Ӵᾼᾬ ₤Б ∂Ӵ Ӑᾼ о Мאṳѹ֯Ғה… ᾼ

֮ ếᾌ иέϱ ẞṏֻᾼ …ȴẔѻ ֯Л֝ủ Л֝ᾼצ

ἤȲ ӣЛ֝ᾼ ֮ ὍЄ Ȳᴖ ṷ Ҡ Ϸ ֪ⱢЛ֝ᾼ

ṅשׁ ᴖצἬḂ ȴFerretti et al. (2013)⁄╥᾿ ᵓӣ ѠהȲ᷄ҏ ֮ ế

П ᾼ … Ṿ ȴẔ֯ᵓҡṭṸ ɎLigurianɏᾘỴᵓӣ

ế֮ Ἤ ẞᾼ Ѡ ῏Ϸ᷄ẞϠẒה −ֻᾼ …ȴ

Ӣ֯  Ὼ ȲЛ ╥ Ἠ╥ Ể ᾼ֮ ֯ 0.15ᴟ 0.5Hz

П ꞋצὙ ᾼ ᾓɎChi et al., 2010a and 2010b; Lin et al., 2014a and 

2014bɏȴ֯ иᾼׁשṅȲChi et al. (2010a) Ӧ ὑ ⇔ᾼМד2006 ⱵⱵ

ɎSHANSHANɏᾼ Ȳ ֯ ϱἬ ᾼכ ἨЄ ϩᾼ о ᾿ Ἠ

֮ ἤᾌ ᴟ ᶩἨ ֮ȴṳӦ ᶩϱᾼ Ἁ֮ Ἠ ϱᾼ֮

Ἤ ẞ ᾼ ц Ȳ ц ⇔ ᾼ ȴ

Ὼ֮ ᾼ Ȳ Ἤ ẞᾼ П ЄȲṳ֯ Ὼ֮

ȲᾌҔ ҏ Ϡ Є Ɏ 2.2ɏȴLin et al. (2014a)ѩ 2011

– Ἁ֮ ếᾌ Ȳ ֯ Ȳᾌ ế

ṏֻᾼӔѩצ …Ɏ 2.3ɏȲᵀӂ ѡ ⁄Лắᾌ ȴᴖ Lin et al. 

(2015b)⁄╥ Ȳᴯὑ 0.2Hzѿϱ ◕ ⇔ ἤᾼᾌ ᾌ

דЄᾼ−צ ἤɎ 2.4ɏȴ 
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2.1ȳ֮ ֮ ֯Л֝ ◕ᾼи ♄ П …ɎBeucler et al., 2015ɏȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2ȳChi et al. (2010a)֯ ד2006 ⱵⱵᾼׁשṅМȲЛ֮֝ Ἤ ẞ֮ ᾌᾌᶮȴ

Ɫѡ Ȳ Ɫ ֤ Ȳ ᴥ Ɫ ד2006 ⱵⱵɎSHANSHANɏ Ὼ֢ ᾼ

Ȳ МҠ Ὼ Ȳ П֢ ҏ ᾼ Є ȴ 
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2.3ȳLin et al. (2014a)֯ ד2011 ᾼׁשṅМѩ Ἁ֮ иӁȳ ᴄế

ᾌ ᾼиӁ …ȴɎaɏⱢ Ἁ֮ OBS01ᾼ ế ᴄ ⇔ѩ ȷɎbɏ Ὼ Ἁ֮

ῺᾼϮ ᾌ иӁ ȷɎcɏ Ἁ֮ OBS01ᾼ иӁȷɎdɏOBS09

-85dB ȷɎeɏOBS09 0.5Hz ᾼ ȷɎfɏ-85dB иӁ ếᾌ

… ȷɎgɏ0.5Hz ЄЊ ᾌ иӁ ȴ֯ɎfɏếɎgɏМȲI ҅ῶ Ὼ ᾼ

ȲII ҅ῶ ֯  ῺȲIII ҅ῶ ȲIV ҅ῶӂ ᾼ ȴӦɎgɏ Ȳ ֯

ế Ȳ֮ Ϸ Ғế юȲᵀᾌ ⁯ Ὑ Ḃ ȴᴖ

Ȳᾌ ế Ӕѩצ …ȴᵀӂ ѡ Ȳ ᾌ Ȳᵀ֮ ⁯ Ḃ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4ȳLin et al. (2014b)֯ ד2010 ᾼׁשṅМѩ RNLB֮ ᾼ ȳ ᾌ

ếᵓӣ ֮ Ἤ ҏᾼᾌ ᾼѩ ȴ Ȳᴯὑ 0.2Hzѿϱ ◕ ⇔

ἤᾼᾌ ᾌ דЄᾼ−צ ἤȴ 
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֯›ϢׁשṅМȲ Ӧ֢ ᾬ Б ҏᾌ ȳ оἨẔ

҃ Ҡ ὑ ϱ֮ Ἠ╥֮ ♄ Ȳ−ֵ›ϢׁשṅϷ

ᾌ ế ֮ ᾼᵧ Ӕד …ɎArdhuin et al., 2012; Lin et al., 2014aɏɎ 2.3

ế 2.5ɏȴᵀ ᾼ иέ Ὠ⁯ ӱẔФדᵂӣ Ҡ ѩ ṷᾬ ₤Ἤ

ᴷ ᾼẃᾼ ȲẂֽ ֪Ɫ ԈἨ╥ Ἁ֮ᶮ ֮ ᴖצ

ἬЛ ȳ֝Л֝ Ἤ Ӣ ᾼ Ғ ὨϷ כ ᴷ ϱᾼᵺ ɎArdhuin et 

al., 2012; Ferretti et al. 2013ɏȴ֯ Ardhuin et al. (2012) ҏᾌ ế ֮ …ᾼ

Ѡ הɎֽϯה 1ɏȲᵛ ὙϠᾌ ế ֮ П ᾼד ֪Л֝

ᾌ◕ếϤ Ṕ ԈצצἬЛ֝ȴ 

 

éééééééééééééé(1) 

ẔМ E( ,t)Ɫᾌ Ɏ ɏế Ɏtɏᾼ оȷF(fs,t+t)⁄Ɫ ֮

ế оᾼ ȷtⱢᾌᾼ ȷ ế ⁄Ɫ

ếϤ ṔɎ ɏ оᾼὍЄѩẂȴᴖׁשṅМϷ╓ҏЛ֝ủ ế Ȳᾌ

иӁế ֮ Ϸ ᵧ Л֝ᾼ ἤȲ דЛ֝ᾼצ … Ȳᴖ ṷ

…… Ҡ Ϸ ֪ⱢЛ֝ᾼׁשṅ ᴖצἬḂ ȴ ᾼ ֯ ᾼ ֮

ếᾌ иӁᾼѩ ϱϷ╥Ҡѿכẞᾼȴ 0.2Hz~0.6Hz ֮ ếᾌ כ

ẃצ−Єᾼד ἤɎ 2.6ɏȲᵀҁ ֝ ֯Л֝ ᾼ ֮

ếᾌ иӁ⁯Ҡ Ὑ Ɏ 2.7ɏȴ 

 

 

 

2.5ȳӦ Ἤ ᾌ ế֮ ֮ …ȴ ֯Л֝ Ȳ Ẓ῏П Ṽ כ

Ӕѩ …Ȳᵀד … ɎcorrɏếὍЄ Ɏbɏ ṼЛ֝ ếᾌ֣иӁᴖḂ ȴЛ֝ ᴥ҅

ῶЛ֝ᾌ֣ɎArdhuin et al., 2012ɏȴ 
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2.6ȳ ֮ иӁц ᾌ … ȴҿ ȸ и ֮ ȳ ᴯ

иӁế 2014 ớ Ɏ ẃ ȸ ᶝ ɏȴҢ ȸҳ ֯ 0.2Hzȳ0.4Hz

ế 0.6HzɎ ᴥȳ ᴥếּמᴥ ɏᾼ ᾌ Ɏ ᴥ ɏиӁȲ ӱҏᾌ ế

דЄᾼӔ−צ ἤȴ 

 

 

 

 

 

 
2.7ȳTIPB ӂ֮ ֯Л֝ Ἤ ẞᾼ ֯ 0.2Hzȳ0.4Hzế 0.6HzɎ ᴥȳ ᴥ

ếּמᴥ ɏᾼ ᾌ Ɏ ᴥ ɏиӁȴ 

 

 

 



17 

 

и›ϢׁשṅМ╓ҏ ѩ ᾎ צ ᾼи ҏḕ ᾼ֮ᶮ ɎChi et 

al., 2010a and 2010b; Lin et al., 2014bɏɎ 4bɏȲ ҠѿӣϯԝהІ ȸ 

 

Sobs (ɤ)=Sr (ɤ)+Sb (ɤ)  ééééééééééé..ééééé.....é(2) 

Sr (ɤ)=W(ɤ)+Er (ɤ) éééééééééééééééééééé... (3) 

Sb (ɤ)=W(ɤ)+Eb (ɤ) éééééééééééééééééééé...(4) 

 Ȳױ֪

(Er (ɤ))/(Eb (ɤ) )=(Sr (ɤ))/(Sb (ɤ) )-1éééééééééééééé.(5) 

ẔМSobs (ɤ)ȳSr (ɤ)ếSb (ɤ)иᵑⱢ֯Л֝Ṕ Ɏɤɏ Ȳ ֮ Ἤ

ẞᾼ ȳ צ ᾼ ế ḥ ᾼ ;W(ɤ)Ɫ֮₤ ᾼ

;ᴖEr (ɤ)ếEb (ɤ)⁄Ɫ ϱ ֮ ắẞ ếẔ֪҃ Ἤ ẞᾼ

ȴ֪ױȲӦה 5ᵛҠ ҏ ϱ ᾼכ ȴᵀ ᾼ МȲSb (ɤ)Ɏᵛ

Ẕ֪҃ Ἤ ᾼכ ɏᾼ ṳЛ ὔȲṳ Ҡצ Ṽ Л֝ ȳủ

ế ᴖḂ ȴ֪ױȲ Ẕ ›ϢׁשṅἬ ᾼ Ӑᾬ ₤ҏ ȲӐ

ᾼῴḔЏᵂ֯ὑϠ Л֮֝ ᾬ ᾼ ἤȲẂֽѻ ᾼ М

◕ếЄЊȲц ẃ иέ ȴ 

 

ϡȳ֮ ếᾌ ♄ ד ἤП›Ϣׁשṅ 

֯ ֮ ᾼ Ѡ Ȳ Ѭ╥Ϛ ṏ Ȳ Ѭ֮֯ М

Ȳᵛ Ӧὑ ȴᴖ 20ѷּנ ỞȲϚṷ ҵּד

ỞϠ ◦ ᾼ ṅếשׁ Џᵂȴ иׁשṅ֯ ϱ ҏ ◦ῶ

ᾌ֮֯ М Ӣᾼ ⇔ɎLarsen 1973; Weaver 1965ɏȲ иׁשṅ⁄ Ӧ

Ȳ ẞϠӦ ◦ῶ ᾌ Ӣᾼ ⇔ɎFraser 1965 and 1966; Maclure et al. 

1964ɏȴ ṷ ӱҏӦᾌ Ӣᾼ ᾌ ẓדצᴿᾼ

иӁ ἤȲѻ ◕ᴯὑ 0.1 ᴟ 0.2Hz П ɎFraser 1966 and 1966ɏȴChen et al. 

(submitted)иέ ϱ֮ Ϸ ֯ᾘỴ Ȳ Ϡ  ế Ϝ П

ҵȲϷצ М֯ 0.1ᴟ 0.2HzҿҢȴᴖ֯  ế Ϝ ᾼ ⁄ М

֯ ᾼϡᴟϮ ◕ȲҠ ╥Ӧὑ ᾼ Ỵ ᶮ Ἤ ȴᵀṶכ ϱȲ

Ϡ ἬҠ Ӣ᾿ ᾼ ᵂӣҵȲ֮ Ϸ ắẞ֮ Д ɎBreiner 

1964; Eleman 1966; Iyemori et al. 1996 and 2005; Tsegmed et al. 2000; Yamazaki 

2012ɏȴHonkura et al. (2004)ế Guglienlmi et al. (2004)иᵑ╓ҏ Pᾌế♠ъᾌɎLove 

waveɏ ֮ оȴᵀЄ иׁשṅ⁄ Ɫ ᵓᾌɎRayleigh waveɏἬ כ

ᾼ₣᾿Ѡ֣ ẞЄ М ᾼ І ⇔ᴖі ֮ ȴ֪ױ

ᾼ֮כ оצҠ ╥ Ѭ ᾿ Ἠ╥ắẞᾌ Ἤ ᾼ֮ ᴖ

Ӣȴ 
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Ϯȳҟכ⇔דὨ  

Ӑ ҟשׁ⇔דṅכὨ ӱȲЛ ╥ ֮ Ἠ╥֮ ȲꞋ ᾌ Ὑצ

ᾼד ἤȴ֯ ֮ ᾌ …ᾼиέМȲῴḔ Ӧ ὑῧ ṭ ɎFULBɏ

ế ᴎ Ѝ ɎLIOBɏг◕  ⇔Ɫϫщᾼ֮ ֮ ếᾌ иέ Ȳ

ḥ ◕ᾌ ế֮ ҷȲ֪֯ױ Ẓ῏П ᾼ

╥ה… ὔḖ ᾼȴדч֮Ȳ֯ – ȲЛ ╥֮ Ἠ╥ᾌ ᾼ

ҷ כ иέϱ Єᾼᵺ ȴ ᾼ иέ Ὠ ӱЛ צ

Ȳ ֮ ếᾌ Ꞌᵧ Ӕד ȴṳѹ֯֝ד ◕Ȳ ὧ ᾼ ṭ

ếᴫ ᴎᾼ Ѝ ᾼ ֮ иӁ ᴿȲᵀᴫד

иӁ ◕ Ɏּפ 0.2~0.8 HzɏȲᵛ ᾌ ◕ Ȳ֪ᴖ ṿẔᾌ ế

֮ ếὧה… Ɏּפ 0.2~0.5 HzɏЛ֝Ɏ 2.8ɏȴᶺ ӣẃ ֮

ᾼ ◕ ὑᾌ ṳ ыЄ Ɏ 2.9ɏȲ֪ױ∂ ȲҠ ӣ 0~1 Hz

ᾼ ◕ẃ ᴩᾌ ᾼ ȴҫҵȲ֯ ᴎ Ѝ ếῧ ׄ

ѣᾼᾌ иέМ ȲЛ֝ ᴷ ҏЛ֝ᾼ aế b Ȳꜙᴟḕ ѣϷצ

Л֝ᾼ Ṿ aế bᾼ ֥ȴᴖ aế b Ḃ Ȳᵀ█ṷ

ѣԌ ╥Ҡѿ᷄ẞ֝דᾼ ֥ȴᾌ о ЄᾼѣԌȲb ⁄ ;ᴖᾌ о

ד юᾼ b ⁄ Ὼὑ 1Ɏ 2.10ế 2.11ɏȴױ ὨϷ ӱҏ о Њ

Ȳᾌ ế֮ Ҡ Ὼὑ ἤד ȴᴖ֯ ֮ …и

έϱȲᶺ כ Єᾼᾌ оȲᵀὧҖủ Ἤ ᾼכ

ᾌ ϷЛЊɎ 2.12ɏȴϚ ẃ ῺȲᾼ צ Єᾼ

ᾌ Ɏ 2.12ɏȲᵀṳЛϚứכӔѩ …ȴ ⇔ế Ӽ Ἤצ Ȳᵀ й

Ḇֵиέѩ И ȴ֯Ӑ МȲᶺ Ϸ ẞ֮ ⇔ ᾌ

П ᾼӔד ἤȲЛ דױ ἤ ֯ᾘ ᾼẞȲв ֮ ᾌ

…⁄ᵧ иӁɎ 2.13ế 2.14ɏȴ 

 

  

2.8ȳ2015/02/01ᴟ 2015/02/10 ᾼ ȴᴫ ᴎ Ѝ ɎLIOBɏɎaɏếὧ

ῧ ṭ ɎFULBɏɎbɏᾼ Ɏϱɏế Ɏ ɏц ᾌ Ɏ ɏᾼ иӁ ȴ 

 

(a) (b) 
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2.9ȳ2014דế ῴד2016 ᴎ Ѝ֮ ế ᴎ ṿӣЛ֝ ᾌ ᾼ rmsиӁ

ᶮȴɎaɏⱢ rmsЄЊế a ᾼ … ȷɎbɏⱢ rmsЄЊế b ᾼ … ȴ֯ɎaɏếɎbɏМȲ ᾼ

ᴥ҅ῶ fmaxᾼ ȴɎcɏⱢṿӣЛ֝ ◕ Ἤ ҏ rmsЊὑ 40еиᾼ aц bᾼ ֥и

ӁȲּמ ế иᵑⱢṿӣ ◕ 0~1Hzế 0~0.5Hz ◕в ֮ ȴ 
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2.10ȳ2015דế2016דῴ ᴎ Ѝ֮ ế ᴎ ṿӣ0ᴟ1Hz ◕ ֮ Ṿᾌ

Ὠȴ ếּמ иᵑⱢᾌ иӁế ֮ ᾌ ȴ Ɫ Ɏѡɏ; ᾌ ế

ᾌ Ɏcmɏȴ 

 

 

 

 

2.11ȳ2015דế2016דῴῧ ׄ ֮ ếῧ ṿӣ0ᴟ1Hz ◕ ֮ Ṿᾌ

Ὠȴ ếּמ иᵑⱢᾌ иӁế ֮ ᾌ ȴ Ɫ Ɏѡɏȷ ᾌ ế

ᾌ Ɏcmɏȴ 
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2.12ȳ2015דSOUDELOR ♄ LIOBếNACB ֮ цᾌ Ὠȴ

(a)2015דԓדLIOBếNACB֮ ȷ (b)SOUDELOR ᴯ ⇔ц иӁ ȷ

(c)SOUDELOR ♄ ֮ ȳᾌ ế ᾌ иӁ ȷ(d)Л֝ ◕ ֮

ếᾌ … ȴ 

 

 

 

 

HC 0.1~0.2 

TW 0.1~0.2 

46714D  & HC_20140101-0110_0.1~0.2

01/02 01/04 01/06 01/08 01/10

Date

-2

0

2

4

6

 

2.13ȳᾌ ц0.1~0.2Hz ◕в ⇔ϮЊ Пӂᶁ иӁ ȴ ᴥ ȸᾌ ȷ ᴥ

ϮṔᶮȸ HCȷּמᴥӔѠᶮȸ TWȴ 
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0
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35
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(a) (b)

 

2.14ȳᾌ ⇔ᾼד … ▀ᾭиӁ ȴ(a)Ɫ⌡╡ɎHCɏ ȷ(b)⁄Ɫ ѝɎTWɏ ȴ 
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ȳׁשṅѠᾎȳ цׁשṅḔ  

Ϛȳᾌ ц ᴯ  

ᾼ ᴯּנ ȲҠиⱢᾌ ц ᴯ ẒЄ ȲẔМᾌ П

ⱢϚЊ Ȳ ᴯ ᾼ Ɫги Ȳ ᴯ … ậ ḕּהϚ

Пּנ Ȳѿги ᵂⱢ ẗ Ȳ ᴩϚװӂᶁ ∟Ȳ ҏⱢги Ϛ ᾼ

ȴᴖӐׁשṅиέἬ ӣПᾌ ȲⱢḕЊ Ϛ Пӱἤᾌ נּ Ȳֽ 3.1Ȳ

ᾃ Ởᾼậ Ṽ₤ Л֝ȲҠ Ɫ 1HzἨ 2HzȲ Ɫ 1Њ

2048 Ȳֽ 3.2Ȳὑ в ᴩ ц ∟Ȳ ҏⱢϚЊ Ϛ

ᾼ Ȳ ҏ ӭצԓᾌ ȳ Єᾌ ц ȳ1/10ᾌ ц ȳ1/3ᾌ ц

Ɏӱἤᾌ ц ɏȳӂᶁᾌ ц ȴ 

ӱἤᾌ П ѠהȲצϯԝϮЄḔ ȸ 

1. Ѭᴯϱὡפ ӂᶁѬᴯ Пӻ ȴ 

2. ϡד ϱй ȲѬᴯ П ᵅṖ П₣᾿ ᵛⱢᾌ

Ȳϡד ϱй ᾼ  ⇔ᵛⱢ ȴ 

3. ᾌ Мᾌ Єᾼ 1/3 Ԍᾼ ᵑᾌᾼᾌ ӂᶁ ⱢӱἤᾌɎsignificant 

waveɏȴ 

ϱй цѬᴯ П ᵅṖ Ὠֽ 3.3ȴӦὑӱἤᾌ

ῺϢ ѿӭ Ȳ Л ⁄ᾌ᾿ ϱ ᾼᾌ Ȳѹ֯ ἤϱȲ ậ

Л֝ᴖ оᾼ ⇔ ЊȲϷ צ╥ ЄᾼׄứἤȲ֪ױ ч╣ᾌ Ἤᵶ ᾼ

ЄЊȲ╥ᾌ  М ӣᾼ҅ῶᾌ ȴ 

  

3.1ȳ ӱἤᾌ נּ Ȳּנ ⱢϚЊ ȴ 

 

3.2ȳϚЊ в ӱ ȴ 

2015/01 2015/04 2015/07 2015/10

0

500

1e+03

1.5e+03

00:00 06:00 12:00 18:00

500

1e+03

1.5e+03

07:00 07:15 07:30 07:45 08:00

0

5

2015/01 2015/04 2015/07 2015/10

0

500

1e+03

1.5e+03

00:00 06:00 12:00 18:00
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1e+03

1.5e+03

07:00 07:15 07:30 07:45 08:00

0

5
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3.3ȳӱἤᾌ ӱ ȴ 

 

ϡȳ ֮ (Microseisms)ếᾌ ♄ ד ἤиέ 

Ferretti et al. (2013)֯иέᵓҡṭṸ ᾘỴᾼ ֮ Ȳᵛ ἤᾼ

ế Ἤ כ Мᾼ ◕Л֝Ȳ ἤ ♄ Ἤ ᾼכ

Ȳếᾌ ᾼ …ἤϷ ȴ֯и ҏЛ֝ᾼ ◕П∟ȲϚѠ ᶺ

ҠѿẒ Ѭӂ ᾼ ֮ Ḗ Ҡ Ѡ֣ȲѿϠ ֮

ᾼѻ ᾌ ♄ ẃ ȲҫϚѠ ᶺ ⁄Ҡѿᵓӣ Ferretti et al. (2013)Ἤ ҏ Ѡ

ẃḖה ᾼ ếᾌ Ẓ῏П ᾼ Ṿ о …ȴ Ҡѿӣϯ

ԝהІῶӱȸ 

  éé.éé. (6) 

ẔМȲH1ù3Ɫצ ᾌ Ȳ2/T|Sm(f)|Ɫ ᾼ ⇔Ɏpower spectral 

density, PSDɏȲTⱢἬ ậ ⅍ ᾼ  ⇔Ȳaȳbȳfminế fmaxⱢ ₤

Мҳ ӑ῀ ȴᴖ Ӧ ᾼѠᾎᶺ ⁄Ҡѿ ẞ ҳ ᾼ Ṿ ȴ 

∟Ȳ֯Ḗ Ṿ Ѡ Ȳᶺ∟ה Ѡױ᷂ ה ӣ֯ḥצ ṿӣ֯

ᶧМᾼ Ȳѿ Ѡױ ᾼה ӣἤȴṳѹȲӦὑЛ֝ ᾼᴯ ế

֮ Л֝Ȳᶺ ϷҠѿ ֯Л֝ ᾼ Ѡ ה ṷצ ᾼ Ȳᴖ

ṷ Ϸ Ҡѿ ṿӣẃϠ Л֝  ῺᾘỴ֮ᶮᾼ ἤếẔ ếỆ

֮ ӻФᵂӣᾼ ȴ Ӧὑ֮ ế Л ֯֝Ϛᴯ Ȳ֪ᴖ

0 200 400 600 800 1000 1200 1400 1600 1800 2000
-4
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-1
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Time (s)

h
 (

m
)

 

 

 SA20131109_07.txt  ;  Hmax=8.3, Tmax=14.0 ; H
1/10

=4.9, T
1/10

=14.6 ; H
1/3

=3.8, T
1/3

=13.8 ; Hz=2.3, Tz=9.8  ; Total Waves: 209
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 SA20131109_07.txt  ;  Hmax=8.3, Tmax=14.0 ; H
1/10

=4.9, T
1/10

=14.6 ; H
1/3

=3.8, T
1/3

=13.8 ; Hz=2.3, Tz=9.8  ; Total Waves: 209
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ϱᾼἋ ȲӐׁשṅМϷ ậФד ѠᾎɎcross-correlationɏѿ ӔױἋ

ȴ 

ᴖӭ›ѻ иέḔ ֽϯȸ 

1. ֮ Ӧ 100Hz ậ ᴟ 2Hzȴ 

2. ѿ Ӵ Ѡᾎ ȴ 

3. Ӧ ὨȲ ậҏḕ 0.05HzП о Ȳṳ Ӧ Л֝

о и Ὠẃếᾌ ѩ  ȴ 

4. ᵓӣЛ֝ о и Ὠẃ ᾌ ȲḖậ ᾌ ế ᾌ

ᾼ Ɏrmsɏ Њ ᾼ ϱꜜȲϯꜜếὍЄ ц ֢

ѿ Ẓ῏ד … ȴ 

 

֯ҟד МȲ ᴫ ếὧ Ẓ ᾌ Ὠ ӱҏᾌ ᾼ

ҠᴩἤȲᵀӦẒ ὨᴿѾ ᾎѩ ᾌ ֯Л֮֝ ц ᾼ

ạȳ ᴩ Ԉ ֪Іȴ֪ױȲӐד⇔ ›ҙ◕⁄ᵓӣиӁὑ Л֮֝

Ԉ(ẂֽѬ ȳ Ỵἤ )ᴯ ϯᾼϟ ֮ ếХ ẃ ᾌ

֪Ɫ֮ ᴯ ếủ Л֝ἬҠ Ӣᾼ о( 3.4)(ῶ3.1)ȴϟ ֮ ếХ

Ԛ и֯Х Л֝ ȲиᵑⱢ ὧ ȳҖ ȳᴫ ȳᴫ⁮ ế⁮

( 3.4)ȴ 

 

 

 

3.4ȳᾌ ἬṿӣП֮ ế ᴯ ȴ 
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Ϯȳ֮ ếᾌ ♄ ד ἤиέ 

֮ ЄЊế ◦ ד ἤᾼиέד ὑ ֮ ᾼиέẃ ᵺ −ֵȴẔ

ѻ ֪֯ὑ ֵ֪ Ꞌ ֮ כ ȲẂֽы І♄ ȳϢ ♄ ȳ

֮ ȳ ᴄế Ȳᴖ Ҡ ᾼכ ד ὑԉᴶẔМϚ ד╥

ᾼȲ֪ױȲӐׁשṅП Ȳ֯ὑѿ иέѠᾎ ậ֮ Мắẞ

ᾼ ứ Ȳ ῴḔиέȲ֮ П о оצϚứ ⇔ᾼ֝ד

Ȳὑ╥֮֯ ᾌ Ԛ֝ ѩ Ȳ ӭԏ ֯ ᾼׁשṅȲ ֮

ᴯ ѩ ῺП ᴩиέȴӐ МȲ⁄иᵑиέϠ ѝ(TW) ϩ Ӂ

ᴯ ѿц⌡╡(HC) Њ ( 3.5) ѿ Ẓ῏ …ȴᵀӦὑ

Ẓ ᾼ ἤЛ֝ȲἬѿᶺ ᷂Ẓ Ѡᾎи ֽϯȴ 

 

(1) ⌡╡֮ Њ иέḔ : 

֮֯ ᾌ иέᾼ иȲṿӣ 2014/8/1~8/18ᾼ ᴩиέ ȲẔ

М 8/1-8/10 ӣὑᾌ Пה ∂ה Ȳ8/10-8/18 ӣὑ ה (8/18ᴟ

8/26 ֮ )ȴЊ Пᾌ оֽ 3.6Ȳ8/1-8/10 ṿӣὑ∂ Ȳ

8/10-8/18 ӣὑ ȷᾌ ᴯⱢеиȲ8/1-8/7 ᾌ ═ὑ 180еиȲ8/8-8/14

ᾌ ϱсȲ14 П∟ϯ ȲẔМ 8/8-8/14╥ắẞắᴫ⁮ ☼ Ȳ ​​ Є

ᾌכ ϱсȴ ◕П ֪Ɫ֮ ᾌ ᶙ Ȳѹ ​ȳצ

​ᾼ ṿᾌ ẓצϱсϯ П оᾼẔ֪҃ ȴ 

 

ӭ›ᾼиέѠᾎѻ иⱢѿϯḔ ȸ 

1. ⌡╡(HC) ϩ ϫщ(2014/8/1~2014/8/10)ᾼ  ⇔( 3.7a)ȲԒ ᴩМ

ᴯ ᾌ(Ẕ ὑ ᾌ ᾼϚ )ȲẔҠ Мᵅ (Trend)ȲҠ֝

ҟ ֮ ᾼѡ о ( 3.7b)ȴ 

2. ᴩ Ӵ иέ( 3.7c)Ȳṳ ậ 0.1~0.2HzɎFraser 1966 and 

1966ɏ ◕в ⇔ȴ 

3. ֮ ᾼ ⱢḕּהϚ Ȳᾌ ⱢḕЊ Ϛ ȲẒ῏

ЄȲ֪ױ ϩ ֥ᵅ ᾌ Ȳṿ ⱢϚЊ

Ϛ ( 3.7d)ȴ 

4. ֝ и цᾌ ᴩϮЊ ӂᶁȴ 

5. ֝ Ẓ Ӕ оȴṿ оדῺȲѿᵓѩ ( 3.8)ȴ 

6. Ẓ ᴩӻϿד иέ(Cross Correlation)Ȳѿ Ẓ П Ṿ Ἃ

ȴ 

7. ӂ ∟ПẒ ᴩ иέȲ∂Ӵᾌ Ѡ  ȴה

 

3.7d М ᴥῈї Ɫ ậ ∟П ᶧԝȲẔ оЬҠч ֮

0.1-0.2 Hz и ᵅ ᾌ∟ᾼ Ở ȴ֮ 0.1-0.2 Hz ◕ и ֵ ὑ 0.5
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ѿϯȲ ὑ 8/5ᴟ 8/9֮ ד ЄȲᵀ ◕ ы І оȲ֪ױԒ

ы І о ֪Ȳᴟὑ╥ᵡ ד ȲӐ ᾌ

֮ 0.1-0.2 Hz ◕ и ᴩϮЊ ӂᶁиέȳ Ӕ о ӻϿד

ἤиέẃ ȴ 

 

 

3.5ȳ֮ ᾌ …иέ ἬṿӣП ᴯ ȴ 

 

 

 

3.6ȳЊ ᾼᾌ (ḕЊ Ϛ ) ȴ 

 

46714D

08/02 08/04 08/06 08/08 08/10 08/12 08/14 08/16

100

200

300
   ∂   
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3.7ȳ⌡╡(HC) ᶧ оȴ(a)ḕּה Ϛ ᾼ֮ ;(b)ḕּה Ϛ ֮ Мᴯ

ᾌ Ὠ;(c)֮ 0-0.3Hz ◕ ;(d) ḕּה Ϛ ᾼ֮ 0.1-0.2 Hz ◕в ϩ

и ᵅ ᾌ ậ ⱢḕЊ Ϛ ᾼ ᶧԝȴ 

 

(a) 

 

 

 

 

 

 

(b) 

 

 

 

 

 

 

 

(c) 

 

 

 

 

 

 

 

 

 

(d) 

 

∂   
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3.8ȳЊ ᾌ ( ᴥ ᶮ) ⌡╡(HC) ϩ 0.1-0.2 Hz ◕в ϩ ӂᶁ

Ὠ( ᴥ ϮṔᶮ)ПϮЊ ӂᶁ иᵉ ȴ 

 

 

(2) ѝ֮ Ӂ ᴯ иέḔ : 

ӐׁשṅӾ› ᵂᾎȲҫ Ϡ ѝ(TW) ϩ Ӂ ᴯ

ᴩׁשṅȲ ֮ ᴯ ᾼד ἤȴẒ П֮ ᴯ ֽ 3.5Ἤӱȴẓ и

έḔ Ὑֽϯȸ 

 

1. ѝ П֮ ȲẔ Ɫ 2014/09/01 ϱ 12 ᴟ 2014/10/10 ϱ 8 Ȳ

Ϛ ֵѣᾼ  ⇔ȲẔ Ɫ 1Hzȴ ᾼѠᾎֽϯȲԒ Ȳ

ҷᾼ иȲ ậ ἤв ᾼњ◕ Ȳ ∟ Ȳ᷂

Ɫ 6и 1 Ȳѿ ֥∟ ᴯ ѩ ᾼ  ȴ֝ד

2. ᴩМᴯ ᾌ(Ẕ ὑ ᾌ ᾼϚ )ȲẔҠ МПᵅ

(Trend)ȲҠ֝ ҟ ֮ ᾼѡ о ( 3.9)ȴ 

3. ᴩ иȲẔӭᾼצϡȸ ϚȲӦᾌ Ӣᾼ֮ ╥Ϛ ᾼ о Ȳ

╝ṿӣ֮ ᾼ иẃ о Пᾬ Ȳ ϡȲҐ ȲӦ›Ϣᾼׁש

ṅѝ Ҡ῀ȲӦᾌ і ᾼ֮ ȲẔ ◕ᶄ ὑ 0.1~0.2HzП Ȳ ὑ

ד ᾼ Ȳ╝ṿӣ иὍЄ֮ ᾼ иȴ 

4. ᴩ ӂᶁᾎѿ ᵅ Мᾼ Ȳ Ғ ᾼҠ ⇔ȴ 

5. ᴩ Ӕ оȲ Ἦẞ֝ד ϱȲѿ― ᴯ ᵂѩ ȴ 

6. Ӂ П ᴯ ȲậẔ ѩ ᾼ֮ ᾼ֝ד  ⇔Ȳ2014/09/01

ϱ 12 ᴟ 2014/10/10 ϱ 8 ȲẔ Ɫ 6и 1 Ȳṳѹѿ ἤв П

Ѡᾎ ȴ 

7. ᴩ иȲ ᴯṳЛыצ Ȳ֪ױḥצ Мᴯ ᾌȲᴖ᾿ ᵂ и

( 3.9)ȴ 
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8. ᴩ ӂᶁᾎѿ ֪ и Ӣᾼ ( 3.9)ȴ 

9. ᴩ Ӕ оȲ᷂ Ἦẞ֝ד Ȳӣѿ ֮ ѩ ( 3.10)ȴ 

10. ֮ ᴯ П Ὠ ֯֝Ϛ Ȳѿѩ Ẕד ἤȴ 

 

 
3.9ȳ ѝ ϩ ȴ 

 

 

3.10ȳӁ ᴯ ѝ ϩӔ о∟ѩ ȴ 
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ῶ 3.1ȳӐׁשṅἬṿӣ֮ ц ц ȴ 

 
Seismic station Position 

Correspondi

ng bouy 
Position 

Eastern(E) 

Group 

NACB (ῧ ׄ

) 
121.5947°E, 24.1738°N 46699A (ῧ

) 
121.6308°E, 24.0342°N 

FULB (ῧ ṭ ) 121.2939°E, 23.1986°N 

Northern(N) 

Group 

WFSB ( ҖХиЍ ) 121.7806°E, 25.0716°N 46694A (

♂ ) 
121.9225°E, 25.0967°N 

TIPB ( Җ ӂи ) 121.8256°E, 24.9719°N 

Western(W) 

Group 
LIOB ( ᴎ Ѝ ) 121.0156°E, 24.6456°N 

46757B (

ᴎ ) 
120.8436°E, 24.7600°N 

Southwestern(

SW) Group 

TAI1 (ү⁮Ә ) 120.2364°E, 23.0379°N C5W09 (ὧ

֛ ) 
119.6839°E, 23.2564°N 

PHUB ( ) 119.5801°E, 23.5114°N 

Southern(S) 

Group 

SCZ (⅜ὧ⌡╡ ) 120.6282°E, 22.3703°N 46714D (Њ

) 
120.3628°E, 22.3153°N 

TWKB (⅜ὧ Ϝ ) 120.8125°E, 21.9406°N 
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ȳ֮ ᾬ ᾌ …иέ Ὠ 

ϚȳЛ֮֝ ᴯ цЛ֝ủ ᾌ Ὠѩ ц  

ⱢϠϠ Л֮֝ ц ὑᵓӣ֮ ᾌ ᾼ ȲӐ

ῴḔѩ ᴯὑ ὧ ȳᴫ ế⁮ ֮ ᾼᾌ иӁɎ 4.1bɏȲ ὧ ế

ᴫ ᾌ иӁ Ϛ ɎиᵑⱢ 46699Aῧ ế46757B ᴎ ɏɎ 3.4ɏȲ֯ҍ

щצ Єᾼᾌ цᾌ оȴᵀ⁮ ᾼᾌ иӁ⁄‍ Л֝Ɏ46714DЊ

ɏȲ⁄╥֯ щצὙ Єᾌ ȴᵀ ἤᾼ ֯ ϱ ЛὙ ȲϮ

ᾼ֮ ӱҏדῺᾼ иέ ἤɎ 4.1cɏȴⱢϠϠ Л֮֝ Ԉϯ

Ṷᾌ ᾼ ᾓȲᶺ ֝ ṿӣFerretti et al. (2013)Ἤ ҏ Ѡ ẃה

Ḗ Л֮֝ ᾼ ֮ ếᾌ Ẓ῏П ᾼ Ṿ о …ȲҬ╥֯›

ὨМȲᶺ ᾌ Ὠ ὑӣẃ ֮ ᾼ ṳЛ Ɏ

4.2ɏȲԉᴶ ֥ϯᶺ Ҡѿ᷄ẞrms Њᾼ ὨȴṳѹȲЛ֝ ᾼ

ᴿѾ ᾌ иӁ דӔצ Ɏ 4.3ɏȴױ Ὠ ӱȲҬ aếb ᵛҠ

Ṿ Ὠȴ֪ױȲᶺ ṿӣ֫ ᾼѠהẃ ֮ ếᾌ П

֥ Ṿᾼ ȲṳϠ Ẕד ἤȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1ȳ2014דᾌ ế֮ ӱȴɎaɏ NACB ᾼ ȷɎbɏϮ Л֝

Ἤ ẞᾌ ȷɎcɏϮ Л֮֝ ᾼ ȴ ế֮ ᴯ ᴕ 3.4ȴ 
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4.2ȳиέῧ -֮ Ἤẞ aȳbȳfmaxế rmsᾼ … ȴ֯ɎaɏМȲЛ֝ ᴥῶӱЛ

֝ᾼ fmaxȴɎbɏ rmsЊὑ 50еи Ȳaế bᾼ … . ᴥếᴊᴥ ῶӱиᵑӦ 0.9-0.95ế

0.3-0.35 Hz Ἤ ẞᾼ Ὠȴ 

 

 

 

4.3ȳῧ 46699AἬ ẞᾌ ế NACB֮ ϱЛ֝ ᾼ иӁ ȴ 
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4.4Ɫиέ 9 ֮ ế ᾼ Ṿ ֥Ἤ ẞᾼ aȳbȳד …

Ɏcorrelation coefficient, Rɏế Ɏstandard deviationɏᾼиӁ ᶮȲ Ὠ

ӱbᴯὑ-0.46̡ 2.95П ;ᴖaⱢ-13.33ᴟ6.49ȴḕ ᴷѣԌᾼ ֯0.00 cm

Ɏnanɏế 147.02 cmП ȴ Њᾼ ɎЄּפЊὑ 10 ᴏɏ

ЛṾἨ ѽ צ Ȳ Ҡѿ ‍ ᵅᾼד … ẞɎ 4.4ɏȴ֯

4.5Ȳᶺ ѿ ד2014 NACB цẔ Ὼ ᾼ Ṿ פ֥ ⱢẂІȴᶺ

b Ὼ 1 Ȳ֮ ᾼӂѠ ếᾌ ᵧ ἤד ȴ ᴖȲ֯Єֵ

ᾓϯȲb Єὑ 1Ȳ ῶӱЄ иᾼ ᾓϯẒ῏╥ᵧ ‍ ἤ …ᾼȴṳ b

Њ Ȳa ЄȲ ᾼ …Ẕ еהв aế bᾼ …ᵛҠ ẞȴ Ȳᶺױֽ

ᾃ ẞ bЬ ╥ ạ ᾼѻ ֪ ȴNACB ᾼẂІМ ӱɎ 4.5ɏȲ

ὑ Єᾼᾌ Ȳד Єᾼ b ᴿѾḆ ֥ὑᾌ ȴ֯иέ МȲᴷ ҏ

ᾼד … R֯ 0ế 0.95П Ȳѻ Єὑ 0.5ȴӦױҠѿ ҏ֮ ᾼӂѠ

ẞᾼ SWHП דᾼֻ−צ ἤȴ ᴖȲ ὑ Њᾼד … Rᾼ

ṪṷѣԌȲ ₇ Ἠ SWHᾼ оᴿѾ╥ Ҡ ᾼ ȴ֯

ᴩҁ ▲П∟Ȳ ֯█ṷ ◕вᾼ֮ ᾼ֮ ᾌ Мҏ Ϡ

ᵅᾼ ȲἨ ᾼиӁ ᶮȲֽ 4.1Ἤӱ SCZ ᾼ ȴ֯ ṷ ᾓ

ϯȲἬᴷ ҏᾼ a ế b Ẕ҃ѣԌἬ Єᾼ−צ ȲⱢ ȲẂֽ

֯ 11ѣế 12ѣ SCZ Пᾼ ȴᴖᴯὑМ ᾼד … R⁄Ҡ ῶὙ

֮ ᾌ П ᾼ …Л ȴ ᾃ ᾼ╥Ȳ֮֝ד Мᾼ ӱ

ᴿᾼד ὨɎ 4.4ɏȴ ῶὙȲד ᾼ֮ ὑᾌ ♄ ẓצ‍

ᴿᾼד ֮ ȴ֪ױȲѿϯ Л֝ᾼ֮ и ᾼ ᴩ ȴҫϚ

Ѡ Ȳ›ϢׁשṅМ ẞȲԓ ẞ ủצ оɎRhie and Romanowicz, 

2004; Schimmel et al., 2011; Stutzmann et al., 2009; Traer et al., 2012ɏȴҖҙ ế⁮ҙ

֢֯ᴞᾼҍủ Ӣד Єᾼ ѬӂȲ Ὠ ᶺ ֯

МҖ ẞᾼ Ὠד Ȳ֯ҍủῶ צ ᾼ ֮ ⇔ȴ

ᾼϚ ἤῶӱὧҖủ Є и֮ ắẞ ⁬ᾼ Ṇ ếᾌ ♄ ᾼ

ȲⱢ иӁᾼ ֪ ȴדч֮Ȳ֯ ủȲ ϠЛứ ᾼ

♄ ҏ ֯Җ ҵȲӦὑḥצ ứᾼ ₤щ Ṇ ֮ Ȳ ֮

ᴿѾ ȴ ὑ ⁮ ֮ ᾼ S Ȳҍủ ẞᾼ SWHᵅȲЛ ⁄

ᾼ a ế b ῶӱ Л֯ὧҖủ ᾼ вȴᵀ ủᾼṏֻ Ҡ ╥Ӧ

ὑ ᾿ Ἠ╥ᴫ⁮ủ ᾼ ȴ֯ד … Ѡ Ȳѿ›ᾼׁשṅ ӱȲҍủ

ᾌ ԈϯӦ ֮ ᾼᾌ ᾌ צ ֻᾼ ֥ ὨɎThompson 

and Vincent, 1985; Howell, 1990ɏȴ ᴖȲTillotsonế Komar (1997)ᾼ Ὠ⁯ ӱҏ

чᾼד Ȳҍủ Ὠчᴖ ȴᶺ ᾼ ὨῶὙȲЄֵ ֮ ֯ҍủἬ

ẞ Ὠד … ᶁ Ȳֽ EȲNȲWȲSW ; ᵀ֯ S ⁄֯ ủצ דֻ

… Ȳ ҅ῶ Ὠ ╥ ᾼщ Ԉד ȴ ᾼ ԈҠѿ

Є Ỵ ṳ Ғ SWHȴדч֮Ȳ Л ẞṜѿ Є Ȳ

֮ ᾌ П ᾼ …ϷЛ Ṫ Ὑ ȴ ὑ ṷ ὨȲᶺ ҏ
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⇔щ Ṇ ╥ ạ֮ SWHП ד ἤᾼѻ ֪ ȴЛ ȲӦ֯ױֽ

щ ₤ ϯ Єᾼ b иӁȲϷҠ ҏṿӣ ֮ ᾌ ‍ ἤ

…Ϸ╥‍ Ὑ ᾼȴ֪ױȲἬ ᾼ ֮ ⇔ᾼủ ἤ ѻ ậḟὑ

щ ᾓᾼ Ӣȴ 

4.1 ӱȲSCZ ẓצ Ẕ҃ ד ᾼ ֮ ȴ ᴖȲ֯

Ἤ ẞҍщᾼ b ЊȲῶὙ֯ МȲ֮ ṳЛ ч ẞᾌ ϱἨ

╥ч ᾼ צ ȴ Ϸ ҠӦֽϱ Ἤ ֮ ẃ ᾼ

ᵑẃ ȴҍủᾼ ֮ ẃ Ӧ Җ ᾼὧҖủ ẁȲ МҖ

щ Ṇ Ȳắẞ ᾿ ᾼ ȴ֪ױȲЛ ṷ ẞן ֮ Ȳ

Ϸ֯ד ᾼῺ ֮ Ӣ Єᾼᾌ ȴắ М Ѝᾼ’ Ȳ ֮ ᾼᶨ

ᵂӣҠ  Ѧ ⁮ ᾼ ắẞ ᾼ ȴ ᴖȲ ֮ Ь Ҡѿ

Җ ẞ⁮ ᾼ ֮ ȴ֯ ᾼЊ ᾼ֮ѠȲ ֮ Ҡ

ṳ ẞȲᵀן ṷ ṳЛϚứ╥Ӧ ᾌ ⇔ оἬ ᾼכ

ȴ Ҡѿ ⱢШ ֯ҍủ SCZ ῶ ҏ ᾼ Ȳᵀḥצ ẞЄ

ᾼᾌ ȴ ủ ủ ẃ Ȳ ⁮ ᾼ Ҡ ֯⁮ Ỵ כ Є

ᾼ᾿ ȴ֪ױȲ ủȲS ҏ ḆЄᾼ ֮ ếḆֻᾼᾌ ד ἤȴ

Ferrettiet al. (2013)иέ֮М  Ὼ ֮ ẃ Ȳ Ϡ ֮ ẃ Ẓצ

ѻ Ѡ֣ȴ ȲẔ ֮ כ М֯ 0.10-0.25Hz вȲ

ṳЛ ֮ᾼᾌ ȴד ПϯȲ Ɫ 0.25-0.50Hzᾼ ֮ ⁄╥Ӧ

֮  Ὼᾼ ӢȲṳ ӢϠ ד ᾼḆЄᾼᾌ ȴ ᶺ שׁ

ṅМ S ẞᾼ ὨȲᶺ Ɫ֮ ᴯ Ȳế ֮ ẃ ếв ֮ᶮ

Ҡ ֮ ᴩⱢȴ֯ Ferrettiet al. (2013)ᾼ ᾓϯȲ ֮ ֮

ẃ Ȳ֯  ᾼ П∟Ȳ ᾼ ҏ ֯ ᵅᾼ ϱȲ

ṳѹḥדצ ᾼᾌ ȴ֯ᶺ ᾼׁשṅМȲӦὑ S groupᾼ֮ ү Җ ᾼ

Л Ȳ Л − ᾼ ȲҠѿ Ḇ ᾼ ȴ֪ױȲ֯

ᴩᾌ ȲЛ ᴕ ֮ ᾼ ȴ ḟ ȲҠ

֮ ếẔ҃ ◦ ᾼ ᴩ ϚḔиέѿ Ḇֵᾼ ẃ ȴ 

Ϡ ֮ ẃ ᾼ ҵȲẔׁ҃שṅῶὙȲῺ ֮ᶮѬ ϷҠ ֮

ᾼӢכ(Kedar et al., 2008)ȴ ᴖȲ֯ᶺ ᾼׁשṅМȲѬ ᴿѾ ֮

ḥצẓ ȴᾼ ȲLIOB ɎW groupɏ Ȳצ‍

ᾼѬ Ȳד ὑẔ҃ ӱҏ ᾼ b Ɏ 4.4ɏȴ ᴖȲẓצЛ֝ᾼ

ᾼ E ế N ᾼ П ᾼᴷ ⁯ḥצ оȴ֪ױȲ ᶺ ᾼиέȲ

ᶺ ᾎ ҏ ἤ֮ᶮѬ צ ᾼ ȴ 
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4.4ȳЛ֝ -֮ ᵓӣ֮ ᾌ ὨȲ ᴯ ц֮ и ᴕ 3.4ȴR

Ɫד … (correlation coefficient)ȴ 

 

 

ϡȳ ֮ ד иέ 

ⱢϠ ›Ϛ Ἤ 0~1 Hzᾼ ╥ᵡᾼ ֥ Ἤ ȲϷⱢϠ

Л֝щ ₤ ֮ ᾼ ◕ȲӐ ᴯ ȳ֮ ȳ

ế​ иӁ ẃϠ Л֝ ᾼẃ ȴ 4.5ᴟ 4.7Ɫ ד2014

(FUNG-WONG)–ү Ϯ ᾼ ᴯ ( 4.5aᴟ 4.7a)ȳ ᶝ

( 4.5bᴟ 4.7b)ѿцҳ ֮ ᾼ иӁ ( 4.5cᴟ 4.7c)ȴ 4.5 ӱ
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2014/09/19 ᵛ Ϥү Ȳ Ἤצ Ữӑ᾿ ắẞ ҙ

Ȳᴖ ֯ 0.1ᴟ 0.3 HzҿҢᵧ Є ȴ 4.6 ӱ 12 Њ П∟ᾼ

ế Ȳױ ⁮ TWKB Б֯ вȲ֪ᴖ֯ 0.1

ᴟ 0.5 Hzᵧ ȲẔ҃ Ữӑ᾿ ắẞ ҙ ȲᴖẔ

⁄ ὑ 0.1ᴟ 0.3 HzȲῶӱ ᾼ ֮֯ и(ּפ 0.3

ᴟ 0.5 Hz) כ ȲẔҠ ế ҙ М Єᾼ ế​ צ Ȳᴖ֯П∟ᾼ

вȲTWKB Ϸ֪ Єᾼ ế​ Ȳ ◕ иḆ╥Ἃᴼᴟ 0.5ᴟ 1 

Hz ( 4.6)ȴ ═ ֣Җ Ȳ 4.7Ɫ 2014/09/21 6:00 ᴯ ц

ȴ ԓүБ ֯ ҙ вȲᵀ ӱ TWKB ắẞ ᴿѾ

ЊȲϷ֪֯ױ ֮ ϱȲᶺ Ҡѿ ẞ ֯ 0.5ᴟ 1 Hz

и Б ȴᴖᴯ֯ᴫ ếҖ ᾼ LIOB ѿцWFSB ֯ 0.5ᴟ 1 Hz и

⁄ἕ ҒȲᴿѾ╥ ἏҖ ᴟМҶЍ ѿҖ∟Ȳ ᾿

ᴫ ếҖ Ἤ ȴᴖכ ֯ὧ NACB ϷҠ ẞȲᵀ ЛὙ Ȳ

╥ᵡ ᾘỴ צ …Ữ ϚḔ ȴ 4.8Ɫ үҖȳῧ ế⌡╡

Ϯ ᾼ​ иӁȲ​ Є ◕ 0.5ᴟ 1 Hz и ҏ ᵭ֥Ȳ֪ᴖ

◕ ╥ ​ צ ȴ 

 

4.5ȳ2014/9/19 0 (Fung-Wong)–ү ᾼ ᴯ (a)ȳ ֯ ᴯ פּ

ᾼ ᶝ (b)( ẃ :МҶ ᶝ)ѿцҳ ֮ ᾼ иӁ (c)ȴ(a)Мᾼ

Ɫ GMT ; (b)⁄Ɫ ֮ ;(a)Мּמᴥ ῶӱ ᴯ ; ᴥϫֿῶӱϝ ҙ ȴ(c)

МᾼӪ ẞ(a)Мᾼ ȴ 
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4.6ȳ2014/9/19ᾼ 12 (Fung-Wong)–ү ᾼ ᴯ (a)ȳ ֯ ᴯ פּ

ᾼ ᶝ (b)( ẃ :МҶ ᶝ)ѿцҳ ֮ ᾼ иӁ (c)ȴ(a)Мᾼ Ɫ

GMT ; (b)⁄Ɫ ֮ ;(a)Мּמᴥ ῶӱ ᴯ ; ᴥϫֿῶӱϝ ҙ ȴ(c)Мᾼ

Ӫ ẞ(a)Мᾼ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.7ȳ2014/9/21 6 (Fung-Wong)–ү ᾼ ᴯ (a)ȳ ֯ ᴯ פּ

ᾼ ᶝ (b) ( ẃ :МҶ ᶝ)ѿцҳ ֮ ᾼ иӁ (c)ȴ(a)Мᾼ

ⱢGMT ; (b)⁄Ɫ ֮ ;(a)Мּמᴥ ῶӱ ᴯ ; ᴥϫֿῶӱϝ ҙ ȴ(c)

МᾼӪ ẞ(a)Мᾼ ȴ 
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4.8ȳ2014ד (Fung-Wong)–ү үҖȳῧ ế⌡╡Ϯ ᾼ​ иӁ ( ẃ :

МҶ ᶝ)ȴ 

 

 

4.9ᴟ 4.11Ɫ ד2015 (SOUDELOR)–ү Ϯ ◕ᾼ ᴯ

( 4.9aᴟ 4.11a)ȳ ᶝ ( 4.9bᴟ 4.11b)ѿцҳ ֮ ᾼ

иӁ ( 4.9cᴟ 4.11c)ȴ֯ 2015/08/06Мр 12 Ȳ ҙ Ữӑὂ ү

Ȳᵀ֢֮֯ 0.1ᴟ 0.2 Hz ◕ צ ҏ ( 4.9)Ȳױ

Ӧ֯ Мї Ὼ ᾼכ ᴟ֮ Ἤ  ȴϚщП∟(2015/08/07כ

12:00)Ȳ ү ֯ϝ ҙ вȲ֪ᴖϷ ẞḕ ֯ 0.1ᴟ 0.5 Hz

◕в צ Єᾼ ( 4.10)ȴᴖП∟Ȳү ắẞϫ Ȳ֮

Ϸ֯ 0.5ᴟ 1 Hzҏ Ғᾼ ( 4.11)ȴᴖ֯ Ἤ ẞᾼ​

оᴿѾϷ 0.5ᴟ 1 Hz צ ( 4.12)ȴ 
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4.9ȳ2015/8/6ᾼ 12 (Soudelor)–ү ᾼ ᴯ (a)ȳ ֯ ᴯ פּ

ᾼ ᶝ (b) ( ẃ :МҶ ᶝ)ѿцҳ ֮ ᾼ иӁ (c)ȴ(a)Мᾼ

Ɫ GMT ; (b)⁄Ɫ ֮ ;(a)Мּמᴥ ῶӱ ᴯ ; ᴥϫֿῶӱϝ ҙ ȴ(c)

МᾼӪ ẞ(a)Мᾼ ȴ 

 

 

4.10ȳ2015/8/7ᾼ 12 (Soudelor)–ү ᾼ ᴯ (a)ȳ ֯ ᴯ פּ

ᾼ ᶝ (b) ( ẃ :МҶ ᶝ)ѿцҳ ֮ ᾼ иӁ (c)ȴ(a)Мᾼ

Ɫ GMT ; (b)⁄Ɫ ֮ ;(a)Мּמᴥ ῶӱ ᴯ ; ᴥϫֿῶӱϝ ҙ ȴ(c)

МᾼӪ ẞ(a)Мᾼ ȴ 
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4.11ȳ2015/8/8 6 (Soudelor)–ү ᾼ ᴯ (a)ȳ ֯ ᴯ פּ

ᾼ ᶝ (b) ( ẃ :МҶ ᶝ)ѿцҳ ֮ ᾼ иӁ (c)ȴ(a)Мᾼ

ⱢGMT ; (b)⁄Ɫ ֮ ;(a)Мּמᴥ ῶӱ ᴯ ; ᴥϫֿῶӱϝ ҙ ȴ(c)

МᾼӪ ẞ(a)Мᾼ ȴ 

 

 

 

4.12ȳ2014ד (Soudelor)–ү ᴎȳүҖȳ⌡╡ếῧ Ϯ ᾼ​ иӁ (

ẃ :МҶ ᶝ)ȴ 



42 

 

ᶺ ᷂П› ᾼ Ὠӣẃиέ ᾼ֮ד נּ ( 4.13ᴟ 4.15)Ȳᶺ

⁄Ҡѿ ὔᾼᵒ ҏּזї ếϚ ӑ ү ֮ ᾼ ȴҬזּצї ֯ 0.3ᴟ

1 Hz Ӣ Є ֮ Ȳֽ ᾼד2014 MATMO ớȳFUNG-WONG

ế ד2015 SOUDELOR ế DUJUANḌ ȴ 

ҫҵȲᶺ Ӣכ∟֯ ᵅ פּ 0.1~0.2 HzҠ ẞҠ ד

Ȳᴖ ү › Иדױצ ҏ ; ϤЄ ∟Ἠ╥ ц

ӂᴩѠ֣ Ȳ Л ẞ ᴿ ȴҫҵȲ֯ὧҖủ ᴩ ṳЛ

ẞױ 0.1~0.2 Hz ȲҠ ῶӱױ ֮ ֵӦ Ȳҍủכ ẃ

ⱢЄ ᵐ ȲẔ ᴟү ȲЛὔ כ  ᾼ ȴ 

 

 
4.13ȳ2014ế ד2015 2ѣᴟ 4ѣ WFSBế TWKB ᾌ ȳ ᾌ ế֮

ӱȴ ᴥ Ɫ ᾌ ᴥếמּ; ᴥ Ɫиᵑӣ 0.1~0.4 Hzế 0.1~1 Hz֮ ᾼᾌ ; 

ᴥ Ɫ ȴ╦ Ɫ ᾰ Ӣ ȴ 
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4.14ȳ2014ế ד2015 5ѣế 6ѣ WFSBế TWKB ᾌ ȳ ᾌ ế֮

ӱȴ ᴥ Ɫ ᾌ ᴥếמּ; ᴥ Ɫиᵑӣ 0.1~0.4 Hzế 0.1~1 Hz֮ ᾼᾌ ; 

ᴥ Ɫ ȴ╦ Ɫ ᾰ Ӣ ȴ 
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4.15ȳ2014ế ד2015 7ѣᴟ 12ѣ WFSBế TWKB ᾌ ȳ ᾌ ế֮

ӱȴ ᴥ Ɫ ᾌ ᴥếמּ; ᴥ Ɫиᵑӣ 0.1~0.4 Hzế 0.1~1 Hz֮ ᾼᾌ ; 

ᴥ Ɫ ȴ╦ Ɫ ᾰ Ӣ ȴ 

 

 

Ϯȳ ᾰ ֮֯ ἬҠ ᵧ ἤ 

ᾰ ╥╓ѩצ ᾌ ҏ 1 ᾼҽ Ȳ Ɫ╥ ᾼẔМϚ Ȳ ᴖ

һᾼ֪כӭ› ḥצ ứ ȴ ֯Є Лὔ ȲἏἏẞϠỴ Ȳ ֮֯

ᶮ ϯȲּט ҏ 3ẞ 4еѐ Ȳ֯ ЛЄ ȲḆ ὔ Ϣҷҟᶹї( ẃ

: ᴍּד)ȴ֯› Ἤ ẞ 0.1~0.2 Hz ᾼ ╠ Ҡ צ Ȳ

ױ֯ ⁄᷂ 2014ế ד2015 ᾰ (ῶ 4.1)ếױ ҏ ѩ Ȳẃ

Ϡ Ẓ῏ ╥ᵡצԉᴶד ἤȴ 
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ῶ 4.1ȳ2014ế ד2015 ᾰ Ӣ ( ẃ :МҶ ᶝ)ȴ 

 

ṶԈ Ӣ  ѡ  
  

֮ ϺἨҷײ   Ϣ  

2014/2/8 06:58 2014 2 8 ӀМЍ (ҵѤЍ ) 1 1 

2014/3/1 15:00 2014 3 1 ҖӀ ( ) 1 1 

2014/4/26 20:26 2014 4 26 ҖӀׄ (Єύ ᾄᴃ Ὼ) 0 2 

2014/7/8 16:55 2014 7 8 ҖӀ ṭ ( ◊е ) 0 7 

2014/7/10 17:15 2014 7 10 ҖӀ ( ᵓ  Ὼ) 0 1 

2014/10/4 17:00 2014 10 4 ҖӀ ṭ ( ◊֮ е ) 2 2 

2014/10/5 06:15 2014 10 5 ҖӀ ṭ ( ◊ ) 0 1 

2014/10/5 10:30 2014 10 5 үὧ үὧӀɎ ỳ ) 0 1 

2014/10/11 09:40 2014 10 11 ҖӀ ( ♂ᴵ ) 1 3 

2014/10/11 15:21 2014 10 11 ӀМӔ (ϥўІ Ṯị в ) 0 2 

2014/10/11 17:00 2014 10 11 ừ (в ) 1 1 

2014/10/12 13:00 2014 10 12 ᴂ ὧ(іᴔ ḘῺỴ ) 0 2 

2014/10/12 16:57 2014 10 12 ӀМӔ ( ◦Є ›Ṯᾌ ) 0 1 

2014/10/12 22:26 2014 10 12 ҖӀ Ɏ 189-9 ›Ѡ ) 1 2 

2014/10/13 17:35 2014 10 13 ҖӀ ( ♂ᴵ ) 1 1 

2014/10/13 18:00 2014 10 13 ӀМӔ (ϥўІ ) 1 1 

2014/10/14 11:25 2014 10 14 ừ ₨ (Єṭ ) 0 1 

2014/10/26 16:30 2014 10 26 ҖӀ ( ♂ᴵ ) 1 1 

2014/12/1 08:49 2014 12 1 ῧ (Ӱ ỉ) 1 1 

2014/12/21 16:00 2014 12 21 ῧ ῧ Ɏ ѣ♂ ) ȹ ȹ 

2015/4/3 06:46 2015 4 3 үὧ ғכ (Ϯ҇ү) 1 1 

2015/4/3 11:30 2015 4 3 ῧ ύ (ϝ╦ ) 1 1 

2015/4/4 11:47 2015 4 4 ῧ ύ (ϝ╦ ) 2 2 

2015/4/4 12:53 2015 4 4 ῧ ( ῧе ◕ ϯ ϯѠ) 1 1 

2015/4/4 15:18 2015 4 4 ừ (в ) 0 2 

2015/7/10 12:02 2015 7 10 ӀМӔ ( ЄṮᾌ ) 0 2 

2015/7/14 06:06 2015 7 14 ừ Ɏ в ) 1 2 

2015/7/18 08:13 2015 7 18 ừ ( Ӱ) 0 2 

2015/8/6 16:52 2015 8 6 ừ (в ) 3 4 

2015/8/19 14:28 2015 8 19 ừ (в ) 1 2 

2015/10/8 20:07 2015 10 8 ҖӀ ( ♂ᴵ ) 3 3 

2015/10/10 14:00 2015 10 10 ⅜ὧ Ч (  ҡ ) 1 1 

2015/12/13 08:00 2015 12 13 үὧ   ( Ӱ ҵ ) 0 1 

2015/12/18 03:00 2015 12 18 ҖӀ ῠ (Ѭ ♂) 1 1 

2016/2/14 11:30 2016 2 14 ҖӀ ῠ (Ὑ ) 1 1 

2016/3/1 10:00 2016 3 1 ӀМЍ (Єύ ) 0 1 
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4.16 ӱҏ֯ ד2015 (SOUDELOR) –ү Ȳ0.1~0.2 Hz ᾼ

֯פּ GMT 8ѣ 5ѡ 6 Ởҏ Ȳ Ἤ֯ᴯ Ȳᵛ

Ҡצ Ӣᴯ Ȳ NACB צפּ 1350 еṭȴṼ Ѭᾌ ᾌ еה

ȲẔМ cⱢᾌ ;L Ɫᾌ ;gⱢ ϩҒ ⇔ȴϭ L=gT2/2pȲẔМ TⱢ ȴ

דּ◦ ⱢȲ Ɫ ѿϱȲ֪ה10ּ Ҡױ 1300֯פּ⇔

еṭ/щȴ פּ Ϛщᾼ ᴟү ὧ Ȳᵛ 8ѣ 6ѡ ϱҿҢȲᴖױ

ᾰ צ ד Л Ȳ֯ ᴷ ⇔ᾼ ᾓϯȲ ᾼ

…ᴿѾ ╥ҠѿכӴȴҫϚ ẂІⱢ ד2014 7ѣᾼ (NEOGURI) Ȳ֝

ᾼ 0.1~0.2 Hz ֯פּ 6 ҏ ( 4.17)Ȳᴖ Ἤ֯ᴯ NACB

פּ 1200еṭȴ ᾰ צ ᴿѾצҙщֵᾼἋ Ȳ ϚѠ Ҡצ ╥ Ἠ

ᴯ ᾼЛ Ἤ ȲϚѠכ ӼצҠ ╥Ӧὑ 0.1~0.2 Hz ═ Ȳ֯׀

֯ ◕ Ἠ ═ ӢכȲᴖ ᾼḳכ Ϸד ȴ2014ד 10ѣ

Ӣᾼ (VONG-FONG) צ ᴿᾼ Ӣ( 4.18)Ȳ 0.1~0.2 Hz

פּ֯ 10ѣ 6ѡ 6 Ở ӢȲᵀ ═ ╥Ϛ᾿ẞ 10ѣ 13ѡҿҢȲᴖ

ᾰ ᾼ Ϸ╥ Ӧ 10ѣ 11ѡϚ᾿═ ẞ 10ѣ 14ѡҿҢȴ֯ѿϱϮ Ẃ

ІȲ ᾰ ╥֯Җ ЀȲᴖᶺ ү ⁮ Ȳ ᾰ

⁄ֵ֯⁮ ЀȲẂֽ ד2015 4ѣᾼ (MAYSAK) ( 4.19)ȴ֯

–ү Ȳ0.1~0.2 Hz ֯פּ 4ѣ 2ѡ 0 ӢȲᴖ Ἤ֯ᴯ NACB

פּ 1850еṭȲ 2щҿҢ ȴᶺ ᾰ ᾼ ᵛ Ӣ֯ 4ѣ 3

ѡᴟ 4 ѣ 4 ѡ ȲṳӦү ⁮ ᾼ ЀἏҖ ȴᴖЛ ╥ᴶ ᾓȲᶺ Ϸ

ᾰ ӢЄ Ԍ Ȳү Л֯ вȲ ᴟю ϚϾֵеṭצ

ȲϷ ױ֪ Ӗ ҷ ȴҫҵȲ֯ҍủὧҖủ ү ᾼ ᾰ

ṳכЛẞ 0.1~0.2 Hz Ȳᵀ ֵ╥֯ὧҖủ ẞ ›ȴ 

 

 

4.16ȳ2015/8/5 6 (SOUDELOR)–ү ᾼ ᴯ (ҿϱ )ȳҳ ֮ ᾼ

иӁ (ϯ )ѿц Ὼ ᾼ ᾰ (Ңϱ)ȴ ᴯ Мᾼ Ɫ GMT ; ᾰ

⁄Ɫ ֮ ȴ МӪ Ɫ ᴯ ᾼ ȴ 
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4.17ȳ2014/7/6 6 (NEOGURI)–ү ᾼ ᴯ (ҿϱ )ȳҳ ֮ ᾼ

иӁ (ϯ )ѿц Ὼ ᾼ ᾰ (Ңϱ)ȴ ᴯ Мᾼ Ɫ GMT ; ᾰ

⁄Ɫ ֮ ȴ МӪ Ɫ ᴯ ᾼ ȴ 

 

 

 

4.18ȳ2014/10/6 6 (VONGFONG)–ү ᾼ ᴯ (ҿϱ )ȳҳ ֮ ᾼ

иӁ (ϯ )ѿц Ὼ ᾼ ᾰ (Ңϱ)ȴ ᴯ Мᾼ Ɫ GMT ; ᾰ

⁄Ɫ ֮ ȴ МӪ Ɫ ᴯ ᾼ ȴ 
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4.19ȳ2015/4/2ᾼ 0 (MAYSAK )–ү ᾼ ᴯ (ҿϱ )ȳҳ ֮ ᾼ и

Ӂ (ϯ )ѿц Ὼ ᾼ ᾰ (Ңϱ)ȴ ᴯ Мᾼ Ɫ GMT ; ᾰ ⁄

Ɫ ֮ ȴ МӪ Ɫ ᴯ ᾼ ȴ 

 

 

 

ҳȳ ֥ ὨЛṾ ֪иέц ᾎ ḟ  

ⱢϠ ṿӣЛ֝ ◕֮ ᾌ ᾼ ἤȲ 4.13ᴟ 4.15 ӱ

Ϡԓד WFSBế TWKBẒ ᵓӣ 0.1~0.4 Hzế 0.1~1 Hz֮ ᾌ

ᾼѩ ȴ Ὠ ֯ὧҖủ ȲӣЛ֝ ◕ ὨЄ Ϛ (

4.13)ȴᵀ֯ 2014ц ᾼד2015 5ế 6ѣ Ȳ֯ Юὑ 0.3ᴟ 1 Hzצ

Ӣ, ᵀ ẞὙ ᾌ оȲ ṷ ​ ᴿѾדצ Ȳ ╥ ​

ȴᴖ֯ ủ Ȳֵ ֝ Ҡ ᾌ ЛӔ , 

Ỵ ᾼᾌ Ҡ ҒכἨἒױὂ ȴẂֽ ד2014 6ѣȲᴏ (MITAG)ế₉֛ṙ

(HAGIBIS) ֝ ү ⁮ ( 4.21)ȲᵀϚ ֣ᴫȲҫϚ ֣ὧȲ

֯Л֪֝ ϯȲ Ҡ Ϝ(TWKB) Л ṿӣ ◕ᾼᾌ Ὠ

ᾌ צ ( 4.14)ȴҫҵ֯ ד2014 7 ѣȲ (NEOGURI)ế

(RAMMASUN) Ϸ╥ẓצЛ֝Ѡ֣ ( 4.22)Ȳᴖ ᾌכ ὨЛṾȲ

ᾌ ѩ ᾌ ϠϚеѐֵȴᵀӦὑЛ֝ Ἠ ἒױ

ӭ› ꜜứȲ− ᴷ ױ ᾼכ ȴ 
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4.20ȳ2015ד 1ѣᴟ 6ѣ ᴎếῧ ᾼ​ о; ᴎ ​ Є 0.3ᴟ 1 Hzצ

Ӣ ד ȴ 

 

 

 

 

4.21ȳ2014ד 6ѣԌү  Ὼ ȴ 
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4.22ȳ2014ד 7ѣԌү  Ὼ ȴ 

 

Хȳ ϱ ᾼ ứ 

Ӧ›Ẓ ᾼ ц ȲϚѠ ᶺ ֯ 5ѣế 6ѣ Ҡצ ֪ ​

Ȳ֯כ 0.3~0.5 Hzᾼ ȲẔ ᾌ ṳ Ӕד …;ҫϚѠ Ȳ ủ

⁄Ҡ Ӧὑ ֝ ᴖ ᾌ ế֮ …ἤ ᵅȴ ᾼ Ẕ

╥ ֥ ᾼד … иӁ Ὠ‍ ֥( 4.4)ȴ֯иѣ ֥иέᾼ ὨМȲ

֯ҍủ צ ὑ 0.8ҿҢᾼד … Ȳᵀ֯ 5ѣế 6ѣԌ⁄Ҡ ᴟ 0.6ѿϯȴ

ⱢϠ ḟ ֥ ὨЛṾ ἬҠ ᾼכ ȲӐ ∂ ϚѠ Ҡӣ Ṿ פ֥

ẃ ȲҫϚѠ Ҡѿӣᾌ ế֮ …иӁᾼϱꜜ ѿ ẞ Єᾌ

ᾼ Ὠ( 4.23ᴟ 4.26)ȴ 4.23Ɫ LIOB ֮ ֮ ӂѠ

Ἤ ᾌ иӁ …ȴ ᴥ Ɫḕ ѣ Ἤ ҏ Ṿ פ֥ Ȳᵀᶺ

Ȳצṷ Є ᾌ ᾼиӁ ױ Ṿפ ȴ֪ױ ṿӣ ϱ פ Ȳ

⁄Ҡ ᵍ ᾎ ẞ Єᾌ ᾼ ᾓȴᵀױѠᾎᾼ ạ֯ὑȲ֯█ṷ Ȳ

ᾌ Ϛ᾿צ ⇔ὍЄᾼ ᶮȲẂֽҍủ֯ LIOB ế WFSB ᾼ (

4.24)Ȳ ╥֪Ɫ Ṿ פ֥ ṳ‍ ἤȲᴖ╥ᵧ ╓ ẗ оȲ֪ױ Є֮

Ȳᾌ ϭ Ḇ ⇔ᾼ ὍЄȴᴖᶺ Ӽ Ȳ ᴯ Ϸ

כ Ȳ ֯ү ὧ Ȳῧ ᾼᾌ Ӈ ṿӣϱ Ȳᴖ֯

ᴎ ⁄ṿӣ Ṿ פ Иצ Ṿ ὨȲẂֽ 4.26М 10ѣῴᾼ ȴ 
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4.23ȳLIOB ֮ ֮ ӂѠ Ἤ ᾌ иᵉ ȴ ᴊᴥ Ɫ

; ᴥ Ɫḕ ѣ Ἤ ҏ Ṿ פ֥ ; ᴊᴥ Ɫ ϱ פ ȴ 

  

 

 
4.24ȳ2014ế ד2015 2ѣᴟ 5ѣ LIOBế NACB ᾌ ( )ȳ Ṿ פ֥ ᾌ

מּ) )ếϱ Ἤ ҏᾌ ( )ế֮ ӱȴ 
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4.25ȳ2014ế ד2015 5ѣế 6ѣ LIOBế NACB ᾌ ( )ȳ Ṿ פ֥ ᾌ

מּ) )ếϱ Ἤ ҏᾌ ( )ế֮ ӱȴ 

 

 

 

 

4.26ȳ2014ế ד2015 7ѣᴟ 12ѣ LIOB ế NACB ᾌ ( )ȳ Ṿ פ֥

ᾌ מּ) )ếϱ Ἤ ҏᾌ ( )ế֮ ӱȴ 
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гȳ ∟ ứ 

֯ ֥ϱ ∟Ȳῶ 4.2Ɫӭ› ứṿӣ Ȳḕ ᾼ aế b צ

Ϯ Ȳиᵑ╥Ӧ 2014ȳ2015ד ֥ᴖ ếẔӂᶁ ȴᵀᶺ Ϸ Ȳ█ṷѣ

ԌȲֵ╥֯ щᾼ ∟ȲẒד⇔֯֝ ế֝ѣԌᾼиέ Ὠצ−Єᾼ (ῶ 4.2

ᴥ￼ и)ȴӭ›ᶺ ṿӣϮ Л֝ד⇔ ȲṼẔ ӣ ⇔ḟ

ứ ∟Ἤ ṿӣ ȴ 

 

ῶ 4.2ȳЛ֝ ᵓӣ֮ ᾌ ṿӣ ῶȴ 

 

 

ϝȳ֮ ᾌ … 

Ӑ МȲиᵑиέϠ ѝ(TW) ϩ Ӂ ᴯ ѿц⌡╡(HC) Њ

( 3.5) ѿ Ẓ῏ …ȴ 

 

(1) ⌡╡֮ Њ иέ Ὠ 

Ӑ ᾌ ֮ 0.1-0.2 Hz ◕ и ᴩϮЊ ӂ

ᶁиέȳ Ӕ о ӻϿד ἤиέȲ Ӕ о Ὠ( 4.27)Ҡ Ẓ П

ӂᶁ Ȳ֮֝ד ὑ 8/7ҏ ᾌ Ȳᴖᾌ ὑ 8/8ҏ ᾌ Ȳѩ֮

ϚщҿҢȴẒ῏ӻϿד ἤиέП ṾἋ Ɫ 1.1щ( 4.28)Ȳ 0.1-0.2 

Hz ◕ и ӂᶁӔ о Ὠӂ 1.1щ∟Ȳ ᾌ оדᴿȲ

ӱ֮ ẓדצ ἤȴ 

 




















