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Ϛ  

1.1  

ҳ ȲҒѿḕד Ȳ֪ױ ᵡ ╥Ɫ ḳṮП

ȴ ҟ П Ӧὑắה ὑ ה ⇔ ạȲ П

ֵ‭ ὑ ᴟῺỴᴖ ȳἨ ⁯‭ ὑЊ ȴ ᴖ

ⱢḳṮ ᴕṼ Ȳᴖ ╗ ӢỄ Ȳ⁄

Ҡ ὡ ⇔ȴⱢױȲӐ ᵗ COMCOT ∂ȲᵓӣẔБה כ

П ᾭ ѿц ғ ȲҒϱ Ἤ П ϩ ⇔ ϩ ȲṳіϤ

ᴄ ꜜ ԈȲѿ ӣὑ П  ȴה

1.2 ￼ ӭᾼ 

ד2013 7ѣ ϩ ɎTyphoon Soulikɏ כ ҖӀ Ѭ Ȳ ◊֮

е ѿц ◊ ◦ѷꜜ֪ ╟ Ѭ ᴩ ȷ2011ד⁮

ɎTyphoon Nanmadolɏ כ о ᴫ ҁ Ѭ Ȳ Ѭ Ϥ

 Ὼ ἇ ȲѬ ц Ȳᾘ ỰӖ ắẞ ȴ 

ѿϱἬ ṶԈПḳ ȲꞋắ П ȴ ẃ щѝ Є

ᴯȲ ὔṿ Ѭ ȲЄ Ѭ Ȳᾘ ֮ ỰӖӢỄ ắẞ№ Ȳѿ

ц ᾘכ ֮ Ё оц Ѭ о ȲꞋế ד ȴ 

Ɏstorm surgeɏ╥Ӧ ȳ ếᵐ П ᵂӣế

ᾼщ Ṇ Ἤі ᾼ с Ȳ֪ױϭ ᵂ Ɏabnormal 

tideɏȴӦὑѬᴯ о ֪ὑ ᵂӣȲ֪ױϭ Ɫ Ɏmeteorological tideɏȴ

П Ѭᴯ Пщѝ ᴯɎastronomical tideɏП Ȳ Ɫ

ɎSurge DeviationɏȲӼἨ Ɫ ᴯȴ 

вП ᴯ Є ⇔֮ Ӕ Ȳᴯ ⌂ֻ

вПщѝ ᴯ Фד ҒȲ ṿ Ѭᴯ Ȳ Ѭ Ȳ ᾘכ ֮

Є П ȴ ҟ ҭϱ Ӣֵ П ḳ ȲẂֽ ד1953 2ѣ

☺Җ ȲṿѬᴯ ҏӔ ᴯ 5еѐПֵȲ☻ѬḤ ᾘ Ȳ ḥ
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Ё֮ 80 Ȳ 2000 ϢײϺȷ1970ד 11ѣᾌἮ ɎCyclone Bholaɏ

ὑụҒἮ ᾘỴ֮ ӢҽЄП ḳ Ȳṳѹ כ 10еѐП Ȳ

30 ϢײϺế 100ֵ Ϣ Ҡ ȴ 

ᴯ ԓ П ϱȲҒѿԓ о כ

ṶԈ сȲϭѿ ҳ Ȳᾘ ế ὔ ỰֵȲ֪ױ ὡ

П ϩⱢ דּ П ӭ ȲẔМȲ Ӗ ד П ӭ

Ɫ П ц Ѭ ȴ 

Ӑׁשṅ Ϛ цẓצ П Ȳה ֥ ᶝ

ПЄצ Ȳṳה ᾘ ֮ П ɎInundation RangeɏȲѿ

ẁМҶ ᶝ ḳ Ṯᾙ ᴯḟ Пӣȴ֪ױȲӐׁשṅѿ Ϟ Є ЁѤ

Џ Ṇ ӴѠ Ἤ כ П‍ ἤ COMCOT  ɎCOrnellה

Multi -grid Coupled of Tsunami ModelɏⱢ Ȳṳѹᵓӣֵה

ᾭ Ṇ ɎMulti -grid Systemɏ ꜜᾎɎMoving Boundary SchemeɏȲ

∂ ПЄ Ṇ Ὼ П έ⇔Ṇ Ȳ֝ ◦цῺỴП

ѿцᾘ ֮ П ȴ 
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1-1 Ɏstorm surgeɏӱ  

 

 

1-2 ᴫыӂ◦ ᴟד1980 ד2005  
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1.3 ѝ ֫  

ṅПѝשׁ 1.3.1 ֫  

Пׁשṅὑ ҟ ϫד ⁫ ȲẔׁשṅѠᾎѻ ҠиⱢ иέȳ

ѿц ה ȴ 

в ῏ ὑ ПׁשṅȲ נ צ ╡ӢɎ1974ɏ ӣ ἤ ה Җ

֮ П Ѭᴯȷ Ɏ1975ɏ⁄ѿ еה ῧ П Ѭᴯȷ

ὲɎ1976ɏ⁄ ӣ ᾎиέ ȳ ế ᴫ ֮П ἤȴӦϱ

ѝ Ҡ῀Ȳ֯ ῴד1970 Ȳ вᾼ ῏ắ ὑ ϩѿц П

ạȲѻ ѿᵓӣ Ȳ ֥ Ѡᾎẃиέ П ἤȴẞ Ӓ҅ד 1970 Ȳ

Ḉ ѝɎ1989ɏ ҟѿ ц ПиέѠᾎȲḂѿ☼ ϩ Ѡ Ӵ∂ה

ᾘỴП Ȳṳὑה כᶙד 1984 Ể ה

П∂Ӵȷ ṈэɎ1987ɏ ҏϮ Ȳṳᴕה ẞ ⇔ц ⇔

ᾼ оȲ ᴖ ‭ה ὑ ứ П ȷ Ɏ1995ɏᵓӣ ꜜ Ầ

Ṇ ∂Ӵҙ ה ПϮ ☼ Ȳӣѿה ᾈЀц Ỵắ П

ȲẔѬᴯ с ☼ оП ᾓȷ ѝ Ɏ1997ɏᵓӣצ а ᾎḖ ϡ

Ȳṳה ӣױ ה ᾘ П ȴῺדẃЬצ ֵ

῏֯ ϱה ᴩׁשṅȲḈḪ Ɏ2006ɏ ӣ SWANɎSimulating Waves 

Nearshoreɏᾌ ה ắ П ᾌ ἤȷ´

Ɏ2006ɏᵓӣ POMɎPrinceton Ocean Modelɏ Ȳה ᴩ

ȲṳиέЛ֝  ϩ П ȷϹ Ɏ2006ɏѿֵѐ⇔

ה ᴩ П Ѭᴯ ȴ 

ֵ ֯ Пה כ Ȳ― Ở њ ֥ ṿ

ӣП רȴJelesnianski et al.Ɏ1992ɏⱢּה ◦ Є ɎNational 

Oceanic and Atmospheric Administration, NOAAɏ∂Ӵ SLOSH  ɎSea, Lake, andה

Overland Surges from HurricanesɏȲ Ҡὑқѫה ɎCartesian Coordinateɏ

ц ɎPolar Coordinateɏϯ ᴩ ц Ȳ֝ ѿ ꜜᾎ

ɎMoving Boundary Schemeɏ ȴ֝ Ϛ ȲLuettich et al.Ɏ1992ɏ

Ϡ ADCIRCɎADvanced CIRCulationɏ Ȳה Ҡὑ‍ᶁлה ϯ
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Ḗ ⇔ иП ѬᾌѠ ⁄ȲWesterink et al.Ɏ2008ɏה ӣ ADCIRC ὑה

רּ ὔ ׄṪא⁮ ɎSouthern Louisianaɏ ᴫ  ῺȲṳѿ ṙ

ɎHurricane Bestyɏếׄ ɎHurricane Andrewɏᵂ ה ȴFlaterɎ1993ɏ

ѿ ⇔ иПѠ ה Ȳṳה ӣὑҖụҒἮ ֮ ɎNorthern Bay of 

Bengalɏ1991דП ҭ ṶԈМȴ 

צҵȲϷױ ῏ Б כ П Ȳה ֥ о Ἠ῏ ֥Є

ȲṿẔẓה צ П ϩȴẂֽȲPhadke et al.Ɏ2003ɏѿWAM

ϤЛ֝П҅ה о ԁҼ ɎHurricane Inikiɏ ὑ №ֶ  

ῺП ȴChen and LiuɎ2003ɏ ҏ‍ᶁл Пצ Ϯ

ה FVCOMɎFinite-volume coastal ocean modelɏȲWesiberg and ZhengɎ2006ɏ

⁄ ӣ FVCOM иέЛ֝ה רּ ᴵ ṭ Ọἂא ɎTampa Bayɏ

П ȴ 

ϱ ѝ ֫ МП ꞋⱢḖה ⇔ иП ѬᾌѠ ɎPugh, 1987ɏȴה

ṕПȲ ֯ה ᴟЭȲꞋѿ∟҅ד1980 ѬᾌѠ ҒϱЄה ϩ ѿц

ϩ ᵂⱢ ϩП Ȳṳѿ ᴄ оᵂⱢ ꜜ Ԉѿ вП

ᴄѬᴯ оȴ 

1.3.2 ᵂ о ה Ṇ Пѝ ֫  

ὑ ֵ Ὼ Ꞌצ Є ȲẂֽ ὑᾘ П

ȳᾘ ֮ П∂ ắ Ѭ – ếỰӖӢỄ ắẞ№ Ȳ֪ױ

ᵂ о ה Ṇ П Ἐ ѠᾎȲ ֵ ắ Ἤ П ȴ 

҅ד1990 ∟Ȳ ц ה ṕ ᶾ ѡ כ Ȳ ֵ רּ

ḳ Ṯᾙ ᴯ ῏ Ở᷾Ϥїϩὑ Ṇ П ṅȴẂֽȲשׁ

ṿӣὑּר П SLOSH ɎJelesnianski et al., 1992ɏȳᾎה П IFREMER ה

ɎSalomon & Breton, 1990ɏȳѩᵓ П MUMM ɎOzer et al., 1990ɏȳה П

KNMI ɎVerboom et al., 1990ɏȳה П CS3 ɎFlather & Proctor, 1983ɏה

ѿцᶦ П UA/AUT ɎLascaratoset al., 1991ɏה ȴ 
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ṿӣὑ № DNMI ᴯɎDet Norske Meteorological InstitueɏП ECOM ה

ɎEstuarine, Coastal and Ocean ModelɏȲӦ POM ɎPrinceton Ocean Modelɏה

Ɫ ᴩ ȲECOM ѿה 20еṭПқѫ Ṇ ϯ ᴩ Ȳ Ҕᵶ

№ ɎNorwegian Seaɏếђ ќ ɎBarents Seaɏ Ȳиᵑὑ UTC 00ế UTC 

12 ◕ ᴩ Ȳ ӑẃ 48Њ П ᾓɎEngedahl, 1995ȷMartinsen et 

al., 1997ȷFlather, 2000ɏȴ 

О ᾼ DMI ɎᴯDanish Meteorological Institueɏѿ ᾭ ה System 21

ᴩ ȲẔ ҔᵶҖ ɎNorth Seaɏȳ қ Ἦᵌ ɎSkagerrak Straitɏ

ếᾌ ᾼ ɎBaltic Seaɏ ֮ Ȳиᵑ҅Ϥ 18еṭȳ6еṭế 2еṭ έ⇔П

Ϯ ᾭ Ȳṳѹὑ UTC 00ế UTC 12Ẓ ◕ ᴩӑẃ 36 Њ П

ɎVested et al., 1995ȷFlather, 2000ɏȴ 

BSH ᴯɎBundesamt Fur Seeschiffahrt und Hydrographieɏ Ϛ Ϯ

ȲẔה ҔᵶҖ ɎNorth Seaɏế ֛ᵓ ɎEnglish Channelɏ

Ȳṳṿӣ 10еṭế 1.8еṭП ᾭ Ṇ ᴩ Ȳṳѹ ӑẃ 48Њ

П ᾓɎKleine, 1994ȷDick, 1997ɏȷ ὑ ѬᴯП ȲBSH ᴯ

Ϸ ҫҵϚ ϡ Ȳᵀה Ҭ ὑҖ Ȳṳѿ 10еṭ έ⇔ ᴩ

ȲẔ ה ὑϮ ױȲ֪ה ᴩ   П ɎFlather, 

2000ɏȴ 

DCSM ɎᴯDutch Continental Shelf ModelɏṿӣϚ ϡ

ה KNMI ᴩ ɎGerritsen et al., 1995ȷPhillippart and Gebraad, 1997ɏȲ

ᵂ о ѿה 16еṭП έ⇔ ᴩ Ȳḕ 6Њ ᴩ Ȳḕװ

ӑẃ 48Њ П Ѭᴯȴ 

ѩᵓ ᴞ ҅ד1970 Ȳ Ở Ϛ ⇔ иПϡ Ѭ ϩ ה MUMM

Ɏmanagement Unit of the North Sea Mathematical ModelɏȲ Ҕᵶ Җ

ɎNorth Seaɏ Ȳ ѿה 2еṭП έ⇔ ᴩ ȲϚщᴞ ᴩẒװɎAdam, 

1979ȷOzer et al., 1997ȷEynde et al., 1998ɏȴ 
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еᶝɎMeteorological Officeɏѿ POL  ṅ⅍ɎProudmanשׁ

Oceanographic Laboratoryɏᴞ ד1978 П CS3 Ȳה ᴩӑẃ 36Њ

П ȲẔ Ҕᵶ א ᴫҖ Ȳ έ⇔ּפ 12еṭȲϚщ ᴩẒװ

ɎFlater et al., 1990ɏȴ 

ᴫ ѲӦ CM ᴯɎClima Maritimoɏ Ϛ ϡ ⇔ иП

Ṇ Ȳѿ 10 еṭП έ⇔ ᴩ ȲẔ Ҕᵶ ᴫ ѲᾘỴȲṳ ᴩ 48

Њ П ɎBackhaus, 1985ȷAlvarez Fanjul et al., 1998 ɏ 

ὑױϚ ȲМҶ ᶝӼ ꜜ֥ᵂȲᶦ ֥ П

ᵂ ȴẔМῺה П ה ѿᶶ Ḗ ֵѐ⇔ ᴩⱢⱢѻɎϹ Ȳ2005ɏȴ

ᵫӼ ẞ Ḃ П ⇔Ȳ Ӈה ᶙ Ӣכᴟ

ᶙ ӢỄỂ ⱢṾȴ 

רּד2005 қ ɎHurricane Katrinaɏ רּ ᴫ ц ὔ ׄ

Ṫא ṏ₨∟Ȳ ᴯ Ởᾃ ẞȲ ҟП ה ῺỴѬᴯ о

ЛṜѿ Ṯ ᴿқ Ἤ ẃПḳ ɎMelton et al., 2010ɏȴ֪ױȲ ὑ

ḳ ПṮᾙȲ Ϡ ᶙ ╗ ӢỄ ѿц ᴄ ҵȲ ᵡ╥ה

֝ Ḇ╥ Ἤ֯ȴẂֽȲYang et al.Ɏ2014ɏѿ FVCOM

иέқה ᴫ ɎGulf of Mexicoɏ ӢП ḳ ц

ȷMeltonɎ2010ɏ⁄ṿӣ SLOSH ה қ ὑּר ᵌ א

₉ṭὭ ɎHarrison CountyɏП ȴ 

ᶙ ПӢỄ Ȳϭ ẓ П ϩȲᴖѹӇ

֥ᵂ Пᶶה ḖȲ Пה ⱢϚ П╚ Ȳ֝

Ӈה ᾛ ṿӣ Ȳᴖѹ Ὅ ה ɎOpen SourceɏȲ Ϛ ₤П

ṅשȲӐׁױḆ╥юПϭюȴ֪ה ѿ ῀֤ѹ Ὅ Ở П ה

COMCOTɎCornell Mutli-grid Coupled of Tsunami ModelɏⱢ ᴩ ḂȲṳҒ

Ϥ ϩɎ ϩ ⇔ϩц ϩɏȲṿ ẓה ѿ‍ ἤП ѬᾌѠ ה

ṳиέ Ӣכȳ ѿцῺỴ ϱПᶙ ȴ 
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1.3.3 COMCOT ה ṅПѝשׁ ֫  

COMCOT Ɫה Ϟ Є ЁѤ Џ Ṇ ӴѠᴔ Ἤׁש П

ֵ ֥ ѹה Ɫ ӣὑׁשṅ ֵ῀֤П ṶԈМȲṳצṏֻП

ѩ ὨȲֽכ 1992 Flores IslandsɎIndonesiaɏtsunamiɎLiu et al., 1994; Liu et 

al., 1995ɏȳthe 2003 Algeria TsunamiɎWang and Liu, 2005ɏȳ2004 Indian Ocean 

tsunamiɎWang and Liu, 2006ȷLi, et al., 2012ɏѿц 2006 Pingtung TsunamiɎWu et 

al., 2008ɏȴ  

Ὼ Ϸצ ῏ ‍ ἤ COMCOT ה ᴩ ḂȲṿẔẓ

П ϩȲṳӣὑ ắ ᵌד2007 П ȲẔ ч

П ᾓɎLin et al., 2010ɏȲѿцᴫ ᾘ ֮ ắ ד2007 ἂ ɎTyphoon 

SepatɏП ᶮɎLin et al., 2011ɏȴ 

ӐׁשṅἬṿӣП COMCOT ה Lin et al.Ɏ2010 and 2011ɏП ֯ὑȲ

МҶׁשṅ דּ МїɎGrid and Scientific Computing Center, 

Academia Sinicaɏ֥ᵂ∟Ȳ Ḃ COMCOT ṿẔẓה ӂᴩП Ȳ

֥ṿӣὑ Ṇ П ȷ Ϡṿӣ оЄ Ϥ҅ה ϩҵȲ

ӐׁשṅПCOMCOT Ḇה ֥МҶ ᶝἬ ПTWRF  ɎTyphoonה

Weather Research and Forecasting ModelɏȲṿ МἬṿӣПה Є ϩ

Є Ḇ Ὼ иӁ ᾓȴ 

оЄ Ȳה Ɫ ᾛṿӣᾼצ SPLOSH Wind Model

ɎJelesnianski et al., 1966ɏế Rankine vortex modelȲꞋӦῺМї Є

ɎMaximum Windɏế Є ҙ ɎRadius of Maximum Windɏḟứ ȷHolland

Ɏ1980ɏӦ Є ϩ ⇔ȳῈ П їϩѿцּדѫϩ ׂ⌡ ἘȲ

ҏ ⇔ ɎGradient Wind FieldɏȲױ ה Мї ѿц

Є ҙ ȴ 

Ӑׁשṅ ֥ Holland ModelɎ1980ɏếМҶ ה ᶝ П

Пה ȴHollandה ϩ Мїᴯ ᵧ╓ …Ȳ ⁄

ҔᵶϠּדѫϩἬ Пכ Ȳ ứ Мї ế Є ҙ ɎRadius of 
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Maximum Wind, RMWɏ ȲHarper and HollandɎ1999ɏ∂ Ϛ

҅Ϥױ ױМȲה Мї צ ȲẔ Юὑ 1.0ᴟ 2.5

П ȴ 

Є Ἤה П ѩ ȲḆה Ὼ ᾓȲẂ

ֽWRFɎWeather Research and ForecastingɏϮ Є ה ȲМҶ ᶝᴞ 2010

∟ѿד Ϛ ѿ TWRFɎTyphoon Research and Forecastingɏ ᴩḕгЊ Ϛװ

ПЄ ϩ ц ȲҠḆ ѹ ה ᾓɎHisao et al., 2012ɏ 

ϩ… ПḟứȲ ὑ ЄȲLarge and PondɎ1981ɏ

ὑЛ֝П Л֝Пצ ϩ… ứ Ȳᴖ PowellɎ2003ɏ ὑ Єὑ

26еѐ/ּה Ϛứצ⁄ П ϩȴ 

ꜜ ԈἏἏ╥ ה М Ɫᵺ П ȲЛ ╥Є ѐ⇔Ḁ

ἨЊѐ⇔Пқה ϯȲ ꜜ ԈП ứἏἏ Ἤ П Ȳ ҟ צ ֵ

῏ ὑ ה ᴩׁשṅȲẂֽWurtele and PaegleɎ1971ɏѿ ⇔ и

П ἤ Ѡ Ϥ҅ה Ὅ ꜜ ԈɎOpen Boundary Conditionɏ ᴩ Ȳ

ṳѹ Л֝ ᴩ Ȳ֝ ╓ҏ֯ ꜜ Ԉ ᵍ ứὑ֮ᶮ

Ԇ ЄП Ȳѿᵍצ Л ứП ȷHarper and SobeyɎ1983ɏ

Ỵϱ ȲЛ֝П Ὅ ꜜ Ԉ ᴩѩ Ȳ֝ ҏ Ὅה ꜜ ԈП ứ ᾿

ɎPeak SurgeɏȲ Њ⁄ױ ⱢὙ ȷSubramanian 

et al.Ɏ1983ɏѩ ᴯ ꜜ ԈɎZero Surge Conditionɏế HeapsɎ1973ɏ

Ἤ ҏП ꜜ ԈɎRadiation Boundary ConditionɏȲṳѿ Ѭ П

Ȳ֝ ╓ҏ ꜜ ԈЛὔצ П ȴ 

ϱ ѝ ֫ Ҡ῀ȲϚ ṏֻП Ṇ ȲӇ ẓ ᶙ

ӢỄ П ϩȲ֝ П ȲᴖѹӇ ֥ᵂ Ṇ Пᶶ

ḖȲṳѹ ֥ о ѿцЄ ṅἬשȴӐׁה П COMCOT

ה Ṝϱ Ṇ П ḖȲṳѹᵓὑӑẃ ῺỴ Ṇ П

∟ ȴ  
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ϡ Ӑד⇔  

2.1 Џᵂ ӭ 

Ӑ Ɫ ҳדȲ ϚדБ ᵓ Ȳѻה ҒϤ П ϩ

ц ȴ ϡד ה ᶝ ПЄצ цῺ ᾌ ה ֥Ȳṳ ẁῴ

ᾪП ȴה ϮדҒϤ ᴄП ȲḆ ϚḔ ὡ

⇔ȴ ҳד⁄ ὑϢ ꜜ П ȲҔ╗ṿӣ῏ꜜ оȳ ꜜ П ȳ

ѿц Ṏ ȴ 

2.1.1 БᶙכПЏᵂ ӭ 

ϚדБᶙכȸ 

Ɏ1ɏ Ḃ ȲҒϤה ϩ ⇔ ѿ П ᵅ Мїȴ 

Ɏ2ɏ Ἤ ḂП ϩ ⇔ Ȳṳה еהцẔ҃ד Пה ὨҒ

ѿѩ ȴ 

Ɏ3ɏ Ḃ ȲҒϤה ϩ ѿ П ȴ 

Ɏ4ɏ ḂП ϩ Ȳה еהцẔ҃ד Пה ὨҒѿѩ

ȴ 

Ɏ5ɏ Ϥ …ה Ȳѩ Пצ Benchmark Problemѿ

ᶙ П  ȴה

Ɏ6ɏ Ϥ ֮ᶮȲṳѿ ҭ Ɫׁשṅ Ȳ Ϥ ϩ Ȳṳ

ꜜ ה ᾭ Ȳ цЄЊѐ⇔ϯП

ᶮȴ 

ϡדБᶙכȸ 

Ɏ1ɏ ן МҶ ᶝ Ἠᵛצ ṿӣПЄ цῺ ᾌ ȲϠה ֢ Пה

ȳ ϩ ȳцᾌ П ᵂѠהц ҏ ∟Ȳѿᵓה П ה ֥ȴ 
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Ɏ2ɏ ∂Ӵ Ю Ȳ Ϥϱ ᵂ Пה ҏ ȲᵂⱢ Пה ꜜ

Ԉ Ϥ ԈȲѿ ᵛ ᶮȴ 

Ɏ3ɏ МҶ ᶝׁש ה ᴩП Ԉ   Ȳѿ∂Ӵᵛ ᴞ П

Ṇ ȴ 

Ɏ4ɏ ∂ Ἠ в╜ Ἤ ᵉП έ⇔ Ё֮ᶮ Ȳѿ

ȴ 

Ɏ5ɏ ᴩ ȴ 

2.1.2 Ӑד⇔Џᵂ ӭ 

ϮדɎӐד⇔ɏЏᵂ ӭ ȸ 

Ɏ1ɏ ὑ МҒϤה ᴄ ꜜ ῴỞ ԈȲѿ ᵶ ᴄ П 

ц ȴ 

Ɏ2ɏ ṶԈȲ Пה ⇔ҵȲḆ ϚḔ и

П֚ ȴ 

Ɏ3ɏ ϱ П ֚ ᶝ Ғ ֮ П Ȳѿ

⇔П ȴ 

Ɏ4ɏ ᴟױ ѻה БῺᶙכȲ МҶ ᶝׁש Ḃ П Ȳṳ

СѿḂṏȴ 

2.1.3 ӑẃЏᵂ ӭ 

ҳד Џᵂ ӭȸ 

Ɏ1ɏ Ϣ ꜜ ȲѿᵓМҶ ᶝϢ ᵂӐ  ȴה

Ɏ2ɏ ᾛ МҶ ᶝϢ ֥ П ᵂꜜ ȴ 

Ɏ3ɏ ꜜ Ȳṿᵂ Ϣ ᵂ Ȳṳה ậ Ὠ

П ȴ 

Ɏ4ɏ ᴩ Ṏ Ȳṳ ӻἬᶙכП  ȴה
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Ɏ5ɏ ᶙכМҶ ᶝ ∂Пה ц ᴷ ᵫȴ 

2.2 Ҡ Пᵺ ц ḟ  

Ӑׁשṅӭ›֯ Пה Ữӑ ыЄᵺצ Ȳӑẃ ֥ ᶝЄ ц

Ὼ ᾌ ה Ҡ έ⇔Л֝П Ȳ ᴩв ᵂⱢ

Пה ꜜ Ԉế Ϥ ԈȲ ᵑᾃ Ẕ ȴҫҵȲ ὑ

Л֝Џᵂ ᵂ Ṇ Ȳ ӂүד ứ ᴩ ȴ 

ҵȲױ оЄ Пה ứ ὑ Пה ⇔ ЄȲӑẃ

Л֝ ПЄ иέȲѿ ᷄ҏ ֥ү П оЄ …ה ȲẂֽ
DC

ȴ ḟѠצהϡȸϚⱢ ӣḆֵ ϢϩȲ Л֝ ҭ ᴩиέȷϡ

ⱢЄ оиέװ᷅ Ȳ ṳ ד ế… ȴ 

 Ὠכ 2.3

ὑ ṅȳשׁ цẔ҃ ӣѠ П ȴ 

ӐׁשṅἬ ᶙכП Ȳה צ ᶙ ӢỄ Ȳ

ѿцҠ Пғ Ȳ ᶙ Ể ╥Ɫ ᵍ М Ӣ ӑ

ן П ᾓȲṳṿ ὨḆכ ȴױЛ ֯ ϱюṓȲ ὑү

ϩӼ ╥ϚЄ ȴ ὑ ḳṮ צ Єᵗ ȴ 

ὑ ПЏᵂϢ Ȳ Ҡ П ȴ 

ПЏᵂϢ ȲҠ П ֽϯȸ 

(1) COMCOT  Пṿӣה

(2) COMCOT  Пṿӣה

ᶙכПׁשṅכὨц Ɏֽ ґ ѝȳׁש ѝȳ ȳᶾ ᵫȳ

ᵓἨᶾ П ɏ 

Ӑׁשṅ Ὠכṅשׁ Ҡ ῶϚ SCI ґ ѝѿц 2 שׁ ѝȴ 

  



 

13 

2.4 ứ ⇔ӡ  

 

Џᵂ ӭ 

 

1 

ѣ 

 

2 

ѣ 

 

3 

ѣ 

 

4 

ѣ 

 

5 

ѣ 

 

6 

ѣ 

 

7 

ѣ 

 

8 

ѣ 

 

9 

ѣ 

 

10 

ѣ 

 

11 

ѣ 

ɐ

Ӓ
ɑ
ѣ 

 

ὑ Ϥщ҅ה
ѝ ꜜ ԈȲṳ
ᴩ  

ƴ ƴ ƴ ƴ ƴ ƴ      
  

ѿ ҭ Ɫׁש

ṅ Ȳṳ

ꜜ ה ᾭ

Ȳ

цЄЊѐ⇔ϯП

ᶮ 

   ƴ ƴ ƴ ƴ ƴ    

  

∂Ӵ Ю Ȳ
ṿẔ ֥ ṿӣ
☼   

     ƴ ƴ ƴ ƴ ƴ  
  

ὑ М ᶝЄ
ה ᴩ ֥ 

       ƴ ƴ ƴ ƴ   

ᴩ           ƴ ƴ   

Ӓ ᵫ           ƴ ƴ ƴ  

Џᵂ ⇔ᴷ ᴍиѩ
Ɏ ɏ 

5 10 20 25 30 40 50 60 70 80 90 100  

Ὑȸ 

Ɏ1ɏЏᵂ ӭ ἤ ц ᴞᴩ ứȴ ứ ⇔ѿ ῶӱẔ ѡ ȴ 

Ɏ2ɏɦЏᵂ ⇔ᴍиѩɧ …Ɫ ֥ ᴕᵂ Ἤ Ȳ ᴍиѩ Џᵂἤ ѿϯ֪

Ϛᴷ ứȸ1.Џᵂщ 2. Пи 3.Џᵂ Пѩ 4. ӭכ Пẓ ֿȴ 

 

ứ ⇔ḆḂ Ὑȸ Џᵂ ӭ ҳ Ȳɦὑ М ᶝЄ

ếᾌה ה ᴩ ֥ɧȲМҶЄ ӭ›Б ᶙכᾌ Пה ֥ȴ
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МἬה Ϥᾌ Пה ϩȲắ ὑ έ⇔П ḖȲ ᵡ ӣὑ

ᵂ МЬצ ֵᴕ Ȳ֪ױὑ 9ѣЏᵂ ∟ ḂⱢɦὑ М

ᶝЄ ה ᴩ ֥ɧȲᵀὑ ’МЬה ֥ᾌ Пғה ѿẁ ᶝӑ

ẃПṿӣ ᴷȴ  
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Ϯ הЮ  

ה 3.1 ᴥ 

Ӑׁשṅѿ ῀֤П ה COMCOT ɎCornell Mutli-grid Coupled of 

Tsunami Modelɏ Ɫ ᴩ ḂȲṳҒϤ ϩɎ ϩ ⇔ϩц ϩɏȲ

ṿ ẓה ѿ‍ ἤП ѬᾌѠ ה ṳиέ Ӣכȳ ѿцῺỴ ϱ

Пᶙ ȴ 

Ɫה Ϟ Є ЁѤ Џ Ṇ ӴѠᴔ Ἤׁש Пֵ

֥ ѹה Ɫ ӣὑׁשṅ ֵ῀֤П ṶԈМȲṳצṏֻП ѩ

ὨȲֽכ 1992 Flores IslandsɎIndonesiaɏtsunamiɎLiu et al., 1994; Liu et al., 1995ɏȲ

the 2003 Algeria TsunamiɎWang and Liu, 2005ɏand more recently the 2004 Indian 

Ocean tsunamiɎWang and Liu, 2006ɏȴ 

COMCOT Пה ֽϯȸ 

(1) Ҡ֝ Ḗ қѫ ɎCartesian Coordinateɏ ɎSpherical Coordinateɏ 

Ṇ ϯП Ѭᾌ ȴ 

(2) ֥ ἤ ‍ ἤП ѬᾌѠ ȴה ᾌⱢ П ѬᾌȲ֪ױ ֥ѿ

ѬᾌѠ ה ȴẔМȲ ֮ ӣ ἤ ѬᾌѠ Ȳᴖה ᾌ

ᴟῺ ἨϱỴ∟⁄ ӣ‍ ἤ ѬᾌѠ  ȴה

(3) ẓ ꜜᾎɎMoving Boundary SchemeɏȲҠ ᾌϱ П

ꜜП Ȳṳѿ‍ ἤ ѬᾌѠ ֝ה ɎInundation 

Rangeɏȴ 

(4) ẓצ П ᾭ Ṇ ȲҠ֝ Л֝ѐ⇔ϯП ᾌ ȴ 

3-1Ɫѿ COMCOT ד2011 311ѡӐ ПῴỞᾌ ȴӦὑᵓӣ

ᾭ Ȳ Ҡ ὔ ᴟѡӐ ȴ ӦѡӐ ᴟ ӦϚ Ɏcpu 

Intel i5ɏ פּ 1и ȴױ ⇔ ᵓὑצ Ἠ Ṇ П∂

Ӵȴ 
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3-2Ɫᵓӣ COMCOT 311ѡӐ ṶԈП ᴯ ȴϱ Ɫ

ѡӐᾘ ᴯὑ HanasakiП ᴯ ᴯ ȴϯ Ɫ ὨɎ ɏ

Ɏ ɏП ᶧѩ ȴ Ὠד ҆Ϣ ȴ 

3-3ȸᵓӣ COMCOT 311ѡӐ ṶԈП ᴯ ȴϱ Ɫ

• ᾘ ᴯὑ Rudnaya ProstanП ᴯ ᴯ ȴϯ Ɫ ὨɎ ɏ

Ɏ ɏП ᶧѩ ȴ Ὠ ӱᵛṿᴯὑѡӐ ȲӼ ẞן ȴ

ױ Ὠ ӱ COMCOT ὑ 10еиѿвП Њ ᾌӼҠ ȴ 

ҵȲױ דּ Ӽỗ Ӑ ᴩ ֯Є –ү Пׁשṅȴ 

3-4ȸѿ COMCOT ᴩ Ṹ ӢЄ ֮ ṳі Ȳ

ᴩⱢȴӦ ҠṓȲӦὑṿӣ ᾭ ȲCOMCOT Ҡ

√ ὰ ȴױ ὑ ᶙ ӢỄ ṳ ᴖ ד⇔ צ

ᵓȴ 

3-5ȸѿ COMCOT ᴩ Ṹ ӢЄ ֮ ṳі Ȳ

ὑừ цῧ ᾘ П ᶮȴӦ ҠṓȲCOMCOT Ҡ֝ Є Пᾌ

ᶮȲ ὑЊѐ⇔ɎӐ Ẃּפ 50еѐɏП ӼҠ֝ ȴ 

Ӧѩ ϱ П Ԉѿцӭ›COMCOT Пғצ ᴥ∟Ҡ

ȲẒ῏ ֯ὑ COMCOTṳӑіϤɦЄ ϩ ɧȳɦ ϩ ɧѿцɦ ᴄ

ѬᴯɧП ϩȴ ᴖӦ ה Пᶾ ᴖṕȲӦὑϱ Ϯ῏ꞋⱢ Ȳ

ӼᵛЛ ד П ⇔ Ȳ֪ ᵺױ ⇔Л ȴ ṕПȲ ғכ Ϥ ȳ

Є Ἠה ϯắה ПЄ ϩ Ѭᴯ ∟ȲἬ∂ П ᵂ

ה ẓצ ѹᶙ Пғ ȴױ ה ᶙכȲ ṿ ὑ П

ᶶ ȳ ϭ ẓ ПѬ ȴ 
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 ѿ COMCOT ד2011 311ѡӐ ПῴỞᾌ ȴ 

 

 COMCOT 311ѡӐ ṶԈП ᴯ ȴ  
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 ᵓӣ COMCOT 311ѡӐ ṶԈП ᴯ ȴ  
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 ѿ COMCOT ᴩ Ṹ ӢЄ ɎMw=8.7ɏ֮ ṳ

і П Єᾌ ȴ 

 

 
 ѿ COMCOT ᴩ Ṹ ӢЄ ɎMw=8.7ɏ֮ ṳ

і П Єᾌ ȴҿ Ɫ ҖӀếừ ȲҔᵶ ȳ

₨ế ȷҢ Ɫῧ ȴ 
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3.2 OpenMp הӂᴩо 

П ⁫ Ȳ Пה ᴩ Ϸד ֮ сȲᵀ ֵ

ᵛ҅ד1990 Ở П Ȳ֪Ẕה Ở ה П ạȲṿ П

ᾎ ȴ ᵑ╥ ὑϚ Ϛ ᴩ Ɏsingle threadɏП Ȳֵה

їП ṳḥצ ᾎ сһᾼ ȴ 

OpenMpɎOpen Multi-Processingɏ ẁֵ ᴩ П Ȳ ṿӣ ү Л

֝ їПЛ֝ ᴩ Ɏmulti threadɏ ẞҒ П ὨȲ МἬ П и

ὑЛ֝ ᴩ МȲ Ҡᶙԓ П Ȳᴖѹ ה Ḃ∟Ҡὑ ү

М Ӵ ᵂȲ ᵍֵү ἒױӻ П Ȳ֝ ӣὑ Пה

ȴ 

ӐׁשṅἬṿӣПCOMCOT ה МҶׁשṅ דּ МїɎGrid and 

Scientific Computing Center, Academia Sinicaɏ֥ᵂ∟Ȳ Ḃ COMCOT ṿẔה

ẓ ӂᴩП ȲẔ ⇔Ɫ ỞᾪӐ ⇔П 10 ѿϱȴ 

ѿ Ở COMCOT ⱢẂɎה 3-6ɏȲֽὨ ᴩὑ צ 4 ᴩ П

Ȳ װ Ȳ4 ᴩ и ẞЛ֝П Ȳ ᴩЛ֝װ П

Ȳ ᶙכ∟Ȳ Ԓᶙכ П ᴩ и ẞ ֵП ȲױѠ

ᾎҠЄ ю ҅Ἤῧ П ȴ 
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 ᴩ и ӱ   
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3.3 Ѡ  ה

ɎStorm Surgeɏ ᾌɎTsunami Waveɏ֝דȲᾌ  Єὑ Ѭ

⇔Ȳ֪֯ױ МҠ Ɫ ѬᾌɎShallow Water Waveɏȴᴟὑᵒ ╥ᵡⱢ

ѬᾌȲ⁄Ӧ … ɎDispersion CoefficientɏἬḟứȲẔứ ⱢѬ ѿᾌ Ȳ

Ẕ Њὑ 1/20Ȳ⁄ Ɫ ѬᾌȲẔ Єὑ 1/2Ȳ⁄ Ɫ ѬᾌɎDeep Water 

WaveɏȲẔ ЮὑẒ῏М ῏Ȳ⁄ ⱢМ ᾌɎIntermediate Depth Waveɏȴ 

… ֽϯἬԝȸ 

 
h

L
m=  Ɏה 3-1ɏ 

ẔМȲmⱢ … ȲhⱢ Ѭ ⇔Ȳ LⱢᾌ ȴ 

П Њὑ Ѭ ⇔ ȲҠѿ Њ ᾌ ɎSmall Amplitude 

Wave Theoryɏ ᴩ Ȳἕ ‍ ἤП ☼ ɎConvecitve Termɏ иȲױ

ἤ ὑ Ѭ ⇔ ѹ Њ Ӵȴכ ᴟῺỴ∟Ȳ‍

ἤ ⇔ ɎNonlinearityɏ ҒȲѹẔ 0.1 Ȳ ἤ ѬᾌѠ Лԛ ֥Ȳ

Ӈ Ḃѿ‍ ἤ ѬᾌѠ ה цῺỴ ϱ ȴ 

‍ ἤ ⇔ֽϯἬԝȸ 

 
A

h
e=  Ɏה 3-2ɏ 

ẔМȲeⱢ … ȲhⱢ Ѭ ⇔Ȳ AⱢ ȴ  
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3.3.1 ἤ ѬᾌѠ  ה

ד ὑ Ѭ ⇔−Њ ȲҠѿ Њ ᾌ ɎSmall 

Amplitude Wave Theoryɏ ᴩ Ȳἕ ‍ ἤП ☼ иȷ Ѭ ⇔ Ȳ

Ἁ ɎBottom FrictionɏϷҠѿἕ Л ȴCOMCOT ה Ở

COMCOT Л֝Пה Ȳ֯ὑ Ѡ МҒϤϠה ϩП ȲҠ

Ӧ ϩ ⇔ ɎPressure Gradient Termɏế ϩ ɎWind Shear Stress Termɏ 

ẃ П ᴩⱢȴ 

Ȳқѫױ֪ П ἤ ѬᾌМ Ѡ ɎContinuity Equationɏцה

Ѡ ɎMomentum Equationɏиᵑֽϯה Ἤԝȸ 

0
P Q

t x y

hµ µ µ
+ + =

µ µ µ

 

 

s

a x

w w

P FP H
gH

t x x

h

r r

µµ µ
+ =- +

µ µ µ
 Ɏה 3- 3ɏ 

s

ya

w w

FPQ H
gH

t y x

h

r r

µµ µ
+ =- +

µ µ µ

 

ẔМȲ tⱢ Ȳ ,P QиᵑⱢ , yx Ѡ֣П ɎVolume FluxɏȲhⱢᴞӦ

ȲhⱢ Ѭ ȲHⱢ Ѭ ɎH h h= +ɏȲRⱢ֮ ҙ Ȳ f Ɫּדѫϩ

… Ȳ s

xF , s

yF иᵑⱢ , yx Ѡ֣П ϩȲgⱢ ϩҒ ⇔Ȳ wrⱢ Ѭ ⇔ц
aPⱢ

Є ϩȴ 
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Ṇ ϯȲӇ ҵᴕ ֮ Пּדѫϩ Л֝ ⇔П о Ȳ

Ȳױ֪ П ἤ ѬᾌМ Ѡ ɎContinuity Equationɏцה Ѡ

ɎMomentum Equationɏиᵑֽϯה Ἤԝȸ 

( )
1

cos 0
cos

P
Q

t R

h
j

j y j

ë ûµ µ µ
+ + Ö =ì ü

µ µ µí ý
 

 
cos cos

s

a

w w

FPP gH H
fQ

t R R

yh

j y r y y r

µµ µ
+ - =- +

µ µ µ
 Ɏה 3- 4ɏ 

s

a

w w

FPQ gH H
fP

t R R

jh

j r j r

µµ µ
+ + =- +

µ µ µ

 

ẔМȲtⱢ ȲjⱢ ⇔Ȳy ⇔Ȳ ,P QⱢ ȲhⱢᴞӦ Ȳ

hⱢ Ѭ ȲHⱢ Ѭ ȲRⱢ֮ ҙ Ȳ f Ɫּדѫϩ… Ȳ sFy , sFjⱢ ϩȲ

wrⱢ Ѭ ⇔ц
aPⱢЄ ϩȴ 

3.3.2 ‍ ἤ ѬᾌѠ  ה

ᴟῺỴȲѬ ѹᾌ  Ȳ ⇔ ҒȲ‍ ἤ

⇔ Ȳױ Ȳ‍ ἤ ☼ ѿцἉᶩ ЄȲӇ ԝϤᴕ Ȳ

‍ ἤ ѬᾌѠ ה ӣȴ 

қ Ṇ ϯП‍ ἤ ѬᾌѠ Ȳắה ὑ ἤ Ȳ֪ױἕ ѫϩדּ

П ȲẔ Ѡ ɎContinuity Equationɏцה Ѡ  ɎMomentum Equationɏה

иᵑֽϯ Ἤԝȸ 

0
P Q

t x y

hµ µ µ
+ + =

µ µ µ
 

 

2 s

a x
x

w w

P FP P PQ H
gH F

t x H y H x x

h

r r

å õ µµ µ µ µå õ
+ + + + =- +æ ö æ ö

µ µ µ µ µç ÷ç ÷
 Ɏה 3- 5ɏ 

2 s

ya
y

w w

FPQ PQ Q H
gH F

t x H y H y x

h

r r

å õ µµ µ µ µå õ
+ + + + =- +æ öæ ö

µ µ µ µ µç ÷ ç ÷
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ẔМȲtⱢ Ȳ ,P QиᵑⱢ , yx Ѡ֣П  ɎVolume FluxɏȲhⱢᴞӦ

ȲhⱢ Ѭ ȲHⱢ Ѭ  ɎH h h= +ɏȲRⱢ֮ ҙ Ȳ f Ɫּדѫϩ

… Ȳ s

xF , s

yF иᵑⱢ , yx Ѡ֣П ϩȲ
xF , yF иᵑⱢ , yx Ѡ֣ПἉᶩ ϩȲ

gⱢ ϩҒ ⇔Ȳ wrⱢ Ѭ ⇔ц
aPⱢЄ ϩȴ 

П‍ ἤ ѬᾌМ Ѡ ɎContinuity Equationɏ ц ה Ѡ

ɎMomentum EquationȲӇ ה ҵᴕ ֮ Пּדѫϩ Л֝ ⇔П о

Ȳиᵑֽϯ Ἤԝȸ 

( )
1

cos 0
cos

P
Q

t R

h
j

j y j

ë ûµ µ µ
+ + Ö =ì ü

µ µ µí ý
 

 

21 1

cos

cos cos

s

b a

w w

P P PQ

t R H R H

FPgH H
fQ F

R R

y

y

j y j

h

j y r j y r

å õµ µ µå õ
+ +æ ö æ ö

µ µ µç ÷ç ÷

µµ
+ - + =- +

µ µ

Ɏה 3-6ɏ 

21 1

cos

s

b a

w w

Q PQ Q

t R H R H

FPgH H
fP F

R R

j

j

j y j

h

j r y r

å õµ µ µå õ
+ + æ öæ ö

µ µ µç ÷ ç ÷

µµ
+ + + =- +

µ µ

 

ẔМȲtⱢ ȲjⱢ ⇔Ȳy ⇔Ȳ ,P QⱢ ȲhⱢᴞӦ Ȳ

hⱢ Ѭ ȲHⱢ Ѭ  ɎH h h= +ɏȲRⱢ֮ ҙ Ȳ f Ɫּדѫϩ… Ȳ sFy ,

sFjⱢ ϩȲ
xF , yF иᵑⱢἉᶩ ϩȲ wrⱢ Ѭ ⇔ц

aPⱢЄ ϩȴ 

МПἉᶩה ϩѿ еה ɎManningôs Formulaɏ ȲҠῶӱ

Ɫȸ 

 ( )
2

2 2

7

3

x

gn
F P P Q

H

= +  Ɏה 3- 7ɏ
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 ( )
2

2 2

7

3

y

gn
F Q P Q

H

= +  Ɏה 3- 8ɏ 

ẔМȲnⱢ …  ɎManningôs Roughness CoefficientɏȲⱢϚ

ȲӦ☼ Ἤ ПЛ֝ἉᶩἬḟứȴ 

3.3.3 Є  ה

3.3.3.1 Holland Model о  ה

HollandɎ1980ɏἬ ҏᾼ П ϩ  :Ɫה

 max( )exp ( )Ba c n c

R
P P P P

r

è ø
= + - -é ù

ê ú
 Ɏה 3- 9ɏ 

Мה
cP Ɫ МїПЄ ϩȳ

maxR Ɫ Є ҙ ȳ BⱢ

Ɏpeakness parameterɏế
nPⱢ Є ϩɎambient pressureɏȴ 

 
2 2

max max( )
exp

4 2

B B

n c
w

a

B P P R R r f rf
V

r rr

è ø- å õ å õ
= - + -é ùæ ö æ ö

ç ÷ ç ÷é ùê ú

 Ɏה 3- 10ɏ 

Мה VwⱢ ȳ cPⱢ МїПЄ ϩȳ maxR Ɫ Є ҙ ȳBⱢ

Ɏpeakness parameterɏȳ f Ɫּדѫϩȳ arⱢῈ ⇔ rⱢ Мїҙ

ế nPⱢ Є ϩɎambient pressureɏȴ 

Harper and HollandɎ1999ɏ∂ B ᾼ …ֽϯȸ 

 
900

2
160

cP
B

-
= -  Ɏה 3- 11ɏ 

ᶝἬ ẁ Ɫϝ ҙ ếῺМї Є Ȳ Ɫכ Є

ҙ  ɎRadius of Maximum WindɏȲеֽהϯȸ 

 
1

27
max 7

max

( )
V

R R
V

= Ö   Ɏה 3- 12ɏ 
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ẔМȲ
maxR Ɫ Є ҙ ȳ

maxV ⱢῺМї Є ȳ
7R Ɫϝ ҙ ȳ

7V

Ɫϝ ȴ 

3.3.3.2 CWB Model оЄ  ה

Ӑ ֮ Ԇ ЄȲẔ ἏἏὔắ Ѝ֮ᶮ Ȳ ế ϩ

ПḂ Ȳӭ›ṿӣП Holland Model оеהȲὑ П ӣἤЬצ

∕ ᴷȲ֪ױ ᴕ ᶝἬ П оеהȲ ᷄ҏ ӣὑ Ὼ П

оеהȴ 

Ӧ ᶝἬ ẁПЄ ϩеהȸ 

 maxR
( )exp[ ( ) ]B

a c n cP P P P
r

= + - -  Ɏה 3- 13ɏ 

ẔМȲ
cPⱢ МїПЄ ϩȳ

wR Ɫ Є ҙ ȳ BⱢ

Ɏpeakness parameterɏế
nPⱢ Є ϩɎambient pressureɏȴ 

∂ B ᾼ …ֽϯȸ 

 2max1
( )
5.375n c

V
B

P P
=
-

 Ɏה 3- 14ɏ 

Є ҙ
maxR ⁄Ṽ Мї ϩᴖדצ Ȳֽϯȸ 

 max

42.6 0.86 ( 990) 990

51.0 0.84 ( 980) 980 990

58.4 0.74 ( 970) 970 980

63.0 0.46 ( 960) 960 970

70.0 0.234 ( 930) 930 960

80.0 0.167 ( 870)

c c

c c

c c

c c

c c

c

P P

P P

P P

R P P

P P

P

- Ö -                ²

- Ö -       ¢ <

- Ö -       ¢ <

= - Ö -       ¢ <

- Ö -     ¢ <

- Ö -   870 930

80.0 870

c

c

P

P

ë
î
î
î
î
ì
î
î
î    ¢ <
î

                                             <í

 Ɏה 3- 15ɏ 

ẔМȲ Є ҙ maxR ᴯⱢеṭȲ cP ᴯⱢ ђȴ  
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Ӧ ᶝἬứ П Ɫȸ 

 
max

max 2 2

max

2w

R r
V V

R r

Ö
= Ö Ö

+
 Ɏה 3- 16ɏ 

ẔМȲ
maxV Ɫ ῺМї Є ȳ

maxR Ɫ Є ҙ ȳ rⱢ Мїҙ

ȴ  
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3.3.3.3 Є ה TWRF Model ֥ 

TWRF ‹Ɫӭה ᶝἬṿӣПЄ ПϚȲẔ᷾ה Ṇ Ɫ ᵄ ᷾  

ɎLambertɏȲ Пה ᵂ ḕѡ ᴩҳװȲиᵑⱢḕѡП 00 UTCȳ06UTCȳ

12 UTCế 18UTCȲ Ϛ ᾭ П ῴỞה ẃᴞּר NCEP GFSᾼԓ

Ṇ Ȳᴖ ϡ ế Ϯ ᾭ П ῴỞה Ӧ Ϛ ᾭ в ȴ

TWRF Ἤה ӢПЄ ϩ ếЄ Ҡ҅Ϥ Ѡ МПה ϩ ⇔

ế ϩ Ȳᵂӣ Пה ϩȴ 

3-7 Ɫ ᶝЄ ה TWRF Ȳ ᴥ ῶӱЛ֝ έ

⇔П ᾭ ȴ 

  



 

30 

 

  TWRF ה ɎCWBɏ 

 

ῶ 3-1 TWRF ה ɎCWBɏ 

  

 Domain 1 Domain 2 Domain 3 

ᾭ ứ 

᷾ ᾎ Lambert 

έ⇔Ɏkmɏ 45 km 15 km 5 km 

X Ѡ֣  221 181 151 

Y Ѡ֣  127 193 181 

Мї ⇔ 118.59 122.27 121.07 

Мї ⇔ 27.07 22.87 24.28 
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3.3.3.4 ϩế ֣  

ӭ›Ӧ Ἤה ᾼ ϩἬ Ӣᾼ и ᾼЄЊ ϩᾼ Ȳ

Ҡ ӣ Smith and BankeɎ1975ɏἬ∂ ПеהȲⱢ 

 s

a d w wF C V Vr=  Ɏה 3- 17ɏ 

ẔМȲ
wV Ɫӂ ϱ 10 еѐ ȳ arⱢῈ ⇔ȳ dC Ɫ ϩ… Ɏdrag 

coefficientɏȴ 

dC ᾼ Л֝
wV ᴖḂ ɎLarge and Pond, 1981, Powell, 2003ɏȲֽϯȸ 

 

1

1 1

3 1 1

1

2.16                                         26

0.49 0.065         10 26

10 1.14                             3 10

1.56
0.62                   1

w

w w

d w

w

w

V ms

V ms V ms

C ms V ms

ms V
V

-

- -

- -

-

²

+ ¢ <

= ¢ <

+ ¢ < 1

1

3

2.18                                         1w

ms

V ms

-

-

ë
î
î
î
î
î
ì
î
î
î
î
î <
í

 Ɏה 3- 18ɏ 

о П ֣ Ɫ  ϯȸֽהȲеה₤

 
cos( 90 )

sin( 90 )

wx w

w y w

V V

V V

q

q

= Ö +

= Ö +
 Ɏה 3- 19ɏ 

ẔМȲ
xV ế yV Ɫ xѠ֣ế yѠ֣и ȲqⱢ МїПӻṔȴ  
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3.4 ֮ᶮ  

ӐׁשṅⱢᶙ ᶙ ӢỄ Ȳᴞ П ἤᵅ Пɦ Ӣ

ɧȲ№ϩ Пɦ ɧȲ Мї ᵅȲ Пɦ ɧȲϞᴟ

№ϩ Пɦ ɧ ֯вȲ֪ױ ӣЄ П ȴ 

ӐׁשṅМП ה ὑ 3-8МȲЮὑὧ 100⇔ẞὧ 140⇔цҖ

5⇔ẞҖ 40⇔ȴ֯ ױ МȲү ὧ ֮ Ɫыӂ◦ ȲѬ Ȳ

ӂᶁ Ɫ5000еѐȲᴫפּ⇔ ЮὑМ Є ү П ᾼү ⱢῺỴ֮ Ȳ

Ѭ ȲӂᶁѬ ֯פּ 80еѐҿҢȴ֮ᶮ ậᴞ ETOPO2Ȳ Ɫҳ

Ἅиȴ 

 

 COMCOT ה Ȳ ᴥῶӱ֮ᶮ Ȳ ᴯȸ

еѐȴ 
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3.5 ᴯ  

Ɫׁשṅү ῺỴ П Ȳ ᶝ МїἬ ẁП

ᴯ ȲὑӐׁשṅἬ П COMCOT Миᵑה Ϯϫҳ

ᴯ ɎNumerical Tide Gauge, NTGɏȲҠ ҏ М֢ה ḔἬ

П ȳ ϩ ế ȴ 

3-9ῶӱ ᴯ П Ȳ ᴥῶӱ֮ᶮ ȲּמᴥϮṔᶮῶӱ

ᾌ Пᴯ ȴ 

ῶ 3-1Ɫ ᶝἬ ẁϮϫҳ ᴯ МП ȳ ᴯ ֤ ȳ҅ ȳ ѝ

֤ ѿц ⇔ ȴ 

 
 ᴯ ᴯ иӁȲ ᴥῶӱ֮ᶮ Ȳ ᴯȸеѐȴ  
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ῶ 3-1Ϯϫҳ ᴯ  

  

 ᴯ  ᴯ ҅  ѝ֤  ⇔ ⇔ 

1 ♂ 1226 Longdong 121.95 25.12 

2  1516 Keelung 121.75 25.16 

3  N/A Fulong 121..95 25.02 

4 ₨ 1236 Tsucheng 121.86 24.90 

5  1246 Suao 121.86 24.59 

6 ῧ  1256 Hualien 121.61 23.96 

7 Ӱ  1566 Shiti 121.50 23.49 

 ғ 1276 Chengkung 121.37 23.08כ 8

9 үὧ 1586 Taitung 121.19 22.79 

10 Єύ 1596 Dawu 120.89 22.33 

11  1676 Ludao 121.46 22.66 

12  1396 Lanyu 121.49 22.06 

13 Ӱ  1206 Shihmen 121.51 25.28 

14 Ѭ 1102 Danshuei 121.42 25.18 

15  1116 Taoyuan 121.23 25.12 

16 ᴎ 112 Hsinchu 120.91 24.85 

17 ∟  113 Houlong 120.77 24.65 

18  1436 Wuchi 120.53 24.29 

19 ῠ  N/A Fangyuan 120.3 23.91 

20  1456 Mailiao 120.16 23.79 

21 үᴫ 1156 Taisi 120.14 23.62 

22 ὧӰ 1162 Tungshi 120.14 23.44 

23  1176 Jiangjun 120.08 23.21 

24 ׄӂ 1471 Anping 120.18 22.98 

25 Әׄ 1786 Yongan 120.20 22.82 

26  1486 Kaohsiung 120.29 22.61 

27 ὧ  1186 Tungkang 120.44 22.46 

28 ế N/A Jiahe 120.63 22.32 

29  1496 Sunguangzuei 120.71 21.99 

30 ⁮  1196 Nanwan 120.75 21.95 

31 Њ  1386 Siaoliouchiou 120.38 22.35 

32  1356 Penghu 119.58 23.56 

33    1956 Kinmen 118.43 24.41 

34  1926 Matsu 119.94 26.16 
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3.6 щѝ ếᾌה Пה ֥ 

3.6.1 щѝ Пה ֥ 

3.6.1.1 Nao99b Model 

Nao99b ⱢϚԓה ѐ⇔П ◦ ᴄ Ȳὑה Мᴕה 16 Л֝ПиέȲ

ṳѿ 0.5ἍиП έ⇔ вПщѝ оɎMatsumoto et al., 2000ɏȴ 

 

 ԓ ᴄ ה Nao99bӱ ɎMatsumoto et al., 2000ɏ 

3.6.1.2 TPXO Model 

щѝױ •Ӧה ỳאӴЄ ɎOregon State University, OSUɏἬׁש ∂

Ȳ Мᴕה ϥ ѻ и ᴯɎM2, S2, N2, K2, K1, O1, P1, Q1ɏȳẒ  

и ᴯɎMf,Mmɏế 3 ‍ ἤи ᴯɎM4, MS4, MN4ɏȲѿ 0.25ἍиП έ

⇔ ᴩ ɎDushaw et al., 1997ɏȴ 

 

 ԓ ᴄ ה TPXO ӱה ɎTPXOỪ ɏ  
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3.6.2 ᾌ ה ֥ 

П ѻ ắ ϩ Ȳ ᵛЄ ϩП ⇔ѿц ϩᵂӣ

ṿ Ѭ Ȳ ᴟῺỴ Ȳ‍ ἤ Ȳ ☼ ЛҠἕ Ȳ

ᴖѹ ᾌ ӻФᵂӣὙ Ȳ֪ ױ ὑῺỴᴕה ᾌ П Ȳ

Ҡ П ⇔ȴ 

Ṇ ϯȲᴕ ϩɎ ϩ ⇔ ѿц ϩ ɏѿцᾌ Ɏ

ϩ ɏП Ẕ҅Ϥ ѬᾌѠ МȲᶺה Ҡѿ ẞ Ѡ ה

ɎMastenbroek et al., 1993ɏȸ 

( )
1

cos 0
cos

P
Q

t R

h
j

j y j

ë ûµ µ µ
+ + Ö =ì ü

µ µ µí ý
 

 

21 1

cos cos

1 1 1

cos cos

s ba

P P PQ gH
fQ

t R H R H R

S SPH
F F

R R R

jj jy

y y

h

j y j j y

r j y r j j y

å õµ µ µ µå õ
+ + + -æ ö æ ö

µ µ µ µç ÷ç ÷

µ µå õµ
=- + - - -æ ö

µ µ µç ÷

 Ɏה 3- 20ɏ 

21 1

cos

1 1 1

cos

s ba

Q PQ Q gH
fP

t R H R H R

S SPH
F F

R R R

yj yy

j j

h

j y j j

r y r j j y

å õµ µ µ µå õ
+ + + +æ öæ ö

µ µ µ µç ÷ ç ÷

µ µå õµ
=- + - - -æ ö

µ µ µç ÷

 

ẔМȲ tȸ Ȳ ,jyȸῈ Ɏ ɏȲ ,P Qȸ ȲHȸ Ѭ

ȲhȸᴞӦ Ȳ hȸ Ѭ Ȳ gȸ ϩҒ ⇔ȲRȸ֮ ҙ Ȳ f ȸּד

ѫϩ… Ȳ ,s s

x yF F ȸ ϩȲ wrȸѬ ⇔Ȳ aPȸЄ ϩȲ bFy ,
bFjȸἉᶩ

ϩȲSjj,Sjy, Syj,Syyȸ ϩɎRadiation Stressɏȴ 

ӭ› ṓѹ ⱢṿӣПᾌ WaveWatchIIIȳWAMɎWave ModelɏצȲה

ế SWANɎSimulating Waves Nearshoreɏ Ȳᴕה ӑẃ ᵂה о Ḗ

ѿц ᶝв ӭ›ṿӣП ᾌ Ȳה ứԒ ӣ SWAN ה ᴩᾌ ה

֥Ȳ҅Ϥ SWAN Ἤה ҏП ϩɎRadiation Stressɏὑ‍ ἤ ѬᾌѠ

МȲᴕה ᾌ ПӻФᵂӣȴ 
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SWANɎSimulating Waves NearshoreɏӦ҅ ъ ЏЄ ɎDelft University 

of TechnologyɏἬ ПῺỴᾌ ȲẔה ạ֪ІМ ᵶ ȳ ☼Ɏcurrentɏ

ế֮ᶮ ȲӦ Hasselmann et al.Ɏ1973ɏѿқѫ ϯП Ѡ ה ȸ 

 x y

N S
c N c N c N c N

t x y
w q

w w w

µ µ µ µ µ
+ + + + =

µ µ µ µ µ
 Ɏה 3- 21ɏ 

ẔМȲtȸ ȷ ,x yȸῈ Ɏқѫ ɏȷNȸᾌ ᵂӣ Ɏwave action 

spectrumɏȷqȸᾌ Ɏ֣wave directionɏȷSȸ ẗ ȷwȸỆצ Ɏintrinsic frequencyɏȷ

,x yc c ȸᾌ ⇔ȷcwȸᾌ ᴯ … ȷcqȸᾌ ᷉ … ȴ 

SWAN МȲה ϡ ế Ϯ Ɫ Ȳᴕ ᾌ ὑῈ ϱП оȲ ҳ

⁄ᴕ ⇔Л֝ếᾌ Ẕ оἬ Пᴯכ Ȳ Х ⁄ᴕ ᷉ П

ȴ 

ⱢᵓὑӑẃЛ֝ Пה ֥Ȳӭ›Бᶙכ ậѿц ֥ иȲ֪ӭ›

ᶝᾌ ἬṿӣП᷾ה ṳ‍᾿Ṕ᷾ Ȳ̔ Ϥ МӇה Ԓ

ᴩ ȴ 
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ҳ ה  

4.1  

4.1.1 Ṇ ϯ ϩ ⇔҅Ϥ 

Ṇ ϯȲὑ ἤ ѬᾌѠ М҅ϤЄה ϩ Ȳᴕ Є ϩ ⇔

Ѭכ П Ȳἕ ѫϩἬדּ Пכ ȲẔ Ѡ Ҡה оⱢȸ 

 
cos cos

a

w

PP gH H

t R R

h

j y r y y

µµ µ
+ =-

µ µ µ
 Ɏה 4- 1ɏ 

ẔМȲtⱢ ȲjⱢ ⇔Ȳy ⇔ȲPⱢ ȲhⱢᴞӦ Ȳ H

Ɫ Ѭ ȲRⱢ֮ ҙ Ȳ wrⱢ Ѭ ⇔ц
aPⱢЄ ϩȴ 

ᴕ ɎSteady-stateɏ ᾓȲ֪ױѠ Ҡה оⱢȸ 

 
cos cos

a

w

PgH H

R R

h

j y r y y

µµ
=-

µ µ
 Ɏה 4- 2ɏ 

Ҡѿ ẞᴞӦ ὑЄ ϩ ϯП έ ȸ 

 a

w

P

g
h

r

µ
µ =-  Ɏה 4- 3ɏ 

έ ֮ᶮ ⇔ Ȳ Є ϩ оȳ ϩҒ ⇔ế Ѭ Ӕכ⇔

ѩȲ ϩҒ ⇔ Ѭ ⇔ⱢϚứ ȲᴞӦ о Є ϩ о

 Ӕѩȴכ

ױ ὑᶁлѬ 100еѐП֮ᶮ ᴩȲ Ɫὧ 117⇔

ᴟ 123⇔ȲҖ 20⇔ᴟ 26⇔Ȳ ꜜ ԈⱢ Ὅ ꜜɎOpen BoundaryɏȲ

МЛᴕ Ἁᶩ ѿцּדѫϩП Ȳ ᴕ ⇔Ѡ֣П Ȳṳѹὑ

М҅Ϥ╓ứПЄ ϩ Ȳ ẔᴞӦ П оȴ 

М҅ϤӔἌẗ П ϩ ȲẔ ϩиӁ ứⱢȸ 

 
( )1 2

2 1

2
9800 sin 1013.25 10aP

p y y

y y

Ö -è ø
=- Ö + Öé ù

-ê ú
 Ɏה 4- 4ɏ 



 

39 

ẔМȲ aPⱢ ПЄ ϩȲ ᴯ ђɎmbɏȲyⱢ Ἤ֯Пᴯ

Ȳ 1yⱢ Ở Ȳ 2yⱢ Ѧ ȴ 

ᴞӦ оП έ Ȳԛ҅Ϥ М╓ứПӔἌẗ ϩ ∟Ȳ

Є ϩɎAmbient PressureɏП ϩ ȳ ϩҒ ⇔ѿц Ѭ צ⇔ ȴ ϩ

Ғ ⇔ Ɫ 9.8 еѐˍּהɎm/sɏȲ Ѭ ⇔Ɫ 1,000 еџˍеѐ 3ȲҠ ẞᴞӦ

оП έ ȲⱢϚӔἌẗ ȲẔᴞӦ ЄЊЮὑ 1ᴟ-1П ȴ 

 

( )
( )

1

2 1 1

2 1

2
9800 sin

2
sin

9.8 1000

a

w

P

g

p y y

y y p y y
h

r y y

Ö -è ø
- Öé ù

- Ö -è øµ ê úµ =- =- =é ù
Ö -ê ú

  Ɏה

4- 5ɏ 

Ӑ ֯ה Ϥϱ ∟Ȳɔ ӣ ạѠ МПה ἤ Ѡ ếה

Ѡ ȲḖה Ѭ ắЄ ϩ Ở П ᾓȴ 4-1ᴟ 4-4Ɫ

Ὠц έ ѩ Ȳ МȲ Ϛ Ɫ МȲᴞӦ ắЄ ϩ ⇔

ᴖ Пכ оȷ ϡ МȲ Ɫ έ П Ȳ ᴥⱢ П ȷ Ϯ

МȲ ⱢМ ֢ МП ϩиӁȴ 

Ӧ 4-1ᴟ 4-4Ҡѿ ẞȲ ПѬᴯ ═ ϱϯ Ȳ ן

ὑ έ  Ὼȴ═ Ɫ ПӔ ᾓȲ҅ױῶѬ ắ ϩ ⇔ᵂӣ∟Ȳ

ẞ Ɏsteady stateɏП ᾓȲ ᶮן ᴟ ϯП έ Ȳ⁄҅ῶ

Ὠ ȴ 
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 ϱ Ɫ МȲѬ ắ ϩ ⇔ П оȷМ ếϯ ᴯⱢ

М ПѬᴯ оế ϩ ȷ ế иᵑⱢ έ ế

Ȳ ⱢѬᴯȲ ᴯȸеѐȲ МỆứ ϩȲⱢϚӔἌẗ ȴ  
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 ϱ Ɫ МȲѬ ắ ϩ ⇔ П оȷМ ếϯ ᴯⱢ

М ПѬᴯ оế ϩ ȷ ế иᵑⱢ έ ế

Ȳ ⱢѬᴯȲ ᴯȸеѐȲ МỆứ ϩȲⱢϚӔἌẗ ȴ  
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 ϱ Ɫ МȲѬ ắ ϩ ⇔ П оȷМ ếϯ ᴯⱢ

М ПѬᴯ оế ϩ ȷ ế иᵑⱢ έ ế

Ȳ ⱢѬᴯȲ ᴯȸеѐȲ МỆứ ϩȲⱢϚӔἌẗ ȴ  
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 ϱ Ɫ МȲѬ ắ ϩ ⇔ П оȷМ ếϯ ᴯⱢ

М ПѬᴯ оế ϩ ȷ ế иᵑⱢ έ ế

Ȳ ⱢѬᴯȲ ᴯȸеѐȲ МỆứ ϩȲⱢϚӔἌẗ ȴ 
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4.1.2 Ṇ ϯ ϩ҅Ϥ 

Ṇ ϯȲ ἤ ѬᾌѠ Мה ⇔Ѡ֣П Ѡ Ȳ҅Ϥה ϩἬ

ПᴞӦכ оȲᵛᴕ ϩ Ѭכ П Ȳṳѹἕ ѫϩדּ

Ἤ Пכ ȲẔ Ѡ Ҡה оⱢȸ 

 
cos

s

w

FP gH

t R

yh

j y r

µ µ
+ =

µ µ
 Ɏה 4- 6ɏ 

ẔМȲ tⱢ ȲjⱢ ⇔Ȳy ⇔ȲPⱢ ȲhⱢᴞӦ ȲH

Ɫ Ѭ ȲRⱢ֮ ҙ Ȳ sFyⱢ ϩц
wrⱢ Ѭ ⇔ȴ 

ᴕ ɎSteay-stateɏ ᾓȲẔѠ Ҡה оⱢȸ 

 
cos

s

w

FgH

R

yh

j y r

µ
=

µ
 Ɏה 4- 7ɏ 

Ҡ ẞ ắ ϩ ϯПϩᴞӦ έ ȸ 

 
coss

w

R
F

gH
y

j y
h

r

Ö Öµ
µ =

Ö
 Ɏה 4- 8ɏ 

҅Ϥ ϩеהȸ 

 
s

a d w wF C V Vy r=  Ɏה 4- 9ɏ 

ẔМȲ arⱢῈ ⇔Ȳ
dC Ɫ ϩ… ɎDrag CoefficientɏȲ

wV Ɫ ֣

ȴ 

҅Ϥ ϩеה∟ȲҠ ᴞӦ έ Ɫȸ 

 

3 2

cos

6378000 cos 23 6
180 180

1.0 2.16 10 26 1.0992
1000 9.8 100

a d w w

w

R
C V V

gH

j y
h r

r

p p

-

Ö Öµ
µ = Ö

Ö

å õ
Ö Ö Ö Öæ ö
ç ÷      = Ö Ö Ö Ö =
Ö Ö

 Ɏה 4- 10ɏ 
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Ӑ ֯ה Ϥϱ ∟Ȳɔ ӣ ạѠ МПה ἤ Ѡ ếה

Ѡ ȲḖה Ѭ ắ ϩ Ở П ᾓȴ 4-5ᴟ 4-8Ɫ

Ὠц έ ѩ Ȳ МȲ Ϛ Ɫ МȲᴞӦ ắ ϩ ᴖ כ

П оȷ ϡ МȲ Ɫ έ П Ȳ ᴥⱢ П ȷ Ϯ МȲ

ⱢМ ֢ МП ϩиӁȴ 

Ӧ 4-5ᴟ 4-8Ҡѿ ẞȲ ПѬᴯ ═ ϱϯ Ȳ ן

ὑ έ  Ὼȴ═ Ɫ ПӔ ᾓȲ҅ױῶѬ ắ ϩᵂӣ∟Ȳ

ẞ Ɏsteady stateɏП ᾓȲ ᶮן ᴟ ϯП έ Ȳ⁄҅ῶ

Ὠ ȴ 
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 ϱ Ɫ МȲѬ ắ ϩ П оȷМ ếϯ ᴯⱢ

М ПѬᴯ оế ȷ ế иᵑⱢ έ ế

Ȳ ⱢѬᴯȲ ᴯȸеѐȲ МỆứ ȲⱢ 26еѐ/ּהȴ  
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 ϱ Ɫ МȲѬ ắ ϩ П оȷМ ếϯ ᴯⱢ

М ПѬᴯ оế ȷ ế иᵑⱢ έ ế

Ȳ ⱢѬᴯȲ ᴯȸеѐȲ МỆứ ȲⱢ 26еѐ/ּהȴ  
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 ϱ Ɫ МȲѬ ắ ϩ П оȷМ ếϯ ᴯⱢ

М ПѬᴯ оế ȷ ế иᵑⱢ έ ế

Ȳ ⱢѬᴯȲ ᴯȸеѐȲ МỆứ ȲⱢ 26еѐ/ּהȴ  
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 ϱ Ɫ МȲѬ ắ ϩ П оȷМ ếϯ ᴯⱢ

М ПѬᴯ оế ȷ ế иᵑⱢ έ ế

Ȳ ⱢѬᴯȲ ᴯȸеѐȲ МỆứ ȲⱢ 26еѐ/ּהȴ 
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4.2 ᾭ  

COMCOT Пה ᴥⱢ ֥Л֝ ѐ⇔П Ѭᾌ Ȳ ϱ П

ɎVolume FluxɏᵂⱢϯ П ꜜ ԈȲױ ᾭ  ɎNested-Gridה

Schemeɏ―ὑ Є ѐ⇔ϯП Ѭᾌ ȲϭҠ έ⇔֮ᶮП‍

ἤ Ѭᾌ ϱ ɎInundation Rangeɏȴ 

Ӑׁשṅὑ COMCOT МȲҒϤЛ֝ה Пה ϩȲṿ ӐП

ה ⱢҠ П COMCOT Ȳ֯ה ᾭ ᴩ

ҭ ṶԈ ›Ȳ Ӑ ᾭ ғ ᴩ ȴὑ ẂМȲ

COMCOT МПה ᾭ ֣ ֥ғ ȲᵓӣЛ֝ ᾭ П ѩ

ȴ֯ П ẂМȲ֢ П Ὠ ὑϚ ȴ 

4.2.1 ᾌ П ᾭ  

Ӑׁשṅѿ ᾌ ᴟ ᾭ вⱢ ẂȲ Ӑ COMCOT Мה

П ᾭ Ȳὑ ֣ ֥ғ ∟Ȳ Ϛ ╥ᵡכғ҅ϤȲᵂⱢ ϡ

ᾭ П ꜜ Ԉȴ 

Ӑׁשṅ Ẃ П ȲⱢỆứѬ 100еѐПӂỌѬ Ȳ Ϛ

Ɫὧ 117⇔ᴟ ȲҖד123 22⇔ᴟ 28⇔Ȳ ϡ Ɫὧ

119⇔ᴟ 121⇔ȲҖ 24⇔ᴟ 26⇔Ȳṳѹ Ϛ έ⇔ế ϡ έ⇔֝דȲ

ᶁⱢϫἍи έ⇔ȴ 

ὑ Ϛ ὧ 121.5⇔ᴟ 122.5⇔ȲҖ 24.5⇔ᴟ 25.5⇔ȲצᴞӦ

ὋὡϚеѐПѬ Ȳѿ ἤ ѬᾌѠ ה Ȳ ᴥ Ɫ ϡ ᾭ

П ȲҠṓὑ 4-10ȴ 

ὋὡПѬ ѿ ἤ ѬᾌѠ ה Ẕ Ȳὑ 30и ∟ ᴟ ϡ

ᾭ вȲ Ԓ╥ ᾌӔᾌԒὂ ᾭ вȲ1Њ ∟ ᾌ

ᾌϷ ᴟ ᾭ вȴ 

4-11ᴟ 4-14ȲϱѠҿ ῶӱ Ϛ ПᴞӦ о ᾓȲϱѠҢ

ῶӱ ϡ ᾭ ПᴞӦ о ᾓȲ ῶӱᴞӦ ԆȲ
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ѿ 0.1еѐⱢ ᴯȷϯ Ɫ М ПᴞӦ оȲ ῶӱ Ϛ ᴞ

Ӧ оȲ ῶӱ ϡ ᴞӦ оȴ 

ᾌὑ 30и ∟ Ϥ ᾭ вȲ Ϛ ϡ П ᾭ М

ПᴞӦ ѩ Ȳ ế ῶ ῺϚ Ȳѩ ὨṏֻȲ ӱ Ӑ

COMCOT Пה ᾭ ꜜ Ԉ Ϥ и ȴ 
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 ᾌ П ᾭ  
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 ᾭ ПᴞӦ оѩ Ȳ ῶӱᴞӦ ԆȲѿ 0.1еѐⱢ ᴯȷϯ Ɫ

М ПᴞӦ оȲ ῶӱ Ϛ ᴞӦ оȲ ῶӱ ϡ ᴞӦ

оȴ  
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 ᾭ ПᴞӦ оѩ Ȳ ῶӱᴞӦ ԆȲѿ 0.1еѐⱢ ᴯȷϯ Ɫ

М ПᴞӦ оȲ ῶӱ Ϛ ᴞӦ оȲ ῶӱ ϡ ᴞӦ

оȴ 
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 ᾭ ПᴞӦ оѩ Ȳ ῶӱᴞӦ ԆȲѿ 0.1еѐⱢ ᴯȷϯ Ɫ

М ПᴞӦ оȲ ῶӱ Ϛ ᴞӦ оȲ ῶӱ ϡ ᴞӦ

оȴ 
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 ᾭ ПᴞӦ оѩ Ȳ ῶӱᴞӦ ԆȲѿ 0.1еѐⱢ ᴯȷϯ Ɫ

М ПᴞӦ оȲ ῶӱ Ϛ ᴞӦ оȲ ῶӱ ϡ ᴞӦ

оȴ 
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4.2.2 ϩ Ϥ ᾭ  

Ӑׁשṅѿ ֮ Ȳ ϩ ⇔ế ϩ Пכ ᴟ ᾭ

вⱢ ẂȲ Ӑ COMCOT МПה ᾭ Ȳὑ ֣ ֥ғ

∟Ȳ Ϛ ╥ᵡכғ҅ϤȲᵂⱢ ϡ ᾭ П ꜜ Ԉȴ 

Ӑׁשṅ Ẃ П ȲⱢỆứѬ 100еѐПӂỌѬ Ȳ Ϛ

Ɫὧ 117⇔ᴟ ȲҖד123 22⇔ᴟ 28⇔Ȳ ϡ Ɫὧ

119⇔ᴟ 121⇔ȲҖ 24⇔ᴟ 26⇔Ȳṳѹ Ϛ έ⇔ế ϡ έ⇔֝דȲ

ᶁⱢϫἍи έ⇔ȴ 

ὑ Ϛ ὧ 121.5⇔ᴟ 122.5⇔ȲҖ 24.5⇔ᴟ 25.5⇔Ȳѿ ἤ Ѭ

ᾌѠ ה Ȳ ᴥ Ɫ ϡ ᾭ П ȲҠṓὑ 4-15ᴟ

4-16ȴ 

ϩ ⇔ế ϩ Пכ ѿ ἤ ѬᾌѠ ה Ẕ Ȳ֪

֮Ӊ Ȳ֪ ױ Ӕכ П ὑ 1Њ ∟ ᴟ ϡ ᾭ

вȴ 

4-17ᴟ 4-20ȲϱѠҿ ῶӱ Ϛ П о ᾓȲϱѠҢ

ῶӱ ϡ ᾭ П о ᾓȲ ῶӱ ԆȲ

ѿ 0.1еѐⱢ ᴯȷϯ Ɫ М П оȲ ῶӱ Ϛ

оȲ ῶӱ ϡ оȲ Ϛ έ⇔ế ϡ ȲᶁⱢ֝ד

ϫἍиȴ 
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 ϩ Ϥ ᾭ Ȳ ᴥ Ɫ ϡ ᾭ П ȴ 
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 ϩ Ϥ ᾭ Ȳ ᴥ Ɫ ϡ ᾭ П ȴ 
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 ᾭ М П ѩ Ȳ ῶӱ ԆȲѿ 0.1еѐⱢ ᴯȷϯ

Ɫ М ПᴞӦ оȲ ῶӱ Ϛ Ȳ ῶӱ ϡ ȴ 
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 ᾭ М П ѩ Ȳ ῶӱ ԆȲѿ 0.1еѐⱢ ᴯȷϯ

Ɫ М ПᴞӦ оȲ ῶӱ Ϛ Ȳ ῶӱ ϡ ȴ 
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 ᾭ М П ѩ Ȳ ῶӱ ԆȲѿ 0.1еѐⱢ ᴯȷϯ

Ɫ М ПᴞӦ оȲ ῶӱ Ϛ Ȳ ῶӱ ϡ ȴ 

  



 

63 

 

 

 ᾭ М П ѩ Ȳ ῶӱ ԆȲѿ 0.1еѐⱢ ᴯȷϯ

Ɫ М ПᴞӦ оȲ ῶӱ Ϛ Ȳ ῶӱ ϡ ȴ 
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Х 2011ד⁮ П иέ  

5.1 ⁮ Ю 

⁮ ɎNanmadolɏὑ ד2011 8ѣ 23ѡ √ ὧѠ ӢכȲῴ

Ἇᴫ Ȳ ∟ Ɫ ᴫѠ֣Җᴩ Ȳ27 ѡẔМї √ ᵨᶚ ὧҖṔȲ

ⱢҖҖᴫ ȴ Мїὑ 29ѡ 4 Ӧ ὧ  Ὼ Ȳ13 Ӧ ⁮ Ὼҏ

ᴖ Ϥ Ȳ ֣ᴫҖ Ȳ31 ѡ ὑ Ɫ ἤᵅ

ȴ Єϝ ҙ Ɫ 180еṭȲῺМї Є 53Ɏеѐ/ּהɏȲ Мї

ᵅ Ɫ 920 ђȲⱢϚ ȴ 

⁮ כ о ᴫ ҁ Ѭ Ȳ Ѭ Ϥ Ὼ ἇ ȲѬ

ц Ȳᾘ ỰӖ ắẞ ȷ ȳү⁮Ӏȳ ӀꞋ ҏ Ѭḳ Ȳ⅜

ὧ ֪ Ἃ П ​Ȳ ᾘכ ᵅ ֮ Є Ѭḳ ѿц Ѭ

ȴ 

ӐׁשṅἬ П ה ϤЛ֝П ȲḖ ắ ϩᵂ

ӣἬ Пכ ᴩⱢȴẔϚȲ Ϥ ᶝἬ ẁП о Є еה

CWB ModelȷẔϡȲ Ϥ ᶝӭ›Ἤṿӣ TWRF ПЄה ϩ Є

ᴩ Ȳṳѩ Ẓ῏ ὨП ȴ 

ῶ 5-1Ɫ⁮ П ȲҔᵶ ȳ Мїᴯ ȳМї ȳϝ

ҙ ῺМї Є ȴ 

5-1Ɫ ⁮ד2011 П ȴ 

5-2Ɫ⁮ ὑ 28ѡП ȴ 
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ῶ 5-1⁮ ɎCWBɏ 

  

 

Ɏד/ѣ/ѡ/ ɏ 

⇔  

Ɏὧ ɏ 

⇔  

ɎҖ ɏ 

Мї  

Ɏmbɏ 

ϝ ҙ  

Ɏkmɏ 

ῺМї Є  

Ɏеѐ/ּהɏ 

2011 08 23 12 127.3 16.0 998.0 100.0 18.0 

2011 08 23 18 127.3 16.2 995.0 120.0 20.0 

2011 08 24 00 127.3 16.2 990.0 120.0 23.0 

2011 08 24 06 127.0 16.2 990.0 120.0 23.0 

2011 08 24 12 126.5 16.1 980.0 150.0 28.0 

2011 08 24 18 126.2 16.0 980.0 150.0 28.0 

2011 08 25 00 125.6 16.1 970.0 150.0 33.0 

2011 08 25 06 125.2 16.3 965.0 150.0 35.0 

2011 08 25 12 124.5 16.5 955.0 180.0 40.0 

2011 08 25 18 124.0 16.5 940.0 180.0 45.0 

2011 08 26 00 123.9 16.7 930.0 180.0 48.0 

2011 08 26 06 123.6 17.2 925.0 180.0 51.0 

2011 08 26 12 123.3 17.5 920.0 180.0 53.0 

2011 08 26 18 122.8 17.9 920.0 180.0 53.0 

2011 08 27 00 122.4 18.1 920.0 180.0 53.0 

2011 08 27 06 122.2 18.6 935.0 180.0 48.0 

2011 08 27 12 121.8 19.1 940.0 180.0 45.0 

2011 08 27 18 121.5 19.5 945.0 180.0 43.0 

2011 08 28 00 121.5 20.4 945.0 180.0 43.0 

2011 08 28 06 121.4 21.1 955.0 180.0 40.0 

2011 08 28 12 121.0 21.5 960.0 180.0 38.0 

2011 08 28 18 121.0 22.0 965.0 180.0 35.0 

2011 08 29 00 120.5 22.8 975.0 180.0 30.0 

2011 08 29 06 120.0 23.3 980.0 180.0 28.0 

2011 08 29 12 119.7 23.6 985.0 150.0 25.0 

2011 08 29 18 119.3 23.8 990.0 150.0 23.0 

2011 08 30 00 119.0 24.1 990.0 150.0 23.0 

2011 08 30 06 119.0 24.3 990.0 150.0 23.0 

2011 08 30 12 119.0 24.4 992.0 120.0 20.0 

2011 08 30 18 118.6 24.6 993.0 100.0 18.0 
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⁮ד2011 5-1 ɎCWBɏ 

 

 
⁮ד2011 5-2 ɎCWBɏ 
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5.2 ɎЛᵶ ᴄɏ 

5.2.1 CWB Model҅Ϥ⁮  

Ӧ ד2011 8ѣ 23ѡ 12 ᴟ ד2011 8ѣ 30ѡ 18 ȲԚ 7щϭ

6Њ ȲẔ ᶙ Ҕᵶ ПӢỄ Ȳ Ḕ Ɫ Ȳה4ּ έ⇔Ɫ 4Ἅ

иȲ Ϥ CWB Model о Ἤ Ϥ Ɫ Мї ϩ Є Ȳ

Є ҙ Ӧ Мї ϩ ḟứȲḖ П Ѡ Ɫה ἤ Ѡ

ѫϩȲᵀЛᴕדȲẔМҔᵶּה Ἁᶩ ϩП ȴȴ 

5-3ᴟ 5-6Ɫ ⁮ד2011 П CWB о Ȳҿ Ɫ

ϩ Ȳ ᴥῶӱ֮ᶮ Ȳ ᴯȸеѐȲ ῶӱЄ ϩиӁȲ ᴯȸ

ђȷҢ Ɫ Ȳ ᴥῶӱ Ȳ ᴯȸеѐ/ּהȴȴ 

5-7ᴟ 5-8ⱢⱢ Ϥ оЄ ה CWB ModelȲ ắ⁮

Ȳ П Ȳ ᴥ҅ῶ Ȳ ᴯȸеѐȴ ᴥ ῶӱ

Мїᴯ ȴ 

√ ắ⁮ Ȳ Ὠ ӱὑ √ ὧ צ ЄП

Ȳ Ἇү ȲӦὑү Ѭ ắ ϩ ȲѬ

Ở Ȳү цẔẒ ȷ ү ѿᴫҖѠ֣

ἏМ Є Ȳү в ѹ ⱢМї Ȳ֪ױү цẔ

Ẓ Ѭ֣ҵ Ȳ ếע∂ ὧעϚ ⁄ắ ȲὑẔῺỴצ ȴ 

ὑ √ ᶮכῴ ȲМї ȲὑỂ ȷ

⇔ ȲМї Ởϯ Ȳ Ȳױ ὑ √ ὧ ѹ

ᴩ ᴟү ⁮ Ȳ Ὠ֝דȲế Ὠᵭ֥ȴ ү

ắ֮ᶮ Ȳ Ở ȲМї ế Ởϯ ȲѹẔ Ѡ֣ὑү

вⱢᴫ⁮Ѡ֣ȲắẔ Ѭ Ἇᴫ⁮Ѡ֣ ȲẔ ᴷ ὨϷ

Ὠ֝דȴ
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⁮ד2011 5-3 П CWB о Ȳҿ Ɫ ϩ Ȳ ᴥῶӱ֮ᶮ Ȳ

ᴯȸеѐȲ ῶӱЄ ϩиӁȲ ᴯȸ ђȷҢ Ɫ Ȳ ᴥῶӱ Ȳ ᴯȸ

еѐ/ּהȴ  
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⁮ד2011 5-4 П CWB о Ȳҿ Ɫ ϩ Ȳ ᴥῶӱ֮ᶮ Ȳ

ᴯȸеѐȲ ῶӱЄ ϩиӁȲ ᴯȸ ђȷҢ Ɫ Ȳ ᴥῶӱ Ȳ ᴯȸ

еѐ/ּהȴ  
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⁮ד2011 5-5 П CWB о Ȳҿ Ɫ ϩ Ȳ ᴥῶӱ֮ᶮ Ȳ

ᴯȸеѐȲ ῶӱЄ ϩиӁȲ ᴯȸ ђȷҢ Ɫ Ȳ ᴥῶӱ Ȳ ᴯȸ

еѐ/ּהȴ  
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⁮ד2011 5-6 П CWB о Ȳҿ Ɫ ϩ Ȳ ᴥῶӱ֮ᶮ Ȳ

ᴯȸеѐȲ ῶӱЄ ϩиӁȲ ᴯȸ ђȷҢ Ɫ Ȳ ᴥῶӱ Ȳ ᴯȸ

еѐ/ּהȴ  
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⁮ד2011 5-7 П Ɏ҅Ϥ CWB оЄ ɏȲה ᴥ҅ῶ Ȳ ᴯȸ

еѐȴ  
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⁮ד2011 5-8 П Ɏ҅Ϥ CWB оЄ ɏȲה ᴥ҅ῶ Ȳ ᴯȸ

еѐȴ 
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5.2.2 TWRF Model҅Ϥ⁮  

Ӧ ד2011 8ѣ 16ѡ 00 ᴟ ד2011 8ѣ 31ѡ 18 Ȳ

פּ 15щȲ Ḕ Ɫ ȲẔה4ּ ᶙ Ҕᵶ ПӢỄ Ȳ П

ҵϷҔᵶẔ҃ П Ȳ Ɫ ֥ ϩ П ᾓȴ 

TWRF ה о Л֝Ȳ ⁮ ᶮכ›Ȳ ϩ ⇔ế

Б ═Ȳṳѹ֯׀ Ѭ ȴ ὑ √ ҵ ᶮכ ȲМї Ȳ

ὑỂ ȷ ⇔ ȲМї Ởϯ Ȳ ȲӦ

20еѐ/ּה Ɫ 50еѐ/ּהȷ Ἇү ȲӦὑү Ѭ

ắ ϩ ȲẔ Ѡ֣ὑү вⱢᴫ⁮Ѡ֣ȲѬ Ở Ȳү

цẔẒ ȷ ү ѿᴫҖѠ֣ ἏМ Є Ȳ

ү в ѹ ⱢМї Ȳ֪ үױ цẔẒ Ѭ֣ҵ Ȳ

ếע∂ ὧעϚ ⁄ắ ȲὑẔῺỴצ ȴ 

5-9ᴟ 5-13Ɫ TWRF Model Ȳҿ Ɫ TWRF ModelПЄ

ϩ Ȳ ᴥ҅ῶ֮ᶮ Ȳ ᴯȸеѐȴ ῶӱЄ ϩиӁȲѿ 10

ђɎmbɏⱢϚ ᴯ иȷҢ Ɫ TWRF ModelПЄ Ȳ ᴥ҅ῶ

Ȳ ᴯȸеѐ/ּהȲ ҅ῶ ֣ ȴ 

5-14ᴟ 5-15Ɫ҅Ϥ TWRFЄ Ȳה ắ⁮ Ȳ

П Ȳ ᴥ҅ῶ Ȳ ᴯȸеѐȴ 
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⁮ד2011 5-9 П TWRF Ȳҿ Ɫ ϩ Ȳ ᴥῶӱ֮ᶮ Ȳ ᴯȸ

еѐȲ ῶӱЄ ϩиӁȲ ᴯȸ ђȷҢ Ɫ Ȳ ᴥῶӱ Ȳ ᴯȸеѐ

 ȴהּ/

  


















































































































































































































































































































































































