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ᵦ ԉ  щ  

רּ   

 Ṏ  

 Ḉ„  

ᵫ  138  ṿӣ ṕ Мѝ 

М ѝ 

 

ү ȳCOMCOTȳה ϩ ϩ 

ṅӭᾼ ᴯשׁ ԓ П ϱȲҒѿԓ о כ

⇔ Ȳϭѿ ҳ Ȳ֪ױ ὡ П

ϩⱢ П ӭ ȴẔМ Ӗ ד П

ӭⱢ П ȴӐׁשṅ Ϛ П

Ȳה ֥ ᶝ ПЄצ цῺה ᾌ Ȳѿה

цᵓӣ ֣ ᾭ ꜜᾎȲ ᾘ П

Ȳѿ ẁḟ ПӣȴӐׁשṅ ѿ כѹצ

П‍ ἤ COMCOT ȲᵓӣẔה ᾭ Пғ Ȳ֝ ∂

ПЄ Ṇ Ὼ П έ⇔Ṇ Ȳѿ֝ ◦ц

ῺỴПᾌ ѿцᾘ ȴ 

⇔דὨ Ӑכṅשׁ ӭ›БᶙכП ӭֽϯȸ 

 ̧ Ḃ ȲҒϤה ϩ ⇔ ѿ П

ᵅ Мїȴ 

 ̧ Ἤ ḂП ϩ ⇔ Ȳṳה еהцẔ҃ד



 III 

Пה ὨҒѿѩ ȴ 

 ̧ Ḃ ȲҒϤה й ϩ ѿ П

ȴ 

 ̧ ḂП й ϩ Ȳה еהцẔ҃ד

Пה ὨҒѿѩ ȴ 

 ̧ Ϥ …ה Ȳṳ ᴩ Мה ȴ 

 ̧ Ϥ ֮ᶮȲṳѿ ҭ Ɫׁשṅ Ȳ Ϥ

ϩ Ȳṳ ꜜ ה ᾭ Ȳ ЄЊѐ

⇔ϯП ᶮȴ 

֯ ה Ḃ Ѡ ȲӐׁשṅṆ ҉и ϩМП

ϩц ϩ ☼ Ѭ П ȴӦ ᾭᾓϯП ὨҠ

ҏȲכ Пה ד⇔ Ȳצױᵓὑ∟ Ḇ П ה ȴ 

 

(ү Ể Ϥ П ϩ ếЄ ϩ ∟ȲἬ

П☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/s) 

ẓ ӣ

ᶮ 

◕Ữ ὑ ה ◕Ȳ ה ӣὑү Ể П

ϩ ҵȲỮ ӣȴẓ ӣ֯ ϡד⇔ᵛ

ẓ ȴ 

Ḇ Ὑ  

∟ ֪  

∂

( ḆἨ ∟

П֪ ) 
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Ϛȳ  

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 ȴӐה Ӽה ᶝ Пצ

֥ȲᵂⱢ П ϩȲѿḆ П ֣ȴ 

 

ϡȳ ￼ ӭᾼ 

ᴯ ԓ П ϱȲҒѿԓ о כ ⇔

Ȳϭѿ ҳ Ȳ֪ױ ὡ П ϩⱢ П

ӭ ȴẔМ Ӗ ד П ӭⱢ П ȴӐׁשṅ Ϛ

П Ȳה ֥ ᶝ ПЄצ цῺה ᾌ Ȳѿцᵓӣה

֣ ᾭ ꜜᾎȲ ᾘ П Ȳѿ ẁḟ

ПӣȴӐׁשṅѿ כѹצ П‍ ἤ COMCOT ȲᵓӣẔה ᾭ

Пғ Ȳ֝ ∂ ПЄ Ṇ Ὼ П έ⇔Ṇ Ȳѿ֝ ◦ц

ῺỴПᾌ ѿцᾘ ȴ 

 

╥Ӧ ȳ ȳᵐ ᾼ ᵂӣế ᾼщ

Ṇ і ᾼ с Ȳϭ Ɏstorm surgeɏἨ Ɏabnormal tideɏȲ

Ӧὑ Ѭᴯ о Ӧὑ ᵂӣἬ ϭױȲ֪כ Ɫ Ɏmeteorological 

tideɏȴẔ Пщѝ Ɏastronomical tideɏП Ȳ Ɫ ᴯ ȲӼ Ɫ

ᴯȴ ṿắẞ ᾼ ᾼ ᴯЄЄ֮ Ӕ ᴯȴֽὨ ⌂ֻ

щѝ ᴯ ד Ȳ ṿѬᴯ Ȳ Ѭ в Ȳ ҽЄכ

ȴֽ ד1953 2ѣ Ӣ֯ ᾘỴᾼ Є ȲṿѬᴯ ҏӔ ᴯ 3ᴏֵȴ

☻ѬḤ ϠṮ Ȳ ḥЁ֮ 80 Ȳ 2000 ϢײϺȴϭֽ ד1970 11

ѣ 12-13ѡ Ӣ֯ụҒἮ ᾘỴ֮ ᾼϚװ Ȳ 30 ϢײϺế 100

ֵ Ϣ Ҡ ȴɎWiki, 2011ɏ 
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2.1ȸ Ɏstorm surgeɏӱ  

 

П ᵂ ֯ה ҟ ẃד20 ⁫ Ȳּֽר NOAAП National 

Weather Service (NWS) ּר ὧ⁮ᾘ ṳ ӣ ET-SURGE ɎӼה ETSS

ɏᵂⱢה ᵂ Ȳṳӣὑה ẃ П ПӣȴЛ ה

ὑ ӣ ἤ ȲKṳӑ ȴᴖ иȲ

NOAA⁄ ӣצ а ה ה ADCIRCȴADCRIC ѿה MMAP

Ӣכ ӢЛ ⁄ Ȳṳ ֥ NWSП ᵂ Пה ᾬᵂⱢ П

ϩȲ ᾘỴ ᴩⱢȲЛ ADRICӭ›ỮӑכⱢᵂ ȲѹẔה ‭

ὑῺỴ֮ ȴ 

 

в ῏ ὑ ПׁשṅȲ נ ᾼׁשṅצ Ɏ1974ɏ ӣ ἤ ה

Җ ֮ ᾼ Ѭ ȷᴯ Ɏ1975ɏ⁄ѿ еה ῧ Ѭ ȷᴯ Ɏ1976ɏ

⁄ ӣ ᾎиέ ȳ ȳ ᴫ ֮ᾼ ἤȴӦϱ ѝ Ҡ῀Ȳ

֯ ῴד 1970 Ȳ вᾼ ῏ắ ὑ ϩѿц П ạȲѻ ѿᵓ

ӣ Ȳ ֥ Ѡᾎẃиέ П ἤȴẞ Ӓ҅ד 1970 ȲḈɎ1979ɏ

ҟѿ ц ПиέѠᾎȲḂѿ☼ ϩѠ ∂Ӵ ᾘỴᾼ

Ȳṳὑה כᶙד 1984 Ể П∂Ӵȴה Ɏ1987ɏ

ꜙᴟ ҏϮ Ȳṳᴕה ẞ ⇔ц ⇔ᾼ оȲ ᴖ ה

‭ ὑ ứ П ȴ ᴖѿϱП ה ֯ ֵᶝ ὑ ṿӣȲỮӑ

ẞᵂ Ɏoperational modelɏПה ȴ 

 

Єּ֝֯פϚ Ȳ ☺֯ Пה כ Ȳ ֵ Ở

њ ֥ ṿӣП ᵂ Ȳֽṿӣὑᾎה П IFREMER ה

ɎSalomon & Breton, 1990ɏȳṿӣὑѩᵓ ПMUMM ɎOzer et al., 1990ɏȳה

ṿӣὑ П KNMI ɎVerboom et al., 1990ɏȳṿӣὑה П POL  ɎFlatherה

& Proctor, 1983ɏȳѿцṿӣὑᶦ П UA/AUT ɎLascaratoset al., 1991ɏȴϱה

П ϚצꞋה Ԛ ȲᵛⱢḖ ⇔ иП ѬᾌѠ ɎPugh, 1987ɏȴה ṕ

ПȲ ֯ה ᴟЭȲ֯ἬḖ∟҅ד80 ПѠ ϱЄה ứ₤ȲϷ ╥ Ѭ

ᾌѠ ҒϱЄה ϩ ѿц ϩ ᵂⱢ Ȳṳѿ ᴄ оᵂⱢ ꜜ Ԉѿ

вП ᴄѬᴯ оȴ 

 

ὑױϚ ȲМҶ ᶝӼ ꜜ֥ᵂȲᶦ ֥ П
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ᵂ ȴẔМῺה П ᾎה ѿᶶ Ḗ ֵѐ⇔ ᴩⱢⱢѻɎϹȲ2005ɏȴ

ᵫӼ ẞ Ḃ П ⇔Ȳ ѿᶙה ӦӢכᴟᴩ

Пᶙ ⱢṾȴ 

 

ҫҵϚѠ Ȳ֯ רּד2005 қ ɎKatrinaɏ רּ ᴫ ц

ὔ ׄṪא ṏ₨∟Ȳ ᴯ Ởᾃ ẞȲ ҟП ה ῺỴѬ

ᴯ о ЛṜѿ Ṯ ᴿқ Ἤ ẃПḳ ȴ ὑ ḳ ПṮᾙȲ

Ϡ ᶙ ╗ ӢỄ ѿц ᴄ ҵȲ ᵡ╥ה ֝

Ḇ╥ Ἤ֯ȴ ᴖ ӢỄ Ȳϭ Ȳϭ֪Ɫᵂ Пה

ḖⱢᶶ Ȳ֪ױ ӐṝᵛⱢϚה П╚ ȴ 

 

ԝ Э ὑ ᵂ Пה Ḗֽϯȸ 

 

1. Л ⁄ Ἠ ᾭ ȲҠᶶ Ḗ Л֝ѐ⇔П ѬᾌѠ  ȴה

2. Ӈ ἨᴟюҠḖ Ṇ Ȳѿ ◦ἬӢכП ȴ 

МӇה  .3 Ҕᵶ■ѫϩȳЄ ϩ ȳ ϩ ȳ ᴄѬ ȳᴯἉᶩ  ϩȴ 

4. ӂᴩоП  ȴה

ה .5 Ҕᵶ ꜜȲѿ ᶮȴ 

6. ῺỴ έ⇔ Њὑפּ 50еѐȲѿ ẁ Ἤ ȴ 

7. Ҡ ֥ ᶝП ц ϩ П ₇ȲᵂⱢ вП ϩẃ ȴ 

 

ϱ ḖȲӭ› ῏῀ вȲ Ϡю иׁשṅӣ П ҵȲṳה

ᵂ Ҡה ϱכ Ḗȴ 

 

ҫϚѠ Ȳ֯ ѡӐד2011 311Є ӢП∟ȲCOMCOT Пה

ѿц ἤ҆Ϣ֙ ẘȴ ᾌ ꞋⱢ ѬᾌȲꞋḖ ѬᾌѠ

ױȴ֪ה ӐṝФה ἤד ȴ 

 

ԝ COMCOTП ᴥֽϯȸ 

 

1. ӣ ֣ ֥ ᾭ ѠהȲᶶ Ḗ Л֝ѐ⇔П ᴩⱢȴ 

2. Ҡṿӣ ȳқה ȳἨ ӣ ȳқ Ȳѿᶙ ПӢỄ ȴ 

МҔᵶ■ѫϩȳἉᶩה .3  ϩȳṳќ ֵ ᶮ П ꜜ Ԉȴ 

4. Бᶙכ ӂᴩоȲѹЛה ПṆ ứȴ 

5. ẁ ꜜȲҠ ᶮȴ 

6. ῺỴ έ⇔ҠᴞӦ Ȳѹ Бה ᾛ Ȳ ֯ ПЄѐ⇔цῺ Њ

ѐ⇔Ꞌד Ȳ ҟצҠӦ 3.5km έ⇔ Њᴟ 10mП Ẃȴ 

7. Ӑ Ϥ ϩȲֽ ϩ ц ϩ ȴ∟ Ϥ ᴄᵂӣȴ 
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2.2Ɫѿ COMCOT ד2011 311ѡӐ ПῴỞᾌ ȴӦὑᵓӣ

ᾭ Ȳ Ҡ ὔ ᴟѡӐ ȴ ӦѡӐ ᴟ פּ 1и ȴ

ױ ⇔ ᵓὑצ Ἠ Ṇ П∂Ӵȴ 2.3Ɫᵓӣ COMCOT

311ѡӐ ṶԈП ᴯ ȴϱ ⱢѡӐᾘ ᴯὑ HanasakiП ᴯ ᴯ

ȴϯ Ɫ ὨɎ ɏ Ɏ ɏП ᶧѩ ȴ Ὠד ҆Ϣ

ȴ 2.4ȸᵓӣ 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 10cmѿвП Њ ᾌӼҠ ȴ 

 

 
2.2ȸѿ COMCOT ד2011 311ѡӐ ПῴỞᾌ ȴӦὑᵓӣ ᾭ

Ȳ Ҡ ὔ ᴟѡӐ ȴ ӦѡӐ ᴟ פּ 1и ȴ 
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2.3ȸᵓӣ COMCOT 311ѡӐ ṶԈП ᴯ ȴϱ ⱢѡӐᾘ

ᴯὑ HanasakiП ᴯ ᴯ ȴϯ Ɫ ὨɎ ɏ Ɏ ɏ

П ᶧѩ ȴ Ὠד ҆Ϣ ȴ 

 



 6 

 

2.4ȸᵓӣ COMCOT 311ѡӐ ṶԈП ᴯ ȴϱ Ɫ•

ᾘ ᴯὑ Rudnaya ProstanП ᴯ ᴯ ȴϯ Ɫ ὨɎ ɏ

Ɏ ɏП ᶧѩ ȴ Ὠ ӱᵛṿᴯὑѡӐ ȲӼ ẞן ȴױ Ὠ

ӱ COMCOT ὑ 10cmѿвП Њ ᾌӼҠ ȴ 
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ҵȲױ דּ Ӽỗ Ӑ ᴩ ֯Є –ү Пׁשṅȴ 2.5ȸ

ѿ COMCOT ᴩ Ṹ ӢЄ ֮ ṳі Ȳ ᴩⱢȴ

Ӧ ҠṓȲӦὑṿӣ ᾭ ȲCOMCOT Ҡ √ ὰ ȴ

ױ ὑ ᶙ ӢỄ ṳ ᴖ ד⇔ ᵓȴצ 2.6ȸѿ

COMCOT ᴩ Ṹ ӢЄ ֮ ṳі Ȳ ὑừ цῧ ᾘ

П ᶮȴӦ ҠṓȲCOMCOT Ҡ֝ Є Пᾌ ᶮȲ ὑЊ

ѐ⇔ɎӐ Ẃּפ 50mɏП ӼҠ֝ ȴ 

 

Ӧѩ ϱ П Ԉѿцӭ› COMCOT Пғצ ᴥ∟Ҡ

ȲẒ῏ ֯ὑ COMCOTṳӑіϤɪЄ ϩ ɫȳɪ ϩ ɫѿцɪ ᴄ

ѬᴯɫП 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 

 

 

2.5ȸѿ COMCOT ᴩ Ṹ ӢЄ ֮ ṳі Ȳ

ᴩⱢȴӦ ҠṓȲӦὑṿӣ ᾭ ȲCOMCOT Ҡ √

ὰ ȴױ ὑ ᶙ ӢỄ ṳ ᴖ ד⇔  ᵓȴצ
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2.6ȸѿ COMCOT ᴩ Ṹ ӢЄ ֮ ṳі Ȳ ὑừ

цῧ ᾘ П ᶮȴӦ ҠṓȲCOMCOT Ҡ֝ Є Пᾌ

ᶮȲ ὑЊѐ⇔ɎӐ Ẃּפ 50mɏП ӼҠ֝ ȴ 
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ϮȳӐד⇔Џᵂ ӭ 

Ӑ Ɫ ҳדȲѻ ѿ ה ⱢѻȲṳ ∂ ה Ю Ȳѿ

Ϥ ᶝ ПЄצ цῺ ᾌ כȲѿᶙה ȴה ∟ṳ ∂

ӴϢ Ю Ȳѿ оṿӣ῏Ю ȳ Ю ѿц ᴩ Ṏ ȴ 

 

Ӑד⇔Џᵂ ӭֽϯȸ 

1. Ḃ ȲҒϤה ϩ ⇔ ѿ П ᵅ Мї 

2. Ἤ ḂП ϩ ⇔ Ȳṳה еהцẔ҃ד Пה ὨҒѿ

ѩ  

3. Ḃ ȲҒϤה ϩ ѿ П ϩ  

4. ḂП ϩ Ȳה еהцẔ҃ד Пה ὨҒѿѩ  

5. Ϥ …ה Ȳṳ ᴩ Мה Ȳ ᷄ҏ ֥ COMCOT

Пה …ה  

6. Ϥ ֮ Ȳɲṳѿ ҭ Ɫׁשṅ Ȳ Ϥ ϩ Є ϩ Ȳ

ṳ ꜜ ה ᾭ Ȳ ЄЊѐ⇔ϯП ᶮ 

7. иέ ѝ  

 

 

Ҡ Пᵺ ц ḟ  

 

Ӑׁשṅӭ›֯ ה Ѡ Ữӑ ыֵᵺצ ȴҠ П ֯ ֯ὑ

Мה и ȲẂֽ ϩ ἬṿӣП DC Ἁᶩ ϩП …

Є ҭ Ғѿиέѩ Ȳѿ᷄ҏ ֥ П ȴױ ԌҠ

Є Ϣϩ ȴ ḟѠצהϡȸϚⱢ ӣḆֵ ϢϩȲϡⱢ᷅װоиέ

ȴ 

 

ҫҵȲӐ ה ד⇔ ᶶ Ȳ ᴖ Ḇ П ѿϠ и

ϢЀ Пᾘ ֮ ᴩⱢȲҠ Ь ⇔ȴױ Ḇᶶ П

ѿ֪ ȴױ ԌӑẃҠ ֯ Ḗϱ ἬḂצ ȴ 
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ҳȳ  Ὠכ

Ӑ Ɫ ҳדȲ Ϛדѿ ה ⱢѻȲѻ ҒϤ ắ ПЄ

ϩ ц ϩ ȴ ϡד ה ᶝ ПЄצ цῺ ᾌ ה ֥Ȳṳ

ẁῴᾪП ȴה ϮדҒϤ ᴄП ȲḆ ϚḔ ὡ

⇔ȴ ҳד⁄ ὑϢ ꜜ П ȲҔ╗ṿӣ῏ꜜ оȳ ꜜ П

ȳѿц Ṏ ȴ 

 

Ϛדȸ 

 

(1) Ḃ ȲҒϤה ϩ ⇔ ѿ П ᵅ М

їȴ 

(2) Ἤ ḂП ϩ ⇔ Ȳṳה еהцẔ҃ד Пה Ὠ

Ғѿѩ ȴ 

(3) Ḃ ȲҒϤה ϩ ѿ П ϩ ȴ 

(4) ḂП ϩ Ȳה еהцẔ҃ד Пה ὨҒѿѩ

ȴ 

(5) Ϥ …ה Ȳṳ ᴩ Мה Ȳ ᷄ҏ ֥ COMCOT

Пה …ה ȴ 

(6) Ϥ ֮ᶮȲṳѿ ҭ Ɫׁשṅ Ȳ Ϥ ϩ Є

ϩ Ȳṳ ꜜ ה ᾭ Ȳ ЄЊѐ⇔ϯП

ᶮȴ 

 

ϡדȸ 

 

ן (1) МҶ ᶝ Ἠᵛצ ṿӣПЄ цῺ ᾌ ȲϠה ה

П ȳ ϩ ȳцᾌ П ᵂѠהц ҏ ∟Ȳѿᵓה П ה

֥ȴ 

(2) ∂Ӵ Ю Ȳ Ϥϱ ᵂ Пה ҏ ȲᵂⱢ Пה

ꜜ Ԉ Ϥ ԈȲѿ ᵛ ᶮȴ 

(3) МҶ ᶝׁש ה ᴩП Ԉ   Ȳѿ∂Ӵᵛ ᴞ П

Ṇ ȴ 

(4) в╜ Ἤ ᵉП έ⇔ Ё֮ᶮ Ȳѿ

ȴ 

(5) ᴩ ȴ 
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Ϯדȸ 

 

(1) ὑ МҒϤה ᴄ ꜜ ῴỞ ԈȲѿ ᵶ ᴄ П

  ц ȴ 

(2) ṶԈȲ Пה ⇔ҵȲḆ ϚḔ

и П֚ ȴ 

(3) ϱ П ֚ ᶝ Ғ ֮ П Ȳѿ

⇔П ȴ 

(4) ᴟױ ѻה БῺᶙכȲ МҶ ᶝׁש Ḃ П Ȳṳ

СѿḂṏȴ 

 

ҳדȸ 

 

(1) Ϣ ꜜ ȲѿᵓМҶ ᶝϢ ᵂӐ  ȴה

(2) ᾛ МҶ ᶝϢ ֥ П ᵂꜜ ȴ 

(3) ꜜ Ȳṿᵂ Ϣ ᵂ Ȳṳה ậ Ὠ

П ȴ 

(4) ᴩ Ṏ Ȳṳ ӻἬᶙכП  ȴה

(5) ᶙכМҶ ᶝ ∂Пה ц ᴷ ᵫȴ    

           

1. 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 

 

2. ὑ ПЏᵂϢ Ȳ Ҡ П ȴ 

ПЏᵂϢ ȲҠ П ֽϯȸ 

(1) COMCOT  Пṿӣה

 Пṿӣה (2)

 

3. ᶙכПׁשṅכὨц Ɏֽ ґ ѝȳׁש ѝȳ ȳᶾ ᵫȳ

ᵓἨᶾ П ɏ 

Ӑׁשṅ Ϛד⇔ Ὠכṅשׁ Ҡ ῶϚ SCI ґ ѝѿц 2 שׁ

ѝȴ 
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Хȳ 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 

  

 

Ḃ ȲҒϤה
ϩ ⇔ ѿ

П ᵅ Мї 

ƴ ƴ ƴ ƴ ƴ ƴ ƴ ƴ    
  

Ἤ ḂП ϩ ⇔
Ȳṳה еהцẔ҃
ד Пה ὨҒѿ
ѩ  

 ƴ ƴ ƴ ƴ ƴ ƴ ƴ    
  

Ḃ ȲҒϤה
ϩ ѿ

П ϩ  

  ƴ ƴ ƴ ƴ ƴ ƴ ƴ ƴ  
  

ḂП ϩ Ȳה
еהцẔ҃ד

Пה ὨҒѿѩ  

   ƴ ƴ ƴ ƴ ƴ ƴ ƴ ƴ 
  

Ϥ …ה Ȳ
ṳ ᴩ Мה Ȳ

᷄ҏ ֥ COMCOT
Пה …ה  

      ƴ ƴ ƴ ƴ ƴ 
  

Ϥ ֮ᶮȲṳѿ ҭ
Ɫׁשṅ Ȳ

Ϥ ϩ Є ϩ
Ȳṳ ꜜ ה
ᾭ Ȳ ЄЊѐ

⇔ϯП ᶮ 

        ƴ ƴ ƴ 

  

иέ ѝ      ƴ ƴ ƴ ƴ ƴ ƴ ƴ   

Џᵂ ⇔ᴷ  

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

(1)Џᵂ ӭ ἤ ц ᴞᴩ ứȴ ứ ⇔ѿ ῶӱẔ ѡ ȴ 

(2)ɦЏᵂ ⇔ᴍиѩɧ …Ɫ ֥ ᴕᵂ Ἤ Ȳ ᴍиѩ Џᵂἤ ѿϯ

֪ Ϛᴷ ứȸ 

1.Џᵂщ 2. Пи 3.Џᵂ Пѩ 4. ӭכ Пẓ ֿȴ 
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гȳֵ  ה

6-1 ѝ ֫  

Ἠ Є ϱҠѿиⱢ ( )иέᾎȳ ᾎȳц

ᾎȳ(ᴶὙ Ȳ2006)ȴ ( )иέᾎҠԛиⱢẒ ȲϚ ᵓӣ צ

П ᴩ иέȲ ᴷЛ֝ ϯП Є ȸҫϚ

ѿ ἤ ᴩ ד ἤиέȲ ᴖ∂Ӵ ᴷ П ȴה

ᾎ᾿ Ḗ ☼ ϩ Ѡ Ȳṳה Ϥ֮ᶮ ȳ Ȳѿц ꜜ

ד ԈᴖכȴӐׁשṅ иέᾎȲ ױ ᴩ ȴ 

 

Пׁשṅ֯ Б ᴩϚ◕ ѡȲᴖү ֯ ПׁשṅϷנὑ

ц҅ד1970 Ở ȴ Мצ ֵѝ П צ ɎӪȲ2009ȳ

andᵇȲ2010ȳḈ et al.Ȳ2004ȳ et al.Ȳ1999ɏȲ ֽϯȴ1979דḈ

ѝ ѿ☼ ϩѠ Ӵ∂הה ᾘỴП ɎḈה ѝ, 1979ɏȲ

ṳ֯ 1984 ד ҏү Ể ɎḈה ѝ, 1984ɏȴ ᴿ

Dendrou et al.(1983)֯ FEMA Ȳה ֢ ᾛ ӣὑ

ц Ỵḳ ᴷȴ (1990) ϡ цϮ ᶶ ȲҠה ᴷӑẃ 24

Њ вП ᾓȴChien(1994) ҏϚ ᴷ Ȳ֯ה Мᵓӣה ᴷ

ῺỴ ӢПᾌ ᾌ ȴ Ɏ1995ɏᵓӣ ꜜ Ầ Ṇ ∂Ӵҙ

Ϯה ☼ Ȳѿה ᾈЀц Ỵắ ПѬᴯ сц ☼

ᶮȴ ѝ Ɏ1997ɏ ӣצ а ᾎ֝ḔḖ ᾌ ה ϡ Ȳṳה

ӣױ ה Ἤі ᾼ ȴ (1999)ѿ а ᾎ∂Ӵ

Ȳה Мה ֥Ϡ ֮ᶮ ȳ☼ ϩѠ ȳה ꜜ Ԉѿц

ȴה Ɏ2001ɏ ӣ POM  ,ɎPrinceton Ocean ModelȷBlumberg and Mellorה

1987ɏц Chaoế PaluszkiewiczɎ1991ɏП ☼ ה ד Ở ה ȲѿϮ

ה ᴩ ᴯȳ ☼ȳ ὨП Ȳṳ Ṇ

ɎTaiwan Strait Nowcast Model StudyȷTSNOW, 1997ɏȴӻ ṅἬשׁ ᶾ

ṅМїשׁ ֵ֥ ᴯԚ֝ שׁ ֥ ᾼɦ ῺỴ

Ṇה ɧɎTaiwan Coastal Operational Modeling SystemȷTaiCOMS, 2006ɏȲҔᵶ

ᾼ Ɏ☼ ȳѬᴯȳᾌ ȳ ȳ ɏ∂Ӵ Ɏה

ȳ☼ ȳѬᴯȳᾌ ȳ ɏȲẒ῏ ∟ ֝о ȲѿḂ

ה ȴ „ Ɏ2006ɏᵓӣ POM Ȳה ᴩ Ȳ

ṳиέЛ֝ҵ֯ Ԉ ᾼ ⇔ȴ Ԓᵓӣ Smith and Banke

Ɏ1975ɏȳGarrattɎ1977ɏȳSmithɎ1980ɏȳWuɎ1980ȳ1982ɏ ῏ᾼ Ὀ

…ץ ᾼ ȲẔМѿ Smith and BankeɎ1975ɏᾼ Ὠ ṾȴϹ
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Ɏ2006aɏ ᴩ TaiCOMSП Ȳ ѝѿῺדẃϫ Ɫ

ӔП Ȳṳᵓӣ ᴩѩ ȴϹ Ɏ2006bɏ֯ɦᴫыӂ◦

ה ⇔иέɧМȲ ה ȲֽἉᶩ ϩȳѬӂ … ц

ϩ… Ȳṳ ᴩ ה П ⇔иέȲѿ― ֥ ᾼ Ԉȴ

ѝ╓ҏȲ ϩ… Ҡ  Smith and BankeɎ1975ɏȳLarge and PondɎ1981ɏц 

GeernaertɎ1986ɏ П еה ה Ȳ ᴖЛ֝ ה Ὠ צ ȴ 

 

ϱ Пѝה Ҡѿ Ȳӭ› в П ᵂ ȲѿḖה Ϯ

Ѭ ϩѠ ⱢѻПה TaiCOMS Ɫᶙ ȲẔҠᵧ ☼ ὑ₣᾿Ѡ֣ϱП Ȳ

ӼҠ ☼ ȴ ᴖϷ֪ױ כ ЄȲ֯ṿӣὑ П ἏἏӇ

ⱫῺỴ έ⇔ѿḖ ⇔ȴӭ› TaiCOMSП έ⇔ ϚἍи

⇔ȲỮ ᾎ ῺỴ ц ᶮȴ 

 

ҫϚѠ ȲӦὑ ὑ П ᾌȲἨ ѬᾌȲҠ᾿ Ḗ ѬᾌѠ

ȴה Ϝ Ɏ2001ɏ ӣ MIKE21-HDѬ ϩ ה ⁮ П

Ὅ Ḗ ѬᾌѠ Ȳṳה ☼ Ẕ ꜜ Ԉ ứПד

ȴYu Ɏ1989ɏḖ ѬᾌѠ Ȳѿиέה ֛ᵓ ɎEnglish Channelɏ

ếҖ ɎNorth Seaɏ⁮ П ᴯ оȲ ѝ ṿӣ ứ√

ɎaŀƴƴƛƴƎΩǎ ŦǊƛŎǘƛƻƴ ƭŀǿɏὑῺỴ с Ҡ ֻ ὨȲṳѹṿ ה Ḇ ֥

П֮ᶮȴTang Ɏ1996ɏׁשṅиέҖὖЂ ỴɎNorth Queensland Coastɏ

П ᴄȲӦḂṏהП Orlanski-type radiation boundary conditionɎTang 

and Grimshaw, 1996ɏ ꜜ ԈᵂⱢ ꜜ ứȲ ṅשׁ Ȳ ה Ҕ

ᵶ Ѭᴯ Њὑ᾿ ֯ ѬᴯϱҒϱщѝ Ѭ ȴᴯѿ›ѝ Мֵ Ɫ

ᴄП ‍ ἤПדФᵂӣἬ ӢП ᾓȲ ᴖᵂ῏ Ẕ ֪ⱢἉᶩ

֪ ȲҫҵȲׁשṅ ᴄᾼ ϩ ֝ ᴕ щѝ ế Ẓ῏ᾼ

ȲИ Ѭᴯ оᾼ ἤȴ 

 

֥ϱ ѝ Ҡ῀ȲḖ Ϯ Ѭ ϩ ה иȲֽѿ POMⱢ П Ȳה

ғה ֵȲ Ɫ Ȳ ЛὔḆ ȲῺỴ έ⇔ЛṜȲ֪ױЄֵ ᾎ

ȴᴖḖ ѬᾌѠ ה иȲ ғה ϚȲ ⇔ ᶶȲ ᴖЄ

ֵӑ ᴟӂᴩоᾪӐȲ ᾎ ֵ їП ҅ ȲӼ ᾎ Ṝᵂ ה

П ȴҫҵ и ӑᴕה ᴄἨ ᾎṿӣḖ ȲꞋ ᾎԝϤᵂ Пה

֤ ȴ 

 

Ӑׁשṅ COMCOT Ɫה ї Ȳה ҟ ғכБה ḂⱢ

Пה ɎLin et al., 2010ɏȲ ᴖ ắ ὑ ỮӑӂᴩоȲה

Ȳ֪ױ ᾎ Ṝᵂ Пה ḖȴӐ Ϡ COMCOT Ϥ П

ϩҵȲḆ Сѿӂᴩоц оЮ Ȳѿ ֥ ᶝП Ḗȴ 
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6-2 Ѡᾎ 

֯ иέѠ ȲӐׁשṅ ѿ‍ ἤ Ѭᾌ иέה ПӢכȳ ȳѿ

цῺỴ ὡȴӐׁשṅ ӣ COMCOT иέȴה רⱢּה Ϟ Є

Ἤ П ῀֤ Ȳה ӣὑׁשṅ ֵ῀֤П ṶԈȲṳצṏֻП

ὨȲֽ 1992 Flores Islands (Indonesia) tsunami (Liu et al., 1994; Liu et al., 

1995), the 2003 Algeria Tsunami (Wang and Liu, 2005) and more recently the 2004 

Indian Ocean tsunami (Wang and Liu, 2006)ȴ 

 

COMCOT Пה ֽϯȸ 

 

(1) ֥ қה П ȲҠ֝ Ḗ ԓ ѐ⇔ ֮Ѡѐ⇔П ȴӐ

ӣὑ ҼἮ Ἤі П ṶԈȴӦὑ ҼἮ  

1500 еṭȲױЄ П Ӈ ṿӣ Ȳ ᴖ ᾌ֮

ᾘỴȲֽḘ ᾒ Ȳ⁄ ѿЊѐ⇔Пқה ȴ֪ױ ה ֥

қה ⱢϚ Пғ ȴ 

 

(2) ֥ ἤ ‍ ἤ ѬᾌѠ ȴה ᾌⱢ П ѬᾌȲ֪ױ ѿ Ѭᾌ

Ѡ Ғѿה ȴẔМ ֮ ӣ ἤ ѬᾌѠ ȲᴖῺה ἨϱỴ∟П

ᾌ⁄ ӣ‍ ἤ ѬᾌѠ ṅ֯שȴӐׁה и ἤ

ѬᾌѠ Ғѿה ȲᴖῺỴ֮ ⁄ѿ‍ ἤ ѬᾌѠ Ғѿה ȴ 

 

(3) ẓצ ꜜПғ ȲҠ ᾌϱ П ꜜП ȴϚ

ה Ҡ ἤ ѬᾌѠ Ȳה ὑ ꜜϱ⁄ Ҡ Ệứ ꜜȴ ṕПȲ

Ϛ ᾌ ה ᾎ ȴᴖӐ ẓה ꜜғ ȲҠ

ᾌϱ ∟Ȳὑв Ἤ Пכ ȴױ ὑḘ ᾒ ắ

ḃ ҠצὙ ȴ 

 

(4) ẓצ П ᾭ Ṇ ȴ ᾌП ⱢϚ ȴ֯ҵ

ὑЄѐ⇔П ᴩⱢȲӣ П ᵛҠ ȴ ᴖϚӎ ϤῺỴ֮ Ȳ

Ẕᵛ ⱢЊѐ⇔П Ȳױ ᵛ ѿЊ Ғѿиέȴ֪ױ ᶙ

ПӢỄ Ȳ ה ẓ ֝ ЄЊѐ⇔П ᾭ ғ ȴӐ

ṅשׁ ὑҵ ׄ Є ȲṳὑῺỴ ׄ Њ ȴᴖЄЊ Ɫ

ȲҠצḆ П Ὠȴ 
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ה 6-3  

∂ה Ѡ ȲӐ ѿ COMCOT Ɫה ᴩ ȴ

ѻה ғ ПϚⱢḖ қѫ ц П ⇔ иП ѬᾌѠ ה

ɎPugh, 1987ɏȲ ԝ‍ ἤқѫ ȳ ἤ Ѡ ‍ếה ἤ Ѡ

 ϯȸֽה

 
‍ ἤȳқѫ Ѡ  ȸה

 

0
P Q

t x y

h å õµ µ µ
+ + =æ ö

µ µ µç ÷
            (1)

 

2 s

a x

w w

P FP P PQ H
fQ gH

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 ÷
     (2) 

2 s

ya

w w

FPQ PQ Q H
fP gH

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 ÷
     (3)

 

 
ἤȳ Ѡ  ȸה

 

( )
1

cos 0
cos

P
Q

t R

h
j

j y j

ë ûµ µ µ
+ + Ö =ì ü

µ µ µí ý
         (4)

 

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
       (5) 

s

a

w w

FPQ gH h
fP

t R R

jh

j r j r

µµ µ
+ + =- +

µ µ µ
         (6) 

 
‍ ἤȳ Ѡ  ȸה

 

( )
1

cos 0
cos

P
Q

t R

h
j

j y j

ë ûµ µ µ
+ + Ö =ì ü

µ µ µí ý
         (7) 

( )
21 1 1

cos cos cos

s baPP P PQ gH H
fQ F F

t R H R H R R
y y

h

j y j j y r j y r

å õ µµ µ µ µå õ
+ + + - =- + -æ ö æ ö

µ µ µ µ µç ÷ç ÷ (8) 

( )
21 1 1

cos

s baPQ PQ Q gH H
fP F F

t R H R H R R
j j

h

j y j j r y r

å õ µµ µ µ µå õ
+ + + + =- + -æ öæ ö

µ µ µ µ µç ÷ ç ÷ (9)
 

 
ẔМȲ 

tȸ  

,x yȸῈ  (қѫ ) 

,jyȸῈ  ( ) 
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,P Qȸ  

Hȸ Ѭ  

hȸᴞӦ  

hȸ Ѭ  
gȸ ϩҒ ⇔ 

Rȸ֮ ҙ  

f ȸ■ѫϩ…  

,s s

x yF F ȸ ϩ 

wrȸѬ ⇔ 

aPȸ  
bFy , bFjȸἉᶩ ϩ 

 

֯ ꜜ ԈѠ ȲӦὑ ᴕ щѝ П Ȳ ֢щѝи П ֽ֥ϯȸ 

 

() ( )cosj j j

j

t A th w j= -ä            (10) 

ẔМȲ 

 

jwȸи  

jA ȸи  

jjȸи  ᴯד
 
ὑ ꜜіϤ ᴄᵂӣѠ֯ה МЄה ҠиⱢẒ ȲϚ Ɫ᾿ ὑ

ꜜ╓ứϱ П ᴯ Ȳᴖ ϩ ⁄ ϯה╓ứȸ 

 

( )
1

n

w

P P
g

h
r

D =- -            (11) 

 
ױ Ȳ Є ϩ 1013nP mb= ȴ 

 
ϱ П ᴄ Ὅ ꜜѿц Ἤ П ϩ ⇔ ế ϩ ȲҠ

ṿ COMCOT ה сⱢ ȴṳה Ӑׁשṅ   ὑ ה

П ȲҠ∂ ֥ ᶝἬ П ᵂ  ȴה

 

Ӑ ϩ ⇔ ц ϩ Ϥὑ Ѡ МȲṳה ᴩד

ц Ẃ ȴ 
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6-3-1 ϩ Є ϩ  ה

֪ІϞ╥ Ӣ ᾼѻ ҵϩȲѻ Ҕᵶ ϩ Мї ҵ ᾼ 

Ἤ כ ϩ ⇔ȴ֯ Ѭ МȲӦ Ἤі ᾼ и Є ֥ Ѭ

еהȲᵛ ᵅϚᴍἂȲ⁄ѬᴯϱсּפϚеиȴ֯ Ѭ Ȳ ϩ

ᾼ ᾼὙ ȲѹẔᵂӣᾼᾬ ạ ȴ 

ӭ›Ӧ Ἤה ᾼ ϩἬ Ӣᾼ и ᾼЄЊ ϩᾼ Ȳ

Ҡ ӣ Smith and BankeɎ1975ɏἬ∂ ПеהȲⱢ 

 

s

a d w wF C V Vr=              (12) 

 

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

coefficient)Ȳ dC ᾼ Л֝
wV ᴖḂ (Large and Pond, 1981, Powell, 2003)Ȳ

ֽϯȸ 

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

    (13) 

 

Holland (1980)Ἤ ҏᾼ П ϩ  :Ɫה

 

max( )exp ( )Ba c n c

R
P P P P

r

è ø
= + - -é ù

ê ú
          (14) 

 

Мה cP Ɫ МїПЄ ϩȳ maxR Ɫ Є ҙ ȳ BⱢ

(peakness parameter)ế nPⱢ Є ϩ(ambient pressureɏȴ 

 

ᴖӦ Phadke Ϣ(2003)ứ П П ֽϯȲ 
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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

      (15) 

 

Мה Vw ╥ Ȳ ᴖ
DC ᾼḟứ᾿ ẞ ϩᾼ Ȳ ᴖ ὑӦ

ϩἬі ᾼ Ӣ ȴ 

 

ẔМ f Ɫ■ѫϩȳ arⱢῈ ⇔ȳ
maxR Ɫ Є ҙ ȳrⱢ Мїҙ

ȲBⱢ ế
nPⱢ￼ Є ϩȴ 

 

Harper and Holland (1999) ∂ B ᾼ …ֽϯ 

 

900
2

160

cP
B

-
= -              (16) 

 

 Ӧὑ П ϩ П ה ȲֵᴖẔὑ ᶾҾѠ ⁄ ᴿȲ

ѿ⇔דӐױ֪ ה Ɫ ӭ Ȳṳὑ ∟Ȳԛ Ԓ Ғϱ П ϩ

Ȳṳה ὑ COMCOTה Ẕὑү П ӣἤȴ 
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6-3-2 ֮ᶮ ứ 

Ӑד⇔П ѻ ѿ ה ⱢѻȲ֪ ױ ӣ Њ П ᵗὑЄצ

П Ẃ ȴӐד⇔ ה П ὑ 6.1МȲЮὑὧ  116 ⇔ẞ

ὧ 130 ⇔цҖ 20⇔ẞҖ 28 ⇔ȴ֯ױ МȲү ὧ ֮ Ɫыӂ

◦ ȲѬ Ȳӂᶁ Ɫפּ⇔ 5000 еѐȲᴫ ЮὑМ Є ү П ᾼ

ү ⱢῺỴ֮ ȲѬ ȲӂᶁѬ ֯פּ 80 еѐҿҢȴ֮ᶮ ậᴞ

ETOPO2Ȳ Ɫ 2 иȴӐѝṼ МҶ ᶝ Ӂ П Ȳ Мї

ᴯ ֯ ה Ȳᵛ Ở ᴩ Ѭᴯᾼ ȴ ֯ה ᾼ ϱ

Ẕ и Ḕ иᵑ ứⱢ הּ 3  ȴהּ 60

 

 

6.1ȸ ה П ȴ 
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6-3-3 ϩ Ϥ  

֯қѫ П ϩ МȲӐׁשṅ ӣ‍ ἤ ѬᾌѠ ṳҒϤה ϩ

Ȳ֯ ᴕ П ϩ ԈϯȲẔ ạѠ  Ɫȸ֢ה

 

0
P Q

t x y

h å õµ µ µ
+ + =æ ö

µ µ µç ÷
            (17)

 

2 s

x

w

FP P PQ
fQ gH

t x H y H x

h

r

å õµ µ µ µå õ
+ + - =- +æ ö æ ö

µ µ µ µç ÷ç ÷
       (18) 

2 s

y

w

FQ PQ Q
fP gH

t x H y H y

h

r

å õµ µ µ µå õ
+ + + =- +æ öæ ö

µ µ µ µç ÷ ç ÷
       (19)

 

 

Ӑ Ἤ ᴩП ϩ МȲ ϩ֯ᴕ ἤᾌП ԈϯȲ

■ѫϩ Ἁᶩ ϩҠѿἕ ȲṳҬᴕ xѠ֣ắ ϩП Ȳ⁄ xѠ֣

Ѡ Ҡה оⱢȸ 

 

s

w xgH F
x

h
r

µ
=

µ
             (20) 

 

ᴕ Smith and Banke (1975)П ϩПϡהװеהȸ 

 

s

a D w wF C V Vr=              (21) 

 

ҠḖ ϩᵂӣϯȲѬ П έȸ 

 

a D w w wC V V gH
x

h
r r

µ
=

µ
            (22) 

  

 Ӑׁשṅ Ḗ COMCOT Ȳṳѿϱ еה П ἤȴѿϯ

ẂП ȴ 

 

қѫ ϩ  

 

Э Ϛ ᶮӂỌПѬ ȲѬ   5000mȲ 400mȲѬ Ɫ 10mȲҳỂꞋ
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Ɫԓч ꜜ ԈȴѬ ắ ứѹᾘѬ Ѡ֣П ϩᵬ Ȳ⁄Ѭ ᾌП П

έ ҠӦה 22Ḗ ȴӐ ẂѬ ϩ ֽϯȸ 

 

xµ=5000mȲH =10mȲ wV =26m/sȲ DC =2.16x10-3ȲW=400m 

 

֢ ϤȲҠ  51.788 10 5000 0.0894h -µ = Ö Ö =ȲױῶӱѬ ẒװП⁄

Ɫ 0.0894еѐȴ 

 

Ӑ ֯ה Ϥϱ ∟Ȳ ὨֽϯȴѬ вПѬắ ϩП Ở

Ȳ 6.2Ɫ Ὠц έ ѩ ȴӦ 6.2ṆԝҠѿ ẞȲ

ПѬᴯ ═ ϱϯ Ȳ ן ὑ έ  Ὼȴ═ Ɫ ПӔ

ᾓȲ҅ױῶѬ ắ ϩᵂӣ∟Ȳ ᾎ ẞ Ȳᴖ╥ᵧ

Ɏquasi-steady stateɏП ᾓȴᴖ П ᶮן ᴟ ϯП έ Ȳ⁄

҅ῶ Ὠ ȴ 
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6.2 (a)ȸắ 26 m/sП ϩᵂӣϯȲѬ о ᶮȴ֢ ϱҙ ᴥ ῶ

Ѭᴯ Ȳ ᴯmȴϯҙ ῶѬᴯ Ȳ ȸ ὨȲ ȸ έ ȴ 
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6.2 (b)ȸắ 26 m/sП ϩᵂӣϯȲѬ о ᶮȴ֢ ϱҙ ᴥ ῶ

Ѭᴯ Ȳ ᴯmȴϯҙ ῶѬᴯ Ȳ ȸ ὨȲ ȸ έ ȴ  
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6.2 (d)ȸắ 26 m/sП ϩᵂӣϯȲѬ о ᶮȴ֢ ϱҙ ᴥ ῶ

Ѭᴯ Ȳ ᴯmȴϯҙ ῶѬᴯ Ȳ ȸ ὨȲ ȸ έ ȴ 
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ϩ  

 

֯ Ṇ МȲᶺ ӣ ἤ ѬᾌѠ ṳה ᴕ ҒϤ ϩ ȲӦױ

Ἤ П֢ ạѠ  Ɫȸה

 

( )
1

cos 0
cos

P
Q

t R

h
j

j y j

ë ûµ µ µ
+ + Ö =ì ü

µ µ µí ý
         (23)

 

cos

s

w

FP gH
fQ

t R

yh

j y r

µ µ
+ - =

µ µ
           (24)

 

s

w

FQ gH
fP

t R

jh

j r

µ µ
+ + =

µ µ
            (25) 

 

Ӧὑױϡ Ṇ έ Ȳ֪ױӐ Ẃ Ẕ Ὠ╥ᵡ֥Ѿ ȴ

П ӭѻ ֯ὑѬ ῴ ֯Ữӑắẞ ꜜ ԈП ϯȲ╥ᵡ ҏ ֥Ѿ

ứПӔ ᶮ Ȳѿц ∟ ȲѬᴯ֯ắẞ ꜜ ϯȲ╥ᵡ ҏ Ѭ

‹ П ᾓȴ 

Э ֯Ϛ Ṇ ϯȲѬ ꞋⱢ 100еѐȲ Ɫὧ 115⇔ᴟὧ

135⇔ȲҖ 16⇔ᴟҖ 28⇔ȲҳỂⱢԓч ꜜ Ԉȴ С Мї ᴿ

ПϚ ȲӐ ֯ה Ϥϱ ∟Ȳᵓӣ ạѠ МПה ἤ

Ѡ ה)ה 23)ế Ѡ ה)ה 24ȳה 25)ȲḖ Ѭ ắ ϩП Ở

П ᾓȲ 6.3Ɫ ὨȴӦ 6.3ṆԝҠѿ ẞȲ ה П

Ѭᴯ ═ ϱϯ П ᾓȴ Ὠ֥Ѿϱ П ȴ 
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6.3(a)ȸȲắϚ П ϩᵂӣϯȲѬ о ᶮȴᴥ ῶѬᴯ Ȳ

ᴯ mȴ 
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6.3(b)ȸắϚ П ϩᵂӣϯȲѬ о ᶮȴᴥ ῶѬᴯ Ȳ

ᴯ mȴ  
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6-3-4 ϩ ⇔ Ϥ  

Ɫ ϩ ⇔ᵂӣȲӐ Ӽѿ ᴿ ϩП έ ѠהȲ Ӧ

ц ἤП Ȳἕ ■ѫϩцἉᶩ ϩȲṳҬᴕ xѠ֣П Ȳ⁄֯қ

ѫ ϯȲ xѠ֣П Ѡ Ҡה оⱢȸ 

 

1 aP

x g x

h

r

µµ
=

µ µ
              (26) 

 

ϱהῶӱῈ П ϩ ⇔ Ѭᴯ оП …ȴӐ Ẃᵛѿױ ᴩ ϩ ⇔

Пה ȴ 

 

қѫ ϩ ⇔  

 

Ӑ Ẃ Ϛ ᶮӂỌПѬ ȲѬ   5000mȲ 400mȲѬ Ɫ 10mȲҳ

ỂꞋⱢԓч ꜜ Ԉȴ֯ ϩ ⇔ иȲ ϤϚӔἌẗ П ϩ ⇔иӁȴ

ứП ֽϯȸ 

 

xµ=5000mȲ
2

10000 sin
5000

aP
p

µ = Ö ȲW=400mȲH=10m 

 

֢ ֫ Ҡ ȸ 

 

1 2
1.02 sin

5000
a

w

x
P

g

p
h

r
µ = µ = Ö           (27) 

 

6.4Ɫ ה ὨȲѿц έ П ѩ ȴӦ 6.4ṆԝҠѿ

ẞȲѬᴯ ắẞӔἌẗ П ϩ ⇔ ᴖ Ở Ȳắ ứ ϩ ПѬ

ȲӼ ᵧ ӔἌẗ иӁП₤ Ȳױ Ὠ ῺȴӦὑ Сѿ

ȲѬᴯ ═ Ȳ ẞ П ᶮȲᴖ ⁄֯ έ Ể ứ Ȳ

ῶӱ Ӕ ȴ 
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6.4 (a)ȸắӔἌẗ П ϩ ⇔ᵂӣϯȲѬ о ᶮȴϱҙ ᴥ ῶѬᴯ

Ȳ ᴯ mȴϯҙ ῶѬᴯ Ȳ ȸ ὨȲ ȸ έ ȴ  
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6.4 (b)ȸắӔἌẗ П ϩ ⇔ᵂӣϯȲѬ о ᶮȴϱҙ ᴥ ῶѬᴯ

Ȳ ᴯ mȴϯҙ ῶѬᴯ Ȳ ȸ ὨȲ ȸ έ ȴ  



 32 

 

 
6.4 (c)ȸắӔἌẗ П ϩ ⇔ᵂӣϯȲѬ о ᶮȴϱҙ ᴥ ῶѬᴯ

Ȳ ᴯ mȴϯҙ ῶѬᴯ Ȳ ȸ ὨȲ ȸ έ ȴ  
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ϩ ⇔  

 

ᴖ ἤ Ѡ МȲה Ϥ ϩ ⇔ ȲẔ ạѠ  Ɫȸה

 

( )
1

cos 0
cos

P
Q

t R

h
j

j y j

ë ûµ µ µ
+ + Ö =ì ü

µ µ µí ý
         (28)

 

cos cos

a

w

PP gH h
fQ

t R R

h

j y r y y

µµ µ
+ - =-

µ µ µ
        (29) 

a

w

PQ gH h
fP

t R R

h

j r j

µµ µ
+ + =-

µ µ µ
          (30)

 

 

ᴕ Holland (1980)П ПЄ ϩеהȲ ᵅ МїЛ֝ҙ

ᴯ Ȳ⁄צЛ֝ ϩȴẔМȲ cPⱢ МїПЄ ϩȳ maxR Ɫ Є ҙ ȳ

BⱢ (peakness parameter)ế nPⱢ Є ϩ(ambient pressureɏȴ 

 

max( )exp ( )Ba c n c

R
P P P P

r

è ø
= + - -é ù

ê ú
          (31) 

 

Ӑ ֯ה Ϥϱ Ȳ∟ה Ϛ֮ᶮѬ ᶁⱢ 100еѐȲ Ɫὧ

115⇔ᴟὧ 135⇔ȲҖ 16⇔ᴟҖ 28⇔ȲҳỂⱢԓч ꜜ Ԉȴ֯

Мї ϤϚЄ ϩⱢ 945mbПᵅ Ȳᵓӣ ạѠ МПה ἤ Ѡ

ה)ה 28)ế Ѡ ה)ה 29ȳה 30)ȲḖ Ѭ ắЄ ϩ оП Ở

П ᾓȲṳế έ ᴩѩ ȲẔ ֥Ѿ ὨȲᴖᴞӦ о Є

╥֯Мїᴯ ȲẔὋс Ɫפּ⇔ 0.7mȴ 

 

ᴖ έ ֯ МїЛ֝ҙ П ᾓϯȲᴞӦ о ὨҠṓὑ

6.5ȴ 6.6Ɫ ὨȴӦ 6.6ṆԝҠѿ ẞȲ ה ПѬᴯ

═ ϱϯ П ᾓȴ 

 

ᴞӦ ắЄ ϩ оП ȲἬὋсПѬᴯ оП έ Ɫ 

 

n aP P

g
h

r

-
=               (32) 
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6.5ȸᴞӦ ắМїᵅ П έ  
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6.6 (a)ȸắМїᵅ (945 mb) Ȳ֯ ϩ ⇔ᵂӣϯȲѬ о ᶮȴᴥ

ῶѬᴯ Ȳ ᴯ mȴ 
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6.6 (b)ȸắМїᵅ (945 mb) Ȳ֯ ϩ ⇔ᵂӣϯȲѬ о ᶮȴᴥ

ῶѬᴯ Ȳ ᴯ mȴ 
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6.6 (c)ȸắМїᵅ (945 mb) Ȳ֯ ϩ ⇔ᵂӣϯȲѬ о ᶮȴᴥ

ῶѬᴯ Ȳ ᴯ m  
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6.6 (e)ȸắМїᵅ (945 mb) Ȳ֯ ϩ ⇔ᵂӣϯȲѬ о ᶮȴᴥ

ῶѬᴯ Ȳ ᴯ mȴ 
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6-3-5 Ϥ 

֯ ἤ Ѡ МȲה ϚѬ Ɫ 100 mП֮ᶮȲṿ Ṽ ứ

Ȳṳ ᴩ Ȳ ԚиⱢ᾿ ȳ ᾿ ếἹᾬ Ϯ ȲẔ ứПМ

їᵅ Ɫ 945 mbȲ Є ҙ Ɫ 100 kmȲѿ 0.1 m/sᾼ ⇔ ȴ Мה

ᶙ ᴕ ϩѿц■ѫϩȲ⁄ ạѠ  ϯȸֽה

 

         (33) 

       (34) 

         (35) 

 

֯᾿ иȲ 6.7Ɫ ὨПᴞӦ оȲӦ 6.7ṆԝҠ

ѿ › ⱢᴞӦ Ὃὡ Ȳ∟ ⱢᴞӦ ϯ ȷ 6.8Ɫ☼

☼ ȲӦ 6.8ṆԝҠṓ М ⇔ЄЊế֣ П оȴ 

 

֯ ᾿ иȲ 6.9Ɫ ὨПᴞӦ оȲӦ 6.9Ṇԝ

Ҡѿ › ⱢᴞӦ Ὃὡ Ȳ∟ ⱢᴞӦ ϯ ȷ 6.10Ɫ

☼ ☼ ȲӦ 6.10ṆԝҠṓ М ⇔ЄЊế֣ П оȴ 

 

֯Ἱᾬ иȲ 6.7Ɫ ὨПᴞӦ оȲӦ 6.7ṆԝҠ

ѿ › ⱢᴞӦ Ὃὡ Ȳ∟ ⱢᴞӦ ϯ ȷ 6.8Ɫ☼

☼ ȲӦ 6.8ṆԝҠṓ М ⇔ЄЊế֣ П оȴ 

 

Ӑ Ẃ έ ẁѩ Ȳ֪ױѿ Ὠ╥ᵡ֥Ѿ ⱢѻȴẂֽ

Ѭ ắᵅ Мї ȲѬ ╥ᵡὋὡȹṳ֯ᵅ Мї Ȳϯ ╥ᵡ ҏ

ᴿ ᾌПᾌ ȹ֯Ѭ ☼ иȲ⁄ ☼ ╥ᵡҏ ֽ Ἤ ứП

П☼ ȹ 

 

 Ӧ 6.7 ᴟ 6.10 Ҡ ẞȲ Ἤה П Ѭᴯ ☼ ֥Ѿ ȴ 

( )
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

s

a

w w

FPQ gH h
fP

t R R

jh

j r j r

µµ µ
+ + =- +

µ µ µ
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6.7(a) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ ӢП

Ѭᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.7(b) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ Ӣ

ПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 



 42 

 

 

 

6.7(c) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ ӢП

Ѭᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ  
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6.8(a) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ П

☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.8(b) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ

П☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.8(c) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ П

☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.9(a) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ ӢП

Ѭᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ



 47 

 

6.9(b) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ Ӣ

ПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ  
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6.10(a) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ

П☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.10(b) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ

П☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.11(a) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ Ӣ

ПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.11(b) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ Ӣ

ПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.11(c) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ Ӣ

ПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ  
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6.12(a) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ

П☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.12(b) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ

П☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.12(c) МȲ Ϥ П ϩ ếЄ ϩ ∟ȲἬ

П☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6-3-6 ֮ᶮ Ϥ 

֯ ה Ϥ П ϩ ế ϩ ⇔ ∟ ȲӐ ⁄

ᴩ ֮ᶮП ה ȴӐ Ẃ ү  Ὼ П ֮ᶮắ ϩ П ᾓȲ

ṳ ӣ Ṇ ȴ Ɫὧ 110⇔ᴟὧ 140⇔ȷ ⇔ⱢҖ 20⇔ᴟ

Җ 28⇔Ȳ֮ᶮ ẃ Ɫ ETOPO2 έ⇔ⱢϡἍиȲ Ɫ 8Њ ȴ 

 

⁄иᵑ ӣ Ṇ МȲ ἤế‍ ἤ ѬᾌѠ ȴה ἤѠ

ה)Ҡṓὑה 4ȳ5ế 6)Ȳᴖ ‍ ἤѠ ה)Ҡṓὑ⁄ה 7ȳ8ế 9)ȴ 

 

֯ ϩ МȲ иⱢ xѠ֣П ϩế yѠ֣П ϩᵂӣиᵑ

ᴩ Ȳѿ ֢и П ὨꞋ ȴ 

 

6.13 Ṇԝῶ֯ ἤѠ МȲүה  Ὼ ắ ứᴫ Ɏ 15m/sȳ

0.49 0.065d wC V= + ᴖ ɏᵬ ϯȲѬ П ᶮȴӦ Ѡ ה)ה 5ế

ה 6)Ҡ῀ȲѬ ȲѬᴯ ЊȲчПӼ ȴӦ 6.13ҠכҏȲѬᴯПὋ

сѻ иӁὑү ὧỴȲӼᵛү ᴫ ᾘ ȲᴖѬᴯϯ ⁄иӁὑү

ᴫỴȲӼᵛ ∂ᾘ ȴҒѿү ПѬ Ȳ֪ Ѭᴯױ Ẕ҃ Ὑ ȴ

П Ὠ֥ ȴ 

 

6.14 Ṇԝῶ֯ ἤѠ МȲүה  Ὼ ắ ứ⁮ Ɏ 15m/sȳ

0.49 0.065d wC V= + ᴖ ɏᵬ ϯȲѬ П ᶮȴӦ Ѡ ה)ה 5ế

ה 6)Ҡ῀ȲѬ ȲѬᴯ ЊȲчПӼ ȴӦ 6.14ҠכҏȲѬᴯПὋ

сѻ иӁὑү ᴫỴȲӼᵛ ∂ᾘ ȲҒѿү ПѬ Ȳ֪ױѬ

ᴯ Ẕ҃ Ὑ ȴ П Ὠ֥ ȴ 

 

6.15Ṇԝῶ֯‍ ἤѠ МȲүה  Ὼ ắ ứᴫ Ɏ 15m/sȳ

0.49 0.065d wC V= + ᴖ ɏᵬ ϯȲѬ П ᶮȴӦ Ѡ ה)ה 5ế

ה 6)Ҡ῀ȲѬ ȲѬᴯ ЊȲчПӼ ȴӦ 6.15ҠכҏȲѬᴯПὋ

сѻ иӁὑү ὧỴȲӼᵛү ᴫ ᾘ ȲᴖѬᴯϯ ⁄иӁὑү

ᴫỴȲӼᵛ ∂ᾘ ȴҒѿү ПѬ Ȳ֪ Ѭᴯױ Ẕ҃ Ὑ ȴ

П Ὠ֥ ȴ 

 

6.16Ṇԝῶ֯‍ ἤѠ МȲүה  Ὼ ắ ứ⁮ Ɏ 15m/sȳ

0.49 0.065d wC V= + ᴖ ɏᵬ ϯȲѬ П ᶮȴӦ Ѡ ה)ה 5ế
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ה 6)Ҡ῀ȲѬ ȲѬᴯ ЊȲчПӼ ȴӦ 6.16ҠכҏȲѬᴯПὋ

сѻ иӁὑү ᴫỴȲӼᵛ ∂ᾘ ȲҒѿү ПѬ Ȳ֪ױѬ

ᴯ Ẕ҃ Ὑ ȲӼצᶝ П ᾓȴ П Ὠ֥ ȴ 

 

֯ү  Ὼ ắ ứᴫ ế⁮ Ȳ֝ ἤế‍ ἤ ạѠ Ἤה П

ὨȲ ֥ᶺ П Ὠѹ֥ ȴ Ὠ ∟ȲӐׁשṅԛ

ȳ ϩ ế ϩ ⇔ ҅Ϥ ֮ᶮ ᴩ ȴ 

 

6.17 Ṇԝῶ֯ ἤѠ МȲүה  ῺצϚѿἹᾬ П Ȳ

ẔѬ ắ П ᶮȴӦ Ѡ ה)ה 5ếה 6)Ҡ῀ȲѬ ȲѬᴯ

ЊȲчПӼ ȴӦ 6.17 ҠכҏȲѬᴯПὋсѻ иӁὑү ᴫỴȲӼᵛ

∂ᾘ ȲҒѿү ПѬ Ȳ֪ױѬᴯ Ẕ҃ Ὑ ȴ П

Ὠ֥ ȴ 6.18Ṇԝ⁄ῶӱⱢ☼ ☼ Ȳү Ẓ צ Єᾼ☼ Ȳᴖ

ȲẔ☼ ᵅ Ȳᴖᵧ Ϛ Ѡ֣☼ ȴ  
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6.13 (a) ү Ể ắ ứᴫ ᵬ ϯȲѬᴯ ᶮȴᴥ ῶѬᴯ Ȳ

ᴯ mȴ 
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6.13 (b) ү Ể ắ ứᴫ ᵬ ϯȲѬᴯ ᶮȴᴥ ῶѬᴯ Ȳ

ᴯ mȴ 
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6.13 (c) ү Ể ắ ứᴫ ᵬ ϯȲѬᴯ ᶮȴᴥ ῶѬᴯ Ȳ

ᴯ mȴ 
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6.14(a) ү Ể ắ ứ⁮ ᵬ ϯȲѬᴯ ᶮȴᴥ ῶѬᴯ Ȳ

ᴯ mȴ 
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6.14 (b) ү Ể ắ ứ⁮ ᵬ ϯȲѬᴯ ᶮȴᴥ ῶѬᴯ Ȳ

ᴯ mȴ 
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6.14 (c) ү Ể ắ ứ⁮ ᵬ ϯȲѬᴯ ᶮȴᴥ ῶѬᴯ Ȳ

ᴯ mȴ  
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6.15 (a) ֯‍ ἤ Ѡ ϯȲүה Ể ắ ứᴫ ᵬ ϯȲѬᴯ

ᶮȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.15 (b) ֯‍ ἤ Ѡ ϯȲүה Ể ắ ứᴫ ᵬ ϯȲѬᴯ

ᶮȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.15 (c) ֯‍ ἤ Ѡ ϯȲүה Ể ắ ứᴫ ᵬ ϯȲѬᴯ

ᶮȴᴥ ῶѬᴯ Ȳ ᴯ mȴ  
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6.16 (a) ֯‍ ἤ Ѡ ϯȲүה Ể ắ ứ⁮ ᵬ ϯȲѬᴯ

ᶮȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.16 (b) ֯‍ ἤ Ѡ ϯȲүה Ể ắ ứ⁮ ᵬ ϯȲѬᴯ

ᶮȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.16 (c) ֯‍ ἤ Ѡ ϯȲүה Ể ắ ứ⁮ ᵬ ϯȲѬᴯ

ᶮȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.17(a) Ȳү Ể Ϥ П ϩ ếЄ

ϩ ∟ȲἬ ӢПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.17 (b) Ȳү Ể Ϥ П ϩ ếЄ

ϩ ∟ȲἬ ӢПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.17(c) Ȳү Ể Ϥ П ϩ ếЄ

ϩ ∟ȲἬ ӢПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.17 (d) Ȳү Ể Ϥ П ϩ ếЄ

ϩ ∟ȲἬ ӢПѬᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.18 (a) ү Ể Ϥ П ϩ ếЄ ϩ ∟ȲἬ П☼

☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.18 (b) ү Ể Ϥ П ϩ ếЄ ϩ ∟ȲἬ П☼

☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.18 (c) МȲү Ể Ϥ П ϩ ếЄ ϩ

∟ȲἬ П☼ ☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6-3-7 ẂП ᶮ Ϥ 

Holland(1980)П ПЄ ϩ  :Ɫה

 

max( )exp ( )Ba c n c

R
P P P P

r

è ø
= + - -é ù

ê ú
          (36) 

 

900
2

160

cP
B

-
= -                (37) 

 

1 2 1 2 1 2arccos(sin sin cos cos cos( ))er R j j j j y y= + -       (38) 

 

ẔМȲ cPⱢ МїПЄ ϩȳ maxR Ɫ Є ҙ ȳ BⱢ

(peakness parameterȳ aPⱢ֯ Мїҙ r ᾼЄ ϩȳ nPⱢ Є

ϩ(ambient pressure)ȳ eRⱢ֮ ҙ ȳ 1 1,j yⱢ МїП ⇔ế ⇔ȳ 2 2,j y

Ɫ П ⇔ế ⇔ȴ 

 

ᴖӦ Phadke Ϣứ П иӁֽȸ 

 

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

     (39) 

 

22 sinf w j=               (40) 

 

ẔМȲ f Ɫ■ѫϩȲ arⱢῈ ⇔ȲwⱢ֮ ᴞ Ṕ ȲּפⱢ 57.2722 10-³

(rad/s) 

 

Ӑ ẂМП ֽϯȸ  

 

Pc = 945 mbȳPn = 1013.25 mbȳ 31.2 /a kg mr=  
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ה 39ᾼ
wV Ϥ ϩ הɎה 9ɏҠ sF Ȳԛ sF ế

aP ֫ ἤ

ạѠ הɎה 5ȳה 6ɏȲ⁄Ҡ ᴩ П ȴ 

 

Ɫ  Ὼ Ȳ Юὑὧ 116 ⇔ẞὧ 130 ⇔цҖ 20

⇔ẞҖ 28 ⇔Ȳ֮ᶮ ậᴞ ETOPO2Ȳ Ɫ 4 иȴ 

 

Ӑ Ẃ ᵌד2007 Ẃ ᴩ ȴ2007ד 10ѣ 6 Мїᴯ

ᴯὑὧ 121.9⇔ȳҖ 25.0⇔Ȳ10ѣ 6ѡ ѡ Мї ὑү ὧҖѠ

ừ ҵ Ɏ 6.19ế 6.20ɏȲ Є ҙ Ɫ 300 kmȲМї Ɫ 900 mbȴ

Ӑ ᵌ П оⱢᶙԓ ὑὧ 121.9⇔ȳҖ 25.0⇔Ȳṳ

Ѭᴯ о╥ᵡ֥Ѿ ȴḖ П Ѡ Ɫה ἤ Ѡ 5ȳהɎה

ה 6ɏȲẔМҔᵶ■ѫϩȲᵀЛҔᵶἉᶩ ϩȴ 

 

ה 39П ϩиӁֽ 6.21ἬӱȲӦ ҠṓȲ Мї צ Ϛ ᵅ ϩּפ

Ɫ 945 ђȲ ϩṳὑ Мї 500km∟Ȳ ⱢỂ ȴ 

 

ה 36П иӁ ֽ 6.22ἬӱȴӦ ҠṓȲ Є Ɫפּ 55 m/sȲ

ᴯὑ Мї 50 еṭ ȴӦὑ оП ȲӐ ẂἬ ӣП ϩ… Cd 

(drag coefficient) ӣ Large and Pond ҏᾼ הɎה 41ɏȲ֯Л֝ᾼ ϯצЛ

֝ᾼ Cd Ҡ ӣȴ 

 

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

      (41) 

 

Ɫ Ӑ ẂȲӐׁשṅ ПЄ ϩ ế ϩ иᵑ ϤȲѿ

ᴯП ȴ֯ Ὠ П∟Ȳԛ֥ẆЄ ϩ ế ϩ ᴩ

ȴ 

 

֯ ПЄ ϩ ế ϩ иᵑ ϤȲѹ ֥Ѿ ∟Ȳ

Ӑׁשṅ о ⱢϚ᾿ Ȳṿӣ ἤ ạѠ Ȳṳה ᾭ
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ᴩ Ȳ Ϛ ҳἍи έ⇔ȲҔ ӦӢכᴟ ү Пᶙ ӢỄ

Ȳ ϡ ϚἍи έ⇔Ȳ έ⇔ Њᴟү ᾘ ȴ 

 

6.23ṆԝⱢ Ϥ П ϩ Ἤ ӢПѬᴯ оȴӦ Ҡ῀Ȳ

ϩП ϯ Ѭ ⇔ Ȳ ϩ ȴ Є ѬᴯⱢ 0.5 mȲ

ѻ иӁὑү ᴫỴҵ ȴ ᵅ ѬᴯⱢ 0.1 mȲѻ иӁὑЄ ὧỴȲ

Ὠ֥Ѿ ȴ 

 

6.24 ṆԝⱢ Ϥ ПЄ ϩ ∟Ἤ ӢПѬᴯ оȴ ϩ

⇔ Ѭכ ὋсȲѹЛắѬ П Ȳ֪ױѬᴯ о ᾿ ᴯὑ М

ї ῺȴӦ 6.24(b)ҠṓȲ֯ ắЄ ϩП ϯȲѬᴯὋс ֵПᴯ Ɫ

ү ὧҖѠ Ȳ ѬᴯὋсּפ 0.05mȴ ᾓП Ѭᴯ έ Ȳ

פּ 0.056mȴ Ὠ֥Ѿ ȴ 

 

6.25ṆԝⱢ֝ Ϥ П ϩ Є ϩ ∟Ἤ ӢП Ὠȴ

Ӧ Ҡ῀ȲẔ ὨЄ Ɫ ϩ ϩ П ἤ ֥ȲẔ ֪ⱢӐ Ẃ ◕

Ḗ ἤ ѬᾌѠ П╝ȴӦה 6.25(b)ҠṓȲ ӂ ᵧ

Л֝ Ѭ Ȳᴯὑ ᴫỴ כ ЄᾼѬᴯϱсȲЄ ὧỴѬᴯϯ П ᾓȴ

Ẕ Ὠ֥Ѿ ȴ 

 

6.26ṆԝⱢ֝ Ϥ П ϩ Є ϩ ∟Ȳ Ẕ Ὠ

Ἤ П☼ ☼ ȴắ П ☼ Ӽᵧ Ȳᴖ֯ү ᴫỴế

М Є ὧỴȲᵛ ∂ᾘ ếү ᴫ⁮ᾘ Ϛ ᶁצ Є☼ Ȳế 6.24Ṇԝ

ד ȲҠ ֯☼ Єᾼ ȲẔ ѬᴯϷד ȴ 

 

6.27ṆԝⱢү Ể Ϥ П ϩ ȳЄ ϩ ế о

∟ПѬᴯ оȲ έ⇔ⱢҳἍиȴ Мᶙ Ҕ ӢỄ Ȳ

ὑᴫыӂ◦ᶮכȲ ᴫҖѠ֣ ү ѹ М Є ᴩ Ȳ֯ү в

כ ЄП ѬᴯȲẔ Ὠ֥Ѿ ȴ 

 

6.28ṆԝⱢү Ể Ϥ П ϩ ȳЄ ϩ ế о

∟ПѬᴯ оȲ έ⇔ⱢϚἍиȴ ү Ӑ ếᾘ

Ȳ֪ү Ѭ ắ ϩ Є צ Є Ѭᴯȴ Ὠ

Ҡ Ẕ Ѭᴯὑү ᴫ ếМ Є ∂ᾘ Ϛ ȲẔ Ὠ֥Ѿ

ȴ 
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6.19 2007■ ɎCWBɏȴ 

 

 

6.20 2007■ ɎCWBɏȴ 
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6.21 ү Ể ắ ϯȲ ϩ ᶮȲ ᴯ mbȴ 

 

6.22 ү Ể ắ ϯȲ ПиӁȲ ᴯ m/sȴ 
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6.23 (a) ү Ể Ϥ П ϩ ∟ȲἬ ӢПѬᴯ оȴᴥ

ῶѬᴯ Ȳ ᴯ mȴ 
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6.23 (b) ү Ể Ϥ П ϩ ∟ȲἬ ӢПѬᴯ оȴᴥ

ῶѬᴯ Ȳ ᴯ mȴ 

  



 84 

 

 

 

 

 

 6.24 (a) ү Ể Ϥ ПЄ ϩ ∟ȲἬ ӢПѬᴯ оȴ

ᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.24 (b) ү Ể Ϥ ПЄ ϩ ∟ȲἬ ӢПѬᴯ оȴ

ᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.25 (a) ү Ể Ϥ П ϩ ếЄ ϩ ∟ȲἬ ӢПѬ

ᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.25 (b) ү Ể Ϥ П ϩ ếЄ ϩ ∟ȲἬ ӢПѬ

ᴯ оȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 

  



 88 

 

 

 

 

 

 

6.26 (a) ү Ể Ϥ П ϩ ếЄ ϩ ∟ȲἬ П☼

☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.26 (b) ү Ể Ϥ П ϩ ếЄ ϩ ∟ȲἬ П☼

☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.26 (c) ү Ể Ϥ П ϩ ếЄ ϩ ∟ȲἬ П☼

☼ ȴᴥ ῶ☼ ЄЊȲ ᴯ m/sȴ 
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6.27(a) ү Ể Ϥ П ϩ ȳЄ ϩ ế о

∟ПѬᴯ оȲ έ⇔ⱢҳἍиȴᴥ ῶѬᴯ Ȳ ᴯ mȴ  
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6.27(b) ү Ể Ϥ П ϩ ȳЄ ϩ ế о

∟ПѬᴯ оȲ έ⇔ⱢҳἍиȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.27(c) ү Ể Ϥ П ϩ ȳЄ ϩ ế о

∟ПѬᴯ оȲ έ⇔ⱢҳἍиȴᴥ ῶѬᴯ Ȳ ᴯ mȴ  
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6.28(a) ү Ể Ϥ П ϩ ȳЄ ϩ ế о

∟ПѬᴯ оȲ έ⇔ⱢϚἍиȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.28(b) ү Ể Ϥ П ϩ ȳЄ ϩ ế о

∟ПѬᴯ оȲ έ⇔ⱢϚἍиȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 
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6.28(a) ү Ể Ϥ П ϩ ȳЄ ϩ ế о

∟ПѬᴯ оȲ έ⇔ⱢϚἍиȴᴥ ῶѬᴯ Ȳ ᴯ mȴ 


















































