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Ϛ   

ṅשׁ 1.1 ӭᾼ 

ῧ Ɫ ὧ ֮ ᾼ ȲἭ Є ὔȳ ԏцᾬ

☼ ԉ ȴ ᴖȲẔ Ὼыӂ◦ Ὅἤ ᾼ ֮ ᴯ Ȳ ắẞ

ủ ἤ ȳ цẔ Ӣᾼ  ᾌ Ȳ № ᾜׄԓ

ἤц Ѐ ứἤȴ ᵑ╥֯ – Ȳҵ Ἤ Ӣᾼ  ᾌ

Ӧ ЀϤЀ Ϥ вȲ ᴖі вὙ ᾼᾌ цԚ ȴ

Ԛ Л כ ᴃѬᴯ оȲϷҠ ᾜᵺ ȳ

Ѐ ╟ Ȳ ᾬ ẫᵂ ׄԓȴӭ› ϱȲ

ῧ иеҨѻ Ṽ ɦῧ ᾜᵂ ᾃ Ṷ

ɧ ứȲ ӻ МҶ ϱȳ ϱ ц ӻ

ṅἬשׁ ᶾ ṅМї(ѿϯשׁ ӐἬ ᶾМї) ᴃ ⇔ ᵛ

Ṇ Ȳ ҵ 25 Ԇ 1еѐѿϱȲ ᵉ

в ( ) ѠהȲ ᴩ ᵂ Ȳ ᵍ Ӣ ȳ

ṶԈȲѿ ׄԓȴ 

Ὼדῧ ᶝ ᾨҒ Ȳ צ╠

ғ ҵȲḆ ԏȳԅ ֵа Ȳѿ Ӗ ᷾ ṳ

с ȴ ᴖȲ֯ԓ о ϩϯȲ

щ ṶԈᾼ Ӣ с ȲẔ᾿ – ӢП ╟

כ ֯№ ȲЛ Ҡ Ѐц ᾬȲӼ ᾘỴӖ ӢỄ

ׄԓᶮ֚כ ȴ ϱ ╚ Ȳ ῖԌצ еҨ(ѿ

ϯ еҨ)ῧ иеҨБ ד ᵂ Ȳ ᴷ֯ צ

₤ Ԉϯצ с ᴃ ⇔ȳ ᵅ ṳ ’ ׄԓȲⱢ ›

‎ ḟП ȴ ҟБֵצ Ἠ ṅȲשׁ

вᾌ ἤ ᴃԚ Ȳ₢ὑѬЏ ∂ ₤ц ᴩ

ȲϢϩц Ӑכ Ȳ╝ ѽד ѬЏ ṅиέȲⱢשׁ

ϚḔ в  ᾌ о ἤȲѿ Ϥ Л֝Ѡ П вҵ



 

1-2 

 

ᾌ ἤцẔ ᴃ ứἤ Ȳ ᴩѬЏ иέЬẓצ ϱП

ᴕ ȴ 

Ӑ ӂ ѬЏ 8ᴟ30ּה П ⁄ᾌȲ  

ᾌ ϯῧ ֢ᴯ ὨȲṳ иέ ᾌ Ȳ Ϛ

Ḕ έῧ ֯Л֝ Ԉϯᾼᾌ ἤȲ ᵑ╥  

ᾌ ᾼ ὨȲѿ вᾌ ֯Л֝Ὲ ц ϯ

о цẔ ֪ Ȳ ҏ ֥ῧ ᾓ ҠᴩᾼḂ ∂ Ȳ о

Ѐ ╟ ׄԓἤȲṳ ẁӑẃ ḟ ц Џ П

ᴕṼ ȴ 

ṅשׁ 1.2 ӭ в  

Ӑ ѻ ѿӂ ѬЏ ₤ ῧ ᴃЛ Ȳṳ

ϚḔиέ вᾌ ἤц ᴩ Ѡ שׁ Ȳ Ɫ 112ᴟ)ד3

ɦῧ(ד114 ɧᴞᴩׁשṅ Ȳ֢ד⇔Џᵂ ӭֽϯȸ 

Ӑ (⇔ד112)ד1 Ԓ֫ ѝצ╠ Ȳ ῧ ᴃ

⇔ ד ὨȲῴḔכṅשׁ і ᴃ П ἤȲҔ╗Ẕ

иӁȳᾌ оцѻ Ϥ ᾌ֣ ԈȴẔװȲᵓӣӐἬ  ὑῧ

ᵉ П Ȳ ᴩ ȳᾌ ȳ ᴄ ☼ ἤ

иέȲ ѿ ứ֥ừП ᾌ Ԉȴ цỂ ֮ᶮ Ȳ

Ὼ Ȳ сѬЏ ₤ ⇔ȴ Ѡ ȲṼ ӐἬ ᶾМ

їӂ Ѭ цדᴿ√ ⁄Ȳ ῧ цỂ ֮ᶮ┬ѩẂ ЊȲ∂

ứᶩѬЏ ₤ȲṳṼ ᾌ ἤ ԈȲ ⱢЛ֝Ѡ ѩ

П ȴױҵȲ֪ ṿӣȲⱢדֵ ’Ϣ ׄԓ ∂

ứȲ112ד⇔ ϡ Џ Ȳѿ ẁṏֻᾼ ȴ 

ѻ⇔ד113 Џᵂ ӭⱢṼ ∂ ӂ ѬЏ ₤Ȳᶙ ῧ

ц Ὼ ₤ȲṳṼ ῧ ἤׁש ╟ ᵂ

₤Ȳẁ∟ ᴩѬЏ ṿӣȴ֝ вҵᾌ ἤȲ

Ở цᾌ иέȲ ӱἤᾌ ȳ ц Ȳṳ



 

1-3 

 

в֢ … ȲиέЛ֝ᾌ Ԉϯ ᴃ ứἤȲד ὨҠ

Ɫ∟ ῧ ᾌ ԈП ᴕȴ 

Ӑ(114)ד⇔Ṽ › ᴩӂ ѬЏ ȲҔ╗в

Ѭ ȳẓ ạ ᾬцҵ ἹӰ Л֝Ѡ Ȳ

› ֢ Ѡ Ȳиᵑὑ  ᾌ Ԉϯ ᴩѬЏ ₤ Ȳ ѿ ᴷ

Л֝ ╟ ᴃв֢ П ȲṳиέẔ   ᾌ

כ Ȳ צ Ḃ ῧ ᴃЛ ȴ 

 ṅѠᾎשׁ 1.3

Ӑ ѻ Л֝ Ѡ ᵅῧ в П Ὠȴ

ṅѠᾎשׁ Ὑֽϯȸ  

έѝשׁ .1 ȸ 

    ṳׁש вҵצ ⇔ ᴃԚ Пד ѝ ȲҔ

ᵶῧ ד ᴃЛ Ẃиέȳ ἤׁשṅȲѿц Ἇ

ѬЏ ὨȲכ ϚḔ ᴃắ Пѻ ԈȲ

ẁ∟ П ᴕȴ 

שׁ .2 ѬЏ Ѡ ȸ 

    Ṽ › в Ȳὑӂ ѬЏ М∂ ứᶩ 1ȸ100 ѐ

₤Ȳṳиᵑ╟ᵂЛ֝П ȲҔ╗в Ѭ ȳẓ

ạП ᾬȲѿцὑҵ ὧ ἹӰ ╟ Ѡ ȴ 

3. ᴩ ȸ 

    Ɫ ҵ Ϥ П ȲӐ Ṽ ᾌ ἤ

ứ ᾌ ԈȲὑ  ᾌ ԈϯȲ Ϛ ᴩ

Ȳ ױ ᴷЛ֝Ѡ ֯ ᴃвЛ֝ ᴯ Пᾌ

Ὠȴ ҵ в Пѩ ȲиέЛ֝Ѡ ὑ
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П ὨȲṳ ֢ ֯Л֝Ϥ ᾌ֣ ϯП

ὍЄ ἤȴ 

4. иέ Ὠцׁש Ḃ ∂ ȸ 

    ᶙכ∟Ȳ ֢Ѡ П ᴩ ѩ Ȳ ֥

… Ȳ   ᾌ ὑ ᴃвП כ ȴ ϚḔ ֢

Ѡ Ḃ ᴃ ⇔ Ȳ ҏẓҠᴩἤᾼЏ Ḃ ∂ ȲᵂⱢ∟

П ᴕȴ
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ϡ  ѝ ֫  

ῧ ᴞ 4 ∂Џ ᶙכ∟ȲӦὑῧ Ѐ ֣ыӂ◦ Ὅ

Ȳ ҵѬ 30̡40еѐѬ Ȳᴖ 2еṭҵᵛ Ѭ ᴍᴏ

ѿϱȲҵ П  ᾌ ֯ӑ ᾓϯȲ᾿ ᴟ ᴃȴᴞ

ҳ ∂Џ ᶙכ∟Ȳ ₤ᵧ  ѹвҵ Ȳה₤ ᴃв 

ᾌ Ɫכ в Џ ═ ᾃ Ȳנ ṅשׁ ֮

вҵѬᴯ оȲ ҵᾌ Пה11̡15ּפּ ⱢѻȲ

ᵀ вᾌ ⁯ᵧ  Пה100̡200ּ Ȳ ӱᵅ ὑ

ᴃвὍЄԚ ȴױ ὔ ֯ᾜᴯ Ӣ  сḛ Ȳṿ

ắϩ Ȳὔ Ӣ ȳ ẫМ ṶԈȲ ᴃ ⇔

ᵂ ׄԓ כ ȴӐἬ ᶾМї  ד ц

Ȳᴯ ֵ ѿῧ ᴃԚ Ɫѻ ᾼṆ ἤׁשṅȲ ֮

ᾌ ȳ иέцѬЏ ₤ ֢Ѡ Ȳѿ ᴃ

ᾼЛ ạ ֪Іȴ 

ᴖȲ ṅȲשׁדֵ ὑі ῧ ᴃԚ ᾼѻ ᾌ Ь

ӑ Ϛ ȴ╠כצὨ ╓ҏȲῧ ắạὑҵ Ѭ Ѐ

֣ыӂ◦П ᴶᶮᾭȲҵ   ᾌ Ϥ ᴃ∟ ὔ֯⅔ Ѭ

в Ȳ ᵅ ὍЄ Ԛ ═ Ἃ Ȳṿ ᾜц ẫ

ᵂ М ȴҒϱ ᾬȳṮᾌ ắ ὑ╠צ ╟

ḖȲṿ ἤḂ ╟ ѿЄ Ḇ ȴ 

ȲӐױ֪ ὑ ᴩӂ ѬЏ ›Ȳ Ṇ о֫ ѩ שׁד

ṅכὨȲ ἤȳ ᴃ ᴶᶮ ֵṔ⇔ ᴃԚ

ȴ Ӧ Ἇ ὨПכ ֪ Ȳ ⱢӐ ∟

ứ Ԉ שׁ Ѡ П ᴕṼ ȴ 

ד 2.1  ṅשׁ

◦Мֵ֯׀ Л֝ѐ⇔ ϩẃ ᾼᾌ Ȳ Ɫ ϩȳ
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ϩц֮ ֪ Ἤ Ἤצᾌ Ȳѻ ѿᾌ ȳ (Ἠᾌ )цѬ ᾬ

ᵧ ȲMunk(1951)ẓצЛ֝ ϩП֢ ₤ᾌ ₤ цẔἬ

Пᾌ ֤ ȲṼẔ П Ȳ ᴕ Ϣ(2025)ֽ 2.1

Ἤӱȴ 

 

2.1 ◦ᾌ и  

ᾌ ҠṼѻ ᵂӣϩ   иⱢ 7 ȸῶ ϩᾌɎ Њ

ὑ0.1ּהɏȳ ϩᾌɎ0.1̡1ּהɏȳϚ ϩᾌɎ1̡  ɏȳה30ּ

ϩᾌἨṸ ϩᾌɎ30̡300ּהɏȳ  ᾌɎ5и ʲ12Њ ɏȳ

ᴄᾌɎ12̡24Њ ɏѿц ᴄᾌɎ 24Њ ɏȴẔМȲɦϚ

ϩᾌɧ ɦ  ϩᾌɧⱢ Џ ᾃᾼ ₤Ȳ›῏ѻ

Ɫ Ȳ∟῏ вԚ йד ȴ 

Ɏwind wavesɏⱢӦ ԈἬ Ӣᾼ ϩᾌȲ֪כ

ȳ ֣ȳ═ ц ѐ⇔ ד ȴ ϩ֯ Ὅ ϱ═

ᵂӣȲ Ӧ ᴟѬ Ȳᶮכᾌ  ᾌ ᶁ  ᾼᾌ ȴ

ױ ᾌ ֵᵧ Л ⁄ Ғᶮ ȲẔ Мὑ 8̡ Ȳה12ּ

ὑ ҵ ᾓМ ẞᾼѻ ᾌ ȴ ᾼ ֯ὑẓ Ȳ

Ϥ Ѐ∟ὔắ᷉ ᵂӣ ᴖṣ Ȳ֪ Ȳֵױ Ѐ

ҵ טּ П ứἤȲ ᴃ ⇔ צ ȴ 
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Ɏswellsɏ⁄Ɫ ᶮכПᴞӦ ϩᾌȲẔ Ю

ὑ 5̡ Ȳᾌה30ּ Ҡ 1̡ 5еѐȲẓצ  ἤȴ

∟Ȳ ‍и֪כ ἤӻФᵂӣᴖ Ȳ ϯ

 ѹ Мᾼᾌ › ȴӦὑ ׆ ⇔ ȳɑ Мѹ

ЊȲ֪ױȲ֯ ᴍеṭᾼ ∟Ь ד═ ȴ 

Ϥ Ѐ∟Ȳ ₤ ҵ Ѐ ᴶ ӢԚ ԈȲ Ҡ

вѬᴯ  ȴӦὑῧ ֣ыӂ◦ Ὅ Ȳ ҵᾌ

ѾЛắ Ȳ   Ҡ᾿ Ϥ ᴃȴֵ שׁ

ṅ╓ҏȲ Ӣכ∟ᵛṿӑ Ὼ ȲЬ ῧ ὧ כ

Ȳ ҵᾌ ѿ 11̡ ᾼהּ 15 ⱢѻȲᵀ вᾌ ⁯Ҡ

ẞ ѿϱᾼה100ּ Ȳ ӱ ὑ вѬᴯצ 

ᾓȴ 

2.2 ῧ ᴃԚ דד  ṅשׁ

Ӑ ѝ ֫ ֵ ֣ ᾛ Џ ╗ὨȲҔכṅשׁ

ᴃ Ḃ ᶾ ѝ Ȳ в  ᾌ П֪כ ạȲ

ṳ ϚḔׁש ẓҠᴩἤПḂ ȴ 

Ӑ ṅѻשׁ ѿ ᾌ Ӧ ҵ ᴟ вȳ ȳч

ᴩⱢȲ ᴩӂ ѬЏ ₤ Ȳ ѿ ᴷЛ֝ᾌ ԈὑЛ֝

ϯȲ   ᾼч ȲѿцḀạ ᾌ ᾼצ ἤȴ 

2.2.1  

ȳ Ɏ1993ɏиέ ῧכ в ᾎӔ ẫᵂ

ᾼᾌ Ȳ Ὠ ӱ ᴃв֯׀ П  и Ȳṳ‍ Ӧ

Ϛ ѻ Ȳ ױ Ɫ  ╥ ῧ ᴃ ⇔ᾼ

ẃ ȴ 

ȳ Ɏ1996ɏὑ ớ – ֯ῧ вҵᵉ ᾌ Ȳ

Ὠ╓ҏȲҵ ᾼѻ פּ Пה11̡15ּ֯ Ȳṳӑҏ
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ᾼ  ȷ ᴖ֯ Ѐ ᵛБ ẞ ᾼ  Ȳᴖв

Ɏ ᵑ╥ 8 ɏꜙᴟҏ   ѿϱᾼה150ּ Ȳѹ כ

и Ѿ ҷȴױϚ Ὠ ӱȲᵛṿ ҵѻ ЬⱢ Ȳ 

Ѭᴯ ֯ в ὍЄṳѻ ȴ 

Ɏ2002ɏѿ װ ПѬᴯּנ ᴩᶶ Ӵ ɎFFTɏ

иέȲ╓ҏҵ ᾌ ѻ ɏȲᵀהּ 12̡13פⱢ0.08HzɎּפּ

в ⁯Ὑ ҏ פּ 0.01HzɎּפ ɏПᵅה100ּ ȴׁשṅӼ Ȳ

ᾼ в ἏἏҏ ֯ Ữӑ᾿ ›Ȳчᴖ֯

∟ṳӑ═ оȲ в ЄЊ ᾌ צ ҵȲӼắẞϤ ᾌ֣

Ԍכ ȴ 

ὭɎ2003ɏ ϚḔѿ ЊӂѠᾎи вѬᴯᶧԝὑ ◕

Пѻ ╓иȲכ в ѻ הⱢ87.6ּפּ Ȳṳ╓ҏҵה152ּ

Ь ה15ּ ᾼ Ȳᵀв Б Ѿ Ɫ  ѻ Ȳ

ӱ ᴃв ֯׀ ứᴞ Ȳѹ ṷ ϱ ᾜЛ

ȳ ẫМ ד⇔ ȴ 

ϢɎ2025ɏ ₵ȳЊѴ ᴏ Ȳѩ ῧ ҵ

AWAC в 3 ᾼ  ᶧ Ȳ ֯ Ϥ

в∟Ҡ Ȳᵀ Ϥ ᾌ֣ ὧ⁮ὧѹ Єὑּה10ּפ Ȳ 

ὑ17 25  Ὼ Ӣ ὍЄȲ ᴃЛ ᾓȲ

ѹ17 … Єὑ25 ȴׁשṅכὨ╓ҏȲ9

ᾌ ᾼ ϩ ṾȲT   ПḀạצ Ȳч╣Л֝ᾜᴯ

ứᾌ ᾼ ϩṳЛϚ ȴ 

2.2.2 иέ 

Ɏ2000ɏ Ɫῧ ᾼ  ᴃ ѻ ╥Ṹ ϩᾌἬ Ȳṳ

‍ ɦ ᾌɧɎedge waveɏᵛҠ ȴ╓ҏҵ БצṸ ϩ

Ȳᵀ֯׀ Ϥῧ ⁮ Ỵפ о ∟Ȳ  ὍЄȲ

ԛ ֥ẞ вᶮכ ᾼᴍּה Ȳ ὙᾘỴ֮ᶮ ᵅ ᾌᾼ
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ẓצ Ṕᴥȴ 

ϢɎ2010ɏ∂ ῧ ᴃԚ Ȳה ה צ а ᾎ

Ḗ ịѠ Ȳṳה ᶙԓч ȳ ич ȳ ꜜѿцἉᶩ

ҷ ֪ ϤȲ Л֝ цᵉ ᴃԚ ᾼ Ȳṳѿ ớ

Ɏ1994ɏ Ẃ ᴩ ȴ Ὠ ӱȲ ה ֥ ԛ в

ѻ ᾼԚ ȳ ⇔ Ȳ Ὑ ᴃ Ҡѿ ᶮ ч Ԉ

ᾼ ֥ ȲӼ ⱢḂ Ѡ ᴷЏẓȴ 

ϢɎ2011ɏѿBoussinesq₤ῺỴᾌ ɎMIKE21 BWɏה

∂ ῧ ᾌ ȲԒѿ ᾌ Ɏ<30ּהɏ

Ȳԛ ᵅ иכ ⱢϤ Ԉ Ϥ ȴ Ὠ ӱȲᵛṿ ứ

ᵅ Ȳ вЬ ҏ ᾼ  Ȳ Ὑ ᴃ  ᾌ Л

ᶙԓҬ╥ɦҵ  ᾌ᾿ ϤɧȲӼҔᵶ ₤в ‍ ἤדФᵂӣἬԛ

Ӣᾼ  и ȴ֝ ϚׁשṅϷ ֯ ҵ Ỵ Ɏ Ỵ ɏ

П Ȳ Ὠ ӱȲϤ в  ᶁὙ ϯ Ȳ ӱɦ

Ỵה ɧẓ ֯Ҡᴩἤȴ 

Ể ϢɎ2022ɏᵓӣFUNWAVE-TVDɎ‍ ἤBoussinesq₤

ɏה ∂ ѵ Ɏ2005ɏᾌᾓȲѿJONSWAPɎ ᾌ 7.8פּ

еѐȳ׆ ɏṳиᵑה14ּפּ ứENEȳEȳESEȳSE Л֝Ϥ

ᾌ ȴ֣ Ὠ ӱȲ Ҡ֝ה ҵӱἤᾌ иӁ вṸ ϩ

ᾌ ȸҵ ᾌ ЬѿϤ Ѡ֣ⱢѻȲT в ѻ Ӧ 

ѻ Ȳѹ Є  ἏἏҏ ֯ Ѐ ᾼв ȴ

ᾃ ᾼ╥ȲESE֣ SE֣ Ὼ Ѐѻ ЀѠ֣ȲᵀENE֣Ϥ

ϯᾼṸ ϩᾌ ֯в ӼҠ ֝ ꜙᴟḆ Ȳ ӱ ᴃԚ Ϥ

Ṕ⇔ᾼ ⇔ṳ‍ ɦӔ Ӊ ẃ ɧȲᴖ╥ ᶮȳ в

ҵ ᴶԚ֝ᵂӣᾼ Ὠȴ 

2.2.3ѬЏ ₤  

ц´(1996) Л֝ᾼ в Ѡ Ȳ Ḃ вᾼ 
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Ԛ ȲᵀҬ צ ᾼ Ὠȴ Ϣ(1997)Ӧ ὧ Ḃ∂ȳ

רּ ☼ ἋᴼḂ Ѐ ȳц⁮ Ỵ– ᾼ Ȳ ҏֵ

Ѡ вᾼ  Ṯạ ȴ 

´ Ϣ(2000)ἷ в ȳѿц֯ ҵҒ Ἠּט ᾼѠהẃ

  Ҡ ᾼṮạѠᾎȲẔМԚ Ϡ 3 (12.6ȳ13.5ц

цҳ(ה15.3ּ   (40ȳ100ȳ140ц160ּה)Ȳṳ 140ц160ּה

ᾼϤ ᾌ і вᾼ  ȴ 

ѬЏ ₤ ȲЄֵắ ὑ ȳ ԉ ֣ᾼ ạȲ

ứю ứᾌ Ԉ ᴩ Ȳ֪ ȲҠѿױ Ẕ ⱢϚ ᾼЏ

ᵂȲ █ṷ ᾼ ᴃᾌ ᶮȲἨ █ṷ і Ԛ ȴ 

2.3 Њ  

ῧד   ᾼ ȳ ṅҠשׁ Ȳ

ῧ ᾼ ᴃԚ ṳ‍ Ϛ ԈἬ Ȳᴖ╥ẃᴞҵ  

Ϥ в ᴶ ԈӻФᵂӣϯᾼ ֥ ȴ в ὍЄᴯ

ẓצῈ Ȳắҵ ᾌ֣ ᾌ ἤ Ȳ ϚḔ ᾜȳ

ẫ ᾬМ ׄԓ ȴ 

ẁѬᴯ иӁ Ṽ Ȳ ӱ вҏ ᴍּה

ѿϱ  ṳᴴ ᴃ ἤὍЄᴩⱢȷ ⁄ ₤

ȳJᾌ֣ ‍ ἤӻФᵂӣ Ԛ ᾼ Ȳṳ╓ҏ  ṳЛ ẃᴞ

ϚϤ Ѡ Ȳ֣ӼҠ ὑ ҵ ᾘỴ ᾌ ȷᴖѬЏ ₤

⁄ ϚḔ Ϡ ЀЛ֝ Ḁạ  ᾼ ϩ ‭ Ȳ

ч╣ҏ ◕Џ ֯ ứ ᾌ ϱЬẓḂ Ὲ ȴ 

ṅБ∂Ӵṏֻשׁצ╠ Ȳᴖ ᴃ ᾌ ᾼ

…ЬҠ ϚḔ Ȳ ᵑ╥֯ ҵ  ֽᴶ ứ Ȳҫ

ҵȲḂ Ѡ ֵ ὑ ₤ ᶝ ȲT ᴍּהѿϱ ᾌ

Ὠצ Ȳч╣ҏ ạ ϚḔ оȲױҵȲֵ ѬЏ

ắ ὑᾌᾓ ֥ ᾎ ᶙ Ȳ ᾓ
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ϯᾼ  ᴩⱢЬ ԓ ȲӼ ạ Л֝Ѡ ᾼҠᴩἤᵒᵑȴ 

ȲӐױ֪ Ἃ ҟׁשṅכὨȲ ϚḔ ɦ֥ӂ ѬЏ ɧ

ɦ  ᾌ ἤɧП Ȳ вҵ Ȳ Ḃ∂Ἠ

Ȳ ᴷẔ ḀạԚ Пכ Ȳ Л֝ ᾬὑ

  ᾌ ᴩⱢȲ ẁῧ ᴃḂ Ѡ П ȴ
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Ϯ  ῧ ￼  

3.1ῧ ֮ѝ￼  

3.1.1֮ Ԉ ∂  

ῧ ᴯὑ ὧỴῧ ӀҖ Ȳ ᴫҖыӂ◦ȲὑҖ 23⇔

59и Ȳὧה11ּ 121⇔ 37и ȴה35ּ МҶЍ ȳὧ ыӂ

◦ȲⱢ ὧ ֮ ѻ Ȳֽ 3.1Ἤӱȴ Ỵ Ȳ

ҵ Ѭ о Ȳ Ỵ ᴍеѐᵛ 30̡ 40еѐѬ Ȳẓ

Ȳ ᵓὑЄ₤ ҏȲᵀӼ᾿ Ἥắὧ֣ ὧ⁮֣ẃ ȴ 

ῧ ᾼ ∂ ҠиⱢ 4 ѻ ◕ȴ Ϛ ◕Ɫѡᾙ

Ɏ1930ʲ1945ɏȲѡӐ╜ἈⱢ ὧ Ȳὑ ד1931 Ở

ЀȲ ϢЏה┤ ᴃЏᾎȲּ֯ר ⁮ ᴃȲ1939ד Џ

Ȳᶮכῴẓ ПὧᴫṮᾌ ц 3 ȴ ϡ ◕Ɫ ∟

Ɏ1945ʲ1960ɏȲ Ӗ╜Ἀ ∟ן ắ ╟Ȳṳὑ1959ד

Ϛװ ∂Ȳ1962דᶙЏȴ Ϯ ◕Ɫᶶ ∂ Ɏ1960ʲ1990ɏȲ

╜Ἀ ԓ ∂ Ȳῧ ὑ1970҅דᶙכ ϡ Ϯ

∂Џ Ȳ ∂ҵ ֵғ Ȳ ҉ᾜᴯṳҒ ȴ ҳ ◕⁄

Ɫ ҅о Ɏ1990דᴟЭɏȲ1991דᶙכ ҳ ∂Ȳ

ᴟ1,215е ȲѬ פּ 390е Ȳ 25צ ȲҠ 3

ᴟ10 ҏȴ 

ӭ›ῧ ӦὧṮᾌ ᴫṮᾌ ֥ᶮכҵ Ȳṳѿ ּ80פе

ѐᾼ в ȴв 16צ Ȳҵ 9 ȴ ₤ ᵧ

  ў Ȳɲᴞҵ Ѐ ן ᴟв Ȳ֮ױᶮ Ҡ֯Ϛ

Ԉϯ ẁṏֻᾼ ȴ 

֮ᶮѿ+ Ỵ ỵ ֥ⱢѻȲҖ רּ Ȳ⁮ ⁮

ỴȲ֮ Ӧᴫ֣ὧ≡ ϯ ȴ ҵѬ Ỵ о Ɫפּ 1:30

ᴟ1:50Ȳ ӱЄ ịị⇔ ȴῧ Ѭ ȳỴ Ԉ צ  
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ᶮṿẔẓщ Ѭ Ȳ ẁ ȲᵀϷ ẃ ╚ Ȳ

ѻ ắὧ⁮ὧɎESEɏцὧ֣ɎEɏПᾌ֣ Ȳ ủ Ҡ

ᾌ 4̡ 6еѐȲ׆ פּ Ȳὔה10̡15ּ ῧ ֯ ứѠ֣

Ԉϯ ӢԚ ȴ 

 
3.1 ῧ ᴯ ӱ  

( ẃ ȸ  (ד111-115

3.1.2 Ѭ ֮ᶮ 

ῧ ֮ᶮ ẕ₤ ϢЏה ᴃȲ￼Ѝ Ȳὧ Ȳ

⁮ҖẒ ⱢỵỴ + ӻ ֮ᶮȴӦὑῧ ҵ ыӂ◦ᴫỴЄ

ȲῺỴị⇔ ȲᴞỴ ֣ҵּפ 300̡500еѐᵛ 20̡30е

ѐѬ Ȳ2еṭҵѬ Ҡ ᴍᴏȲ ӱҵ Ѭ о Ɫ ȴ 

1,215еפּ ȲẔМѬ 390еפּ ȴ ₤Ӧ

ὧṮᾌ ᴫṮᾌ ֥ᶮכҵ Ȳв ⱢϢЏ┤ ᴃȲẒ῏ѿ

ד ȴҵ Ѭ 160еפּ ȲѬ Юὑ12̡16.5еѐȲҠẁ 3̡ 10

ҏȷв Ѭ 230еפּ ȲѬ 6.5̡10.5еѐȲ ֥Мȳ
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Њ₤ ᾜᵂ ȴвҵ ӂᶁѬ פּ 11ᴟ 13еѐȲѬ

⇔100еѐȲֽ 3.2Ἤӱȴ 

 

3.2 ῧ Ѭ  

( ẃ ȸῧ иеҨ11311דѣ ) 

ῧ ᵧ⁮Җ֣   Ȳɲ Ѐ Ѐ ὧ⁮ ὧѠ Ȳ֣ҵ

ӦὧṮᾌ Ɏ ּ1,640פеѐɏцᴫṮᾌ Ɏ ּ1,210פеѐɏᶮכȲ

Ṯᾌ ѿἹӰ ᾌ ȴҵכ в ᶩị⇔ּ1:200פȲ

Ѭ иӁᶁлȲἉ ѿ+ ֥ⱢѻȷṮᾌ ҵ ị⇔ Ȳּפ 1:30

ᴟ1:50Ȳв Ɫנ Џ ┤ᴖכȲἉᶩד ӂỌȲѻ Ӧ+

֫ ϢЏ ӂ  ȴכ

3.2  

Ӑ іӣӐἬ ᶾМї ד2022 цɦ ᾌ ц иέɧ

ῧ ᾌ ד ἤȲ Ὑῧ П ȴ 

ῧ ᾌד иӁ Ȳᾌ иӁѿ 0.5̡1.5еѐ ѩ

ȲּפⱢ66.6%Ȳҳủ ủ1.4еѐȳҍủ1.53еѐȲ֪ắוּ

ὧҖủ Ȳᾌ Єὑ╡ủ1.1еѐȳ ủ0.9еѐȲᾌ иӁѿ0.5

ʲ1.5еѐ ѩ Ȳ ủ ᴫ ắ ֮  Ȳᾌ Ɫҳủ ЊּפⱢ

0.9еѐȲᾌ иӁѿ0.5̡1.5еѐⱢѻȲῧ ᾌד и

Ӂ ȳ иӁȲ ֽῶ3-1ȳ 3.3Ἤӱȴ 
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ῶ 3-1 ῧ иủᾌד иӁ ῶ  

ủ  
ᾌ ӂᶁ

(m) 
Hs<0.5(%) Hs 0.5~1.5(%) Hs 1.5~3.0(%) Hs >3.0(%) 

╡ 1.10 2.40 82.50 14.90 0.10 

 0.90 17.60 70.70 9.80 1.90 

 2.80 32.20 61.50 3.60 1.40 וּ

ҍ 1.53 0.00 52.00 47.50 0.50 

ԓ  1.23 5.80 66.60 26.30 1.30 

 

3.3 ῧ ҳủцԓד ᾌ иӁ  

Ɫ ᴟד2002 )ד2022 Ɫ 96%)Ȳ ד

ѻ ӱἤᾌ ȳ цᾌ֣ Ȳֽῶ 3-2ἬӱȲ֢ᾌ Hsȳ

ᾌ֣ц TpиӁᴍиѩȲֽῶ 3-2ᴟῶ 3-4ἬӱȲᾌ ᾶ ֽ

3.4Ἤӱȴד ֽϯȸ 

ῧ דԓד Hsӂᶁ Ɫ 1.23mȳTpӂᶁ Ɫ 8.4sȲHs Є

Пᾌ / /ᾌ֣Ɫ 12.5m/7.3s/SWȳѻᾌ֣Ɫ ESEȲἬᴾѩẂⱢ

38.7%ȳ ᾌ֣Ɫװ1 E(P 32.1%)ȳ ᾌ֣Ɫװ2 SE(P 22.4%)ȴ 
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ҍủ Hsӂᶁ Ɫ 1.53mȳTpӂᶁ Ɫ 8.5sȲHs Є Пᾌ /

/ᾌ֣Ɫ 4.4m/9.6s/SEȳѻᾌ֣Ɫ EȲἬᴾѩẂⱢ 48.3%ȳ ᾌ֣װ1

Ɫ ESE(ᴾ 35.4%)ȳ ᾌ֣Ɫװ2 SE(P 11.0%)ȴ 

╡ủ Hsӂᶁ Ɫ 1.09mȳTpӂᶁ Ɫ 8.2sȲHs Є Пᾌ /

/ᾌ֣Ɫ 3.8m/11.1s/ESEȳѻᾌ֣Ɫ ESEȲἬᴾѩẂⱢ 43.8%ȳ װ1

ᾌ֣Ɫ E(P 31.8%)ȳ ᾌ֣Ɫװ2 SE(P 20.0%)ȴ 

ủ Hsӂᶁ Ɫ 0.92mȳTpӂᶁ Ɫ 7.9sȲHs Є Пᾌ /

/ᾌ֣Ɫ 9.3m/11.9s/NNEȳѻᾌ֣Ɫ SEȲἬᴾѩẂⱢ 46.4%ȳ װ1

ᾌ֣Ɫ ESE(ᴾ 33.6%)ȳ ᾌ֣Ɫװ2 SSE(P 10.4%)ȴ 

ủוּ Hsӂᶁ Ɫ 1.39mȳTpӂᶁ Ɫ 8.8sȲHs Є Пᾌ /

/ᾌ֣Ɫ 12.5m/7.3s/SWȳѻᾌ֣Ɫ ESEȲἬᴾѩẂⱢ 42.2%ȳ װ1

ᾌ֣Ɫ E(P 38.5%)ȳ ᾌ֣Ɫװ2 SE(P 14.0%)ȴ 
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ῧד 3.4 ᾌ ᾶ (2002-2022) 
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ῶ3-2 דῧ ѻ ᾌ иӁᴍиѩ ῶ (2002-2022) 

 

ῶ3-3 דῧ ѻ ᾌ֣иӁᴍиѩ ῶ (2002-2022) 
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ῶ3-4 דῧ ѻ ᾌ иӁᴍиѩ ῶ(2002-2022) 

 

3.3 ӑẃ  

Ṽ ɦ Ɏ111-115דɏɧȲ ӭ ѿɦ

о ֵаὢ Ȳ Ệ ֮ᴯɧⱢ їȴῧ Ɫ ὧ

ᾼ ȲẔӑẃ Ѡ֣ ֵ֣аоȳ о Ԛ Ȳ

֥ ȳ ԏц ◦ѝо ֵ ғ Ȳᶮכ ӀԚ ᾼ ₤ ȴ 

ῧ ֯ԓ ṆМȲứᴯⱢ ẓ ȳ ԏ ◦ѝо ӱ

ᾼ ֥₤ ȴ ҟ Ѐѿ+Ӱ ѬᾇҏЀⱢѻȲῺד Ḕ Ɫɦ

ṳ ɧᾼ Ѡ֣ȴ еҨ Ё֮ Ɫֵ Ȳ

Ҕ╗ố Ỵ ȳ ȳᾬ☼ ȳ ὧ ȳ

13̡16 Ѭ ԏ ȳ1̡ 4 Ѭ ц+Ӱ

Ȳֽ 3.3ἬӱȲ Ὑױ иЏ і ᷾ Ѡ֣ȴױ о Ҡ

с Ё֮ᵓӣ Ȳṳ‚ ЀӦ Ϛ ᵂ ₤Ɫ ֥ᾬ☼ȳ

ѝо ӱᾼֵао Ѐȴ֝ Ȳῧ ₤Ѡ֣ ֥

Ȳ Ѐ ẁֵаὢ Ȳṳ ֥ ȳⅎ ȳ ԏ ד

ᾼ ȴӑẃῧ Л ═Ẕ ᾬ ẫ ғ ȲϷ ȳ

ᾬ☼ М ὢ ȲכⱢὧ ֮ ◦ ӂүȴ 



 

3-9 

 

 
3.5 ῧ ӱ  

( ẃ ȸῧ иеҨ) 

Ɫ ֥ғ ԛứᴯȲῧ ӑẃХדᾼ∂ ὑ ╟

с Ё֮ṿӣ Ḇȴ ᴩ МȲ13̡16 цẔ∟ Ё֮

Ԓ Ɫ ԏӣ Ȳᴖ 5̡ 12 цẔ∟ ═Ɫ ц

ᾬ☼ ӣ Ȳɲ כ Ԛ ᾼ ȴ и Ӽ Ϥ›

∂ ПМȲ Ӏ Ḇ ἵ і Ȳ Ḕ

ғ ȴῧ ֝ о ╟Ḃ ȲҔ

╗ ╟ ȳ ╟ ȳ о ӻ

о ȴӑẃ вȲד5 ứ═ Ḃ ╟ȳᶙ ӻ Ṇ

Ȳṳ Ѐ ӂүȲѿ о ׄԓ ȴ еҨ

Ӽ ֮Ѡ╜Ἀ Ё֮♄оц ԏ Ȳ с ṿӣ

ȴ 

ῧ Ё֮ ╜ ѿɦ ♄о ӀԚ ɧⱢѻ Ѡ֣ȴ

еҨ ὑӑẃϫדᶙכ Ӏ ḆȲṳ Ѐ ₨ӀῈ

Ȳ֥ ẓ Ὅἤ ԅ ֣ᾼѬỴ ȴ Җ ◦

ᾬ ȳ ⅎ цԅ ╟ȲӉ ◦ Ṏ ԏ ṳ ᾼ ӱῈ

ȴױ Л ֮Ѡ ԏϢ ȲϷҠᶮכ ῧ Ӏ П ᾼ

Ȳ‚ ֮Ѡ с ȴ֯ ῂ Ȳῧ

ᾼ ὑ сЁ֮ṿӣ ȴ Ӧ
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ԏ ѝо ֣ᾼ ԛӢȲ ЀЛ ═ ќ ȲϷ ᵮі

Ӗ ᷾ Ȳ ԅ ȳ ȳ ц Ṏ ὢ ȴ ֵ

а Ҡה ֯ ═ Ѐ ғ ᾼ֝ Ȳ с ᶮ Ӗ

Ѭ ȴ 

3.4 Њ  

֥ѿϱȲῧ ẓ ҵ Ѭ֮ᶮ ἤȲẔ֮ Ԉ ғ

Ѡ֣ẓצḟứἤ Ȳᴯ ὑМҶЍ ὧ Ȳҵ ыӂ◦Ȳҵ

Ѭ оṣ ȲῺỴᵛ Ϥ Ѭ Ȳṿ Ѐ щצ ֦Ѭ ȴ ᴖȲ

ᾌ Ҡᾘ Ѐ ᾿ Ϥ ᴃв Ȳṿ вצЛ ȴɲҵ

֥Є₤ ẫȲв ⁄ ẁМЊ₤ᾜ ц ᵂῈ Ȳ

╝ ᴃ ⇔Ɫ ᴯ‎ ПϚȴ 

֯ Ȳῧ БӦ ₤Ɫֵаоᾼ ҅

ȴ еҨṼ М  Ȳ Ё֮ о ӀԚ

Ȳ Ҕ╗ᾬ☼ ȳ ц Ѭ и Ȳ Ӏ

Ḇ ἵ і Ȳ Ḕ Ϥ ȳ ԏц ◦ѝоד ╟ȴױ

₤Л сЁ֮ᵓӣ  Ғ ȲϷ Ѐ֯ ═ ғ

ᾼ֝ Ȳ ẓԅ Ṏ Ṕᴥȴӑẃῧ ᾼ ֯ὑ

ׄԓȳ Ә Ȳ Ӧ о ֥Ȳ∂Ӵ Ѐ ȳ₨Ӏ

ᴞ Ϯ῏ӂ ᾼẦ ȴה
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ҳ  ֮ ᾌ иέ 

ῧ ắ  ᾌ ᴃЛ ȲӐἬ ᶾМїȳ

еҨцẔῧ иеҨᴞ2020ד ὑῧ в 3

⇔ ẁԓ Ȳ Ɫ ц  ṅṿӣȴשׁ

Ɫ ῧ ⇔ᾼ ȲӐ ῧ  

Ȳ ӣᾌ иέѠᾎи Ȳ έ ҵἉ ☼ᾌה

ɎAcoustic Wave and Current profilerȲ AWACɏ в ⇔

ц ᾌ ἤȴ ѩ вҵᾌ Ȳ ȳ

⇔ …ȲṳиέЛ֝ᾌ Ԉϯ ᴃ ᾼ Ὠȴ 

4.1 Ӑ  

4.1.1ҵἉ ☼ᾌה (AWAC) 

ӐἬ ᶾМїὑ ד2001 8ѣ֯ῧ ὧṮᾌ ⁮Ѡׄ №

NORTEKеҨἬ AWACᾌ☼ Ȳ  ӣὑ  ᾌ ȴ

ᾼ ᴯ Ṯᾌ ⁮ 200mȲѬפּ 33mȲ 1.8mȲפּ⇔ ҵ

Ἁ ☼ᾌה ᴯ ֽ 4.1Ἤӱȴᴞ20231דѣ3ѡ ѻ

AWAC ứᾌ ⱢḕЊ 10и ц 40и

ỞȲḕװѿ1Hz 1024 Ȳּ17פи Ȳᵛ ֫ Ở

ϡ ạ Ẕ ֤Ɫ wpr ȲḕЊ 2 ֫ ṳБᵂ о

ᴞ ҏᾌ☼ Пѝֿ Ẕ ֤Ɫ wap(Wave parameter file)

ȴ 

AWACᾌ צה 2 ȲиᵑⱢ ה ϩ ц

ᾌהᾼ ⇔ Ȳӂ ѿ ᾌהᾼ ⇔ ⱢѻȲ

֪ ᾎиέ ⁄Ḃ ӣ ה ϩ и

έ ȴAWACᾌ֣ᾼ ϯ 3mѿϱᾼ☼֣ ᾌ

ᴖ ȲП∟ᵛ ֫ Ởϡ ạ ȲṳӢכҔᵶḕѡḕЊ

ᾌ☼ ᾼѝֿ ȴ ᴩᾌ иέ ∟Ȳ ӱἤᾌ ȳ
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ȳᾌ֣ȴἉ ☼ᾌה Ṇ Ϛ ῶȲֽῶ4-1Ἤӱȴ 

AWAC ẁ ѠהҠ Ӏ Ἠы Ȳ֯ῧ ϩ ӣ

ы ᴩȲ ⁄ 4G ֫ Ȳ֫ ∟⁄ ᾌ☼

ᴞ о Ϥ вȲ ҵἉ ☼ᾌה ▐ Ȳֽ

4.2Ἤӱȴ 

 

4.1 ῧ ҵἉ ☼ᾌה  

ῶ4-1 ῧ Ἁ ☼ᾌה Ṇ Ϛ ῶ 

 ⇔(N) ⇔(E) Ѭ    ᴯ  

HLAW01H01 23°58'02" 121°37'34" -33 m 

2001/08-

2025/12 

( М) 

AWAC 
ὧṮᾌ ⁮

פּ 200m  
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4.2 ҵἉ ☼ᾌה ▐  

4.1.2 в  

ӐἬ ᶾМїὑῧ 9 ȳ17ц25 ▐ вԓ

ȲẔᴯ ֽ 4.3ἬӱȲ▐ ѱֽ 4.4̡ 4.6Ἤ

ӱȲ֢ ᴯ ц ֽῶ4-2ȴ 

 

4.3 в ⇔ ᴯ      
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4.4  9 ⇔ ѱ 

 

4.5  17 ⇔ ѱ 

 

4.6  25 ⇔ ѱ 
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    ῶ4-2 ⇔ Ṇ Ϛ ῶ 

  ᴯ  
 

⇔ ⇔ 

ῧ  HLHS01 9  24Á0'02.5'' 121Á38'14.6'' 

ῧ  HLHS02 17  23°59'19.8'' 121°38'03.8'' 

ῧ  HLHS03 25  23°58'26.0'' 121°37'36.4'' 

Ṇ Ɫы ᴞѻẁ Ṇ Ȳ ӣ ϩהѬᴯ  

ῺѬ ᾌ Ȳ ậ Ɫ2HzȲ ԓ ѠהȲ

ӣ2 Ѡה ᴩиέȴ 

(1) ϩᾌ иέ ứ ӣ2,048 Ȳ פּ 17и04ּהȲ

Ȳᾌױ֪ Ṇ ứḕ20и ҏϚ ᾌ Ȳв Ҕ

ᵶӱἤᾌ (Hs)ȳӂᶁ (Tm)ȳ (Tp)ȳ ( ) ᾌ (Hswell)

ц ( ) ӂᶁ (Tswell) ᾌ ȴ 

(2) Ṽ ϩ ᾼѬכ Ȳɔ ӣ ϱйᾎ 2048Ѭᴯ ᶧԝ

в Єᾌ (Hmax)ȳ Єᾌ (Tmax)ȳH1/3ȳT1/3ȳH1/10цT1/10

ᾌ ȴ 

в ⇔ Ṇ Ȳ Ӑ ▐כ иⱢ ᾌ Ṇ ц

Ṇ ȴ 4G ᾌ

Ṇ ן П ᵛ ֫ ᴻὢ Ȳὑ ᴻὢ ᴩ

цᾌ иέ∟Ȳԛϱ ᴟӐἬ ᶾМї Ȳṳ ᵛ ӱ

ᾌ иέ Ὠц Ṇ Ȳ ⇔ Ṇ ▐ Ȳֽ

4.7Ἤӱȴ 
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4.7 ⇔ Ṇ ▐  

4.1.3 ṶԈ 

ῧ иеҨ ῧ ᵛ כ ᵛ Ȳ

Ɫӂ ᴩ ⇔ᵂ ȲṼɦῧ ᾜᵂ ᾃ

Ṷ ɧ ứȲὑ ҵ 25 Ԇ 1еѐѿϱȳ

в 8 Ԇӑ 1еѐ Ȳҵ Ṽ ҏ Ȳв

ὑ ẫᵂ ᶙכ∟ԛᴩҏ Ȳ ╟ҵ ɦ ȳҏɧ ạȳв

ɦ ɧ ạȲֽ ҵ 25 цв 8 Ԇ 1е

ѐѿϱȲвȳҵ Ṽ ҏ Ȳ ╟вȳҵ ɦ ȳҏɧ ạȴ 

Ӑׁשṅ ῧ иеҨ ẁ ֽῶ4-3Ȳ2016ʲ2024ד9ד

Ԛצ װ35 ◕Ȳѿ ắ֪ד2021 ϩ 4

ѡ6Њ  Ȳ2023ד⇔Ḍ Ɫ4ѡ2Њ щדПȲ2017װ
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8Њ Ȳӂᶁḕ ṶԈ═ 52.8Њפּ ȴ2016ד

ȳ2018ד רּ ȳ2019דⱷⱷȳ₉֛ṙȳҖ ȳ2020ד

ȳ2021ד ϩ ȳ2023דṖ ȲꞋ МҶ ӑ

Ӂ ȲԚ 8 ṶԈȴ 

ϚḔ ҵἉ ☼ᾌה Ȳ ד2018

Ṹ ֪ ю ҵȲ֢ ṶԈ Ở Пӱἤᾌ ȳ׆

цᾌ֣ Ȳ ֽῶ4-4Ἤӱȴ 

ҏ Пӱἤᾌ Юὑ 0.85ʲ3.32еѐȲ Юὑ 7.05ʲ

ȲẔМȲ(ὧҖὧ֣ᴟὧ⁮֣פּ)⇔Ȳӂᶁᾌ֣Юὑ75.85ʲ133.61ה15.61ּ

МҶ ӑ Ӂ ṶԈȲѿ ᴟד2016 ד2024  

ṶԈⱢẂȲ2021ד ϩ ҵ ᾌ ԈⱢӱἤᾌ 2.35еѐȲ

Ȳӂᶁᾌ֣131.38⇔(Юὑὧ⁮ὧ֣ᴟὧ⁮֣)Ȳה14.27ּ

4ѡ 6Њ ȴ ϩ ᶮכῴ ѿᴫҖ ҖѠ֣Ἇ √ ὧѠ

› Ȳᴯὑἃ ȳ √ ὧѠ Ȳ֯ ⇔ ∟Ȳắ і

Ở ֣ҖᴟὧҖѠ Ȳ֣ √ ȴѿӱἤᾌ Њ ѹӑ Ӂ

ṶԈȲ2023דṖ ⱢẂȲ ҵ ᾌ ԈⱢӱἤᾌ

1.22еѐȲ Ȳӂᶁᾌ֣123.58⇔(Юὑὧ⁮ὧ֣ᴟὧה11.31ּ

⁮֣)Ȳ 1ѡ18Њ ȴϱ Ṇ ’═ὑ ϱ Ȳṳӑ᾿

֯ Ӑ ȲᵀẔҵ ☼ ὧ цᾘ כ ȴ 

ҫҵȲӑ Ӂ ѹ ╟ ᵂ П ṶԈȲѿ2021ד

ⱢẂȲ ҵ ᾌ ԈⱢӱἤᾌ 0.70еѐȲ 7.35

 Ȳӂᶁᾌ֣129.2⇔(Юὑὧ⁮ὧᴟὧ⁮֣)ȴהּ

МҶ ֯ (https://rdc28.cwa.gov.tw/TDB/)Ҡ▲

Ȳϱ ӢỄ Ȳֽ 4.8̡ 4.10Ἤӱȴ ӱᵛ

―ӑ Ӂ ȲẔ Ь ῧ ᴃ Ȳɲѿ

в ᾜׄԓц ẫ ȴ 
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4.8 ϩ

 

4.9 Ṗ  

 

4.10  
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ῶ4-3 ῧ Ṯ ᵂ  (ד2016-2024)

֤  ҏ  ⌠   

Ҽᵄ  2016/07/06 20 07/09 07 2ѡ11  

ȳ қ 2016/09/13 16 09/17 17 4ѡ1  

 2016/09/26 16 09/29 07 2ѡ15  

* 2016/10/19 13 10/21 07 1ѡ18  

Ҽ ȳ  2017/07/28 18 07/31 07 2ѡ13  

щ  2017/08/22 10 08/22 18 0ѡ8  

ᵓ 2017/09/12 18 09/14 09 1ѡ15  

Ṹ 2018/07/09 23 07/11 20 1ѡ21  

Ѝᴎ 2018/09/13 22 09/16 18 2ѡ20  

4ѡ2 12 09/29 10 2018/09/25 *רּ  

О  2019/07/17 17 07/19 14 1ѡ21  

ᵓố  2019/08/07 17 08/10 07 2ѡ14  

Ӫ  2019/08/23 17 08/25 12 1ѡ19  

ⱷⱷ* 2019/09/03 21 09/05 07 1ѡ10  

ᴏ  2019/09/29 20 10/01 11 1ѡ15  

₉֛ṙ* 2019/10/10 11 10/12 07 1ѡ20  

Җ * 2019/12/02 02 12/03 13 1ѡ11  

* 2020/09/06 00 09/06 16 0ѡ16  

 2020/11/06 07 11/07 07 1ѡ0  

ϩ * 2021/04/19 14 04/23 20 4ѡ6  

ῧ 2021/07/23 08 07/24 07 0ѡ23  

 2021/09/10 17 09/13 07 2ѡ14  

 2022/09/02 17 09/04 11 1ѡ18  

ῧ 2022/09/11 11 09/12 16 1ѡ5  

₵ 2023/05/28 12  06/01 07 3ѡ19  

Ṗ * 2023/06/09 18 06/11 12 1ѡ18  

Ḍ  2023/07/24 10 07/28 12 4ѡ2  

қᵘ 2023/07/31 23 08/01 15 0ѡ16  

Ἦ 2023/08/29 17 08/31 06 1ѡ13  

 2023/09/02 10 09/04 15 2ѡ5  

ЊѴ 2023/10/03 10 10/06 10 3ѡ0  

ᴏ 2024/07/23 17 07/26 10 2ѡ17  

Ѝ Ẑ 2024/09/30 08 10/04 10 4ѡ2  

 2024/10/30 08 11/02 06 2ѡ22  

щẏ 2024/11/17 15 11/18 10 0ѡ19  
1ȸῧ иеҨ ẁד נּ ȲӐ  

2ȸ*Ɫ Ӂ  
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ῶ4-4 ṶԈᾌ  (ד2016-2024)

֤  ҏ  ӱἤᾌ Hs Tp ᾌ֣Mdir 

Ҽᵄ  2016/07/06 20  0.86 8.2 111.58 

ȳ
қ 

2016/09/13 16 2.57 14.37 126.39 

 2016/09/26 16 3.32 13.48 102.12 

* 2016/10/19 13 2.06 14.62 121.14 

Ҽ ȳ  2017/07/28 18 1.11 7.89 117.34 

щ  2017/08/22 10 1.96 8.43 113.1 

ᵓ 2017/09/12 18 0.85 7.05 117.41 

Ṹ 2018/07/09 23 - - - 

Ѝᴎ 2018/09/13 22 1.7 13.76 126.27 

 102.93 12.33 2.89 10 2018/09/25 *רּ

О  2019/07/17 17 1.63 9.28 101.94 

ᵓố  2019/08/07 17 1.47 9.63 95.84 

Ӫ  2019/08/23 17 1.14 7.63 112.47 

ⱷⱷ* 2019/09/03 21 2.02 11.28 131.61 

ᴏ  2019/09/29 20 1.13 13.99 113.18 

₉֛ṙ* 2019/10/10 11 2.1 15.15 118.45 

Җ * 2019/12/02 02 2.15 10.98 112.33 

* 2020/09/06 00 2.51 15.61 124.78 

 2020/11/06 07 2.23 9.89 106.92 

ϩ * 2021/04/19 14 2.35 14.27 131.38 

ῧ 2021/07/23 08 3.03 12.31 106.64 

 2021/09/10 17 1.3 10.39 133.05 

 2022/09/02 17 1.13 11.18 75.85 

ῧ 2022/09/11 11 1.8 12.1 110.08 

₵ 2023/05/28 12 1.96 15.19 131.7 

Ṗ * 2023/06/09 18 1.22 11.31 123.58 

Ḍ  2023/07/24 10 1.66 9.12 133.61 

қᵘ 2023/07/31 23 2.75 12.75 123.95 

Ἦ 2023/08/29 17 1.5 8.66 124.43 

 2023/09/02 10 1.91 10.99 107.61 

ЊѴ 2023/10/03 10 2.23 9.52 92.2 

ᴏ 2024/07/23 17 2.18 9.88 98.06 

Ѝ Ẑ 2024/09/30 08 2.54 9.48 116.36 

 2024/10/30 08 2.63 10.02 96.09 

щẏ 2024/11/17 15 1.63 12.77 103.48 

1ȸ ẃ :ӐἬ ᶾМїῧ ҵἉ ☼ᾌה ד2018) Ṹ ю ) 

2ȸ*Ɫ Ӂ  



 

4-11 

 

4.2 вȳҵ ᾌ иέ 

Ӑ 12ѣῧד1ѣᴟ2024ד2023 в ц ҵ

ᾌ ѻ AWACṆ ᴞ П ᴩиέ Ȳ2024ד

10ѣϯ25 ע ֪ כ Ȳ Ȳ╝

Ϥ ȴ 

ҵAWACѻ ӱἤᾌ Hsȳ Tpȳӂᶁᾌ֣MdirȲֽ

4.11Ἤӱȴѻ ӱἤᾌ Hsӂᶁ Ɫ1.16mȲ Tpӂᶁ

Ɫ7.6ּהȴӱἤᾌ Hs Є Ӣ 10ѣ31ѡ15ȲẔד2024

Є Ɫ11.13mȲ Ɫ12.74ּהȲ ӂᶁᾌ֣Ɫ165.8⇔ȴ 

 

4.11 ҵ AWAC Пᾌ  

в 9 ȳ17ц25 ӱἤᾌ Ȳֽ 4.12Ἤ

ӱȴ9 ӱἤᾌ ӂᶁ Ɫ0.08mȲ ( ) ᾌ (Swell Hs)

ӂᶁ Ɫ0.05mȲӱἤᾌ Є Ӣ 4ѣ25ѡ14Ȳד2023

Ẕ Є Ɫ3.04mȴ17 ӱἤᾌ ӂᶁ Ɫ0.23mȲ ( )

ᾌ (Swell Hs)ӂᶁ Ɫ0.20mȲӱἤᾌ Є Ӣ 4ד2023

ѣ 26ѡ 11 ȲẔ Є Ɫ 3.84mȴ25 ӱἤᾌ ӂᶁ

Ɫ0.28mȲ ( ) ᾌ (Swell Hs)ӂᶁ Ɫ0.21mȲӱἤᾌ Є

Ӣ 10ѣ31ѡ13ȲẔ Є Ɫ4.56mȴ 



 

4-12 

 

 

4.12 в ᾌ  

4.2.1 Ở  

Ở צ Л֥ ц ֯׀ ᶮȲ

вצ ȲӐ Ѡה ᴕḈ (2019ȳ2020)ᵫвѬᴯ

ᾌ ☼ Ȳ ӣҳиᴯ (interquartile rangeȲIQR)

ᾼѠᾎȲ ☼ ֽ 4.13Ἤӱȴ ∟ ᴩ цᾌ

ᵂ Ȳậ ד ᾌ ȴ 

 

4.13 ☼  

ҵἉ ☼ᾌה ц в ПḕЊ Ở иᵑ

Ɫ2,048ц7,200 Ȳ ậ∟ ϱ ☼ Ȳṳ ӣ

Ӵ Ḗậᾌ Ȳ ӱἤᾌ Hm0ȳ Tpȳӂᶁ

Tmȳ  ᾌ Swell Hm0ц ᾌᾌ Wind Hm0 ᾌ ȲẔМ е

 Ἤӱȴה(4-5)̡(4-1)ֽה
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Ὄ τ ᷿ ὛὪὨὪ τά           (4-1) 

ά ᷿ ὪὛὪὨὪ               (4-2) 

Ὕ άȾά                        (4-3) 

ὛύὩὰὰ Ὄ τ ᷿ ὛὪὨὪ       (4-4) 

ὡὭὲὨ Ὄ τ ᷿ ὛὪὨὪ       (4-5) 

Hm0Ɫ Пӱἤᾌ ȲẔМfⱢ ȲS(f)ⱢϚ ᾌ ᾌ Ȳfswell

Ɫ ứ  ϱ Ȳ ậ ѿϱᾌה8ּ ȲẔМfswell=0.125ȴ 

4.2.2 ᾌ иέ 

ᴕ ∟ ѬЏ ᾌ֣ (⁮)֣ȲⱢ ᴩ ц ѩ

Ȳц ӑ Ӂ Ȳᵀצ ╟ ᵂ П ᾌ ԈȲ

Ӑ ṅשׁ ӑ Ӂ ѹ ╟ ᵂ П2021ד ṶԈȲ

ᶮכ∟ῴ Ѡ֣ⱢᴫҖἨ ҖȲ Ὼ ὧѠ ֣ᴫҖ Ȳ

ȲẔ ḔḂ Ȳ ֣Җ ὧ ֣ѡӐ⁮Ѡ ῺȲ

ӑ᾿ – Ȳѿцῧ иеҨ ╟Ṯ ᵂ П ṶԈȲ

Ṗד2023ֽ ᶮכ∟ṛ֣Ɫ֣ᴫҖἨᴫҖ ҖѠ֣ Ȳ

ὧѠ › Ȳ П ȲẔѻ ṳӑ᾿ –

Ӑ ȴ 

ϱ ҵ ☼ṿ ὧ ᾘ ҏ ( ) ᾓȲꞋ

ṓ ȲҠ ϚḔ ҵ ᾌ Ѡ֣ế ЀṮᾌ ╟ ὨȲ

ṶԈȲֽῶ4-5Ἤӱȴ 
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ῶ4-5 ṶԈ  

 ṶԈ  װ

1 2021/6/20 00:00̡ 2021/6/29 12:00 202105 (CHAMPI) 

2 2023/6/6 12:00̡ 2023/6/12 18:00 202303Ṗ (GUCHOL) 

1.  

ậAWACц9ȳ17ȳ25 Ở ȲӐ

ὑ ṳ ᾌ ∟Ȳԛ вҵᾌ ȳ ( ) ᾌ ц

ᾌ Ȳ вҵᾌ ֽ 4.14ȳ ( ) ᾌ ֽ 4.15Ȳ

ᾌ ֽ 4.16ȴ 

ҵAWACᾌ ӂᶁ 0.70mȲ Є 1.11mӢ Ɫ2021ד

6ѣ 28ѡȲ ( ) ᾌ ӂᶁ 0.30mȲ Є Ɫ 24ѡ 0.47mȲ

ᾌ ӂᶁ 0.62mȲ Є Ɫ28ѡ1.02mȴ 

в9 ᾌ ӂᶁ 0.04mȲ Є 0.09mӢ Ɫ 2021

6ѣ20ѡȲד ( ) ᾌ ӂᶁ 0.03mȲ Є Ɫ֝ѡ0.05mȲ

ᾌ ӂᶁ 0.02mȲ Є Ɫ֝ѡ 0.08mȴ в 17 ᾌ ӂᶁ

0.10mȲ Є 0.22mӢ Ɫ6ѣ28ѡȲ ( ) ᾌ ӂᶁ 0.09mȲ

Є Ɫ21ѡ0.13mȲ ᾌ ӂᶁ 0.05mȲ Є Ɫ28ѡ0.18mȴ

в 25 ᾌ ӂᶁ 0.14mȲ Є 0.32mӢ Ɫ 6ѣ 28

ѡȲ ( ) ᾌ ӂᶁ 0.09mȲ Є Ɫ26ѡ0.15mȲ ᾌ ӂᶁ

0.11mȲ Є Ɫ28ѡ0.30mȴ 
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4.14 вҵᾌ  

 

4.15 ( ) ᾌ  

 

4.16 ᾌ  

Ӑ ᵓӣ ∟ вҵӱἤᾌ ȳ ( ) ᾌ ц

ᾌ ᴩ … Kd Ȳ ἬӱȲה(4-6)ֽה Ὠֽῶ 4-6̡

ῶ4-8ȴ 

Kd= в ⇔ ᾌ /ҵAWACᾌ        (4-6) 
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    ῶ4-6 в ᾌ …  

 ᴯ  
…  Kd 

Њ  Є  ӂᶁ  

HLHS01 9  0.03 0.19 0.05 

HLHS02 17  0.09 0.34 0.15 

HLHS03 25  0.10 0.32 0.21 

ῶ4-7 в ( ) ᾌ …  

 ᴯ  
…  Kd 

Њ  Є  ӂᶁ  

HLHS01 9  0.04 0.24 0.09 

HLHS02 17  0.18 0.59 0.30 

HLHS03 25  0.18 0.58 0.32 

ῶ4-8 в ᾌ …  

 ᴯ  
…  Kd 

Њ  Є  ӂᶁ  

HLHS01 9  0.01 0.20 0.04 

HLHS02 17  0.02 0.19 0.07 

HLHS03 25  0.06 0.32 0.17 

в֢ вҵӱἤᾌ ȳ ( ) ᾌ ц ᾌ

… Kd Ȳѿ Ἤ֯ ᴯ П ⇔ оȲֽ 4.17̡ 4.19

Ἤӱȴ2021ד ֯  Ὼ Ӣכ∟Ȳѻ ֣ҖᴟҖҖὧѠ

֣ Ȳ כ ◕Ꞌᴯὑ ὧѠ Ͼеṭ ◦ ȲӦὑ

Мї ὧỴꜙ ȲẔ ῧ ₤ ṳ‍ ᾿ Ȳᴖ╥

ѿ   ȲẔᾌ ‹ ȲT ЬҠ֯ ҵAWAC

ẞᾌ Ғ ȴ Ȳ֢ … ṳ Ὑ

ҒȲ ꞋⱢӂ Ԇ ᶮȲ 6ѣ20ѡ12ᴟ6ѣ21

ѡ20 Ȳ17 ᾌ ц ( ) ᾌ П … Ὑ Єὑ25

Ȳ ҵ AWACӂᶁ Ɫ Ȳӂᶁᾌ֣Ɫה9.22ּ

142.82⇔Ȳᾌ֣ ֽ 4.20Ἤӱȴ ҵAWAC ҠṓȲṶԈ

ᾌ Ḕ сȲ פּ 0.47еѐ∟ᾌ Ở Ȳ

Җ ᶧԝד ȴẔ פּ 8̡ ȴה10ּ ֢

Kd Ȳ Ὠ ӱȲ ṶԈ ῧ ὑ ȴ 
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4.17 ᾌ K d  

 

4.18 ( ) K d  

 

4.19 K d

 

4.20 ᾌ֣  
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2. Ṗ  

ậAWACц9ȳ17ȳ25 Ở ȲṼӐ

ṅשׁ ∟ ᾌ ∟ԛ вҵᾌ ȳ ( ) ᾌ ц ᾌ

Ȳ вҵᾌ ֽ 4.21ȳ ( ) ᾌ ֽ 4.22Ȳ

ᾌ ֽ 4.23ȴ 

ҵAWACᾌ ӂᶁ 1.21mȲ Є 2.48m Ӣ Ɫ2023ד

6ѣ11ѡȲ ( ) ᾌ ӂᶁ 0.94mȲ Є Ɫ֝ѡ2.24mȲ ᾌ

ӂᶁ 0.71mȲ Є Ɫ֝ѡ1.06mȴ 

в9 ᾌ ӂᶁ 0.13mȲ Є 0.38m Ӣ Ɫ 2023

6ѣ10ѡȲד ( ) ᾌ ӂᶁ 0.12mȲ Є Ɫ֝ѡ0.37mȲ

ᾌ ӂᶁ 0.04mȲ Є Ɫ֝ѡ 0.10mȴ в 17 ᾌ ӂᶁ

0.49mȲ Є 1.59m Ӣ Ɫ6ѣ11ѡȲ ( ) ᾌ ӂᶁ 0.48mȲ

Є Ɫ10ѡ1.58mȲ ᾌ ӂᶁ 0.05mȲ Є Ɫ10ѡ0.15mȴ

в 25 ᾌ ӂᶁ 0.45mȲ Є 1.38mӢ Ɫ 6ѣ 11

ѡȲ ( ) ᾌ ӂᶁ 0.44mȲ Є Ɫ֝ѡ 1.36mȲ ᾌ ӂᶁ

0.10mȲ Є Ɫ֝ѡ0.21mȴ 

 

4.21 Ṗ вҵᾌ  



 

4-19 

 

 

4.22 Ṗ ( ) ᾌ  

 

4.23 Ṗ ᾌ  

ῧ иеҨ ╟Ṗ Ṯ ᵂ Ɫ20236דѣ9

ѡ18ᴟ6ѣ11ѡ12Ȳ 1ѡ18Њ Ȳ ϚḔѩ

вҵ ᾌ ȲẔМȲ25 ᾌ ὑ6ѣ10ѡ4 ›ӑ

ᾌ 1еѐȲ ὑ6ѣ9ѡ18ᵛ ᵂ Ȳ ӱ ϱȲᵛ

ṿ25 ӑ ạ Ȳ Ьצ Ḗȴ 

Ṗ ὑ 6ѣϱ֯ע √ ὧѠӢכ∟Ȳ ѻ ᴫҖᴟҖ

ҖᴫѠ֣ Ȳὑ6ѣ10ѡ Ὼ Ӑ Ȳ11ѡ Ở Ȳױ

ӑ᾿ – ȲT Ẕ ὧỴẓצὙ Ȳ 6ѣ9ѡ7

ᴟ6ѣ11ѡ17 в ᾌ Ȳ ᾌ ṣ ҒȲѹ17

ᾌ ꞋὙ ὑ25 Ȳױ ◕ ᵂ ד Ȳ ᵑ╥

ҵAWACᾌ ⱢӐ ӑ ᵉ ПṶԈМ Њ ȲẔ

МЬ ῧ ᾜᵂ ȴᵓӣ ∟ вҵ

ᾌ ȳ ( ) ᾌ ц ᾌ … KdȲ Ὠֽῶ4-9̡ ῶ4-11ȴ 
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    ῶ4-9Ṗ в ᾌ …  

 ᴯ  
…  Kd 

Њ  Є  ӂᶁ  

HLHS01 9  0.03 0.19 0.09 

HLHS02 17  0.09 0.79 0.35 

HLHS03 25  0.12 0.68 0.34 

ῶ4-10Ṗ в ( ) ᾌ …  

 ᴯ  
…  Kd 

Њ  Є  ӂᶁ  

HLHS01 9  0.04 0.20 0.11 

HLHS02 17  0.17 0.92 0.44 

HLHS03 25  0.19 0.81 0.43 

ῶ4-11Ṗ в ᾌ …  

 ᴯ  
…  Kd 

Њ  Є  ӂᶁ  

HLHS01 9  0.01 0.12 0.05 

HLHS02 17  0.03 0.19 0.07 

HLHS03 25  0.07 0.23 0.14 

в֢ вҵӱἤᾌ ȳ ( ) ᾌ ц ᾌ …

Kd Ȳѿ Ἤ֯ ᴯ П ⇔ оȲֽ 4.24̡ 4.26Ἤ

ӱȴ ẞ20236דѣ9ѡ5 ᴟ6ѣ11ѡ17 Ȳ17 ᾌ

ц ( ) ᾌ П … Ὑ Єὑ 25 Ȳῶӱ ᾌ Ὅצ

Є ȴ ҵ AWACӂᶁ Ɫ Ȳӂᶁᾌ֣ה11.02ּ

Ɫ123.78⇔ȷҫ 6ѣ6ѡ12ᴟ6ѣ9ѡ4 ҵAWAC

ӂᶁ Ɫ9.31ּהȲӂᶁᾌ֣Ɫ120.25⇔ȷ 6ѣ11ѡ18

ᴟ6ѣ12ѡ18 ҵAWACӂᶁ Ɫ10.2ּהȲӂᶁᾌ֣

Ɫ 111.11⇔Ȳᴖ ϚḔ 6ѣ 9ѡ 4 6ѣ 11ѡ 18 П ҵ

AWAC Ɫ10.28ּהц10.11ּהȴ 

17 ᾌ ц ( ) ᾌ П … Ὑ Єὑ 25

›∟ ◕ȲẔӂᶁ Єὑ10ּהѿϱȲ ҵAWACᾌ

ֽ֣ 4.27ἬӱȲ ◕ᾌ֣Є иꞋЄὑ120⇔ȲЮὑὧ⁮ὧцὧ

⁮֣П ȴ 
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4.24 Ṗ ᾌ K d  

 

4.25 Ṗ ( ) K d  

 

4.26 Ṗ K d    

 

4.27 Ṗ ᾌ֣    
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4.3 ᾌ ἤиέ 

Ɫ ῧ ֢ ᾌ ὑ֝ Л֝ Пᾌ ᶮᾭ оȲ

ױ Ṯᾌ ╟ ὑ֢ Ԍᾌכ П‹ ᶮȲӐ ṅשׁ

Ṽ› Ѡה ∟ ᴩᾌ иέȲṼ֝Ϛ в֢

ҵ Пᾌ иᵑ Ȳ ד2021) 6ѣ 21ѡ 01 )

Ṗ ᾌ(6ѣ10ѡ19ד2023) иέȲֽ 4.28ц 4.29ȴ 

 

4.28 ֢ ᾌ ѩ  

 

4.29 Ṗ ֢ ᾌ ѩ  
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иέ ◕ѿ 17 … Єὑ 25 П Ȳ

ὑ Є иᾌ ꞋЊὑ ҵAWAC Ȳ ӱצ

Ὑ ὨȲᴖṖ צ⁄ и ᾌ Ὑ Єὑ ҵ

AWAC Ȳֽ Пה30̡35ּ Пה150̡200ּ ȴ 

ᴕ´ Ϣ(2009)╓ҏ ⱢϚה25ּ иꜜ ȲЄὑ Пה25ּ

ᾌ ὑ вצὙ Ԛ Ȳᴖ Ϣ(2021)ц (2021) ṅשׁ

╓ҏȲ Ԛ Ὼ43ּהȳ66ּהȳ83ּהȳ96ּהȳ130ּהȳ155ּהц

ה195ּ Ὑצ ᾼԚ Ȳ Ϣ(2021) ṅ╓ҏϤשׁ ᾌ

֣ⱢSE Ȳв ׆צהц171ּהȳ64ּה43ּ֯ ȴ и

έ ὨЛ֝ ṶԈἬі Ԛ ᶮЛ֝Ȳᵀ֯׀ ѿϱԚה100ּ

Ȳв цҵ Ԛ ӼὙ Л֝ȲҠ Ϥ ᾌ֣ȳ ЄЊ

ц צ ȴ 

Ӑ ѿ‹ в  ᾌ Ɫӭ Ȳ ӦѬЏ

  ᾌ ὑЛ֝ ϯПᾌ иӁȲⱪԒᴩ ῧ

ὑ 8̡ ᾌה30ּ ϯȲ֢ П … о Ȳɲֽ 4.30

ц 4.31Ἤӱȴ 

 
4.30 ֢ …  



 

4-24 

 

 

4.31 Ṗ ֢ …  

Ṗ ṶԈП … ᴩѩ ȲҠ Ẓ

῏Ꞌ ӱῧ ᴃὑ ứ вȲҏ Ὑ ᾼᾌ ὍЄ Ȳ

ӱ в ᴶᶮᾭ ứ ᾌ ẓצԚ ȲṳҠ כ

ứᴯ ᾌ ὍЄȴиέ9 ȳ17 25 Ȳ ᴷẔ֯Л

֝ ᾌ ᵂӣϯᾼὍЄ ⇔ȲӦ … Ҡ῀Ȳ2 ṶԈ

Ꞌὑ Ȳѿц26ᴟה12ᴟ14ּפּ ה28ּ вҏ … Ȳ

ӱױᾌ◕ ᴃԚ ῺȴẔМȲ17 25 ᴯὑҵ Ѭ

Ȳ֯Ẓ Мᶁצ Ὑ ᾌ ὍЄ Ȳ ᵑ֯Ṗ Ȳ17

ὑּפ ה13ּ П … 0.8Ȳῶӱ вҵᾌ ᶮ

ЛṾȲᴖ25 ⁄ὑ13ּה ה27ּ  Ὼ֢ҏ Ϛ Ȳ

ӱ ᴯ ֵ֯׀ Ԍȴ9כ … ֵЊὑ 0.3Ȳ

ӱ ᴯ ắẞ Ȳ 8̡ Пᾌה30ּ ԌȲἬắכ

ὍЄ Њȴ 

֥ѿϱȲѩ 2 ṶԈ ὨȲֵ֯ вꞋҏ

Ȳγ ҏֵ ȲҠ …Ϥ ᾌѠ֣ ᾌ ЄЊі

Л֝Ԛ Ȳɲ ϚḔ ◕ ҵ ӂᶁᾌ Ȳ֣ Ɫ

136.21⇔ȲṖ Ɫ124.69⇔ȲЮὑὧ⁮ὧ ὧ⁮֣ȴẒ ᶁ

ӱ ᴃ ứ ᾌ ὍЄצ Ȳɲ Ὑצ Ȳ
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╥ᵡצ Ӂ Ἠ ╟ ᵂ Ȳ ӱ Ἤі вԚ

Ȳ֯׀ ϚḔ ᴩṮ Ḃ ȴ 

4.4 Њ  

ẃ ῧ вҵᾌ ἤ оȲ

ῴ ֯ Ữӑ ῺἨ ⇔ Ȳҵ ѿ ⱢѻȲṮᾌ

ױ ᾌ ›ṏֻצ ὨȲ в … ═֯ᵅ Ȳ̔ ῶ ᴃד ӂ

Ȳ ῺȲҵ ϱсѹ ЄȲ иכ П

ҒȲ вᾌ ỞὙ Ȳ … ֝ḔϱсȲ ӱ Ѐ Ϥ ᾌ

ᾼ ϯ ȴ ᵑ╥ ҵ ѻ ᾌ֣ Ɫὧ⁮ὧᴟὧ⁮ Ȳ֣ѹᾌ

 Ȳ∟ה10ּפּ ᾌ Лὔ֯ М Ȳ ᾼ

ѿ Ϥ вȲ ᴃҏ ᾌ ὍЄ Ȳῶӱ ᴃБі  

ȴ 

ᴖȲ … ֯ ὑҵ Єᾌ Ȳч╣ҏ

вᾌ ѻ ắạὑ ᾓᾼ оȴῧ ֢ ֪Ἤ ᴯ ȲẔ

ắϤ ᾌ Ѡ֣ ἬЛצ ȴ֝ ӱȲ֯

ԈϯȲ9 ᾌ ᵅὑ ҵȲ֝ … ═ ЊȲ Ὑ

9 ᾼ Ὠ ṾȴҫϚѠ Ȳ17ц25 Ὼ

ЀἨắ  Єᾼ Ȳắὧ⁮ὧᴟὧ⁮Ѡ֣П 

Ȳ ᾌ Ὼ ҵᾌ Ἠꜙᴟ Ȳ כ … с ȴ

ῶӱ֯ҵ   Ὠ Ȳὔắẞᾌ֣  

Ȳṿ ᴃҏ Ѭᴯ Ғ ᶮȴ 

Ӑ ᵉ ПṶԈ ᴩиέȲẔМ ╟

ᵂ ȲṖ ╟ ᵂ 1ѡ18Њ ȲṖ ҵ

Ӧὧ⁮ὧѠ֣ Ϥ вȲẔ ҵᾌ 1.22еѐȲ ṓᾌ

цᾌ֣Ɫѻ ᴃ ѻ ֪ Ȳѹ и Ɫ

Мᴯ Ȳ ᵑ ᾃẔ ᴩế ᾜׄԓᾼ ȴῧ ᵂⱢ Ϛ Ѐ

ѹ ₤  ȲẔ ṿ  ᾌ ὔὑ в Ȳ ᴖᶮכѬᴯ

ᴩⱢȴ (2011)ᾼ ṅ╓ҏȲῧשׁ вᾼ  ѻ
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ᴞ ҵᾌ Ἤ ᾼṸ ϩ ᾌȲᴖ‍᾿ Ӧҵ  ᾌὍЄἬ Ȳ

Ӑ Ἤ ẞ  ҏ ᾼ Ԉ Ɫᵭ ȴ֥ (2003)Б

ҏῧ ᴃᾼѻ Ệצ ế ȷӐ иέ Ὠ › ṅשׁ

ὨἬ╓ ᴃԚ ἤדФᴸ ȴῧ ὑ  ᵂӣϯ

ὔ ṳі ᾼѬᴯ Ȳ∟ Ҡ שׁױ ד Ḃ Ȳ

ѿ с ᴃ ⇔ȴ
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Х  ӂ ѬЏ ₤ ᴩ 

Ӑ ᴩӂ ѬЏ ₤ ѻ ӭᾼⱢ ῧ ὑ  ᾌ

ᵂӣϯП ᴃ ᾬדФᵂӣᴩⱢȲ ᴷЛ֝ Ѡ в֢

⇔ПḂ כ ȴӦὑῧ ֣ыӂ◦Ȳ ҵ Ѭ

ЄȲ   Ἠ ◦ Ϥ Ȳ ὑ ві   Ȳ כ

ᾜ ắ ᴖ ᾎӔ ᵂ ȴⱢ ю ᴃЛ ȲɲӐ

ἕ ȳ ☼ц ᴄ Ȳ ᾌ ῧ ПӻФᵂӣȲṳׁש ֢

Ḃ Ѡ Ȳ ѿ‹ в  ᾌ Ɫӭ Ȳ Ӧᾬ ₤

Л֝ ᾌ ц ϯПᾌ иӁȲ ῧ ὑЛ֝

ԈϯП Ὠȴ 

5.1 ӂ ѬЏ Ю 

1. ӂ Ѭ  

ӐἬ ᶾМї ϡ Ȳֽ 5.1ἬӱȲẔӂ ѬᴃѐЉ

 Ɫ56еѐȳ 53еѐȲ  ⇔Ɫ77.1еѐȲҠ ẁ ֮ᶮ

ᵉ ᾌ ȳ ⅍ ᾌ ╟ПῈ ȴ 

Ӑ Ѭד112 ֮ᶮ Ȳ Җ ῧ 12

Ȳ⁮ᴟыӂ◦е Ὼ֛ׄ Ȳ Є ⇔ Ὼ 5.45еṭȲ Є ⇔

Ɫ1.5еṭȲѬפּ ֥ Ѭᴃ ԈȲ ứᴟ 40еѐȴⱢ

Ҡ ῧ Ȳṳ ᵅ Мắᾌ ᾼ ȲѬЏ ₤ѩѐ

ЄоȲᴕ ѬᴃЄЊȳѬ ᾌ ᾌ ϩ∟Ȳ ӣ1/100ѩ

₤ѩѐȲ ῧ цẔỂ П ₤ Њ Ϥ ѬᴃȲ ѩѐӼ

╥ṤЭῧ ѬЏ ₤ Є῏Ȳ Ѭ ӂ Ȳֽ 5.2Ἤӱȴ 
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5.1 ӐἬ ᶾМї ϡ   

 

 

5.2 Ѭ ӂ  
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2. ᾌ  

Ӑ ṿӣ ᾌ ╟Ɫ HR Walingford Ἤ П ᾌ Ȳֽ

5.3ἬӱȲ ᾌ Ԛ4צ Ȳ ȳ иᵑⱢ6mȳ0.8mᾼἏ ӂ ה

ᾌὰ Ȳ ЄҠ כ 24mПӂ ᾌ ⇔ȲẔМȲ ᾌὰ∟Ѡᾼ

ќ ▐вȲ ᾚ ᵮןịɎIntegral Absorbing BeachɏȲѿ ю

ᾌὰ￼ П Ѭ Ȳ ᵮ ịӦ эהᾚ Ḋ ןȲҠӣѿᵮכ

ᾌὰ֫ Ἤ Ӣᾼ ȴ ⁄ᾌҠѿ֯╓ứᾼ ȳ ȳ

ᴯếѠ֣ד ᾌὰ Ӣ ⁄ ᾌȲЛ ⁄ᾌ ᾌ Ҡẁ ṿ

ӣПᾌ вצ∂Є ᾼᾌ ᶮהȲֽ JONSWAPȳPierson-

MoskowitzȳTMAȳBretschneider and ISSCȳOchi double peakȳSIWEH

ᾌ ȴ 

 

5.3 HR ᾌ  

3. ᾌ  

ᾌ ṿӣПᾌ ȲѿѡӐKENEK ᾌה ⱢѻȲ

⇔Ɫð0.3%Ȳ ה   ֪Ѭᴯ о

ᾼ Ѭ оȲ כ ᾼ ԆȲԛ Ӧ ֫ᾌ Ȳ

П ὍЄ∟ȲӦ AD ѩ Ɫ ᴯ Ϥ

׀ ṳ ᴩ ᵒᵑ Ȳḕ ᾌ צ Ӵᾼᾌ
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ᾌ Ȳѿ в֝ ẘПѬᴯ оȲṳᵛ ӱ ậП

Ȳֽ 5.4Ἤӱȴ 

 

ᾌה 5.4  

4.  

Ӑ ӣԓ ה І (Total Station) ᴩ ᾌ ᾌ

ứ ȳᴯῧ ₤֢ Ὲ ȴԓ ẓ ⇔Ṕ ғ

ȲҠ∂Ӵ ₤ ӣ Ṇ Ȳ ’֢ ᴯ Ϛ Ȳ Ɫ

Ὲ ֥ПṼ Ȳֽ 5.5Ἤӱȴ 

 

5.5 ԓ ה І  
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5.2 Ԉ  

5.2.1 ₤ ѩѐ 

Ӑ ӂ ѬЏ ₤ …Ṽ ῧ Ѭד112 ֮ᶮ ѻ

ȲὑӐἬ ᶾМї ϡ в ᴩȴ ₤ ᵂ

ҵὧṮᾌ ҵѬ 40еѐҵ Ȳ ₤ ỆứѬ 40еиȲ

ѿ ’ ᾌ Ϥ ᾌὑ Ѐ› ҉и Ȳ Ҕᵶ 25 ȳ

ᴃ ѻ Ѭ ȲẔМѿ иⱢв цҵ Ȳв

Ԛצ 16 ȲѬ 6.5̡10.5еѐȲҵ ὑ Ѭ ȲԚ

צ 9 ȲѬ 12̡16.5еѐȲӦὧᴫ2פּ Ṯᾌ Ȳכ Ѐ

Ѐ ֣Юὑ⁮⁮ᴫᴟᴫ⁮Ѡ֣Ȳֽ 5.6ȴ ц ᾌ Ӂ

Ȳֽ 5.7Ἤӱȴ 

 

5.6 ῧ ӂ  

Ӧὑ Ѭ ⇔П цῶ ϩᾌȲ☼ ἬắПҵ

ϩѿ ϩⱢѻȲẔ ֽ ϩȳῶ ϩ ЊȲ╝Ϛ ᶁ ӣ

ɎFroude numberȲFrɏẃḟứ ₤ ѐȲӐ ӣ1/100
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ѩ ₤ѩѐȲ вҵᾌ ȳч   ὍЄ ȴ 

 

5.7 ₤ (1/100ѩѐ) 

Ӑ ₤ ȲֽὒⱢ ₤ ⇔ȳὒⱢ ₤ ⇔ȳ‗Ɫ

 ⇔ ѐȳ‗Ɫ ѐȲ …  ȸהֽ

‗           (5-1) 

֪ ứ√М
 
ὑ

 
Ȳ ₤ ₤П ϩҒ Ȳ֝ד⇔

╝☼ ѐ‗ֽהȸ 

‗
Ⱦ

‗ Ⱦ          (5-2) 

ѐⱢ Ȳ Ӑ ₤ѩѐ1/100ϤϱהȲҠ ϯ
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ԝ  ȸה…

Ὕ           (5-3) 

5.2.2 ₤∂  

֮ᶮ∂ ѿ ד112 ֮Ѭ Ɫ ȲҔᵶ Ё ֮ȳᶝ

Ὅ Ȳ ’ Ѐȳ ᷉Ṕ в

ᴶᶮᾭ ᵧ ȴ ѻ ᾬֽṮᾌ ȳ ȳ ȳ

ц Ѭ ȲᶁṼ ѩẂ╟ ȲWѿ ᾌ

Мч ᴩⱢȲ ∟ ₤ѻ ֮ᶮ ᴩ Ȳԓ

₤∂ ᾓֽ 5.8(a)ʲ5.8(d)Ἤӱȴ 

 

(a) ԓ Ё ֮ 

 
(c) ҵ ᾬ∂  

 

(b) в ᾬ∂  

 

(d) ᶙכѬЏ ₤∂  

 

5.8 ԓ ₤∂  
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5.3 ᾌ Ԉ 

ѬЏ ₤ Пᾌ Ԉ ứȲ…Ṽ ῧ ҵ   ᾌ

ȳ ᾌ ἤц в ⇔ Ὠׁש ȴᾌ Ԉ

Ȳѿ ’ ᶙ ᴃ֯  ᾌ ᵂӣϯ

ᾼ ᴩⱢ ֢Ḃ Ѡ П Ὠȴ 

Ɫ ᴷ Ѐ ᾌ Ϥ Є Ȳ ᾌ (⁮)֣

180⇔Ȳѿ ⁄ᾌᶮהϤ Ȳ ᾌ ᴩⱢἬі ᴃ ἤȴ

₤ᾌ ứⱢ 8̡ Ȳה30ּ Ɫ1ּהȲ ₤ Ɫ0.8

ʲ3.0ּהȲ Ɫ0.1ּהȲ Ϛ ϩᾌȳ ᾌ ᴟ 

ȴ ₤Ϥ ᾌ ứⱢ 4еиȲ ₤ᾌ פּ 4еѐȴױ

Ԉ҅ῶẕ₤ ҵ Ȳ ᾌ ҵ ỆứѬ 40еиϯ ᴩȲ

ṿᾌᶮὑϤ ứ ∟ Ϥ Ȳ ױ ᴷв цҵ Пᾌ

оȴ 

5.4 Ѡ  

Ӑ ӂ ѬЏ ₤ ֮ᶮ Ѡ 0Ȳҫ Ϯ Ḃ Ѡ

ȲⱢѠ 1ȸɦв Ѭ Ѡ ɧȳѠ 2ȸɦ7 Ѡ

ɧцѠ 3ȸɦҵ ἹӰ Ѡ ɧȴ 

֢Ѡ ᶁѿϱ ᾌ ԈȲ   ᾌ ᵂӣϯᾼ

ᴩⱢṳ ᴷ вҵḂ Ѡ П כ Ȳד Ѡ ӂ Ȳֽ

5.9ἬӱȲѿϯиᵑ Ὑ֢Ѡ П ӭᾼ Ѡה Ὑֽϯȸ 
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5.9 ֢Ѡ ӂ  

5.4.1 Ѡ 1ȸв Ѭ Ѡ  

ὑῧ в ᶮᾭ⅔ Ȳὔ ᾌכ ֯в ἨѬᴯὋс

ᴖᶮכ ᴃ  ȲⱢḂ ױ ᶮȲӐѠ ὑ7 12

∟ѠȲṳ ֥ ֮ Ѭ Ȳ ₤ѐЉֽ 5.10ἬӱȲ

ṿв ᴃцᾜ ☼צ Ȳ ᾌ☼☼ Ѡה ю  ᾌі

ПѬᴯ ȴ 

 

5.10 Ѭ ӱ  






















































































































































































































































