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ύқੇೠ৲ܭѠՋݮ۞ǴϟܭभਪᓪስᅕෝᆶѠࠄஒैෝ

໔ޑੇߏୱ，ဂϩթӧНు 15 ϦЁǴᚆ۞ 5ϦٚаϣޑభНੇୱǴ

ኧໆϿܭ 100 ଫςឦᛆᖏྐ๊ނǴჹᚆ۞॥Κϐ໒วࢂցቹៜύ

қੇೠғӸǴӚࣚԿࣁᜢϪ。᠙ךܭ୯ӧԜሦୱϐࣴزၨࣁЖલ，ࣁ

ᘏڗኻࢪ୯ৎޑᡍ，ҁϦљࢴࣉॅើჴಞ。ҁԛᙖҗჴಞୖೖ

ើ Royal Haskoning DHV ǵECNǵIMARES Ϸ    IHCIHCIHCIHC ᐒᄬǴᕕှ၀୯

ӧᚆ۞॥Κܭᑫࡌය໔ჹᜳೠᜪғނወӧቹៜӢηǴӵՖவғᄊፓ

๓෧ᇸჹǴֹڀБय़ᔕࡼϷफ़եᏓॣݤǵೕჄᒧҔեᏓॣπ

යᙖҗЇΕ၀୯ᡍִ๓ӢᔈǴаϯှᕉߥΓγჹᚆ۞॥Κ໒วჹᜳ

ೠᜪғނቹៜϐ፦ᅪǴঈճҁϦљᚆ۞॥ΚวႝीฝᕉຑπբϐǶ 
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൘ǵ р୯Ҟޑ 

 

ϐ॥ᕉნǴࢬ॥ૈ٫ǵѳᛙǵϿࣁୱੇޑ୯ឦੇࠠ୯ৎǴय़ᑈቶᗡך

ගٮ҂ٰѠঁ໒ว॥ΚၗྍϐёՉ৩Ƕோύқੇೠ৲ܭѠՋ

ᜢϪǶҁԛᙖࣁցቹៜύқੇೠғӸǴӚࣚԿࢂǴჹᚆ۞॥Κϐ໒ว۞ݮ

җჴಞୖೖើ࣬ᜢᐒᜢϷࣴزᐒᄬǴᕕှ၀୯ӧᚆ۞Ԅ॥Κวႝीฝܭᑫ

෧ᇸჹǴයᙖҗ၀୯ᡍЇڀወӧቹៜБय़ǴӵՖᔕނය໔ჹᜳೠᜪғࡌ

Εִ๓ӢᔈࡼǴаϯှᕉߥΓγჹᚆ۞॥Κ໒วჹᜳೠᜪғނቹៜϐ፦

ᅪǴঈճҁϦљᚆ۞॥ΚวႝीฝᕉຑπբϐǶ 

 

 

ມǵр୯Չำ 

 

ǵ6Д 9ВԿ 6Д 9ВǺၡำǴѠѠчʈើੇУǶ 

Βǵ6Д 10 ВԿ 1鱈 ВǺॅ Royal Haskoning DHV ǵECNǵIMARES 

Ϸ    IHCIHCIHCIHC ᐒᄬࣴᚆ۞॥Κวႝीฝჹᜳೠᜪғނቹៜϐ෧

ᇸჹǶǶǶǶ    

Οǵ6Д 15 ВԿ 6Д 16 ВǺ߇ำǴើੇУʈѠѠчǶ 
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㡋ǵჴಞЈள 

ǵقققق    

ϐ॥ࢬ॥ૈ٫ǵѳᛙǵϿࣁୱੇޑ୯ឦੇࠠ୯ৎǴय़ᑈቶᗡך

ᕉნǴගٮ҂ٰѠঁ໒ว॥ΚၗྍϐёՉ৩Ƕோύқੇೠ

৲ܭѠՋݮ۞ǴϟܭभਪᓪስᅕෝᆶѠࠄஒैෝ໔ޑੇߏୱ 

Ȑკ 1ȑǶဂϩթӧНు 15 ϦЁǴᚆ۞ 5 ϦٚаϣޑభНੇୱǶځ

ύрНుεठа 叁閾8 ϦЁࣁЬǴѳ֡ᚆ۞ຯᚆࣁ 1.鱈 ϦٚǴനчϷ

നࠄޑࢤ 95 %ᚆ۞ຯᚆࣁ 2閾2.5 ϦٚϷ 2.5閾3 ϦٚǴԶӧύ໔ࢤ

ёၲ 5閾5.5 ϦٚǴᡏևࠄǵчၨઞǴύѧၨቨޑᖿ༈ǶѠޑύ

қੇೠᚆ۞॥ΚϩթԖࠄчঁٿǴчޑጄൎவभਪᑜқ

ЂԿᄆϯᑜᄆᔭπǴࠄޑጄൎவ݅ᑜഝቧෝаࠄԿѦദഗ

Ջчୁੇݮ Ȑკ ցቹៜύࢂआՅୱȑǴჹᚆ۞॥Κϐ໒วޑҢ܌1

қੇೠғӸǴӚࣚԿࣁᜢϪǶ 

Ҟኻࢪ୯ৎύхࡴКճਔǵϏഝǵើǵݤ୯ǵቺ୯ǵ׆ᛪǵངᅟ

ើǵကεճǵើǵݢើǵྷڂϷम୯҅ೕჄࡌ܈ύᚆ۞Ԅ॥Κ

วႝቷǶѠӢᚆ۞॥ΚᑫࡌϷᔼၮ໘ࢤǴჹᜳࢩੇܭೠᜪғނౢ

ғቹៜϐ࣬ᜢزࣴ܄ၨࣁЖલǴࣁঋ៝॥ૈ໒วϷᜳೠᜪғػߥނǴ

ᐒᄬǴᕕှ၀୯ӧᚆ۞Ԅ॥زҁԛᙖҗჴಞୖೖើ࣬ᜢᐒᜢϷࣴࡺ

Κวႝीฝܭᑫࡌය໔ჹᜳೠᜪғނወӧቹៜБय़ǴӵՖᔕڀ෧ᇸჹ
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Ǵයᙖҗ၀୯ᡍЇΕִ๓ӢᔈࡼǴаϯှᕉߥΓγჹᚆ۞॥Κ

໒วჹᜳೠᜪғނቹៜϐ፦ᅪǴঈճҁϦљᚆ۞॥Κวႝीฝᕉຑπ

բϐǶ 
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圖 1 中華白海豚在台灣西岸分佈範圍及發現率 
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Βǵр୯ୖೖᐒᄬр୯ୖೖᐒᄬр୯ୖೖᐒᄬр୯ୖೖᐒᄬ    

 ()Royal Haskoning DHV ϦљϦљϦљϦљ  

 Royal Haskoning DHVϦљ߯ৎၠ୯πำ៝ୢϦљǴӧӆғૈྍ

πำޑೕჄǵीǵຑᆶᕉნፓπբගٮ୍ܺǴ၀Ϧљ

ӧᚆ۞॥ΚޑπբǴҞ҅வ٣ Thanetᚆ۞॥ੇᢑ۞ᗺᒧ

ࡷ໒วёҙፎǴ၀πբЬाکፓޑຑǴаϷᕉნቹៜຑޑ

Ꮿࣁ॥໒วჹᅕՉکࣁಭಬૐՉޑቹៜຑǶ 

 

 (ΒΒΒΒ) ECN(ើૈྍࣴزύЈើૈྍࣴزύЈើૈྍࣴزύЈើૈྍࣴزύЈ) 

ቹៜǴӄౚૈྍ٬ҔໆԃϲǴӢԶԋΒ਼ϯᅹߏᔮԋډڙ 

௨ܫໆቚуᆶংᡂᎂޑຝǴ٬ࣁӦౚૈ҉ុวǴፓՉޑ

ૈྍ٬ҔБԄ࣬ࢂख़ाޑǶECN ठΚ࣬ܭᜢزࣴೌמǵૈྍᒌ

၌ᆶࡹࡌǴځጄᛑ఼ᇂ҉ុૈྍǵૈکೌמዅృϯҡᐯ

٬ҔǴаዴٮྍૈߥ๏ӼӄǹECN ҭрހӭૈྍ࣬ᜢтނǴԶ

 Ƕמൔ٠ൔᏤԃനཥᖿ༈ᆶബཥࣽࡋԃځ

ECN ӧ୯ሞ໔ҭԖӭځख़ाϐૈྍሦᏤᐒᄬϐǴ࣬ࢪኻࣁ

ӝբीฝǴӵӧ॥ΚวႝБय़Ƕ2012 ԃᆶᗬ୯ǵύ୯کऍ୯ࣣԖ

ՉӝբीฝǶECN߄ҢǴ၀ύЈගٮӄౚૈྍౢх֖ೌמय़ǵ

ౣय़ǵೕჄय़ǵᕉຑय़ᆶ୍य़ӭय़ӛϐޕ୍ܺǴٯӵǴଞ

ჹϼӀႝǴ၀ύЈගٮӄౚ ٮග߾୍ܺǴ॥Κวႝޕޑ50%

 ୍ܺǶޕޑ80%

 

(ΟΟΟΟ)Imares 
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 IMARES ځȑǴ܌زȐࣴزࣴسғᄊکၗྍࢩੇ  ឦґჱਥε

ᏢޑϩǴεऊԖ 200Γ៌ࢲӧჴӦፓǴჴᡍࣴزǴவჴᡍ࠻

Ǵ IMARESୢ៝کᒌ၌ޑຑǴࣽᏢکኳࡌൎ႖Ǵޑೕኳډ Ьा

ሦୱزӦǶख़ᗺࣴࢪفΟޑើکୱύӧчੇǴґฦੇزࣴ

఼ᇂғᄊǴߥៈᕉნߥکៈǴᅕǴНౢᎦǴғᄊࠠᔮǴੇ۞

ᆅݯࢩੇکǶࣴ܌زᕇޕڗǴගٮЍࢂើ۬ࡹӧੇࢩ

ᕉნБय़ޑബཥǴᅕࢲǴНౢᎦϷૐၮࣚࣴुࡹǴ٬ё

 ӦǶੇݮکࢩճҔੇکᆅុ

 

 (ѤѤѤѤ)IHC ಭಬϦљಭಬϦљಭಬϦљಭಬϦљ 

IHC Ьाޑ୍ࢂीᆶᇙݝࡩಭǵ௦ಭᆶᚆ۞॥ΚҔಭ

ଫǴځύݝࡩಭ՞Ԗ ᒌ၌ǵೕೌמৎёӝࢂѱ՞ԖǴޑ50%

Ⴤीǵၮբഢǵಭಬǵ॥ၮբᆶᆢៈޑᇙǶ୍ܺځጄൎ

х֖୷ᘵǵวႝᐒᆶႝᢑጕπำǶ၀ϦљΕኻࢪᚆ۞॥ഢ

໒วхࡴǺѺኯҔనᓸ ǵҥᆶ֨୷ኯഢҥᆶ֨୷ኯ

ഢǵ୷ᘵπำᆶ॥ᐒӼးҔӖϲπڀǵੇբഢǵႝᢑӼး

ഢǵഗϲഢੇکӼးҔಭಬǶ 

 

 

ΟΟΟΟǵǵǵǵНΠᏓॣНΠᏓॣНΠᏓॣНΠᏓॣჹჹჹჹᜳೠᜪғނϐᜳೠᜪғނϐᜳೠᜪғނϐᜳೠᜪғނϐቹៜቹៜቹៜቹៜᆶᆶᆶᆶ෧ᇸჹ෧ᇸჹ෧ᇸჹ෧ᇸჹ    

() НΠᏓॣٰྍ 

ᚆ۞॥Κᐒಔࡼπ໘ޑࢤНΠᏓॣٰྍхࣳܜࡴǵݝࡩӣ༤ǵ
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ѺኯǵಭଫҬ೯ǴځύаѺኯޑНΠᏓॣനεᖂЪᓎጄൎന

ቶǴуࡼπਔ໔ၨߏǴࢂຑ॥ᐒࡼπჹᜳೠቹៜޑख़ᗺ

ҞǶ 

ᚆ۞॥ӢӦᗺǵНుϷۭ፦όӕёճҔѺኯ(ӵკࡌ 2 ܌

Ң)܈ᢕॽԄ(ӵკ 3 аᄟᔐԄǴҞӧੇۓڰҢ)ஒ୷০܌

୷ኯѺΕੇౢғϐᏓॣቹៜၨεǴӢԜҞӚ୯ჹܭᚆ۞॥

ΚวႝᐒಔࡌϐᕉნຑኳᔕЬाख़ӧᄟᔐԄ୷ኯНΠ

ѺኯౢғϐᏓॣቹៜ。ѺኯᏓॣឦેܭፂࠠǴЬाᓎεϩ

ӧ 2 kHzаΠǴკ 4 ޑϏഝࣁ Horns Rev IIНΠѺኯᏓॣᓎ

კ，კ 5  НΠᏓॣໆෳሺᏔǶࣁ

ԛֹԋЍѺኯሡा൳λਔډ൳ϺόǴ೭ᆶόӕۭޑ

፦ᜪࠠԖᜢǴၨ೬ۭݝޑ፦ၨܰஒኯѺΕੇۭǴӢԜ܌ሡ

ਔ໔ၨอǶѺኯਔౢ܌ғޑᏓॣૈໆελکᓎಔԋک߾నᓸ

ᄵϷኯޑελǵᄟᔐΚၰǵۭ፦ԖᜢǶኯޔ৩λܭ 5 ϦЁਔǴ

ኯޑελᆶѺኯޑᏓॣॣໆԖ҅࣬ᜢ܄ǴѺኯ٬܌Ҕኯޔ৩ຫ

εǴᏓॣॣᓸຫε Ȑӵკ 6 ΚၰຫமǴᏓॣޑҢȑǶᄟᔐ܌

ॣᓸຫεȐӵკ 7 ܭឦ߾ᏓॣޑҢȑǶᢕॽԄஒኯѺΕੇ܌

ೱុࠠǴᏓॣॣໆၨѺኯᏓॣλǶӄౚӚӦᚆ۞॥ࡼπ໘ࢤ

ຯᚆǵНుޑѺኯᏓॣໆෳॶᒿໆෳՏᆶᏓॣྍޑໆෳ܌

ԶόӕȐ၁߄ 1 ᓸॶ֡ॣޑೀ߈ҢȑǴӣѺኯᏓॣᖂྍന܌

ຬၸ 220 dB (ጄൎ 226-297 dBǴ୷ᘵኯࠠԄࣣൂࣁኯԄǹኯ৩

5 ϦЁаȑǴຯᚆᏓॣྍ 100ϦЁޑᏓॣໆෳॶࣁ 200 dB re 

1 ͔Pa (RMS)ǴӚ॥Ӣ܌ӧੇޑୱᕉნόӕǴ܌аᏓॣ૰

෧ΨԖৡձ (߄ 1ǺၨᇻຯᚆෳໆޑډᏓॣॣᓸ)Ǵຯ

ॣྍ 500ϦЁೀёफ़եޑᏓॣॣໆऊ 4-20 dBόǶ 



8 
 

(Β)НΠᏓॣჹᜳೠᜪޑቹៜ 

ᜳೠ᠋ΚᆶΓࣁᏓॣᓎጄൎӵკ 8 ᏓॣȐӵǺಭࣁҢǴΓ܌

ଫǵѺኯǵ॥ᐒၮᙯǵύᓎᖂયᏓॣȑޑᓎکሷੇೠեᓎ

܌ᜳεϩ᠋Κᓎጄൎख़᠄ǴߏΚᓎጄൎख़᠄Ǵᆶ᠋ޑ

аᜳೠё᠋ளـΓࣁᏓॣǴࣗԿёૈډڙᏓॣޑቹៜǶ 

ीѺኯբ٬ᜳೠᜪѳ֡ኪ៛ܭᏓ

ॣ 247dB re 1 ͔ Pa (RMS)ǴᜳೠᜪՏ

Ѻኯॣྍъ৩ܭ 600~1100mጄൎǴёૈ

ԋ҉Φ᠋ޑ܄Κ૰෧ǹᜳೠᜪՏ

Ѻኯॣྍъ৩ܭ 3300~7200mጄൎǴ߾ёૈԋኩਔ᠋ޑ܄

Κ૰෧Ƕ 

ᏓॣჹᜳೠޑቹៜᒿௗޑڙᏓॣૈໆёаϩࣁѤঁቫભȐკ

9ȑǴຯᚆᏓॣྍҗ߈Կᇻ௨ׇࣁǺ1.᠋ Κ૰෧ (hearing loss)Ǵ

2.Չࣁϸᔈ  (responsiveness)Ǵ3.ᇂਏᔈ  (masking effect)Ǵ

4.ёჸ (audibility)ǹځቹៜޑಒᇥܴӵΠǺ 

1.᠋ Κ૰෧ (hearing loss) 

ಃቫᜳೠຯᚆᏓॣྍຯᚆཱུ߈ਔǴёૈԖ᠋Κ૰෧ 

(hearing loss) ёϩ҉ࣁΦ܈܄ኩਔ܄  (PTS: permanent 

threshold shift, TTS: temporary threshold shift)Ǵ೭ᅿ᠋Κޑ

૰෧ځჴ൩ࢂᅿғჹ᠋ܭᏔޑ۔ Ǵ্ёૈ٬ளᜳ

ೠᎁ᠋ډڙΚޑཞԶӒ্ځғӸǶόѝૈໆၸமޑᖂॣ

Ꮴठᜳೠౢғኩਔ᠋܄Κ૰෧ TTSǴᜳೠߏਔ໔ޑኪ៛

ӧᏓॣྍΠǴᏤठౢځғ TTS ॶΨफ़եǶTTS⸢ޑ ౢޑ

ғᆬӢܭނኪ៛ӧଯமޑࡋᏓॣΠਔǴԋ᠋Κ⸣ॶޑ

ගଯǴ೭ࢂᅿނᗉխڙޑБԄǶ TTS วғਔǴ
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ᖂޑډჸচҁёа᠋ݤёૈคނ ǴॣѸ٬Ҕ׳ଯமࡋ

Ҷ৲Ǵ෧ނёаҗᡣࢂ೭ᅿຝࢂᖂॣωૈჸǶՠޑ

Ͽځኪ៛ӧᏓॣޑமࡋϐࡕǴᒿਔ໔ၸѐځኩਔ᠋ޑΚڙ

ཞ߾ӣൺǴՠӵ݀ TTS วғϐࡕǴΞ٬ނӆԛख़ፄ

Ӧኪ៛ӧ೭٤ᏓॣΠǴࣗԿ׳ࢂଯமޑࡋᏓॣǴ൩ёૈ٬೭

ᅿኩਔ᠋ޑ܄Κڙཞᙯᡂ҉ࣁΦ᠋ޑΚڙཞ PTSǴԜਔჹܭ

٩ᒘ᠋ᜳޑೠǴѨѐख़ाޑख़ाག۔ԶቹៜځғӸǶԖ

ᜢၸѐЎࣴزൔමჹܭқ ǵᜳሷੇೠϷԢೠኩਔ܄

᠋Κ૰෧Չ࣬ᜢϐჴᡍǴ่݀ᡉҢόӕᜳೠౢғ TTS

Ǵᜳೠ᠋Κவߏόᅰ࣬ӕ，ऩኪ៛Ꮣॣਔ໔ቚݩޑ TTS

ӣൺ҅ډதޑਔ໔ΨቚуȐӵ߄ 2  ҢȑǶ܌

2.Չࣁϸᔈ (responsiveness) 

ಃΒቫࣁຯᚆᏓॣྍัᇻᗺǴᗨฅჹᜳೠᗨ҂ԋғ

ផᘋǴ೭ᅿ܈υᘋޑࣁ্Ǵՠϝёૈ٬ᜳೠౢғՉޑ

ᆀϐࣁՉࣁϸᔈ  (responsiveness)Ǵ೭٤ϸᔈёૈࢂӢᜳࣁ

ೠाၧᗉᖂॣޑυᘋԶύᘐচҁޑՉࣁǴࣗ Կࢂᎂ౽ѐפ൨

ӦጄൎǴ೭ځᡂׯᏓॣԶࣁ৲ӦǶଷ٬ᜳೠӢޑӼᓉ׳

ኬ่݀ޑ൩ࢂᅿӦՏ౽  (habitat displacement)ޑፂ

ᔐǴёૈ٬ᜳೠ഼Ѩځ१ػࢂ܈ѴӦǶ 

ၸѐ࣬ᜢЎࣴزൔวᚆ۞॥ࡌѺኯය໔ჹܭ

ӦϐᜳೠԖόӕޑՉࣁϸᔈׯᡂǴځύхࡴၧᗉǵ౽у

ೲǵ۳Ѧ౽ǵኩਔ҉܈ΦᎂᚆচӦǴЀځόӕဂኩਔ

ᎂᚆਔ໔ߏอৡ౦ཱུ܄εǶ 

3.ᇂਏᔈ (masking effect) 

ಃΟቫຯᚆӆᇻᗺǴՉࣁυᘋၨϿǴԜਔᏓॣॣໆϝё
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ૈଯၸᜳೠӧᕉნύёૈ᠋ޑډᖂॣ  (ӕᅿᜳೠϐ໔ྎ

೯܈ӣᖂۓՏޑᖂॣǵങᜪᖂॣǵ१ٯޣӵᜳ߁ᖂॣ)Ǵ

Ԝຝᆀࣁᇂਏᔈ  (masking effect)Ƕᇂਏᔈวғӧ

ΓࣁᇙϐᏓॣӧۓᓎጄൎଯၸڬᎁᕉნᏓॣޑம

ຝǶѿޑ᠄ᓎጄൎԖख़ޑᖂॣૻဦۓܭǴ٠ჹࡋ

ᇂวғǴёૈቹៜᜳೠྎ೯Ǵ٬ᜳೠҬଛᐒΠ

फ़Ǵࣗ Կफ़եჹᕉნޑૈΚϷୀෳᜳೠޑ१ራک१ޣ

ᖂॣૈޑΚǴӢԜᜳೠ൩ሡा׳ӭૈໆวр׳εޑᖂ

ॣǴᏤठځ܄फ़եǶ 

ၸѐමวғԖಭଫௗ߈ᐞޑࢪқੇೠ (humpback dolphin)

ਔǴ҆ηჹቚуځћᖂԛኧǴፓΓෳ೭ࢂӢࣁಭଫ

ᏓॣᇂΑচҁ҆ηჹޑᖂ Ǵॣ٬ள҆ηჹाճҔ׳ӭޑћ

ᖂԛኧٰၲډᖂॣௗޑਏ݀Ƕ 
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圖 2 打樁作業示意圖 
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圖 3 鑽掘基樁作業示意圖 

 

 

 

圖 4 丹麥 Horns Rev II 離岸風場建設期間所錄水下
打樁噪音頻譜圖 
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圖 5 水下噪音量測儀器 
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圖 6 不同的樁直徑水下打樁噪音音量圖 

 

 

圖 7 丹麥 Horns Rev II 離岸風場建設期間所錄之水
下打樁噪音音量與打樁力道相關圖 
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ങǵуԀੇྰߎ㔣ങǵࢩᠧങǵεՋࢪኻࣁҗԿΠϩձނࢩੇ  (Zalophus 
californianus)ǵሷੇೠ  (Tursiops truncatus)ǵߏᜳ  (Balaenoptera physalus)ǹΓࣁᏓ

ॣҗԿΠ߾ϩձࣁѺኯǵ॥ᐒၮᙯǴಭଫᏓॣǴै٣ᖂયᏓॣ   
ၗٰྍǺSlabbekoorn et al. 2010  

圖 8 魚類和海洋哺乳動物的聽力及人為噪音頻率範圍 
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圖 9 噪音在不同範圍的可能影響



 

 

 

表 1 不同地方離岸風場量測到打樁的噪音特徵 

୯ৎ ॥Ӝᆀ ኯ୷০ 
Нు 

(m) 
ѺኯΚၰ ӣᖂྍॣᓸ 

ന߈ຯᚆෳໆޑډ 

Ꮣॣॣᓸ 

ၨᇻຯᚆෳໆޑډ 

Ꮣॣॣᓸ 
Ьाᓎ ୖԵЎ 

Ϗഝ Horns Rev ˧  ൂኯ 6-12 360-450 kJ 235 dB at 1 m (p-p) 190 dB at 460 m 184 dB at 930 m  Tougaard et al. 2009 

Ϗഝ Horns Rev ˨  ൂኯ 4-14 നε 850 kJ  196 dB at 720 m (peak) 184 dB at 2300 m (p) 80-200 Hz Brandt et al. 2011 

 Utgrunden ൂኯ 4-10  228 dB at 1 m (0-p) 189 dB (0-p) at 400 m  250 Hz Thomsen et al. 2006 ڂྷ

Кճਔ Bligh Bank ൂኯ 10-24 നε 1200 kJ; 

ѳ֡ 705 kJ 

271 dB at 1 m 196 dB at 520 m 185dB at 1580 m 50 Hz -1 kHz Norro et al. 2011 

म୯ Beatrice ᆅኯ 42 200-400 kJ 

നε 510 kJ 

226 dB at 1 m (p-p) 205 dB at 100 m (p-p)  100 Hz - 2 kHz Bailey et al. 2010 

म୯ North Hoyle ൂኯ 7-11 450 kJ 260 dB at 1 m 197-207 dB at 103 m 181-191 dB at 358 m 200 Hz, 800Hz, 1.6 kHz Nedwell et al. 2003; 

Abbott 2001 

म୯ Scroby Sands ൂኯ 0.4-7.5  297 dB at 1 m    Nedwell et al. 2003 

ຏǺНύॣᓸൂՏࣁ dB re 1 µPaǹp-p: peak to peak; 0-p: zero to peak 
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表 2 鯨豚經暴露噪音產生 TTS （暫時性聽力衰減） 

ჴᡍނᅿჴᡍނᅿჴᡍނᅿჴᡍނᅿ 
(ଫኧ) 

ᏓॣᜪࠠᏓॣᜪࠠᏓॣᜪࠠᏓॣᜪࠠ ᏓॣᓎᏓॣᓎᏓॣᓎᏓॣᓎ 
(kHz) 

ԋԋԋԋ TTS  ޑޑޑޑ
ᏓॣໆᏓॣໆᏓॣໆᏓॣໆ 

ԋԋԋԋ TTS  
Ꮣॣኪ៛ਔ໔Ꮣॣኪ៛ਔ໔Ꮣॣኪ៛ਔ໔Ꮣॣኪ៛ਔ໔ 

த҅ډத҅ډத҅ډத҅ډൺࡠൺࡠൺࡠൺࡠ

᠋Κޑਔ໔᠋Κޑਔ໔᠋Κޑਔ໔᠋Κޑਔ໔ 
่ፕᆶୖԵЎ่ፕᆶୖԵЎ่ፕᆶୖԵЎ่ፕᆶୖԵЎ 

қᜳ (2) 

ሷੇೠ (5) 
ൂᓎᏓॣ 

  (pure tones) 
қ: 3, 10, 20, 
: 3, 10, 20, 75 

192-201 dB 
(SPL, r.m.s) 

1ࣾ 5-17ϩដ 
4-18ϩដ 

ཱུอޑѮεᏓॣҭ٬ౢނ

ғ TTS (Schlundt 2000) 

ሷੇೠ (1) ൂᓎЪೱុ܄Ꮣॣ 3, 20 3kHz: 190dB (SEL) 
20kHz: 181dB (SEL) 

16ࣾ લЮၗ ຫௗ߈᠋ނΚᡫ௵ᓎࢤǴԋ

TTSޑᏓॣໆΠफ़ 
(Finneran & Schlundt 2010) 

ሷੇೠ (2) ൂᓎЪೱុ܄Ꮣॣ  3 190 dB (SEL) 
207 dB (SEL) 
215 dB (SEL) 

64ࣾ 
32ࣾ 

>32ࣾ 

8ϩដ 
8-16ϩដ 
>32ϩដ 

Ꮣॣኪ៛ໆຫεǴਔ໔ຫอ൩

ԋ TTSǴ᠋Κࡠൺ҅த܌ሡޑਔ

໔Ψຫߏ (Finneran 2010a) 

ሷੇೠ (1) ൂᓎЪೱុ܄Ꮣॣ 3   192 dB (SPL) 
~ 204dB (SEL) 

16ࣾ*1 ӣӝ 
16ࣾ*4 ӣӝ 
(໔႖ 224ࣾ) 

64ࣾ*1 ӣӝ 

~20ϩដ 
>30ϩដ 

 
>30ϩដ 

ӕᏓॣໆਔǴኪ៛ਔ໔ຫߏǴ

ԋ TTSॶຫεǴࡠൺ҅த᠋Κޑ

ਔ໔ຫߏǶջ٬ύ໔Ԗ໔႖Ҷ৲

ҭ࣬ӕ (Finneran 2010b) 
Ԣೠ (2) ஏેޑፂᖂ 

(уόӕำޑࡋᓎቨ
Octave band) 

32,  
64,  
128 

140-160 dB 1-30ϩដ 
(1,3,10,30ϩដ) 

10~>100ϩ 

5-20ϩដ 
5-20ϩដ 

ӧӕ᠋ࣁΚᡫ௵ᓎࢤύǴኪ៛ޑ

Ꮣॣᓎຫեᓎԋޑ TTSຫ

ᝄख़Ǵӧ 32kHz (-0.5 Octave)Ԗ
ຬၸ 100ϩដคࡠݤൺ҅ 
த᠋Κޑ (Popov 2011) 

ຏǺॊჴᡍӧ୮ᎦᕉნΠՉ  
SPL: Sound pressure leve (dB re 1 µPa); r.m.s: root mean square; SEL: Sound Exposure Level (dB re 1 µPa2-s)

1
8 
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Ѥ、෧ᇸჹ 

ѺኯӧНΠϷੇۭౢғેޑݢᖂॣǴ೭ᜪેޑፂ೯தаനଯॣ

ໆǴॣᓸ֡ޑࡋБਥॶǴᏓॣኪ៛ॶǴϷᏓॣុਔ໔ࣁᒵ

а܌ቚуԶሀ෧ǴޑኧǶٰᇥǴॣໆᒿᆶᖂྍຯᚆୖޑ

Ьाޑჹ൩ࢂᡣޑػߥڙނόाᚆѺኯೀϼ߈Ƕ 

ᜳೠ᠋ޑჹځғӸתᄽኰફفՅǴҗวᖂᆶௗԏǴᜳೠёа

ᕕှځѦӧᕉნǴՉਂ१ޗ܈ဂᖄᛠǶύқੇೠճҔ᠋

ٰޕᘪޑނՏǴᚆ۞॥ᐒޑᏓॣٰྍёૈቹៜډύқੇ

ೠ᠋ޑΚϷྎ೯ǴࣁΑکᏓॣჹᜳೠޑቹៜǴΠӈԖ൳ᅿБݤ

ёٮຑ٬ҔǺ 

() Ѻኯ୷০ޑᒧǴёᒧၨಒޑኯ (Οኯ)ѺኯǴ܈ᒧख़Κ

Ԅኯ୷০ǵॄᓸ؇ጃ୷০ (Dolman & Simmonds 2010)ǴК٬

ҔൂኯՉѺኯ܌ᇙрޑᏓॣٰளλǶ 

(Β) ӧᖂྍೀࢂ܈߈ᖂྍ߈ߕҥ෧ॣໆޑးǶ 

1. НΠݰჿ(Air-bubble curtains)ޑ(ӵკ Ң)ёа܌10

ޑჿ෧եᏓॣቹៜݰǴݤБޑᅿफ़եНΠѺኯᏓॣࣁ

ᐒڋЬाԖΒᅿ，ࣁճҔޜᆶНߔޑ႖，аϷණਏ݀

෧եНΠᏓॣჹػߥڙޑނቹៜǹќࣁ߾Εྍॣޑ

ᆶౢݰғӅਁਏ݀，٬ޔݰௗ֎ԏॣྍૈໆ，ԶӅਁϐ

ਏ݀ܭ،ڗᖂ֎کߏݢݰελ。 

дё֎ԏځ.2 /ϸॣޑݢჿёҔٰफ़եᖂྍॣޑ߈ߕ

ໆǶᜪ՟БԄനޑ٫Бݤ൩ࢂӧѺኯਔǴӧςஒН٣Ӄܜ

ଳޑൎ่ᄬϣՉǴӵԜёаֹӄߔ႖Нۭޑᖂॣᕏ(ӵ

კ  Ң)Ƕ܌11
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(Ο)٬Ҕ soft start (ramping up)БԄѺኯǴҗեΚၰޑѺኯᄌᄌᅌ

ډӄΚၰޑѺኯǴᡣᜳೠԖᐒӧখ໒ۈѺኯਔளډ

ԶᇻᚆᏓॣྍǴаᗉխޔډڙௗޑ্Ƕ 

(Ѥ)ೕჄӼӄӦᆶӼӄਔ໔ࢂදၹޑ෧ࡼǶӧೕჄϐѸ

уமᅱෳᜳೠੇࢲኳԄǴऩᜳೠрӧۓጄൎࢂ܈

ޑۓਔ໔ϣǴ߾ᜢഈ܈෧եΚᜳډޔೠᚆ໒Ǵа෧Ͽᜳ

ೠௗ্܄ᏓॣǶӧԜᅱෳϣѸၸᢀჸٰᅱෳ

ϣᜳೠޑрᆶ౽ၡ৩ǴΑှࢂځցරי౽ǵջਔ

೯ൔ٠ाଶЗѺኯǶҗᜳܭೠࢂᅿһᒘᖂॣྎ೯ǵ

ΑှᕉნޑނǴӢԜНΠഝլ॥ޑᅱෳନΑёаᇶշᢀჸ

ޑҞຎᢀჸǴΨёаՉڹ໔ࡼπޑᅱෳǶ 
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圖 10 水下氣泡幕的設置示意圖和現場設置照片 

 

 



22 
 

 

圖 11 水下隔音措施示意圖 
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စǵࡌ٣ 

ӧӄౚӢᔈংᡂᎂᆶᕉნߥៈڥޑᖂύǴӆғૈྍ۳۳ࢂѦࣚᔠ

ຎࢂځցख़ຎᕉნߥៈϐࡰǴҁϦљࢂ୯ϣനεϐႝΚ໒วޣǴڙѦ

ࣚϐයԾόӧ၉ΠǴᚆ۞॥Κޑ໒วନወӧᆶᅕ҇բፂँ

ѦǴѠՋੇ۞ᛆᖏྐ๊ϐύқੇೠҭࢂ໒วᚆ۞॥Κਔόளόख़

य़ჹޑፐᚒ，ӢԜӧ໒วೕჄᆶࡼπਔ，ࡌᔈݙཀᆶ௦ՉࡼӵӟǶ 

1. ୷ܭѺኯӧНΠౢғેޑݢᏓॣ，ځᏓॣໆᆶኯᡏελϷᄟᔐΚ

ၰԋ҅࣬ᜢ，ӢԜӧѺኯ୷০ޑᒧǴёᒧၨಒޑኯ (Οኯ)Ѻ

ኯǴ܈ᒧख़ΚԄኯ୷০ǵॄᓸ؇ጃ୷০ǴᏃໆᗉխ٬ҔൂኯՉ

ѺኯǶ 

2. уமᅱෳᜳೠੇࢲኳԄǴऩᜳೠрӧۓጄൎࢂ܈ޑۓਔ

໔ϣǴ߾ᜢഈ܈෧եΚᜳډޔೠᚆ໒Ǵа෧Ͽᜳೠௗ্܄Ꮣ

ॣ，ЪᔈᗉխӧᜳೠᕷػѴӦکਔයѺኯ。 

3. ӧᖂྍೀࢂ܈߈ᖂྍ߈ߕҥ෧ॣໆޑးǴځύНΠݰ

ჿޑ，٩Ᏽ३ෝهᛪفᐒޑᐯݨᒡଌࡼᑫࡌਔᅱෳН

Πݰჿޑਏ݀Ǵ่݀ᡉҢНΠݰჿёаԖਏ෧ե 400-6400 

Hz ᓎጄൎޑѺኯᏓॣǴԜᓎጄൎ࡞ӳ఼ᇂύқੇೠ

ҽޑঝћᖂ  (whistle)ᓎጄൎǴຯᚆѺኯၲࡼ 250 ϦЁ

ਔǴԜᓎޑࢤᏓॣӧΖॣࡋᓎࢤ (octave band)ёаफ़ե 10-20 
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dBǴԶӄᓎޑࢤᏓॣॣໆёаफ़ե 3-5 dB，ӢԜ҂ٰҁϦљӧ

 ǶࡼπೕჄёԵໆ௦ՉԜ෧եᏓॣࡼ

鱈. НΠݰჿޑ෧Ꮣॣਏ݀ஒᆶՏϷ௦ՉݰελЁκԖ

ᜢ，ࣁዴډၲߥന٫ਏ，ࡌਔᔈՉ׳၁ಒೕჄࣴز。 

 

 

 


