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10704602861 ẗ ῀ Ɫ ᶙЏẆד109 ȴ 

ⱢױȲӐ ὑ Ὑ ▲ ◕ ד106 7ѣ 27ѡ
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1   

Ϛ  в  

1.1 Џ ⇔ 

Ӑ ȳ Џ ꞋБᶙכȲṳὑ ד114 6ѣậ ԓ 80 П

ȲӔה Ϥ ◕ȴ 

Ӑ Џ ѻ иⱢ Џ ц Џ Ȳ Џ ѻ Ɫ

ϱ ╟Џ ȷ Џ ӭ⁄Ҕ╗ ∂ Џ ц Ἁ Џ ȴ ҟЏ

⇔ṭ и ֽϯȸ 

Ϛȳ Џ  

(Ϛ) ϱс  

ҳ с цүᴫс ᶁБὑ ד109 6ѣᶙכ∂ Џ Ȳṳѹ

ҳ с цүᴫс иᵑὑ ד109 7ѣ ד111 11ѣậ ṿӣ

ȴ 

(ϡ) ᵉ Џ  

үᴫс ᴟүᴫ ἬȲцҳ с ᴟҳ Ἤ П

ᵉ ֝ Бὑ ד109 6ѣБᶙכ∂ ȴ 

(Ϯ) с ҏ Џ  

үᴫс ҏ Џ цҳ с ҏ

Џ Бὑ ד110 6ѣԓ ᶙכȴ 

(ҳ) Џ  

үᴫцҳ ὑ ד113 3ѣꞋᶙכ Џ Ȳ БӔהᶙЏ

Ϥ ◕ȴ 

ϡȳ Џ  

Ӑ Ԛ 80 Ȳ Ѭϯ Ӊ ᵂ ὑ ד109 11ѣ

Ở ᴩȲṳὑ ד113 7ѣԓ ᶙכ 80 Ѭϯ ЏᵂȲṳὑ ד114 6

ѣԓ ậ 80 ȴ 

1.2 ᶮ  

Ӑ ᵫⱢ ᵫ(114ד 9 ѣ~114ד 11ѣ) ὨȲ

ֽῶ 1.2-1Ἤӱȴ  



 

 

1
-2

 

ῶ 1.2-1 Ὠ ῶ(1/3) 

◕ ᵑ ӭ Ὠ  ֪  

 

Ӣ  

ȳ ȳ

ṝц♄ ᶮȳ

ᴩ ȳủ

ἤП о

(ᵶỴ цѬ

) 

1.ϱ ▲ 

Ӑủ ϱ Ԛ 3ӭ4ּ9ד Ȳ’Ṏװ34 ⸗צ ’צ

Ṏ 1 ȷЄ и Ꞌ ὑῈМ ᴩȴӐủ ϱ ӂ

ᶁ ⇔Ɫ0.374/km2ȴ 

2.Ỵ ▲ 

Ӑủ Ỵ Ԛ 12ӭ33ּ96דȲẔМ ứϱỴ Ỵ 12

ӭ32ּ87דȲ‍ ứϱỴ Ỵ ( )12ӭ31ּ81דȴ

ứϱỴ ( ) Њ ȳ ȳ Ӫ ȳ ếּמ 5

⸗ Ṏ’צ Ӣ ᾬȲ ȳЄḒ ȳ ȳּמᶠᵄ ế

ѝ 5 Ẕ҃ С’Ṏ Ӣ ᾬȷ‍ ứϱỴ Њ ȳ

ȳᴊ ȳ ếּמ 5 ⸗ Ṏ’צ Ӣ ᾬȲ

ȳּמᶠᵄ ế ѝ 3 Ẕ҃ С’Ṏ Ӣ ᾬȴ 

▲ ᶮȴ 

Ӣ  

Ӣᾬȳҁ

ц ᵜȳἉ

Ӣᾬ 

1. ᾬἤ Ӣᾬ 

Ԛ 4 48 122ȴ֢ ȳ֢Ѭ Юὑ22~48ȷ ⇔

Юὑ 45,800~2,847,920 Cells/LȲẔМ ѿ S4ᾼἉ Ѭ

ֵȲ ⇔⁄ѿ S2ᾼ 3M Ѭ ֵȴӐװѿ ⇔

12,014,120 Cells/LֵȲᴾ ⇔ᾼ 96.29%ȲẔװẔ ᾬ Ꞌᵅὑ

5%ȴ 

2. ᾬἤ Ӣᾬ   

Ԛ 8  27 ȴ֢ Юὑ 19~25 ȷ ⇔Юὑ

1,033,812~3,441,117 inds./1,000m3ȲẔМ ѿ S4 Ȳ

⇔ иӼѿ S4 ȴӐủѿ Ѭ 5,401,885 inds./1,000m3

ֵȲᴾ ⇔ᾼ 62.47%ȲẔװⱢỏԏ Ɏ896,041 inds./1,000m3Ȳ

10.36%ɏцẔ҃ẛ ᾬӃӢ(521,074 inds./1,000m3Ȳ6.03%ɏȴ 

▲ ᶮȴ 
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ῶ 1.2-1 Ὠ ῶ(2/3) 

◕ ᵑ ӭ Ὠ  ֪  

 Ӣ  

Ӣᾬȳҁ

ц ᵜȳἉ

Ӣᾬ 

3. Ἁ Ӣᾬ 

Ԛ 8ӭ11ּ16דȴ֢ ᾬ Юὑ1~11ȷ Юὑ4~54

ȲẔМ ѿ S4Ɫ ֵȲ Ӽѿ S4Ɫ ֵȴ

ӐװѿӔ Ɫװ45 ȲѩẂᴾ56.25%ȲẔװⱢ ᶮ

9 ȳ(11.25%)װ ὄ 8 цῧ(10.00%)װ 4  ȴ(5.00%)װ

4.ҁ ц ᵜ 

Ӑủ 46 ᵜцҁ 34ᶠȴ Ѡכ Ȳ ᵜԚ ứҏ ד2ּ 2

Ȳѿ דּ Ɫ ȲẔװⱢ דּ ᵜȷҁ ӐủԚ ứ

ҏ6ּ6ד ȲẔМѿ דּ Ɫ ȲẔװⱢ֥ ȳדּ ȳщῊדּ דּ

ц ȲẔדּ Ꞌᵅὑ46f/100 m3ȴ 

▲ ᶮȴ 

 
ӐủԚ 8ד8ּ 14fȲ3.164еџᾼ ȴѿ ᴖṕȲ╦ ᾼ

ֵȲԚ 4f ȲᴾἬצ ᶠ ᾼ28.57%ȴ 
▲ ᶮȴ 

Ѭϯ  

ӐủѬϯ ὑ11410דѣ13ѡ ᴩȲ ứYUN19цYUN36 

2 ПМȳἉ ᴩ ▲ȲẒ Ꞌὁ ẞѪ ♄ ȴ иȲҠ

ṓ П ᾬדּ כ ὑ Ể ȲἉ Ӽ ẞӪᵭ

Ӵ ♄ ȴ 

▲ ᶮȴ 
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ῶ 1.2-1 Ὠ ῶ(3/3) 

◕ ᵑ ӭ Ὠ  ֪  

 

Ӣ  

Ѭϯ ▲ 

Ӑ ὑ11410דѣ1~2ѡ ᴩYW-1ȳYW-2ȳYW-3ȳYW-4цYW-

5Ȳ Ɫ24Њ ȴ 

1. Ҫ  

ὑ֢ ᴯ ȲYW-1~YW-5Ꞌ Ҫ ȴ 

2.  

ὑ֢ ᴯ ȲYW-1~YW-5Ꞌ ȴ 

▲ ᶮȴ 

 

ӐủԚ ᴩ 7 ϱ ▲Ȳּז ϱṭ 421.8еṭȲּז ϱ

28.56Њ ȴӐủ ▲ὑ вӭ 1 װ Ȳṭ ӭ 0.24

ᴍеṭȲ/װ ӭװ 14.29%ȴ 

▲ ᶮȴ 

Ѭϯ  

20 Hz~ 20 kHzП

Ѭϯ Ȳ

ц 1-Hz bandȳ

1/3 Octave band

иέ 

ӐủѬϯ Ẓ ᴯ YW-3ц YW-5Ȳ ẃᴞὑ

ᴄ П ἤ☼ ȲẔМ ᴄἬ Пכ ѻ Єּ֯פ

100 HzѿϯȷẒ Ꞌצ Ӱ ȲẔ ѻ

Ɫ500 Hzᴟ3k HzȷҫҵӐủẒ צ ṶԈȲẔ

ᵅ 20 Hzᴟ20k Hzȴ 

▲ ᶮȴ 
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1.3  

Ӑ ֢ ᵑП ӭȳ ֮ ȳ ц ᴩ

ֽῶ 1.3-1ἬӱȲ ᴩѠᾎ ῶ 1.3-2Ἤӱȴ 

ῶ 1.3-1 ῶ 

ᵑ ӭ ֮    

 

Ӣ  

ȳ ȳ

ṝц♄

ᶮ ȳ ᴩ

ȳủ ἤП

о (ᵶ

Ỵ цѬ

) 

ếϱỴ

Ὼ Ỵ Ὼ 

ḕדҍủ (12~2

ѣ)Ɫḕủ1װȲ

╡ủ(3~5ѣ)ȳ

ủ(6~8ѣ)ȳּוủ

(9~11ѣ )

Ɫḕѣ1

 װ

ϱ  

114.09.03 

114.10.14 

114.11.29 

Ỵ  

114.09.05&08 

114.10.25~26 

114.11.04~05 

 

Ӣ  

Ӣᾬȳҁ

ц ᵜȳ

Ἁ Ӣᾬ 

5  ḕủϚ114.09.03 װ 

 ▲ 3  ḕủϚ114.09.04 װ 

Ѭϯ  
∟

2  
ḕủϚ114.10.13 װ 

 

Ӣ  

  30  ד/װ

114.09.02 

114.09.04 

114.09.05 

114.10.13 

114.10.14 

114.11.29 

114.11.30 

Ѭϯ ▲ 
Ѭϯ

Ԛ 5  
ḕủϚ02~114.10.01 װ  

Ѭϯ 

 

20 Hz~ 20 kHz

ПѬϯ Ȳ

ц 1-Hz 

band ȳ 1/3 

Octave bandи

έ 

ᴯ Ểꜜ

2 (ҠӦ Ӣ

ᾼѬϯ

Ȳ ậ

ᴩиέ) 

ḕủϚ02~114.10.01 װ 

 (mG) ϱỴ  Ὼ 1  ḕװ1ד Ӑủ ▲ 
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ῶ 1.3-2 ᴩѠᾎ(1/2) 

ᵑ ӭ ▲Ѡᾎ 

Ӣ  

ȳ ȳ

ṝц♄

ᶮȳ ᴩ

ȳủ ἤП

о

(ᵶỴ

цѬ ) 

1. ϱ  

ӣ זּ ᾎ ᴩȴ ▲ Ҕ╗ цỂꜜ 1

еṭ Ȳὑ ▲ в ӂᴩ 2.5еṭПּז

Ȳḕװ ▲ ᾘּז ᴩ ȲⱢṿ ▲ᶁлȲ

Л֝װ ▲ Ӧּז П ᶠӻ Ở ▲ȴ 

2. Ỵ  

ӣ Ἤ ᾎ ᴩȴѬ ֯ Ȳ Ӂὑ

Єᾼ ᾇ ֮ Ȳ Лὔȷᵀ֯

ȲѬ כ Ἇ вἨ Ὼᾼв ừ ԅ

Ȳױ ṳ ᴷ Ɫ ὔȴ֪ױ ▲ѡ ֥

МȳЄ ᾼ Ѭ Ȳ֯›∟ щ ᾼщ Ȳὑ

›∟Ϯ Њ в ᴩȴ 

Ӣ  

Ӣᾬȳҁ

ц ᵜȳ

Ἁ Ӣᾬ( ) 

1. ᾬ 

Ṽ еᵫПɦ ᾬἤ Ӣᾬ Ѡᾎʟ Ѭᾎɧ

ɎNIEA E505.50Cɏ ᴩПȴ ṿӣạה Ѭ Ȳṳ

Ṽ ◦Ӣ ᴷᶾ Ɏ ֿ 0960058664Aɏ

ứП ⇔ Л֝Ѭ ПѬ ȴ 

2. ᾬ 

Ṽ еᵫПɦ ◦ ᾬ ѠᾎɧɎNIEA 

E701.20Cɏ ᴩПȴὑ֢ ѿҖыӂ◦ Ӣᾬ  

ɎNORPAC netȷ ӭⱢ 0.33 mmĬ 0.33 mmȳ ṝ  180 

cmȳ Ѐ Ɫ45 cm ɏ ᴩȲṳὑ Ѐ ☼ ứ

ПѬ ȴ 

3.ҁ ц ᵜ 

ѿҁ ɎNORPAC netȷ ӭⱢ0.33 mmĬ 0.33 mmȳ

ṝ  180 cmȳ Ѐ Ɫ 100 cmɏ ᴩȲṳὑ Ѐ ☼

ứ ПѬ ȴ 

4.Ἁ ᾬ 

Ṽ еᵫПɦ Ἁ Ἁ Ӣᾬ ⁄ɧɎNIEA 

E103.20Cɏ ᴩПȴḕ ᶁѿ ᵅὑ 2 ṭ ⇔Ȳ

ѿ ᶮἉ Ӣᾬ ɎNaturalistôs rectangular dredgeɏ

ӭ5Ĭ5 mmȲ Ѐ 45 cmȲ Ѐ 18 cmἉὈ ȴ 
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ῶ 1.3-2 ᴩѠᾎ(2/2) 

ᵑ ӭ ▲Ѡᾎ 

Ӣ  

 

Ӑ П ὑḕ ֢Ὅ Ϛ Ἁẛ ȲЄ ӂ

ᴩὑ Ỵ ȴᵂ ṿӣ ╦ứᴯ(GPS)᷄ ẞӔ Пϯ

ᵂ ֮ ∟Ȳᾘ ᵉ Ȳứ ᴩ ᵂ Ȳḕ ḕ

ᵂװ פּ 1 Њ ȴ ∟ Ӑѿᵐ Ѡ׀’הȲ

ԛṣ ֫ ⅍ ứ ц ᾼԓ ȳ

ȴ 

Ѭϯ  

ӣ П Ѭϯ Ϣ ẓɎremotely operated 

underwater vehiclesȲѿϯ ROVɏ έ⇔ ὑ

ὁ ᴟứ ᷾ὍȲиᵑὑМ цἉ 2 Ѭ

⇔ ṳ═ 15и Ȳ Ἁ ᶮȳ ᾬ

ц Ȳֽ ɎϢЏ ᾬἨЄ₤ ◦ ᾬ ɏ

⁄ҫҵ ȴ ᶙ ∟ ạ ROV ϱ ᴟ ᶠӂүȲ

ԛѿϢϩ֫ןȲṳ ֫ ⅍ ᴩ ứциέȴ 

Ӣ  

Ѭϯ ▲ 

ѿἉ ה Ṇ ᴩѬϯ ▲ȲѬ ṿӣ Ocean 

Instruments Soundtrap 600 HFȲậ Ɫ 384k HzȲ ᴩ

24Њ ȴ 

 

ḕ ᴟюϮᴯצ▲ ᴩ Ȳṳѿḕ20и ӻ Ϛ

װ ᴯ ȴ ṓ Ȳ ῴ ᾼᴯ Ṕ

⇔ȳ ц ᾼṔ⇔Ȳṳ ᶮ Ὼ Ȳ

Ὼ ᾼ ⇔ᴯ Ȳᴷ ȳ ᴩ

ⱢȲц ד ֪І ȴ 

Ѭϯ  

20 Hz~ 20kHz

ПѬϯ Ȳ

ц 1-

Hz bandȳ1/3 

Octave band

иέ 

Ӑ ПѬϯ иέӦ 5 Ӣ Ѭϯ ▲

Ȳ ậ ᴯ Ểꜜ 2 ᴩ иέȴ 

 (mG) 

Ṽ еᵫП М ᵅ Ѡᾎ(NIEA 

P202)  60 (Hz)  ῺԉϚứ ц Ἤ

Ӣᾼ ᵅ (ELF) ᾼᶁѠ ⇔ȴ 
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1.4 ᴯᵿ 

Ӑ ᴩ ЏᵂȲẔ ᴯ ֽ 1.4-1~ 1.4-8Ἤӱȴ 

 

1.4-1 Ὥ ᴯ  



 

 1-9 

 

1.4-2 ϱ ȳ Ӣ ȳ ᴯ  
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1.4-3 Ỵ ▲  

( )

( )
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ȸ ⱢӐ ▲ זּ ȴ 

זּ▲ 1.4-4  

01

02

03

04

05

06
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1.4-5 Ѭϯ ᴯӱ  
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1.4-6 Ѭϯ ᴯӱ   
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1.4-7 ᴯӱ   
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1.5 ₇’ˍ₇ ᵂ ╟  

1.5.1 П₇’/’  

₇ ȳ МȲ װ ᴟ юȴӦ Ϣ

נּ ῶȲ ᷅ ₇П ȳҔן ц Ȳ ₇ ’ὑ׀’

Ԝ МȲṳ נּ ῶ֝ ᷅ ֫ ⅍ȲҫӦ ₇ Ȳן ₇

ц М ᾃ Ṷ ῶ 1.5.1-1ȴ 

ῶ 1.5.1-1 ₇ᴟ ᾃ Ṷ -  

ᶧ  ӭᾼ  ᾃ Ṷ  

Ḋ  ’ Ḋ Пᶙ ἤȴ  ṿӣּנ ῶȴ  

ứ

Ӕצ  

’ Ҡ

ἤȴ  
▲ Ӕ ȴ  

▐  ᶙכ ȴ  

1.Ṽ ứП ᴩ

ȲṳṼ ứП ⁄ẃ▐

ȴ  

2. ֮ Ἠ֮ὰ ⇔

ѿ 1 еѐⱢ ⁄Ȳ Л

2еѐȴ  

Іה Ӕ  ’ П ứἤȴ  

ᵓӣ NBF-550/EHP50F 

/EFA-300 в І Ȳ

Ӧв Ṇ ậч

ȴ  

ứ  
Ṽ Ḗ ứ ҏ

ȴה  

ѿ 3 ֣ ᴩԓ֣ἤ

Ȳ ᴞ ѹậ׀

Л ȴה10ּ  

ᴕ ȸ ד93 10ѣ 4ѡ ֿ 0930072069B еᵫ ӔП ₇ ц’׀ᵂ

╓і(NIEA-PA102)ȴ 

1.5.2 Ӕ ӭц  

Ϛȳ ⅍ ᴩ Ἤ П ӔȲиⱢҵ Ӕ в

ӔẒ ȴҵ Ӕ…╓Ӈ ỗ Бậ ISO/IEC 17025ɎCNS 17025ɏ

П вҵ Ӕ ᾼ Ӕᵂ ȷᴖв ӔҠӦ ⅍ᴞᴩ

ᴩἨỗ ⅍ѿҵБậ ISO/IEC 17025ɎCNS 17025ɏ П в

ҵ Ӕ Ӕȴᴟὑ ᾼ Ȳ⁄Ӧ ⅍ Ḗ

⇔ᵒứ∟Ȳ ỗ ȳ ҅ ȳẔ҃צ ϩᾼ

Ἠᴞᴩ ȴ֢ Ἤ Ӕц П



 

 1-16 

ד ứֽῶ 1.5.3-1 ἬӱȲ ԝ Ӕц’ ѡ Ȳṳ ᴕ

Ӕц ╓іɎNIEA PA108ɏȴ 

ϡȳ ῶ 1.5.3-1 Ἤԝ Ӕц ПϚ ứȲ Ɫ ᵅ Ἠ  ᾼ

ӔἨ Ȳ… Ɫṏֻᾭᾓȳצ ’ ȳẓṜ ứ

⇔Ȳѿцṿӣһᾼ ⅍ צ ϩц ȲҠ ᴩ ▲Пᾭᾓϯᾼ Ḗȴ

ὑ ЛṏП ᾭᾓ Ȳ ӔἨ ȷ

ֽ צ Ȳ Ӵᵛ ᴩԛ ӔἨ ПЏᵂȷ и

ȲẂֽ щӂ Ȳ Ἠ ∟Ȳ Ҡ Ẕ ἤ῏Ȳ

Ẕ ╟ԛ ▲Ἠԛ Ӕȴ 

Ϯȳ ⅍ ᵂ Ӕ Џᵂ Ɏῶɏ ⇔ד Ӕц

▲ ῶἨ∂Ӵ֝ ғ П ạȲ ѿ ᴩ ӔɎ ɏἨԛ

ӔɎ ɏᾼЏᵂȴ 

ҳȳ ᴩ П ӔἨ ∟Ȳ ᵂּנ ∂ ȲҔ╗ ӔἨ

ѡ ȳ ӔἨ ὨцẔ҃П֢ ȴ 

Хȳ Ἤצ ӔἨ ᾼ ᴩḔ Ȳ ᴕ ṿӣњҌвП╓

ӱȳṼ ắỗ ӔἨ ПБậ ISO/IEC 17025ɎCNS 17025ɏ

ᾼ Ӕ П ᴩ ứȴ 

 

ῶ 1.5.2-1 Ӕц ’ ѡ ῶ 

 

֤  
ӭ  Ϛ ⇔Ἠᾃ Ṷ  ᶮ  

 

 

Ӕȸ ⇔ ḕϡד Ӕ ⅍ ҵ  °10% 

1.5.3 иέ ӭП Ѡᾎ 

Ӑ ЏᵂПד иέ Ȳ ứ₇’ӭ ֽῶ 1.5.4-1Ȳ

ѿ ’ иέП ₇ ȴ 

ῶ 1.5.3-1 ₇ ₇’ӭ  

иέ ᵑ иέ ӭ Ѡᾎ  

  NIEA P202 0.0001 mT 



 

 1-17 

1.5.4 ⁄ 

Ở ц נּ ῶϱП Ꞌѿצ ֿῶӱȲṳṼ ứ ᾎ

ᴯȴ 

Ϛȳ צ ֿ 

֯ᾬ ȳо П МȲ ֵю ױṷЛ֝Ȳצ

ПⱢ Ȳ ḕϚ Ἤ П Є ᵛ Ɫױ ПЛ ⇔Ἠ Л

⇔ȴ ⱢѠ― Ȳ Л ⇔ ҟȲᴖѿϚ Ӕ ֿ∟ҒϚᴯӑ

ứ ֿП ẃῶӱכ Ȳױ ῶӱᾎ ПⱢצ ֿᾎȴ ⅍ ӣ

ҳ⁄ Ȳ Ẃ Ὑֽϯȸ 

(Ϛ) ᴯȸҳ гϤȲХכ  

Ẃȸ0.455 Ą 0.46  

      0.443 Ą 0.44 

(ϡ) ᴷ Ɫצ ֿ 

Ẃȸ0.0025 Ą ϡᴯ        

     13.20 Ą ҳᴯ 

(Ϯ) ѿ╓ ᵌὢɦ0ɧПᵺ  

Ẃȸ130000 Ą ȹᴯ    1.30×105 Ą Ϯᴯ 

      1.3 ×105 Ą ϡᴯ 

(ҳ) ᵂҒ Ȳѿ Њᴯ Ɫ  

Ẃȸ120.05 + 10.1 + 56.323 = 186.473 ѿ 186.5 ῶӱ 

(Х) ᵂ Ȳѿ Њᴯ Пצ ᴯ ῶӱ 

Ẃȸ2.4×0.452/100.0 = 0.0108 = 0.011 Ą ϡᴯ 

(г) ᵂҒ Ȳѿ Њᴯ Пצ ᴯ ῶӱ 

Ẃȸ(1256×12.2) + 125 = 1.53 ×104 + 125 = 1.54 × 104 

ϡȳ ц  

ᶙכ ∟Ȳ נּ ῶ ֝Џᵂѡ Ӑӻ ₇’Ϣ Ȳ

₇’Ϣ ᶙכ ▲ ∟Ȳ כ ᵫῴ ȲṳӻӦᴩ╜Ϣ

ᵂӔהᾼ ᵫȴ 

ᴩ╜Ϣ ԛ ᵫ ֝ נּ ῶц ᵫῴ ϚẆӻ

⅍ѻԉȲ ⅍ѻԉ ֥ ∟ ȲᵛᶙכӔהᾼ ᵫȲ ᵫ

֝ ₇ ȴ 
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1.5.5 Ӣ  

Ϛȳ ϱ ӭ ▲ 

ϱ ▲ ӣ זּ ᾎȲ ▲ὑ Њὑ 4 ȳ 1е

ѐѿϯц ṓ⇔ 500еѐѿϱᾼѡ ᴩȲѿ 7-10 ( /Њ )ᴩ

ὑ ứПּז Ȳḕ ᴟюצ 2֤ ᾼ ▲ Ȳ GPSȳ

ѿц ᴯד Ȳԓ Л֝Ѡ֣ ᴩ ȴֽ ♄ Ȳ

Ӵᵛ ᾼ ȲӦὑ ѹ ᴩṣ ȲЛ ὔ֯ ϱ

ᵛ ᵒᵑᾬ Ȳ֪ױ Ҡ ѿ  ד Ἤצҏ ᾼ ὁ

Ȳѿ― ϚḔ ứȴ 

(Ϛ) ӣ זּ ᾎ ᴩɎCamphuysen et al, 2004ɏȴ ▲ Ҕ╗

цỂꜜ 1еṭ Ȳὑ ▲ в ӂᴩ 2.5еṭПּז

Ȳḕװ ▲ ᾘּז ᴩ ȷⱢṿ ▲ᶁлȲЛ֝װ ▲

Ӧּז П ᶠӻ Ở ▲ȴ 

(ϡ) ḕװ ▲ ṿӣ GPS Ḋ ᴩ Ȳṳ ▲ П ᴩ

ц ᾓ ὑ ῶȴ 

(Ϯ) ḕ ᴟю 2֤ ▲ Ȳ цẓצ 500 mmѿϱ

 П ᴯד Ȳиᵑ ҿȳҢ ᴩӭ Ȳӭ П

Ɫ Ἇҵ 300еѐ Ɏ 1.5.5-1ɏȴ 

(ҳ) ♄ ⁄Ṽ Ԉ Ҡ ᾬ ȳ ȳד ד ȳᴓ

Ɏplumage & moultɏȳᴩⱢȳה ȳ Ɏ₣᾿ ɏȳ ᴩ

Ѡ֣ц ᴩ ⇔ ȴ ῶ ȳ ӭ StUK4 ᶾ ╓іἬ

ṿӣП ῶɎAumüller et al., 2013ɏȲẔМ ԅ (resting bird)

ṿӣи ῶӱȲиⱢ 0-50еѐȳ50-100еѐȳ100-200еѐȳ200-

300еѐц 300еѐѿϱ 5 ȷ ᴩ (flying bird) ⇔⁄иⱢ 0-

5еѐȳ5-10еѐȳ10-20еѐȳ20-50еѐȳ50-100еѐȳ100-200е

ѐц>200еѐ 7 ȴӐ ᴕ ᾼ Ӣ ἤȲ ֝

ӣ StUK4ᶾ ╓іἬ∂ (counting intervals)ц ԓ

ᾼѠהᵂ ȴ 

(Х) ḕװ ▲∟Ȳ Ӧ GPS  ⇔ ▲Ἤ П Ȳѿᴷ

▲ вП ⇔ȴ 
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זּ 1.5.5-1 ▲ ӱ  

ϡȳ Ỵ ▲ 

ӣ Ἤ ᾎɎSutherlandȲ1996ɏ ᴩȴѬ ֯ Ȳ

Ӂὑ Єᾼ ᾇ ֮ Ȳ Лὔȷᵀ֯ ȲѬ

כ Ἇ вἨ Ὼᾼв ừ ԅ Ȳױ ṳ ᴷ

Ɫ ὔȴ֪ױ ▲ѡ ֥МȳЄ ᾼ Ѭ Ȳ֯›∟ щ

ᾼщ Ȳὑ ›∟Ϯ Њ в ᴩȲױ Ѿ Ѭᶙԓ ḥȲ

Ѭ Ἇ Ἤ Ȳ Ɫ ȴ 

▲ вᾘ╠צ Ἠ ѿ цד ᴩ ▲Ȳ

ᾘ Ἤӭ Ἠ ṓᾼ ц ȴ Ϡ ҵȲṳ

ᾼᴩⱢцẔҏ ᾼ ֮ ȴ 

(Ϛ) ӣ Ἤ ᾎɎSutherlandȲ1996ɏ ᴩȴѬ ֯ Ȳ

Ӂὑ Єᾼ ᾇ ֮ Ȳ Лὔȷᵀ֯ Ȳ

Ѭ כ Ἇ вἨ Ὼᾼв ừ ԅ Ȳױ ṳ

ᴷ Ɫ ὔȴ֪ױ ▲ѡ ֥МȳЄ ᾼ Ѭ Ȳ֯›∟

щ ᾼщ Ȳὑ ›∟Ϯ Њ в ᴩȲױ Ѿ

Ѭᶙԓ ḥȲѬ Ἇ Ἤ Ȳ Ɫ ȴ 

(ϡ) ▲ вᾘ╠צ Ἠ ѿ Ḕ ֥ цד ᴩ

▲Ȳ ᾘ Ἤӭ Ἠ ṓᾼ ц ȴ Ϡ

ҵȲṳ ᾼᴩⱢцẔҏ ᾼ ֮ ȴ 

1.5.6 Ӣ  

▲ ӭҔ╗ ᾬἤ Ӣᾬȳ ᾬἤ ӢᾬȳἉ Ӣᾬцҁ

ᵜȴ֢ ▲ ӭцѠᾎиᵑ ֽϯȴ 

Ϛȳ ᾬἤ Ӣᾬ 

Ṽ еᵫПɦ ᾬἤ Ӣᾬ Ѡᾎʟ ѬᾎɧɎNIEA 

E505.50Cɏ ᴩПȴ ṿӣạה Ѭ ȲṳṼ ◦Ӣ ᴷᶾ
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Ɏ ֿ 0960058664Aɏ ứП ⇔ Л֝Ѭ ПѬ

ȲѬ ѿ 30ᴏⱢẂȲиᵑ ῶ ȳѬϯ 3ᴏȳѬϯ 10ᴏцѬϯ 27ᴏ

(Ἁ )ȴḕϚ Ꞌậ 1 LПѬ Ϥ PE Ѐ МȲӴᵛҒϤ ⇔

5%Мἤ ὭỆứȲṳ ԏȳԜ׀Ȳ∕ ֫ ⅍∟ԛᴩ ȳ ȴᾬ

ứѻ ᴕɦѡӐ ◦ ɧɎЍ Ȳ1983ɏȴ 

(Ϛ) ᾬ цכ ⇔ 

Ṽ еᵫПɦ ᾬἤ Ӣᾬ Ѡᾎʟ Ѭᾎɧ 

ɎNIEA E505.50Cɏ ᴩПȴ ṿӣạה Ѭ ȲṳṼ ◦

Ӣ ᴷᶾ Ɏ ֿ 0960058664Aɏ ứП ⇔

Л֝Ѭ ПѬ ȴḕϚ Ꞌậ 1 LПѬ Ϥ PE Ѐ

МȲӴᵛҒϤ ⇔ 5%Мἤ ὭỆứȲṳ ԏȳԜ׀Ȳ∕

֫ ⅍∟ԛᴩ ȳ ȴ 

(ϡ) a 

Ṽ еᵫПɦѬМ a Ѡᾎʟϛ ậᾎɧ

ɎNIEA E508.00Bɏ ᴩПȴ ṿӣạה Ѭ ȲṳṼ ◦

Ӣ ᴷᶾ Ɏ ֿ 0960058664Aɏ ứП ⇔

Л֝Ѭ ПѬ ȴḕϚ Ꞌậ 1 LПѬ Ϥ PE Ѐ

МȲ Ѭ ὑԜ׀ ἨԜ Ɏ4 ɏМȲṳὑ 24 Њ вᶙכ

ᴟ ѱϱП ᶧȴ 

ϡȳ ᾬἤ Ӣᾬ 

Ṽ еᵫПɦ ◦ ᾬ ѠᾎɧɎNIEA E701.20Cɏ ᴩ

Пȴὑ֢ ѿҖыӂ◦ Ӣᾬ  ɎNORPAC netȷ ӭⱢ 0.33е

 × 0.33е ȳ ṝ  180еиȳ Ѐ Ɫ 45еиɏ ᴩȲṳὑ Ѐ ☼

ɎHYDRO-BIOS ה ֿ☼ ɏ ứ ПѬ ȴ 

ᾬἤ Ӣᾬ ▲ϭ иⱢῶ Ѭӂ ₣᾿ Ẓ ѠהȲѿ

₣᾿ ⱢѻȲѬ ὑ 7 еѐȲ⁄ѿѬӂ Ѡהȴ₣᾿ …ѿҖы

ӂ◦ Ӣᾬ ϱҒ Ȳὑ ▲ ₣᾿ Җыӂ◦ Ӣ

ᾬ ḛ ᴟ Ἁ פּ 1 еѐ Ȳԛ₣᾿֣ϱ ɎḕּהЛ 3еѐɏἮ

֫ᴟ ȴ 

ѬӂὈ Ȳ…╓֯Ѭ ᵅὑ 7еѐ ѿ ᵅὑ 3 ṭѿϯ ⇔ ᴩ

ᶠὈץȲὈץ ᶁ ’ ЀὑѬ ϯȴ ∟ᶁӣ♃ ѿ Ѭ

ӭϱ ӢᾬḤ♃Ϥ ᶠ Ӑ ∟Ȳ ϱ Ӑ ҒϤ ⇔ 5%Мἤ

Ὥ МԜ׀Ȳ∕ ֫ ⅍ ᴩ иέȴ 
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Ϯȳ ҁ ц ᵜ 

Ӑ ӭὑ֢ ѿҁ ɎNORPAC netȷ ӭⱢ 0.33е  × 0.33е

ȳ ṝ  180 еиȳ Ѐ Ɫ 100 еиɏ ᴩȲṳὑ Ѐ ☼

ɎHYDRO-BIOS ה ֿ☼ ɏ ứ ПѬ ȴ 

ѬӂὈ Ȳ…╓ѿ ᵅὑ 3 ṭѿϯ ⇔ ᴩ ᶠὈץȲὈץ ᶁ

’ ЀὑѬ ϯɎּפѬϯ 2 еѐ ɏȴ ∟ᶁӣ♃ ѿ Ѭ

ӭϱ ӢᾬḤ♃Ϥ ᶠ Ӑ ∟Ȳ ϱ Ӑ ҒϤ ⇔ 95%

МԜ׀Ȳ∕ ֫ ⅍ ᴩ иέȴ 

ҳȳ Ἁ ᾬ 

Ṽ еᵫПɦ Ἁ Ἁ Ӣᾬ ⁄ɧɎNIEA E103.20Cɏ

ᴩПȴḕ ᶁѿ ᵅὑ 2 ṭ ⇔Ȳѿ ᶮἉ Ӣᾬ

ɎNaturalistôs rectangular dredgeɏ ӭ 5×5е Ȳ Ѐ 45еиȲ Ѐ

18 еиἉὈ ȴậ ∟ѿ ♃Ἁᾇ∟ Ἤ П ₇ ứ ∟

֮ ֫Ȳֽ ᾎ ϱ ῏Ȳ⁄ѿד ϯ ∟Ȳѿ 5%Мἤ ὭỆ

ứԜ׀Ȳ∕ ֫ ⅍∟Ȳԛ ᴩ ȳ ȴ 

Хȳ  

Ӑ П …ὑḕ Ὅ Ϛ Ἁẛ ȲẔЄ ӂᴩὑ Ỵ

ȴᵂ ṿӣ ╦ứᴯ(GPS)᷄ ẞӔ Пϯ ᵂ ֮ ∟Ȳᾘ ᵉ

Ȳứ ᴩ ᵂ Ȳḕ ḕװᵂ פּ 3 Њ ȴ ∟

Ӑѿᵐ Ѡ׀’הȲԛṣ ֫ ⅍ ứ ц ᾼԓ ȳ

ȴ 

гȳ Ѭϯ  

Ӑ ṿӣѬϯ Ϣ ẓɎremotely operated underwater vehiclesȲѿϯ

ROVɏ έ⇔ ὑ ὁ Ȳѿ ▲ ᾬ

ȴ ӣ П ROVᴟứ ᷾ὍȲиᵑὑМ цἉ 2

Ѭ ⇔ ṳ═ 15 и Ȳ Ἁ ᶮȳ ᾬ ц

Ɏ Ẕ҃ӢᾬϷצ ϚẆ ɏȲֽ ɎϢЏ ᾬἨЄ₤ ◦

ᾬ ɏ⁄ҫҵ ȴ ᶙ ∟ ạ ROVϱ ᴟ ᶠӂүȲԛѿ

Ϣϩ֫ןȲṳ ֫ ⅍ ᴩ ứциέȴ 
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1.5.7 Ӣ  

Ϛȳ Ѭϯ ▲ 

(Ϛ)  

Ӑ ṿӣП Ṇ (Ἁ ᾬȳѻ ц )ҵȲ

ṿӣ ᴫ Ocean InstrumentsеҨП Soundtrap 600 HF₤

Ȳד Ю ֽῶ 1.5.7-1ц 1.5.7-1Ἤӱȸ 

Ѭϯ Soundtrap 600 HF ֥  Ѭϯ Ȳ

ҠЄּפ ᴩ 160щᾼ נּ Ȳּנ Ở Ɫה wav Ȳᴞצ

֯ 2k HzѿϱּפЊὑ 37 dB( ᴕ 1 ɛPa)Ȳѹẓצ Ҡ ậ

384k Hzȴ ὑѬϯ ḖᴖṕȲҠ ֥иέ

Ɫ 20 Hzᴟ 20k Hzȴ ӭדּ ὑ ḖȲậ

ᴟю ẞ 96k Hzȷᴖ ὑ ҏ ᾼ ПӢᾬȲֽ

ἨẌ ἳ Ἤ ҏᾼ֫ ứᴯ Ȳậ ⁄ ᴟю

288k HzȴSoundtrap 600 HFҠ ֥ П ȴ 

ῶ 1.5.7-1  

Soundtrap 600 HF 

ậ  384k Hz max 

έ⇔ 16 bit 

 2 TB 

в ᴃ 160 days 

Є ⇔ 500 m 

 

1.5.7-1 ᵉὍӱ  
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(ϡ)  

ᾼ Ҕᵶ Ἠ П Фד ȳῂӻᴩⱢᾼ Ҫ

(Whistles)Ȳц ֮ ȳ ᾬᴯ ᾼ (Clicks)Ȳֽ

1.5.8-2 ẂἬӱȴ ᾼ Ҫ Ɫ ѹẓצϚứ

ᾼ  ⇔ȲẔ Ҡ ᴖ ȷױҵȲ Ϸ ҏֵ

Л֝ᾼ Ҫ ₤ȴ М ҏ Ҫ ȴ ⁄╥

( ὑ 10 kHz)ѹ ᾼ Ȳ ҏϚ ᴭᾼ Ȳ

֫ ẃϠ Ẕ ᾬ ᾼ ȴ 

נּ Ɫ 20 Hz ~ 200kHzȲӐ ѿ 1/3

ᾌ иέȲ иέц ᾌ Ȳֽ 1.5.7-2 ἬӱȲ

2.5k-10k ᵑὙ Ȳ ứ ứ 2.5k-10kȲ

цԓ 20 Hz-20 kHz Ȳ ϚḔиέӢᾬ♄ ֽ( Ἠ

) ȲѿϠ П ἤȴ 

 

1.5.7-2 П Ҫ ц  

1. Ҫ  

ᾼ Ҫ Ɫ ѹẓצϚứᾼ  ⇔ȲẔ Ҡ

ᴖ Ȳᴖѹ ֵצ Л֝ᾼ Ҫ ₤(Van Parijs & 

Corkeron, 2001ȷSims et al., 2012ȷὭȲ2013)Ȳ╝Ӑ Ἤ
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Ҫ ᾼ ╓҆ѻ Ҕᵶȸ иέȳҟ ȳ ȴ 

֯ иέϱȲᵓӣ Ӵ (Short Time Fourier 

Transform, STFT)Ȳ ӣ HammingП Window functionȲ ֽ

1.5.8-3 П Ȳ ￼ Мᾼ ҟ ȴ ҟ ∟Ȳ

Ҡѿᵓӣ ᾼ ϚḔ ҏ ֯ᾼ Ҫ ᴯ ȴᵒ ᾼ

╥ѿ ᶮѠהȲ֯ ϱ צ ᾼ иԒ ӱⱢ Ȳѩ

ṷ Ἤ כ ᾼ ( ⇔)ц ( ⇔)Ȳ ֥ ứ ᵛ

ứⱢ Ҫ  ( 1.5.7-4)ȴױ ᾎЛ ứᾼ ὰȲᵛҠѿ

Ἤצẓ Ҫ ᾼ ȲⱢϚ ‍ ứ ᾼᴞ о ȴ 

ᴫ ҏ Є и М ȲẔ ҏ

ᾼ ֵ ὑ 3k~9k HzП ȲֽМ Ӫ ȳ Ȳ

Ӑױ֪ ᵫиέ 2.5k~10k Hz ◕ ᵂⱢ҅ῶȴᵧ ֽ 1.5.7-

5ȲẔⱢϚ Њ ᾼ ὨȲ Ҫ Ȳ⁄ᵧ ⱢῈӪȷ

Њ вצ Ҫ Ȳ⁄ ѿ ӱẔᴯ ȲϢ Ҡ Ӧ Ἤ֯

ᾼ ế ȲҒѿ Ȳ ╥ᵡⱢ ᾼ Ҫ Ȳṳ

‍ Ҫ ᾼ ȴ 

 
1.5.7-3 ᵓӣ STFTἬ П  
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1.5.7-4   П иᵉ  

 

ה 1.5.7-5 Ὠӱ ( Ɫ 3k~9k Hz) 

2.  

Ӧὑ Ἤ ҏᾼ ⱢϚ ᴭ ᾼ Ȳ Ɫ Click 

Train(ֽ 1.5.7-6 Ἤӱ)Ȳḕ ᾼ ứ Ɫ ICI(Inter-

Click Interval)Ȳᴖ 1.5.7-6 М ICI1 ICI2 Пѩ Ɫ ICI 

ratio(=ICI2/ICI1)ȲẔѩ Њὑ 1/2ἨЄὑ 2ᵛⱢЛ֝ᾼ Click Trainȴ

Ӑ ᾼѠהⱢ Ӧ ҏҠ ᾼ Click TrainȲṳ

ϚḔ ICIЄὑ 1 msȲѹҬҔᵶ 6~500 П Click Trainȴ 
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1.5.7-6 ӱ  

ϡȳ ▲ 

ḕ ▲ҏ ›ἼậẒ ц ▲ ᶧȲẒ ҟ ֫

ᾼ ᴩѠ֣Л֝ȴ ϱ ᴩ ѿњ═הԓ ╦ứᴯṆ GPSứᴯṳ

ᴩ ȴ 

ḕװ ▲ׄ ᴟю 3 ᴯ ᴩ ▲Ȳ Ϣ П ›

Ѡȳҿ ѿцҢ Ȳṳứ ἒױ ᴯȴѿ ╥ᵡצ

ҏ ȴֽ ♄ ȲӴᵛ ᾼ ȴ ḕפּ 20и

ӻ Ϛװᴯ ѿ ᵍ ֝Ϛ Ӣї ѽȲḕ Ϣ ᶙẒ Л

֝ᾼ ᴯ ∟Ȳ ԅ פּ 20и ѿ’═ ᾼ ϩȴ 

▲ Ȳ ᴩ֯ ϱȳ Њὑ 4 ѹ ṓ⇔ 500еѐѿ

ϱȲ Ɫɦ ϱᵘϩ ɧ(on-effort)ȷ ᴩὑ ҏ Ѐ П ȳ

Ἠщ ᾭᾓЛṾ ѿ ᴩצ ȳц Ȳ⁄ Ɫɦ ᵘ

ϩ ɧ(off-effort)ȴ ᵘϩ Л Ϥ оӭ ПиέȲᵀ╥

ӭצ ȲЬ ╥− ᾼ ȴ ᴩ Ɫҏ ẞ ῧ ᾼ Ȳ

Ҕᵶצ ᵘϩ ế ᵘϩ ȴ ϱ ▲Ẕ ᴩ ’═֯ 7-10 ( /

Њ )ȴ 

ṓ Ȳ ῴ ᾼᴯ Ṕ⇔ȳ ц ᾼ

Ṕ⇔Ȳṳ ᶮ Ὼ Ȳ Ὼ ᾼ ⇔ᴯ Ȳᴷ

ȳ ᴩⱢȴױҵȲṿӣד Ἠ Ȳѿ∂

Ӵ ѱ ȴ 

(Ϛ) ▲Ѡה 

1. ḕ ▲ҏ ›ἼậẒ ц ▲ ᶧȲẒ ҟ

֫ ᾼ ᴩѠ֣Л֝ȴ ϱ ᴩ ѿњ═הԓ ╦ứᴯṆ
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GPSmap 64ST (Garmin Corp., Taiwan)ứᴯṳ ᴩ ȴ 

2. ḕ ▲ᴟюϮᴯ ᴩ ȲӦϚᴯ ᾼ

ᴟюẒᴯ Ȳ ẓדֵצ ϱ ▲ᾼ ȲἬ

צ ▲ ᶁ ắד ȲẂֽв ▲ ȲἨ╥

ҳЊ ṅϢשׁ◦ ϱׄԓ ד שׁ ȴ 

3. Ϛȳϡᴯ ֢ὑ ҿҢ ֢ ҿҢẒ Ȳѿ

ᴚ ═ ╥ᵡצ ҏ Ȳ Ϯᴯ Ѭ ȳ

ᾓȳѿц GPS ȴ ḕפּ 20и ӻ Ϛװᴯ ѿ ᵍ

֝Ϛ Ӣї ѽȲḕ Ϣ ᶙẒ Л֝ᾼ ᴯ

∟Ȳ ӻ ẞ Ѭ ᴯ פּ 20и ȲЊᵂԅ ѿ’═ ᾼ

ϩȴ 

4. ▲ Ȳ ᴩ֯ ϱȳ Њὑ 4 ѹ ṓ⇔ 500

еѐѿϱȲ Ɫɦ ϱᵘϩ ɧ(on-effort)ȷ ᴩὑ ҏ

Ѐ П ȳἨщ ᾭᾓЛṾ ѿ ᴩצ ȳц

Ȳ⁄ Ɫɦ ᵘϩ ɧ (off-effort)ȴ ᵘϩ Л

Ϥ оӭ ПиέȲᵀ╥ ӭצ ȲЬ ╥− ᾼ

ȴ ᴩ Ɫҏ ẞ ῧ ᾼ ȲҔᵶצ ᵘϩ ế

ᵘϩ ȴ ϱ ▲Ẕ ᴩ ’═֯ 7-10 ( /Њ )Ȳ

ḕ 10и Ȳ ᵛ ậῶ Ѭṳᵓӣ YSI 30

Ѭῶ ⇔ȳ ⇔Ȳṳ ֪І ( Ѭ ȳѬῶ ⇔ȳ

⇔ц ȳ ṓ⇔ ֪І)ȴ 

5. ṓ Ȳ ῴ ᾼᴯ Ṕ⇔ȳ ц

ᾼṔ⇔Ȳṳ ᶮ Ὼ Ȳ Ὼ ᾼ ⇔ᴯ

Ȳᴷ ȳ ᴩⱢȲц ד ֪І

Ȳṳ ӭ ῶȴױҵȲṿӣד Ἠ

Ȳѿ∂Ӵ ѱ ȴֽ ӑῶ Ὑ ᾼ ᴩⱢȲ

⁄═ ṳ ПᴩⱢ ᴯ ȴ Ἤ ᾼ ҷ

ὑ ѹ֯ 10и ∕Пв ԛӭ Ȳ⁄Ό֫ ᴩϯϚ

П ȴ 

(ϡ) иέ 

1. ϱ ▲ Ὠ Ἤצ ѿцМ Ӫ ϱ ▲ṭ ӭ ȳ

Ὲ иᵉȳ ֪Іȳ ᴩиέȴӭ ᾼ Ϯצ ȸ

(1)ṭ ӭ (2)Њ ӭ (3) ӭװ ȴ›Ẓ῏Ɫ ϱ(

ϱᵘϩ )Ἤӭ ᾼ ѿ ϱ ▲ᾼᵘϩṭ ἨЊ

ẃ о ϱ ▲ṭ ӭ ( װ /100еṭȲ װ /10 Њ

)ȴ ӭװ ⁄Ɫ ϱἬӭ П װ ѿἬצ ▲
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װ Пᴍиѩ ȴ 

2. Ṽ ӭ Мᾼ ⇔ѿ֮ Ṇ (GIS) ᴩῈ иᵉứᴯȴ

ҵṿӣױ ArcGIS10Ṽ ▲ ꜜП ꜜứ

Ȳѿ ῀Л֝ ⇔ ᾼῈ иӁ …ȴ 

3. ӭ ᾼѬ ᴩⱢᾭ иⱢɪ ṛ (travell ing)ȳ

(foraging)ȳῂӻ(socializing)ȳ (milling)ɫҳЄ ȴ 

4. ᴕ Parra(2006) Ӫ ᾼ ֽϯȸ 

(1) ṛ(travelling)ȸ צ Ϛ ѹЄּפỆứᾼ Ѡ֣Ȳϯ ᾼ

Ɫ √ѹṔ⇔ ȴ 

(2) (foraging)ȸ Ҡצ Ҕᵶ כ ЛϚ ᾼ Ѡ֣Ȳ

ϯ Ṕ⇔ ѹ ᴴ ᶠ Ȳ ṛᴩⱢᾼ √ȴױҵȲҠ

ᴴ ẞ ֯ М טּ Ғ Ἠ╥צ ᾼᴩⱢȲ

ֽѿᶠ ὁӉѬ ȳ ⁶ ȳϯ ᵂȴ 

(3) ῂӻ(socializing)ȸ ᾼϯ ה ѿ Ȳ П Ὼ

Фד ꜙᴟ ѠȲ М ᾼѬϱֵ−צ ᵂȴ 

(4) (milling)ȸ ֯Ѭ ᾼ♄ ᵂ Ȳ ֯ϚЊ

Ȳ П ᾼ −ῺᵀḥצὙ ᾼῒ ȴϯ ה

Ɫ √ȳṔ⇔ ȲЄ и ֯Ѭῶ  ῺȲ ᴿὑԅ ᴩ

Ɫȴ 

(5) ẞᾼᴩⱢ ᾎ Ɫ›ҳЄ Ȳ⁄ Ẕ҃ᴩⱢȲṳכ

ὙҠ ᾼᴩⱢᾭ ȴ 
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1.5.8 Ѭϯ  

Ѭϯ Ӧ Ӣ Ѭϯ ▲ 5 МȲ ậ ᴯ Ểꜜ 2

ᴩиέȲ ￼ ҔᵶὙ Ҡ П (ֽ ᴄ оȳ ☼

ȳ ȳӢᾬ♄ é)Ȳ֪ױⱢϠ Ѭϯ иᵉ ᶮȲѿᴍи

ᴯ ɎPercentile levelɏɎ ᴯⱢ dBɏȸ ӱ  x %ѩẂ Ȳ

Ẕ Leq,T ЄὑἨ ὑ ᴯ Ȳֽ L90 = 90% ᾼ

ד) ￼ ); L50= 50% ᾼ ד)

ᶁ );L5= 5% ᾼ ד) )ȴ 

ứ 51.2kѿϱȲ ᴩᶶ Ӵ ɎFast Fourier 

Transform, FFTɏṳ ҏ (20Hzᴟ 20kHz)ѿ 1HzҿҢⱢ ᾼ

ᴯ ȲӦὑϥ ⇔ ᴯ ╥Ϛ ◕в ᾼ ếȲ֪ױ 1/3ϥ ⇔ ᾼ

ᴯ ҏѬϯ Ἤṿӣᾼ 1Hz ҏ ֵȴ 

Ӑ … ṿ ӣ ֥ Ɏ International Organization 

forStandardization, ISOɏ18406ПѬϯ Ṇ цṿӣ ֥ ЏẦ

ɎInternational Electrotechnical Commission, IECɏ 61260-1 П

ɎOctave bandɏ ᾌ ᾼ Ṇ Ȳ ᴩѬϯ иέȲֽῶ 1.5.8-1  

1/3 ᾌ ПМї ȴ 

 

1.5.9 ▲ 

Ὥ  Ὼ צ П ȳ ȳ ȳᵂ

ҏ ᾭᾓ ȲṳṼ ▲ Ȳц ד ц ֮

Ғѿ иέȴ 
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ῶ 1.5.8-1 1/3 ᾌ ПМї  

Frequency(Hz) 

1/3 Octave 

ϯ  Мї  ϱ  

14.1 16.0 17.8 

17.8 20.0 22.4 

22.4 25.0 28.2 

28.2 31.5 35.5 

35.5 40.0 44.7 

44.7 50.0 56.2 

56.2 63.0 70.8 

70.8 80.0 89.2 

89.2 100.0 112.0 

112.0 125.0 141.0 

141.0 160.0 178.0 

178.0 200.0 224.0 

224.0 250.0 282.0 

282.0 315.0 355.0 

355.0 400.0 447.0 

447.0 500.0 562.0 

562.0 630.0 708.0 

708.0 800.0 891.0 

891.0 1,000.0 1,122.0 

1,122.0 1,250.0 1,413.0 

1,413.0 1,600.0 1,778.0 

1,778.0 2,000.0 2,239.0 

2,239.0 2,500.0 2,818.0 

2,818.0 3,150.0 3,548.0 

3,548.0 4,000.0 4,467.0 

4,467.0 5,000.0 5,623.0 

5,623.0 6,300.0 7,079.0 

7,079.0 8,000.0 8,913.0 

8,913.0 10,000.0 11,220.0 

11,220.0 12,500.0 14,130.0 

14,130.0 16,000.0 17,780.0 

17,780.0 20,000.0 22,390.0 
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2   

ϡ  Ὠиέ 

2.1  

2.1.1 Ӣ  

Ӑủ֯Ӗ ד114 9ѣ~114ד 11ѣȲὑӐ ᴩ ϱ ӭ

▲цϱỴ Ὼ Ỵ Ὼ ᴩ Ỵ ▲ȴ ▲ 1.4-1~ 1.4-

2ἬӱȲ ▲ Ὠ Ὑֽϯȸ 

Ϛȳ ϱ ӭ ▲ 

(Ϛ) ᾬ  

ӐủԚ 3ӭ ד4ּ 9 ȲԚ 34 ȲиᵑⱢὧѠװ

19 ȳװ 3 ȳװ 1 ῀ȳӑװ 2 ȳЄӪװ

1 ȳМӪװ 4 ȳװ 2 ȳװ 1 װ ӑ῀ ӭ

1 Ȳᾬװ ֤ ҏ ѣԌ ῶ 2.1.1-1ȴẔМ 9ѣⱢ Ȳ

ᾬ Ꞌ ȷ10ȳ11ѣ⁄юצ ֯ в♄ ȴ 

’Ṏ ϡצ ⸗ Ṏ’צ 1 Ȳὑ 9ѣ 1

ȴ֢’Ṏװ ӭ ᴯ ֽ 2.1.1-1ȴ 

ῶ 2.1.1-1 ϱ ӭ ▲ ῶ 

ӭ֤ ּ֤ד М֤ ֤ 
’Ṏ 

1 

 

ἤ 2 

 ủוּ
 

9 10 11 

ᶮӭ ּד ὧѠ  Charadrius alexandrinus 
 ȳЛ /ҍȳ  19 0 0 19 

ᶮӭ ּד  Sterna hirundo 
 ȳ  3 0 0 3 

ᶮӭ ּד  Thalasseus bergii II  ȳЛ  1 0 0 1 

ᶮӭ ּד ӑ῀  - 
  

2 0 0 2 

ᶮӭ ּד ЄӪ  Ardea alba 
 ҍȳ / ȳ  1 0 0 1 

ᶮӭ ּד МӪ  Ardea intermedia 
 ҍȳ / ȳ  4 0 0 4 

ᶮӭ ּד  Bubulcus ibis 
 ȳЛ / ȳ /ҍȳ / ȳ  2 0 0 2 

ᶮӭ ּד  Hirundo rustica 
 ȳ /ҍȳ / ȳ  0 1 0 1 

ᶮӭ   ӑ῀ ӭ - 
  

1 0 0 1 

Ɏ  ɏ  33 1 0 34װ

1ȸ’Ṏ ȸɦIIɧῶ⸗ צ Ӣ ᾬȴ 

2ȸ ἤȸɦ ɧῶ ȳɦҍɧῶҍ ȳɦ ɧῶ ȳɦ ɧῶ ȴ  
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2.1.1-1 ϱ ’Ṏ ᴯ иӁᴯ  

 

(ϡ) ᴩ ⇔ 

Ӑủ П ЄֵὑῈМ ᴩȲ ᴩ ⇔Юὑ 1~100еѐП

Ȳѿ ᴩ֯ 0~5еѐ ᾼ ֵȷҫצ 7 ᾼװ דּ ᴩ

֯ 50~100еѐᾼ Ȳ ֯ ⇔ вȴ ᴩ ⇔и

Ӂ ῶ 2.1.1-2ц 2.1.1-2ȴ  
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ȸ Ҕᵶϱꜜ 

2.1.1-2 ϱ ӭ ⇔иᵉ  

ῶ 2.1.1-2 ϱ ▲ ♄ ⇔ 

ӭ֤ ּ֤ד М֤ 
♄ ⇔ 

Ѭ  0~5 m 5~10 m 10~20 m 20~50 m 50~100 m 100~200 m >200 m 

ᶮӭ ּד ὧѠ  0 19 0 0 0 0 0 0 

ᶮӭ ּ0 0 0 0 1 2 0 0  ד 

ᶮӭ ּ0 0 0 0 0 1 0 0  ד 

ᶮӭ ּד ӑ῀  0 1 1 0 0 0 0 0 

ᶮӭ ּד ЄӪ  0 0 0 0 0 1 0 0 

ᶮӭ ּד МӪ  0 0 0 0 0 4 0 0 

ᶮӭ ּ0 0 2 0 0 0 0 0  ד 

ᶮӭ ּ0 0 0 0 0 1 0 0  ד 

ᶮӭ  ӑ῀ ӭ 0 1 0 0 0 0 0 0 

Ɏ  ɏ 0 21 5 1 0 7 0 0װ
ȸ♄ ⇔и ѿЛҔᵶϯꜜᴖҔᵶϱꜜП ⁄ иȴ 

 

(Ϯ) ⇔ 

Ӑ ḕװӭ זּ▲ Ɫפּ⇔  50.58 kmȲӭ

Ɫ 30.35 km2Ȳ╝Ӑủ ϱ ӭ ▲ӂᶁ ⇔Ɫ 3.493 װ

/km2Ȳ ῶ 2.1.1-3ȴ 

ῶ 2.1.1-3 ϱ ӭ ▲ ⇔ 

ӭ֤ ּ֤ד М֤ 
 ủ Ӑủӂᶁוּ

⇔ 9ѣ 10ѣ 11ѣ 

ᶮӭ ּד ὧѠ  0.626 0.000 0.000 0.209 

ᶮӭ ּ0.033 0.000 0.000 0.099  ד 

ᶮӭ ּ0.011 0.000 0.000 0.033  ד 

ᶮӭ ּד ӑ῀  0.066 0.000  0.000 0.022 

ᶮӭ ּד ЄӪ  0.033 0.000 0.000 0.011 
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ӭ֤ ּ֤ד М֤ 
 ủ Ӑủӂᶁוּ

⇔ 9ѣ 10ѣ 11ѣ 

ᶮӭ ּד МӪ  0.132 0.000 0.000 0.044 

ᶮӭ ּ0.022 0.000 0.000 0.066  ד 

ᶮӭ ּ0.011 0.000 0.033 0.000  ד 

ᶮӭ  ӑ῀ ӭ 0.033 0.000 0.000 0.011 

Ɏ /km2ɏ 1.088 0.033 0.000 0.374 

ȸ ⇔Ɫ ӭ/װ ȴ 

ϡȳ Ỵ ▲ 

(Ϛ) כ 

Ӑủ Ỵ Ԛ 12ӭ ד33ּ 96 ȲẔМ ứϱỴ Ỵ

( ) 12ӭ ד32ּ 87 Ȳ‍ ứϱỴ Ỵ( ) 12

ӭ ד31ּ 81 ȴᾬ ֤ ῶ 2.1.1-4ȴ 

(ϡ) צ ц’Ṏ ᾬ  

Ӑủԓ 1 צ ɎЊ ɏѿц 8 Ṹצ

ɎЊ​ ȳᴊ ȳЄẪᶠȳ ὦ ȳ ȳ ᶠ ȳ

Ӫ ế מּ ɏȷ צ ᴾ ҏ ᾬ ᾼ 1.04%Ȳᴖ ɎṸɏצ

ᴾ ҏ ᾬ ᾼ 8.33%ȴӐủԓ ’Ṏ Ԛ 11 ȲҔᵶ

6 II ⸗ Ṏ’צ ɎЊ ȳ ȳ Ӫ ȳ ȳᴊ

ếּמ ɏȲѿц 5 III Ẕ҃ С’Ṏ Ɏ ȳЄḒ ȳ

ȳּמᶠᵄ ế ѝ ɏɎ 2.1.1-3ɏȴ 

ứϱỴ Ỵ 1 צ ɎЊ ɏѿц 8

Ṹצ ɎЊ​ ȳᴊ ȳЄẪᶠȳ ὦ ȳ ȳ

ᶠ ȳӪ ế מּ ɏȷ צ ᴾӐ ҏ ᾬ ᾼ

1.15%Ȳ ɎṸɏצ ᴾӐ ҏ ᾬ ᾼ 9.20%ȴӐủ ứϱỴ

Ỵ’Ṏ Ԛ 10 ȲҔᵶ 5 II ⸗ Ṏ’צ ɎЊ

ȳ ȳ Ӫ ȳ ếּמ ɏȲѿц 5 III Ẕ҃

С’Ṏ Ɏ ȳЄḒ ȳ ȳּמᶠᵄ ế ѝ ɏȴ 

Њ ѿ ҵ ֮ ֵȲӼ ֯ в Ἠ

֯ ἨὍ ᴃвԅ ȷ ֯ ҵ ϱ ᴩἨ ֯

֮ ῺȲӼ ֯ ҵ ▐ϱȷ Ӫ ֯ҳ ứϱỴ Ỵ

⁮ в ȷ ҏ ֯в Ӣ֮ȳ ֮Ἠ

Ὥ֮ ȷּמ ҏ ֯в Ӣ֮Ἠ ֮ ȴ ֯ ῲᶠ ᾈЀ

֮ Ȳ Ѭ ḥᾈЀ ֮∟ ἏҖ ȷЄḒ Ӽ֯

ῲᶠ ᾈЀ ֮ Ȳ Ѭ ḥᾈЀ ֮∟ ἏҖ ȷ
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ѻ ֯ḅӥȳ ֮Ἠ Ӣ֮ȲἨ֯ẔϱῈ ᴩȷּמᶠᵄ

⁄ ᾛҏ ֢֯ Мȷ ѝ ֯в Ӣ֮ȳ Ἠ

Ὥ Мȴ 

(Ϯ) ἤ 

Ӑủ ▲ᾼ Мצ 26 ὑ Ȳᴾ ᾼ 27.08%ȷ

45 Ɏᵶ ɏἤ Ɏ46.88%ɏȷ9 ὑі ἤ

Ɏ9.38%ɏȷ15 ẓ ц Ɏᵶ ɏἤ Ɏ15.63%ɏȲ1

ẓ ці ἤ Ɏ1.04%ɏȴ 

(ҳ) ᾬ  

Ӑủ Ỵ 17,518 ȲẔМѿὧѠװ

3,524 װ ֵȲᴾ ᾼ 20.12%ȲẔװⱢ Ɏ1,223 Ȳװ

6.98%ɏȳЊӪ Ɏ1,205 Ȳ6.88%ɏȳװ Ɏ1,130 Ȳװ

6.45%ɏѿцӪ Ɏ1,073  Ȳ6.13%ɏȴװ

ứϱỴ Ỵ 9,944 ȲẔМѿὧѠװ

1,617 װ ֵȲᴾױ ᾼ 16.26%ȲẔװ╥ Ɏ821 Ȳװ

8.26%ɏȳ Ɏ730 Ȳ7.34%ɏȳЊӪװ Ɏ696 Ȳ7.00%ɏȳװ

Ӫ Ɏ667 Ȳ6.71%ɏѿцװ Ɏ584  Ȳ5.87%ɏȴװ

‍ ứϱỴ Ỵ 7,574 ȲẔМѿὧѠװ

1,907 װ ֵȲᴾױ ᾼ 25.18%ȲẔװⱢЊӪ Ɏ509 Ȳװ

6.72%ɏȳ Ɏ493 Ȳ6.51%ɏȳװ ѫ Ɏ418 Ȳ5.52%ɏװ

ѿцӪ Ɏ406  Ȳ5.36%ɏȴװ

(Х) ╓ иέ 

ứϱỴ Ỵὼ ⇔╓ Юὑ 2.60~3.12Ȳᶁл⇔╓ Юὑ

0.65~0.80ȷ‍ ứϱỴ Ỵὼ ⇔╓ Юὑ 2.42~2.93Ȳᶁл⇔

╓ Юὑ 0.67~0.75ȴẒ ᾬ כ Ȳᵀ ắ ᾬ

ЄȲᾬ иӁЛᶁлȲ╝ֵ ἤ╓ М ȴ ▲

в ֵ ȳ ȳ ȳṮ Ὥȳḅӥц ֮ ȲӐủ

▲ ҵ ֮ὑ ֵӑᶙԓ ḥȲ ҵЬצ ֮

ҠẁѬ ὑ ȲẔМϭѿὧѠ ᾼ ֵȲ ҵ

▐ϱɎֽ ȳ Ṝ ɏѿц в ֮ӼⱢѬ ɎֽὧѠ

ɏὑ П ἬȷױҵȲӐủ ᴩⱢɎֽ ᴃɏ

ӼᵮіЄ Ѭ ɎֽЊӪ ȳ ȳּמ ȳ ɏ ȴ 
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ῶ 2.1.1-4 Ỵ Ӣᾬ ῶ(1/5) 

ӭ֤ ּ֤ד Мѝ֤ ֤ ἤ 
 צ

ᵑ 

’Ṏ 

 

◕ 

 ủוּ

114/9 114/10 114/11 

 
ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

10509-10511 үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  

ᶮӭ ּד  Spatula clypeata ҍȳ        *              0 

ᶮӭ ּ׆ דᶠ  Anas acuta ҍȳ        *              0 

ᶮӭ ּד ЊѬ  Anas crecca ҍȳ        *              0 

ᶮӭ ּד Њ  Tachybaptus ruficollis ȳ /ҍȳ      *  10 2  7 25 2 1 17 28 13  4 109 

ᶮӭ ּד  Columba livia і ȳ       47   7 15  2 6 24 6  2 109 

ᶮӭ ּמּ ד  Streptopelia tranquebarica ȳ       35 130 81 30 28 40 51 3 40 71 9 10 528 

ᶮӭ ּד  Spilopelia chinensis ȳ       5 23 17 17 2 15 9 3 3 24 12 16 146 

​ ӭ ​ ​Њ דּ  Apus nipalensis ȳ  Es     22      1  1   24 

ᶮӭ ּד ᴊ  Lewinia striata ȳЛ  Es    1    1       1 3 

ᶮӭ ּמּ ד′Ѭ  Gallinula chloropus ȳ      *  1 1  9 3 1 2 6 5 1 1 7 37 

ᶮӭ ּד Ӫ  Amaurornis phoenicurus ȳ                1   1 

ᶮӭ ּד  Zapornia fusca ȳ            1    2   3 

ᶮӭ   Himantopus himantopus ȳ  דּ /ҍȳ      *  110 46 10 53 69 7 24 32 114 27 4 27 523 

ᶮӭ   ч דּ  Recurvirostra avosetta ҍȳ      *   1   74   1 42 15  1 134 

ᶮӭ ּד ᴊ  Pluvialis squatarola ҍȳ      *          1  1  2 

ᶮӭ ּד ыӂ◦   Pluvialis fulva ҍȳ      *  22 3 72 35    54 2 1  68 257 

ᶮӭ ּד Њ  Vanellus vanellus ҍȳЛ                 2  2 

ᶮӭ ּד ҡ  Charadrius mongolus ҍȳЛ / ȳ      *     1 3  2  4  1  11 

ᶮӭ ּד  Charadrius leschenaultii ҍȳЛ / ȳ      *  21  98 5 1  11 4 7  5 4 156 

ᶮӭ ּד ὧѠ  Charadrius alexandrinus ȳЛ /ҍȳ      *  230 15 404 229 750 44 300 385 538 40 318 271 3524 

ᶮӭ ּד Њ  Charadrius dubius ȳЛ /ҍȳ      *  76 57 27 39 29 6 3 5  6 8 1 257 

ᶮӭ ּד МḒ  Numenius phaeopus ҍȳЛ / ȳ      *    6 5         11 

ᶮӭ ּד  Numenius madagascariensis ҍȳ / ȳЛ    III           1    1 
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ῶ 2.1.1-4 Ỵ Ӣᾬ ῶ(2/5) 

ӭ֤ ּ֤ד Мѝ֤ ֤ ἤ 
 צ

ᵑ 

’Ṏ 

 

◕ 

 ủוּ

114/9 114/10 114/11 

 
ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

10509-10511 үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  

ᶮӭ ּד ЄḒ  Numenius arquata ҍȳЛ    III           9    9 

ᶮӭ ּד ᶠ  Limosa lapponica ҍȳ / ȳЛ        *              0 

ᶮӭ ּד Ӱ  Arenaria interpres ҍȳ / ȳ      *  2  18     33 3 2  16 74 

ᶮӭ ּד  Calidris falcinellus ȳЛ        *              0 

ᶮӭ ּ׆ דᶠ  Calidris acuminata ȳ        *              0 

ᶮӭ ּד  Calidris ferruginea ҍȳ / ȳ      *   2   1        3 

ᶮӭ ּד    Calidris subminuta ҍȳЛ      *  4   12 5     3 2 1 27 

ᶮӭ ּמּ ד  Calidris ruficollis ҍȳ      *  81 43 2 290 101    77 3  2 599 

ᶮӭ ּד Ϯ  Calidris alba ҍȳЛ        *         1     1 

ᶮӭ ּד  Calidris alpina ҍȳ      *    3  123  1 77 455 6 23 80 768 

ᶮӭ ּד ӥ  Gallinago gallinago ҍȳ                  1 1 

ᶮӭ ּד ч  Xenus cinereus ȳЛ      *    16 3         19 

ᶮӭ ּמּ ד Ṝ  Phalaropus lobatus ȳ            1    2   3 

ᶮӭ ּד  Actitis hypoleucos ҍȳ      *  8 7 3 8 6 11  7 5 15 2 8 80 

ᶮӭ ּד Ṝ  Tringa brevipes ȳ      *  7  21 29         57 

ᶮӭ ּד ‌Ṝ  Tringa nebularia ҍȳ      *  42 5 16 21 22 1  2 39 10  6 164 

ᶮӭ ּד Њ‌Ṝ  Tringa stagnatilis ҍȳЛ / ȳ      *  12 12 1 3 7   9 3 2  3 52 

ᶮӭ ּד  Tringa glareola ҍȳ / ȳ      *  8 5 5 7 1 1  2  1 33 2 65 

ᶮӭ ּד ṚṜ  Tringa totanus ҍȳ      *  20 3 6 23 25   22 59 3  3 164 

ᶮӭ ּד  Glareola maldivarum ȳ / ȳ    III   7  5 8  11 1   1 8  41 

ᶮӭ ּמּ ד  Chroicocephalus ridibundus ҍȳ      *      1    18   2 21 

ᶮӭ ּד Њ ￼  Larus fuscus ҍȳ           3 2     1  6 

ᶮӭ ּד Њ  Sternula albifrons ȳЛ / ȳЛ    II  *  14  53 1  1  4 1   2 76 
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ῶ 2.1.1-4 Ỵ Ӣᾬ ῶ(3/5) 

ӭ֤ ּ֤ד Мѝ֤ ֤ ἤ 
 צ

ᵑ 

’Ṏ 

 

◕ 

 ủוּ

114/9 114/10 114/11 

 
ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

10509-10511 үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  

ᶮӭ ּד  Gelochelidon nilotica ҍȳ / ȳЛ        *              0 

ᶮӭ ּד  Hydroprogne caspia ҍȳЛ      *      2 4   99   2 107 

ᶮӭ ּד Ӫ  Chlidonias leucopterus ҍȳ / ȳ      *       1       1 

ᶮӭ ּד  Chlidonias hybrida ҍȳ / ȳ      *  9    47   111 178 4  29 378 

ᶮӭ ּד  Thalasseus bergii ȳЛ    II  *  71  32 13         116 

ӭ ּד  Phalacrocorax carbo ҍȳ      *          2   1 3 

ᶮӭ ּד Њ  Ixobrychus sinensis ȳЛ / ȳЛ           1   1     2 

ᶮӭ ּד Њ  Ixobrychus cinnamomeus ȳЛ                  1 1 

ᶮӭ ּד  Ardea cinerea ҍȳ      *    2  1   5 3 2  1 14 

ᶮӭ ּד ЄӪ  Ardea alba ȳЛ / ȳЛ /ҍȳ      *  19 13 5 228 179 11 9 19 205 14 10 32 744 

ᶮӭ ּד МӪ  Ardea intermedia ȳ /ҍȳ      *  2  2 79 1  2 2 1 1 5 1 96 

ᶮӭ ּד Ӫ  Egretta eulophotes ҍȳ / ȳЛ    II       1        1 

ᶮӭ ּד ЊӪ  Egretta garzetta ȳЛ / ȳ /ҍȳ / ȳ      *  106 8 45 347 182 26 9 48 344 30 12 48 1205 

ᶮӭ ּד  Bubulcus ibis ȳЛ / ȳ /ҍȳ / ȳ      *    54 1 4 11 24 11 1 6 23 1 136 

ᶮӭ ּד  Butorides striata ȳЛ / ȳ       1  1 1    3  1  1 8 

ᶮӭ ּד ỏ  Nycticorax nycticorax ȳ /ҍȳ / ȳ      *  21 1  15  5 1 14 1 4  8 70 

ᶮӭ ּד ц  Threskiornis aethiopicus і ȳЛ        *              0 

ᶮӭ ּד  Pandion haliaetus ҍȳЛ     II  *              0 

ᶮӭ ּד  Elanus caeruleus ȳ    II  *  2   2 2  1  2  2  11 

ᶮӭ ּד ᴊ  Butastur indicus ҍȳ / ȳ    II          27     27 

ᴵᾎ ӭ ּד  Alcedo atthis ȳ / ȳЛ      *  5 7 1 11 1 4 4 8 1 4 2 11 59 

ᶮӭ Ѥ Њ דּ Ѥ Yungipicus canicapillus ȳ         1 1  3 3 1  2 2  13 

ᶮӭ ּמּ ד  Falco tinnunculus ҍȳ    II        1     1  2 
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ῶ 2.1.1-4 Ỵ Ӣᾬ ῶ(4/5) 

ӭ֤ ּ֤ד Мѝ֤ ֤ ἤ 
 צ

ᵑ 

’Ṏ 

 

◕ 

 ủוּ

114/9 114/10 114/11 

 
ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

10509-10511 үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  

ᶮӭ Ẫᶠּד ЄẪᶠ Dicrurus macrocercus ȳ / ȳ  Es    3 2 5 3 1 3 2   9 4 1 33 

ᶮӭ ѵ ὦ דּ  Hypothymis azurea ȳ  Es    3 2 5  1 2     2 1 16 

ᶮӭ ᵄ ᶠᵄמּ דּ  Lanius cristatus ҍȳ / ȳ    III  *  10 14 8 5 4 3 2 2 4 4 2 5 63 

ᶮӭ ᵄ ᵄ￼ דּ  Lanius schach ȳ       3  2         1 6 

ᶮӭ ּד  Pica serica і ȳ           2        2 

ᶮӭ ᴍ Њ דּ  Alauda gulgula ȳ              1    1 2 

ᶮӭ ᶠ ᴊ דּ  Prinia flaviventris ȳ       25 33 11 22 9 8 6 6 10 17 9 19 175 

ᶮӭ ᶠ Prinia inornata ȳ  דּ  Es    67 49 40 60 25 13 12 34 31 38 17 39 425 

ᶮӭ ᶠ ᶠ דּ  Cisticola juncidis ȳ       1 2           3 

ᶮӭ ᶠ ᶠ דּ  Cisticola exilis ȳЛ  Es    1 1  4 1     1  2 10 

ᶮӭ ּד Ḙ  Riparia chinensis ȳ        27 1 27 7 2  2 5 1 1 2 75 

ᶮӭ ּד  Hirundo rustica ȳ /ҍȳ / ȳ       8 29  89 60 176 55 67 89 459 45 53 1130 

ᶮӭ ּד ◦  Hirundo tahitica ȳ       1 8 3 19 5 6 4 3 7 7 2 11 76 

ᶮӭ ּד Ṛ  Cecropis striolata ȳ       1 5  1      6  3 16 

ᶮӭ ּד Ӫ  Pycnonotus sinensis ȳ  Es    84 119 74 71 74 137 41 34 76 177 73 113 1073 

ᶮӭ ◊ ◊Җ דּ  Phylloscopus borealis ҍȳ            10 17  2 18 22 3 72 

ᶮӭ ּמּ ד  Sinosuthora webbiana ȳ  Es     9 6 6 6 2  2  4 2 4 41 

ᶮӭ ּד ѫ  Zosterops simplex ȳ       91 75 73 50 43 74 74 29 44 66 104 88 811 

ᶮӭ דּה Њ  Pomatorhinus musicus ȳ  E     2 1       1   4 

ᶮӭ ϥ Gracupica nigricollis і  דּ ȳ            1 1      2 

ᶮӭ ϥ ᴊ דּ  Sturnia malabarica і ȳЛ       12 6 6  11 29  1 13 16   94 

ᶮӭ ϥ ϥ דּ  Acridotheres tristis і ȳ       6 5 3 2  1  2 2 3 3  27 

ᶮӭ ϥ Ӫᶠϥ דּ  Acridotheres javanicus і ȳ      *  121 56 51 10 30 28 19 10 48 184 6 20 583 
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ῶ 2.1.1-4 Ỵ Ӣᾬ ῶ(5/5) 

ӭ֤ ּ֤ד Мѝ֤ ֤ ἤ 
 צ

ᵑ 

’Ṏ 

 

◕ 

 ủוּ

114/9 114/10 114/11 

 
ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

ứϱỴ 

Ỵ 

‍ ứϱỴ 

Ỵ 

10509-10511 үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  үᴫ ҳ  

ᶮӭ ּד  Copsychus saularis і ȳ      *  9 7 5 4 2 8 2 3 6 9 3 7 65 

ᶮӭ ּד Ӫ  Copsychus malabaricus і ȳ        1     1      2 

ᶮӭ ּד  Calliope calliope ҍȳ / ȳ               2    2 

ᶮӭ ּד ᶠ  Phoenicurus auroreus ҍȳ                  1 1 

ᶮӭ ּד  Monticola solitarius ȳ /ҍȳ            1   1 2   4 

ᶮӭ ῧ Ӫ דּ ѝ  Euodice malabarica і ȳЛ               2    2 

ᶮӭ ῧ ѝ דּ  Lonchura punctulata ȳ       20 32 20 52 3 7 16 44 2 29 6 22 253 

ᶮӭ ῧ ѝ דּ  Lonchura atricapilla ȳ /і ȳЛ    III   4 4  1         9 

ᶮӭ ּד  Passer montanus ȳ       196 110 77 52 96 86 106 76 118 124 104 78 1223 

ᶮӭ ּד ᴊ  Motacilla cinerea ҍȳ       1  1   1    1   4 

ᶮӭ ּד ὧѠ  Motacilla tschutschensis ҍȳ / ȳ        3 3  17 18 17 1 7 44 38  148 

ᶮӭ ּד Ӫ  Motacilla alba ȳ /ҍȳ               1 1   2 

ᶮӭ ּד ᴊ  Emberiza spodocephala ҍȳ                2   2 

Ɏ  ɏ  1666 1007 1402 2018 2113 826 835 1241 2785 1547 930 1148 17518װ

ὼ ⇔╓ (H')  3.12  3.06  2.87  2.93  2.60  2.78  2.42  2.79  2.77  2.72  2.51  2.93  - 

ᶁл⇔╓ (J)  0.79  0.80  0.74  0.75  0.65  0.73  0.67  0.71  0.70  0.67  0.67  0.72  - 

1ȸи ȳ ⇔ȳ ἤȳ צ ᵑꞋṼ М Ӗ ᵉП ᾪүד2023 ֤ ȴ 

2ȸ ἤ҅ Ὑï : ȲЛ :Л Ȳ : Ȳצ : Ȳ : Ȳҍ:ҍ Ȳ : Ȳі :ҵẃ ȴ 

3ȸ’Ṏ …Ṽ Ἤᴞ ד2019 1ѣ 9ѡеᵫ ӔПɦ ’Ṏ Ӣ ᾬ֤ ɧȷI: Ϛ ’Ṏ ȲII: ϡ ⸗ Ṏ’צ ȲIII: Ϯ Ẕ҃ С’Ṏ ȴ 

4ȸ צ ᵑ҅ ὙȴEsȸ Ṹצ ȷEȸ צ ȴ 

5ȸӑ῀Є …╓ ȳЊ ￼ Ȳҵ ᴿȲד⇔ ҵЛὔ Ȳ ӑ ẞ Ȳ ᾎ ứᴟ ȴ 

 

  



 

 2-11 

 

2.1.1-3 Ỵ ’Ṏ иӁᴯ ( ֿⱢӭ ) 
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2.1.2 Ӣ  

Ӑủ֯Ӗ ד114 9ѣ 3ѡὑ 5 ɎS1~S5ɏ ᴩ Ӣᾬȳҁ

ц ᵜȳἉ Ӣᾬ ▲ȷ114ד 9ѣ 4ѡὑ 3 ᴩ

▲ɎT1~T3ɏȷ114ד 10ѣ 13ѡ ᴩ YUN19ц YUN36 ᾼѬϯ

▲Ȳ ▲ 1.4-1~ 1.4-3ȳ 1.4-8Ȳ ▲ Ὠ Ὑֽϯȸ 

Ϛȳ ᾬἤ Ӣᾬ 

(Ϛ) ᾬ  כ

Ԛ 4  48 122 Ȳᾬ ֤ ṓῶ 2.1.3-1ȴ֢ ȳ֢

Ѭ Юὑ 22~48 Ȳ ⇔Юὑ 45,800~2,847,920 Cells/LȲẔ

М ѿ S4ᾼἉ Ѭ ֵȲ ⇔⁄ѿ S2ᾼ 3M

Ѭ ֵȴ 

(ϡ) ᾬ  

ủԚ 12,477,520 Cells/LȲѿ ⇔ 12,014,120 Cells/L

ֵȲᴾ ⇔ᾼ 96.29%ȲẔװẔ ᾬ Ꞌᵅὑ 5%ȴẔМ Ṕ

ẛ ȳṔẛ ȳ Ѫ ȳ ᶮ ȳ (Thalassiosira 

sp1.)ȳ (Thalassiosira spp.)цԆ Ѫ ֢֯ ֢Ѭ Ꞌצ

ȲⱢӐủМᾼ ṓᾬ ȴ 

(Ϯ) ֵ ἤ╓  

֢ ȳ֢Ѭ ὼ ⇔╓ Юὑ 0.03~0.93Ȳѿ S3ᾼ

10M Ȳ S2ᾼ 3M ᵅȷᶁл⇔╓ Юὑ 0.02~0.60Ȳѿ

S3ᾼ 10M ȲS2ц S4ᾼ 3M ṳԝ ᵅȴ ᴖṕ֢ ֢Ѭ ᾼ

ὼ Ἤצ⇔ Ȳ Ѭ ֵ ἤ ᵅȷᴖᶁл⇔Ӽצ Ȳ

ֵ Ѭ Ὑצ ᾼ ᾬ ȴ(ֽῶ 2.1.2-1Ἤӱ) 

ϡȳ ᾬἤ Ӣᾬ 

(Ϛ) ᵑ  כ

Ӑủ ▲Ԛ 8  27 Ȳᾬ ֤ ṓῶ 2.1.3-2ȴ֢

Ю ὑ 19~25 Ȳ ⇔ Ю ὑ 1,033,812~3,441,117 

inds./1,000m3ȲẔМ ѿ S4 Ȳ ⇔ иӼѿ

S4Ɫ ֵȴ 

(ϡ) ᾬ  

ӐủԚ 8,647,347 inds./1,000m3Ȳѿ Ѭ 5,401,885 

inds./1,000m3 ֵȲᴾ ⇔ᾼ 62.47%ȲẔװⱢỏԏ Ɏ896,041 
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inds./1,000m3 Ȳ 10.36% ɏ ц Ẕ ҃ ẛ ᾬ Ӄ Ӣ (521,074 

inds./1,000m3Ȳ6.03%ɏȲ ӱӐủ ▲ѿ Ѭ Ɫ ȴᴖ֢

ᾬἤ ӢᾬМѿצэ ȳỏԏ ȳὍ ȳẔ҃ẛ ᾬ

ӃӢȳ Ѭӕȳ ӃӢȳ Ѭ ȳ Ṝ ӃӢȳ Ѭ ȳϫṜ

ӃӢȳֵѪ ȳ ṙ ӃӢȳѪ цצᶠ 14 ҏ

ɎꞋ 100.00%ɏȲ ӱӐủ ѿױ 14 Ɫ ṓ ȴ 

(Ϯ) ֵ ἤ╓  

ὼ ⇔╓ Юὑ 0.65~0.67Ȳᶁл⇔╓ ⁄Юὑ 0.47~0.51Ȳὼ

⇔╓ ѿ S2 ȲS1ȳS3ц S5ṳԝ ᵅȲᴖᶁл⇔╓ ⁄ѿ

S5 ȲS3ц S4ṳ ᵅȲ҅ῶӐủ ▲ᾬ ֵ ἤц

צ Ȳᵀ֢ П ЛЄ(ֽῶ 2.1.2-2Ἤӱ)ȴ 

Ϯȳ Ἁ Ӣᾬ 

(Ϛ) ᾬ  כ

ӐủԚ 8ӭ ד11ּ 16 Ԛ  80 ♄װ Ȳᾬ ֤ ṓῶ

2.1.3-4ȴ֢ ᾬ Юὑ 1~11 Ȳ Юὑ 4~54 ȲẔМ

ѿ S4Ɫ ֵȲ Ӽ╥ѿ S4Ɫ ֵȴ 

(ϡ) ᾬ  

Ӑủ иέМȲѿ ᾼӔדּ Ɫ ȲѩẂ

ᴾ 56.25%ȲẔװⱢ ᾼדּ ᶮ (11.25%)ȳὄ ᾼדּ ὄ

(10.00%)Ȳѿц ᾼῧדּ (5.00%)ȴ 

(Ϯ) ֵ ἤ╓  

Ӑủὼ ⇔╓ Юὑ 0~ 1.638Ȳᶁл⇔╓ ⁄Юὑ 0~ 0.9464ȴ

ᴖṕȲѿ  S4 ᾬ כ Ȳ╝ὼ ⇔╓ Ȳᴖ S2

ẔװȷӐủײ ὼ ⇔╓ Юὑ 0.7083 ~ 2.232Ȳᶁл⇔╓

⁄Юὑ 0.511 ~ 0.8981ȴ ᴖṕȲѿ  S2 ᾬ כ Ȳ

╝ὼ ⇔╓ Ȳᴖ S1 Ẕװ (ֽῶ 2.1.2-3Ἤӱ)ȴ 

 



 

 

2
-1

4
 

ῶ 2.1.2-1 ᾬἤ Ӣᾬ ῶ(1/4) 

 ֤ ֤ Мѝ֤ ֤ 
 

114.09 
Ӑủ 

 
RA2Ɏ%ɏ ORɎ%ɏ S1 S2 S3 S4 S5 

105.08 0M 3M 10M Ἁ 0M 3M 10M Ἁ 0M 3M 10M Ἁ 0M 3M Ἁ 0M 3M 10M Ἁ 

  ḇѪ  ḇѪ  Trichodesmium sp.       1,120   280             1,400  0.011  10.53  

ӧ   Ṕ   ϿᾭṔ  Ceratium furca *  80     80     40     160   40  40     440  0.004  31.58  
  Ṕ  Ceratium fusus *               40    80    120  0.001  10.53  
  ϮϿṔ  Ceratium trichoceros            40          40  0.0003  5.26  
   Dinophysis homunculus      40         40  80   40     200  0.002  21.05  
   Gonyaulax sp.   40                   40  0.0003  5.26  
 ӧ  ӧ  Prorocentrum compressum              40       40  80  0.001  10.53  
  ◦ ӧ  Prorocentrum micans *  40     40         80  40  40      240  0.002  26.32  
  ӧ  Prorocentrum sigmoides     40                 40  0.0003  5.26  
 ֵӧ  ֵӧ  Protoperidinium oblongum      80         40  40   40  80    280  0.002  26.32  
  ֵӧ  Protoperidinium spp.       40   40      40  120       240  0.002  21.05  

῁ פ   פ□   Achnanthes brevipes     40   40               80  0.001  10.53  
  Ѯ₃פ  Achnanthes javanica  240  280  120  160   440  80  40   80   160   120  360  160  280  200  80  2,800  0.022  78.95  
  ᶮפ  Achnanthes linearis *   40                   40  0.0003  5.26  
  ѫ  Actinocyclus ehrenbergi                   40   40  0.0003  5.26  
 ᶮ  ᶮ  Amphiprora alata *     40    40              80  0.001  10.53  

  ҽЄ ᶮ  

ẓ  
Amphiprora gigantea  

var. sulcata 
               40      

40  0.0003  5.26  
ה   Ẳ ᶮ ה  Amphora coffeaeformis     40                 40  0.0003  5.26  
ה    Amphora spp. *    40                  40  0.0003  5.26  
 ╦  ѡӐ╦  Asterionella japonica *     2,440            320    720   3,480  0.028  15.79  
 ᴘᶮ  ὖ ᴘᶮ  Auricula insecta                40      40  0.0003  5.26  
 ᶮ  ố ᶮ  Bacillaria paradoxa        320         40   40   120  520  0.004  21.05  
רּ    Bacteriastrum delicatulum    80  200           520     680   1,480  0.012  21.05  
  Ὑ  Bacteriastrum hyalinum  5,440  2,600    880  1,560  160     480   2,080  480  2,040  880  560  320  2,560  20,040  0.161  68.42  
   Bacteriastrum minus   1,040   1,120  200        480   560   2,120  2,080    7,600  0.061  36.84  
   Bacteriastrum varians  200  480  640  1,680  1,080  1,240  920  2,040  1,200  680  2,880  400  1,400  200   800  5,560  3,320  3,080  27,800  0.223  94.74  
   Bacteriastrum sp.                   240   240  0.002  5.26  
 ᶮ  ♄ ᶮ  Biddulphia mobiliensis *                40    40  40  120  0.001  15.79  
  М ᶮ  Biddulphia sinensis *                160      160  0.001  5.26  
רּ  רּ   Caloneis sp.   40                   40  0.0003  5.26  
 Ṕ  Ṕ  Cerataulina compacta    440   480  480    160   120      840   200   2,720  0.022  36.84  
 Ṕẛ  Ṕẛ  Chaetoceros affine   80  440        680  200  120    360   280  200   2,360  0.019  42.11  
  Єᴫ◦Ṕẛ  Chaetoceros atlanticum             160         160  0.001  5.26  
  ┘ Ṕẛ  Chaetoceros compressum  160  1,680  1,720  4,720  680  960  5,120  4,920  4,280  4,480  6,960  4,840    6,040  1,160  5,760  10,160  7,640  71,280  0.571  89.47  
  Ṕẛ  Chaetoceros curvisetus *  4,480  1,000  3,720  760  1,720  2,240  4,680  4,240  5,680  8,240  15,280  14,280  7,760  920  3,360  1,440  3,880  13,680  10,120  107,480  0.861  100.00  
  ṳ Ṕẛ  Chaetoceros decipiens   240                   240  0.002  5.26  
  Ṕẛ  Chaetoceros denticulatum       80               80  0.001  5.26  
Ṕẛטּ    Chaetoceros didymum  80       80    120  560     200      1,040  0.008  26.32  

Ṕẛטּ     

 Chaetoceros didymum var. anglica 
    120                 

120  0.001  5.26  
  Ṕẛ  Chaetoceros distans    160  960    840   400   720  280        200  3,560  0.029  36.84  
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ῶ 2.1.2-1 ᾬἤ Ӣᾬ ῶ(2/4) 

 ֤ ֤ Мѝ֤ ֤ 
 

114.09 
Ӑủ 

 
RA2Ɏ%ɏ ORɎ%ɏ S1 S2 S3 S4 S5 

105.08 0M 3M 10M Ἁ 0M 3M 10M Ἁ 0M 3M 10M Ἁ 0M 3M Ἁ 0M 3M 10M Ἁ 
  ṔṔẛ  Chaetoceros diversum             640       160   800  0.006  10.53  
  ₣ Ṕẛ  Chaetoceros laciniosum     440    240           280  280  320  1,560  0.013  26.32  
  ӂ Ṕẛ  Chaetoceros laeve     160                 160  0.001  5.26  
  ♠ѫṔẛ  Chaetoceros lorenzianum   360  360  480   720  640  600   400  1,080  160   760  720  400  280  2,320  720  10,000  0.080  78.95  
  ◦Ṕẛ  Chaetoceros pelagicum            240        160   400  0.003  10.53  
  ᾭṔẛ  Chaetoceros pseudocrinistum                    600  600  0.005  5.26  
  Ṕẛ  Chaetoceros pseudodichaeta     1,400    360              1,760  0.014  10.53  
  ᾭṔẛ  Chaetoceros rostratum        120              120  0.001  5.26  
  Ṕẛ  Chaetoceros siamense        240         480      720  0.006  10.53  
  ӢṔẛ  Chaetoceros sociale       3,280     1,040  3,400  1,680  2,680  560  560   3,920  480  320  17,920  0.144  52.63  
   ẛṔẛ  Chaetoceros tetrastichon            80          80  0.001  5.26  
  Ṕẛ  Chaetoceros spp. *  2,480  1,520  4,160  2,040  1,000  1,240  1,640  1,600  2,000  720  3,200  1,760  360  840  2,600  400  1,640  2,640  5,920  37,760  0.303  100.00  
 ᶮ  Ҏ ᶮ  Climacodium biconcavum  80  280   80  280   80  40  40     120  120  40   240  40   1,440  0.012  63.16  
 ᵜᶮ  ┘ ᵜᶮ  Cocconeis placentula    40                  40  0.0003  5.26  
  ῺỴᵜᶮ  Cocconeis sublittoralis                 40     40  0.0003  5.26  
  ╦  Coscinodiscus asteromphalus               80       80  0.001  5.26  
  ᶮ  Coscinodiscus lineatus    40                  40  0.0003  5.26  
  ԝ  Coscinodiscus radiatus       40               40  0.0003  5.26  
   Coscinodiscus subtilis   40              40      80  0.001  10.53  
  Ҡ  Coscinodiscus suspects  40      40       40    160   40    320  0.003  26.32  
   Coscinodiscus spp. *       40   40      80  40  120  40  40  40   440  0.004  42.11  
 Њ  Њ  Cyclotella sp. *   80    80  40        160  80  80     80  600  0.005  36.84  
  Ὼ  Cymbella affinis *                     - - - 
 ╟  ╟  Detonula sp.        480           240    720  0.006  10.53  
   Diploneis bombus *        40  40             80  0.001  10.53  
 ᶠ  ы ᶠ  Ditylum sol     40  40   40  40     40  40  40  240   120   40  680  0.005  52.63  
 Ṕ   Ṕ Ṕ  Eucampia cornuta *      240  120       320        120  800  0.006  21.05  
   Eunotia spp.  40        80             120  0.001  10.53  
   Fragilaria sp. *  40                    40  0.0003  5.26  
   Gomphonema spp. *    360    40   40      280  40     40   800  0.006  31.58  
 вṸ  вṸ  Guinardia sp.        240              240  0.002  5.26  
 ҙ  ᵌҙ  Hemiaulus hauckii  360   80  120  360  640  280  80  880  80  440  680    1,120  200  80  1,520  720  7,640  0.061  84.21  
  ֙⇔ҙ  Hemiaulus indica               120    80    200  0.002  10.53  
  М ҙ  Hemiaulus sinensis    360  80  480     280    320  280   400  360   80  240  2,880  0.023  52.63  
  ҖѠ  Lauderia borealis *    280  320   40  800  120  160  920  600  1,080  600   80   360  1,840  200  7,400  0.059  73.68  
 ▀  О ▀  Leptocylindrus danicus *    320      680             1,000  0.008  10.53  
 ᶮ  ᶮ  Licmophora abbreviata *                     - - - 
 ᶮ  Ӱὰ ᶮ  Lithodesmium variable  40                    40  0.0003  5.26  
 ᴣᶮ  Ѡ ᴣᶮ  Navicula cancellata        40     40    40     40   160  0.001  21.05  
  ┘ᴣᶮ  Navicula complanata        40         40      80  0.001  10.53  
  ᾭὍ ᴣᶮ  Navicula digito-radiata        80              80  0.001  5.26  
  ᾿ᴣᶮ  Navicula directa        40            80   120  0.001  10.53  

  ᾿ᴣᶮ  
Navicula directa  

var. remota 
               40      

40  0.0003  5.26  
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ῶ 2.1.2-1 ᾬἤ Ӣᾬ ῶ(3/4) 

 ֤ ֤ Мѝ֤ ֤ 
 

114.09 
Ӑủ 

 
RA2Ɏ%ɏ ORɎ%ɏ S1 S2 S3 S4 S5 

105.08 0M 3M 10M Ἁ 0M 3M 10M Ἁ 0M 3M 10M Ἁ 0M 3M Ἁ 0M 3M 10M Ἁ 
  ᾭᴣᶮ  Navicula membranacea *   40   40   240  120  120   40  40  80  80   160  40  40    1,040  0.008  63.16  
  ἂ ᴣᶮ  Navicula pavillardi  80  120  40  160  40  80  320  240   40      240   120  40  160  1,680  0.013  68.42  
  ᴣᶮ  Navicula spp. *  80  240  80  120   160  160  240  40  120  160  80  80  160  240   160  200  200  2,520  0.020  89.47  
 ᶮ ׆  ᶮ  Nitzschia acuminata   40   80   80   40    80   40      40   400  0.003  36.84  
  ▄ ᶮ  Nitzschia delicatissima    680  840  240   80  240   320  1,040     200  200  240  1,640  840  6,560  0.053  63.16  
  и ᶮ  Nitzschia dissipata    40    40               80  0.001  10.53  
    ᶮ  Nitzschia longissima   40    40      40      40      160  0.001  21.05  
  ыӂ◦ ᶮ  Nitzschia pacifica      280            120   360  160  920  0.007  21.05  
ה   ᶮ  Nitzschia panduriformis          40            40  0.0003  5.26  
  ᶮ  Nitzschia sigma    40                  40  0.0003  5.26  
  Ὑ ᶮ  Nitzschia vitrea  40   80  120        120  120    40      520  0.004  31.58  
  ᶮ  Nitzschia spp. *            40    40  40      120  0.001  15.79  
 ᴓ  ᴓ  Pinnularia spp.              160  40      120  320  0.003  15.79  
  ᴦᶦ  Pleurosigma aestuarii         40    40          80  0.001  10.53  
  ᾿  Pleurosigma rectum     40        40          80  0.001  10.53  
   Pleurosigma spp. *  80  120  40  160   240  320  360  80  40  40  240  200  320  920  80  160  440   3,840  0.031  89.47  
   Rhizosolenia alata *          40  40           80  0.001  10.53  
   Rhizosolenia calcar-avis     80       80    40   80   40    320  0.003  26.32  
  ▀  Rhizosolenia cylindrus         40             40  0.0003  5.26  
  ▄  Rhizosolenia delicatula   480     600   560  160    680         2,480  0.020  26.32  
   Rhizosolenia fragilissima              80        80  0.001  5.26  

   

ҙẛ  
Rhizosolenia hebetata  

f. semispina 
    40              40    

80  0.001  10.53  
  Ӡ  Rhizosolenia imbricata    80    120   40   80   40  40       400  800  0.006  36.84  
  Ѫ  Rhizosolenia setigera  160  120  40  200  240  400  80  200  120  160  80  120  80  120  400  360  440  440  480  4,240  0.034  100.00  
   Rhizosolenia stolterfothii  680  7,240  1,760  1,160  760  4,560  520  360   1,200  120  1,720  720  1,240  400  1,240  520   1,160  25,360  0.203  89.47  
ᶮ׆    Rhizosolenia styliformis  200  360  280  280  800  80  200  40   40   80  80  360  280  520  360  120  200  4,280  0.034  89.47  
  Мᴛ  Skeletonema costatum *  320  360  520    200   400   440  280  720    200    1,760  1,640  6,840  0.055  57.89  
   Striatella sp. *             40         40  0.0003  5.26  
  ṋᾭ  Synedra ulna    120                  120  0.001  5.26  
   Synedra sp.   40                   40  0.0003  5.26  
  ᶮ  Thalassionema nitzschioides *  520  680  800  720  440  640  1,080  1,320  200  520  40  600  280  680  1,200  880  3,280  1,080  1,200  16,160  0.130  100.00  
  ї  Thalassiosira eccentricus               160       160  0.001  5.26  
  Ὑ  Thalassiosira hyalina    40  40   80     40  40    40  40     40  360  0.003  42.11  
   Thalassiosira leptopus  120  160  40  240  80  120  80  80   120   120  80  80  280  160  280  80  160  2,280  0.018  89.47  
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ῶ 2.1.2-1 ᾬἤ Ӣᾬ ῶ(4/4) 

 ֤ ֤ Мѝ֤ ֤  

114.09 
Ӑủ 

 

RA2

Ɏ%ɏ 

OR

Ɏ%ɏ 
S1 S2 S3 S4 S5 

105.08 0M 3M 10M Ἁ 0M 3M 10M Ἁ 0M 3M 10M Ἁ 0M 3M Ἁ 0M 3M 10M Ἁ 

   
Thalassiosira sp1. 

 
229,0

40  

1,140,4

80  

838,1

20  

725,8

00  

118,0

00  

2,825,2

80  

169,8

80  

146,9

60  

29,52

0  

188,6

00  

15,68

0  

388,8

00  

361,3

60  

1,183,6

80  

1,192,2

80  

59,00

0  

1,321,9

20  

630,5

20  

449,2

00  

12,014,1

20  96.286  100.00  

   Thalassiosira spp. *  560  480  560  360  160  280  640  680  240  400  440  600  80  680  640  160  600  1,280  920  9,760  0.078  100.00  

 Ѫ  Ԇ Ѫ  Thalassiothrix frauenfeldii  520  560  680  480  480  280  1,000  1,000  200  1,040  320  640  200  2,160  920  200  2,080  1,680  1,560  16,000  0.128  100.00  

 
 Ѫ  

Thalassiothrix mediterranea 

var. pacifica 
           40          

40  0.0003  5.26  

   Trachyneis aspera                   40   40  0.0003  5.26  

ᴥ

  

ẛ῁

 
Њ ẛ῁  

Dictyocha fibula 
    120    40   40    80       80  40  

400  0.003  31.58  

  
ẛ῁

 

г ẛ῁

 
Distephanus speculum var. 

octomarius 
                                    40    

40  0.0003  5.26  

 
 

246,200  1,161,360  857,400  748,560  129,320  2,847,920  192,160  167,880  45,800  210,800  54,960  422,200  379,840  1,195,600  1,218,400  71,920  1,356,200  679,360  491,640  12,477,520    
ᾬ  

 
28 33 37 43 29 39 40 36 22 30 35 35 34 36 48 28 37 43 37 122   

ὼ ⇔╓ (H') 
 

0.17  0.06  0.07  0.10  0.24  0.03  0.29  0.30  0.58  0.25  0.93  0.20  0.13  0.04  0.07  0.42  0.08  0.19  0.22     
ᶁл⇔╓ (J)   0.12  0.04  0.05  0.06  0.16  0.02  0.18  0.19  0.43  0.17  0.60  0.13  0.09  0.02  0.04  0.29  0.05  0.12  0.14        

1. ȸɦ*ɧῶ ֝ủɎ1055דѣɏצ Пᾬ ȴ 

2.RAⱢד ⇔ɎRelative Abundance, %ɏȲORⱢҏ ɎOccurrence Rate, %ɏȴ 

3. ɦ-ɧῶ ᾎ ȴ 
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ῶ 2.1.2-2 ᾬ Ӣᾬ ῶ 

 ֤  ѝ֤ 
1 114.09 Ӑủ 

RAɎ%ɏ2 ORɎ%ɏ 
105.08 S1 S2 S3 S4 S5  

Ӣ ᾬ  צэ  Foraminifera *  13,072  4,125  9,868  8,603  3,032  38,699 0.45  100 

ỏԏ  Noctiluca  130,718  152,629  87,989  397,879  126,826  896,041 10.36  100 

Ὅ  Radiolaria *  45,751  31,626  23,025  58,069  7,579  166,050 1.92  100 

ẛ ᾬ  Ẕ҃ẛ ᾬӃӢ Other Cnidaria larvae  46,841  38,501  107,725  303,248  24,759  521,074 6.03  100 

Ѭӕ Siphonophora *  34,858  49,501  22,203  40,863  6,569  153,994 1.78  100 

ῒ ᾬ   Amphipoda *    822  6,452  8,590  15,864 0.18  60 

ӃӢ Barnacle larvae *  5,447  9,625  5,756  27,959  6,569  55,356 0.64  100 

Ѭ  Calanoida *  955,329  919,899  788,610  2,120,588  617,458  5,401,885 62.47  100 

ὬṔ  Cladocera *   1,375  822  2,151   4,348 0.05  60 

Ṝ ӃӢ Copepoda nauplius *  1,089  11,000  8,223  27,959  8,085  56,356 0.65  100 

Ѭ  Cyclopoida *  15,250  17,875  32,893  81,727  10,106  157,851 1.83  100 

ϫṜ ӃӢ Decapoda larvae *  42,483  59,127  51,807  148,398  105,604  407,419 4.71  100 

Ѭ  Harpacticoida *   1,375   2,151   3,526 0.04  40 

 Luciferidae *   5,500  3,289  2,151  505  11,445 0.13  80 

 Mysidacea *   6,875  822  6,452  2,021  16,171 0.19  80 

Юᶮ  Ostracoda *  1,089      1,089 0.01  20 

ᾬ  ֵѪ  Polychaeta *  8,715  8,250  13,157  21,507  13,137  64,766 0.75  100 

ᾬ  ṙ ӃӢ Bivalve larvae  29,411  27,501  13,157  27,959  9,600  107,629 1.24  100 

Ṝ  Heteropoda *  9,804  15,125  2,467   3,032  30,428 0.35  80 

Ẕ҃ ᾬ Other Mollusca *       
   

Ṝ  Pteropoda  3,268   1,645  4,301   9,214 0.11  60 

ᾬ  ӃӢ Bryozoan larvae *       
   

Ѫ ᾬ  Ѫ  Chaetognatha *  45,751  31,626  31,248  64,521  70,740  243,886 2.82  100 

ӫ ᾬ  ӫӃӢ Echinodermata larvae  4,357  1,375  1,645  2,151   9,528 0.11  80 

ᾬ  צᶠ  Appendicularia *  89,324  50,876  17,269  64,521  8,590  230,580 2.67  100 

ᵜ Fish eggs *  2,179  5,500  1,645  8,603   17,926 0.21  80 

ҁ  Fish larvae  3,268  4,125  822  2,151   10,366 0.12  80 

 Thaliacea  2,179   822  6,452  1,011  10,464 0.12  80 

Ẕ҃ Ẕ҃ Others  1,089    4,301   5,391 0.06  40 

Ɏinds./1,000 m3ɏ 1,491,272 1,453,414 1,227,732 3,441,117 1,033,812 8,647,347     

ὼ ⇔╓ ɎH'ɏ 0.65  0.67  0.65  0.66  0.65     

ᶁл⇔╓ ɎJɏ 0.49  0.50  0.47  0.47  0.51        

1. ȸɦ*ɧῶ ֝ủɎ10505דѣɏצ Пᾬ ȴ 

2.RAⱢד ⇔ɎRelative Abundance, %ɏȲORⱢҏ ɎOccurrence Rate, %ɏȴ 

3.ɦ-ɧῶ ᾎ ȴ  
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ῶ 2.1.2-3 Ἁ Ӣᾬ ῶ 

ӭ֤ ּ֤ד Мѝ֤  ἤצ ֤ 
’Ṏ  

S1 S2 S3 S4 S5 Ӑủ  RA(%)  OR(%) 
 105.08 

ϫṜӭ ּד Ѫẛ ПϚ  Pilumnus sp.    
  1   1 1.25% 20.00% 

ϫṜӭ ּד ╓  Atypopenaeus stenodactylus   1 1    2 2.50% 40.00% 

ϫṜӭ ּד ѫṚ  Metapenaeopsis dalei   1     1 1.25% 20.00% 

ϫṜӭ ּד  Ṕᶯ  Mierspenaeopsis hardwickii  *     1  1 1.25% 20.00% 

ϫṜӭ ּד ֵѪ  
Penaeus (Fenneropenaeus) 

 penicillatus  

   1  1 1.25% 20.00% 

ϫṜӭ е ҳ דּ е  Dorippe quadridens   
 1    1 1.25% 20.00% 

ϫṜӭ е е דּ  Paradorippe granulata   
   1  1 1.25% 20.00% 

ϫṜӭ ּד ₤Ѫ  Acetes intermedius   
 1    1 1.25% 20.00% 

Ӟ ӭ Ӟ ЄӞ דּ  Neverita didyma   
   2  2 2.50% 20.00% 

ӭ ὄ ὄ דּ  Corbula fortisulcata   
   8  8 10.00% 20.00% 

ӭ Ѫ ԏṐṗ דּ  Siliqua radiata   
   1  1 1.25% 20.00% 

ӭ ּד ῧ  Jitlada culter   
   1 3  4 5.00% 40.00% 

ӭ ּד ᶮ  Serratina capsoides   
 1  8  9 11.25% 40.00% 

ᶠӭ ᶠּד ᶠ Ophiocoma sp.   
   1  1 1.25% 20.00% 

ᶮ ӭ ╦ לѫ דּ  Sinaechinocyamus mai   
   1  1 1.25% 20.00% 

Ṝӭ ּד Ӕ  Nassarius livescens   7 3 2 27 6 45 56.25% 100.00% 

       9 7 4 54 6 80 100%   

       3 5 3 11 1 16   
ὼ ⇔(H)      0.6837 1.475 1.04 1.638 0  

  
ᶁл⇔(J)           0.6224 0.9165 0.9464 0.6832 ****       

1. ȸɦ*ɧῶ ֝ủɎ10505דѣɏצ Пᾬ ȴ 

2.RAⱢד ⇔ɎRelative Abundance, %ɏȲORⱢҏ ɎOccurrence Rate, %ɏȴ 

3.ɦ-ɧῶ ᾎ ȴ 
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ҳȳ ҁ ц ᵜ 

(Ϛ) ᾬ  כ

ӐủԚ 46 ᵜȴ Ѡכ Ȳ ᵜԚ ứҏ ד2ּ 2 Ȳ

ẔМѿ דּ Ɫ ȲẔװⱢ דּ ᵜ( ῶ 2.1.2-4)ȷӐ

ủԚ ҁ 34ᶠȲҁ ӐủԚ ứҏ ד6ּ 6 ȲẔМѿ

דּ Ɫ ȲẔװⱢ֥ ȳדּ ȳщῊדּ цדּ ȲẔדּ

Ꞌᵅὑ 46ᶠ/100 m3 ( ῶ 2.1.2-5)ȴ 

ῶ 2.1.2-4 Ӑủ П ᵜ цכ ⇔ 

Taxa\Station Мѝ֤ st.1 st.2 st.3 st.4 st.5  

Labridae         

  Labridae sp. ּ908  178  365  40  138  188 ד  

Scaridae 
       

  Scaridae sp. ּ228  119  46  85 ד  
 

478  

 /100m3   273  184  158  593  178  1386  

דּ   2 2 2 2 1 2 

и   2 2 2 2 1 2 

ᵜ    16 8 4 13 5 46 

 

(ϡ) ֵ ἤ╓  

иέ ᵜцҁ ὑ֢ ᾼӢᾬֵ ἤ╓ (Hɵ)цᶁл⇔

╓ (Jɵ)Ȳ 2.1.2-1ȴӢᾬֵ ἤ╓ (Shannon-Wiener 

diversity index, Hɵ)Ɫ ế֢ ֯ МἬᴾѩẂП ֥ч

⇔Ȳ Ӣ ứ⇔ ȷᶁл⇔╓ (Pielouɵs 

evenness, Jɵ)῏Ɫ ֢ ֯ М ᶁлᾼ ⇔( Юὑ 0

ᴟ 1Ȳ Єῶ ᶁл)ȴ Ὠ ӱȲ ᵜѠ Ȳ Пֵ ἤ╓ Ю

ὑ 0~0.29П Ȳᶁл⇔╓ Юὑ 0.81~0.96П ȲẔМ st.5

▲ẞ 1 ᵜᴖֵ ἤ╓ Ɫ 0Ȳᶁл⇔╓ ᾎ ȴҁ

иȲֵ ἤ╓ Юὑ 0~0.51П Ȳᶁл⇔╓ Юὑ 0.84~1.00П

ȲẔМ st.4 ▲ẞ 1 ҁ ᴖֵ ἤ╓ Ɫ 0Ȳᶁл⇔

╓ ᾎ ȴ 
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ῶ 2.1.2-5 Ӑủ Пҁ цכ ⇔ 

Taxa\Station Мѝ֤ st.1 st.2 st.3 st.4 st.5  

Engraulidae         

  Engraulidae sp. ּד  
23   

 
142  165  

Synodontidae 
       

  Synodontidae sp. ֥   40  46  85 דּ
  

171  

Myctophidae 
       

  Myctophidae sp. ּד    
46  

 
46  

Apogonidae 
       

  Apogonidae sp. щῊ   46  דּ
   

46  

Carangidae 
       

  Carangidae sp. ּ138  119 ד  
  

142  400  

Bramidae 
       

   Bramidae sp. ּד   
40  

  
40  

 /100m3   205  253  79  46  284  867  

דּ   2 4 2 1 2 6 

и   2 4 2 1 2 6 

ᵜ    12 11 2 1 8 34 

 

 

(a) ᵜ 

2.1.2-1 ֢ П ᵜцҁ ПӢᾬֵ ἤ╓ (Hô)цᶁл⇔╓

(J)(1/2) 
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(b) ҁ  

2.1.2-1 ֢ П ᵜцҁ ПӢᾬֵ ἤ╓ (Hô)цᶁл⇔╓

(J)(2/2) 

Хȳ כ  

(Ϛ) ᾬ  כ

ӐủϮ Ԛ ד8ּ 8 14ᶠȲԚ 3.164еџᾼ Ȳ

ῶ 2.1.2-6ȴ 

T1 Ӑủ ẞᾼ Ԛ צ 5 דּ 5 9 ᶠȲ Ɫ

1.182еџȴ ֵᾼ╥╦ 3ᶠȲẔװ╥֢ 2ᶠᾼ

Њ цЄ ᴡ Ȳѿц֢ 1ᶠᾼ  ӪỚ ȷ T2

Ӑủ ẞᾼ Ԛ צ ד2ּ 2 2ᶠȲ Ɫ 1.314еџȴⱢ

ᾰ ц ֢ 1ᶠȷ T3 ẞᾼ Ԛ צ ד3ּ 3 3

ᶠȲ Ɫ 0.668еџȴⱢ  ȳ╦ цюѲ ֢ 1ᶠȴ 

(ϡ) ᾬ  

֥Ϯ Ȳѿ ᾼ ᴖṕȲѿ╦ Ɫ ȲԚ 4

ᶠȲᴾ ᾼ 28.57%ȲẔװⱢ֢ 2 ᶠᾼЊ ȳ  ц

Є ᴡ  (14.29%)Ȳѿц֢ 1ᶠᾼ ᾰ ȳ ȳӪỚ цюѲ

(7.14%)ȴ 

֯ ᾼҏ ⇔Ѡ ȲӐủ ▲  ц╦ ֯ T1 ц

T3 Ꞌנּצ ȲⱢӐủМᾼ ṓᾬ ȴ 

(Ϯ) ֵ ἤ╓  

T1ᾼὼ ⇔(H`)Ɫ 0.66ȳᶁл⇔(̈́)Ɫ 0.95ȷ T2ὼ
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⇔(H`)Ɫ 0.30Ȳᶁл⇔Ɫ(̈́)Ɫ 1ȷᴖ T3ὼ ⇔(H`)Ɫ 0.48Ȳ

ᶁл⇔Ɫ(̈́)Ɫ 1ȴ 

ѿὼ ⇔(H`)ẃ T1 ȳT3 ПȲᴖװ T2 ᵅȲᶁл

⇔ и T2ц T3֪֢ᾬ Ꞌ ẞ 1ᶠ֪ױⱢ 1ȲT1⁄Ɫ 0.95Ȳ

Ꞌ Ὑ ᾬ  ȴ֯׀

(ҳ) ֥  

Ӑủ ▲ ẞᾼ 8 ПМЊ ȳ  ȳ╦

ȳӪỚ ȳЄ ᴡ цюѲ 6 ᾬ ẓצ ᾼ Ȳ

ᴖ ᾰ ц Ϸẓצ ӣ Ȳᵀ ЛắẞӀ ῸȲЄ

ֵ ᵂⱢϯ Ἠ╥ҒЏ ₇ ᴩ ȴ ᾼѩẂẃ

צȲẓכ ᾼᾬ 75%Ȳᴖ ᶠ ẃכȲẓצ

ᾼᾬ ⁄ᴾ 85.71ȴ 

Ѡ ẃכȲӐủּנ ẞᾼ֢ Ꞌѻ ֻ֯Ḙᾇ Ἠ

Ḙ ֥ᾼ Ἁ♄ ȴ Ѡ ẃכȲ ֻᾇḘἉ ᾼ ᴾ

ᾬ ᾼ 87.5%ȷᴖѿ ᾼᶠ ẃכȲ ֻᾇḘἉ ᾼ ᴾ

ᾼ 85.7%ȲӐủᾼ Ὠ ӱ כ Ὥ ֮

Ἤ ᾼ֮ ᴯ ѿцἉ Ɫד ȴ 
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ῶ 2.1.2-6 Ӑủכ ▲֢ Ἤ ᾼ  

ѡ        114.09.04 
 

114.09.04   114.09.04   

 
   Ἁẛ T1 

 Ἁẛ T2 
 Ἁẛ T3 

 

 Мѝ֤ ἤ No. TL BW ֤ ֤דּ
 

No. TL BW   No. TL BW  

Hemiscylliidae Chiloscyllium plagiosum  ᾰ  ȳḘ 
    

1 54.1 445.8 
    

1 

Elopidae Elops machnata   ȳḘ 
    

1 46.3 868.4 
    

1 

Clupeidae Etrumeus micropus Њ  
 

2 11.5-11.7 40.4 
        

2 

Synodontidae Saurida elongata    Ḙ 1 20.4 73.2 
     

1 17.6 41.8 2 

Haemulidae  Pomadasys kaakan ╦  ȳḘ 3 18.7-26.4 559.2      1 34.2 573.4 4 

Sciaenidae Pennahia argentata  ӪỚ  Ḙ 1 15.2 48.2         1 

ynoglossidae  Cynoglossus arel  Є ᴡ  Ḙ 2 31.3-31.9 460.6         2 

Paralichthyidae Pseudorhombus oligodon  юѲ  Ḙ         1 17.6 52.6 1 

 
     

1181.6 
   

1314.2 
   

667.8 3163.6 

 
   

5 
   

2 
   

3 
  

8 

ᶠ        9       2       3     14 

ὼ ⇔╓ (H') 
  

0.66  
   

0.30  
   

0.48  
  

  

ᶁл⇔╓ (J)       0.95        1.00        1.00        

ȸNo.ῶӱᶠ ȷTLῶӱԓ (cm)ȷ BWῶӱ (g)ȴ 
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гȳ Ѭϯ  

ӐủѬϯ ὑ ד114 10ѣ 13ѡ ᴩȲԚᶙכ YUN19ц YUN36

2 ПМȳἉ ▲( ṓῶ2.1.2-7~8ц 2.1.2-2)ȴ 

Ѭϯ Ԉ▐ ᶙ ∟Ȳắ цἹӰ Ȳ ᶩֵⱢ Ӱ

ᾇḘ ֥ᾼ ḘἉ ȲӐủѬϯ ▲ὁ ẞϠ ᾼ ὑ

Ể ȲӐủѬϯ נּ Ѭϯ цἹӰ  ᾓ ҟד

ЛЄȲῶ Ѿ  ȳ ἨⱵ   ᾬȲṳ֯Ẓ ᾼἉ

ὁ ẞϠѪ ♄ ȴ 

иȲẒќ ᾼМ Ꞌ ẞ ᾼ ṗ Ȳṳѿ

YUN19(69ᶠ)Ὑ ὑ YUN36(10ᶠ)Ȳṳצ ᾼ ᾬדּ

֯ Ể ȷἉ צ⁄ ẞӪᵭ Ӵ ♄ Ȳ֝ ѿ

YUN19(11ᶠ)Ὑ ὑ YUN36(1ᶠ)ȴYUN19֯М ẞϠ 1ᶠ

ẛᶠ ц 5 ᶠ ȲꞋⱢẓצ ᾼᾬ Ȳױҵ ӑ῀Ӱצ

цӑ῀ ֢ 1ᶠȷYUN36֯М цἉ Ꞌ ẞϠ ѫ ȲⱢ ҟ

ד ṓᾼᾬ Ȳױҵ֯Ἁ Ϡ 1ᶠԆѫ ȴ 

ῶ 2.1.2-7 Ӑ Ѭϯ ᴯ  

 
 

Ѭ (m) 
⇔ ⇔ 

YUN19 23°37.530'Җ 120°1.948'ὧ 28 

YUN36 23°35.555'Җ 120°1.074'ὧ 16.9 
ȸ Ṇ ⱢWGS84ȴ 

 

ῶ 2.1.2-8 ӐủѬϯ  Ὠכ▲

ӭ֤ ּ֤ד Мѝ֤ ֤ 
19 36 

М  Ἁ  М  Ἁ  

ӭ ּד ѫ  Lutjanus russellii   1 2 

ᶮӭ   Ԇѫ דּ  Scolopsis vosmeri    1 

ᶮӭ ּד Ӫᵭ Ӵ  Heniochus acuminatus  11  1 

ᶮӭ ּד ṗ  Abudefduf vaigiensis 69  10  

ᶮӭ Ӫ     Platax pinnatus 5  דּ

ᶮӭ ẛᶠ ẛᶠ דּ  Paracanthurus hepatus 1    

ᶮӭ ּד ӑ῀Ӱ    1   

ᶮӭ ּד ӑ῀   3  4  

  ӑ῀    1   

 78 13 15 4 
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М (YUN19) Ἁ (YUN19) 

  

М (YUN36) Ἁ (YUN36) 

  

Ѫ  ṗ ц  

  

ẛᶠ  Ӫᵭ Ӵ  
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ӑ῀Ӱ  ѫ  

 
 

Ԇѫ  ӑ῀  

2.1.2-2 Ѭϯ ▲ ὁ ѱ 
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2.1.3 Ӣ Ѭϯ ▲ 

Ӑ ▲Ԛצ 5 ᴯ YW-1~YW-5ȲṳиέẔצ П ȲӐ

ׄ ὑ ד114 10ѣ 01ѡ~10ѣ 02ѡ ᴩѬϯ Ȳḕ ᴯ

Ԛ 1щ(24Њ )Ȳ иέ ῶ 2.1.3-1Ȳ иέ Ὠ

ὙֽϯȲẔᵉὍᴯ 1.4-5Ἤӱȴ 

ῶ 2.1.3-1 ӐủѬϯ иέ  

ᴯ֤  иέ  

YW-1 11410דѣ01ѡ 10:00:00 ~ 11410דѣ02ѡ10:00:00 

YW-2 11410דѣ01ѡ 09:30:00 ~ 11410דѣ02ѡ09:30:00 

YW-3 11410דѣ01ѡ 11:20:00 ~ 11410דѣ02ѡ11:20:00 

YW-4 11410דѣ01ѡ 09:00:00 ~ 11410דѣ02ѡ09:00:00 

YW-5 11410דѣ01ѡ 08:30:00 ~ 11410דѣ02ѡ08:30:00 

ᾼ Ҕᵶ Ἠ П Фד ȳῂӻᴩⱢᾼ Ҫ

(Whistles)Ȳц ֮ ȳ ᾬᴯ ᾼ (Clicks)Ȳ и

έц ᾌ Ȳ ϚḔиέ ♄ Ȳ Ὑֽϯȸ 

Ϛȳ Ҫ  

Ӑủ ᴯиᵑⱢ(YW-1~ YW-5) Ԛ Х ᴩ 24Њ Ȳ

֢ ḕּה Ӧ ц ᾌ(2.5k~10k)иέ Ὠ( ῶ 2.1.3-2

Ἤӱ)Ȳὑ֢ ᴯ ȲYW-1~YW-5Ꞌ Ҫ Ȳֽ 2.1.3-1~2Ἤӱȴ 

ѿ ᴄ Ҫ иᵉ ᶮȲ ᴄ ѿ 0҅ῶ Ȳ ›

1Њ Ɫ-1Ȳ ∟ 1Њ Ɫ 1Ȳѿױ ȴӐủ YW-1ᴟ YW-5֢ Ꞌ

ẞ Ҫ ȴ 

ϡȳ  

Ӑủ ᴯиᵑⱢ(YW-1~YW-5) Ԛ Х ᴩ 24Њ Ȳ֢

ḕּה Ӧ ц ᾌ(10k~20k)иέ Ὠ( ῶ 2.1.3-3Ἤӱ)Ȳ

֢ ᴯὑ ȲYW-1ᴟ YW-5Ꞌ Ȳ 2.1.3-3~4Ἤӱȴ 

ѿ ᴄ иᵉ ᶮȲ ᴄ ѿ 0҅ῶ Ȳ ›

1Њ Ɫ-1Ȳ ∟ 1Њ Ɫ 1Ȳѿױ ȴӐủ YW-1ᴟ YW-5֢ Ꞌ

ẞ ȴ 

Ϯȳ Ẕ҃Ӣᾬ  

Ӑủὑ֢ ᴯꞋצ ẞӰ П Ȳѻ ҏ ὑ 8 ᴟ

2 П ȴӰ דדּ Ẕ҃ ȲẔṝϱẓצ ᴜ ȲӦὑ

ᴜ ᴖ Ӣ Ȳױҵ ᴜᴯ ᴯὑ  ῺȲᴜᴚ ֝

ӢԚ Ȳᴖ Ӣᾄ Ȳѻ פּ ֯ 200 Hzᴟ 1200 
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HzȲ פּ 1,500 Hzᴟ 6,500 HzȴӐủἬ ẞᾼӰ ȲẔ

Ɫ 500 Hzᴟ 3k HzȲ 2.1.4-5~9Ɫ YW-1ᴟ YW-5Ӱ

(Ἠ )ȴẔМѿ YW-3 ᴯӰ Ɫ ȴ 

ῶ 2.1.3-2 ֢ ᴯ Ҫ П Ὠ 

 щ װ   Њ 1 ѩ 2 
3 

Њ/װ) ) 
YW-1 

1 

0 0 0 0.00 
YW-2 0 0 0 0.00 
YW-3 0 0 0 0.00 
YW-4 0 0 0 0.00 
YW-5 0 0 0 0.00 

1ȸɦ Њ ɧⱢ ẞ Ҫ ПЊ  

2ȸɦ ѩɧⱢצ ẞ Ҫ П / 24 Њ  

3ȸɦ ɧⱢ װ / ẞ Ҫ ПЊ  

 

2.1.3-1 ֢ ᴯ Ҫ Пиᵉ 

 
ȸ ῶӱⱢ 0Ȳ ›ϚЊ Ɫ-1Ȳ ∟ϚЊ Ɫ 1Ȳѿױ ȴ 

2.1.3-2 ֢ ᴯ Ҫ П ᴄ ◕иᵉ  
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ῶ 2.1.3-3 ֢ ᴯ П Ὠ 

 щ װ   Њ 1 ѩ 2 
3 

Њ/װ) ) 
YW-1 

1 

0 0 0 0.00 
YW-2 0 0 0 0.00 
YW-3 0 0 0 0.00 
YW-4 0 0 0 0.00 
YW-5 0 0 0 0.00 
1ȸɦ Њ ɧⱢ ẞ ПЊ  

2ȸɦ ѩɧⱢ ẞ П / 24 Њ  

3ȸɦ ɧⱢ װ / ẞ ПЊ  

 

2.1.3-3 ֢ ᴯ Пѡỏиᵉ 

 

ȸ ῶӱⱢ 0Ȳ ›ϚЊ Ɫ-1Ȳ ∟ϚЊ Ɫ 1Ȳѿױ ȴ 

2.1.3-4 ֢ ᴯ П ᴄ ◕иᵉ  
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2.1.3-5 Ӱ (YW-1) 

 

2.1.3-6 Ӱ (YW-2) 
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2.1.3-7 Ӱ (YW-3) 

 

2.1.3-8 Ӱ (YW-4) 
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2.1.3-9 Ӱ (YW-5) 

 

2.1.4 Ӣ  

Ӑủ(Ӗ ד114 9ѣ~114ד 11ѣ)Ԛᶙכ 7 ▲ȲẔМ 9ѣ 3 ȳ10

ѣ 2 ȳ11ѣ 2 Ȳ֥ ▲ 81.97Њ Ȳ ṭ 1031.6еṭȲּז

ϱ 28.56Њ Ȳּז ϱṭ 421.8еṭȲ ῶ 2.1.5-1ȴӐủ ▲ὑ

вӭ 1 Ȳṭװ ӭ 0.24 ᴍеṭȲЊ/װ ӭ 0.35

10Њ/װ Ȳ ӭװ 14.29%ȴ 

ῶ 2.1.4-1 Ӑủ נּ▲ ῶ 

ѡ▲ װ  
זּ   

(Њ ) 

ṭ  

(еṭ) 

זּ  

 

(Њ ) 

זּ  

ṭ  

(еṭ) 

ϱ 

ӭ  

( ( )) Ἇ Ό 

1 9ѣ 02ѡ 4 5 12.23  158.0 4.27  64.3 0 

2 9ѣ 04ѡ 1 6 12.34  72.3 4.87  70.4 1(3) 

3 9ѣ 05ѡ 2 3 12.50  257.4 3.81  56.0 0 

4 10ѣ 13ѡ 4 5 11.66  121.2 3.94  58.4 0 

5 10ѣ 14ѡ 3 2 11.63  171.6 3.86  58.8 0 

6 11ѣ 29ѡ 3 2 10.81  161.4 4.11  58.1 0 

7 11ѣ 30ѡ 5 4 10.79  89.7 3.70  55.8 0 

Њ  7  -- 81.97  1,031.6 28.56  421.8 1(3) 

ȸּז (ἏȳΌ) ֿῶӐ זּ ▲ ȴ 
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2.1.5 Ѭϯ  

Ӑ Ӧ Ӣ Ѭϯ ậẔМ 2 YW-3ц YW-5 ᴩѬϯ

иέȲ иέ ῶ 2.1.6-1Ȳиέ ӭҔᵶ 20 Hz~20 kHzПѬϯ

ȳ1 Hz bandȳ1/3 Octave bandиέȲ Ὠ Ὑֽϯȸ 

ῶ 2.1.5-1 ӐủѬϯ иέ  

ᴯ֤  иέ  

YW-3 11410דѣ01ѡ 11:20:00 ~ 11410דѣ02ѡ11:20:00 

YW-5 11410דѣ01ѡ 08:30:00 ~ 11410דѣ02ѡ08:30:00 

Ϛȳ Ѭϯ иέ 

Ѭϯ Ҡ Ể П оȲֽЄᴞ (ᾌ

ȳ ᴄ )ἨӢᾬ♄ ( ȳ ) Ȳ צֽ ἤЛὙ

ᾼ ҏ Ȳֽ ἨϢⱢ♄ Ӣ Ȳ Ҡѿ Ѭϯ

נּ ȴ נּ П Wav иᵑѿ ᴩᶶ Ӵ

ɎFast Fourier Transform, FFTɏȲѿ 1 Hzѿϱ֢и ц 1/3 Octave band

ᵧ ὨȲ ᴩѬϯ ᴯ иέȲ

ᴍи ᴯ иᵉ Ȳ ϚḔϠ Ӑ Ѭϯ ἤ

ᶮȴ 

(Ϛ) иέ 

YW-3 YW-5 ПѬϯ ὨȲ ṓֽ

2.1.6-1~2.1.6-2Ȳ ῶӱ Ȳ ῶӱ Ȳ Color BarП

ᴥиᵉҠ ῀ ᴯ ᾼЄЊȴ ӱẒ ПѬϯ

ꞋצὙ ἤ ӢȲױ ═ פּ 4Њ Ȳѻ֪ẃᴞὑ ᴄ

ц Ȳ Ѭᶶ ☼ Ἤ ӢП☼ Ȳѻ ֯

100 Hzѿϯȷᴖ֯ Ἠᵅ Ȳ ☼ ⇔ ᵅȲ֪ױҠ

ҏױ ᴯ ᵅȴ 

ᴄ ☼ᾼכ ҵȲYW-3 ⱢМ Ӫ Ӣ

ᾬ ֮’ Ȳױ Ẕצ -Ӱ ҏḥȲӐủ

2.1.6-1ц 2.1.6-2 ѿц ᾼ Ȳ ӱӐủ ὑ

YW-3 ֮ צ Ӱ П Ȳҏ Ꞌּ֯פ

7 ᴟנϱ 5 ȷױҵὑ YW-5 Ӽ Ӱ Ȳᵀ

ᴯ Ὑ ᵅȲ Ϸ YW-3 ⱢЛ֝Ȳּפὑ 10 ᴟ

ϱנ 4 ҏ ȴѩ ҟ װ ὨȲYW-3Ӱ ҏḥᾼ

ứȲᴖᴯὑ вᾼ ᴯȲӰ ⁄ṳ‍ḕװꞋ ҏḥצ

ᾓȲ ӱ ҵ YW-3 Ὼ ⱢӰ ♄ ȴ 



 

2-35 

ҫҵӐủצ ẞЛứ ᾼ Ἤ ӢП ȴ

іצ֪ ȳ Пᵅ ȳ ӢПῈ Ȳѿц

ᵅ Ȳ֪ ₤Л֝ᴖצЛ֝ᾼ Ȳֽ 2.1.6-3 Ἤ

ӱȴ Л֝ ὂ Ѭ Ȳ֪ /Ṕ⇔Ḃ Ȳ

Д ȴὑ ϱכ ẃ U ᶮἨᾌ Ȳֽ 2.1.5-

1~2Ἤӱȴ 

 

2.1.5-1 Ѭϯ (YW-3) 

 

2.1.5-2 Ѭϯ (YW-5) 
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2.1.5-3 ẃ ц иᵉ  

 

2.1.5-4 (YW-3) 

 

2.1.5-5 (YW-5) 



 

2-37 

(ϡ) 1 Hz bandц 1/3 Octave bandиέ 

Ѭϯ ѿ иᵉᵧ Ȳ о YW-3ц YW-5

ᴯ Ȳ 24Њ L5ȳL50ȳL90ц LeqȲẔМ

L5ῶӱⱢ 5 % ᾼ ȲL50Ɫ ᾼМ

ᴯ ȲL90Ɫ 90 % ᾼ Ȳױ╓ ᵂⱢ

П￼ ῶӱȲLeq⁄Ɫ ᾼᶁ Ȳѿ L5ц L90и

ᵑᵂⱢѬϯ ᴯ ᾼϱ цϯ Ȳ1 Hz bandц 1/3 

Octave bandиέ ὨиᵑֽϯἬ ȸ 

1. 1 Hz bandиέ 

1 Hz bandиέ Ὠֽ 2.1.6-6~ 2.1.6-7цῶ 2.1.6-2цῶ

2.1.6-3ἬӱȲYW-3 ᴯ Є Ӣὑ 1k HzȲ

ПⱢװ 500 HzȲẔ L5Ɫ 94.2 dBȳL50Ɫ 61.8 dBȳL90Ɫ 49.8dBȲ

44.4 dBȷL5 L50ᴯ Ɫ 32.3 dBȲL50 L90ᴯ

Ɫ 12.0 dBȴ 2.2-1 Ҡ ῀ ⱢӰ ȲẔ

ѻ Ɫ 500 Hzᴟ 3k HzȲ֪ױ YW-3Ѭϯ ѻ

֪ẃᴞὑӰ Ȳױҵ ֮ Ӽắ ἤ

Ȳ ֥ѿϱ֪ ȲṿẔ ᴯ Ɫ ȴ 

YW-5 ᴯ Є ֝ Ӣὑ 20 HzȲẔ L5

Ɫ 108.6dBȳL50Ɫ 91.4dBȳL90Ɫ 70.6 dBȲ 38.1 dBȷ

L5 L50ᴯ Ɫ 17.3 dBȲL50 L90ᴯ Ɫ 20.8 dBȴ 100 

Hz ѿϯПѬϯ ѻ Ɫ ᴄἬ Пכ Ȳ Ѭ

ᶶ ☼ Ȳ ᴯ с ȲᴖчП цᵅ Ȳ Ѭ☼

ᴟ ᵅȲ⁄ᴴ ᴯ ᵅȲṿẔ ᴯ Ɫ

ȴ 

ѩ YW-3ц YW-5ȲẒ ֮ פ ᴿȲד

֝ Wenz curvesדῺȲѻ Ѭϯ ẃᴞὑᵅ Ȳ

Ẕᵅ ȴᴖӐủẒ Ꞌצ ẞӰ ȲӦ

ὑ YW-5Ӱ ЊȲ֪ױ YW-3֯М (500 Hzᴟ

3k Hz)ᾼ Єὑ YW-5Ȳᴖ ю ҵȲ Ẕ

҃Ὑ ȲҒϱ ἤᾌ  Ȳ Ȳ֪ױ

ᴯ ᵧ ᵅᾼ ȴ 
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2.1.5-6 Ѭϯ 1 Hz band иᵉ(YW-3) 

 

2.1.5-7 Ѭϯ 1 Hz band иᵉ(YW-5) 

ῶ 2.1.5-2 ӐủѬϯ ᴯ (YW-3) 

ᴯȸdB re 1µPa 

Мї  (Hz) 20 100 500 1k 5k 10k 16k 20k 

 
Leq 98.7 74.2 83.6 90.1 60.0 52.4 47.6 45.7  

L5 105.4 79.6 88.7 94.2 64.4 56.7 52.2 50.1  

L50 90.3 65.7 63.6 61.8 53.2 46.7 43.3 41.7  

L90 67.3 54.9 49.9 49.8 43.9 38.0 34.7 33.2  
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ῶ 2.1.5-3 ӐủѬϯ ᴯ (YW-5) 

ᴯȸdB re 1µPa 

Мї  (Hz) 20 100 500 1k 5k 10k 16k 20k 

 
Leq 101.7 81.6 76.6 69.7 64.6 58.7 50.9 48.7  

L5 108.6 87.4 83.5 75.6 68.2 63.2 54.7 52.3  

L50 91.4 74.3 65.8 61.1 55.0 51.6 44.5 42.4  

L90 70.6 64.1 55.1 51.4 45.8 42.6 35.8 33.9  

2. 1/3 Octave bandиέ 

1/3 Octave bandиέ Ὠֽ 2.1.5-8~ 2.1.5-9цῶ 2.1.5-4

цῶ 2.1.5-5ἬӱȲ 20 Hzᴟ 20k HzП 1/3 Octave bandȲ

Ԛ 31 Мї П ᴯ ϱ иᵉц LeqȲẔ Ὠ

ӱӐủẒ 1 Hz bandц 1/3 Octave bandП ὨדᴿȲ ◦

ẃ ѻ Ɫᵅ ᾼ ᴄ ѿцМ Ӱ ȴ

1/3 Octave bandҠὙ ẞὑ 100 HzѿϯⱢ ᴄ ѻ

ȲYW-3 ᴯ L5Ɫ 92.9 dBᴟ 111.9 dBȲYW-5

ᴯ L5Ɫ 100.2 dBᴟ 114.7 dB;ᴖὑӰ 500 Hz

ᴟ 3.15k HzП ȲYW-3 ᴯ L5Ɫ 102.0 dBᴟ 117.2 dBȲYW-

5 ᴯ L5Ɫ 97.4 dBᴟ 106.0 dBȲ ӱ YW-3֮ Ӱ

YW-5֮ ȴ 
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2.1.5-8 Ѭϯ 1/3 Octave band (YW-3) 

 

2.1.5-9 Ѭϯ 1/3 Octave band (YW-5) 
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ῶ 2.1.5-4 ӐủѬϯ ᴯ 1/3 Octave band(YW-3) 

ᴯȸdB re 1µPa 

Мї  (Hz) 20 25 31.5 40 50 63 80 100 

 

Leq 105.4 104.9 103.4 99.8 96.2 93.1 89.9 87.6  

L5 111.9 111.1 110.1 106.4 102.8 99.3 95.8 92.9  

L50 100.2 99.0 95.4 92.7 90.0 87.6 84.0 81.4  

L90 75.8 77.3 78.4 78.7 78.3 76.7 74.6 73.7  

Мї  (Hz) 125 160 200 250 315 400 500 630 

 

 

Leq 86.2 86.4 89.6 95.9 99.5 100.3 104.9 107.6  

L5 91.4 92.4 96.9 104.0 107.8 108.2 112.7 115.5  

L50 79.5 78.9 80.4 81.8 84.1 85.0 86.0 87.5  

L90 73.4 73.4 73.3 73.0 73.5 73.8 73.8 76.4  

Мї  (Hz) 800 1k 1.25k 1.6k 2k 2.5k 3.15k 4k 

 

 

Leq 109.2 113.0 110.6 104.7 104.5 99.9 95.0 91.5  

L5 114.7 117.2 116.5 112.1 110.6 106.7 102.0 97.5  

L50 87.2 86.3 85.1 84.0 85.1 84.2 85.0 85.0  

L90 77.3 77.4 77.8 78.8 80.2 79.2 80.3 81.1  

Мї  (Hz) 5k 6.3k 8k 10k 12.5k 16k 20k  
 

 

Leq 91.3 90.6 86.6 85.8 84.3 83.3 82.3   

L5 94.4 93.0 89.4 89.1 87.8 86.7 85.3   

L50 85.4 85.6 82.5 81.6 81.0 80.5 79.8   

L90 81.4 81.8 79.3 78.7 78.4 78.1 77.8   
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ῶ 2.1.5-5 ӐủѬϯ ᴯ 1/3 Octave band(YW-5) 

ᴯȸdB re 1µPa 

Мї  (Hz) 20 25 31.5 40 50 63 80 100 

 

Leq 108.4 107.6 106.1 103.9 103.4 101.0 95.9 97.2  

L5 114.7 113.4 112.0 109.2 107.5 104.7 100.2 100.8  

L50 101.5 101.5 101.5 101.3 100.2 97.9 92.9 90.3  

L90 80.5 85.9 89.9 93.2 94.8 93.2 87.5 84.4  

Мї  (Hz) 125 160 200 250 315 400 500 630 

 

 

Leq 96.0 97.1 95.5 95.2 95.3 95.8 97.6 97.7  

L5 100.5 102.0 100.2 99.4 99.8 101.8 105.6 106.0  

L50 89.3 88.2 86.9 86.9 86.9 88.0 88.4 88.4  

L90 84.0 82.7 81.0 78.8 78.9 79.9 81.4 81.9  

Мї  (Hz) 800 1k 1.25k 1.6k 2k 2.5k 3.15k 4k 

 

 

Leq 94.6 94.2 95.5 93.8 92.8 93.9 95.0 95.4  

L5 100.7 101.2 103.2 100.1 97.4 97.9 98.4 98.0  

L50 86.4 86.1 86.5 85.4 85.3 86.4 88.0 88.3  

L90 81.5 81.3 81.4 80.7 80.2 81.3 82.8 83.3  

Мї  (Hz) 5k 6.3k 8k 10k 12.5k 16k 20k  
 

 

Leq 94.4 93.9 93.1 92.2 89.7 86.8 85.4   

L5 98.2 98.1 96.7 96.3 93.7 90.4 88.0   

L50 87.3 87.6 87.5 86.5 84.3 81.7 80.4   

L90 83.0 83.6 83.8 83.1 81.0 79.0 78.3   

 

(Ϯ) иέ 

Ӑủ YW-3ц YW-5ᶙ 24Њ ᴩ 20 Hz

ᴟ 20k Hzᾼ Ȳѿ П ᴯ Ȳṳѹ Ẕ

цᶁ Ȳѿ ₤ ᾼῶӱѠהᵧ Ẕ

Ȳиέ Ὠֽῶ 2.1.5-6 ц 2.1.5-10 ἬӱȴӐủ

YW-3 YW-5Ẓ ᴯ ᾼ иӁᵧ ҏὙ ᾼֵ ἤȲч

╣ҏ М֝ ֵ ᾼԚ֝ ȴ 
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ῶ 2.1.5-6 ӐủѬϯ ᴯ (20 Hzᴟ 20k Hz) 

ᴯȸdB re 1µPa 

֮  Leq L5 L50 L90 

YW-3 118.4 123.9 108.7 98.3 

YW-5 114.8 119.7 112.2 103.9 

 

2.1.5-10 ӐủѬϯ ᴯ ₤ (20 Hzᴟ 20k Hz) 

20 Hzᴟ 20k HzҵȲ ֮ Ȳậ

2.5k Hzᴟ 10k Hz ᴩ ȲṳṼϱ ☼ ц

ᶁ ȲẔ Ὠֽῶ 2.1.5-7ц 2.1.5-11Ἤӱȴ ѩ 20 Hzᴟ 20k 

Hz П ȲӦὑ ᴄ ц иӰ ȲЛ֯

2.5k Hzᴟ 10k Hz ПвȲ֪ױҠ ҏẒ ֮ Ἤᵧ ᾼ

цᶁ ῺȲẒ֮ד ֢ ֯פּ 2 dBҿҢȴ 

 

2.1.5-11 ӐủѬϯ ᴯ ₤ (2.5k Hzᴟ 10k Hz) 



 

2-44 

ῶ 2.1.5-7 ӐủѬϯ ᴯ (2.5k Hzᴟ 10k Hz) 

ᴯȸdB re 1µPa 

֮  Leq L5 L50 L90 

YW-3 102.5 108.7 93.5 89.6 

YW-5 102.6 106.1 96.2 91.8 

(ҳ) ֥  

ӐủѬϯ Ẓ ᴯ YW-3ц YW-5 ẃᴞὑ

ᴄ П ἤ☼ Ȳ֝ ᴄ Ϸ╥Ẓ֮ и

Ӂ ֵᾼ Ȳѻ Єּ֯פ 100 HzѿϯȴYW- ᴯ Ӱ

Ȳҏ ֯פּ 7 ᴟנϱ 5 ȷױҵὑ YW-5 Ӽ

Ӱ Ȳᵀ ᴯ Ὑ ᵅȲ Ϸ YW-3Л

֝Ȳּפὑ 10 ᴟנϱ 4 ҏ ȴ 

ὑ 1 Hz bandц 1/3 Octave bandиέȲẒ ֮ פ

Є ᴿȲ֝ד Wenz curvesדῺȲѻ Ѭϯ

ẃᴞὑᵅ ѹẔ ЄȲѻ Ɫ ᴄ Ȳᴖᴴ

ȲὑМ 500 Hzᴟ 3k HzП Ȳצ ӢȲ ӱὑ

ױ ᾼѬϯ צ ṶԈ ӢȲⱢӰ

ὑ ȳỏ ȴ 

ӐủẒ ὑ 20 Hzᴟ 20k HzП Ȳѿ ₤ ѿЊ

ᵧ ȲẒ ᴯ ᾼ иӁᵧ ҏὙ ᾼֵ ἤȲч╣ҏ

М֝ ֵ ᾼԚ֝ ȴ Ὠ ӱȲYW-3צ Ɫ ᾼӰ

Ȳ֪ױ YW-3П L5Єὑ YW-5ּפ 4 dBȲᴖ YW-5ắ ᴄ

⁄ YW-3ЄȲYW-5П L50Єὑ YW-3ּפ 3 dBȷ￼ ⁄

╥ YW-3 Ɫׄ ȲYW-5П L90Єὑ YW-3ּפ 5 dBȴ 

ѩ 20 Hzᴟ 20k HzП ȲYW-3 YW-5Ẓ ὑ

2.5k Hzᴟ 10k HzП ֢ ᴍиᴯ ╓ ꞋדῺȲ

ҵױ иӁ ӼדᴿȲ ӱẒ ᴯ ὑױ

Ẕ  ᴿȴד
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2.1.6  

Ӑ Ԛצҳ цүᴫẒ ϱỴ ȲṼ ◕ ῶȲӐ

֮ ứϱỴ  Ὼ 1 Ȳὑ Ӕה Ẇ ПϱỴ Ȳ ᴩ

ȲẔ Ɫḕד ȲӐủװ1 ȴ 

Ӑ ד112 7ѣậ Ϛ᷅ ד113 4ѣ ϡ᷅ П ȲẔẆ

ϱỴ ᶁⱢҳ Ȳ113ד 7ѣậ Ϯ᷅ П ȲẔ иẆ ϱỴ

ⱢүᴫȲ╝ ҳ⇔ד112 ϱỴ Ƅҳ с Ȳ113ד⇔үᴫϱỴ Ƅүᴫс

ц 114 үᴫϱỴ⇔ד Ƅүᴫс Ở ᴩ Ȳ Ὠֽῶ

2.1.7-1 Ἤӱȴ114 ὑҳ⇔ד с Ɫ 0.606 mGȲὑүᴫс Ɫ

1.295 mGȲ ֥ ạ ȳ ц ╓іП∂ 833 mG(60Hz

)ȴ 

ῶ 2.1.6-1 Ὠ 

ᴯ  
ҳ с  үᴫс  

(mG) (mG) 

112.08.28 0.294 - 

113.08.13 0.01 3.68 

114.08.14 0.606 1.295 

∂  833 

ȸṼɦ ạ ȳ ц ╓іɧȲ109.01.21Ȳ Ὲֿ 1090004463

Ӕ ӁȲ ᴞ Ӂ∟г ѣ╟ᴩȴ
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3   
Ϯ  ∂  

3.1 Ὠ ֪  

3.1.1 Ὠ ֥ ȳиέ 

Ϛȳ Ӣ  

(Ϛ) ϱ Ӣ  

֝ủɎ105ד 9ȳ10ц 11ѣɏל Ԛ 5ӭ 7

דּ 13 ȴӐủ ֝ủӑ ẞӪה ȳ ȳ

ȳЄѬ ȳӪ ȳ ȲᴖӐủ ẞᾼὧѠ

ȳЄӪ ȳМӪ ȳ ⁄֯ ֝ủӑ

ẞȴẒ ᾼᾬ דצכ Ȳѻ ֪ⱢּוủⱢ Ȳ

Л֝ѡ ҏ ᾼ ᾌ ד ЄἬ ȴ 

Ӑ ╟Џ Ȳ ủ ϱ ᾬ Юὑ

0~13 П Ȳᾬ ѻכ ѿ Ɫѻȷ Юὑ 0~318 Пװ

ȲѿӐủ 318 װ Ȳѻ֪Ɫ 6ѣ ẞЄ ᾼӪה

ȴ109דѿ╡ủ ֵȲ110דѿ╡ủц ủ

ֵȲ111דѿ ủ ֵȲ112דѿ╡ủ ֵȲ

ủוѿּד113 ֵȲ114דѿ ủ ֵȴᴖ֪ҍ

ủ ѹ ᵅȲ֢דꞋѿҍủ юȴ ד ϱ

ᾬ ц ֽ 3.1.1-1цῶ 3.1.1-1Ἤӱȴ 

ҵȲὑױ דủȳ110וȳּ╡דủȳ109╡דҍủȳ105ד104

╡ủȳ112ד╡ủц ủꞋ╡ד114 ẞ ᴩȲ Ɫ Ȳ

ủ ל▲ ᾬ ц ∟Ȳ ϱ ᾬ Юὑ 0~12 П

ȷ Юὑ 0~318 Пװ ȴל ᾬ ц ∟Ȳ ד ϱ

ᾬ ц ֽ 3.1.1-2цῶ 3.1.1-2Ἤӱȴ 

  



 

 
3-2 

 
ȸ ц╟Џ ꞋⱢ╡ȳ цּוủḕủ ᴩ Ȳҍủḕủװ3 ᴩ װ1 ▲ȴ 

3.1.1-1 ϱ ᾬ ц   
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ῶ 3.1.1-1 ϱ ᾬ ц ῶ 

▲ủװ ᾬ   ӂᶁ ⇔  

 

105ҍ 3 10 

- 
105╡ 9 145 

105  8 231 

 84 9 ו105ּ

╟Џ  

109╡ 5 94 1.033 

109  7 47 0.516 

 0.791 36 11 ו109ּ

109ҍ 2 3 0.099 

110╡ 8 55 0.604 

110  5 55 0.604 

 0.297 27 4 ו110ּ

110ҍ 3 6 0.198 

111╡ 10 34 0.373 

111  6 102 1.120 

 0.220 20 7 ו111ּ

111ҍ 3 5 0.165 

112╡ 8 67 0.736 

╟Џ  

112  5 16 0.176 

 0.275 25 4 ו112ּ

112ҍ 2 2 0.066 

113╡ 9 23 0.253 

113  2 18 0.198 

 1.571 143 9 ו113ּ

113ҍ 0 0 0.000 

114╡ 13 225 2.472 

114  6 318 3.493 

 0.374 34 9 ו114ּ 

ȸ ϱ ⇔Ɫ╟Џ Пиέ ӭȴ 
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ȸ ц╟Џ ꞋⱢ╡ȳ цּוủḕủ ᴩ Ȳҍủḕủװ3 ᴩ װ1 ▲ȴ 

3.1.1-2 ϱ ל Пᾬ ц  
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ῶ 3.1.1-2 ϱ ל Пᾬ ц ῶ 

▲ủװ ᾬ   ӂᶁ ⇔  

 

105ҍ 2 9 

- 
105╡ 8 56 

105  8 231 

 84 9 ו105ּ

╟Џ  

109╡ 4 34 0.923 

109  7 47 0.373 

 0.527 20 10 ו109ּ

109ҍ 2 3 0.099 

110╡ 7 51 0.560 

110  5 55 0.604 

 0.297 27 4 ו110ּ

110ҍ 3 6 0.198 

111╡ 10 34 0.373 

111  6 102 1.120 

 0.220 20 7 ו111ּ

111ҍ 3 5 0.165 

112╡ 7 56 0.736 

╟Џ  

112  5 16 0.176 

 0.275 25 4 ו112ּ

112ҍ 2 2 0.066 

113╡ 9 23 0.253 

113  2 18 0.198 

 1.571 143 9 ו113ּ

113ҍ 0 0 0.000 

114╡ 12 131 1.439 

114  6 318 3.493 

 0.374 34 9 ו114ּ 

ȸ ϱ ⇔Ɫ╟Џ Пиέ ӭȴ 

(ϡ) Ỵ Ӣ  

Ữӑḟứ ϱỴ Ȳ╝ ▲ Ɫ Ὥ ỴȲ

ӭ› ῶ ֮ ϱỴ Ỵ ЄȲѹ

Ỵ Ѭ ⱢѻȲ  נּ ’Ṏ ѿцҵẃ Ȳ

ӭ› ▲Ἤצ  ἬЛ֝ȴצ

֝ủɎ105ד 9ᴟ 11ѣɏԚ 9ӭ ד16ּ 51 ȴӐ

ủ ֝ủ ȳּמ ȳ ȳЊ​ ȳᴊ

ȳӪ ȳ ȳЊ ȳ ȳЄḒ ȳӥ ȳּמ Ṝ
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ȳ ȳЊ ￼ ȳ Њ ȳ Њ ȳ Ӫ ȳ ȳᴊ

ȳЊ Ѥȳּמ ȳЄẪᶠȳ ὦ ȳ ￼ᵄ ȳ ȳЊ ȳ

ᴊ ȳ ȳ ᶠ ȳ ᶠ ȳ Ḙ ȳ ȳ◦

ȳṚ ȳӪ ȳ Җ◊ ȳ מּ ȳ ѫ ȳЊ ȳ

ȳᴊ ȳ ϥ ȳӪ ȳ ȳ ᶠ ȳ ȳ

Ӫ ѝ ȳ ѝ ȳ ѝ ȳ ȳᴊ ȳὧѠ ȳӪ

ếᴊ 54 Ȳӑ ẞ ȳ׆ᶠ ȳЊѬ ȳ

ᶠ ȳ ȳ׆ᶠ ȳ ȳ ц ѿц 9 ȴ

Ӑủ ֝ủ ᾬ ѻ Ɫ Ɏ ɏѿц иѬ

Ɏ ⱢѻɏȲѻ …֪ ▲ ЛϚ ȳ ▲ӭ Л֝ѿцủ

ἤ Ἤ ȷױҵȲ113וּדủ֯үᴫ ứ Ѐ Ѭ ☻ᴃ╥

דּ Ɏ ȳЊѬ ɏ ѻ Ȳ ᴞ ד114 4ѣ∟Ȳ

Ѐ Ѭ ☻ᴃ Ở ᴩы Ṇ ד ỴЏ ȲᴟЭБ

☻ᴃỂ Ὥȳ ȳ Ѿԓ ȲᴖӐוּ⇔דủ ▲Б

ӑ֯ױ ☻ᴃМּנ ẞ דּ ȴ 

Ӑ ╟Џ Ȳ ủ Ỵ ᾬ Юὑ

52ᴟ 108 П ȷ Юὑ 1,183ᴟ 16,518 Пװ ȴẔМ֢ѣ

Ԍүᴫ ứϱỴ Ỵ( ) ᾬ Юὑ 26ᴟ 61 П Ȳ

Юὑ 239ᴟ 2,767 Пװ ȷҳ ứϱỴ Ỵ( )

ᾬ Юὑ 24ᴟ 53 П Ȳ Юὑ 183ᴟ 1,575 Пװ ȷ

үᴫ‍ ứϱỴ Ỵ( ) ᾬ Юὑ 24ᴟ 53 П Ȳ

Юὑ 225ᴟ 2,001 Пװ ȷҳ ‍ ứϱỴ Ỵ( )

ᾬ Юὑ 29ᴟ 52 П Ȳ Юὑ 227ᴟ 1,587 Пװ ȴ 

Ӑ Ỵ Пүᴫ ứϱỴ◕( )֢ủ Ȳѿ 114

ᾼד 11ѣ ֵȲᾬ ⁄╥ѿ ד114 3ѣ ȷҳ ứϱ

Ỵ◕( )ᾼ Ȳѿ ד114 4ѣ ֵȲᾬ ⁄ѿ 114

ד 11ѣ ȷүᴫ‍ ứϱỴ◕( ) ѿ ד114 6ѣ

ֵȲᾬ ⁄ѿ ד113 11ѣȳ12ѣ ȷҳ ‍ ứϱỴ◕

( ) ᾬ ѿ ד114 11ѣ ֵȲ ⁄ѿ ד114

9ѣ ֵȲ ⁄ѿ ד113 11ѣ ֵȴ ד Ỵ ᾬ ц

ֽ 3.1.1-3цῶ 3.1.1-3~4Ἤӱȴ 
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ȸ ▲ Л֝ѹ ▲ӭ Л֝Ȳ ▲( Ѭ Ɫѻ)иᵑ ᴩҍủ1װȳ╡ủ3װȳ ủ2װцּוủ3װȷ╟Џ (ԓ )Ɫ╡ȳ цּוủḕủ ᴩ3װȲҍủḕ

ủ ᴩ1װ ▲ȴҫ ӑи ứц‍ ứȴ 

3.1.1-3 үᴫ ứϱỴ◕( ) Ỵ ᾬ ц (1/4) 
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ȸ ▲ Л֝ѹ ▲ӭ Л֝Ȳ ▲( Ѭ Ɫѻ)иᵑ ᴩҍủ1װȳ╡ủ3װȳ ủ2װцּוủ3װȷ╟Џ (ԓ )Ɫ╡ȳ цּוủḕủ ᴩ3װȲҍủḕ

ủ ᴩ1װ ▲ȴҫ ӑи ứц‍ ứȴ 

3.1.1-3 ҳ ứϱỴ◕( ) Ỵ ᾬ ц (2/4)  
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ȸ ▲ Л֝ѹ ▲ӭ Л֝Ȳ ▲( Ѭ Ɫѻ)иᵑ ᴩҍủ1װȳ╡ủ3װȳ ủ2װцּוủ3װȷ╟Џ (ԓ )Ɫ╡ȳ цּוủḕủ ᴩ3װȲҍủḕ

ủ ᴩ1װ ▲ȴҫ ӑи ứц‍ ứȴ 

3.1.1-3 үᴫ‍ ứϱỴ◕( ) Ỵ ᾬ ц (3/4)  
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0
 

 
ȸ ▲ Л֝ѹ ▲ӭ Л֝Ȳ ▲( Ѭ Ɫѻ)иᵑ ᴩҍủ1װȳ╡ủ3װȳ ủ2װцּוủ3װȷ╟Џ (ԓ )Ɫ╡ȳ цּוủḕủ ᴩ3װȲҍủḕ

ủ ᴩ1װ ▲ȴҫ ӑи ứц‍ ứȴ 

3.1.1-3 ҳ ‍ ứϱỴ◕( ) Ỵ ᾬ ц (4/4) 
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ῶ 3.1.1-3 ứϱỴ◕( ) Ỵ ᾬ ц ῶ 

▲ủװ 
үᴫ ҳ  

ᾬ Ɏ ɏ Ɏ ɏ ᾬװ Ɏ ɏ Ɏ  ɏװ

( ῲᶠ

Ѐᴟ

Җ -

Ѭ Ɫ

ѻ) 

105 ҍ 10502 44 7,354 44 7,354 

105 ╡ 

10503 29 931 29 931 

10504 24 2,231 24 2,231 

10505 12 413 12 413 

105  
10507 20 719 20 719 

10508 31 1,191 31 1,191 

 וּ 105

10509 31 1,875 31 1,875 

10510 32 1,393 32 1,393 

10511 42 5,874 42 5,874 

╟Џ

( ԓ

) 

109 ╡ 

10903 52 799 35 367 

10904 53 605 30 264 

10905 41 649 28 226 

109  

10906 38 700 33 266 

10907 38 634 32 251 

10908 42 731 33 281 

 וּ 109

10909 38 417 35 294 

10910 33 408 31 264 

10911 47 439 38 271 

109 ҍ 11001 42 429 31 249 

110 ╡ 

11003 30 402 33 289 

11004 39 348 34 231 

11005 36 387 33 270 

110  

11006 39 421 44 356 

11007 42 459 33 290 

11008 32 387 36 295 

 וּ 110

11009 38 407 35 314 

11010 37 426 33 527 

11011 26 356 30 229 

110 ҍ 
11012 41 380 38 274 

11101 44 386 46 337 

111 ╡ 

11103 43 371 45 377 

11104 45 395 40 334 

11105 37 394 33 294 

111  
11106 29 344 27 255 

11107 33 317 28 271 
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▲ủװ 
үᴫ ҳ  

ᾬ Ɏ ɏ Ɏ ɏ ᾬװ Ɏ ɏ Ɏ  ɏװ

11108 33 452 44 447 

 וּ 111

11109 40 491 40 334 

11110 39 459 35 303 

11111 31 239 33 204 

111 ҍ 11112 29 421 24 183 

112 ╡ 

11203 41 1,161 41 410 

11204 37 389 32 229 

11205 39 451 38 334 

╟Џ

 

112  

11206 41 682 38 395 

11207 33 439 31 331 

11208 48 490 44 367 

 וּ 112

11209 36 409 38 332 

11210 32 397 35 292 

11211 43 485 42 382 

112 ҍ 11212 44 464 38 259 

113 ╡ 

11303 40 563 34 401 

11304 42 520 37 422 

11305 37 435 36 260 

113  

11306 36 410 37 344 

11307 44 495 34 326 

11308 35 341 36 331 

 וּ 113

11309 41 992 40 740 

11310 55 2,414 37 408 

11311 55 1,279 42 667 

113 ҍ 11312 54 2,617 44 529 

114 ╡ 

11403 61 1,479 39 346 

11404 60 2,767 45 1,575 

11405 50 1,166 41 777 

114  

11406 38 1,034 46 712 

11407 47 2,561 53 1,129 

11408 52 2,270 50 1,033 

 ו114ּ 

11409 52 1,666 45 1,007 

11410 53 2,113 46 826 

11411 54 2,785 59 1,547 
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ῶ 3.1.1-4 ‍ ứϱỴ◕( ) Ỵ ᾬ ц ῶ 

▲ủװ 
үᴫ ҳ  

ᾬ Ɏ ɏ Ɏ ɏ ᾬװ Ɏ ɏ Ɏ  ɏװ

( ῲᶠ

Ѐᴟ

Җ -

Ѭ Ɫ

ѻ) 

105 ҍ 10502 44 7,354 44 7,354 

105 ╡ 

10503 29 931 29 931 

10504 24 2,231 24 2,231 

10505 12 413 12 413 

105  
10507 20 719 20 719 

10508 31 1,191 31 1,191 

 וּ 105

10509 31 1,875 31 1,875 

10510 32 1,393 32 1,393 

10511 42 5,874 42 5,874 

╟Џ

(ԓ ) 

109 ╡ 

10903 34 645 39 349 

10904 33 272 33 292 

10905 31 317 33 277 

109  

10906 30 338 43 341 

10907 30 339 35 274 

10908 27 336 37 325 

 וּ 109

10909 29 317 35 245 

10910 28 287 38 274 

10911 45 355 43 315 

109 ҍ 11001 33 302 39 296 

110 ╡ 

11003 38 524 41 422 

11004 35 262 35 273 

11005 30 252 37 271 

110  

11006 35 352 40 374 

11007 30 360 42 404 

11008 32 364 40 405 

 וּ 110

11009 28 326 40 306 

11010 31 321 40 358 

11011 31 228 37 386 

110 ҍ 
11012 35 264 44 440 

11101 46 338 52 370 

111 ╡ 

11103 45 371 51 421 

11104 41 335 44 383 

11105 31 282 41 296 

111  
11106 24 253 30 261 

11107 33 295 32 271 
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▲ủװ 
үᴫ ҳ  

ᾬ Ɏ ɏ Ɏ ɏ ᾬװ Ɏ ɏ Ɏ  ɏװ

11108 31 416 38 385 

 וּ 111

11109 36 324 45 389 

11110 34 336 40 386 

11111 34 244 36 227 

111 ҍ 11112 25 225 39 354 

112 ╡ 

11203 39 420 47 426 

11204 33 298 39 402 

11205 33 306 38 260 

╟Џ

 

112  

11206 33 366 37 313 

11207 26 295 29 306 

11208 51 332 45 360 

 וּ 112

11209 36 335 41 363 

11210 34 310 40 348 

11211 41 415 41 422 

112 ҍ 11212 32 231 39 374 

113 ╡ 

11303 29 443 37 414 

11304 40 376 42 448 

11305 33 301 40 267 

113  

11306 35 365 38 325 

11307 35 341 30 299 

11308 39 394 34 315 

 וּ 113

11309 45 1,096 38 453 

11310 44 1,008 44 704 

11311 53 1,575 40 1,587 

113 ҍ 11312 53 1,070 43 1,540 

114 ╡ 

11403 50 780 50 1,255 

11404 52 1,145 51 1,196 

11405 46 1,864 51 1,331 

114  

11406 35 2,001 35 1,098 

11407 37 1,043 44 1,419 

11408 46 969 51 1,249 

 ו114ּ 

11409 49 1,402 51 2,018 

11410 36 835 50 1,241 

11411 42 930 57 1,148 
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Ӑ ᴯ ȳ ȳ ֮ȳ ѿцṮ Ὥ֮ Ȳ

яẔ ֪ ᵂⱢɎֽ ᴃȲ ѱϚᴟ ѱϮɏἨ ֪֮

ṶᴩⱢɎֽ ֮ ȳὍѬȲ ѱҳɏȲ ᵮіЄ

ҏ ȷᴖӐ в и ȳ Ɏ ѱХɏȳ ֮

Ɏ ѱгɏҠẁѬ ὑ Ἠ ҵȲ Ɏ ѱϝɏӼ

ⱢѬ ֮ȷױҵȲ ֮Ьӑᶙԓ Ѭ ḥȲ

ҵЬצ ֮Ἠ ▐ὑ ҠẁѬ Ɏ ѱϥᴟ ѱ

ϫɏȴᴞ ד113 9ѣП∟ ▲ ד ѿἏẃ ֵȲ

ṿ ᾬ Ꞌᵧ ϱс ᶮȲ Ҡ ▲ ╥ᵡ

ϢⱢ♄ ѿцủ ἤ оἬ ȷӦὑ в ȳ

Ҝѩꜙ ȲѹϢⱢ Ɏֽ ᴃȳ ֮ ɏ‍ứ ӢȲҒѿ

Ӑ Ὑצ ủ ἤ оȲֽ╡ȳּוẒủ Ὑצ

Ȳ╝Ӑ ᾬ ẓצὙ ᾼủ оἨᾌ

ȲẂֽ ủ╡ד114 ▲ ȲӐ Є ⇔ҍᾼὧѠ ȳ

ЄֵБ Ȳᴖѿ Ɫѻᾼ цЄ ⁄ Є ҏ Ȳ

ᴖ ȳ╡ד114 ủ⁄צЊ ȳ ֯Ӑ ҵ ֮Є

ֽ 3.1.1-4Ἤӱȴ 

  
ѱϚ үᴫ ứ ỴПὍ Ѭ  ѱϡ ҳ ứ ỴПὍ Ѭ  

  
ѱϮ Ὅ Ѭ  ѱҳ ֮ Ѭ Ѭ  
















































































































































































