
◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

I 
 

 

 

 

⇔ד113 Ἁ ᾬц ₤ иӁ ▲

◦ ᾬׁשṅиέ  

 

Ὠכ ᵫ  

 

ᴩ ᴯȸ Ӵ ◦Є  

М Ӗ Ϛ Ϛ Ϯ ד ϫ ϡ ѣ ϟ ѡ 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

II 
 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

III 
 

 

Ӓ ᵫ Ӑ ῶ 

֤  
⇔ד113 Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬ

ṅиέשׁ  

 113-E-24 

ѻ  ◦ỗ ◦’Ṏ  

ᴩ  Ӵ ◦Є  

ѻ═Ϣ  Ầ֝ѻ═Ϣ ȳ ҂  

Ϣ ἣᵩ  02-24622192#2230 

 М Ӗ  2ѣ7ѡᴟ12ѣ31ѡד113

 ԓ ȸ6,000 (Ͼа) 6,000 ⇔ד (Ͼа) 

ᴩ ᶮȸ 

1.ᴩ ⇔ (%) (%) ѩ (%) 

⇔ 100 100 +0 

2. ќӣ (Ͼа) (Ͼа) ќӣѩ (Ͼа) 

 6,000 6,000 100% 

ѻ ᴩв  Ϛȳ (Ἁ) ᾬиӁ ▲ 

ɎϚɏӐ ᾬ ▲ Ɫ3ᴟ11ѣȲ ᶙכ

308 ▲ Ȳ ▲ 83Њ 44и Ȳ

▲ פּ 21.48еṭȲԚּנ 889Ԉ

ᾬȲѿ 719Ԉ(81%)Ҝѩ ȲẔװⱢ’

127Ԉ(14%)ȳẔ҃ 23Ԉ(3%)ц ӣẓ20Ԉ

(2%)Ȳ ▲ ◕М29%צ נּ ẞ ᾬȲ

ᾬӂᶁ ⇔ Ɫ1 ~ 145ԈˍӂѠеṭȲ

ᾬӂᶁ ⇔Ɫ41ԈˍӂѠеṭȴ 

ɎϡɏӐ ▲10 ᾬ Ὠ ӱȲ

ᾬӂᶁ ⇔ Ɫ ҵѤЍ 145ԈˍӂѠ

еṭȲẔװṼᶧⱢ 52ԈˍӂѠеṭȳ
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∟ 28ԈˍӂѠеṭȳ Җ 8ԈˍӂѠ

еṭȳừ Ѝ 7ԈˍӂѠеṭ Ȳӂ

ᶁ ⇔ ᵅⱢ⅜ὧ Ӣ ( Ὼ Ϝ е )

ц ֢Ɫ1ԈˍӂѠеṭȴ 

ɎϮɏ ҵѤЍц⅜ὧ Ӣ ( Ὼ Ϝ е

) ᴩủ ἤ Ἁц ᾬ ▲Ȳ Ὠ

ӱȲ ҵѤЍ ᾬ ⇔ ὑ Ӓȳּו

ῴП ᾬ цӂᶁ ⇔ Ғȷ⅜ὧ Ӣ

( Ὼ Ϝ е ) ᾬ ц

ӂᶁ ⇔ ᵅὑ ҵѤЍ Ȳֽ Ӑד⇔

10 ᴩѩ Ȳ ӂᶁ ⇔ ЬⱢ ᵅɎ1

ԈˍӂѠеṭɏȲױ ῶӱӐד⇔ П4 װ

▲ ὨɎ 4Ԉ ᾬ- ɏȲӦὑױ

юȲ ᾎ҅ῶױ  Ἠ⇔ד

ἤП ◦ ᾬ о ᾭᾓȲӐ Ь∂ ד

ᴯֽ ϚḔ ֮ ᾬ оȲ‎  

ѹ ἤ ▲ѠᾎȲӼ ◦ ᾬ

ẃ Ȳѿᵓ ᴩ ȴ 

Ɏҳɏ113ד Ể П ᾬӭ ▲ҔᵶӐ

Ἤ ᴩ 308 цеӖּד צ 73

Ȳ 381 ᾬ Ȳ Ɫ103

Њ 58и Ȳ 31.59ӂѠеṭȲԚּנ

1,761Ԉ ᾬȲẔ ▲ ◕Мצ 33%ᾼ

נּ ẞ ᾬȲT ᵅὑ112(54%)דц111ד

(52%)ᾼ ᾬ ȴ ᾬ ▲

ὨȲѿҖ ӂᶁ ⇔ 91 items/km2ȲẔװ

Ṽᶧ Җ 30 items/km2ȳὧ 5 

items/km2ц ⁮ 4 items/km2Ȳӂᶁ ⇔

ᵅⱢђЂ цὧ⁮ ֢Ɫ1 items/km2ȲẔὧ
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Ḙ цὧҖ Ӑד⇔ ױ▲

ᾬȲ֪ ЛԝϤѩױ ȴ֢ Ҝѩѿ Ɫ ֵȲ

Ԛ 1,361ԈȲҜѩ 77%ȲẔװⱢ’ 274Ԉ

Ҝ16%ȳẔ҃ 65ԈҜ4%Ȳ ӣẓⱢ ᵅȲ

61ԈҜ3%ȴ 

ɎХɏӐ 109ᴟ113ד 8Є ᾬ

▲ Ὠ иέ 8Є ȲѿҖ

ᾬӂᶁ ⇔ 92 items/km2ȲẔװṼᶧⱢὧ

28 items/km2ȳ Җ 25 items/km2ц

⁮ 21 items/km2ȴӦױҠṓȲ

ᾬ ѿҖ ⱢѻȲẔװⱢὧ ȳ

Җ ц ⁮ Ȳױ Ὠ Ӑד⇔

ᴩ ᾬ ▲Ϛ ȴ∂ ӑẃ Ԓ Җ

ᾬᾙ Ȳṳ М  Ȳ

ϚḔ Җ ᾬẃ Ȳѿ Ḇצ

ȴ 

Ɏгɏ Ἁ ᾬ ▲ иȲ ▲ Ɫ3ѣᴟ10ѣȲԚ

ᶙ10כ ▲Ȳ19װȲ56◕Ȳ ▲

34Њ 06и Ȳ ▲ 16.1еṭɎּפ

16,100еѐɏȲԚּנ 544Ԉ Ἁ ᾬɎ

150ԈҜ28%ȳ ӣẓ341ԈҜ62%цẔ҃ 53

ԈҜ 10%ɏȲ ▲ ◕Мӂᶁצ 89% נּ ẞ

Ἁ ᾬȴ Ἁ ᾬӂᶁ ⇔ Ɫ370 ~ 38,889

ԈˍӂѠеṭȲӐד⇔ Ἁ ᾬӂᶁ ⇔Ɫ

11,263ԈˍӂѠеṭȲѿ ▲ иⱢ Җ ȳ

М ȳ⁮ ȳὧ ц ᾓẃכȲ Ἁ ᾬӂ

ᶁ ⇔ Ɫ(Җ ) Җ 23,889ԈˍӂѠ

еṭȲẔװⱢ( ) 23,704ԈˍӂѠеṭȲ

ᶧ ϮⱢ(ὧ )ừ Ѝ 12,222ԈˍӂѠ
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еṭȲ ṼᶧⱢừ Ϯ҇ 9,815ԈˍӂѠеṭȳ

⅜ὧ Ӣ ( Ὼ Ϝ е ) 8,704Ԉˍӂ

Ѡеṭц ҵѤЍ 8,241ԈˍӂѠеṭȴ 

Ɏϝɏ 2 П Ἁ ᾬủ ἤ ▲ӂᶁ ⇔

оȲ֢ װ ▲ ὨП Ἁ ᾬӂᶁ ⇔ ЄȲ

ꜙᴟᵅὑ ד ▲ӂᶁ ⇔ ȲֽҵѤЍ 8/29

▲ȲắѬϯ ṓ⇔ ᾎ

ᾬȲᴖẔ҃ װ ▲ иȲҠ ῀╡ủц ủП

Ἁ ᾬӂᶁ ⇔ ϱсȲ ắ ֮ϢⱢ

♄ ֽ ♄ ȳ ◦ԅ ♄ Ȳ ֮Ӣ

♄ ἤḕ ᾘ Ỵщ ц ᾓ Ṿ ȲӼ ֵϢἏ

ױ ♄ ɎҔᵶ ♄ ɏȷ⅜ὧ Ӣ ( Ὼ Ϝ

е ) 4 ủװ ἤП Ἁ ᾬӂ

ᶁ ⇔ ▲ ὨⱢ װ ᵅȲӐ Ҡ ắ

ủ ἤȳ ᴄ Ȳ ϚḔ═   ѹứ

▲ ȴ֢ װ Ἁ ᾬ Ҝѩ ЄȲ

Ьѿ ӣẓȳ Ɫѻȴ 

Ɏϥɏ109דᴟ ד113 Ἁ ᾬ ὨȲҜѩכ▲ ֵⱢ

ӣẓȲҜѩ ӂᶁὑ֢60% - 50%פּ⇔ד

ѿϱɎ ṿӣЛ֪֝ד111 ▲Ѡᾎ╝ ▲

ὨɏȲ ֵ 60%ѿϱȲֽ110ȳ112ц113דȷ

ẔװⱢ ȲӂᶁҜѩ 20%ѿϱȲ - 13פּ ∟

ⱢẔ҃ ȲӂᶁּפҜ15%ȴѿ ד ӱȲ Ἁ

ᾬӂᶁ ⇔ ὑẔ҃ Ȳֽ ҵѤЍ

ȳ Җ ȳừ Ѝ ȳ⅜ὧ Ӣ

( Ὼ Ϝ е )ȳ ȴ 

ϡȳ ₤ ц ▲ 

ɎϚɏ ₤ ц Џᵂ иȲӐ ᴟ11311ד

ѣ 15ѡ›ȲБᶙכ 32 ῶѬ ₇ц 16 Ӣ
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ᾬ (Ḷ ) ₇П MPs ц Ȳ 48

₇ɎӐ ứ45 ₇ɏȲᶙכ Б 107%ȴ

Ṽ› ẓ҅ῶἤ ₇ѿ Ӵ ҵמּ

ԏ (Õ-FTIR) ᴩMPs₇ứἤиέȲ 24

Ɏ16 ῶѬ ₇ц 8 Ӣᾬ Ḷ ₇ɏȲ

₇ Õ-FTIRиέᶙכ 160%ɎӐ ứ 15

₇ɏȴ 

ɎϡɏӐד⇔ὑ Җ ȳМ ȳ⁮ ȳὧ ц П6

ᾈЎҏ ЀɎ 5mц15mɏȳ10 Ἁ ᾬ

▲ Ɏ 5mц15mɏ ᴩMPs Ȳ

32 ₇ṳ MPsȲԚ ҏ 413MPsȲ

Ἤצ ₇Ꞌ ԏ ᴩȲ ӱ ѩ

Ὼ100%ȲMPs⇔Юὑ 0.01 - 0.92 items/m3Ȳӂᶁ

⇔Ɫ0.17ð0.21 items/m3Ȳӂᶁ ⇔П

ꜙЄȲ Ὑ Ể MPsиᵉЛᶁȴ 

ɎϮɏ Õ-FTIRᴩMPsứἤиέПᾈЎҏ Ѐ ῶ

Ѭ ₇ 10ȳ Ἁ ᾬ ῶѬ ₇ 6 Ȳ

ѿᾈЎҏ Ѐ ῶѬ MPs ⇔ ὑ о

ҏ ЀɎ 15mɏ0.28 items/m3ȲẔװⱢ о

ҏ ЀɎ 5mɏ0.23 items/m3ȳ ⁮ ѝ

ҏ ЀɎ 5mɏ0.22 items/m3ȳ ⁮ Ѭ ҏ

ЀɎ 15mɏ0.12 items/m3ȳ ⁮ Ѭ ҏ

ЀɎ 5mɏ0.29 items/m3ȳ  ∟ ҏ Ѐ

Ɏ 5mɏ0.08 items/m3 ȲMPs⇔ ᵅᴯὑ

Җ Ѭᾈҏ ЀɎ 15mɏ0.01 items/m3ȷѿ

Ἁ ᾬ ▲ П ῶѬ MPs ⇔ ᴯ

ὑҵѤЍ Ɏ 15mɏ0.92 items/m3ȲẔװⱢ

Ɏ 5mɏ0.46 items/m3ȳ Ɏ

15mɏ0.22 items/m3ȳҵѤЍ Ɏ 5mɏ
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0.16 items/m3ȲMPs ⇔ ᵅᴯὑ⅜ὧ Ӣ

5mц15mȲꞋⱢ0.02 items/m3ȴ 

Ɏҳɏ ԏ ѿ GESAMP(2019) Ἤ ứ ᵒ

ᾎ и MPs֯׀Ȳṳ ϚḔ ᴷ MPs⇔Ȳ

ѿᾈЎҏ Ѐ ῶѬ MPs ⇔ ᴷ ᴯὑ

 еἇ ҏ ЀɎ 5mɏ0.08 items/m3Ȳ

ẔװⱢ  еἇ ҏ ЀɎ 15mɏ0.03 

items/m3ȷҫ Ἁ ᾬ ▲ П ῶѬ ₇

MPs ⇔ ᴯὑ∟ Ɏ 5mɏ0.75 

items/m3ȲẔװⱢ Ɏ 15mɏ0.29 

items/m3ȳ Ѝ Ɏ 15mɏ0.28 items/m3ȳ

ừ Ѝ Ɏ 5mɏ0.27 items/m3ȳ ⁮

үᴂ Ɏ 15mɏ0.22 items/m3 ȲMPs

⇔ ᵅᴯὑừ Ϯ҇ Ɏ 15mɏ0.02 items/m3ȴ 

ɎХɏӐ32⇔ד ῶѬMPs₇ȲMPs⇔ ᴯ

ὑ ҵѤЍ Ɏ 15mɏ0.92 items/m3ȲẔ

ṼᶧⱢװ ∟ Ɏ 5mɏ0.75 items/m3ȳ

Җ Ɏ 5mɏ0.46 items/m3ȳ о

Ɏ 15mɏ0.29 items/m3ȳ о

Ɏ 15mɏ0.28 items/m3 ₇ȴMPs⇔

ᵅὑ Җ Ѭᾈҏ ЀɎ 15mɏ0.01 items/m3ȴ 

Ɏгɏѿ 6 ᾈЎҏ Ѐ 5mц 15mП ῶѬ

MPsȲᶮ Ҝѩѿ ᾚ (54%)ȲẔװⱢ

ѱ(33%)ȳ (9%)ц (4%)ȷҫ 10

Ἁ ᾬ 5mц15m ῶѬMPs

ᶮ ȲҜѩѿ ѱ(56%)ȲẔװⱢ ᾚ

(34%)ȳ (6%)ȳ (3%)ц

(1%)ȴ16 ῶѬ MPs₇Ɏ10ᾈЎҏ Ѐ

ц6 Ἁ ᾬ П 5mц15m ₇ɏ
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Õ-FTIRᴩMPsứἤиέᵒứ ὨȲѿPS(47%)

Ҝѩ ȲẔװⱢPP(35%)ȳPE(15%)ȳOther(2%)ц

PET(1%)ȴ 

ɎϝɏӐ ὑӐד⇔П Ἁ ᾬ ֝Ḕ ᴩῶѬ

₇ ∟Ȳ ᴩ MPs ứἤиέ ὨɎֽ

MPs⇔ȳMPsɲ ἨMPsḊ ɏȲ װ

ᾬ ▲ Ὠד ἤ Ȳ ṷ ῶѬ ₇

П MPsɲ ἨḊ ֵ ѿ ѱ(Fragment)ȳ

ᾚ (Foam)Ἠ PPɎPolypropyleneѶ ɏȳPS

ɎPolystyreneϛ ɏⱢѻȲӦMPsҵ ἨḊ

Ҡ ᾬП ₇Ɏֽ ȳ

Ҕ ȳ ȳ ẓȳ ȳ’

ɏὑ М֪  ắ ҵ ȳ ѬḤẚἨ

ᴞ о ד ἤȲᴖи Њὑכ 5mmѐЉ

ПMPsȲ֪ ⇔MPsױ ᾬד ἤ

Ȳֽ ҵѤЍ ȳ ҖӀ Ἠ

∟ Ȳ װ П Ἁ ᾬ ▲

Ὠד ἤ ᵅȲ֪ױӐ ∂ ӑẃד ᴯҠ═

ױ ▲ѠᾎȲӼ֝Ḕ ῶѬMPsȲѿᵓ

◦ ᾬц МMPsẃ ȴ 

Ɏϥɏ 109ᴟ ד113 ῶѬ ₇ MPsɲ Ҝ

ѩȲѿӐ Ἤ П ᾈЎҏ Ѐ ῶѬ

₇П MPsɲ Ьѿ ѱ(Fragment)ⱢѻȲ

ѹҜ MPsɲ ѩẂּפ 40%ѿϱꜙᴟḆ Ȳᴖ

ѱМЄ иⱢװ ȷẔװⱢ ᾚ Ȳ

ὙױMPsẃ ᾘῺ ♄ ᴩⱢȳ

♄ ц ṿӣ’ Ḋ П ẓ

Є ἤȲ ӱ ᾘῺ ц

MPsӢצ Є Ȳ װὑװ П
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ѱ ϩȷ ᶧ Ϯ⁄Ɫ ȲױMPsɲ

ѱד ȲRֵ ẃᴞ ѡ Ӣ♄ ӣ₇ȳ

ῺᾈЎҏ ЀП ȳЏ Ἠ Џ

₇ ȷ ᶧ ҳ⁄Ɫ Ȳשׁצṅ ӱױ

ẃᴞѡ ᴪᾬ♃ ȴ 

ɎϟɏӐד⇔ὑ 6 ᾈЎҏ Ѐц 10 Ἁ ᾬ

▲ П Ὼ ӢḶ 16 Ɏḕ 30

ɏȲԚ 47 Ḷ ȲБᶙכ 16 Ḷ ₇ MPs

иέц8 ₇ FTIRứἤиέMPsȲԚ 47

MPsȲἬצ ₇Ꞌ Ȳ Ὠ ӱMPs

ѩ Ὼ 100%ȴḶ ₇ MPs ⇔Юὑ

N.D. - 0.98 items/g w.w.Ȳӂᶁ ⇔Ɫ 0.11ð0.24 

items/g w.w.Ȳӂᶁ ⇔П ꜙЄȲ Ὑ113

Ḷד ₇ὑ Ὼ ПMPsиᵉЛᶁȴ 

ɎϫɏḶ ₇ Ρ-FTIRứἤиέԚ 8 ȲMPs⇔

Ɫ Ѭᾈ(0.13 items/g w.w.)ȲẔװ Ӣ (0.08 

items/g w.w.)ȳҵѤЍ(0.07 items/g w.w.)ȳ (0.05 

items/g w.w.)ȳ Ѭ ц∟ иᵑⱢ 0.01 items/g 

w.w.Ȳ ⇔N.D. items/g w.w. Ɫ ѝ ц ȴ 

ɎϫϚɏ ԏ ѿ GESAMP (2019) Ἤ ứ ᵒ

ᾎ ци MPs֯׀Ȳ ᴷ MPs⇔ПḶ

₇Ԛ 8 ȲMPs⇔ ᴷ ᴯὑ (0.98 

items/g w.w.)ȲẔװừ Ϯ҇ (0.27 items/g w.w.)ȳ

∟  (0.08 items/g w.w.)ȳ (0.03 items/g w.w.)ȳ

үᴂц иᵑⱢ 0.02 items/g w.w.ȳ Ѝ  0.01 

items/g w.w.Ȳ ⇔N.D. items/g w.w. Ɫ еἇ ȴ 

Ɏϫϡɏ16 Ḷ ₇ MPs⇔ Ὠ ӱȲ ѿ

(0.98 items/g w.w.)ȲẔװϮ҇ (0.27 items/g w.w.)ȳ

Ѭᾈ(0.13 items/g w.w.)ȳ∟ (0.08 items/g w.w.)ȳ
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Ӣ (0.08 items/g w.w.)ȳҵѤЍ(0.07 items/g 

w.w.)ȳ (0.05 items/g w.w.)ȳ (0.03 items/g 

w.w.)Ȳ ⇔N.D. items/g w.w. Ɫ ѝ ȳ ȳ

 еἇ ȴ 

ɎϫϮɏ16Ḷ ₇ MPsɲ ѿ Fiber (50%)

Ɫ ȲẔװṼᶧⱢ ѱ Fragment (45%)ȳ

Film (3%)ȳ ᾚ Foam (2%)ȴ Ρ-FTIR 

ứἤиέMPsѿOther (84%)Ɫ Ȳֽ ȳ

ȳѶ ȳ ӧ ȲẔװⱢ PP(8%)ȳ

PA(8%)ȴ 

ɎϫХɏиέ109ᴟ113ד Ể Ὼ Ḷ

MPs₇ȲẔ֢ד⇔ MPsḊ Ҝѩ֢צ оȲ

ᵀЬҠ Ӑד⇔Ḷ ₇ MPsḊ Ὠ 109ц

Ӽ֝ȲꞋѿOtherḊד112 ⱢѻȲẔװⱢPPἨPE

ȲӦױ Ὑ ủ ȳ ᴯ ắЛ֝

₇ᴆ╬ ֪ ᴖ MPsḊ Ὠȴ 

Ϯȳ ◦ ᾬׁשṅиέ 

ɎϚɏ вҵד ◦ ᾬȳ ₤

П Ȳ Ὑֽ צ ֪ Ἤ ẃᾼ

ῂ ╚ Ȳֽ ₇ Ғ ⅍

ὍȲ ∟ ֪Ϣ ӑᶔ цᴆ╬Ȳṿ

Ἤ ẓ☻Ѭ щ Ғ и ◦МП

ᾬȲṿ ◦М ₤ ᴆ╬ ȴӦױҠ

ṓȲ ◦ ᾬẒ῏Фצ Ȳ ◦

ᾬҒ Ȳ Ғ ◦ ᾬᴆ╬

◦ цӢᾬПϚȴ∟ Ҡ ᴕד ҵ Ẃ

◦ ᾬ ᴩ֥ᵂȲứ ▲ц

◦ ᾬȲ ◦ ᾬМϭѿ ₇

Ɫ ɎҔᵶ ӣẓɏȲ֪ױҠ ◦
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ᾬ ᴩ ṅȲֽ═ Ӣ ȲӼ ḆֵоӰ

Ȳ Ḇ П ֚ ȴ 

Ɏϡɏ ◦ Мצ Ȳѩ֯׀ צ ￼ ϩ

☼ Ȳ ӱЛ צ ϩᵂӣȲ☼ иӁЬӦᾌ

֮ᶮѬ ᾼФדᵂӣἬѻ Ȳצ ϩᵂӣȲ☼

Мᾼ ☼Ṇ צ ц☼ ЄП ȴ ☼

ц☼ ЄȲ ᾬ ☼ ᶮ ḆҒ ѹ

ᾛȷ ϚḔѩ Ẓ ( 8 m/sế12 m/s)ЄЊ

ᾼ ἤȲ Єᾼ ᾬ ὔ֣Ỵ

ȲᴖЄֵ ᾬᾘ ☼Ȳ ῺỴ

∟Ȳṳᾘ ֣ỴἨ Ỵ ȲᶮכϚ

ᾬ М ȴ 

ɎϮɏ ☼ ѻ ắẞᶝ ☼ Ἤ ạȲ☼ Ṇ ╥Ӧ

ᾌ Ѭ ֮ᶮӻФᵂӣἬӢכȲ Ғṳ

Л Ὑ ☼ Ȳᵀ☼ Ṇ Мᾼ ☼

ᴖצ ЄП Ȳᴖ ☼ Ḃ ᾬ

Ѡ֣Ȳ ᾬӦϚ ☼Ṇ ϤҫϚ

☼Ṇ ȲắẞѬ☼Ѡ֣Ḃ Ȳ ᾬҏ

ᾼ Ȳ֪ױȲ ѿ ☼ ᾿ ҏ

ȴ Ὼ Ỵᾼ ᾬ ╥ḛ Ἠ╥ Ѭ ϩ

ϱỴȲ כ Ỵ ᾼᴆ╬ȴ 

Ɏҳɏ ᾬ֯ Ὼ ỴП∟ᾼ☼ Ѡ֣ȲЄ Ҡ

ҏϮ ₤ȸ֣ ỴѠ֣ ȳ֣ῺỴѠ֣›

ếᾘỴ ȴЄֵ ᾬ ☼ᴟ Ȳắ

ẞ ὧҖ֣ᾼ ⁬Ѭ☼ ᴟ Ȳ ᾬ

ᴟ ῺỴ Ȳѻ ☼֣ ỴȲṳᾘ

ϯ ֮ᶮ Ѐ Ȳ Ϥ

ҵᾼ ☼Ṇ ȴӦὑ ϩ Ғ Є ☼ Ȳ

ᾬ Ϥ ☼∟Ȳᾘ Ѡ֣ Ἇᴫ⁮֣ ȴ 
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ɎХɏѿӢỄ ᴷ ᴷѠᾎȲ ◦ ᾬ

› ᾬ ☼ПӢỄ ᴷȲц∟ ◦ ᾬ

ԛᵓӣПӢỄ ᴷȴѿ ◦ ᾬPETӢỄ

Ȳ ◦ ᾬ PETϮủẃ иᵑ

28~40%(TW)Ȳ ҵ 19~46%(OS)ц Ҡ

26~41%(UR)ȴѿ֫ןԛᵓӣ1kgPETḊ Ɫғ

ᴯȲᴷ PET ӐḊ цӂᶁ иᵑȲ

ϚủⱢ19.002g(PET)Ȳ0.671g(PVC)ц1.553g(PP)ȷ

ϡủⱢ18.827g(PET)Ȳ0.696g(PVC)ц1.441g(PP)ȷ

ϮủⱢ42.5g(PET)Ȳ1.2g(PVC)ц3.2g(PP)ȷϮủ

ᾼ PETӂᶁ ᴷ Ɫ770ml22.52gȲפּ

Ϯủ ṝ Єц ȴ 

Ɏгɏד⇔ϮủӂᶁȲ֫ןԛᵓӣPET1kgḊ ȲẔ

Ṝ ӂᶁиᵑⱢ PETⱢ 2.889kgCO2eq.ȲPVCⱢ

0.077kgCO2eq.цPPⱢ0.150kgCO2eq.Ȳ Ɫ3.116 

kgCO2eq.Ȳ 0.08 kgCO2eq.ȴѿ֫ןԛᵓӣ

1kgPETⱢғ ȷᴯ ᵂ П Ṝ ᾒ ṿӣ

цϱ ᾒ₇ П Ṝ ȲиᵑⱢ423.934 kgCO2eq.

ц105.810 kgCO2eq.ȲҜѩ П Ṝ Ɫ99.9%ȷ

1kg PETȲẔ Ṝ 530.585 

kgCO2eq.Ȳ ϱ ц ᾬ ȲẔ Ṝ иᵑ

Ɫ0.072 kgCO2eq.ц0.699 kgCO2eq.ȴӭ› ᵂ

Ь ὑ ȲẔ ᵅȲ Ṝ ȴ 

Ɏϝɏ ◦ ᾬ PETȲЛҠ֫ן и ӣ о ц

Ҡ֫ן и ᴩ֫ןԛᵓӣȲẔӢỄ ᴷ ὨȲ

ѿ ᾒ ◕ Ɫ ЄȲẔМ Ɫ

113.88138 kg CO2 eq.Ȳ ᾒ ◕Ҝѩ

99.3%Ȳ ϱ ◕Ҝѩ 0.1%Ȳ ◕ᴾ

ѩ 0.6%ȴ ѩ ԌȲ Ϛ Ṝ Ɫ
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424.704 kg CO2eq.Ȳ ϡȲ Ṝ Ɫ 430.392 kg 

CO2eq.Ȳד 1.32%ȷ о ԛᵓӣן֫ ֥

ѠהȲ Ṝ 0.699 kg CO2-eq.Ȳԓ о Ȳ

Ṝ Ҡ 6.456 kg CO2-eq.ȴ 

ҳȳɦ ₤ иέ╓іɧцɦ (Ἁ) ᾬ ▲

╓іɧ 

ɎϚɏӐ БὑӐ ד113 М ◕› ɦ ₤

иέ╓іῴ ɧȲṳὑ7/5ң ῏

∟ȲṼ ỗ ד ∂ ᴩɦ ₤ и

έ╓іɧ Ḃ ֫ Ȳ Ӕ∟╓іṼ ỗ ẁ∂

Ѡ֣ ᴩȲ в ȸ ₤ Ѡᾎ ȳ

ӣ ȳ ₤ ц ПД ֪ Ὑȳ

₤ Ѡᾎȳ ₤ Ѡᾎȳ ₤

☼ ȳ ῶѬ ₤ иέɎҔᵶȸ

ȳ ῶѬ› ȳ ῶѬиέ ɏȳ

Ӣᾬ Ḷ ₤ иέɎҔᵶȸ

ȳӢᾬ Ḷ › ɏȳ ῶѬ ₤ ⇔

ȳӢᾬ ₤ ⇔ ȳ ₤ ₇

ạц Ȳṿɦ ₤ иέ╓іɧв

ᾼᶙ ἤ ỂἋȴ֪ױӐ Ṽ ỗ ד ∂

Ӕɦ ₤ иέ╓іɧ∟Ȳ ד ỗ

Ӕв ȲȲ ỗ ԓ ֝ в ȴ 

Ɏϡɏ Ӑװ ῏ Пỗ ד ∂ Ȳ ӣ

ỗ ∂ Ɏ ֽӐ ᵫ Ԉϡ╓іц ԈϮ╓іɏȲ

ԓ ɦ ₤ иέ╓іɧцɦ Ἁ

ᾬ ▲╓іɧП цв Ɏֽ ₤ ứ ȳ

ӣ ȳ ₤ ₤ Ю ȳ Ѡᾎȳ Ѡ

Ѡᾎȳ Ἁ ▲Ѡᾎȳ ∂ ȳ ▲

ɏȲṳṼ ’ ד ╓і ᴩȲ ֥ ᴷᴕ
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╓іПṿӣ῏ ȳ Ӽ ṿӣѠᾎ Ȳṿד

╓ів Ḇᶙ ἤ ỂἋПȴҫ╓іМ Ṽṿӣ

῏ПӭᾼἤȲ ◦ ᾬ ѠצהἬ оȲֽ

▲ⱢӭᾼȲⱢṿ Ѭ ▲ Мὔ ◦

ᾬᾭᾓȲ֪ױѿԈ ȷֽѿ ⱢӭᾼȲ⁄

ѿ Ɫ ȴ ₤ ѠᾎȲ⁄ѿ

ṿӣѠᾎ ᴩȲѿᵓ∟ ὔ ᴩד ѩ ᴷȴ 
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Мѝ  

֤ ȸ113ד⇔ Ἁ ᾬц ₤ иӁ ▲ ∂  

ȸ113-E-24 

ᴩ ᴯȸ Ӵ ◦Є  

ѻ═Ϣȸ  

Ầ֝ѻ═Ϣȸ ȳ ҂  

Ϣ ȸ ȳ ἣᵩȳש ȳᵦὙốȳḈὺ  

ȸ1132דѣ7ѡ ᴟ11312דѣ31ѡѦ 

ȸ6,000 (Ͼа) 

 

  

◦ ᾬ ѡ ȲӼכⱢ֢ Ӈ ПϚȲ ◦’Ṏ

Ɫ ḟ ◦ ᾬἬ Ӣ цᴆ╬ Ȳׁש ד ╜ Ɫ Ḇצ ю ◦

ᾬȴ֪ױȲӐ ▲ Ể (Ἁ) ᾬц ₤ иӁȲ

◦ ᾬᴆ╬ ȴӐ ᴞḟ ѡ ᴟ11311דѣ15ѡѦȲᶙכ

Җ ȳМ ȳ⁮ ȳὧ ц Ԛ5 (Ἁ) ᾬ ▲ȲԚ 10

П19 װ Ἁ ᾬ ▲Ɏ ▲ 16,100еѐɏȲ308 ᾬӭ

▲ ȷᶙ32כ ῶѬMPs ц16 ῶѬ ₇ Õ-FTIRứἤ

иέMPsȷᶙ16כӢᾬ Ḷ MPs ц8 Ӣᾬ Ḷ ₇ Õ-FTIR

ứἤиέMPsȴѿ Ѭ זּ ▲Ѡᾎ Ἁ ᾬȲӐד⇔ ▲ Ἁ

ᾬӂᶁ ⇔Ɫ11,263ԈˍӂѠеṭȲ Ɫ 23,889ԈˍӂѠеṭȲẔװⱢ

23,704ԈˍӂѠеṭȳ Ѝ 12,222ԈˍӂѠеṭȳϮ҇ 9,815Ԉˍӂ

Ѡеṭ Ȳ ᵅⱢ ὧ 370ԈˍӂѠеṭȲ Ἁ ᾬ ѿכ ӣẓ

ⱢѻȲּפҜ ᾬ62%ȲẔװⱢ 28%ȷ ᾬӭ ▲ȲӐד⇔

ᶙ308כ ȲБ 128%Ȳ ᾬӂᶁ ⇔Ɫ41ԈˍӂѠ

еṭȲ ▲10 П ᾬӂᶁ ⇔ ⱢҵѤЍ145ԈˍӂѠеṭȲ

ẔװⱢ 52ԈˍӂѠеṭȳ∟ 28ԈˍӂѠеṭȳ 8ԈˍӂѠеṭ Ȳ
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ᵅⱢ ц⅜ὧ Ӣ ֢1ԈˍӂѠеṭȷӐ цеӖּד ▲ 8Є

ᾬ ▲ ὨȲצ Ȳװ387 103Њ 58и

Ȳ 1178.85еṭȲԚ 1,761 ᾬȲѿ Ҝѩ

Ɫ 1,361Ԉ 77%ȲẔװⱢ’ 274Ԉ 16%ȳẔ҃ 65Ԉ 4%ц ӣẓ 61Ԉ

3%Ȳ╝ 8Є ᾬӂᶁ ⇔56ԈˍӂѠеṭȲѿҖ ӂᶁ

⇔ Ɫ91ԈˍӂѠеṭȲẔװⱢ Җ 30ԈˍӂѠеṭȳὧ 5

ԈˍӂѠеṭ Ȳ ᵅⱢђЂ цὧ⁮ ֢1ԈˍӂѠеṭȴѿ ₤

ц ᴖṕȲӢᾬ Ḷ ₤ Ȳ16Ӣᾬ Ḷ MPs⇔Ȳ

ѿ (0.98 items/g w.w.)ȲẔװⱢϮ҇ (0.27 items/g w.w.)ȳ Ѭᾈ(0.13 items/g 

w.w.)Ȳ ⇔N.D. items/g w.w. Ɫ ѝ ȳ ȳ еἇ ȲMPsɲ ѿ

(50%)Ɫ ȲẔװⱢ ѱ(45%)ȳ ᾚ (2%)ȳ (3%)ȷ9 Ḷ

₇ Ρ-FTIRứἤиέᵒứMPsḊ ὨȲѻ ѿOther (84%)Ɫ Ȳֽ

ȳ ȳѶ ȳ ӧ ȲẔװⱢPP(8%)ȳPA(8%)ȷӐ32⇔ד

ῶѬMPs₇ȲMPs⇔ ᴯὑҵѤЍɎ 15mɏ0.92 items/m3Ȳ

ẔװⱢ∟ Ɏ 5mɏ0.75 items/m3ȳ Ɏ 5mɏ0.46 items/m3ȳ

Ɏ 15mɏ 0.29 items/m3 ₇ȲMPs⇔ ᵅὑ Ѭᾈҏ ЀɎ

15mɏ0.01 items/m3Ȳѿ6 ᾈЎҏ Ѐ 5mц15m ῶѬ ₇ȲMPs

ᶮ ѿ ᾚ (54%)ⱢѻȲẔװⱢ ѱ(33%)ȳ (9%)ц

(4%)ȷҫ 10 Ἁ ᾬ ▲ П 5mц 15m ῶѬ MPs₇П

MPsɲ ѿ ѱ(56%)ⱢѻȲẔװⱢ ᾚ (34%)ȳ (6%)ȳ

(3%)ц (1%)ȴ16 ῶѬMPs₇Ɏ10ᾈЎҏ Ѐц6 Ἁ

ᾬ П 5mц15m₇ɏ Õ-FTIRứἤиέᵒứMPsḊ ȲиⱢ

PVCȳPPȳPEȳPSȳPAȳPETȳOther(Rayonȳacrylicȳpolyester)Ԛ6 Ȳ

ӱѿPS(47%)Ҝѩ ȲẔװⱢPP(35%)ȳPE(15%)ȳOther(2%)цPET(1%)ȴ 

ɦ ◦ ᾬׁשṅиέ ᵫɧБᶙכɎ ֽӐ ẔӒ ᵫ ԈϚɏȲвᵶ

◦ ᾬц ₤ ד ѝ ȳ ◦ ᾬ PET ПӢỄ

ᴷȳ ◦ ᾬ ☼ Ȳ ᾬ֯ Ὼ ỴП∟ᾼ☼

Ѡ֣ȲЄ Ҡ ҏϮ ₤ȸ֣ ỴѠ֣ ȳ֣ῺỴѠ֣› ếᾘỴ ȴ

ֵ ᾬ ☼ᴟ Ȳắẞ ὧҖ֣ᾼ ⁬Ѭ☼ ᴟ Ȳ
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ᾬ ᴟ ῺỴ Ȳѻ ☼֣ ỴȲṳᾘ ϯ ֮ᶮ

Ѐ Ȳ Ϥ ҵᾼ ☼Ṇ ȴ Ὠ ӱ Ὼ Ỵᾼ☼ ϫи Ȳ

ȳҵѤЍ ȳЄύ ֮ᶮȳ ṭ ц ◊ Ỵ ҏ ☼ ᾘ

Ỵ☼ṳ׀ᾼ ȴắ ὑ ה Ȳ ꜜ П☼ ἤҠ ᾎ҅ῶ

☼ ἤȴѿҵѤЍ ᾬ PET ӢỄ Ȳ PETẃ иᵑ

28~40%(TW)Ȳ ҵ19~46%(OS)ц Ҡ 26~41%(UR)ȴד⇔ϮủӂᶁȲ

ԛᵓӣPET1kgḊן֫ ȲẔ Ṝ ӂᶁиᵑⱢPETⱢ2.889kgCO2eq.ȲPVC

Ɫ0.077kgCO2eq.цPPⱢ0.150kgCO2eq.Ȳ Ɫ3.116 kgCO2eq.Ȳ 0.08 

kgCO2eq.ȴѿ֫ןԛᵓӣ1kg PETⱢғ ᴯȷ ᵂ П Ṝ ᾒ ṿӣц

ϱ ᾒ₇ П Ṝ ȲиᵑⱢ423.934 kgCO2eq.ц105.810 kgCO2eq.ȲҜѩ

П Ṝ Ɫ99.9%ȷ 1kg PETȲẔ Ṝ 530.585 kgCO2eq.Ȳ

ϱ ц ᾬ ȲẔ Ṝ иᵑⱢ0.072 kgCO2eq.ц0.699 kgCO2eq.ȴד

⇔ϮủӂᶁӢỄ ᴷȲ ԛᵓӣן֫ ѿ1kgⱢғ ᴯȲӢỄ

о ὨȲѿ Ӣ ◖ἤ(Terrestrial ecotoxicity)Ȳ13.38994 kg 1,4-DCBȷ

(Global warming)כ 3.20557 kgCO2eq. ȲẔМ PETҜѩ

92%ȲPVCⱢ2.6%ȲPPⱢ5.4%ȴ ◦ ᾬ PETȲЛҠ֫ן и ӣ о

цҠ֫ן и ᴩ֫ןԛᵓӣȲẔӢỄ ᴷ ὨȲѿ ᾒ ◕

Ɫ ЄȲẔМ Ɫ 113.88138 kgCO2eqȲ ᾒ ◕Ҝѩ 99.3%Ȳ

ϱ ◕Ҝѩ 0.1%Ȳ ◕ᴾѩ 0.6%ȴ 

ɦ ₤ иέ╓іɧцɦ (Ἁ) ᾬ ▲╓іɧБᶙכɎ ֽ

Ӑ ẔӒ ᵫ Ԉϡц ԈϮɏȲṳБὑ1137דѣ5ѡᶙכ ῏

1 ȲṼװ ῏ П∂ ᴩ Ȳѹỗ ֝ в ȲӐ Ṽ

Ӑ Э(113)דП ӒЏᵂ ⇔ȲꞋБᶙכȴ 
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The problem of marine waste is becoming increasingly severe and has become one of 

the significant environmental issues that countries must address. To tackle the issues 

and pollution caused by marine waste, the Ocean Conservation Administration has 

developed relevant policies to more effectively reduce marine waste. Therefore, this 

project investigates the distribution of marine drifting (seabed) debris and microplastics 

around Taiwan, identifying hotspots of marine waste pollution in Taiwan's waters. From 

the start of the project to November 15, 2024, our team completed surveys of marine 

drifting (seabed) debris in five regions of Taiwanðnorth, central, south, east, and 

offshore islands. A total of 19 seabed debris surveys were conducted across 10 marine 

areas (with a survey path of 16,100 meters), resulting in 308 visual survey records of 

drifting debris. Additionally, we completed sampling and testing of microplastics (MPs) 

in surface water from 32 marine areas, and 16 surface water samples were analyzed for 

MPs using Õ-FTIR. We also completed 16 sets of oyster MPs sampling and testing, with 

8 oyster samples analyzed for MPs using Õ-FTIR. Using the diver transect survey 

method, we explored seabed waste, finding that the average seabed debris density was 

11,263 items/kmĮ. The highest density was found at Gongliao (23,889 items/kmĮ), 

followed by Penghu (23,704 items/kmĮ), Guishan Island (12,222 items/kmĮ), Sanxian 

Reef (9,815 items/kmĮ), and the lowest was at Green Island (370 items/kmĮ). The 

seabed waste composition was predominantly fishing gear, comprising about 62% of 

total waste, followed by plastics (28%). 

 

For the drifting debris visual survey, this yearôs project completed 308 data points, 

exceeding the target by 128%. The overall average density of drifting marine waste was 

41 items/kmĮ. The highest average drifting debris density was found at WaiMuShan 

(145 items/kmĮ), followed by Penghu (52 items/kmĮ), Houlong (28 items/kmĮ), 

Gongliao (8 items/kmĮ), and the lowest was at Green Island and Pingtung Marine Life 

Museum (1 item/kmĮ each). The results of the marine drifting debris surveys conducted 

by the project and citizen scientists in Taiwan's eight major seas showed a total of 387 
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survey trips, with a total observation time of 103 hours and 58 minutes, covering a 

distance of 1,178.85 kilometers. A total of 1,761 drifting debris items were found, with 

plastics accounting for the largest proportion (77%, 1,361 items), followed by 

Styrofoam (16%, 274 items), others (4%, 65 items), and fishing gear (3%, 61 items). 

Therefore, the average density of drifting debris in Taiwan's eight major marine areas 

was 56 items/kmĮ, with the highest average density found in the northern sea (91 

items/kmĮ), followed by the northern Taiwan Strait (30 items/kmĮ) and the eastern seas 

(5 items/kmĮ). The lowest average densities were in the Bashi Channel and the 

southeastern seas, each with 1 item/kmĮ. 

 

In terms of marine microplastic sampling and testing, the concentration of MPs in 

biological samples (oysters) was highest in Penghu (0.98 items/g w.w.), followed by 

Sanxiantai Reef (0.27 items/g w.w.) and Dansuie River (0.13 items/g w.w.). The 

concentration was N.D. (not detected) in Zengwen River, Gongliao, and Agongdian 

River. The morphology of the MPs was primarily composed of plastic fibers (50%), 

followed by plastic fragments (45%), foam plastics (2%), and plastic films (3%).For 9 

sets of oyster samples analyzed by ɛ-FTIR, the MPs' material composition was 

predominantly Other (84%), including materials such as polyester fibers, ramie, acrylic 

fibers, and polyformaldehyde. The next most common materials were PP (8%) and PA 

(8%). In the 32 surface water samples from marine areas, the highest MPs concentration 

was found in Waiao Beach (15m depth contour) at 0.92 items/mį, followed by Houlong 

River (5m depth contour) at 0.75 items/mį, Gongliao (5m depth contour) at 0.46 

items/mį, and Changhua Coastal (15m depth contour) at 0.3 items/mį. The lowest MPs 

concentration was found at the mouth of the Dansuie River (15m depth contour) at 0.01 

items/mį. At six river mouth sampling points, the MPs were primarily foam plastics 

(54%), followed by plastic fragments (33%), plastic films (9%), and plastic fibers (4%). 

In the ten seabed debris survey areas, the MPs in surface water samples (from 5m and 

15m depth contours) showed a predominant presence of plastic fragments (56%), 

followed by foam plastics (34%), plastic films (6%), plastic fibers (3%), and plastic 
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pellets (1%). For the 16 surface water MPs samples (from 10 river mouth and 6 seabed 

debris survey sites at 5m and 15m depth contours), the ɛ-FTIR analysis identified MPs 

made of PVC, PP, PE, PS, PA, PET, and Other (Rayon, acrylic, polyester, etc.). Among 

these materials, PS (47%) was the most prevalent, followed by PP (35%), PE (15%), 

Other (2%), and PET (1%). 

 

The Marine Waste Research and Analysis Report has been completed (as detailed in 

Appendix 1 of this projectôs final report). It includes literature related to marine waste 

and microplastics in relation to climate change, a life cycle assessment of PET bottle 

marine waste, and numerical simulation forecasting of marine waste drift trajectories. 

After approaching the coastline, the movement direction of drifting marine waste can 

generally be categorized into three types: offshore movement, onshore movement, and 

alongshore movement. Most waste drifts towards the Xin Lai Reef, where it is carried 

by the strong northeastward currents to Keelung Islet. When the waste reaches the 

coastal waters of Keelung Islet, it mainly flows towards the coast and drifts along the 

leeward side of the islet toward Keelung Harbor, eventually entering the vortex system 

outside the harbor. The simulation results show that the flow field near the coast is 

highly complex, with vortexes and alongshore currents coexisting at locations like 

Keelung Harbor, WaiMuShan Fishing Port, the Dawulun Bay landscape, Wanli Fishing 

Port, and Yeliu Coast. Due to the limitations of the simulation modelôs scope, the flow 

field characteristics at the boundary of the model may not fully represent the actual flow 

field characteristics. For the life cycle analysis of marine PET waste at WaiMuShan, the 

sources of PET were identified as follows: Taiwan 28-40% (TW), overseas 19-46% 

(OS), and unidentifiable 26-41% (UR). On average across three seasons, the carbon 

footprint for recycling 1 kg of PET bottles was 2.889 kgCO2eq for PET, 0.077 kgCO2eq 

for PVC, and 0.150 kgCO2eq for PP, totaling 3.116 kgCO2eq with a standard deviation 

of 0.08 kgCO2eq. Using the recycling of 1 kg PET bottles as the functional unit, the 

carbon footprint from fishing operations, including fuel consumption and upstream oil 

raw materials, was 423.934 kgCO2eq and 105.810 kgCO2eq, respectively, making up 
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99.9% of the total carbon footprint. The total carbon footprint for processing 1 kg of 

PET bottles was 530.585 kgCO2eq, with land transport and waste treatment accounting 

for 0.072 kgCO2eq and 0.699 kgCO2eq, respectively. In the life cycle impact 

assessment for the case study, with a functional unit of 1 kg of recycled PET bottles, 

the environmental impacts were primarily characterized by terrestrial ecotoxicity 

(13.38994 kg 1,4-DCB) and global warming (3.20557 kgCO2eq), with PET 

contributing 92%, PVC 2.6%, and PP 5.4%. For marine PET waste, the non-recyclable 

portion is processed by incineration, while the recyclable portion is reused. The life 

cycle assessment results show that the environmental impact of the fishing oil 

consumption stage is the highest, with climate change contributing 113.88138 kgCO2eq, 

of which sampling oil raw materials account for 99.3%, land transportation contributes 

0.1%, and waste disposal accounts for 0.6%. 

 

The "Microplastics Sampling and Analysis Guidelines" and the "Marine Drifting 

(Seabed) Debris Survey Guidelines" have been completed (as detailed in the appendices 

of the final report of this project). On July 5, 2024, an expert meeting was held, during 

which recommendations from the experts were incorporated into the guidelines. The 

committee members agreed with the proposed revisions. Based on the progress of this 

year's work, the team has successfully completed all tasks outlined in the project. 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXIV 
 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXV 
 

 

ӭ  

ȳ ￼  ............................................................................................................... 1 

1.1 ......................................................................................................... 1 

1.2 ӭ ......................................................................................................... 3 

1.3 Џᵂ ӭ......................................................................................................... 4 

1.4 Џᵂ ӭ ⇔ כ ц∟ ⇔  ........................................................ 8 

ȳ ᴩ Ѡᾎ ......................................................................................... 14 

2.1 Ἁ ᾬиӁ ▲ .................................................................................. 14 

2.1.1 ▲ цװ  ........................................................................... 14 

2.1.2 ▲Ѡᾎ................................................................................................ 29 

2.1.3 ▲Ḕ ................................................................................................ 31 

2.1.4 Ϣ ⇔ ............................................................................... 33 

2.2 ᾬиӁ ▲ .................................................................................. 36 

2.2.1 ▲ цװ  ........................................................................... 36 

2.2.2 ▲ѠᾎцḔ  ................................................................................... 36 

2.3 ₤  ...................................................................................... 38 

2.3.1 ֮  ............................................................................... 38 

2.3.2 ₤ ▲ ᵂ ☼  ....................................................... 47 

2.3.3 ṿӣ ẓ ц₤  ................................................................... 53 

Ϯ  ᴩכὨиέц  ................................................................................. 55 

3.1 Ἁ ᾬиӁ ▲ Ὠ иέ .............................................................. 55 

3.2 ᾬиӁ ▲ Ὠ иέ ............................................................ 115 

3.3 ₤ ц Ὠ ................................................................ 182 

3.4 ◦ ᾬׁשṅиέ ................................................................................ 243 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXVI 
 

3.5 ɦ ₤ иέ╓іɧцɦ (Ἁ) ᾬ ▲╓іɧ .......... 295 

ד 3.6 ╓іП ῏  ................................................................ 303 

ҳ  ∂  ............................................................................................... 305 

4.1 ............................................................................................................. 305 

4.2 ∂  ................................................................................................. 311 

Х  ᴕѝ  ................................................................................................... 316 

 ԈϚ ◦ ᾬׁשέ 

 Ԉϡ ₤ иέ╓іɎ ɏ 

 ԈϮ (Ἁ) ᾬ ▲╓іɎ ɏ 

 Ԉҳ ₤ ц Ἁ ᾬ נּ▲ ῶ 

 

 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXVII 
 

 

ῶӭ  

ῶ 1Ӑ Џᵂ ӭ ⇔ ᾓ............................................................................... ф 

ῶ 2 109דᴟ112ד Ἁ ᾬ ▲ цכὨ ῶ ................................... мт 

ῶ 3 109דᴟ112ד Ἁ ᾬ ▲П ц  ........................................... му 

ῶ 4 109דᴟ112ד Ἁ ᾬ ▲ ὨП֢ ц  ....................... мф 

ῶ 5 109דᴟ112ד Ἁ ᾬӂᶁ ⇔  Ὠ ........................................... нмכ▲

ῶ 6 113ד Ἁ ᾬ ▲ ц ▲Ѡᾎ  ................................... нр 

ῶ 7 113ד Ἁ ᾬ ▲ ц װ ῶ ........................................... нс 

ῶ 8 113ד Ἁ ᾬ ▲ ⇔ ῶ ....................................................... ну 

ῶ 9 Ἁ ᾬӂᶁ ⇔ ▲ .......................................................... ол 

ῶ 10 113ד ᾬ ▲ цװ ῶ ................................................. от 

ῶ 11 109דᴟ112ד ᾈЎҏ Ѐ Ѭ ₤ ₇П ₤ ⇔ ῶ

.............................................................................................................................. по 

ῶ 12 113ד ₤ П10 Ἁ ᾬỂ ῶ ... пр 

ῶ 13 113ד ₤ П6 ד ₤ ⇔ П ῶ

.............................................................................................................................. пр 

ῶ 14 Ḷ ȳ Ѭ ₤ ῶ ḊɎ ԝɏ............................ ро 

ῶ 15............................................................................................................................ рф 

ῶ 16 113ד М(6/30)∟П Ἁ ᾬ ▲ ⇔ ῶ ................................... см 

ῶ 17 113ד М(6/30)›П Ἁ ᾬ ▲ ῶ ........................... сн 

ῶ 18 113ד М(6/30)∟П Ἁ ᾬ ▲ ῶ ........................... сс 

ῶ 19 113(‹6/30)ד Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ .............. сф 

ῶ 20 113(∟6/30)ד Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ .............. тл 

ῶ 21 113(‹6/30)ד Ἁ ᾬ ▲ Ὠ ῶ ...................................... тр 

ῶ 22 113(∟6/30)ד Ἁ ᾬ ▲ Ὠ ῶ ...................................... ту 

ῶ 23 113ד(ԓד⇔) Ἁ ᾬ ▲ Ὠ ῶ ...................................... ул 

ῶ 24 113ד Ἁ ᾬ ▲П ᾬ Ҝѩ ..................................... уф 

ῶ 25 113ד ҵѤЍ ủ ἤ ▲ Ὠ ῶ ......................................... фп 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXVIII 
 

ῶ 26 113ד⅜ὧ Ӣ ủ ἤ ▲ Ὠ ῶ ......................................... фп 

ῶ 27 112ᴟ113ד ҵѤЍ ἤ ▲ Ἁ ᾬ ὨП Ҝѩ . фт 

ῶ 28 109ᴟ113ד Ἁ ᾬ ▲ ὨП Ҝѩ  ........................... млм 

ῶ 29 109ᴟ113ד Ἁ ᾬ ▲ ὨП цҜѩ  ........................... млт 

ῶ 30 109ᴟ113ד Ἁ ᾬ ▲ ὨПӂᶁ ⇔ ....................................... ммл 

ῶ 31 113ד ᾬӭ ▲  ....................................................... ммс 

ῶ 32 113ד ᾬӭ ▲ Ὠ ῶ ................................... ммт 

ῶ 33 113(‹6/30)ד ᾬ ▲ ὨП ᾬ цכ Ҝѩ ............ мпл 

ῶ 34 113ד(7/1Ở) ᾬ ▲ ὨП ᾬ цכ Ҝѩ .............. мпм 

ῶ 35 113(‹6/30)ד ᾬӭ ▲ Ὠ ῶ .................................... мпс 

ῶ 36 113ד(7/1Ở) ᾬӭ ▲ Ὠ ῶ ...................................... мпф 

ῶ 37 113ד(ԓד⇔) ᾬӭ ▲ Ὠ ῶ .................................... мрм 

ῶ 38 113דеӖּד ᾬӭ ▲ Ὠ ῶ ....................... мсо 

ῶ 39 113דӐ еӖּד ᾬӭ ▲ Ὠ ῶ ....... мср 

ῶ 40.......................................................................................................................... мсф 

ῶ 41 109ᴟ113ד 8Є ᾬӂᶁ ⇔ ῶ ....................... мто 

ῶ 42 8Є ד ▲ ц ᾬ Пӂᶁ ⇔.......... мтп 

ῶ 43 109ᴟ113ד 8Є ᾬП ц  ................... мтт 

ῶ 44 Ḷ MPs₇ цÕ-FTIRᶙכῶ .............................................. муо 

ῶ 45 ῶѬMPs₇ цÕ-FTIRᶙכῶ ...................................... муп 

ῶ 46 113דᾈЎҏ Ѐ ῶѬMPs₇П Ὠ ῶ . мфл 

ῶ 47 113דБFTIRứἤиέ16 ῶѬMPs₇ПMPs⇔цḊ ᶮ

ῶ............................................................................................................ мфо 

ῶ 48 113דӑ FTIRứἤиέ16 ῶѬMPs₇П ᴷMPs⇔ц

ᶮ ῶ........................................................................................................ мфс 

ῶ 49 109דᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPs⇔ ῶ ......... нлс 

ῶ 50 Ӑד⇔ ▲ Ὠ вҵѝ ѩ .......................................................... нмм 

ῶ 51 109דᴟ113דӐ Ἁ ᾬ ῶѬ ₇ПMPs⇔ ῶ . нмс 

ῶ 52 109- ד113 ᾈЎҏ Ѐ ῶѬ ₇ MPsɲ Ҝѩ ῶ... ннл 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXIX 
 

ῶ 53 111ᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPḊ Ҝѩ ῶ ....... ннн 

ῶ 54 113דḶ ₇ MPsὨ ῶ ..................................................... ннс 

ῶ 55 113דḶ ד₇  ........................................................................... ннт 

ῶ 56 113דḶ 8 ₇ Ρ-FTIRứἤиέMPsὨ ῶ .................. нну 

ῶ 57 113דḶ 8 ₇ѿ ᵒ ᾎ(GESAMP, 2019)MPsὨ

ῶ........................................................................................................................ ннф 

ῶ 58 109-113דḶ ₇MPs⇔ ד ῶ .............................................. ном 

ῶ 59 111-113דḶ ₇MPsɲ Ҝѩ ῶ .............................................. ноо 

ῶ 60 109-113דḶ ₇MPsḊ Ҝѩ ῶ .............................................. ноп 

ῶ 59 Ϛủ ◦ ᾬPET ẞЄ П Ṝ иέ ................................ нуу 

ῶ 60 ϡủ ◦ ᾬPET ẞЄ П Ṝ иέ ................................ нуу 

ῶ 61 Ϯủ ◦ ᾬPET ẞЄ П Ṝ иέ ................................ нуу 

ῶ 62 ד⇔ ◦ ᾬPET ẞЄ П Ṝ  ............................................ нуу 

ῶ 63 Ϛủ П Ṝ иέ.................................................................. нфл 

ῶ 64 ϡủ П Ṝ иέ.................................................................. нфл 

ῶ 65 Ϯủ П Ṝ иέ.................................................................. нфм 

ῶ 66 ד⇔(Ϯủ)ӂᶁ П Ṝ иέ ................................................... нфм 

ῶ 67 PET ẞЄ ПӢỄ ᴷ ............................................................. нфн 

ῶ 68 Ϯủӂᶁ ◦ ᾬPETӢỄ ᴷ Ὠ ........................................ нфо 

ῶ 69 Ϛȸᵶ֫ן Ṝ ...................................................................... нфп 

ῶ 70 ϡȸԓ о П Ṝ .............................................................. нфп 

ῶ 71 М ṓҳ Ḋ .......................................................................... нфт 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXX 
 

 

ӭ  

 1 Ӑ ד112 ▲ Ἁ ᾬП ẓ Ⱶ (10/15ὁ

) .......................................................................................................................... н 

דᴟ112ד109 2  Ἁ ᾬ֢ Ҝѩ ....................................................... му 

֢דᴟ112ד109 3  ▲ Ἁ ᾬӂᶁ ⇔П   ....................... но 

ד113 4  Ἁ ᾬ ▲ П Ὼ ◦’ иӁ  ............... нт 

 5 Ѭ זּ ▲П ӱ...................................................................... нф 

 6 Ӑ ▲ Ἁ ᾬП Ѭ זּ ▲Ѡᾎ ѱ(112/9/13ὁ ) .... нф 

 7 Ӑ ▲ Ἁ ᾬП Ѭ זּ ▲ נּ (112/9/13ὁ ) ........ ом 

 8 Ѭ זּ ▲ Ἁ ᾬSOP ............................................................. он 

ᾈЎҏדᴟ112ד109 9  Ѐ 5m Ѭ ₇ ₤ ⇔ѩ  ........ пм 

ᾈЎҏדᴟ112ד109 10  Ѐ 15mѬ ₇MPs⇔ѩ  .......... пн 

 11 109ᴟ112דᾈЎҏ Ѐ 5mц15mѬ ₇MPs⇔ пн 

ד113 12  ₤ ֮ циӁ  ............................................. пс 

 13 ѿ ᵒ ᾎ ₤ ПḔ ᶧ(GESAMP, 2015) ....................... пт 

 14 Ӵ ҵמּ ԏ ԏ ᾓ ӱ........................................ рн 

 15 ừ Ỵ Ɏ ѱẃ ȸừ ֮ ȳ ᾬ ɏ................ рс 

 16 ừ Ϯ҇ Ɏ ѱẃ ȸӐ 113/6/12ὁ ɏ ................................... рс 

 17 Ѭ זּ ▲ Ἁ ᾬּנ Ɏ ѱẃ ȸӐ ὁד113 ɏ ру 

(‹6/30)ד113 18  Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ ...................... тм 

(∟6/30)ד113 19  Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ ...................... тм 

 20 Ӑ ᴩ Ѭ זּ Ἁ ᾬ ▲ ɎӐ ὁד113 ɏ тп 

ד113 21  Ἁ ᾬ ▲ ὨиӁ  ............................................................. уо 

ד113 22  Ἁ ᾬӂᶁ ⇔П ( >29,444Ԉ/ӂѠеṭ)иӁ  ...... уп 

װ19ד113 23  Ἁ ᾬ ▲ ὨП֢ ӂᶁװ ⇔ ........................... ут 

֢ד113 24  Ἁ ᾬ ▲ ὨПӂᶁ ⇔ ......................................... ут 

(‹6/30)ד113 25  Ἁ ᾬ ▲ ὨП ᾬ Ҝѩכ  .............. уу 

(∟6/30)ד113 26  Ἁ ᾬ ▲ ὨП ᾬ Ҝѩכ  .............. уу 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXXI 
 

ד113 27  Ἁ ᾬ ▲ ὨП ᾬ Ҝѩכ  ..................... уу 

ד113 28  ҵѤЍ 4 ủװ ἤ ▲ Ἁ ᾬПӂᶁ ⇔ Ὠ

.............................................................................................................................. фр 

ὧ⅜ד113 29  Ӣ 4 ủװ ἤ ▲ Ἁ ᾬПӂᶁ ⇔ Ὠ

.............................................................................................................................. фр 

ד113 30  ҵѤЍ 4 ủװ ἤ ▲ Ἁ ᾬП цҜѩכ Ὠ . фс 

ὧ⅜ד113 31  Ӣ 4 ủװ ἤ ▲ Ἁ ᾬП цҜѩכ Ὠ . фс 

ד112 32  ҵѤЍ ἤ ▲ Ἁ ᾬ ὨП Ҝѩ о ..... фу 

ד113 33  ҵѤЍ ἤ ▲ Ἁ ᾬ ὨП Ҝѩ о ..... фу 

 34 112ц113ד ҵѤЍ ἤ ▲ Ἁ ᾬ ὨП Ҝѩ . фу 

 35 109ᴟ113ד Ἁ ᾬ ▲ ὨП Ҝѩ  ............................... млм 

 36 ҵѤЍ109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ .......... мло 

 37 Җ 109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ .............. млп 

 38 ừ Ѝ 109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ .......... млп 

 39 ⅜ὧ Ӣ 109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ .......... млр 

 40 109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ .............. млр 

 41 109ᴟ113ד ▲֢ Ἁ ᾬכὨПӂᶁ ⇔   ............... млс 

 42 109ᴟ113ד Ἁ ᾬ ▲иӁ  ....................................................... ммо 

 43 109ᴟ113ד Ἁ ᾬ ▲иӁ Ɏ ʥ23,142ԈˍӂѠеṭɏ

............................................................................................................................ ммп 

(‹6/30)ד113 44  ᾬ ▲ ὨП ᾬ כ Ҝѩ .................... мпн 

(7/1Ở)ד113 45  ᾬ ▲ ὨП ᾬ כ Ҝѩ ...................... мпн 

)ד113 46  (⇔ד ᾬ ▲ Ὠӂᶁ ⇔ ........................................ мрр 

)ד113 47  (⇔ד ᾬ ▲ ὨП ᾬ  Ҝѩ ........................ мррכ

 48 ҵѤЍ ủ ἤ ▲ ᾬ ὨПӂᶁ ⇔...................... мру 

 49 ҵѤЍ ủ ἤ ▲ ᾬ ὨП Ҝѩ...................... мру 

ὧ⅜ד113 50  Ӣ ủ ἤ ▲ ᾬ ὨПӂᶁ ⇔ ........... мрф 

ὧ⅜ד113 51  Ӣ ủ ἤ ▲ ᾬ ὨП Ҝѩ ........... мрф 

ד113 52  ᾬ ▲ ὨиӁ  ........................................................... мсл 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXXII 
 

ד113 53  ᾬӂᶁ ⇔П (ʥ45Ԉ/ӂѠеṭ)иӁ  .......... мсм 

 54 ֢ ɎChing et al., 2020ȷЏׁש Ȳ2021ɏ ..................... мсн 

ד113 55  8Є ᾬ ▲ ὨПӂᶁ ⇔ ........................... мсу 

ד113 56  8Є ᾬ ▲ ὨП֢ Ҝѩ ....................... мсу 

Ӑד113 57  цеӖּד ᾬ ▲ ὨиӁ  ....................... мтл 

Ӑד113 58  цеӖּד ᾬӂᶁ ⇔  ( > 71Ԉ/ӂѠ

еṭ)иӁ  ...................................................................................................... мтм 

 59 109ᴟ113ד 8Є ᾬӂᶁ ⇔ о ........................... мто 

 60 8Є ד ▲ ц ᾬ Пӂᶁ ⇔.......... мтп 

 61 Ӑ ד 8Є ᾬП Ҝѩ.................................. мтс 

 62 Ӑ ⇔ד֢ ᾬ֢ Ҝѩ...................................................... мтс 

 63 109ᴟ113דҖ ᾬ ▲ ὨП֢ Ҝѩ ................... мту 

 64 109ᴟ113ד Җ ᾬ ▲ ὨП֢ Ҝѩ ........... мту 

 65 109ᴟ113דὧ ᾬ ▲ ὨП֢ Ҝѩ ................... мтф 

דᴟ113ד109 66  ᾬ ▲иӁ  ................................................... мул 

דᴟ113ד109 67  ᾬ ▲иӁ Ɏ 117ԈˍӂѠеṭɏ

............................................................................................................................ мум 

 67 ѿ ᵒ ᾎ MPsɲ ПḔ ᶧ(GESAMP, 2019) .................... мус 

 68 ѿ ᵒ ᾎ MPsɲ  .................................................................... мус 

ד113 69  ῶѬMPs₇Ɏ 5mц15mɏMPs⇔ .................. мфф 

32ד113 70  ῶѬ ₇ПMPsɲ  ................................................... нлл 

ᾈЎҏד113 71  Ѐ ῶѬ ₇ПMPsɲ  ......................................... нлл 

ד113 72  Ἁ ᾬ ῶѬ ₇ПMPsɲ  ......................................... нлл 

ד113 73  FTIRứἤиέ16 ῶѬ ₇ПMPsḊ  ..................... нлм 

ד113 74  FTIRứἤиέᾈЎҏ Ѐ10 ῶѬ ₇ПMPsḊ  . нлм 

ד113 75  FTIRứἤиέ Ἁ ᾬ 6 ῶѬ ₇ПMPsḊ

............................................................................................................................ нлм 

 76 о ☼ ӱ .................................................................................. нлн 

 77 111ᴟ113ד ∟ ҏ Ѐ ₇П  MPs⇔ ...................... нлуד



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXXIII 
 

 78 109ᴟ113ד о ҏ Ѐ ₇П  MPs⇔ ..................... нлуד

 79 109ᴟ113ד ⁮ ѝ ҏ Ѐ ₇П  MPs⇔ ................. нлфד

 80 109ᴟ113ד ⁮ Ѭ ҏ Ѐ ₇П  MPs⇔ ................. нлфד

ד113 81  ῶѬMPs ᾬד ἤ ............................................. нмт 

ד113 82  ῶѬMPs Ἁ ᾬד ἤ ............................................. нмт 

דᴟ113ד109 83  ᾈЎҏ Ѐ ῶѬ ₇MPsɲ иӁ  . ннл 

 84 111ᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPsḊ иӁ  .............. ннн 

 85 Ӑ ῶѬ ₇MPsɲ  ........................................................ нно 

Ḷד113 86  ₇MPs⇔ѩ  ................................................................. ннт 

Ḷד109-113 87  ₇MPs⇔ ד  .................................................. нон 

Ḷד111-113 88  ₇MPsɲ Ҝѩ .......................................................... ноо 

Ḷד109-113 89  ₇MPsḊ Ҝѩ .......................................................... нор 

 90 ҖӀ 5m ῶѬ ₤ ₇  .............................. нос 

 91 ҖӀ 15m ῶѬ ₤ ₇  ............................ нот 

 92 о 15m ῶѬ ₤ ₇  ................................ ноу 

 93 ⁮ ѝ 15m ῶѬ ₤ ₇  ............................ ноф 

 94 ⁮үᴂ 15m ῶѬ ₤ ₇  ................................ нпл 

 95 ⅜ὧ Ӣ Ӣᾬ Ḷ ₤ ₇ .............................................. нпм 

 96 ҵѤЍӢᾬ Ḷ ₤ ₇ .............................................. нпн 

 97 Җ ѬᾈӢᾬ Ḷ ₤ ₇ .............................................. нпн 

ה 96  ӱ ...................................................................................... нпр 

 97 ủ П ☼ (ЛҔᵶᾌ ᵂӣ) ............................................... нпт 

 98 ủ П ☼ (ЛҔᵶᾌ ᵂӣ) ............................................... нпу 

 99 ủ ☼ᵂӣП ☼  ( ᾬ ֯  1 ) ....................... нпф 

 100 ủ ☼ᵂӣП ☼  ( ᾬ ֯  2 ) ..................... нпф 

 101 ủ ☼ᵂӣП ☼  ( ᾬ ֯  3 ) ..................... нпф 

 102 ủ ☼ᵂӣП ☼  ( ᾬ ֯  4 ) ..................... нрл 

 103 ủ ☼ᵂӣП ☼  ( ᾬ ֯  5 ) ..................... нрл 

 104 ҍủ П ☼  (ЛҔᵶᾌ ᵂӣ) ........................................... нрн 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXXIV 
 

 105 ҍủ П ☼  (ЛҔᵶᾌ ᵂӣ) ........................................... нрн 

 106 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  1 ) ..................... нро 

 107 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  2 ) ..................... нрп 

 108 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  3 ) ..................... нрп 

 109 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  4 ) ..................... нрп 

 110 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  5 ) ..................... нрр 

 111 ủủ ᾌ Пӱἤᾌ  ............................................................ нрс 

 112 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  1 ) ...... нрс 

 113 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  2 ) ...... нрт 

 114 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  3 ) ...... нрт 

 115 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  4 ) ...... нрт 

 116 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  5 ) ...... нру 

 117 ҍủủ ᾌ Пӱἤᾌ  ............................................................ нру 

 118 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  1 ) ...... нрф 

 119 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  2 ) ..... нсл 

 120 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  3 ) ...... нсл 

 121 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  4 ) ..... нсл 

 122 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  5 ) ..... нсм 

צ 123  ￼ ϩП ☼ ( ◕) ......................................................... нсо 

צ 124  ￼ ϩП ☼ ( ◕) ......................................................... нсп 

 125 ҍủủ П☼ ( ◕) ......................................................... нсс 

 126 ҍủủ П☼ ( ◕) ......................................................... нст 

צ 127  ￼ ϩ П ☼ ( ᾬ ֯ 2ᴩ) ......... нсф 

צ 128  ￼ ϩ П ☼ ( ᾬ ֯ 3ᴩ) ......... нтл 

צ 129  ￼ ϩ П ☼ ( ᾬ ֯ 4ᴩ) ......... нтм 

צ 130  ￼ ϩ П ☼ ( ᾬ ֯ 5ᴩ) ......... нтн 

 131 ҍủủ П ☼ ( ᾬ ֯ 2ᴩ) ......... нтп 

 132 ҍủủ П ☼ ( ᾬ ֯ 3ᴩ) ......... нтр 

 133 ҍủủ П ☼ ( ᾬ ֯ 4ᴩ) ......... нтс 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXXV 
 

 134 ҍủủ П ☼ ( ᾬ ֯ 5ᴩ) ......... нтт 

 135 оП ᾬ  ( 12 m/sȳ 5ᴩ 8ԝ) ........... нтф 

 136 оП ᾬ  ( 12  m/sȳ 5ᴩ 13ԝ) ...... нул 

 137 оП ᾬ  ( 12 m/sȳ 5ᴩ 14ԝ) ......... нум 

 138 оП ᾬ  ( 12 m/sȳ 5ᴩ 15ԝ) ......... нун 

 139 PET ПӢỄ ᴷṆ  ................................................... нуо 

 140 PET ◦ ᾬ֫ןԛᵓӣПӢỄ ᴷṆ  ........... нуп 

 141 ϚủPET П Ӑẃ ֮иέ .................................................. нур 

 142 ϡủPET П Ӑẃ ֮иέ .................................................. нус 

 143 ϡủPET П Ӑẃ ֮иέ .................................................. нус 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXXVI 
 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

XXXVII 
 

 

іῶ 

 

ѝ  ѝԓ֤ Мѝԓ֤ 

FML Floating Marine Litter ᾬ 

Õ-FTIR 
Microscope Fourier-Transform 

Infrared Spectrometer 
Ӵ ҵԏמּ  

ML Marine Litter ◦ ᾬ 
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ȳ ￼  

1.1  

◦ Мᾼ ᾬц ₤ ᴆ╬╥ѷꜜ֢ Ӈ ◦ ПϚȴ

֥ (United Nations) ὑ20176דѣ ◦ ɦOur Ocean, Our Futureȸ

Call for ActionɧȲ Ὑ ◦ ѷꜜ֢ ȳϢ ȳ Ӏ ȳᴞ цѝо

╥ аכ ПϚȲѹὑѬ ц Ṇ М − ᵂӣȲḆ╥

֮ Ӣᾬֵ ἤцӢ Ṇ ὢ П ẃ Ȳ֪ ẻױ ֢ цד ᴯПἬצᵓ

ѠἭ ═ ’ цӘ ◦Ȳѹ ≡ ἤ ҏ ◦ цӢ ϩӔϯ

ᾼᴩ Ѡ ȴ ὑ2022ד ᴩ ֥ ◦ Ȳ ɦSave Our OceanɧП

ḟѠ цѠᾎȲ֯ס‎ ӣּד ц Ѡה ḟѠ Ȳּֽמ Ὥȳ ֮

◦цᾘ Ӣ Ṇ ╥֮ Ӣ ϩ ᾼ֮ Ȳ ṷӢ Ṇ ᵗὑצ ԓ

ȷ ӣּד ȳʒ ц Ѡה ᷄ ȳכӐюц Пᶾ Ȳ

ᴖ ◦Ә ӭ Ȳṳќ═ ◦Ӣ Ṇ ⌠ ’ ȲҒ ◦

МП ׄԓ (National Oceanography CentreȲ2022)ȴ 

◦ ᾬМȲ ( )₇Ϛ᾿╥ ᴆ╬ ◦֪ ПϚȲЛ֝ѐЉ

֥ᾬ ═ ц Ϥ ◦ῶѬМ (UNEPȲ1995ȷGESAMPȲ2015ȷBoulay et 

al., 2021)ȴד ṅשׁ ᵫ╓ҏȲᴷ ḕצפּד 20е ѿЄ ȳМ Ἠ

Ồᴏ ᾼᶮה Ϥ ◦(Borrelle et al., 2020)ȲṼ ṅȲֽὨԛЛשׁ ậ

╟Ȳẞ2030דȲ ṷ ֿ ҒẒ  (Boulay et al., 2021)ȴ 

ҫד ṅᴷשׁ ȲẔ ( )₇М10-20% ẃᴞ ҷἨ ȳ ẓἨ

Ȳצṷ П ҷ ẓҜѩꜙ ȲֽҖыӂ◦Ȳ ҜἬ ▲ẞПἬ

צ ( )₇П 46%ȴѹḕד ҷᾼ ẓ 2.5%ȲẔМҔ╗ 78,000ӂ

Ѡеṭᾼ ȳ 2,500 ẓц74еṭᾼἋ (Marine Stewadship 

CouncilȲ2023)ȲѹṼӐ Ὼ4דɎ109-112דɏП ▲ Мᾼ Ἁ ᾬȲ

ѿ ẓҜѩ Ȳּפ 50%ѿϱȲ ṷ ӣẓֵ ֯Ⱶ

ἨӢᾬϱ Ȳֽ 1ἬӱȲӐ ᴩ Ἁ ᾬ ▲Ἤὁ Ȳ

ᾼ ֯Ⱶ ἨⱵ ϱȴ 
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ӣẓὑ ἉМЬҠ ὑ ᵂМᾭ Ȳ Ɫɦ↕ ɧ

( Breen,1990ȷMichela Angiolillo, 2019)Ȳ כ ◦Ӣᾬ ֽⱵ Ἠ

ᴖ ◦Ӣ Ȳ֪ױ ֥ ц (FAO)Ɫ↕ ╥

ᾼ∟ὨПϚ(FAO,1995ȷBrown & Macfadyen, 2007ɏȲᴯὑѡӐҖ ы

ӂ◦ᾘỴȲ ӣẓᴾἬצ ◦ ᾬП9%ẞ44% (Goto&Shibata, 2015ȷ

Lively&Good, 2019)ȴӦױ ὙȲ ӣẓὑ ◦ МПҜѩц ϩ

ЄȲ╥‎ ḟ ПϚȲѿ Ḇֵ ӣẓ Ϥ ◦Мȴ 

Ӑ ц ắ◦☼ ủ ȲכⱢὧṸ ⁮Ṹ ᾬ ᾼ Ȳ

ḕד ◦☼ ᴟ ӀП ᾬ Л Ẕ Ȳ ◦Ӣ ц֢֮Ѭ

ϱ ♄ ₇ ȴ֪ױ ◦ỗ ◦’Ṏ Ɫ ◦ ᾬἬ Ӣ Ȳ

▲ Ӑ Җ ȳМ ȳ⁮ ȳὧ ц Ể П ц Ἁ

ᾬиӁ ᶮȲṳ ◦ ᾬ ᴩḆ  ц с ▲ П Ȳ

вҵד ▲ѝ ц ◦’Ṏ ד Ὠכ▲ ᴩѩ циέȷ цӢᾬ

₤ иέ иȲ ₤ ◦ ᾬ ἤц ᾓȲ

ṷᴆ╬ᾬПẃ ȷ ◦ ᾬׁשṅиέȲ вҵ ◦ ᾬц

ד ѝ Ȳ ◦ ᾬц ₤ ПדФ Ȳׁשέ ◦

ᾬӢỄ ֢ ◕ ȳ Ȳѿ ה ѠהȲ ◦ ᾬẃ

ȳ ☼ цӑẃ☼֣цẔ҃ в ᴩȲạứɦ (Ἁ) ᾬ ▲╓іɧ

цɦ ₤ иέ╓іɧȲW Ɫ ◦ ᾬц╜ ứПṼ Ѡ ȴ֣ 

צ ὑϱ Ὑȳ Ḗ Ὑц ▲ ȲӐ Ṽ ᴟ112ד109

ɦד Ἁ ᾬиӁц ₤ ▲ ɧв МȲ Б ▲

Ӑ ц Ể Ȳ═ ᵂⱢӐ ד113 ▲ ◦ ᾬᴯᵿц ȲѿḆ

  ц Ḇֵ Ȳ Ϥ Ể П ◦ ᾬ оц ᴩ ȴ 

   

 1 Ӑ ד112 ▲ Ἁ ᾬП ẓ Ⱶ (10/15ὁ

) 
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1.2 ӭ  

Ɫ═ ḟ ◦ ᾬἬ Ӣ ц Ӑכ ד Џᵂ ӭцв Ȳ֪ ױ

Ӑ Ӵ ◦Є ң в ПϢ ֽѬῐ Ѭȳ ȳ ◦

ȳ ◦Ӣ ц ₤ ȲԚ֝ ứṳ ᴩӐ ӭ ȴ 

Ϛȳ ▲ Ӑ Җ ȳМ ȳ⁮ ȳὧ ц Ể П Ἁц ᾬ

ᾓȴ 

ϡȳ Ể П Ἁ ᾬ ᴩḆ  ц с ▲ Ȳѿ∂Ӵ

Ἁ ᾬ П о Ȳ ᴩ ȴ 

Ϯȳ иέ в цӢᾬ М ₤ ᵶ ȳ ⇔ Ȳѿ Ể

₤ ◦ ᾬ ἤ ᾓȲѿᵓ∟ ᵂⱢ ◦ ᾬц

₤ ПṼ ȴ 

ҳȳ ׁשṅиέӐ ▲ Ὠ ◦ ᾬ вҵד ѝ ц ◦’Ṏ ד

▲ Ȳ═ Ể ◦ ᾬц ₤ оȲ ϚḔ

ԓ ѝ ФПד ȴ 

Хȳ ◦ ᾬׁשέӢỄ ֢ ◕ ц Ὅ ȴҫѿ ה ѠהȲ

◦ ᾬẃ ȳ ☼ цӑẃ☼֣ Ȳ ◦ ᾬ

оȲѿ › ϚḔ Ѧ ◦ ᾬԛװ ϤẔ҃ МȲ юһ П

◦ ᴆ╬ ȴ 

гȳ ạứ֥ừ вɦ (Ἁ) ᾬ ▲╓іɧцɦ ₤ иέ╓іɧȲ

◦ ᾬ ▲Ѡᾎȳ ₤ ד ṅשׁ ц ֥иέȲ

ừ вṿӣПד ╓іȲṳң 1 װ ῏ ȲṼ ῏

ᴩ ӔȲ ד ╓ів Ɫ в ◦ ᾬц ₤ ╜ ПṼ

Ѡ֣ПϚȴ 
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1.3 Џᵂ ӭ 

Ӑ Ṽ ɦ113ד⇔ Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅ

иέ ɧП Ḗ Ὑ ᴩЏᵂ ӭȲ и ֽϯȲ 

Ϛȳ (Ἁ) ᾬц ₤ иӁ

▲ 

ɎϚɏ Ἁ ᾬиӁ ▲ 

1. Ӑ ҖȳМȳ⁮ȳὧ ц

Ể ( ◦’ ц Ӣ

ᾬ Ȳѿ ֮

Ἁ ц ѿц

ц ⇔Ҡᴩ ▲Ɫѻ)ȲӦ ѬϢ

ᴟϱ ᴩ ▲(ḕ

װ Ѭᵂ Ϣ 5֤ ȲꞋ צ

֥ ѿϱП Ѭ Ȳḕ

ϢװѬϯᵂ Л юὑ 2ќ

ќ Ѭ )Ȳ ᵂ Ҕᵶ

ҖȳМȳ⁮ȳὧ ц Ԛ5

Ȳ ᴩᴟю10 Ἁ ᾬ

▲(ӂᶁḕ ᴟю2 Ȳ֢ ▲

ᴟю1 Ȳṳ(װ ⇔П2

Ἁ ᾬ Ȳԛ ᴩЛ֝ủ

›∟П ▲֢ 3

Ȳװ ▲ᴟю16װȲ

 ⇔ ᴟю ẞ15,000еѐȴ 

2. вҵ Ἁ ᾬ ▲ѝ Ȳ

ṳ ◦’Ṏ ד Ὠכ▲ ᴩ

ѩ иέȴ 

 Ɏϡɏ ᾬ ▲ 

1. Ӑ Ἁ ᾬ ▲֮ Ȳ
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ᾬ ▲ᵂ (Ṽ

ӭ ▲Ѡה )Ȳ ▲

( ȳ ⇔ȳ ⇔ȳ

ȳ ֣)ȳ ▲ ( Ở ȳ

Ở ⇔ȳ ḇ ȳ ḇ

⇔)ȳ ᾬ ӭц (Ҕᵶ

ȳ ӣẓȳ’ цẔһ )

ד Ȳḕװ ▲ 15ᴟ 25

и ѿӭ ᾎ Ȳᴟюᶙכ 240

▲ (ḕ ӂᶁ15)цװ

Ӑ еӖּד ȳṥ▲ Ἤ֫

Ὠṳכ ᾬ ⇔ȲӐ

ᾬ ▲ ϱ i-

Ocean◦’Ṏ Ȳ ῏ở֤

ɦ113▲ ɧȴ 

2. вҵ ᾬ ▲ѝ Ȳ

ṳ ◦’Ṏ ד Ὠכ▲ ᴩ

ѩ иέȴ 

 ɎϮɏ ₤  

1. Ӑ Ἁ ᾬ ▲ 10

֮ ц 5 ד ▲ ₤ ⇔

ПỂ ᴩ ѬцӢᾬ

(ֽ Ḷ ἨẔ҃ᾬ )М ₤

₇ ц Ȳ ᴷ и

έ30 Ѭ ₇ц15 Ӣᾬ

₇( ᴩ иέП QA/QC

֥ ד Ȳѿ ’

ПҠ‒⇔)ȴ 
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2. › ₇ ẓ҅ῶἤȲᴟю15

₇(ᴟю 10 Ѭ ₇ц 5 Ӣ

ᾬ ₇)ѿּמҵԏ ἨἮ ԏ

иέ ᴩ ₤ ₇ứἤиέȴ 

3. вҵ ◦ ₤ ṅѝשׁ

Ȳ Ӑ ד Ὠכ▲ ᴩѩ

иέȴ 

 Ɏҳɏὁ Ἁ ᾬ ▲ ѱ Ḋ 

ὁ (Ἁ) ᾬ ▲ ѱ Ḋ(Ҕᵶ

ḕ Ἁ ᾬ ▲ПỴϱ Ѭϯ

ᵂ цḕ ᾬ ▲ ᴩ

ᾓ )Ȳ 1080pἨѿϱ Ȳ Ҡה

Ɫ AVIȳWMVἨ MP4Ȳ ѱ Ḋὑḕ

▲∟ 5щвϱ ᴟӐ ╓ứ Ȳ

פּ Ӓѡ› ԓ ѱ Ḋ ὑ׀

ԏ ӻȴ 

ϡȳ ◦ ᾬׁשṅиέ 

 

вҵ ◦ ᾬц ד

ѝ Ȳ ◦ ᾬц ₤

ПדФ Ȳׁשέḕד ◦

ᾬ(ᵶ ᾬ)ӢỄ ֢ ◕П

ȳ ȳ Ὅ Ȳṳѿ ה

ѠהȲ ◦ ᾬẃ ȳ ☼

цӑẃ☼֣ȴ 

Ϯȳạứɦ (Ἁ) ᾬ ▲╓іɧ

цɦ ₤ иέ╓іɧ 

 

ɎϚɏ (Ἁ) ᾬ╓і 

ѩ ֢ (Ἁ) ᾬ ▲Ѡ

ᾎцד ᾎ Ȳ ᴩѩ иέȲ ứ֥

ừ Ể (Ἁ) ᾬ ▲П

Ԛ ἤ╓і(Ҕᵶ ◦ ᾬЮ ȳ в
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ҵ (Ἁ) ᾬ ▲Ѡהѩ ȳ Ἁ

ᾬ ▲ ȳᵻ ᾬ ▲ ȳᵻ

⇔ цẔ҃ Ѡה )ȴ 

Ɏϡɏ ₤ иέ╓і 

ѩ ֢ цӢᾬ в

₤ Ѡᾎцד ᾎ Ȳᶙכ

вҵ цӢᾬ в ₤

П ц Ѡᾎ ᴷȲ ứ֥ừ

в ₤ ПԚ ἤ╓і(Ҕᵶ

₤ Ю ȳῶѬ ׀’ иέ ȳᵻ

Ӣᾬ ׀’ иέ ᶧȳ ₤

⇔ Ѡה )Ȳ╓іМ ứП

Ѡᾎ ᴟю װ5 Ȳ ѠᾎП

ӣἤ Ӕ ἤȴ 

ɎϮɏң ᴟю1װ ῏  

שׁ ɦ (Ἁ) ᾬ ▲╓іɧцɦ

₤ иέ╓іɧПв Ȳṳὑ

Ἤ֮֯ң ȲṼ ῏ ṓ ᴩ

Ӕȴ 

ҳȳᴩ╜ ֥Ṷ  

 

ɎϚɏẦᵗ ᴩ╜ ɦ֣ ɧ

ᴕȳ ᵂцẔ҃ד Ṷừȴ 

Ɏϡɏắ ὑЏᵂ ᴩ Ȳ Ṽ

Ѡ€ּפП ứ ֢ ᵫȲѿ

Ἠ ▲ȷҫ Ѡ ḖȲ

ң Џᵂ ȴ 

ɎϮɏẔ҃ᴩ╜ ֥Ṷ  
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1.4 Џᵂ ӭ ⇔ כ ц∟ ⇔  

Ӑ Ṽ ɦ113ד⇔ Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅ

иέ ɧП Ḗв Ὑ Џᵂ ⇔ȲẔӐ ԚХЄ Џᵂ

Ṷ иᵑⱢ (1)Ἁ ᾬиӁ ▲ (2) ᾬиӁ ▲ (3) ₤

 (4)◦ ᾬׁשṅиέ ᵫ (5)ạứɦ ₤ иέ╓іɧц

ɦ ( )Ἁ ᾬ ▲╓іɧ (6)ᴩ╜ ֥Ṷ ȴӐ ȳᶙכЏᵂ ӭ

ц ⇔ и ֽϯȲ ֽῶ1Ἤӱȸ 

1. ὑ Ở Пѡפּ 15ѡв ҏЏᵂ 5Ԍẗ ▲Ȳв Ҕᵶ

▲ ᵂ Ȳ ▲ ∟Ở Ϛ ȴ 

2. ϡ ◕ὑ1136דѣ28ѡ›ẗ М ᵫᵶӐ Џᵂ ᴩ ⇔цӑẃЏ

ᵂ 10ԌȲѿẁה1 М ▲Ȳҏ ң П ▲ ᵂ ὙȲ

Ṽ ▲ נּ ∟ Ӕ  3 ԌȲ Ҡ∟ȲѠ ϡ  

3. Ϯ ◕ὑ ד113 11ѣ 15ѡ›ẗ Ӓ ᵫᵶӐ Џᵂ ᴩ ⇔ц М

▲ỗ ṓ ᶮϚ10 ה ԌȲѿẁ Ӓ ▲Ȳṳҏ ▲

ᵂ ὙȲṼ Ӕ ṓ∟ Ӕ 3ԌȲ” Ҡ∟Ȳὑ

פּ Ӓѡ› Ṽ Ӓ ▲ Ὠ Ḃᶙ ПכὨ ᵫ Ϛה 10ԌȲѠ

Ϯ ȴ 
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ῶ 1Ӑ Џᵂ ӭ ⇔ ᾓ 

Џᵂ

ӭ 

Џᵂв Ὑ 

 

 כ

 

           

2

ѣ 

3

ѣ 

4

ѣ 

5

ѣ 

6

ѣ 

7

ѣ 

8

ѣ 

9

ѣ 

10

ѣ 

11

ѣ 

12

ѣ 

ӻЏᵂ ה1 5

ԌɎḟ ѡ15ѡвẗ ɏ 
100% 

ứ 
          

Ἁ

ᾬ

иӁ

▲ 

▲ Ἁ ᾬцӭ

ᾬ ▲ 

Ɏ ȸ 2 Ȳװ

Бᶙ3כ  ɏװ

150%  
 

  
 

 
 

    

▲ Ἁ ᾬц

ᾬӭ ▲ 

Ɏ⁮ ȸ 5 ȲБװ

ᶙ5כ  ɏװ

100%   

⅜

ὧ 

(ủ)  

⅜

ὧ

(ủ) 

 

⅜

ὧ

(ủ) 

 

⅜

ὧ

(ủ) 

  

ү

ᴂ 

▲ Ἁ ᾬц

ᾬӭ ▲ 

Ɏὧ ȸ 2 ȲБװ

ᶙ3כ  ɏװ

150%    Ѝ

 

Ϯ

҇

 

Ϯ

҇

 

     

▲ Ἁ ᾬцӭ

ᾬ ▲ 

ɎМ ȸ 2 ȲБװ

ᶙ2כ  ɏװ

100%    

∟

 
       

 

▲ Ἁ ᾬц

ᾬӭ ▲ 

ɎҖ ȸ 5 ȲБװ

ᶙ6כ  ɏװ

120%   

ҵ

Ѥ

Ѝ 

(ủ) 

 

ҵ

Ѥ

Ѝ 

(ủ) 

 

ҵ

Ѥ

Ѝ 

(ủ) 

ҵ

Ѥ

Ѝ 

(ủ) 

   

ᴩ Ἁ ᾬ ▲Ȳ ᵂ ᴟю5 Ȳװ16  ⇔ᴟю ẞ15,000еѐȴ 

5 ȸ Җ ȳМ ȳ⁮ ȳὧ ц ȴ 

ɿ М ⇔ȸ 113/6/28›ᶙכ Ἁ ᾬ ᵂ ᴟю10Ȳṳ Ἁ ᾬ ⇔ȴ

113/6/28›Бᶙכ Ἁ ᾬ ᵂ 12Ȳ  ⇔Б 9,800еѐȲБ Ἁ ᾬ

⇔ȴ 
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ɿ Ӓ ⇔ȸ ᶙכ 5 Ȳװ16  ⇔ᴟю ẞ15,000еѐȴ 

113/11/15›(ᵶ М ⇔)Ԛᶙכ Ἁ ᾬɎ5 ɏ10 ᵂ Ȳ19װ ▲Ȳ

 ⇔Б 16,100еѐȲБ Ἁ ᾬ ⇔ȴ 

 

 

ᴩ ᾬ ▲Ȳḕ ӂᶁ 15Ȳḕ ▲ 15ᴟ25и Ȳᴟюᶙ240כ

Ȳṳ ᾬ ϱ ᴟiOcean◦’Ṏ Ȳ ῏ ɦ113 ▲ ɧȴ 

ɿ М ⇔ȸ 113/6/28›ᴟюᶙכ 150 ▲ ц ◦’Ṏ еӖּד ֫

ṳ ᾬ ⇔ȴ 

113/6/28›Бᶙ198כ ▲ ц ◦’Ṏ еӖּד ֫ ṳ ᾬ

⇔ȴ 

ɿ Ӓ ⇔ȸᶙ240כ ᾬȲϱ ᴟiOcean◦’Ṏ ȴ 

113/11/15›(ᵶ М ⇔)Ԛᶙ345כ ᾬ ȲṼ ד Џ ᶙכȴ 

 

ȸ  (ủ) Ɫủ ἤ ▲ȴ 
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ῶ 1Ɏ ɏӐ Џᵂ ӭ ⇔ ᾓ 

Џᵂ

ӭ 
Џᵂв Ὑ 

 

 כ

 

           

2

ѣ 

3

ѣ 

4

ѣ 

5

ѣ 

6

ѣ 

7

ѣ 

8

ѣ 

9

ѣ 

10

ѣ 

11

ѣ 

12

ѣ 

₤

ц 

 

ῶѬ 30 ₇ 100%  Б 32        

ῶѬ 30 ₇ 100%  Б 18  Б 14    

Ӣᾬ Ḷ 15 ₇ 100%  Б 16        

Ӣᾬ Ḷ 15 ₇ 100%  Б 6  Б 10    

ῶѬ ₇ 10 ѿ

Ӵ ҵԏמּ ᴩ ₤

₇ứἤиέ 

160% 

     
Бᶙכ 

16 ₇FTIR 

  

Ӣᾬ Ḷ ₇ 5 ѿ

Ӵ ҵԏמּ ᴩ ₤

₇ứἤиέ 

160% 

     
Бᶙכ 

8 ₇FTIR 

  

Ӑ Ἁ ᾬ ▲ПỂ ц 5 ד ₤ ПᾈЎҏ Ѐ ᴩ

ц ȲԚ30 Ѭ ₇ц15 Ӣᾬ ₇ȴ 

ɿ М ⇔ȸᶙכ Ể ѬἨӢᾬ в ₤ ₇ ц Ȳ ᴷ ц

23 ₇ȴ113/6/28›Бᶙכ 32 Ѭ ₇цḶ 16 ₇ȷ 18 Ѭ

₇ц6 Ḷ ₇ȴ 

ɿ Ӓ ⇔ȸᶙכᾈЎЀỂ П ц 30 ῶѬ ₇ц 15 Ӣᾬ Ḷ

₇Ȳц15 ₇ѿּמҵԏ ᴩ ₤ ₇ứἤиέȴ 

113/11/15›(ᵶ М ◕)Ԛᶙכ 32 Ѭ ₇цḶ 16 ₇ȳ 32 Ѭ ₇

цḶ 16 ₇ȳFTIRứἤиέ16 Ѭ ₇ц8 Ḷ ₇ȴ 

 ◦ ᾬׁשṅиέ ᵫ 100% М ◕Бᶙכῴ  11/15›ᶙכ ᵫ  

ạứ

ד

╓і 

₤ иέ╓і 100% М ◕Бᶙכῴ  Ḃ╓іцᶙכ  

(Ἁ) ᾬ ▲╓і 100% М ◕Бᶙכῴ  Ḃ╓іцᶙכ  

ң ᴟю 1 װ ῏

 

100% 

     7/5

ң
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ὁ

▲

Ḋ 

ὁ Ἁц ᾬ ▲

ѱ ḊɎὑḕ ▲∟5ѡ

вϱ ᴟ ◦’Ṏ ɏ 

100% 

 

Бᶙכ Бᶙכ 

 

▲

 έשׁ

Б ▲П Ἁ ᾬц

ᾬ ȳиӁᴯ ȳ ⇔

иέц ₤

иέȲṳ ҏ∟

ᴩ Ḃ П ц

ᴯ∂  

100% 

  

Бᶙכ Бᶙכ 

 

 ɿ М ⇔ 6/28ẗ ȸ1.ᶙכ М›Б ▲П Ἁ ᾬц ᾬ ȳиӁᴯ ȳ

⇔ иέц ₤ иέȲṳ ҏ∟ ᴩ Ḃ П ц

ᴯ∂ ȴ2.ᶙכ ◦ ᾬׁשṅиέ ᵫῴ ȴ3.ᶙכ (Ἁ) ᾬ ▲╓іц ₤

иέ╓іῴ ȴБ 6/28›ẗ ᶙכȲБᶙכ ▲П Ἁ ᾬц ᾬ

ȳиӁᴯ ȳ ⇔ иέц ₤ иέȲṳБ ҏ∟ ᴩ Ḃ

П ц ᴯ∂ ȲϷБᶙכ ◦ ᾬׁשṅиέ ᵫῴ ȳ (Ἁ) ᾬ ▲

╓іц ₤ иέ╓іῴ ȴ 

ɿ Ӓ ⇔ 11/15ẗ ȸ1.ᶙכ Ӓ›Б ▲П Ἁ ᾬц ᾬ ȳиӁᴯ ȳ

⇔ иέц ₤ иέȲṳ ҏ∟ ᴩ Ḃ П ц

ᴯ∂ ȴ2.ᶙכ ◦ ᾬׁשṅиέ ᵫȴ3.ᶙכ (Ἁ) ᾬ ▲╓іц ₤

иέ╓і ḂȴБ11/15›ẗ ᶙכȲБᶙכ ▲П Ἁ ᾬц ᾬ ȳ

иӁᴯ ȳ ⇔ иέц ₤ иέȲṳБ ҏ∟ ᴩ Ḃ П

ц ᴯ∂ ȲϷБᶙכ ◦ ᾬׁשṅиέ ᵫȳ (Ἁ) ᾬ ▲╓іц

₤ иέ╓іȴ 

 

ȸ  (ủ) Ɫủ ἤ ▲ȴ 
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ῶ 1Ɏ ɏӐ Џᵂ ӭ ⇔ ᾓ 

Џᵂ

ӭ 
Џᵂв Ὑ 

 

 כ

 

           

2

ѣ 

3

ѣ 

4

ѣ 

5

ѣ 

6

ѣ 

7

ѣ 

8

ѣ 

9

ѣ 

10

ѣ 

11

ѣ 

12

ѣ 

ᴩ╜

֥

Ṷ  

ᴩ╜ ɦ֣ ɧ

ᴕȳ ᵂцד Ṷ

ừ 

100% 

           

Ầᵗ ◦ ᾬ ▲ȳ ц

◦ ₤ ד

ц Ӂᵂ  

100% 

           

ὑЏᵂ ᴩ ȲṼ Ѡ€ּפ

П ứ ֢ ᵫȲѿ

Ἠ ▲Ȳṳ

Ḗң Џᵂ  

100% 

           

Ṷ› ῀ ◦’Ṏ

ȳ֮ ц  
100% 

           

ḕѣ8ѡ›ẗ Џᵂ ᵫ 100%            

ᵫ

ӻ 

ӻ М ᵫ15הԌ 

Ɏ1136דѣ28ѡ›ẗ ɏ 100% 

    Б

ᶙ

 כ

      

М ▲ ц ӻ Ӕ

ᵫ13הԌ 100% 

     Б

ᶙ

 כ

     

ӻ Ӓ ᵫ110הԌ 

11ѣ15ѡ›ẗד113) ) 100% 

         Б

ᶙ

 כ

 

Ӓ ▲ ц ӻ Ӕ

ᵫ13הԌ 100% 

          Б

ᶙ

 כ

ӻכὨ ᵫ ה1 10Ԍц

ԏ ѱ2Ԍ 100% 

          Б

ᶙ

 כ

ȸ  (ủ) Ɫủ ἤ ▲ȴ 
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ȳ ᴩ Ѡᾎ 

2.1 Ἁ ᾬиӁ ▲ 

2.1.1 ▲ цװ  

◦ ᾬṼẔ иӁ ҠиⱢ Ἁ ᾬȳ ᾬц ᾬȲ

Ẕ ▲ц ṼẔ ᴩЛ֝Ѡᾎȴ֪ Ӑױ Ɫצ ц ▲ Ể

Ἁ ᾬц ᾬиӁ ᾓȲ Ṽ ◦ỗ ◦’Ṏ ὑ109דȳ

цדȳ111ד110 ỗד112 Џ ᶾ ṅשׁ ȳ Ӵ ◦Є ᴯ ᴩɦ

Ἁ ᾬиӁц ᶮ ▲ ɧв Мᾼ Ể Ἁ

ᾬӂᶁ ⇔ᵂⱢ ᴕṼ Ȳṳ ϚḔ Пד4 Ἁ ᾬ ▲ ц

ὨиέȲѿᵓכ Ể ֮ Ἁ ц ᾬ ȲᵂⱢ113ד ▲

10 Ἁ ᾬ П ứѠ֣Ɏ֢ ᴟю ▲1 ɏȲṳװ Ἁ ᾬӂ

ᶁ ⇔ 2 ᴩЛ֝ủ ›∟П ▲֢ 3 Ȳװ ▲ᴟю

16 Ȳװ  ⇔ ᴟю ẞ 15,000еѐȴ Ȳ Ӑ ᴟד109 112

ד Ἁ ᾬ ὨɎֽῶ 2ᴟῶ 5ȳכ▲  2ȳ  3ἬӱɏȲ и ֽϯȲ 

ד109 Ἁ ᾬ ▲ ὨȲ ӣѬῐ Ѭ זּ ▲ȲԚᶙ8כ

▲ȲиӁὑ Җ ȳừ Ѝ ȳ ҵѤЍȳῧ Ӱ ỉȳ ȳ

о ȳүὧ ѿц⅜ὧ Ӣ Ȳ ▲ ὑ ד109 7ѣᴟ 11ѣȲ8

Ἁ ᾬ ▲ ױȲ֪װⱢ֢2װ ᵂ Ԛ Ȳװ16 ▲  ⇔

12,400еѐɎ12.4еṭɏȲדױ⇔ ▲8 П Ἁ ᾬӂᶁ ⇔Ɫ5,941Ԉ

ˍӂѠеṭɎ8 ▲ 0.0372ӂѠеṭȲ8 П Ἁ ᾬ

221ԈɏȲẔМѿῧ Ӱ ỉ П Ἁ ᾬӂᶁ ⇔ Ɫ24,048ԈˍӂѠ

еṭɎ ▲ 0.0042ӂѠеṭȲ Ἁ ᾬ 101ԈɏȲẔװṼᶧⱢ о

8,333ԈˍӂѠеṭɎ ▲ 0.0036ӂѠеṭȲ Ἁ ᾬ 30Ԉɏȳ⅜

ὧ Ӣ 5,370ԈˍӂѠеṭɎ ▲ 0.0054ӂѠеṭȲ Ἁ ᾬ 29

Ԉɏȳ 4,375ԈˍӂѠеṭɎ ▲ 0.0048ӂѠеṭȲ Ἁ ᾬ

21ԈɏȲ ᵅⱢ ҵѤЍ1,429ԈˍӂѠеṭɎ ▲ 0.0042ӂѠе

ṭȲ Ἁ ᾬ 6Ԉɏȴדױ⇔П Ἁ ᾬ цכ ֵⱢ ӣẓ

118ԈҜ53%ȲẔװⱢẔ҃ 53ԈҜ24%Ȳ ᵅⱢ 50ԈҜ23%ȴ 
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ד110 Ἁ ᾬ ὨȲӼכ▲ ד109 ӣ֝ד ▲ѠᾎɎѬῐ Ѭ זּ

▲ɏȲԚᶙ15כ ▲ȲиᵑⱢ Җ ȳ ҖӀ ῠȳừ Ѝ ȳ

ừ Ϯ҇ ȳ ҵѤЍȳῧ Ӱ ỉȳ ȳ ᴎ Ѝȳ ҵ ȳ о

ȳ ⁮үᴂȳ⅜ὧ Ӣ ȳүὧ ȳῧ Ӱ ỉц Њ  ȴדױ⇔

▲ ὑ1104דѣᴟ11ѣȲẔ13 Ἁ ᾬ֢ ᴯ Ȳҫװ1▲

⅜ὧ Ӣ цῧ Ӱ ỉ Ἁ ᾬ ױȲ֪װ2▲ ᵂ Ԛ ȴװ17

▲  ⇔ 14,300еѐɎ14.3еṭɏȲדױ⇔ ▲9 П Ἁ ᾬӂᶁ

⇔Ɫ9,021ԈˍӂѠеṭɎ15 ▲ 0.0429ӂѠеṭȲ15 П

Ἁ ᾬ 387ԈɏȲẔМϭѿừ Ѝ П Ἁ ᾬӂᶁ ⇔

Ɫ31,905ԈˍӂѠеṭɎ ▲ 0.0021ӂѠеṭȲ Ἁ ᾬ 67ԈɏȲ

ẔװṼᶧⱢ Њ  П Ἁ ᾬӂᶁ ⇔ Ɫ28,571ԈˍӂѠеṭɎ

▲ 0.0021ӂѠеṭȲ Ἁ ᾬ 60Ԉɏȳ ⁮үᴂ16,667ԈˍӂѠ

еṭɎ ▲ 0.0018ӂѠеṭȲ Ἁ ᾬ 30Ԉɏȳ ᴎ Ѝ 17,037

ԈˍӂѠеṭɎ ▲ 0.0027ӂѠеṭȲ Ἁ ᾬ 46Ԉɏȳ о

11,481ԈˍӂѠеṭɎ ▲ 0.0027ӂѠеṭȲ Ἁ ᾬ 31ԈɏȲ

ᵅⱢ ὧ 0ԈˍӂѠеṭɎ ▲ 0.0024ӂѠеṭȲ Ἁ ᾬ

0Ԉɏȴדױ⇔П Ἁ ᾬ цכ ֵⱢ ӣẓ263ԈҜ68%Ȳ

ẔװⱢẔ҃ 72ԈҜ19%Ȳ ᵅⱢ 52ԈҜ13%ȴ 

ד111 Ἁ ᾬ ὨȲֽכ▲ › ἬṕȲ Ἁ ᾬ ▲ѠᾎṼ Җ ȳ

М ȳ⁮ ȳὧ ц П Ɏ Ỵ5 вɏ֮ᶮ ӣЛ֝ ▲ѠהȲԚ

иⱢϮ ѠᾎȲֽὈ ▲ᾎɎ ḘỴӂỌ֮ᶮɏȳѬϯ Ϣ ẓ(ROV)▲ᾎ

Ɏ ᾘ ֮ᶮɏцѬῐ Ѭ זּ ▲ᾎɎ Ⱶ ֮ᶮɏȴ֪ױԚᶙכ 9

▲Ȳ ӣὈ ▲П Ɫ о ȳ ⁮үᴂȲṿӣѬϯ Ϣ ẓ(ROV)

▲П Ɫ ȳừ Ѝ цῧ Ӱ ỉȲᴖѬῐ Ѭ זּ ▲П

Ɫ ҵѤЍȳ ҖӀ ȳ⅜ὧ Ӣ ц ὧ Ȳṳ ủ о Ẓ

◕ ▲Ȳ Ϛ ◕ ▲ Ɫ1115דѣᴟ6ѣɎṼ ⇔ד ᴩɏȲ

ϡ ◕ ▲ Ɫ 9ѣᴟד111 10ѣȲ֪ױ ᵂ Ԛ כȲᶙװ18 66

◕Ȳ ▲  ⇔ 131,400еѐɎ131.4еṭɏȲדױ⇔ ▲ 15 П

Ἁ ᾬӂᶁ ⇔Ɫ558ԈˍӂѠеṭɎ9 ▲ 0.2690ӂѠеṭȲ
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9 П Ἁ ᾬ 150ԈɏȲṼὈ ▲П Ἁ ᾬӂᶁ Ɫ ⁮

үᴂ104ԈˍӂѠеṭɎ ▲ 0.096ӂѠеṭȲ Ἁ ᾬ 10Ԉɏȷ

Ѭϯ Ϣ ẓ(ROV)▲ Ἁ ᾬӂᶁ ⇔ Ɫ 500ԈˍӂѠеṭ

Ɏ ▲ 0.004ӂѠеṭȲ Ἁ ᾬ 2ԈɏȷѬῐ Ѭ זּ ▲

Ἁ ᾬӂᶁ Ɫ ҵѤЍ17,619ԈˍӂѠеṭɎ ▲ 0.0042ӂ

ѠеṭȲ Ἁ ᾬ 74Ԉɏȴדױ⇔ ӣϮ Ἁ ᾬ ▲ѠᾎȲ֪ױ

Ὠכ▲ ц Ἁ ᾬӂᶁ ⇔Ꞌ ӱ דц110ד109 ЄȲ Ѭῐ

Ѭ ▲ПҵȲ֪ױ∂ ӑẃ Ἁ ᾬ ▲ ֝ד ▲ᾎȲѿᵓ Ὠцכ▲

∟ ѩ ȳ иέȴᴖ Ἁ ᾬ ц ֵⱢ ӣẓ 58ԈҜ

38%ȲẔװⱢ 46ԈҜ31%цẔ҃ 46ԈҜ31%ȴ 

⇔ד112 Ἁ ᾬ ▲ ὨȲӐד⇔Ӽ ֝Ϛ Ἁ ᾬ ▲ѠᾎⱢѬῐ

Ѭ זּ ▲ᾎȲԚ9 ▲ȲиӁὑ ҖӀ ȳ ҵѤЍȳừ

Ѝ ȳ о ȳ ⁮үᴂȳ⅜ὧ Ӣ ȳῧ Ӱ ỉȳ ц ὧ ȴⱢ

Ἃ ד111 ủ о Ẓ ◕ ▲Ȳ֪ ⇔דӐױ Ẓ ◕ ᴩ9 Ἁ

ᾬ ▲Ȳ Ϛ ◕ Ɫ1123דѣᴟ6ѣȲ ϡ ◕ Ɫ1128דѣᴟ

10ѣȲԚ 18 ◕Ȳ ▲  ⇔ 128,300еѐɎ12.83еṭɏȲӐד⇔ ▲

9 П Ἁ ᾬӂᶁ ⇔Ɫ 8,262ԈˍӂѠеṭɎ9 ▲

0.3849ӂѠеṭȲ9 П Ἁ ᾬ 318ԈɏȴẔМϭѿ⅜ὧ Ӣ П

Ἁ ᾬӂᶁ ⇔ Ɫ16,667ԈˍӂѠеṭɎ ▲ 0.0048ӂѠеṭȲ

Ἁ ᾬ 80ԈɏȲẔװṼᶧⱢ Ἁ ᾬӂᶁ ⇔ 15,417ԈˍӂѠ

еṭɎ ▲ 0.0048ӂѠеṭȲ Ἁ ᾬ 74Ԉɏȳ ҖӀ Ἁ

ᾬӂᶁ ⇔11,429ԈˍӂѠеṭɎ ▲ 0.0042ӂѠеṭȲ Ἁ

ᾬ 48ԈɏȲ ҵѤЍ Ἁ ᾬӂᶁ ⇔ 10,476ԈˍӂѠеṭɎ ▲

0.0042ӂѠеṭȲ Ἁ ᾬ 44Ԉɏцừ Ѝ Ἁ ᾬӂᶁ

⇔10,556ԈˍӂѠеṭɎ ▲ 0.0036ӂѠеṭȲ Ἁ ᾬ 38ԈɏȲ

ᵅⱢ о Ἁ ᾬӂᶁ ⇔324ԈˍӂѠеṭɎ ▲ 0.00309ӂ

ѠеṭȲ Ἁ ᾬ 1Ԉɏȴ֪9ד112ױ П Ἁ ᾬ ц

ֵⱢ ӣẓ245ԈҜ77%ȲẔװⱢ 48ԈҜ15%цẔ҃ 25ԈҜ8%ȴ 
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ῶ 2 109דᴟ112ד Ἁ ᾬ ▲ цכὨ ῶ 

 ד112 ד111 ד110 ד109 

 

Ἁ ᾬ 

▲Ѡᾎ 

Ѭῐ Ѭ  

זּ ▲ 

Ѭῐ Ѭ  

זּ ▲ 

Ṽ Ɏ Ỵ5 вɏ֮

ᶮ ӣЛ֝ ▲Ѡᾎ 

Â Ὀ ▲ȸ ḘỴ֮ᶮ 

Â Ѭϯ Ϣ ẓ (ROV) 

▲ȸ ỵ ֮ᶮ 

Â Ѭῐ Ѭ זּ ▲ȸ

Ⱶ ֮ᶮ 

Ѭῐ Ѭ  

זּ ▲ 

▲  8  15  9  9  

▲ ⇔ 12,400еѐ 14,300еѐ 131,400еѐ 12,830еѐ 

⇔ד ▲

Ἁ

ᾬӂᶁ

⇔ 

5,941 

ԈˍӂѠеṭ 

9,021 

ԈˍӂѠеṭ 

558ԈˍӂѠеṭ 

Ɏ֪Ӑד⇔ṿӣ 3 ▲Ѡ

ᾎȲ Ἁ ᾬ ▲ Ὠ Ẕ

⇔ד҃ Єɏ 

8,262 

ԈˍӂѠеṭ 

⇔ד ▲

П Ἁ

ᾬӂᶁ

⇔

 

ῧ Ӱ ỉ 

24,048 

ԈˍӂѠеṭ 

ừ Ѝ  

31,905 

ԈˍӂѠеṭ 

Â Ὀ ▲ Ἁ ᾬӂ

ᶁ ⇔ ȸ ⁮үᴂ 

104 ԈˍӂѠеṭȴ 

Â Ѭϯ Ϣ ẓ (ROV) 

▲ Ἁ ᾬӂᶁ

⇔ ȸ  500 

ԈˍӂѠеṭȴ 

Â Ѭῐ Ѭּז ▲

Ἁ ᾬӂᶁ ⇔ ȸ

ҵѤЍ 17,619 Ԉ

ˍӂѠеṭ 

⅜ὧ Ӣ  

16,667 

ԈˍӂѠеṭ 
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ῶ 3 109דᴟ112ד Ἁ ᾬ ▲П ц  

  ӣẓ ’  Ẕ҃  
 

(Ԉ) 
 

(Ԉ) 

Ҝѩ 

(%) 

 

(Ԉ) 

Ҝѩ 

(%) 

 

(Ԉ) 

Ҝѩ 

(%) 

 

(Ԉ) 

Ҝѩ 

(%) 

 221 33% 74 0% 0 45% 99 22% 48 ד109

 387 48% 184 0% 0 41% 159 11% 44 ד110

 150 31% 46 0% 0 38% 58 31% 46 ד111

 318 8% 25 0% 0 77% 245 15% 48 ד112

 186 17% 561 52% 0 0% 329 31% 1,076 

 

 

 

דᴟ112ד109 2  Ἁ ᾬ֢ Ҝѩ 

 

 

22%

45%

33%

11%

41%
48%

31%
38%

31%

15%

77%

8%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

ӣẓ ’ Ẕ҃

דᴟ112ד109 Ἁ ᾬ ▲֢ Ҝѩ

ד109 ד110 ד111 ד112
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ῶ 4 109דᴟ112ד Ἁ ᾬ ▲ ὨП֢ ц  

 ד112 ד111 ד110 ד109 

 ӣẓ Ẕ҃   ӣẓ Ẕ҃   ӣẓ Ẕ҃   ӣẓ Ẕ҃  

 Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ 

ҵ

ѤЍ 
0 0 2 33% 4 67% 0 0 10 77% 3 23% 19 26% 34 46% 21 28% 6 14% 32 73% 6 14% 

Җ

 
0 0 6 40% 9 60% 0 0% 12 86% 2 14% 12 43% 3 11% 13 46% 10 21% 33 69% 5 10% 

Җ

ῠ 
-- -- -- -- -- -- 8 27% 4 14% 17 59% -- -- -- -- -- -- -- -- -- -- -- -- 

 
0 0 19 90% 2 10% 1 9% 3 27% 7 64% 0 0% 0 0% 2 100% -- -- -- -- -- -- 

ᴎ

Ѝ 
-- -- -- -- -- -- 0 0% 27 59% 19 41% -- -- -- -- -- -- -- -- -- -- -- -- 

ҵ  
-- -- -- -- -- -- 0 0% 4 57% 3 43% -- -- -- -- -- -- -- -- -- -- -- -- 

о 

 
0 0 28 93% 2 7% 1 3% 21 68% 9 29% 10 83% 2 17% 0 0% 1 100% 0 0 0  

⁮ 

үᴂ 
-- -- -- -- -- -- 3 10% 5 17% 22 73% 3 30% 7 70% 0 0% 5 63% 3 37% 0 0 
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ῶ4Ɏ ɏ109דᴟ112ד Ἁ ᾬ ▲ ὨП֢ ц  

 ד112 ד111 ד110 ד109 

 ӣẓ Ẕ҃   ӣẓ Ẕ҃   ӣẓ Ẕ҃   ӣẓ Ẕ҃  

 Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ  Ҝѩ 

⅜

Ӣ  
0 0 17 59% 12 41% 3 19% 2 12% 11 69% 2 9% 11 48% 10 43% 5 6% 70 88% 5 6% 

ừϮ

҇  
-- -- -- -- -- -- 0 0% 1 25% 3 75% -- -- -- -- -- -- -- -- -- -- -- -- 

ừ

Ѝ  
0 0 7 78% 2 22% 0 0% 62 93% 5 7% 0 0 0 0 0 0 4 10% 33 87% 1 3% 

ῧӰ

ỉ 
48 48% 18 18% 35 34% 4 12% 5 15% 25 73% 0 0 0 0 0 0 6 30% 14 70% 0 0 

 -- -- -- -- -- -- 3 12% 2 8% 20 80% -- -- -- -- -- -- -- -- -- -- -- -- 

ὧ

 
0 0 2 20% 8 80% 0 0% 0 0% 0 0% 0 0 1 100% 0 0 4 80% 0 0 1 20% 

Њ  
-- -- -- -- -- -- 21 35% 1 2% 38 63% -- -- -- -- -- -- -- -- -- -- -- -- 

ᴫ 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 7 10% 60 82% 7 9% 
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ῶ 5 109דᴟ112ד Ἁ ᾬӂᶁ ⇔  Ὠכ▲

 

109 110 111 112 

Ἁ ᾬ 

▲Ѡᾎ 

Ἁ ᾬ 

ӂᶁ ⇔ 

Ἁ ᾬ 

▲Ѡᾎ 

Ἁ ᾬ 

ӂᶁ ⇔ 

Ἁ ᾬ 

▲Ѡᾎ 

Ἁ ᾬ 

ӂᶁ ⇔ 

Ἁ ᾬ 

▲Ѡᾎ 

Ἁ ᾬ 

ӂᶁ ⇔ 

ҵѤЍ Ѭῐ Ѭ  
1429 

Ɏ ᵅɏ 

Ѭῐ Ѭ  

5,417 Ѭῐ Ѭ  
17619 

Ɏ Ϛɏ 
Ѭῐ Ѭ  

10,476 

Ɏ Хɏ 

ҖӀ  Ѭῐ Ѭ  2,778 5,185 Ѭῐ Ѭ  
5833 

Ɏ ϡɏ 
Ѭῐ Ѭ  

11,429 

Ɏ Ϯɏ 

ҖӀ ῠ --- --- 10,741 --- --- --- --- 

 Ѭῐ Ѭ  
4,375 

Ɏ ҳɏ 
3,333 ROV 500 --- --- 

ᴎ Ѝ --- --- 
17,037 

Ɏ Ϯɏ 
--- --- --- --- 

ҵ  --- --- 2,917 --- --- --- --- 

о  Ѭῐ Ѭ  
8,333 

Ɏ ϡɏ 

11,481 

Ɏ Хɏ 
Ὀ ▲ 83 Ѭῐ Ѭ  324 
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ῶ5Ɏ ɏ109דᴟ112ד Ἁ ᾬӂᶁ ⇔  Ὠכ▲

 

109 110 111 112 

Ἁ ᾬ 

▲Ѡᾎ 

Ἁ ᾬ 

ӂᶁ ⇔ 

Ἁ ᾬ 

▲Ѡᾎ 

Ἁ ᾬ 

ӂᶁ ⇔ 

Ἁ ᾬ 

▲Ѡᾎ 

Ἁ ᾬ 

ӂᶁ ⇔ 

Ἁ ᾬ 

▲Ѡᾎ 

Ἁ ᾬ 

ӂᶁ ⇔ 

⁮үᴂ --- --- 

Ѭῐ Ѭ  

16,667 

Ɏ ҳɏ 
Ὀ ▲ 104 Ѭῐ Ѭ  1,905 

⅜ὧ Ӣ  Ѭῐ Ѭ  
5,370 

Ɏ Ϯɏ 
3,542 Ѭῐ Ѭ  

4,792 

Ɏ Ϯɏ 
Ѭῐ Ѭ  

16,667 

Ɏ ɏ 

ừ Ϯ҇  --- --- 1,481 --- --- --- --- 

ừ Ѝ  Ѭῐ Ѭ  1,875 
31,905 

Ɏ ɏ 
ROV 0 Ѭῐ Ѭ  

10,556 

Ɏ ҳɏ 

ῧ Ӱ ỉ Ѭῐ Ѭ  
24,048 

Ɏ ɏ 
6,111 ROV 0 Ѭῐ Ѭ  4,167 

ὧ  --- --- 8,519 --- --- --- --- 

ὧ  Ѭῐ Ѭ  2,083 0 Ѭῐ Ѭ  208 Ѭῐ Ѭ  1,042 

Њ  --- --- 
28,571 

Ɏ ϡɏ 
--- --- --- --- 

ᴫ --- --- --- --- --- --- Ѭῐ Ѭ  
15,417 

Ɏ ϡɏ 
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֢דᴟ112ד109 3  ▲ Ἁ ᾬӂᶁ ⇔П   
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ϱ ἬṕȲӦӐ ד4 ▲16 МȲ Ἁ ᾬ цҜѩ

Ɫ ӣẓֽῶ3ȲẔװⱢẔ҃ ц Ȳ ד ѝ Bilkovic et al., 2014ȷ) ֝ד

Donna et al., 2023ȷCho et al., 2011ȷ Ȳ2021ȷ ֣ Ȳ2020)ȴѹṼϱ

ӣẓ цҜѩ ӱȲ ӣẓ Ҝ Ἁ ᾬ ѩẂּפ 50%ѿ

ϱȲׁשᵒ ᾘῺ צ ἤȲױѩẂ ὑ ֥ ᴷ ԓ ḕ

ד ӣẓҜἬצ ◦ ᾬМ10% (Macfadyen et al., 2009)ȴ 

Ӧϱ Ҡ῀Ӑ ᴩ4דᾭᾓцכὨȲⱢ═ цḆ Ϥ Ἁ

ᾬ ц  ▲ Ȳѿц Ӑד⇔Л֝ ▲ цד ׄ Ȳ֪ױӐ

ϚḔ иέц Ἁ ᾬ Пủ ἤ ◦ ᾬᾭ

ᾓȲ֪ױӐ ד113 ═ ▲ צ ПҵȲϷ Ғӭ› Ἁ ᾬ

Пủ ἤ ▲ц ◦’Ṏ ỗ ӘϩеҨ ᴩ ◦ ᾬ ᵂ

∟П1 в›Ἇ ▲Ȳ 2 ֢ ᴩ3װ ▲ȲЛ֝ὑӐ Пד4‹ ▲

ׄ ȴṼ ד113 Ḗ Ἁ ᾬиӁ ▲ᴟю 5

Ɏ Җ ȳМ ȳ⁮ ȳὧ ц ɏȲѹḕ1 ᴟю 2 ȲԚ 10

Ȳ֪ Ӑױ ὑ113ד⇔ ᴩѬῐ Ѭ זּ ▲ Ἁ ᾬП ứ

⁄ ═Ӑ ═ ▲ᾼ ҵȲṳ ֥ ᴷ109דᴟ112ד ▲ ц ▲

Ѡᾎ ∟ȲѿҖ ứ ӀҵѤЍц ҖӀ ȷМ ứⱢ о

ц ∟ ȷ⁮ ứ ⁮үᴂȳ⅜ὧ Ӣ ȷὧ ứⱢừ

Ѝ ȳῧ Ӱ ỉȷ ⁄ ứⱢ ὧ ц ȲԚ5 Ȳ10 Ἁ

ᾬиӁ ▲ Ȳ֢ ᴟю ᴩ1 װ ▲Ȳ ֽῶ 7Ἤӱȴ 

Ӧῶ 3ȳῶ 5ц  3 ӱȲѿ⅜ὧ Ӣ ȳ ҵѤЍП Ἁ ᾬӂᶁ

⇔ ꞋⱢ֢ד⇔Ἤצ ▲ МП ᶧ› 5֤ Ȳ2ױ Ἁ ᾬӂᶁ ⇔

ᵒשׁ ֮ᾘῺ ц ◦ԅ ԏ Є Ȳ ד ѝ Ӽ֝Ȳ

ᾘῺ иᵉὑὧҖᾘῺ ȳᴫ⁮ ᾘῺ ɎỂὙ Ȳ2017ɏȴ 

Ṽױ֪ ד113 Ḗ ὙȲ Ἁ ᾬӂᶁ ⇔ 2

ᴩЛ֝ủ ›∟П ▲֢3 ȲӐװ ѿ⅜ὧ Ӣ ц

ҵѤЍԚ 2 Ȳ ᴩ֢3 Пװ ⇔ Ἁ ᾬ ▲Ȳиᵑᴯὑ Җ

ȳ⁮ ᴩ ἤ ▲Ȳ ⇔ ›∟ ▲ᴯ Ṽ е

ҨἬ ᴯ ᴩ ▲ȲӼҠ ủ ἤ ▲ᴯ ЛϚ Ȳ֪ױӐ ᴩ
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ҵѤЍц⅜ὧ Ӣ ⇔ Ἁ ᾬ ▲П ȳװ ▲ᴯ ▲ ⇔ ה

Ṽ ᾓ ȴ ᴩ Ɫ1133דѣᴟ10ѣȲ Ṽ ֮ȳ

ᾓцủ ֪ ἤ Ȳѿᵓ ᵓ ᴩ Ἁ ᾬиӁ ▲Ȳֽῶ6Ἤӱȴ 

 

ῶ 6 113ד Ἁ ᾬ ▲ ц ▲Ѡᾎ  

▲  
▲ (Ṽ

ᾓ ) 

Ϣ Ɏ֥

ѿϱ Ѭ ɏ 
▲Ѡᾎциέ  

ӀҵѤЍ 

5ѣỞ ᴩ 

(ủ ἤ ▲ц

∟ ▲) 

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

ҖӀ  
5ѣỞ ᴩ 

(ᴟю ▲1  (װ

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

∟  
6ѣỞ ᴩ 

(ᴟю ▲1  (װ

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

о  
5ѣỞ ᴩ 

(ᴟю ▲1  (װ

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

⁮үᴂ 
5ѣỞ ᴩ 

(ᴟю ▲1  (װ

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

⅜ὧ Ӣ  

3ѣỞ ᴩ 

(ủ ἤ ▲ц

∟ ▲) 

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

ừ Ѝ  
5ѣỞ ᴩ 

(ᴟю ▲1  (װ

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

ῧ Ӱ ỉ 
4ѣỞ ᴩ 

(ᴟю ▲1  (װ

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

ὧ  
4ѣỞ ᴩ 

(ᴟю ▲1  (װ

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 

 
4ѣỞ ᴩ 

(ᴟю ▲1  (װ

ᴟю 5ᴯ Ѭ ɎẔМ

ᴟю 1ᴯ Ѭ ɏȴ 

Ѭῐ Ѭ זּ ȲכὨ

ד ѝ иέȴ 
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Ṽ ḖȲ Ἁ ᾬ ▲ ѿ ◦’ ц Ӣ ᾬ

ⱢѻȲṼ ◦’Ṏ ◦’ ӂ Ȳ и ד113 Ἁ ᾬ

▲ Ὼ ◦’ ц’ ᾼȲ Җ ɎὧҖṔ ừ Ỵ

ʟ ’ ц Ѭ ᾬ ’Ṏ ɏȲ֢ ’ ᾼצӰῧ ȳ

ϟэȳ ȳ ȳ ȳЄᾎ ȳⱵ ȳⱵ ȳ Ӱц ṔᴟϮ

Ṕ ѿвП ȷ ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ’ ᾼצ

ϟэȳ ҁȳ ȷừ Ѝ ( ₨ ’Ṏ )’ ᾼϟэȳ ȳ

ȳӰῧ цẔ҃ṙ ȷῧ Ӱ ỉ(Ӱ ỉ’Ṏ )’ ᾼϟэȳ ȷ

о (O ’Ṏ )’ ᾼⱢ ȷ ∟ (ᴫ ֮)’

ᾼӰῲȷ ⁮үᴂ(үᴂ е )’ ᾼ ȳ ֮Ӣ Ṇȳ

֮ȷ⅜ὧ Ӣ ( ◦Ӣᾬ ᾬ Ṏ ц Ϝ е )’ ᾼ’Ṏ

вѬ ᾬᶁ Пȷ ὧ ( ’Ṏ )’ ᾼ֢ Ѭ ᾬȷ

( ҁӰᴞ ’(Ἐᾬנּ ᾼ ҁӰɎ ỵ ȳ Ӱц ɏȴϱ

◦’ Ԛ10Ȳ֢ ᴟю ▲1 Ɏװ ה Ғ ɏȲṳװ 2

⇔ Ἁ ᾬ ▲ᴟю3 Ȳѿװ Ӑ Ḗ ứ Ἁ ᾬ

▲ᴟю16װȲ  ⇔ᴟю 15,000еѐɎֽῶ 7ȳῶ 8ц  4ɏȴ 

ῶ 7 113ד Ἁ ᾬ ▲ ц װ ῶ 

 ▲ Ɏ Ὼ ◦’ ɏ Ἁ ᾬ ▲  װ

Җ

 

ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ ᴟю4  װ

ҖӀ (ὧҖṔ ừ Ỵ ʟ

’ Ѭ ᾬ ’Ṏ  
ᴟю1  װ

М

 

∟ Ɏᴫ ֮ɏ ᴟю1  װ

о Ɏᴼ ’Ṏ ɏ ᴟю1  װ

⁮

 

⁮үᴂɎүᴂ е ɏ ᴟю1  װ

⅜ὧ Ӣ ( ◦Ӣᾬ ᾬ Ṏ ) ᴟю4  װ

ὧ

 

ừ Ѝ Ɏ ₨ ’Ṏ ɏ ᴟю1  װ

ῧ Ӱ ỉɎӰ ỉ ’Ṏ ɏ ᴟю1  װ

 

ὧ Ɏ ’Ṏ ɏ ᴟю1  װ

Ɏ ҁӰᴞ Ἐᾬɏ ᴟю1נּ  װ

 Ɏ ᴯȸ  װɏ ᴟю16װ
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ד113 4  Ἁ ᾬ ▲ П Ὼ ◦’ иӁ  
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ῶ 8 113ד Ἁ ᾬ ▲ ⇔ ῶ 

 ▲֮  
Ἁ ᾬ ▲ ⇔ Ἁ ᾬ ▲ 

  ⇔(m) װ   ⇔(m) װ 

ὧ  ừ Ѝ  

A 300 
ᴟю

1  
--- B 300 

C 300 

Җ  ҖӀ  

A 300 
ᴟю

1  
--- B 300 

C 300 

Җ  ҵѤЍ 

A 300 
ᴟю

1  

▲ᴯ ▲

 ⇔ Ṽה

ᾓ  

ᴟю 

3  
B 300 

C 300 

М  о  

A 200 
ᴟю

1  
--- B 100 

C 100 

М  ∟  
A 200 ᴟю

1  
--- 

B 200 

⁮  ⁮үᴂ 

A 300 
ᴟю

1  
--- B 200 

C 200 

⁮  ⅜ὧ Ӣ  

A 300 
ᴟю

1  

▲ᴯ ▲

 ⇔ Ṽה

ᾓ  

ᴟю 

3  
B 300 

C 300 

ὧ  ῧ Ӱ ỉ 

A 300 
ᴟю

1  
--- B 300 

C 200 

 ὧ  
A 400 ᴟю

1  
--- 

B 400 

  

A 300 
ᴟю

1  
--- B 300 

C 300 

ᴷ ▲ ▲ ⇔ цװ װ ᴟю16װȲ ▲ ⇔ᴟю 15,000 

ȸ Ἁ ᾬиӁ ▲ ȳᴯװ ц ⇔Ṽ ц ֮ᾭᾓ ה ȴ 
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2.1.2 ▲Ѡᾎ 

Ɫ ḟ ◦ ᾬ ȲӐ Ṽ Ὑ ḖȲ Ԓ ᴟ112ד109

ד ▲ ȳ ◦’ ц Ӣ ᾬ Ȳ Ἁ ᾬ ▲ ᵂ

Ȳ ▲ᾼ ֯ὑ ἉП ◦ ᾬ ц ȲẔ иᵑⱢ

ȳ ӣẓȳ’ цẔһ Ȳ ϚḔϠ ▲ П ◦ ᾬ ᾓȴ 

Ӑ ѿɦѬῐּז ɧ Ѭӭ ᾎ(visual strip-transects method)ɎMcCormick 

and choat, 1987ɏ ▲ Ἁ ᾬиӁȲṳṼ Ḗ Ὑḕ װ ▲П

Ѭᵂ Ϣ 5֤ Ȳ Ȳὑḕ Ȳ זּ▲ 100m Ȳᾘ

ᴩẒ ֢1.5m▲ ȳὁ Ȳּנ вП Ἁ ᾬП

Ȳ Ѭ ц Ἁ ᾬ נּ ὑּנ ῶМȲ ▲ ן Њ₤ ᾬȲ

Є₤ ᾬȲ Ӧן П Ἁ ᾬ ▲ ᾬȲ Ѭד

ᵗּנ Ἁ ᾬȲṳ ϚḔ ױ Ἁ ᾬӂᶁ ⇔ȴ 

 

1.5                      

1                      

0.5      5     10     15     20 

0.5                      

1                      

1.5                      

 5 Ѭ זּ ▲П ӱ 

 

  

 6 Ӑ ▲ Ἁ ᾬП Ѭ זּ ▲Ѡᾎ ѱ(112/9/13ὁ ) 
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Ἁ ᾬӂᶁ ⇔П Ѡ֪ה ▲Ѡᾎȳ ▲ ֪ ᴖЛ֝צἬ

Ȳᴕ Ἁ ⇔ѿḕӂѠеṭҏ ◦ ᾬԈ ֽῶ 9Ȳ

ṳ ϚḔ Ӑ ᴟד109 ד112 ▲ Ἁ ᾬӂᶁ ⇔ц вҵד

▲ Ἁ ᾬӂᶁ ⇔ ѝ ѩ Ȳ֪ Ӑױ Ἁ ᾬ ⇔ ᴯѿ

ḕӂѠеṭ Ἁ ᾬԈ Ɫ ȴ Ӑ ▲ⱢЊ ȲҠ ὍЄצ Ȳ

ЬҠᵂⱢ в Ἁ ᾬӂᶁ ⇔ ҵ П ᴕȴ 

 

ῶ 9 Ἁ ᾬӂᶁ ⇔ ▲  

▲֮   ▲Ѡה 
ӂᶁ ⇔ 

(Ԉ/ӂѠеṭ) 
ẃ  

ѡ ɎѡӐɏ 2020 ἉὈ ▲ 2,926 Kuroda et al.,2020 

⁮ цῺ  2022 ἉὈ ▲ 46 Ñ 6 Owiredu et al.,2022 

ὧ⁮  2022 ἉὈ ▲ 2,473 ð 3,116 
Meyerj¿rgens et 

al.,2022 

М ⁮  
2009-

2010 

ἉὈ ▲ˍ

Ѭ ▲ 
693 

Bergmann et al., 

2015 

֮М  

Ɏᾎ ɏ 
2009 ROV 3 

Bergmann et al., 

2015 

Ṹ  

Ɏ Ѳɏ 

2010-

2011 
Ѭ ▲ 1,439 

Bergmann et al., 

2015 

ӆἮớ  
2002-

2011 
 3,635-7,710 

Bergmann et al., 

2015 

Ṗ 

Ɏּר Ғאɏ 

1989-

2011 
ROV 632 

Bergmann et al., 

2015 

ABC  

Ɏ Ғ ѩ֮ ɏ 
2000 Ѭ  0-4,590 

Bergmann et al., 

2015 
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2.1.3 ▲Ḕ  

1. › ᵂ  

ᵂ ṿӣ GPS ᴟ ▲ ᴯȲӦ ϱᵂ ѻ ╓ӱЏᵂϢ

ᴩѬϯ ӱứᴯȲὍ Ѭ ӱ Ὼᵂ ϯצ Ѭᵂ Ȳᵂ ⁄֯ 

Ὼ ᴩᶹ ЏᵂȲ Ѭ ӱ ϱᵉὍȲᶙכ ϱᵂ ׄԓ ӱ∟Ȳ Ѭᵂ

ѻ Ѭ Пד Ȳ ׄԓ ╟ ṳ Ѭ ϯ Ȳ

Ѭ Ḋцᵂ Ḋϯ ᴟ Ἁᶩ ᴩ Ἁ ᾬ ▲ ȴ 

ᵉ Ȳ Ѭ ӱ ɎҔᵶ цѡ ɏ ὑ

ᾼ Ȳ ӱ цᵶẘ⇔ᾼ і ѐȲ֯ ϱḕ100еѐ ӱ

П Ȳ ֽ  5Ἤӱȴ 

2. ᴩ ▲ 

ᶙכ› ᵂ ∟ᵛҠ ᴩ ▲Ȳ Ѭ ṿӣѬϯ ᾘ

ᴩ ПἉ ὁ Ȳ Ѭ ѿӭ ҿҢẒ П ἉȲֽצ

ᾬȲ⁄Сѿ Ẕᴯ ṳ ӱὑ נּ Ȳּנ …ѿ Ѡהẃᵧ

ᾬПד ᴯ ȴẔ ▲ѠֽהϯȲӐ ▲SOPֽ  8ȸ 

(1) (0m)ȲӦ ᴟῺὁ Ɏᵶѡ ц ɏȳ ֣ 180⇔

ὁ ȴ 

(2) ᾘ Ἁ ᴩ ὁ Ȳ Мצ ᾬἨ ᵛ ᴩὁ ếּנ Ȳ֝ ѿ

◦ Ἠ ╘ ϱ ϩҠцП ᾬȲѿ―∟ ᾬẃ ▲ȴ 

(3) ḕ100m ᴩ180⇔ ὁ ц Ң цҿ Ȳ֢1 ѱȴ 

(4) ▲ᶙכ∟Ȳן╘ Ἁ ᾬ ▲Пד ḊȲṳ Ἁ ᾬ Ȳѿᵓ

Ӑ ∟ ◦ ᾬӢỄ ȴ 

(5) ѬϢ Ӑ (Ἁ) ▲ ᾬּנ ῶȴ 

   

 7 Ӑ ▲ Ἁ ᾬП Ѭ זּ ▲ נּ (112/9/13ὁ ) 
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 8 Ѭ זּ ▲ Ἁ ᾬSOP 

  

╘ן ד▲  
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2.1.4 Ϣ ⇔ 

Ӑ ᴩѬῐ Ѭ ▲ᵂ Ȳ ӦӐ ѻ═Ϣ Ȳ

CMASѬῐצ ѬϚ╦ Ȳ Ѭ Ȳד10

350ѿϱȲϯ Є ⇔ 50ᴏȲѬϯᵂ ▲ ᴩӦ Ỵ צ еҨ

∑ ╓ Ȳṳ צ Ѭ Ϣ ᴩ ▲Ȳḕ װ ▲ᵂ ᶁṼ

ד Ѭᵂ ׄԓ ứȲӦ֥ Ѭᵂ ѻ ᵂ Ϣ ѿ5Ϣи ᴩȲṳ

ὑ ᴩӐ Ἁ ᾬ ▲МȲḕϢװѬϯᵂ Люὑ2ќ П Ѭ Ȳ

ѿ Ӑכ ḖȲד Ϣ и ֽϯȴ 

 

ở֤ ѬϢ Пד  

 

(

ѻ═

Ϣ) 

 

☻  

  

℅Ӆ  
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Ὥ ṏ 

 

 

 

∑  
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ѵׁ  

  

ᶥ╜  

 

  

 

  

ᵦ∑Ӆ 

  

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

36 
 

2.2 ᾬиӁ ▲ 

2.2.1 ▲ цװ  

Ṽ Ӑ Ḗ Ὑв ȲӐ Ṽ Ἁ ᾬ ▲ ֽҖ ứ

ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏц ҖӀ Ɏ Ѭ ᾬ ’

Ṏ ɏȷМ ứ о Ɏᴼ ’Ṏ ɏц ∟ Ɏᴫ

֮ɏȷ⁮ ứ ⁮үᴂɎүᴂ е ɏц⅜ὧ Ӣ Ɏ ◦Ӣ

ᾬ ᾬ Ṏ ɏȷὧ ứừ Ѝ ɎὧҖṔ ừ Ỵ

ɏцῧ Ӱ ỉɎӰ ỉ ’Ṏ ɏȷ ⁄ ứ ὧ Ɏ

’Ṏ ɏц Ɏ Њ  ’Ṏ ɏȲѿ10ױ ֝Ḕ ᴩ

ᾬиӁ ▲ᵂ ȴ 

Ӑ Ṽ› Ἁ ᾬ ▲П ֝Ḕ ᴩ ᾬ ▲ᵂ ȲṳṼ

Ḗ ὙȲ ϱ ᴩ ḕװ ▲ 15ᴟ25и ѿ ◦’Ṏ Ἤ

ứП ӭ ▲ᾎ ᾬȲᴟюᶙ240כ ᾬ ▲ Ȳḕ

ӂᶁ15װ Ɏֽῶ 10ἬӱɏȲṳ Ӑ ᾬ ▲240 ϱ

ᴟ ◦’Ṏ iOcean◦’Ṏ Ȳ ῏ở֤ Ɫɦ113▲ ɧȲѿ

Ӑכ ⇔ד Џᵂӭכ Ȳṳ֝ ◦’Ṏ еӖּד ȳṥ▲

Ἤ֫ ▲ Ὠṳכ ᾬӂᶁ ⇔Ȳ∂Ӵ ᾬד

Ȳ вҵד ѝ ц ◦’Ṏ ד ▲ ѩ иέȲѿ

8Є П ᾬᴆ╬ ȴ 

2.2.2 ▲ѠᾎцḔ  

Ӑ ӣ ◦ỗ ◦’Ṏ Ἤ ӣП ӭ ᾎɎ´ Ȳ2020ɏ

ᴩ ᾬ ▲Ȳּנ ▲ Ɏ ȳ ⇔ȳ ⇔ȳ ȳ

֣ɏȳ ▲ Ɏ Ở ȳ Ở ⇔ȳ ḇ ȳ ḇ ⇔ɏȳ ᾬ

ӭц ɎҔᵶ ȳ ӣẓȳ’ цẔ҃ ɏ ד ȲṼӐ

Ḗ Ὑ ứḕװ ▲ Ɫ15ᴟ25и ṳѿӭ ᾎ ᾬȲẔ

▲☼ и ֽϯȲ 

1. ЀȲ ᴩὑ Ὅ ∟Ȳ ứ ᴯ ȴ 

2. Ӊ њ GPS APPȲ ứᴯ∟ Ở ȴ 
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3. Ở ᾬ ȳ Ѡ ȳ֣ ȳ ▲ ᴯ ȳ

כ ⇔ ȴ 

4. ḕװ ▲ Ɫ15ᴟ25иפּ ȴ 

5. ▲ ḇ∟Ȳ ᾬ ▲ ϱ ᴟ ◦’Ṏ iOcean◦’

Ṏ П ӭ ֫ Ȳ ῏ở֤ ɦ113▲ ɧȴ 

ῶ 10 113ד ᾬ ▲ цװ ῶ 

▲ Ɏ Җ ȳМ ȳ⁮ ȳὧ ц Ԛ10 ɏ 
ᾬ 

▲  

1 

Җ  

 

ӀҵѤЍ 

Ɏ ӀѬ ᾬ’Ṏ ɏ 

60  

Ɏ4  ɏװ

2 ҖӀ  

ɎὧҖṔ ừ Ỵ ʟ

’ ц Ѭ ᾬ ’Ṏ ɏ 

15  

Ɏ1  ɏװ

3 

М  

 

о  

Ɏᴼ ’Ṏ ɏ 

15  

Ɏ1  ɏװ

4 ∟  

Ɏᴫ ֮ɏ 

15  

Ɏ1  ɏװ

5 

⁮  

 

⁮үᴂ 

Ɏүᴂ е ɏ 

15  

Ɏ1  ɏװ

6 ⅜ὧ Ӣ  

Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ

е ɏ 

60  

Ɏ4  ɏװ

7 

ὧ  

 

ừ Ѝ  

Ɏ ₨ ’Ṏ ɏ 

15  

Ɏ1  ɏװ

8 ῧ Ӱ ỉ 

ɎӰ ỉ ’Ṏ ɏ 

15  

Ɏ1  ɏװ

9 

 

 

ὧ  

Ɏ ’Ṏ ɏ 

15  

Ɏ1  ɏװ

10  

Ɏ ҁӰᴞ  Ἐᾬɏנּ

15  

Ɏ1  ɏװ

   ▲   240  
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2.3 ₤  

∟ Ɫ ₤ ◦ ᾬПד ἤȲ ₤

Ӑ Ἁ ᾬ 10ПỂ ᴩҵȲϷṼ Ḗв

ὙȲ ֥ ד 5 (דᴟ112ד109) ▲ ₤ ⇔ ПỂ ᴩ

ѬцӢᾬ ɎḶ ɏ ₇ ц ₤ ȴ Ѭ ₤ ѿɦ Ӣᾬ

ῶѬὈ ᾎɧ ᴩȲӢᾬ Ӽ Ѭ П Ὼᾼ Ỵậ Ӣ

Ḷ Ɫѻȴẓ ц֝ ∟ ᴩȴ 

Ӑ ṼӐ Ḗ ứᴟю 30 Ѭ ₇ 15Ӣᾬ ₇Ȳ

Ɫ Ṯц ᵍ ₇иέ Мҷ ֪ ȲӐ 32 Ѭ ₇ 16

Ӣᾬ Ḷ ₇ɎԚ 16 ѬцӢᾬ Ḷ ₇ɏȴ Ѭ ѠᾎȲἋ

Ӑ ד ѠᾎȲṿӣManta netὑ Ȳѿ 2 ѿϯ ⇔Ὀ

ᴩ20и ן ₤ ȷӢᾬ ₇Ȳ ɦ Ӣᾬ М ₤ ᾼẦᵂ

╓і(Harmonized protocol for monitoring microplastics in biota)ɧ ⁄Ȳᴟ֢

П ῺҠ ц Ỵ 30 ӢḶ ȲԚ 16Ӣᾬ ₇

Ɏḕ Ӣᾬ Ḷ 30ȲԚ 480Ḷ ɏȲ∟ Ӑ ᴩ ᾓц ḖȲᴕ

ᾼ Ḷ ѿ ᴩѩ ȴ 

2.3.1 ֮  

Ṽ113ד⇔ Ḗ Ȳ ₤ ֮ ѿӐ Ἁ ᾬ

10ц5 ɏדᴟ112דɎ109ד ▲ ₤ ⇔ ПᾈЎҏ ЀɎ

15mц5mɏ ᴩ Ѭ ц Ȳṳὑ Ὼ Ỵ ῺП Ӣᾬ

ӢḶ ₇Ȳѿᵧ ἤȲ Ḇ  ц ▲ Ể ₤

оц Ȳṳ ◦’Ṏ ד ▲ ᴩѩ ц вҵד ѝ ѩ

Ȳѿᵓ∟ ₤ ẃ ȴ֪ױӐ ᴷ иέ 32 Ѭ

₇ц16Ӣᾬ Ḷ ₇ɎԚ 16 ѬцӢᾬ Ḷ ₇ɏȴ

ȳ ᴯц Ӑ Ṽ Ӣ ȳ֮ᶮȳ цщ ֪ ᴩ ⇔ ȴ 
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Ṽϱ ἬṕȲӐ ϚḔиέ109דᴟ112֢דᾈЎҏ Ѐ5mц15m

П Ѭ ₤ ⇔Ɏֽ  9ᴟ  11ȳῶ 11ἬӱɏȲԛ╚ 5 ד ₤

⇔ ᾈЎҏ Ѐ Ɏֽῶ 13ц  12ᴟἬӱɏȲᵂⱢӐ(ד113)⇔ד

ȴ ѩ צדᴟ112ד109 ₤ נּ⇔ Пҏ ЀҔᵶ

о ȳ ⁮ Ѭ ȳ  еἇ ȳ ⁮ ѝ ȳ Җ ѬᾈȲẔ ₤

⇔ Пи ֽϯ: 

о ҏ Ѐ 15mц 5m ₇ ₤ ⇔ ὑẔ҃ ᾈЎЀ

₤ ₇ȲяẔ╥112דП ҏ ЀɎ 15mɏ ₇ ₤

⇔ Ɫ2.28 items/m3Ȳ ҏ ЀɎ 5mɏ ₇ ₤ ⇔1.70 items/m3ȷ

ד111 ҏ Ѐ 5m ₤ ⇔Ɫ1.23 items/m3ȲⱢ ⇔ד ₤

⇔ ᶧ ϮȲᴖ ҏ Ѐ 15m₤ ⇔Ɫ0.15 items/m3ȷ110דȲ

ҏ Ѐ 5m ₤ ⇔Ɫ0.54 items/m3ȳ ҏ Ѐ 15m

₤ ⇔Ɫ0.35 items/m3ȲӦ ϮדПиέ ὨҠ῀Ȳ112ד ҏ Ѐ

5mП ₤ ⇔ ῺȲᵀדד111 ד110 ⇔ ⁄ Єȷ

ҏ Ѐ 15mП ד112 ₤ ⇔ цד111 ד110 ꜙЄȲ

֪ Л֝ц ᾓ ֪ Ꞌ Ὠȴ ҏ Ѐ Ὼὑ М

ѭϩ ҏѬЀȳ Џ цẔ҃ ȲЬ ϚḔὑ ᾈЎМ ȳϱ

ᴩ ₤ ц Ȳѿ Ҡ ẃ ȴӦὑ ῺϮדꞋצ

₤ נּ⇔ Ȳ֪Ӑ о ҏ Ѐ Ɏ 15mц5mɏԝⱢӐ

П5⇔ד113 ד ₤ ⇔ ПϚᾼ ṳ ᴩ Ȳѿ  

ȲḆצ ₤ ╜ ȴ 

⁮ Ѭ ҏ Ѐ 15mц 5m ₇ὑ ᴟד110 ד112 ₤ ⇔

ῺПҵȲϷⱢד ⇔ד Ѭ ₇ ₤ ⇔ ᶧ›ХȲӐ Ѭ

ҏ Ѐ ᴯ ᵛⱢ ֮ Ѭ љἬ֯ ПϚȲѹ Ὼׄӂ Ȳ ֮

♄ Ȳ љ ủ Л֝ ה֢ ȴ ὑ112ד Ѭ ҏ Ѐ

 5mц 15m₇ ₤ ᶮᾭҜѩ ֵⱢ ᾚ ȲҠ ֮ ц

ἬṿӣП’ Ḋ Ἤ ᾼ ӣẓד …Ȳ вҵѝ ֽ ц

П ◦ ₤ ⇔ ▲ѝ МӼ ҏױ Ȳ ᾚ Ҝѩ ֵȲ

Ὼ ♄ צ (Kang et al., 2015; Cheung et al., 2018ȷ ◦’Ṏ Ȳ2020)ȴ
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Ӑױ֪ ⁮ Ѭ ҏ Ѐ Ɏ 15mц5mɏԝⱢӐ ⇔ד113

П5 ד ₤ ⇔ ПϚᾼ ц ᴩ ȴ 

Ṽ 9ȳ 10ȳ 11цῶ11ἬӱȲ  еἇ ҏ Ѐ 15mц5m

₇ ₤ ⇔ ὑ111דц112ד Ѭ ₇ӑ FTIRиέȲ ᴟ112ד109

ד ₤ ⇔ ╥ ὑװ о П 15mц5mҏ ЀȲѹὑ109ד

ц110דП еἇ 5m ₇ ₤ ⇔ ὑ1.00 items/m3ѿϱȲ109

ד 15m ₇ ₤ ⇔ 1.81 items/m3Ȳ111ד 15m ₇

₤ ⇔ 0.79 items/m3Ȳ֪ױӐ  еἇ ҏ Ѐ Ɏ

15mц5mɏԝⱢӐ П5⇔ד113 ד ₤ ⇔ ПϚᾼ ѹ

ᴩ Ȳѿ Ḇ  ц ₤ ȲḆצ ₤ ╜

ȴ 

Ṽ  9ȳ  10ȳ  11цῶ11ἬӱȲ109דᴟ112ד ⁮ ѝ ҏ Ѐ

15mц 5m ₇ ₤ ⇔ Ȳ֪ױӐ ∟ ϚḔׁשέ ⁮

ѝ ҏ Ѐ ₤ ⇔ оциέȲṳ ⁮ ѝ ҏ Ѐ Ɏ

15mц5mɏԝⱢӐ П5⇔ד113 ד ₤ ⇔ ПϚᾼ Ȳṳ

ᴩ Ȳѿ Ḇ  ц ₤ циέȲ ϱ Ϡ

₤ ẃ ȴ 

Җ Ѭᾈҏ ЀɎ 15mц5mɏ ₇ὑ110דц112ד FTIRи

έɎֽῶ11ἬӱɏȲ Ѭᾈҏ Ѐ 15mц5m ₤ ⇔ Ꞌ ῺȲד

ד109 ד111 15mц5m ₇ӑ FTIRиέȲᵀ ₤ ⇔

Ẕ҃ד⇔דѩϷ ῺȲѹӐד Ѭᾈד ѝ Ȳ Ѭᾈϯ ѝ ӱ

₤ ⇔ 4.701 items/m3Ɏ ₲ Ȳ2023ɏȷцWong et al. (2020) ὑ2018

10ѣᴟ12ѣПד ▲ Ѭᾈϯ Ȳ Ὠ╓ҏ ₤ ⇔Юὑ10.1ð5.1 - 70.5

ð30.6 items/m3ȷ   Ɏ2018ɏ ▲ ѬᾈЀ ₤ ⇔ Ɫ0.41 items/m3Ȳ

Ӧѝ ὙȲ Ѭᾈ ╥ϯ Ἠҏ ЀП ₤ ⇔Ꞌ ὑ Ẕ҃

ᾈЎҏ ЀȲ֪ױӐ Җ Ѭᾈҏ Ѐ Ɏ 15mц5mɏԝⱢӐ

П5⇔ד113 ד ₤ ⇔ ПϚᾼ ṳ ᴩ иέȲ

ѿḆᶙ ц Ѭᾈ ₤ ᶮ Ȳ ᵗὑӑẃצ ứᾈЎҏ Ѐ

₤ ╜ Ѡ֣ПṼ ȴ 
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Ӑ ὑ› ὙȲⱢ Ṯц ᵍ ₇иέ Мҷ ֪ ȲӐ

16 ₤ Ɏ ѬцӢᾬ Ḷ ₇ɏȲ 10 Ἁ ᾬỂ

₤ ц═ ᴩ5 ד ₤ ⇔ П ₤ ПҵȲ

Ӑ ⱢḆԓ ἤцᶙ ᾈЎҏ Ѐ ₤ цỂ Ἁ ᾬ

ἤ Ȳѹᴕ ₤ ₇ FTIRиέ ᵒ ₤ Ḋ

ц ⇔Ȳ֪ױ Ӑ ד ᾈЎҏ Ѐ ₤ ȳ ц FTIR

иέ ₇ȲӐ ԛ Ғ1 ∟ ҏ Ѐ 15mȳ 5mцӢᾬ

Ḷ ₤ ₇ ᴩ ɎԚ 16 ₤ ц ɏȲṳ

∟ Ɏᴫ ֮ɏ Ἁ ᾬỂ ᴩ ₤ ȲḆԓ ἤ

∟ цᾈЎҏ Ѐ ₤ ἤц ₤ Ȳ ₤

Ḇᶙ оѹḆ  ц ▲Ȳצ ◦ ᾬц ₤ П

ᴆ╬ẃ ȴ 

ṼӐ Ḗ Ȳצ Ӑ ὑ113ד ɎҖ ȳМ ȳ

⁮ ȳὧ ц ɏ ₤ ֮ ֽῶ 12ȳῶ 13ц  12Ἤӱȴ 

 

ᾈЎҏדᴟ112ד109 9  Ѐ 5m Ѭ ₇ ₤ ⇔ѩ  
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ᾈЎҏדᴟ112ד109 10  Ѐ 15mѬ ₇MPs⇔ѩ  

 

 

 11 109ᴟ112דᾈЎҏ Ѐ 5mц15mѬ ₇MPs⇔  
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ῶ 11 109דᴟ112ד ᾈЎҏ Ѐ Ѭ ₤ ₇П ₤ ⇔ ῶ 

Ѭ ᴯ  
ד109 ₤

⇔ 

ד110 ₤ 

⇔ 

ד111 ₤

⇔ 

ד112 ₤

⇔ 

 ᾈЎҏ Ѐ  items/m3 items/m3 items/m3 items/m3 

Җ  Җ Ѭᾈ 5m 0.35 
0.28 ( 4-7ѣ) 

0.39 0.10 
0.58 ( 9-10ѣ) 

 Җ Ѭᾈ 15m 0.12 
0.06 ( 4-7ѣ) 

0.28 0.10 
0.26 ( 9-10ѣ) 

 ᴎ ›  5m --- --- 0.15 0.61 

 ᴎ ›  15m --- --- 0.19 0.31 

М  ∟  5m --- --- 1.29 0.04 

 ∟  15m --- --- 1.63 0.08 

 о  5m 0.40 
0.54 ( 4-7ѣ) 

1.23 1.70 
0.31 ( 9-10ѣ) 

 о  15m 1.01 
0.35 ( 4-7ѣ) 

0.15 2.28 
0.17 ( 9-10ѣ) 

 о Ѭ  5m 0.05 0.99 0.18 0.13 

 о Ѭ  15m 0.10 0.36 0.09 0.33 

 ὭҖ  5m 0.17 0.26 --- --- 

 ὭҖ  15m 0.05 0.28 --- --- 

⁮  ϥ  5m 0.35 0.19 0.58 0.66 

 ϥ  15m 0.06 0.09 0.6 0.73 

 ⁮ ѝ  5m 0.61 0.12 0.38 0.05 

 ⁮ ѝ  15m 0.31 0.22 0.89 0.18 

 ⁮ Ѭ  5m 0.05 0.68 0.75 0.53 

 ⁮ Ѭ  15m 0.20 0.31 0.26 0.35 

 ϡЧ  5m 0.19 0.66 0.57 0.11 

 ϡЧ  15m 0.32 0.35 0.19 0.65 

ȸӐῶ ПἉᴥⱢ ᴥῶӱ FTIRиέȴ 
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ῶ11Ɏ ɏ109ᴟ112ד ᾈЎҏ Ѐ Ѭ ₤ ₇П ₤ ⇔ ῶ 

Ѭ ᴯ  
ד109 ₤

⇔ 

ד110 ₤ 

⇔ 

ד111 ₤

⇔ 

ד112 ₤

⇔ 

 ᾈЎҏ Ѐ  items/m3 items/m3 items/m3 items/m3 

⁮   еἇ  5m 1.00 
1.03 ( 4-7ѣ) 

0.14 0.19 
0.11 ( 9-1ѣ) 

  еἇ  15m 1.81 
0.47 ( 4-7ѣ) 

0.79 0.17 
0.13 ( 9-10ѣ) 

 ⅜  5m 1.55 
0.36 ( 4-7ѣ) 

0.06 0.15 
0.05( 9-10ѣ) 

 ⅜  15m 0.23 
0.28 ( 4-7ѣ) 

0.11 0.20 
0.05( 9-10ѣ) 

 ⅜ὧҳ  5m 0.03 0.32 0.12 0.05 

 ⅜ὧҳ  15m 0.09 0.25 0.02 0.06 

ὧ  ὧẨ⁮  5m --- --- 0.05 0.02 

 ὧẨ⁮  15m --- --- 0.08 0.02 

 ῧ ṃỚ  5m 0.01 0.04 0.03 0.03 

 ῧ ṃỚ  15m 0.04 0.04 0.19 0.02 

 ῧ ếӂ  5m 0.10 
0.02 (4-7ѣ) 

0.19 N.D. 
0.06 (9-10ѣ) 

 ῧ ếӂ  15m 0.03 
0.03 (4-7ѣ) 

0.66 0.05 
0.04 (9-10ѣ) 

 ừ  5m --- --- 0.1 0.03 

 ừ  15m --- --- 0.12 0.01 

FTIR₇⇔ד  3  32  10  16  

ȸӐῶ ПἉᴥⱢ ᴥῶӱ Ἦ ԏ ἨFTIRứἤиέMPsȴ 
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ῶ 12 113ד ₤ П10 Ἁ ᾬỂ ῶ 

 ἤ ֮  
Ѐ Ὼᴯ П 

Ѭ ₇ ⇔ 

Ӣᾬ  

(Ḷ ) 

ὧ  Ἁ ᾬ ừ Ѝ  15m*1 ₇ 5m *1 ₇ 1 ₇ 

Җ  Ἁ ᾬ ҖӀ  15m*1 ₇ 5m *1₇ 1 ₇ 

Җ  Ἁ ᾬ ҵѤЍ 15m*1 ₇ 5m *1₇ 1 ₇ 

М  Ἁ ᾬ ∟  15m*1 ₇ 5m *1₇ 1 ₇ 

М  Ἁ ᾬ о  15m*1 ₇ 5m *1₇ 1 ₇ 

⁮  Ἁ ᾬ ⁮үᴂ 15m*1 ₇ 5m *1₇ 1 ₇ 

⁮  Ἁ ᾬ ⅜ὧ Ӣ  15m*1 ₇ 5m *1₇ 1 ₇ 

 Ἁ ᾬ  15m*1 ₇ 5m *1₇ 1 ₇ 

ὧ  Ἁ ᾬ ῧ Ӱ ỉ 15m*1 ₇ 5m *1₇ 1 ₇ 

 Ἁ ᾬ ὧ  15m*1 ₇ 5m *1₇ 1 ₇ 

Ἁ ᾬ ₤ ₇ 

 

10 ₇ 10 ₇ 10 ₇ 

 

ῶ 13 113ד ₤ П6 ד ₤ ⇔ П ῶ 

 ἤ ֮  Ѭ ₇ (m)  
Ӣᾬ  

(Ḷ ) 

Җ  ᾈЎҏ Ѐ Җ Ѭᾈ 15m*1 ₇ 5m *1₇ 1 ₇ 

М  ᾈЎҏ Ѐ ∟  15m*1 ₇ 5m *1₇ 1 ₇ 

М  ᾈЎҏ Ѐ о  15m*1 ₇ 5m *1₇ 1 ₇ 

⁮  ᾈЎҏ Ѐ ⁮ Ѭ  15m*1 ₇ 5m *1₇ 1 ₇ 

⁮  ᾈЎҏ Ѐ ⁮ ѝ  15m*1 ₇ 5m *1₇ 1 ₇ 

⁮  ᾈЎҏ Ѐ  еἇ  15m*1 ₇ 5m *1₇ 1 ₇ 

ᾈЎҏ Ѐ ₤ ₇  6 ₇ 6 ₇ 6 ₇ 
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ד113 12  ₤ ֮ циӁ  
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2.3.2 ₤ ▲ ᵂ ☼  

1. ῶѬ ₤ Manta net ц  

(1) Ӑ  

ӐׁשṅἋ ›Ẓד ὨȲ Ṽ ɦ Ӣᾬ ῶѬὈ ᾎɧ(Doyle et al., 

2011)Ȳѿ330 ɛm ӭПManta net☼ ᴩ Ѭ ȲẔ ⱢҠ

ϱ ᴩ ȳṿӣ☼ Ҡѿᴷ ȳЛṼ щ б ȲӐ

ṶԒѿ Пҟ ІѬ ♃Ȳ ᴆ╬Ȳṳׄ ☼ ὑ Ȳѿ

2 ѿϯ ⇔Ὀᴩ20и ȴ נּ ד в Ҕ╗ȸѡ ȳὈ ᴯ

ȳ☼ נּ ȳὈ ȳ ᴩ ⇔ ȴ 

(2) ₇ иέ 

ᴯὑὧыӂ◦Ȳ֮ ϱ ῺМ Є ȴ֯ ᾘ ỴПῺỴếῺ

МБ ẞ֢ ₤ᾼ ◦ ᾬế ₤ (Hsiao, 2019; Liu et al., 2013; 

Shiu et al., 2021)ȴ֯ѩ ֢ Ѭ ₤ ᴆ╬ иέ∟ȲӐׁשṅ ѿ(1)

ɦ Ӣᾬ ῶѬὈ ᾎɧ ᴩứ иέȲѿч╣ ₤ ὑᶺ ᾼᴆ

╬ᾭᾓȷ(2) Ṽ GESAMPἬ ứП ᵒ ᾎɎֽ  13ɏȲ ₤ ᾼҵ

ȲҔ╗ẔѐЉȳᶮᾭɎ ȳ ѱȳ ȳ ȳ ᾚ ɏȳ ᴥȷṳ ϚḔ

 (3)₤ ᾼ ȲҔ╗Ἤכ ứᾼ ֥ᾬ ₤ᾼ ếᴍиѩɎ ֯ϯϚ

Ὑɏȷ(4)Ӣᾬ ɎḶ ɏᾼ ₤ ⇔ᾼד ἤȴ 

 

 13 ѿ ᵒ ᾎ ₤ ПḔ ᶧ(GESAMP, 2015) 
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(3) ›  

Ɫ ᵍᴆ╬Ȳ֯ П›ȲἬשׁצṅӣП ᶁ 1 Õmэ ᾼ

(Advantec A100A047A)ᴩ ȴ Ἤצ ế Ὦӣ ∟ᾼ ѬḤ♃3װȲ

ṳ֯Хּהв ϱ Ȳṳ֯ М ϱṮᴆɎ ɏњ ế ὢ(Green 

et al., 2018)Ȳᴟ ứ ֮ ᴩѬ ἨӢᾬ Ȳ ẞП ₇ ὑ4ęC׀’

ц ԏ ᾿ẞиέȴ 

֯ῈӪ иȲⱢϠ о ₇ М ⅍МᾼῈ ᴆ╬Ȳ֯

ḕװ ₇ МȲ 3 ᾼ Ὅ֯ ӬМȲṳ֯ ⅍Џᵂ ϱ

ὑ Ѭ ₇֝ ᾼ ȴ ӣɦ Ӣᾬ ῶѬὈ ᾎɧȲἋ

ד ╓⁮ 109ц110כ⇔דὨȲ ѿэ 330 ɛmᾼManta netᴩ ₇

ȴ ὑ Ȳṳѿ 2 ѿϯ ⇔Ὀᴩ20и ן ₤

₇ῴḔԒѿ5mmэ ᾼ  Ȳҟ ░ὬȳṳῴḔ Є₤ ᾬи

ȴ 

(4) ῶѬМ ₤ ậ 

Ԓ П ᴟϤ Ȳѿ 90̆ ᴟᶙԓҟ ѬԌȴⱢϠ о ₇ῶ

ᾼצ ᾬ Ȳ ₇ Ὅ 500mlᾼ ὮМѹὍϤ ⇔30% о 20mlȲ

ṳҒϤ 0.05MṸ ІѬ ȲẔ оч ṳҒ ᴟ 75ïC (ч М

ὮвѬ  ᾚᾐ ȲӇ Ὅ ∕ᵐ⁯Ȳ ᵍ֚ Ȳֽч ы ȲҠ

ҒϤ ᾼ Ѭ)Ȳ ∕ᴟ Ѧ ᾚч ∟ȲԛὍϤҒ ϱ

═ Ғ 30и Ȳṳ Ϥ ҵᾼ30% о 20mlȲ᾿ẞצ ᾬ

ȴ צ ᾬᶙԓ о∟Ȳѿ ế о (v ḕ20с ᵶ6gо )Ȳӣ

ѿ ҒῶѬ ⇔ѩ Ȳѿᵓ∟ П ₤ ⇔и ȴ Ѭ ẞ ⇔и

ϱṳӣ ⅔ȲṿѬ МᾼỆ ḛ ᴟ ỏȲ ∟ӣэ 300 ɛmᾼ

ẃ ϱ ὑ ⇔и П ₤ ṳ∕∟ П ứȴ 

(5) ҵ иέʟ  

Ԓѿ ᴩ ₇ᾼῴḔ Ȳ ∟ӣ ד ὁ ȴ Ἤ

Ҡצ ᾼ ₤ ᾼ ₤Ȳ ᴥếЄЊȴ Ẕ Ȳ ₤ ɎЛ

ᵶ ȳ ⇔ᶁлϚ ȳ Ϛ ᴥȳѿ ІẠ ᴖЛ ɏиⱢХ ȸ
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ȳ ѱȳ ȳ ȳ ᾚ ȴи ứ  GESAMP (2015)Ȳ ╥

 ᾼȴ ѱӦ ᴖ┘ӂᾼ Ȳכ ԏ ȷ ѱ Ȳ⁴ ѹᶮᾭЛ

⁄ȷ ╥ ᶮᾼȲẓצ ᶮҵ ȷ ᾚ ⁄╥ẓצ ҵ ᾼ Ȳṳӣ

Ҏ ȴѐЉ ⁄╥ậ֢ ₤ Є᾿ ȴ 

(6) Ḋ иέʟ Ӵ ҵמּ ԏ  (Micro-FTIR) 

Ṽ Ӑ Ḗ Ȳ ẓ҅ῶἤᴟю10 Ѭ ₇ṿӣ

Ӵ ҵמּ ԏ  (PerkinElmer Micro-FTIR, Spotlight 200i) ᴩ ₤ Ḋ

ᵒứȲ҅ῶἤ ₇ ứṼ Ӑ ד FTIRиέП ₤ ₇Ɫѻȴ

ᾌ 550ᴟ4000 cm-1Ȳ έ⇔ҠЊὑ4 cm-1Ȳѹצ о ֥ᾬѩ Ṇ

ȴиέ› Ԓṿӣ П polystyreneѱ ᴩּמҵԏ ѿ ᾭ Ӕ

ȴ ₇иέѠה Ԓѿ 10ԏ ᵒ ᴿ ᴯ Ȳԛ ẞּמҵ

₇ ᴩиέȴḕ ᴿ ᴩԏ иέȲṳ о ֥ᾬ Мᾼ

ԏ ᴩѩ Ȳ ѻ ѩצ ẞȲ⁄ᵒ Ɫ ȴ 

(7) иέ 

ⱢϠ ᴩ иέȲ ₤ ᴆ╬ ⇔ѿ /ӴѠеѐῶӱȴӦὑ Л

֥ ἤ ӂᶁиӁᾼ Ȳṿӣ ӕ (Wilcoxon rank sum tests)ứẃѩ

Ẓ ѠᾎП Ὠ(Green et al., 2018)ȴױҵȲӦὑ Ӑ ד Њѹ Ҡצ ╥‍

иᵉȲ֪ױ Kruskal-Wallis H ếṶ∟ ᴷȲѿϠ ḕ ȳׁשṅ

֮ П ᵶ ᾼ ȴ 

(8) ₇ ạц  

Ӑ Ӑ ὑ Ḗ Ὑ ᴩ иέПQA/QC ֥ Ȳѿ

’ ПҠ‒⇔Ȳ֪ױӐ ᴩ ȲϠ ₤ П ЛắẞϢⱢ֪

Д Ȳ ֯ ᾼЏᵂԓ׀’ ᵍṿӣ Ḋ ᾼЏẓ ẓȲҫ

ҵ ῏ϷӇ ᴪȲṳ Ѐ ȳњ ц ӭ ȲṮѦᴪὢП Ϥ

₇ Мȴᴖ֯ ᶧМȲԓ ṿӣ  ІᶈậҵȲ ₤ Ӈ ’

ὑ׀ Пⱶ ὮἨ МȲ ∟Ϸ ӣ Ἠ І ⅔ȲѿṮѦ

₇ắᴆ╬ȴṿӣᾼ цҟ ІѬϷ Ӧэ 1 Õmᾼ ᴩ Ȳ ю

Ὲ ἨӣѬП ȲⱢ ₇ МПῈ ᴆ╬Ȳḕװ ₇ Ȳ 3

ὍϤ ӬȲ ὑ Ѭ ₇֝ ᾼ ȴױҵӐ Ӽṿ
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ӣЛ֝ П ṓ ₤ Ḋ ֽ ϛ (PE)ȳ Ѷ (PP)ц ϛ (PS)

ὑϢЏ ѬМѿᵂⱢ ₇Ȳ ₤ Мᾼ Ғ ₇иέП֫

ן P(%)Ȳ ן֫ ạ100ð20%ȴ 

P(%)= ρππ 

SSR=Ғ ₇М∕ ᾬП ứ  

SA= ₇ Ғ  

 

2. Ӣᾬ ₤  

ד 2019 ῶɦ Ӣᾬ М ₤ ᾼẦᵂ ╓іɧ(Harmonized protocol 

for monitoring microplastics in biota) (Bessa et al., 2019)╓ҏȲ֯ѿӢᾬ ⱢⱢ

╓ Ȳ  (1)ᴞ ӢɎ Ӣɏᾼᾬ Ȳ Ȳ֮ иᵉ ᾛȷ

(2)ὔὑ֯ ⅍ậ ᾼᾬ ɎẂֽЄ₤ ᾬɏȷ(3)֯ ◦ᴆ╬

צ ᾼẔׁ҃שṅМБ ӣᵂӢᾬ╓ ˍӣὑӢᾬ ᾼᾬ ȷ(4)

ẓצӢ ếῂ ᾼᾬ ȷ(5) Ӣ ˍғ ᴯПᾬ ȴ 

֯ ᾘ Ỵ ᾼῺỴếῺ МѿцӢᾬ вБ ẞ֢ ₤ᾼ

◦ ᾬế ₤ (Chen et al., 2020; Chiu et al., 2020; Hsiao, 2019; Liu et al., 

2013; Shiu et al., 2021)ȴᵀ╥Ȳ╠צ ◦ Мᾬ ᾼ ₤ ᴆ╬ᾼׁשṅ

ϱ╥ЛṜᾼȴЄֵ ᾬ ᴖ ὑѬМᾼ ₤ М

(Li et al., 2016; L. Van Cauwenberghe & Janssen, 2014)ȴḶ ╥֯ Ỵ ϱ

ᾛиᵉᾼӢᾬ(Chuang et al., 2010)ȴ Ѭ ḕפּדӢ 2.24Ḷ Ȳ

ӢḶ Ӽ ᵂⱢ ӣ(FA, 2017)Ȳ ὑ ׄԓȳῂ ѝо

ᶁצẔ ȴ֪ױȲ֯ӐׁשṅМȲ Ḷ ᵂⱢӢᾬ ╓ ѿч╣ ₤

ᾼᴆ╬ᾭᾓȴӣѿиέ (1)ḕᵌḶ ᾼ ₤ ᾼᵶ Ȳ ⇔ếӂᶁ ȷ

(2)Ḷ в ₤ ὑῈ ϱᾼиӁȷ(3)₤ ᾼҵ ȲҔ╗ẔѐЉȳᶮᾭ

Ɏ ȳ ѱȳ ȳ ȳ ᾚ ɏȳ ᴥȷ(4)₤ ᾼ ȲҔ╗Ἤכ

ứᾼ ֥ᾬ ₤ᾼ ếᴍиѩȷ(5)Ḷ ᾼ ἤᵶ Ể ῶѬᾼד ἤȴѿ

ϱиέӭᾼ Ҡѿ֯ ắ ₤ ᴆ╬ ᾓ Сᵧ Ȳṳ ϚḔ ∂ ᾼ

ᴕȴ 
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(1) ₇  

16 Ѭ Ὼ ӢḶ 16ɎϚ 30ɏȲṳṼ

ᾓᴕ Ὼ Ἠ╥ ӢḶ ᴩ ȴ֥ Ԛ 16Ḷ Ӣ

ᾬ ӐȲԚ480Ḷ иέȲ ᾬ Ṽ Ӣ ȳủ ȳ֮ᶮȳ цщ

֪ ᴩ ⇔ ȴ ȳ֮ ȳ  ȳ ד Ȳ

ἬצḶ ѿᵅ ∟׀’ 24Њ в ᴟ ⅍-20⇔ᵐ ȲṳὑϚỂв׀’

ᴩ ⅍ ₇› ȴ 

(2) о 

Ɫ ᵍᴆ╬Ȳ֯ П›ȲἬשׁצṅӣП ᶁ 1 Õmэ ᾼ

(Advantec A100A047A)ᴩ ȴ Ἤצ ế Ὦӣ ∟ᾼ ѬḤ♃3װȲ

ṳ ϱ Ȳṳ֯ М ϱṮᴆњ ế ὢȴױҵȲḕ Ϡ

ῈӪ ȲѿΉӔ ֯ᾼ ᶧᴆ╬ȴ 

ӣѬ ἉḤ♃Ḷ ȴ ὑḕ Ḷ ₇Ȳӣ Іщӂ ứ (g)ế

(g)Ȳṳӣ қѐ  (cm)Ȳ ⇔(cm)ế ⇔(cm)ȴ 

┬ Li et al. (2015) ᾼѠᾎⱢ Ḷ ȴ Х ЄЊדᴿᾼḶ ậҏ

ȲὍϤ500 mlⱶ МȲᵂⱢϚ ӐȲԚ Ȳᵛװ6 ẞḕ

30 Ḷ ᾼиέȴ Єּפ 250 mlᾼ 30̟ H2O2 Ғẞ Мѿ

ȴ І ϱ ІȲὍ֯ѿ 65̆֯ 80 rpmϯ ᴩᾼ МὍ 24Њ

Ȳ ᾓἋ  оᾼ Ȳ᾿ẞ ᶙԓ ⱢѦȴ 

Ȳ 800mlᾼNaCl Ғẞⱶ МȲѿṿ ₤ Ӧ ϩ

М֯ϱ ȴ ֥ ỏȴṿӣ Ὲ♣ ῶѬѿὑ5 Õmэ Ȳ47 mm

᾿ ᾼ ֥ (Advantec A500A047A)ѱ ȴ ∟ᾼ ѱ᾿ Ὅ

Ϥ ᾼД ӬМѿᵂ ϚḔиέȴ 

(3) ҵ иέʟ  

Ԓѿ ᴩ ѱᾼῴḔ Ȳ ∟ӣ ד ὁ ȴ Ἤ

Ҡצ ᾼ ₤ ᾼ ₤Ȳ ᴥếЄЊȴ Ẕ Ȳ ₤ иⱢ

Х ȸ ȳ ѱȳ ȳ ȳ ᾚ ȴи ứ  Kershaw et al. (2019)Ȳ

╥  ᾼȴ ѱӦ ᴖ┘ӂᾼ Ȳכ ԏ ȷ ѱ Ȳ⁴ ѹ
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ᶮᾭЛ ⁄ȷ ╥ ᶮᾼȲẓצ ᶮҵ ȷ ᾚ ⁄╥ẓצ ҵ ᾼ Ȳ

ṳӣ Ҏ ȴѐЉ ⁄╥ậ ₤ Є᾿ ȴ 

(4) Ḋ иέʟ Ӵ ҵמּ ԏ  (Micro-FTIR) 

Ḷ Мᾼ ₤ ᵶ ѿḕᵌɎ ɏᾼ ῶӱȴṳṿӣ ἤ

ẃиέЛ֮֝ Ȳ ӢḶ ₤ᾼ ₤ ᾼ ᵶ ế ⇔Ɏế ɏȴױ

ҵȲӦὑ Ӑ ד Њѹ Ҡצ ╥‍ иᵉȲ֪ױ Kruskal-Wallis H

ếṶ∟ ᴷȲ ṅ֮ש₇ׁ֯ П ᵶ ᾼ ȴ 

Ṽ Ḗ ȲṼ› ₇ ҅ῶἤȲᴟю5 Ӣᾬ ₇ѿ

ҵԏמּ ᴩ ₤ ₇ứἤиέȲӐ …ṿӣ Ӵ ҵמּ ԏ  

(PerkinElmer Micro-FTIR, Spotlight 200i) ᴩ ₤ Ḋ ᵒứȲẔ҅ῶἤ ₇

ứṼ Ӑ ד FTIRиέП ₤ ₇Ɫѻȴ ᾌ 550ᴟ

4000 cm-1Ȳ έ⇔ҠЊὑ4 cm-1Ȳѹצ о ֥ᾬѩ Ṇ ȴиέ› Ԓṿ

ӣ П polystyreneѱ ᴩּמҵԏ ѿ ᾭ Ӕ ȴ ₇иέѠה

Ԓѿ10ԏ ᵒ ᴿ ᴯ Ȳԛ ẞּמҵ ₇ ᴩиέȴ

ḕ ᴿ ᴩԏ иέȲṳ о ֥ᾬ Мᾼ ԏ ᴩѩ Ȳ

ѻ ѩצ ẞȲ⁄ᵒ Ɫ ȴ֯ứἤ ₇ᾼо נи∟Ȳּכ ҵ ȳ

ȳ ד ἤиέȴ 

 

  

 14 Ӵ ҵמּ ԏ ԏ ᾓ ӱ 

ɎӐ ◦МїȲ ѱẃᴞӐׁשṅ ὁד110 ɏ 
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2.3.3 ṿӣ ẓ ц₤  

Ӑ …ṿӣ Ӵ ҵמּ ԏ (PerkinElmer Micro-FTIR, 

Spotlight 200i)ᴩ ₤ Ḋ ᵒứȴẔ ᾌ 550ᴟ4000 cm-1Ȳ έ

⇔ҠЊ4 cm-1Ȳѹצ о ֥ᾬѩ Ṇ ȴиέ› Ԓṿӣ Пpolystyren

ѱ ᴩּמҵԏ ѿ ᾭ Ӕ ȴ ₇иέѠה Ԓѿ 10 ԏ

ᵒ ᴿ ᴯ Ȳԛ ẞּמҵ ₇ ᴩиέȲἬ П Ḋц

ṓῶ 14Ἤӱȴ 

ῶ 14 Ḷ ȳ Ѭ ₤ ῶ ḊɎ ԝɏ 

ᾼ  Ѭ 

Ὑ 

ӐׁשṅṼ ד ⁄

Ἃ ἤѩ ȳ ₤ѩ

֪ Ḷ ᵂⱢ╓ ἤӢᾬ 

Ӣᾬ Ɏ330ᴏэ Ȳ

2 ѿϯᴟюὈ20ץи ɏ 

 

о 

Ѡᾎ 

оצ ᾬᾼѠᾎ ֵȲᵶ (HNO3)ȳ (KOH)ȳ о(H2O2) Ȳ

֯ ₤ ∂ṅשṅϯȲֵҙׁשׁ ṿӣ›Ϯ Ȳ ֢ о оѠᾎ

Ẕצ Ȳ Phuong et al. (2018)4.1ȴ╝ Ḋᾼ

ᴞṝׁשṅ ᾼѠצהἬЛ֝ȴӐ ѿ о о(H2O2)ⱢẂȴ 

 

1. Ἠч ( ⇔Ҡ ạ֯50ÁC~200ÁC) 

2. (ⱶ Ἠ ȳἼ ȳ ) 

3. Ғ ϩ Ἧ  (ⱢṾצ)

4.  (ῴḔ ) 

5. Ӵ ԏ  (Ḋ ᵒᵑ) 

Ḋ 

1. Ӣᾬ  (330 ᴏэ )  

2. Ѐ Ὦ(1000ml)  

2. (cellulose acetate)Ȳэ 5 ᴏȲ᾿ 47mm 

3. (cellulose acetate)Ȳэ 1 ᴏȲ᾿ 47mm 

4. ⱶ Ӭ  

5. Л І 

6.  

7.    (5ᴏэ ) 

8. ᴪ  
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о  

 

1. Ѭ (30%⇔) 

2. ӣ Ѭ (ṳӣ1 ᴏ ) 

3.  NaCl 

Ẕ҃ 
Ϛ Ἤ П њ ȳЀ ȳ ГȲṿӣ Ἧ

ӭ ȴ 

*ϱ ᾬ₇Ɫ ṿӣП ẓц ḊȲ ṿӣП ḊṼ ᵂⱢ ȴ 

Â (Olympus SZX16) 

 

Â FTIR Ӵ ҵԏמּ (Perkin Elmer Spotlight 200i Sp2 with 

AutoATR System) 
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Ϯ  ᴩכὨиέц  

3.1 Ἁ ᾬиӁ ▲ Ὠ иέ 

ד113 3.1.1 ▲ Ὠиέ 

Ӑ Ṽ Ḗв Ȳὑ Җ ȳМ ȳ⁮ ȳὧ ц Ể

ɎṼ ◦ỗ ◦’Ṏ еᵫП ◦’ ц Ӣ ᾬ Ɫ

ѻȲṳ ֮ Ἁ ц ѿц ц ⇔Ҡᴩ ᴩ ▲ɏȲѿ

ѬϢ ᴟϱ Ể ᴩ ▲Ȳ ᵂ Ԛ5 Ɏ Җ ȳ

М ȳ⁮ ȳὧ ц ɏ ᴩᴟю 10 Ἁ ᾬ ▲Ɏӂᶁḕ ᴟю

2 Ȳ֢ ᴟю ▲1 ɏȲṳװ ⇔П2 Ἁ ᾬ Ȳԛ

ᴩЛ֝ủ ›∟П ▲֢3 Ȳװ ▲ᴟю16װȲ  

⇔ ᴟю 15,000еѐȴӐ Бὑ 11ѣ15ѡד113 Ӓ ◕›ᶙכ

Ἁ ᾬԚ 10 ▲ᵂ ȴ 

ҫᴕ 4ѣ3ѡῧὧ֮ד113 ∟ Л Ȳ ỗ ᴯ ◦’Ṏ

▲ Пῧ Ӱ ỉ ḆᴟẔ҃ ▲Ȳṳ Ӑ ҟ ▲П

ֽừ Ϯ҇ цЭד⇔ ▲ П֮ ₤ ᴩד ὙֽϯȲ 

Ṽ Ӑ Ḗв ᴩЭד⇔ Ἁц ᾬ ▲ ȲẔ ֢

֮ᶮ ֪֮ ὰ ♄ ȳԜᾈ с ȳ– Ἠ ᾼᵂӣȲҒϱ֮ᶮ

ᾼ ȲỂ Ỵᾼ оϫи Ɏ ᾬ Ȳ2006ɏȲֽҖ ⱢᾘỴȳᴫ

ⱢḘỴȳ⁮ ⱢⱵ Ỵцὧ Ɫ Ỵ ȴ ὧҖ ֮ᶮϭѿṖ֮ȳ

ế ỴἨӂỌᾼү֮ếִ֮יⱢѻȲѹЄֵⱢ Ṕ ד ᾼỵỴ֮ᶮȲ

Ỵ Ȳ᷉פ Ѭ Ȳֵщ ṏ Ȳѹ ֥ ֽ ȳ

ȲֽѿӐד⇔ ▲Җ П ҖӀ ц ҵѤЍⱢ ֮ᶮȲяẔ╥

ҖӀ ⱢὧҖṔ Єᾼ Ȳ╥Ӧ ἬᶮכɎ ҖӀ╜ἈȲ2022ȷҖ

Ỵц Ѝ Ȳ2021ɏȴ 

ֽϱ ὙȲⱢṿӐד⇔ Ἁц ᾬ ▲ П Ỵ֮ᶮẓ ֵ

ἤ Ȳ ừ Ỵ ᴩד ὙȲӦד ѝ Ὑ ӱȲừ ỴὑҖ

Ѡ ѿҖᵧ ӂ ᴖ ֣вҎПἍᶮפ ȲҖѠ ѿ⁮ᴟ⁮ Ѐ Ỵ ⁄ Ɫ

Ȳֽ᷉פ  15Ἤӱȴ 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

56 
 

 

 

 15 ừ Ỵ Ɏ ѱẃ ȸừ ֮ ȳ ᾬ ɏ 

₨ ᾼҖ Ѐᴟ ҖѠ Ȳ╥ Ḥ ỴȲѻ Ӧ Ḥ ᴖ

Ȳԓכ Ɫ ПḘѺ ֮Ȳ ᵧ֣ᴫ ⱢҎϤПЗᶮȷ⁮◕ ҖѠ

֣⁮Ἃᴼᴟ⁮ ῧḋᾼếӂ ЀɎừ ῧ ꜜɏȲ╥ ὑ ῧ

ỴȲ ◕ ỴӦὑ ῧ Ὼ Ỵᾼ Ȳ Ϡю ᾈЀҵȲ ╥ Ѿḥ

ӂ֮Ɏѵצ Ȳ1980ȸ67ɏȲѹ ῧ Ỵ֯ừ ᾼ и╥ ҖѠ ֣⁮

Ἃᴼᴟ⁮ ῧḋᾼếӂ ЀȲԓ ּפ 44еṭȲ ◕ ỴӦὑ ῧ Ὼ

Ỵᾼ Ȳ ЄȲ⁮Ѡ ᾼ Ḙ Ȳ╥ԓү ᾼḘ֤צ ֮ᶮ

Ɏừ ╜ἈȲ1992ȸ22ɏȲ⁮Ѡ ᴯὑ ῧ ỴᾼҖ Ȳ Ӑ╥ Ỵ

Ȳ∟ẃ֪ⱢḘ☺ ᾘỴ☼֯ ᾼ⁮Ѡ Ȳṿ ד֮ Ȳᶮכ

ɎTied islandɏɎѵ Ȳ1990ȸ4ɏȴ 

Ӑ ▲ ừ Ϯ҇ Ȳ֮ ᴯ ᴯὑừ ҵּפẒеṭ Ɏ

ֽ  16ἬӱȲӦӐ Ἤὁ ɏȲһ╥ӦϮ ѻ ᾼҵ Ἤ ᾼכ Ȳиᵑ╥

ЄᾼɦӐ ɧцɦӂ ɧ ɦ׆ ɧȴ ױ ╥ Ӱ֮ᶮѹד ȴ 

  

 16 ừ Ϯ҇ Ɏ ѱẃ ȸӐ 113/6/12ὁ ɏ 
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ד ѝ ὙȲ ҖѠ ֣⁮Ἃᴼᴟ⁮ ῧḋᾼếӂ Ѐ

Ɏừ ῧ ꜜɏȲ╥ ὑ ῧ ỴȲѹ ֪Җצϝ╦ ἋᴼᾼҖ

Ѡ Ȳצ⁮⁮Ѡ ȲẒ ֽצ ПϚ ҽ ὄ Ȳѹ⁮Ѡ Ӑ

ẃ╥ Ỵ Ɏ ▐ЍɏȲ∟ẃ֪Ɫ+Ӱ ᾘỴ☼֯ ᾼ⁮Ѡ Ȳṿ

ד֮ Ȳᶮכ ȲϷ╥ԓү ᾼḘ֤צ ֮ᶮȲᴖ ֯ᾼҖѠ ╥

֮ȴ 

Ϛ ᴖṕȲ Ỵ֪ ᵂӣȲЍ ḛѬⱢᾘỴ ȲἨ֪ỵ ᾘ

ҏᶮכ ȲҒϱ ᾼḤẚȳ ᾼ ȲὔᶮכḘ Ɏ ☿Ȳ1991ȸ

20ɏȲ֪ױ ⁮Ѡ ֮ Ỵ֮ᶮ ѻ Ɫ ȳ Ỵỵ ȴ 

Ӧϱ ὙȲҠ ϚḔ ừ цϮ҇ ֮ᶮ Ӑד⇔ Ẕ҃

▲ ֽ ҖӀ ȳ ҵѤЍ Л֝דȲ֪ױ ứừ Ϯ҇ Ɫ Ḇ ▲

ȲϷ ⱢӐד⇔ Ἁц ᾬ ▲ ПЛ֮֝ᶮ ᴥПϚȴ 

Ӑױ֪ Ṽ ḖȲБὑ Ӓ(11/15)›ᶙכӐ ứ 10

П Ѭ זּ ▲ Ἁ ᾬȲ ᶙװ19כ ᵂ ▲Ɏ10 ᴟ

ю֢1 ȳװ ⇔2 - ҵѤЍȳ⅜ὧ Ӣ ֢3 ủװ ἤ ▲ɏȲ

ṳБ Ӑכ Џᵂ ⇔ȲЭד⇔֢ ▲ ׄװ ҵѤЍц⅜ὧ

Ӣ ѿủ ἤ ▲ҵȲẔ҃ ▲ᵂ ὑ М(6/30)›ᴟю 1 Ȳװ

М(6/30)∟ ▲ ᴯᵿ ứⱢ М› Ἁ ᾬ ▲ Ὠ ⇔

ᴩ ϡװ ᵂ Ȳѿ ϚḔ ủ ӻ Ἁ ᾬᾭᾓȲֽ ҖӀ ȳ

ȳừ Ϯ҇ Ȳױ 3 ὑ М› ▲ Ἁ ᾬ ⇔ иᵑⱢ 38,889 

items/km2ȳ20,370 items/km2ȳ10,741 items/km2Ȳ Ӑד⇔ П Ἁ ᾬ

▲ᶙכ  ⇔ и ֽϯȲ 

М(6/30)›Ȳ3/22Ɏ ҁӰᴞ כἘᾬɏᶙנּ ▲ 900еѐȳ4/16

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ц Ὼ Ϝ е ɏᶙכ

1 ủװ ἤ ▲ 900еѐȳ4/22ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ

ᶙכ 1 ủװ ἤ ▲ 900еѐȳ4/30⁮үᴂɎүᴂ е ɏᶙכ

▲ 700еѐȳ5/3Җ ɎὧҖṔ ừ Ỵ ( ’ )

ц ῠѬ ᾬ ’Ṏ ɏᶙכ ▲ 900еѐȳ5/7ừ Ѝ Ɏ ₨
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’Ṏ ɏᶙכ ▲ 700еѐȳ5/20 ∟ Ɏᴫ ֮ɏᶙכ

▲ 600еѐȳ5/27о Ɏᴼ ’Ṏ ɏᶙכ ▲ 400

еѐȳ6/5⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ц Ὼ Ϝ е

ɏᶙכ 2 ủװ ἤ ▲ 900еѐȳ6/12ừ Ϯ҇ Ɏ ’

Ṏ ɏᶙכ ▲ 900еѐȳ6/14ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏᶙ

כ 2 ủװ ἤ ▲ 900еѐȳ6/21Ɏ ’Ṏ ɏᶙכ

▲ 900еѐȲ֪ױױ ◕ Ἁ ᾬ ᵂ  ⇔Б 9,800еѐȲד

▲ ֽῶ 15Ἤӱȴ 

М(6/30)∟Ȳ7/12Җ ɎὧҖṔ ừ Ỵ ( ’

)ц ῠѬ ᾬ ’Ṏ ɏᶙכ ▲ 900еѐȳ7/18ừ Ϯ҇ Ɏ

’Ṏ ɏᶙכ ▲ 900еѐȳ8/8 Ɏ ҁӰᴞ Ἐᾬɏᶙנּ

כ ▲ 900еѐȳ8/22⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ц Ὼ

Ϝ е ɏᶙכᶙכ 3 ủװ ἤ ▲ 900еѐȳ8/29ҵѤ

ЍɎ ӀѬ ᾬ’Ṏ ɏᶙכ 3 ủװ ἤ ▲ 900еѐȳ9/26

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏᶙכ 4 ủװ ἤ ▲ 900еѐȳ

10/9⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ц Ὼ Ϝ е ɏᶙ

כ 4 ủװ ἤ ▲ 900еѐȲ֪ ױױ ◕ Ἁ ᾬ ᵂ  ⇔Б

6,300еѐȲד ▲ ῶ 16Ἤӱȴ 

ϱȲӐד⇔ П М›ц М∟ ᴩ Ἁ ᾬ ▲ᵂ ⇔

▲ Ὠ ӱȲӐ Б Ӑכ ḖȲѹБὑ Җ ȳМ ȳ⁮

ȳὧ ц Ԛ 10 Ɏ כ 100 %ɏȳԚ װ19 Ἁ ᾬ

▲ᵂ Ɏ כ 119%ɏȳ ᵂ  ⇔ 16,100еѐɎ כ 107%ɏȴ 

   

 17 Ѭ זּ ▲ Ἁ ᾬּנ Ɏ ѱẃ ȸӐ ὁד113 ɏ 
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ῶ 15 113ד М(6/30)›П Ἁ ᾬ ▲ ⇔ ῶ 

 ▲ ᴯᵿɎ ◦’ ɏ 
ᴩ 

 
 
▲  

(m) 

ὧ  ừ Ѝ ɎὧҖṔ ừ Ỵ ɏ 5/7 

A 300 

B 300 

C 300 

ὧ  ừ Ϯ҇ Ɏ ’Ṏ ɏ 6/12 

A 300 

B 300 

C 300 

Җ  

Җ Ɏ Ѭ ᾬ ’Ṏ ɏ 

ȸӐ Ɫװ ◦’Ṏ ỗ ṶЏ е

Ҩ Ἁ ᾬ∟П1 ѣ∟ԛ ᴩ ▲ȴ 

5/3 

A 300 

B 300 

C 300 

Җ  
ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

ȸӐ ױⱢװ ủװ1 ἤ ▲ȴ 
*4/22 

A 300 

B 300 

C 300 

Җ  
ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

ȸӐ ױⱢװ ủװ2 ἤ ▲ȴ 
*6/14 

A 300 

B 300 

C 300 

М  ∟ Ɏᴫ ֮ɏ 5/20 
A 300 

B 300 

М  о Ɏᴼ ’Ṏ ɏ 5/27 

A 200 

B 100 

C 100 

ɎӐῶ ϯ ɏ 
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ῶ15Ɏ ɏ113ד М(6/30)›П Ἁ ᾬ ▲ ⇔ ῶ 

 
▲ ᴯᵿɎ ◦’ ɏ 

ᴩ 

 
 
▲  

(m) 

⁮

 
⁮үᴂɎүᴂ е ɏ 4/30 

A 300 

B 200 

C 200 

⁮

 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ

Ṏ ц Ὼ Ϝ е ɏ 

ȸӐ ױⱢװ ủװ1 ἤ ▲ȴ 

*4/16 

A 300 

B 300 

C 300 

⁮

 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ

Ṏ ц Ὼ Ϝ е ɏ 

ȸӐ ױⱢװ ủװ2 ἤ ▲ȴ 

*6/5 

A 300 

B 300 

C 300 

 
Ɏ ҁӰᴞ  Ἐᾬɏ 3/22נּ

A 300 

B 300 

C 300 

 
Ɏ ’Ṏ ɏ 6/21 

A 300 

B 300 

C 300 

М› ᶙ12כ װ Ἁ ᾬ ▲ 
 ⇔ 

9,800 (m) 
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ῶ 16 113ד М(6/30)∟П Ἁ ᾬ ▲ ⇔ ῶ 

 
▲ ᴯᵿɎ ◦’ ɏ 

ᴩ 

 
 
▲  

(m) 

Җ

 
Җ Ɏ Ѭ ᾬ ’Ṏ ɏ 7/12 

A 300 

B 300 

C 300 

Җ

 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

ȸӐ ױⱢװ ủװ3 ἤ ▲ȴ 
*8/29 

A 300 

B 300 

C 300 

Җ

 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

ȸӐ ױⱢװ ủװ4 ἤ ▲ 

Ɏᴕ ὧҖủ ᾎ ᴩ Ѭ זּ

Ἁ ᾬ ▲Ȳ╝ὑ9ѣἉ ᴩɏȴ 

*9/26 

A 300 

B 300 

C 300 

⁮

 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ

Ṏ ц Ὼ Ϝ е ɏ 

ȸӐ ױⱢװ ủװ3 ἤ ▲ȴ 

*8/22 

A 300 

B 300 

C 300 

⁮

 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ

Ṏ ц Ὼ Ϝ е ɏ 

ȸӐ ױⱢװ ủװ4 ἤ ▲ȴ 

*10/9 

A 300 

B 300 

C 300 

ὧ

 
ừ Ϯ҇ Ɏ ’Ṏ ɏ 7/18 

A 300 

B 300 

C 300 

 
Ɏ ҁӰᴞ  Ἐᾬɏ 8/8נּ

A 300 

B 300 

C 300 

М› ᶙ12כ װ Ἁ ᾬ ▲ 
 ⇔ 

6,300 (m) 
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ῶ 17 113ד М(6/30)›П Ἁ ᾬ ▲ ῶ 

▲ѡ   
▲ ⇔ ▲  Ở  Ởᴯ  ḇ  ḇᴯ  ▲  

km km2 :и ⇔ ⇔ :и ⇔ ⇔ :и 

ừ Ѝ ɎὧҖṔ ừ Ỵ ɏ 

113/5/7 A 0.3 0.0009 07:56 24.843039 121.936873 08:27 24.841202 121.938681 00:31 

113/5/7 B 0.3 0.0009 08:50 24.836514 121.957703 09:21 24.83594 121.954713 00:31 

113/5/7 C 0.3 0.0009 09:58 24.848038 121.947154 10:46 24.838777 121.940023 00:48 

ừ Ϯ҇ Ɏ ’Ṏ ɏ 

113/6/12 A 0.3 0.0009 07:45 24.59767 121.897098 08:24 24.59915 121.900072 00:39 

113/6/12 B 0.3 0.0009 09:10 24.598124 121.898547 09:45 24.600531 121.900414 00:35 

113/6/12 C 0.3 0.0009 10:42 24.600587 121.900384 11:16 24.601541 121.902394 00:34 

Җ Ɏ Ѭ ᾬ ’Ṏ ɏ*Ӑ Ɫװ ◦’Ṏ ỗ ṶЏ еҨ Ἁ ᾬ∟П1 ѣ∟ ▲ȴ 

113/5/3 A 0.3 0.0009 08:27 25.086949 121.918145 09:08 25.084705 121.918683 00:41 

113/5/3 B 0.3 0.0009 09:29 25.109322 121.923927 10:03 25.11275 121.92538 00:34 

113/5/3 C 0.3 0.0009 10:30 25.114024 121.915764 11:14 25.113603 121.917869 00:44 

ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ * ▲ ⇔Ɏ3еѐɏ ȴ 
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ῶ17Ɏ ɏ113ד М(6/30)›П Ἁ ᾬ ▲ ῶ 

▲ѡ   
▲ ⇔ ▲  Ở  Ởᴯ  ḇ  ḇᴯ  ▲  

km (km2) :и ⇔ ⇔ :и ⇔ ⇔ :и 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ*Ӑ ױⱢװ ủװ1 ἤ ▲ȴ 

113/4/22 A 0.3 0.0009 09:34 25.164124 121.733117 10:06 25.162705 121.734935 00:32 

113/4/22 B 0.3 0.0009 10:34 25.166429 121.726948 11:06 25.164868 121.729384 00:32 

113/4/22 C 0.3 0.0009 11:32 25.160022 121.740768 12:04 25.159359 121.742402 00:32 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ*Ӑ ױⱢװ ủװ2 ἤ ▲ȴ 

113/6/14 A 0.3 0.0009 09:31 25.165579 121.727422 10:19 25.166966 121.724908 00:48 

113/6/14 B 0.3 0.0009 10:52 25.163792 121.733319 11:30 25.166955 121.729132 00:38 

113/6/14 C 0.3 0.0009 12:03 25.159404 121.743314 12:37 25.161068 121.741022 00:34 

о Ɏᴼ ’Ṏ ɏ 

113/5/27 A 0.2 0.0006 12:33 24.101129 120.379531 12:58 24.10297 120.38124 00:25 

113/5/27 B 0.2 0.0006 11:04 24.099384 120.37729 11:21 24.099444 120.377262 00:17 

113/5/27 C 0.1 0.0003 11:52 24.101675 120.378944 12:06 24.102469 120.381217 00:14 

ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ * ▲ ⇔Ɏ3еѐɏ ȴ 
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ῶ17Ɏ ɏ113ד М(6/30)›П Ἁ ᾬ ▲ ῶ 

▲ѡ   
▲ ⇔ ▲  Ở  Ởᴯ  ḇ  ḇᴯ  ▲  

km (km2) :и ⇔ ⇔ :и ⇔ ⇔ :и 

∟ Ɏᴫ ֮ɏ 

113/5/20 A 0.3 0.0009 06:37 24.686326 120.812835 07:11 24.684731 120.809823 00:34 

113/5/20 B 0.3 0.0009 07:37 24.685059 120.810617 08:12 24.683856 120.807575 00:35 

⁮үᴂɎүᴂ е ɏ 

113/4/30 A 0.3 0.0009 08:02 22.999833 120.117056 08:46 22.993256 120.111814 00:44 

113/4/30 B 0.2 0.0006 09:34 23.003006 120.116842 10:05 23.00411 120.115319 00:31 

113/4/30 C 0.2 0.0006 10:28 23.000996 120.121666 11:04 22.983343 120.121795 00:36 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ц Ὼ Ϝ е ɏ*Ӑ ױⱢװ ủװ1 ἤ ▲ȴ 

113/4/16 A 0.3 0.0009 12:07 21.95023 120.75643 13:05 21.948118 120.757456 00:58 

113/4/16 B 0.3 0.0009 13:47 21.952938 120.768959 14:32 21.954655 120.767883 00:45 

113/4/16 C 0.3 0.0009 15:01 21.927856 120.743651 15:40 21.930817 120.745057 00:39 

ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ * ▲ ⇔Ɏ3еѐɏ ȴ 
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ῶ17Ɏ ɏ113ד М(6/30)›П Ἁ ᾬ ▲ ῶ 

▲ѡ   
▲ ⇔ ▲  Ở  Ởᴯ  ḇ  ḇᴯ  ▲  

km km2 :и ⇔ ⇔ :и ⇔ ⇔ :и 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ц Ὼ Ϝ е ɏ*Ӑ ױⱢװ ủװ2 ἤ ▲ȴ 

113/6/5 A 0.3 0.0009 09:34 21.952081 120.76969 10:19 21.954218 120.767631 00:45 

113/6/5 B 0.3 0.0009 10:45 21.945193 120.779279 11:37 21.946465 120.777633 00:52 

113/6/5 C 0.3 0.0009 12:01 21.950351 120.756518 12:46 21.947595 120.756536 00:45 

Ɏ ҁӰᴞ  Ἐᾬɏנּ

113/3/22 A 0.3 0.0009 07:29 23.514056 119.611135 08:11 23.511507 119.610204 00:42 

113/3/22 B 0.3 0.0009 09:03 23.508463 119.600195 09:41 23.510374 119.598537 00:38 

113/3/22 C 0.3 0.0009 10:50 23.508613 119.586071 11:28 23.509568 119.589864 00:38 

Ɏ ’Ṏ ɏ 

113/6/21 A 0.3 0.0009 07:53 22.678954 121.481664 08:27 22.680305 121.483904 00:34 

113/6/21 B 0.3 0.0009 08:52 22.681873 121.489711 09:23 22.682393 121.486975 00:31 

113/6/21 C 0.3 0.0009 10:07 22.679101 121.501324 10:45 22.678981 121.498581 00:38 

ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ * ▲ ⇔Ɏ3еѐɏ ȴ 
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ῶ 18 113ד М(6/30)∟П Ἁ ᾬ ▲ ῶ 

▲ѡ   
▲ ⇔ ▲  Ở  Ởᴯ  ḇ  ḇᴯ  ▲  

km km2 :и ⇔ ⇔ :и ⇔ ⇔ :и 

Җ Ɏ Ѭ ᾬ ’Ṏ ɏ 

113/7/12 A 0.3 0.0009 11:31 25.083954 121.919107 12:07 25.085566 121.918339 00:36 

113/7/12 B 0.3 0.0009 12:43 25.108888 121.924313 13:23 25.113644 121.924659 00:40 

113/7/12 C 0.3 0.0009 13:47 25.114408 121.916399 14:19 25.116311 121.918035 00:32 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ*Ӑ ױⱢװ ủװ3 ἤ ▲ȴ 

113/8/29 A 0.3 0.0009 08:49 25.165864 121.727385 09:26 25.165664 121.729527 00:37 

113/8/29 B 0.3 0.0009 09:53 25.163856 121.733164 10:35 25.163381 121.734192 00:42 

113/8/29 C 0.3 0.0009 11:10 25.160103 121.742389 11:42 25.158986 121.743355 00:32 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ*Ӑ ױⱢװ ủװ4 ἤ ▲ȴ 

113/9/26 A 0.3 0.0009 08:33 25.166831 121.720007 09:10 25.168101 121.716665 00:37 

113/9/26 B 0.3 0.0009 09:28 25.163743 121.733372 10:00 25.166011 121.730164 00:32 

113/9/26 C 0.3 0.0009 10:16 25.159141 121.74374 10:47 25.160967 121.740759 00:31 

ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ * ▲ ⇔Ɏ3еѐɏ ȴ 
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ῶ18Ɏ ɏ113ד М(6/30)∟П Ἁ ᾬ ▲ ῶ 

▲ѡ   
▲ ⇔ ▲  Ở  Ởᴯ  ḇ  ḇᴯ  ▲  

km km2 :и ⇔ ⇔ :и ⇔ ⇔  :и 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ц Ὼ Ϝ е ɏ*Ӑ ױⱢװ ủװ3 ἤ ▲ȴ 

113/8/22 A 0.3 0.0009 10:35 21.928342 120.744728 11:23 21.926165 120.744461 00:48 

113/8/22 B 0.3 0.0009 09:13 21.951911 120.756296 09:49 21.950352 120.755602 00:36 

113/8/22 C 0.3 0.0009 07:58 21.951945 120.76989 08:44 21.95321 120.768754 00:46 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ц Ὼ Ϝ е ɏ*Ӑ ױⱢװ ủװ4 ἤ ▲ȴ 

113/10/9 A 0.3 0.0009 12:48 21.952001 120.756111 13:30 21.95129 120.755263 00:42 

113/10/9 B 0.3 0.0009 13:56 21.950837 120.770342 14:33 21.952171 120.769759 00:37 

113/10/9 C 0.3 0.0009 15:01 21.942286 120.788287 15:37 21.942414 120.786675 00:36 

ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ * ▲ ⇔Ɏ3еѐɏ ȴ 
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ῶ18Ɏ ɏ113ד М(6/30)∟П Ἁ ᾬ ▲ ῶ 

▲ѡ   
▲ ⇔ ▲  Ở  Ởᴯ  ḇ  ḇᴯ  ▲  

km km2 :и ⇔ ⇔ :и ⇔ ⇔ :и 

ừ Ϯ҇ Ɏ ’Ṏ ɏ 

113/7/18 A 0.3 0.0009 09:39 24.563241 121.878265 10:15 24.563909 121.876449 00:36 

113/7/18 B 0.3 0.0009 11:28 24.59771 121.896166 12:09 24.599537 121.898883 00:41 

113/7/18 C 0.3 0.0009 12:30 24.599496 121.901012 13:05 24.5982 121.898602 00:35 

Ɏ ҁӰᴞ  Ἐᾬɏנּ

113/8/8 A 0.3 0.0009 08:36 23.514834 119.60999 09:09 23.51257 119.610722 00:33 

113/8/8 B 0.3 0.0009 09:33 23.508061 119.601014 10:16 23.507926 119.597779 00:43 

113/8/8 C 0.3 0.0009 10:55 23.507817 119.602234 11:43 23.508967 119.599674 00:48 

ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ * ▲ ⇔Ɏ3еѐɏ ȴ 
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ῶ 19 113(‹6/30)ד Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ 

▲   ӣẓ ’  Ẕ҃   

ừ Ѝ  

( 5/7 ) 

7 23 0 3 
33 

21% 70% 0% 9% 

ừ Ϯ҇  

( 6/12 ) 

0 29 0 0 
29 

0% 100% 0% 0% 

Җ  

( 5/3 ) 

37 51 0 17 
105 

35% 49% 0% 16% 

* ҵѤЍ 

( 4/22 ) 

5 20 0 6 
31 

16% 65% 0% 19% 

* ҵѤЍ 

( 6/14 ) 

29 8 0 0 
37 

78% 22% 0% 0% 

∟  

( 5/20 ) 

2 0 0 0 
2 

100% 0% 0% 0% 

о  

( 5/27 ) 

8 0 0 0 
8 

100% 0% 0% 0% 

⁮үᴂ 

( 4/30 ) 

3 3 0 1 
7 

43% 43% 0% 14% 

*⅜ὧ Ӣ  

( 4/16 ) 

0 31 0 3 
34 

0% 91% 0% 9% 

*⅜ὧ Ӣ  

( 6/5 ) 

4 23 0 1 
28 

14% 82% 0% 4% 

  

( 3/22 ) 

6 46 0 3 
55 

11% 84% 0% 5% 

ὧ  

( 6/21 ) 

1 0 0 0 
1 

100% 0% 0% 0% 

  

102 234 0 34 

370 

28% 63% 0% 9% 

1ȸӐῶП ӱ Ɫ װ Ἁ ▲ ὨП ᾬᴾѩ ȴ 

2ȸӐῶ *Ɫ Ӑד⇔ Ἁ ᾬПủ ἤ ▲  ȴװ
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ῶ 20 113(∟6/30)ד Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ 

▲   ӣẓ ’  Ẕ҃   

Җ  

( 7/12 ) 

1 22 0 1 
24 

4% 92% 0% 4% 

* ҵѤЍ 

( 8/29 ) 

0 23 0 1 
24 

0% 96% 0% 4% 

* ҵѤЍ 

( 9/26 ) 

26 36 0 11 
73 

36% 49% 0% 15% 

*⅜ὧ Ӣ  

( 8/22 ) 

6 17 0 0 
23 

26% 74% 0% 0% 

*⅜ὧ Ӣ  

( 10/9 ) 

5 0 0 4 
9 

56% 0% 0% 44% 

ừ Ϯ҇  

( 7/18 ) 

0 23 0 1 
24 

0% 96% 0% 4% 

  

( 8/8 ) 

26 36 0 11 
73 

36% 49% 0% 15% 

  

48 107 0 19 

174 

28% 61% 0% 11% 

1ȸӐῶП ӱ Ɫ װ Ἁ ▲ ὨП ᾬᴾѩ ȴ 

2ȸӐῶ *Ɫ Ӑד⇔ Ἁ ᾬПủ ἤ ▲  ȴװ

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

71 
 

 

 

(‹6/30)ד113 18  Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ 

 

 

(∟6/30)ד113 19  Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ 

  

78%

100%

100%

43%

100%Ɏױ װ ▲ 1Ԉ Ἁ ᾬɏ

70%

100%

49%

65%

43%

91%

82%

84%

0% 20% 40% 60% 80% 100%

ừ Ѝ

ừ Ϯ҇

Җ

* ҵѤЍ(4/23)

* ҵѤЍ(6/14)

∟

о

⁮үᴂ

*⅜ὧ Ӣ (4/17)

*⅜ὧ Ӣ (6/6)

ὧ

(‹6/30)ד113 Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ

ӣẓ Ẕ҃

56%

92%

96%

49%

74%

96%

49%

0% 20% 40% 60% 80% 100%

Җ

* ҵѤЍ(8/29)

* ҵѤЍ(9/26)

*⅜ὧ Ӣ (8/22)

*⅜ὧ Ӣ (10/9)

ừ Ϯ҇

(∟6/30)ד113 Ἁ ᾬ ▲ ὨП ᾬ כ Ҝѩ

ӣẓ Ẕ҃
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Ӧױϱ Ҡ῀Ɏֽῶ 17ᴟῶ 20ц  18ȳ  19ἬӱɏȲӐ

БὑӐד⇔ Ӓ ◕Ɏ113ד 11ѣ 15ѡ›ɏԚᶙכ 10 ɎҖ ȳМ

ȳ⁮ ȳὧ ц ɏП19 װ Ѭ זּ ▲ Ἁ ᾬȲ  ⇔

16,100еѐȲẔ Ἁ ᾬ֢ Ṽ Ḗ ứ ȲиⱢ ȳ

ӣẓȳ’ϩ ȳẔ҃Ԛ4 Ȳ ▲ Ὠ Ὑ и ֽϯȲ 

1. ừ Ѝ Ἁ ᾬ ▲ ὨɎ 1 ⇔דȸ5/7ɏ: Ӑװ ▲ פּ

0.0027ӂѠеṭȲ Ἁ ᾬ ֵⱢ ӣẓ23ԈҜ ѩẂ70%Ɏ

ˍ 15Ԉȳ 8ԈɏȲẔװṼᶧⱢ 7ԈҜ21%Ɏ ˍ

Ҕ 2Ԉȳ ѱ 5ԈɏȳẔ҃ 3ԈҜ 9%ɎᴪὢˍӁˍ І 1ԈȳẔ

҃ȸ1Ԉ  ȳ1Ԉ ɏȲ 33ԈȲ Ἁ ᾬӂᶁ ⇔Ɫ12,222 Ԉ

ˍӂѠеṭȴ 

2. ừ Ϯ҇ Ἁ ᾬ ▲ ὨɎ 2 ⇔דȸ6/12ȳ7/18ɏ: Ӑװ ▲

0.0054ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ ӣẓ52ԈҜ ѩẂ98%

Ɏ ˍ 44Ԉȳ 7ԈȳẔ҃ ӣẓȸ1Ԉ ɏȲẔװⱢ҃

1Ԉ2%Ɏ  1ԈɏȲ 53ԈȲӐ װ ▲ Ἁ ᾬӂᶁ ⇔Ɫ9,815

ԈˍӂѠеṭȴ 

3. Җ Ἁ ᾬ ▲ ὨɎ 2 װȸ5/3ȳ7/12ɏ: Ӑװ ▲ פּ

0.0054ӂѠеṭȲ Ἁ ᾬ ֵⱢ ӣẓ73ԈҜ ѩẂ57%Ɏ

ˍ 48Ԉȳ 14ԈȳẔ҃ ӣẓȸ2Ԉ ȳ9Ԉ ɏȲẔ

Ṽᶧװ 38ԈҜ29%Ɏ 1Ԉȳ ˍ 6Ԉȳ

ˍ Ҕ 20Ԉȳ ѱ11ԈɏȳẔ҃ 18ԈҜ14%Ɏ 3Ԉȳⱶ

3ԈȳᴪὢˍӁˍ І8ԈȳẔ҃ȸ2Ԉ  ȳ1ԈѬ ȳ1Ԉ​ᴪɏȲ

129ԈȲ ▲ Ἁ ᾬӂᶁ ⇔Ɫ23,889ԈˍӂѠеṭȴ 

 

4. ҵѤЍ Ἁ ᾬ ▲ ὨɎ ủ ἤ ▲Ԛ 4 ȸ4/22ȳ6/14ȳװ

8/29ȳ9/26ɏ: Ӑד⇔ ▲ 0.0108ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ

44ԈҜ ѩẂ49%Ɏ 17Ԉȳ ˍ 4Ԉȳ

ˍ Ҕ 11Ԉȳ ѱ12ԈɏȲẔװṼᶧⱢ ӣẓ37ԈҜ42%Ɏ
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ˍ 19Ԉȳ 16ԈȳẔ҃ ӣẓȸ1Ԉ ȳ1Ԉ ɏȳ

Ẕ҃ 8ԈҜ9%ɎᴪὢˍӁˍ І2ԈȳẔ҃ȸ2Ԉ ȳ1Ԉ  ȳ

2ԈѬ ȳ1Ԉ Ӂ ɏȲ 89ԈȲ ▲ Ἁ ᾬӂᶁ ⇔Ɫ 8,241Ԉ

ˍӂѠеṭȴ 

5. ∟ Ἁ ᾬ ▲ ὨɎ 1 ⇔דȸ5/20ɏ: Ӑװ ▲ פּ

0.0018ӂѠеṭȲ ױ װ ▲ Ἁ ᾬⱢ 2ԈҜ100%Ɏ

ˍ Ҕ 1Ԉȳ ѱ1ԈɏȲᵀ ӣẓцẔ҃ ὑӐװ ▲Ữ

ד ᾬȲ 2ԈȲ ▲ Ἁ ᾬӂᶁ ⇔Ɫ1,111ԈˍӂѠ

еṭȴ 

6. о Ἁ ᾬ ▲ ὨɎ 1 ⇔דȸ5/27ɏ: Ӑװ ▲ פּ

0.0012ӂѠеṭȲ ױ װ ▲ Ἁ ᾬⱢ 8ԈҜ100%Ɏ

ᾬ ˍ ẓ1Ԉȳ ˍ Ҕ 5Ԉȳ ѱ2ԈɏȲᵀ ӣẓ

цẔ҃ ὑӐװ ▲Ữ ד ᾬȲ 8ԈȲ ▲ Ἁ ᾬӂᶁ

⇔Ɫ6,667ԈˍӂѠеṭȴ 

7. ⁮үᴂ Ἁ ᾬ ▲ ὨɎ 1 ⇔דȸ4/30ɏ: Ӑװ ▲ פּ

0.0021ӂѠеṭȲ Ἁ ᾬ ֵⱢ 3ԈҜ43%Ɏ ˍ Ҕ

2Ԉȳ ѱ1Ԉɏц ӣẓ3ԈҜ43%Ɏ 2ԈȳẔ҃ ӣẓȸ

1Ԉ ɏȲҜѩ ᵅⱢẔ҃ 1Ԉ14%ɎẔ҃ȸ1Ԉ  ɏȲ

7ԈȲ ▲ Ἁ ᾬӂᶁ ⇔Ɫ3,333ԈˍӂѠеṭȴ 

8. ⅜ὧ Ӣ Ἁ ᾬ ▲ ὨɎ ủ ἤ ▲Ԛ 4 ȸ4/16ȳ6/5ȳװ

8/22ȳ10/9ɏ: Ӑד⇔ ▲ 0.0108ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ

ӣẓ71ԈҜ76%Ɏ ˍ 44Ԉȳ 19Ԉȳ ˍ 1

ԈȳẔ҃ ӣẓȸ3Ԉ ȳ2Ԉ ȳ2Ԉ ⱢװɏȲẔיּ 15ԈҜ

16%Ɏ ˍ 1Ԉȳ ˍ Ҕ 6Ԉȳ ѱ8Ԉɏȳ

Ẕ҃ 8ԈҜ8%Ɏⱶ 3ԈȳᴪὢˍӁˍ І1ԈȳẔ҃ȸ1Ԉ ȳ2

Ԉ  ȳ1Ԉ ɏȲ 94ԈȲ ▲ Ἁ ᾬӂᶁ ⇔Ɫ8,704Ԉˍӂ

Ѡеṭȴ 
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9. Ἁ ᾬ ▲ ὨɎ 2 ⇔דȸ3/22ȳ8/8ɏ: Ӑװ ▲ פּ

0.0054ӂѠеṭȲ Ἁ ᾬ ֵⱢ ӣẓ82ԈҜ25%Ɏ ˍ 45

Ԉȳ 28ԈȳẔ҃ ӣẓȸ4Ԉ ȳ3Ԉ ȳ1Ԉ ȳ1Ԉ

ẓɏȲẔװṼᶧⱢ 6ԈҜ 11%Ɏ 3 ȳ ˍ 1

Ԉȳ ˍ Ҕ 3Ԉȳ ѱ25ԈɏцẔ҃ 14ԈҜ11%Ɏ

5Ԉȳⱶ 1ԈȳᴪὢˍӁˍ І2Ԉȳ ˍ ὰˍ 1ԈȳẔ҃ȸ

3Ԉ  ȳ1Ԉ ȳ1 ɏȲ 128ԈȲӐ װ ▲ Ἁ ᾬӂᶁ

⇔Ɫ23,704ԈˍӂѠеṭȴ 

10. Ἁ ᾬ ▲ ὨɎ 1 ⇔דȸ6/21ɏ: Ӑװ ▲ 0.0027פּ

ӂѠеṭȲ ױ װ ▲ Ἁ ᾬⱢ 1ԈҜ100%Ɏ

ˍ Ҕ 1ԈɏȲѹӐװ ▲Ữ ӣẓцẔ҃ ד ᾬȲ֪

ױ 1ԈȲ ▲ Ἁ ᾬӂᶁ ⇔Ɫ370ԈˍӂѠеṭȴ 

  

  

 20 Ӑ ᴩ Ѭ זּ Ἁ ᾬ ▲ ɎӐ ὁד113 ɏ 
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ῶ 21 113(‹6/30)ד Ἁ ᾬ ▲ Ὠ ῶ 

▲ѡ  5/7 6/12 5/3 4/22 6/14 

▲  ừ Ѝ  ừ Ϯ҇  Җ  * ҵѤЍ * ҵѤЍ 

▲ ◕ 3 3 3 3 3 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲  ( :и) 01:50 01:48 01:59 01:36 02:00 

▲  (km) 0.9 0.9 0.9 0.9 0.9 

▲  (km2) 0.0027 0.0027 0.0027 0.0027 0.0027 

ᾬ  100% 100% 100% 67% 100% 

Ἁ ᾬ ⇔(Ԉ/ km2) 12,222  10,741  38,889 11,481 13,704 

Ἁ ᾬи

 

 7 21% 0 0% 37 35% 5 16% 29 78% 

ӣẓ 23 70% 29 100% 51 49% 20 65% 8 22% 

’  0 0% 0 0% 0 0% 0 0% 0 0% 

Ẕ҃ 3 9% 0 0% 17 16% 6 19% 0 0% 

֥  33 100% 29 100% 105 100% 31 100% 37 100% 

1ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ ɾ ▲ ⇔Ɏ3еѐɏ ȴ 

2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 3ȸ*ῶӱⱢủ ἤ ▲ 
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ῶ21Ɏ ɏ113(‹6/30)ד Ἁ ᾬ ▲ Ὠ ῶ 

▲ѡ  5/20 5/27 4/30 4/16 6/5 

▲  ∟  о  ⁮үᴂ *⅜ὧ Ӣ  *⅜ὧ Ӣ  

▲ ◕ 2 3 3 3 3 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲  ( :и) 01:09 00:56 01:51 02:22 02:22 

▲  (km) 0.6 0.4 0.7 0.9 0.9 

▲  (km2) 0.0018 0.0012 0.0021 0.0027 0.0027 

ᾬ  100% 100% 100% 100% 100% 

Ἁ ᾬ ⇔(Ԉ/ km2) 1,111  6,667  3,333 12,593 10,370 

Ἁ ᾬи

 

 2 100% 8 100% 3 43% 0 0% 4 14% 

ӣẓ 0 0% 0 0% 3 43% 31 91% 23 82% 

’  0 0% 0 0% 0 0% 0 0% 0 0% 

Ẕ҃ 0 0% 0 0% 1 14% 3 9% 1 4% 

֥  2 100% 8 100% 7 100% 34 100% 28 100% 

1ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ ɾ ▲ ⇔Ɏ3еѐɏ ȴ 

2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 3ȸ*ῶӱⱢủ ἤ ▲ȴ 
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ῶ21Ɏ ɏ113(‹6/30)ד Ἁ ᾬ ▲ Ὠ ῶ 

▲ѡ  3/22 6/21   

ɎԚ10 Ȳ12װ ▲ɏ ▲    

▲ ◕ 3 3 35 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲  ( :и) 01:58 01:43 21Њ 34и  

▲  (km) 0.9 0.9 9.8 

▲  (km2) 0.0027 0.0027 0.0294 

ᾬ  100% 33% 89% 

Ἁ ᾬ ⇔(Ԉ/ km2) 20,370  370  12,585(10,281) 

Ἁ ᾬи

 

 6 11% 1 100% 102 28% 

ӣẓ 46 84% 0 0% 234 63% 

’  0 0% 0 0% 0 0% 

Ẕ҃ 3 5% 0 0% 34 9% 

֥  55 100% 1 100% 370 100% 

1ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ ɾ ▲ ⇔Ɏ3еѐɏ ȴ 

2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 3ȸ*ῶӱⱢủ ἤ ▲ȴ 
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ῶ 22 113(∟6/30)ד Ἁ ᾬ ▲ Ὠ ῶ 

▲ѡ  7/12 8/29 9/26 8/22 10/9 

▲  Җ  * ҵѤЍ * ҵѤЍ *⅜ὧ Ӣ  *⅜ὧ Ӣ  

▲ ◕ 3 3 3 3 3 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲  ( :и) 01:48 01:51 01:40 02:10 01:44 

▲  (km) 0.9 0.9 0.9 0.9 0.9 

▲  (km2) 0.0027 0.0027 0.0027 0.0027 0.0027 

ᾬ  100% 33% 100% 100% 100% 

Ἁ ᾬ ⇔(Ԉ/ km2) 8,889 741 7,037 8,519 3,333 

Ἁ ᾬи

 

 1 4% 1 50% 9 47% 6 26% 5 56% 

ӣẓ 22 92% 1 50% 8 42% 17 74% 0 0% 

’  0 0% 0 0% 0 0% 0 0% 0 0% 

Ẕ҃ 1 4% 0 0% 2 11% 0 0% 4 44% 

֥  24 100% 2 100% 19 100% 23 100% 9 100% 

1ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ ɾ ▲ ⇔Ɏ3еѐɏ ȴ 

2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 3ȸ*ῶӱⱢủ ἤ ▲ȴ 
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ῶ22Ɏ ɏ113(∟6/30)ד Ἁ ᾬ ▲ Ὠ ῶ 

▲ѡ  7/18 8/8   

ɎԚ5 Ȳ7 װ ▲ɏ ▲  ừ Ϯ҇    

▲ ◕ 3 3 21 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲  ( :и) 01:52 02:04 13Њ 20и  

▲  (km) 0.9 0.9 6.3 

▲  (km2) 0.0027 0.0027 0.0189 

ᾬ  100% 100% 90% 

Ἁ ᾬ ⇔(Ԉ/ km2) 8,889  27,037  9,206 

Ἁ ᾬи

 

 0 0% 26 36% 48 28% 

ӣẓ 23 96% 36 49% 107 61% 

’  0 0% 0 0% 0  0% 

Ẕ҃ 1 4% 11 15% 19 11% 

֥  24 100% 73 100% 174 100% 

1ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ ɾ ▲ ⇔Ɏ3еѐɏ ȴ 

2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 3ȸ*ῶӱⱢủ ἤ ▲ȴ 
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ῶ 23 113ד(ԓד⇔) Ἁ ᾬ ▲ Ὠ ῶ 

▲ѡ  5/7 6/12ȳ7/18 5/3ȳ7/12 4/22ȳ6/14ȳ8/29ȳ9/26 

▲  ừ Ѝ  ừ Ϯ҇  Җ  * ҵѤЍ 

▲ ◕ 3 6 6 12 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲  (Њ :и ) 01:50 03:38 03:47 07:07 

▲  (km) 0.9 1.8 1.8 3.6 

▲  (km2) 0.0027 0.0054 0.0054 0.0108 

ᾬ  100% 100% 100% 75% 

Ἁ ᾬ ⇔(Ԉ/ km2) 12,222 9,815 23,889 8,241 

Ἁ ᾬи

 

 7 21% 0 0% 38 29% 44 49% 

ӣẓ 23 70% 52 98% 73 57% 37 42% 

’  0 0% 0 0% 0 0% 0 0% 

Ẕ҃ 3 9% 1 2% 18 14% 8 9% 

֥  33 100% 53 100% 129 100% 89 100% 

1ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ ɾ ▲ ⇔Ɏ3еѐɏ ȴ 

2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 3ȸ*ῶӱⱢủ ἤ ▲ȴ 
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ῶ23Ɏ ɏ113ד(ԓד⇔) Ἁ ᾬ ▲ Ὠ ῶ 

▲ѡ  5/20 5/27 4/30 4/16ȳ6/5ȳ8/22ȳ10/9 

▲  ∟  о  ⁮үᴂ *⅜ὧ Ӣ  

▲ ◕ 2 3 3 12 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲  ( :и) 01:09 00:56 01:51 08:38 

▲  (km) 0.6 0.4 0.7 3.6 

▲  (km2) 0.0018 0.0012 0.0021 0.0108 

ᾬ  100% 100% 100% 100% 

Ἁ ᾬ ⇔(Ԉ/ km2) 1,111  6,667  3,333 8,704 

Ἁ ᾬи

 

 2 100% 8 100 3 43% 15  16% 

ӣẓ 0 0% 0 л҈ 3 43% 71  76% 

’  0 0% 0 л҈ 0 0% 0  0% 

Ẕ҃ 0 0% 0 л҈ 1 14% 8  8% 

֥  2 100% 8 100% 7 100% 94  100%  

1ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ ɾ ▲ ⇔Ɏ3еѐɏ ȴ 

2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 3ȸ*ῶӱⱢủ ἤ ▲ȴ 
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ῶ23Ɏ ɏ113ד(ԓד⇔) Ἁ ᾬ ▲ Ὠ ῶ 

▲ѡ  3/22ȳ8/8 6/21   

ɎԚ10 Ȳ19װ ▲ɏ ▲      

▲ ◕ 6 3 56 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲  ( :и) 03:25 01:43 34Њ 06и  

▲  (km) 1.8 0.9 16.1 

▲  (km2) 0.0054 0.0027 0.0483 

ᾬ  100% 33% 89% 

Ἁ ᾬ ⇔(Ԉ/ km2) 23,704 370 11,263 (8,188) 

Ἁ ᾬи

 

 32 25% 1 100% 150 28% 

ӣẓ 82 64% 0 0% 341 62% 

’  0 0% 0 0% 0 0% 

Ẕ҃ 14 11% 0 0% 53 10% 

֥  128 100% 1 100% 544 100% 

1ȸ ▲ ȸѬῐ Ѭ זּ ▲ᾎѿ ▲ ɾ ▲ ⇔Ɏ3еѐɏ ȴ 

2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 3ȸ*ῶӱⱢủ ἤ ▲ȴ 
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ד113 21  Ἁ ᾬ ▲ ὨиӁ  

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

84 
 

 

 

ד113 22  Ἁ ᾬӂᶁ ⇔П ( >29,444Ԉ/ӂѠеṭ)иӁ  
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ϱἬ ȲӐ ᴩ ד113 Ӓ ◕› Ἁ ᾬ ▲ Ɫ 3ѣᴟ 10

ѣȲԚᶙ10כ ▲Ȳ19 Ȳ56◕Ȳװ ▲ 34Њ 06и Ȳ

▲ 16.1еṭɎּ16,100פеѐɏȲԚּנ 544Ԉ Ἁ ᾬɎ 150

ԈҜ 28%ȳ ӣẓ 341ԈҜ62%цẔ҃ 53ԈҜ10%ɏȲ ▲ ◕Мӂᶁצ

89% נּ ẞ Ἁ ᾬȲ ᾬ Ἁ ᾬ ⇔ ᵅ Ӕ

ד ἤȲЬҠ Ὑ ▲ М Ἁ ᾬ ᾭᾓȴ 

Ӑױ֪ Эד⇔ ▲10 ɎԚ 19 ɏПװ Ἁ ᾬӂᶁ

⇔ Ɫ 370 ~ 38,889ԈˍӂѠеṭȲ ὙӐד⇔ ▲ Ἁ ᾬӂᶁ ⇔Ɫ

11,263ԈˍӂѠеṭȲ ֽῶ 23ἬӱȴӦὑ ᾬ ⇔Ɫ‍ иᵉȲ╝ἕ

ӂᶁ ⇔ȲӐ ᴕ ֣ѝ ϢɎ2018ɏѿ ᾎ Ȳ

ѿвҳѠᴯ  (Interquartile Range, IR)Ȳ ⇔ Ϯҳиᴯ Ғϱ 1.5

вҳѠᴯ  (Q3+1.5IR)Ȳ― ẔⱢ Ȳ ∟П ◦ ᾬᾬӂᶁ

⇔Ɫ8,188ԈˍӂѠеṭȲӐד⇔ ▲ Ἁ ᾬӂᶁ ⇔П ᾼ

Ɫ 2 ȳ 1 ȳҵѤЍ1 Ȳֽ  22Ἤӱȴ 

ѿ113ד Ἁ ᾬ ▲ Ὠ ᴖṕȲ ֢ ▲ װ ӑϚ ἤȲ

ᵀЬҠ ᴩ ֥ἤѩ циέȲ ױ Ӑד⇔ ▲ Ἁ ᾬᾭᾓⱢᴶȲ

ѿ ▲ иⱢ Җ ȳМ ȳ⁮ ȳὧ ц ᾓẃכȲ Ἁ ᾬӂ

ᶁ ⇔ Ɫ(Җ ) Җ 23,889ԈˍӂѠеṭȲẔװⱢ( )

23,704ԈˍӂѠеṭȲ ᶧ ϮⱢ(ὧ )ừ Ѝ 12,222ԈˍӂѠеṭȲ

ṼᶧⱢừ Ϯ҇ 9,815ԈˍӂѠеṭȳ⅜ὧ Ӣ ( Ὼ Ϝ е )

8,704ԈˍӂѠеṭц ҵѤЍ 8,241ԈˍӂѠеṭȴӐ ᵒשׁ

ȳ ҖӀ ȳừ Ѝ ȳừ Ϯ҇ ȳ⅜ὧ ц ҵѤЍ

Ἁ ᾬӂᶁ ⇔ ὑẔ҃ Ȳ ֮ПᾘῺ ц ◦ ԏԅ

דצ ἤȴ ד ѝ Ὑ ◦ ᾬҵ Пᶮ ȳ ц Ҡצ

ᵗὑῴḔᵒ Ẕẃ ד ἤ Ɏֽ ȳ Ѭ ȳ Ἠ ◦ԅ ԏ

ɏȲѻ ӭᾼ ẞ נ Ṯ ю ◦ ᾬ Ϥ ◦ Мӭᾼ

(Gutow et al., 2017ȷHinojosa et al., 2009ȷRakib et al., 2020)ȴ 
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Җ ȳ ȳừ Ѝ ȳừ Ϯ҇ ȳ⅜ὧ Ӣ

( Ὼ Ϝ е ) ȳ ҵѤЍ 6ױ П Ἁ ᾬ ▲ ὨꞋѿ

ӣẓц Ҝѩ ȲӼ ֮ᾘῺ ц ד◦ צ ἤȲ

ϢⱢ ♄ ҵȲ ◦ ᾬ ӼϷắᴞ ֪ (Guanliang Teng 

et al., 2021)ȲֽҠ Ɫ ◦ ☼ȳ ᴄцủ ἤ ȴ 

яẔ╥Ӑד⇔ 2 ד Ἁ ᾬӂᶁ ⇔ П ȲиᵑⱢ

ҵѤЍц⅜ὧ Ӣ ᴩủ ἤ ▲ȲӦ֢4 װ Ἁ ᾬ ▲ Ὠ ӱӂᶁ

⇔ ἤЄȲꜙᴟᵅὑ ד ▲ӂᶁ ⇔ ȷἨ ᴩ2 Пװ Ἁ ᾬ Җ

Ȳװ2ױӂᶁ ⇔ ꜙЄȲ ᴷắủ ἤἨẔ֪҃ ȷ ц

ừ Ϯ҇ иȲ ᴩ֢2 װ Ἁ ᾬ ▲Ȳ ӂᶁ ⇔ ЊȲ

Ӑ ד ᴩ ц ẃиέȲ∂ ӑẃ ᴩ Ἁ ᾬ ▲   ѹứ

ᴩ ᵂ Ȳ ᴕ Ѭ ׄԓⱢ ⁄ȲṼҠҏ ПѣԌứ ▲Ȳֽ ḕѣȳ

ѣἨủ ἤ Ȳ Ḇ Ϥ ֮ ◦ ᾬ ᾭᾓȴ 

ϚḔиέ19װ Ἁ ᾬ ▲ ὨП ᾬ Ȳכ 544Ԉ

Ἁ ᾬȲѿ ӣẓ ֵԚ34  1ԈȲҜ ᾬ ѩẂ62%ȲẔМϭѿ

ֵԚ215Ԉц 95ԈⱢѻȲᴖẔ҃ ӣẓ30ԈМֵ

ѿ Ἠ ⱢѻȲὑ ⁮үᴂ Ἁ ᾬ ▲ 1Ԉ ȷẔװⱢ

Ԛ150ԈȲҜ ѩẂּ28%פȲϭѿ ѱ65Ԉц ˍ Ҕ

51Ԉ ֵȲẔװṼᶧⱢ ȳ ˍ Ԛ34Ԉȷ Ἁ ᾬ

ᵅ ⱢẔ҃ Ԛ54ԈȲҜ 10%ȲяẔѿẔ҃ ᾬⱢѻԚ22Ԉֽ  

ȳ  ₇ȳѬ ȳ Ӂ ȳ ȲЄ и   ȳ  ▐ ȲӐ

ᴩⱢד ἤȲ ҵ Ữ ᾎᵒ ᾿ Ɫ ӣẓȲ╝ ⱢẔ҃ Ȳ

ẔװⱢᴪὢˍӁˍ І14Ԉȳ 8ԈἨⱶ 7Ԉ ȴӐ ϚḔиέ

Э(113)ד ᴩ Ἁ ᾬ ▲ נּ П ȳ ȳ ȳ ȳ

Ȳᵒ ֮ṿӣ ᾎד …Ȳ Ἁ ᾬП ӣẓֵ Ἃ ȳϚ

ќ ȳὈ ȳ☼ẛ ц ᾎד ȲӐ ∂ ‎ ӣẓПӢ цṿ

ӣ ᴩ ȴӦϱ Ἁ ᾬ Ҡ῀ȲӦӰоҒЏ Ἤ ӢП ₇ֽ

ӣẓȳ ȲҜἬצ ᾬѩẂּ92%פȲ ӱ ◦ ᾬ ֵכ ѿ

₇Ɫ ѻ ЄỨȴ 
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װ19ד113 23  Ἁ ᾬ ▲ ὨП֢ ӂᶁװ ⇔ 

 

֢ד113 24  Ἁ ᾬ ▲ ὨПӂᶁ ⇔ 

  

38,889 

8,889 

11,481 

13,704 

741 

7,037 

1,111 

6,667 

3,333 

12,593 

10,370 
8,519 

3,333 

12,222 
10,741 

8,889 

20,370 

27,037 

370 

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

5
/3

7
/1

2

ҵ
Ѥ
Ѝ

4
/2

2

ҵ
Ѥ
Ѝ

6
/1

4

ҵ
Ѥ
Ѝ

8
/2

9

ҵ
Ѥ
Ѝ

9
/2

6

∟ ү
ᴂ

Ӣ
4

/1
6

Ӣ
6

/5

Ӣ
8

/2
2

Ӣ
1

0
/9

Ѝ

Ϯ
҇

6
/1

2

Ϯ
҇

7
/1

8

3
/2

2

8
/8

Җ М ⁮ ὧ

Ἁ
ᾬ
ӂ
ᶁ

⇔
it
e

m
s
/k

m
2

19ד113 װ Ἁ ᾬ ▲ ὨП֢ ӂᶁװ ⇔
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(‹6/30)ד113 25  Ἁ ᾬ ▲ ὨП ᾬ Ҝѩכ  

 

(∟6/30)ד113 26  Ἁ ᾬ ▲ ὨП ᾬ Ҝѩכ  

 

ד113 27  Ἁ ᾬ ▲ ὨП ᾬ Ҝѩכ  

  

28%

ӣẓ

61%
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ῶ 24 113ד Ἁ ᾬ ▲П ᾬ Ҝѩ 

и  ӭ 
 

(Ԉ) 

֢ Ҝѩ 

( % ) 

Ἁ ᾬ 544Ԉ 

֢ Ҝѩ (%) 

 

 21 14% 4% 

ᾬ ˍ ẓ 1 1% 1% 

ˍ  12 8% 2% 

ˍ Ҕ  51 34% 9% 

Ҿ┴ˍ ᾚ  0 0% 0% 

ѱ 65 43% 12% 

Ẕ҃  0 0% 0% 

 150 100% 28% 

 

ӣẓ 

ˍ  215 63% 40% 

 95 28% 17% 

ˍ  1 5% 1% 

Ẕ҃ ӣẓ 30 4% 4% 

ӣẓ  341 100% 62% 

’  

’  0 0% 0% 

’  0 0% 0% 

’ ѱ 0 0% 0% 

’  0 0% 0% 

Ẕ҃  

ᵓ Ҕˍ  0 15% 0% 

 8 13% 1% 

ⱶ Ɏ ɏ 7 26% 1% 

ᴪὢˍӁˍ І 14 2% 2% 

ˍ ὰˍ  1 29% 1% 

ᾚˍ  0 0% 0% 

Ẕ҃ ӭ 23 44% 5% 

Ẕ҃  53 100% 10% 

  544  100% 
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ủד113 3.1.2 ἤ ▲ Ὠциέ 

ṼӐ Ḗ ὙȲ 2 ד Ἁ ᾬӂᶁ ⇔ П Ȳиᵑ

Ɫ ҵѤЍц⅜ὧ Ӣ ( Ὼ Ϝ е ) ᴩủ ἤ ▲ȲӼ

ἤׁשṅѠᾎ Ȳᴕ Ѭ ׄԓⱢ ⁄Ȳѿ ֮Ҡҏ ▲ ֢4 ủװ

ἤ ▲Ȳ ѣ ᴩ Ἁ ᾬ ▲ ᵂ ϛװȲ Ӧ֝Ϛ ȳ ⇔

П ᴩѠהȲ ֮ Ἁ ᾬ ᾓȲѿᵓ Ἁ ᾬ о

ᾭᾓȲᵂⱢ∟ ◦ ᾬ ȳϤᾎ Ғ ạПד Ṽ ȴ 

Ӑד⇔ 2 ᴩủ ἤ ▲Ȳ Ӑ ϱҙד⇔ Ἁ ᾬ

ӂᶁ ⇔ ԛ ᴩ ϡ ▲ ᵂ Ȳֽ Җ ȳ цừ Ϯ҇

ȲױϮ ὑϱҙד⇔ Ἁ ᾬӂᶁ ⇔иᵑⱢ Җ 38,889Ԉˍ

ӂѠеṭȳ 20,370ԈˍӂѠеṭцϮ҇ 10,741ԈˍӂѠеṭȲ Ϯױ

ὑϯҙדԛ ᴩ Ἁ ᾬ ▲П Ὠ ӱȲ Җ ӂᶁ ⇔ϯ ᴟ8,889Ԉ

ˍӂѠеṭȳ ὑϱҙד⇔ӂᶁ ⇔Ɫ 27,037ԈˍӂѠеṭȳϮ҇

ᵅὑϱҙד⇔ȲẔӂᶁ ⇔ Ɫ8,889ԈˍӂѠеṭȲ ϚḔиέẔҠ

ắᴞ ֪ ֽủ ἤȳ ᴄц ᾓ о ▲ ὨПҵȲֽ

иȲ Ἁ ᾬ М ϯҙד Ҝѩ(36%)ὑϱ(11%)⇔דȲ

ắ ֮ ◦ԅ ԏ♄ Ȳ ϢЀ Ȳֵѹד ѝ ӱ(Luo et al., 2024ȷ

UNEP, 2021ȷGuanliang et al., 2021)Ȳ ֮ ◦ ԏ♄ Ӽ ◦ ᾬ ȷ

ᴖ Җ цừ Ϯ҇ ϯҙד ▲ ὨᵅὑϱҙדȲӐ Ь∂

Ҡ═ Ẓױ ᴩ  ѹứ Ȳ ◦ ᾬ оắᴶ

Ẕ ȴ 

Ӑ ϱҙדцϯҙד Ἁ ᾬ ▲ ὨП Ҝѩ МȲẔ

ӣẓҜѩꞋדῺȲϱҙדⱢ61%ȲϯҙדⱢ62%Ȳѹ ҜѩꞋⱢϚ 28%Ȳ

Ẕ ᴖṕ ӱ Ἁ ᾬϱϯד⇔ Ȳᵀֽѿ֢ ᴖṕצ Ȳ

ֽ Җ ὑϱҙד ӣẓҜѩⱢ49%Ȳϯҙד⇔Ɫ92%Ȳ ắ

ủ ȷừ Ϯ҇ иȲὑϱϯד⇔П ӣẓҜѩ ῺȲиד

ᵑⱢ100%ц96%Ȳ ӱừ Ϯ҇ П ◦ ᾬѻ ẃ ⱢỂ
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ⱢѻȲ ֮ ᾓ ֥ȷ иȲҠ ắ ֮ ԏ♄ Ȳ Ἁ ᾬ

ὑϱϯד⇔ᵧ Л֝ȲᵀЬѿ ӣẓц ҜѩⱢѻȴӐד⇔Ẕ҃

ᴩϚ װ ▲Ȳ֪ױỮ ᾎ ᴩủ ἤѩ Ȳҫ Ӑ ὑЭ2⇔ד ủ

ἤ ▲ Ὠ Ὑ и ֽϯɎῶ 25цῶ 26Ἤӱɏȴ 

Â ҵѤЍủ ἤ ▲ Ὠȸ 

1. 4/22ᴩ ҵѤЍ Ἁ ᾬ ủװ1 ἤ ▲ ὨȲӐ װ ▲

0.0027ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ ӣẓ20ԈȲҜ ѩ

Ẃ65%Ɏ ˍ 9Ԉȳ 10ԈȳẔ҃ ӣẓȸ1Ԉ ɏȲẔװ

ṼᶧⱢẔ҃ 6ԈҜ19%ɎᴪὢˍӁˍ І8ԈȳẔ҃ȸ2Ԉ ȳ1Ԉ

  ȳ2ԈѬ ɏц 5ԈҜ16%Ɏ ˍ Ҕ 4Ԉȳ

ѱ 1ԈɏȲ 31ԈȲӐ װ ▲ Ἁ ᾬӂᶁ ⇔Ɫ 11,481ԈˍӂѠ

еṭȴ 

2. 6/14ҵѤЍ Ἁ ᾬ ủװ2 ἤ ▲ ὨȲӐ װ ▲

0.0027ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ 29ԈҜ78%Ɏ 16

Ԉȳ ˍ 3Ԉȳ ˍ Ҕ 5Ԉȳ ѱ5ԈɏȲẔ

Ɫװ ӣẓ8ԈҜ ѩẂ22%Ɏ ˍ 2Ԉȳ 5ԈȳẔ҃

ӣẓȸ1Ԉ ɏȲ 37ԈȲӐ װ ▲ Ἁ ᾬӂᶁ ⇔Ɫ13,704

ԈˍӂѠеṭȴ 

3. 8/29ҵѤЍ Ἁ ᾬ ủװ3 ἤ ▲ ὨȲӐ װ ▲

פּ 0.0027ӂѠеṭȲ Ἁ ᾬѿ 1ԈɎ 1Ԉɏц

ӣẓ1ԈɎ ˍ 1ԈɏⱢѻȲ֢Ҝ50%Ȳ Ӑ װ ▲ МȲҵѤ

Ѝ ṓ⇔ד ὑ Ἇ ▲ ᴖṕȲװ ṓ⇔ ᵅȲӼҠ ᾎ

ᾬȷᴖҫ щ ▲ МП Ἁ ᾬ юȲ֪ױӐ װ 2

Ԉ Ἁ ᾬȲ Ἁ ᾬӂᶁ ⇔Ɫ740ԈˍӂѠеṭȴ 

4. 9/26ҵѤЍ Ἁ ᾬ ủװ4 ἤ ▲ ὨȲӐ װ ▲

0.0027ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ 9ԈҜ47%Ɏ ˍ

1Ԉȳ ˍ Ҕ 2Ԉȳ ѱ6ԈɏȲẔװṼᶧⱢ

ӣẓ8ԈҜ ѩẂ42%Ɏ ˍ 7Ԉȳ 1ԈȳɏцẔ҃ 2Ԉ
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Ҝ11%ɎᴪὢˍӁˍ І1ԈȳẔ҃ȸ Ӂ ̜ԈɏȲ 19ԈȲӐ װ

▲ Ἁ ᾬӂᶁ ⇔Ɫ7,037ԈˍӂѠеṭȴ 

5. ҵѤЍ Ἁ ᾬ 4 ủװ ἤ ▲ Ὠ ӱȲӐד⇔ ▲

פּ 0.0108ӂѠеṭȲ Ἁ ᾬ ֵⱢ 44ԈҜ ѩẂ 49%

Ɏ 17Ԉȳ ˍ 4Ԉȳ ˍ Ҕ 11Ԉȳ

ѱ 12ԈɏȲẔװṼᶧⱢ ӣẓ 37ԈҜ 42%Ɏ ˍ 19Ԉȳ

16ԈȳẔ҃ ӣẓȸ1Ԉ ȳ1Ԉ ɏȳẔ҃ 8ԈҜ9%Ɏᴪὢ

ˍӁˍ І2ԈȳẔ҃ȸ2Ԉ ȳ1Ԉ  ȳ2ԈѬ ȳ1Ԉ Ӂ ɏȲ

89ԈȲ ▲ Ἁ ᾬӂᶁ ⇔Ɫ8,241ԈˍӂѠеṭȴ 

Â ⅜ὧ Ӣ ( Ὼ Ϝ е )ủ ἤ ▲ Ὠȸ 

1. 4/16⅜ὧ Ӣ Ἁ ᾬ ủװ1 ἤ ▲ ὨȲӐ װ ▲

0.0027ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ ӣẓ31ԈҜ91%Ɏ ˍ

20Ԉȳ 7Ԉȳ ˍ 1ԈȳẔ҃ ӣẓȸ2Ԉ ȳ

1Ԉ ɏȲẔװⱢẔ҃ 3ԈҜ9%Ɏⱶ 1ԈȳẔ҃ȸ1Ԉ  ȳ1Ԉ

ɏȲᵀӐװ ▲Ữ Ȳ 34ԈȲӐ װ ▲ Ἁ ᾬӂ

ᶁ ⇔Ɫ12,593ԈˍӂѠеṭȴ 

2. 6/5⅜ὧ Ӣ Ἁ ᾬ ủװ2 ἤ ▲ ὨȲӐ װ ▲

0.0027ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ ӣẓ23ԈҜ82%Ɏ ˍ

18Ԉȳ 3ԈȳẔ҃ ӣẓȸ2Ԉ ṼᶧⱢװɏȲẔיּ

4ԈҜ14%Ɏ ˍ Ҕ 1Ԉȳ ѱ3ԈɏцẔ҃ 1ԈҜ4%

Ɏⱶ 1ԈɏȲ 28ԈȲӐ װ ▲ Ἁ ᾬӂᶁ ⇔Ɫ 10,370Ԉ

ˍӂѠеṭȴ 

3. 8/22⅜ὧ Ӣ Ἁ ᾬ ủװ3 ἤ ▲ ὨȲӐ װ ▲

0.0027ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ ӣẓ17ԈҜ74%Ɏ ˍ

7Ԉȳ 9ԈȳẔ҃ ӣẓȸ1Ԉ ȳ1Ԉ ɏȲẔװⱢ

6ԈҜ26%Ɏ ˍ 1Ԉȳ ˍ Ҕ 4Ԉȳ ѱ

1ԈɏȲ 23ԈȲӐ װ ▲ Ἁ ᾬӂᶁ ⇔Ɫ8,519ԈˍӂѠеṭȴ 
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4. 10/9⅜ὧ Ӣ Ἁ ᾬ ủװ3 ἤ ▲ ὨȲӐ װ ▲

פּ 0.0027ӂѠеṭȲ Ἁ ᾬ ֵⱢ 6ԈҜ 26%Ɏ ˍ

Ҕ 1Ԉȳ ѱ5ԈɏȲẔװⱢẔ҃ 4ԈҜ44%ɎᴪὢˍӁˍ

І1Ԉȳ ˍ ὰˍ 1ԈȳẔ҃ȸ 1Ԉȳ  1ԈɏȲȲ 9

ԈȲӐ װ ▲ Ἁ ᾬӂᶁ ⇔Ɫ3,333ԈˍӂѠеṭȴ 

5. ⅜ὧ Ӣ Ἁ ᾬ 4 ủװ ἤ ▲ Ὠ ӱȲӐד⇔ ▲

0.0108ӂѠеṭȲפּ Ἁ ᾬ ֵⱢ ӣẓ71ԈҜ76%Ɏ ˍ

44Ԉȳ 19Ԉȳ ˍ 1ԈȳẔ҃ ӣẓȸ3Ԉ ȳ

2Ԉ ȳ2Ԉ ⱢװɏȲẔיּ 15ԈҜ16%Ɏ ˍ 1Ԉȳ

ˍ Ҕ 6Ԉȳ ѱ8ԈɏȳẔ҃ 8ԈҜ8%Ɏⱶ 3Ԉȳ

ᴪὢˍӁˍ І1ԈȳẔ҃ȸ1Ԉ ȳ2Ԉ  ȳ1Ԉ ɏȲ 94ԈȲ

▲ Ἁ ᾬӂᶁ ⇔Ɫ8,704ԈˍӂѠеṭȴ 

 

ϱἬ ȲӐד⇔Ԛ2 Ἁ ᾬủ ἤ ▲ ὨꞋ ӱȲ Ἁ

ᾬ Мѿ ₇Ҝѩ ֽ ӣẓἨ Ȳ ד ѝ ֥(Barnes et 

al., 2009ȷGESAMP, 2019ȷGall et al., 2015ȷJohn et al., 2021)Ȳѿ ҵѤЍ

Ҝѩ ֵѿ Ҝ 49%ц ӣẓҜ 42%ⱢѻȲᴖ⅜ὧ Ӣ ( Ὼ Ϝ

е )Ҝѩ ֵⱢ ӣẓ 76%ȲẔװⱢ ἨẔ҃ɎẔМᵶצ

₇ֽ ɏȴ ӣẓҜѩ ȴӦױҠṓȲϢⱢ ♄ ѡ ӣ₇МП

₇ ◦ М ᴆ╬цכ ἤЄȲяẔ╥ ₇ ϵἤḊוֹ

(Ryan et al., 2019)Ȳ ױ ᾬ₇ Ϥ ◦ ȲӼṿ ◦Ӣᾬ Ἠ Ϸ

ᾬ (Secretariat of the Convention on Biological Diversity and the 

Scientific and Technical Advisory PanelðGEF, 2012)ȴ 
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ῶ 25 113ד ҵѤЍ ủ ἤ ▲ Ὠ ῶ 

▲ѡ  4/22 6/14 8/29 9/26 
  

▲  ҵѤЍ 

▲ ◕ 3 3 3 3 12 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲ (Њ :и ) 1:36 2:00 1:51 1:32 7Њ 7и  

▲  (km) 0.9 0.9 0.9 0.9 3.6 

▲  (km2) 0.0027 0.0027 0.0027 0.0027 0.0180 

ᾬ  67% 100% 100% 100% 75% 

Ἁ ᾬ ⇔ 

(items/ km2) 
11,481 13,704 741 7,037 8,241 

Ἁ

ᾬи

 

 5 16% 29 78% 1 50% 9 47% 44 49% 

ӣẓ 20 65% 8 22% 1 50% 8 42% 37 42% 

Ẕ҃ 6 19% 0 0% 0 0% 2 11% 8 9% 

֥  31 100% 10 100% 2 100% 19 100% 89 100% 

 

ῶ 26 113ד⅜ὧ Ӣ ủ ἤ ▲ Ὠ ῶ 

▲ѡ  4/16 6/5 8/22 10/9 
  

▲  ⅜ὧ Ӣ ( Ὼ Ϝ е ) 

▲ ◕ 3 3 3 3 12 

▲Ѡᾎ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ Ѭῐ Ѭ 

▲ (Њ :и ) 2:22 1:48 2:10 1:44 8Њ 38и  

▲  (km) 0.9 0.9 0.9 0.9 3.6 

▲  (km2) 0.0027 0.0027 0.0027 0.0027 0.0108 

ᾬ  100% 100% 100% 100% 100% 

Ἁ ᾬ ⇔ 

(items/ km2) 
12,593 10,370 8,519 3,333 8,704 

Ἁ

ᾬи

 

 0 0% 4 14% 6 26% 5 56% 15 16% 

ӣẓ 31 91% 23 82% 17 74% 0 0% 71 76% 

Ẕ҃ 3 9% 1 4% 0 0% 4 44% 8 8% 

֥  34 100% 28 100% 23 100% 9 100% 94 100% 
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ϚḔиέ 2 Ἁ ᾬủ ἤ ▲Пӂᶁ ⇔ оɎ  28ц  29

ἬӱɏȲ ϱ Ҡ῀Ȳ֢ װ ▲ ὨП Ἁ ᾬӂᶁ ⇔ ЄȲꜙᴟᵅ

ὑ ד ▲ӂᶁ ⇔ Ȳֽ ҵѤЍ 8/29▲ȲᴖӐװ ▲Ӽắ Ѭ

ϯ ṓ⇔ ȲᴖҵѤЍ Ẕ҃ װ ▲ иȲҠ ῀╡ủц ủП Ἁ

ᾬӂᶁ ⇔ ϱсȲ ắ ֮ϢⱢ ♄ ֽ ♄ ȳ ◦ԅ

♄ Ȳ ֮Ӣ♄ ἤḕ ᾘ Ỵщ ц ᾓ Ṿ ȲӼ ֵϢἏױ ♄ ɎҔ

ᵶ ♄ ɏȷ⅜ὧ Ӣ ( Ὼ Ϝ е ) 4 ủװ ἤП Ἁ

ᾬӂᶁ ⇔ ▲ ὨⱢ װ ᵅȲӐ Ҡ ắủ ἤȳ ᴄ Ȳ

ϚḔ═   ѹứ ▲ Ȳȴ֪ױ∂ ӑẃ═ ӣỆứ ц

Њ ȳ ἤ ▲ ȲḆצ ᴷц ֮ Ἁ ᾬᾭᾓȴ 

 

ד113 28  ҵѤЍ 4 ủװ ἤ ▲ Ἁ ᾬПӂᶁ ⇔ Ὠ 

 

ὧ⅜ד113 29  Ӣ 4 ủװ ἤ ▲ Ἁ ᾬПӂᶁ ⇔ Ὠ 

11,481 
13,704 

741 

7,037 

0 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

ҵѤЍ4/22 ҵѤЍ6/14 ҵѤЍ8/29 ҵѤЍ9/26

Җ

Ἁ
ᾬ
ӂ
ᶁ

⇔
IT

E
M

S
/K

M
2

12,593 

10,370 

8,519 

3,333 

0 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

Ӣ 4/16 Ӣ 6/5 Ӣ 8/22 Ӣ 10/9

⁮

Ἁ
ᾬ
ӂ
ᶁ
⇔

IT
E

M
S

/K
M

2
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Ӧ֢ ủװ ἤ ▲ Ἁ ᾬ ὨП כ ҜѩɎ  30ц  31Ἤ

ӱɏȲֽ ҵѤЍ֢ װ Ἁ ᾬ Ҝѩ ЄȲЬҠ Ὑѿ ӣẓȳ

Ɫѻȷ⅜ὧ Ӣ ( Ὼ Ϝ е ) ֢ װ Ἁ ᾬ Ҝѩ

ד Ὑ ѿ ӣẓҜѩ Ȳ4 װ ▲М ӑװ1 ӣẓȲ Ẕ҃3

װ ӣẓҜѩ ЛЄȲ ױ ♄ ᴩⱢ Ȳ Ҝ

ѩצ װ ҒȲ4 МП ӭМȲ ֵⱢ ȳ Ҕ ȳ ȳ

Ἠ ѱ Ȳד ѝ Ὑ(Rakib et al., 2020ȷGESAMP, 2019) ӼҠ

◦ ᾬҵ ῴḔᵒ ẃ ȲӦױ Ὠ ӱҠ ֮ ◦♄ ֽԅ ♄ ȳ

ד ȴ֪ױӐ ∂ 2ױ ═   ѹ ἤ ▲Ȳѿ

Ἁ ᾬ оӼắ ṷ֪ Ȳֽ ϢЀἨ ♄ ȴ 

 

ד113 30  ҵѤЍ 4 ủװ ἤ ▲ Ἁ ᾬП цҜѩכ Ὠ 

 

ὧ⅜ד113 31  Ӣ 4 ủװ ἤ ▲ Ἁ ᾬП цҜѩכ Ὠ 

  

16%

78%

36%

65%

22%

96%

49%

19%

4%
15%

0%

20%

40%

60%

80%

100%

ҵѤЍ(4/23) ҵѤЍ(6/14) ҵѤЍ(8/29) ҵѤЍ(9/26)

Ἁ
ᾬ

Ҝ
ѩ

%

ӣẓ Ẕ҃

14%

26%

56%

91%
82%

74%

9%
4%

44%

0%

20%

40%

60%

80%

100%

Ӣ (4/17) Ӣ (6/6) Ӣ (8/22) Ӣ (10/9)

Ἁ
ᾬ

Ҝ
ѩ

ӣẓ Ẕ҃
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3.1.3 112ᴟ113ד ҵѤЍ Ἁ ᾬ ἤ ▲ Ὠциέ 

Ӑ ὑӐ ỞȲҒד112 ὢ ứ ҵѤЍ ᴩ Ἁ ᾬ

ἤ ▲ȲⱢᴕ Ѭ ׄԓⱢ ⁄Ȳ ֮Ҡҏ ׄ ḕѣҏ ϛװȲ

М ц ױ Ἁ ᾬ оц ᾓȲ∟ ᵂⱢ∟ ◦ ᾬ

ד Ṽ ȴ 

Ṽ(112-113)ד2ױП ἤ ▲ ὙȲ2דП ▲ Ӽᴿ֝דȲ֪ױ

ϚḔиέד2ױ ▲ Ὠ ӱɎֽῶ 27ȳ  32ᴟ  34ἬӱɏȲẔ ҵѤ

Ѝ Ἁ ᾬ ѿ ӣẓц Ɫѻ ȲꞋⱢӰоҒЏ ₇ȴ112

4֢דц113ד װ Ἁ ᾬ ᵂ ▲МȲ ◦ ᾬ о

ЄȲֽ ӣẓὑ112ד ▲֢4 Ҝѩװ ὑ113דȷᴖ иȲ113

ד ▲4 ӂᶁҜѩװ ὑ112דȲ ױ Ὠ ὙȲⱢ Ể

Ἁ ᾬ оȲ∂ ѹ‎ Њ ȳỆứ ѹ ἤ ▲ ᴩȲѹ

▲ ц ѿ  ֽ  ᴟḆꜙדȳ10ד5 ȲИ ϚḔ ѹ

֮ ◦ ᾬ оᾭᾓцẃ Ɫᴶȴ 

ῶ 27 112ᴟ113ד ҵѤЍ ἤ ▲ Ἁ ᾬ ὨП Ҝѩ 

▲  
 ד112

6 / 27 7 / 14 8 / 24 9 / 18   

 0% 20% 14% 5% 11% 

ӣẓ 100% 80% 72% 90% 86% 

Ẕ ҃  0% 0% 14% 5% 3% 

▲  
 ד113

4 / 22 6 / 14 8 / 29 9 / 26   

 16% 78% 50% 47% 49% 

ӣẓ 65% 22% 50% 42% 42% 

Ẕ ҃  19% 0% 0% 11% 9% 
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ד112 32  ҵѤЍ ἤ ▲ Ἁ ᾬ ὨП Ҝѩ о 

 

ד113 33  ҵѤЍ ἤ ▲ Ἁ ᾬ ὨП Ҝѩ о 

 

 34 112ц113ד ҵѤЍ ἤ ▲ Ἁ ᾬ ὨП Ҝѩ 

 

20%
14%

5%

100%

80%
72%

90%

14%
5%

0%
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60%

80%

100%

112/6/27 112/7/14 112/8/24 112/9/18

◦
ᾬ

Ҝ
ѩ
˖

ӣẓ Ẕ҃

16%

78%

50% 47%

65%

22%

50%
42%

19%
11%

0%

20%

40%

60%

80%

100%

113/4/22 113/6/14 113/8/29 113/9/26
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דᴟ113ד109 3.1.4 ▲ Ὠ  έשׁ

Ӑ ϚḔ Ὼ ד5 Ἁ ᾬ ▲ цכὨȲѿᵓ ᴩиέц

Ȳ Ể ֮ Ἁ ц ᾬ Ȳ∂ ὑӘ ◦╜ П

ẓ Ѡ֣ц Ȳӑẃ ֥ Ừ Ȳṿ╜ ẓ ȴ 

Ӑױ֪ Ӑ דᴟ113ד109 Ἁ ᾬ ὨɎῶ 29цῶ 30כ▲

Ἤӱɏ и ֽϯȲ109ᴟ113ד Ἁ ᾬ ▲Ѡᾎ Ἤ Ȳ ֽӐד⇔

Ӓ ᵫ 14 - 28 ȴӐ ⇔ד֢ ▲Ѡᾎц ׄװ Ṽ ⇔ד

Ḗ ᴩȲ֪ד֢ױ⇔ ▲Ѡᾎц װ ӼЛ֝Ȳ Ѭ זּ ▲ᾎᴞ

ṿӣṤЭȲẔ҃ד109 Ἁ ᾬ ▲ѠᾎֽὈ ▲ȳROV ▲ᾎ ὑ111ד

ᴩȲᴖ ▲ ׄװ иȲ֪ П⇔ד֢ ӭ ứȲ ▲ װ ӼЛד

֝ȲֽӐד⇔ ᴩ װ ֵὑ ȲѹҠד ắ ▲ ủ ȳ ᴄἨ ᾓ

ἨϢⱢ♄ ֪ Ἁ ᾬ ▲ ὨП ц Ȳ╝Ӑ ѿ Ἁ

ᾬ֢ Ҝѩ(%)ϚḔѩ иέȲ Ὠ ӱῺ5ד Ἁ ᾬ ▲ Ὠѿ

ӣẓҜѩ ȲѹҜѩ ӂᶁὑ֢60% - 50%פּ⇔דѿϱɎ ṿӣЛ֪ד111

֝ ▲Ѡᾎ╝ ▲ ὨɏȲ ֵ 60%ѿϱȲֽ110ȳ112ц113דȴ 

Ȳ ϚḔ Ἁ ᾬ ▲М ֵⱢ ӣẓȲᴖ ṷ

ӣẓὑ ἉМӼЬҠ ὑ ᵂМᾭ ȲϷ Ɫɦ↕ ɧ ( Breen,1990ȷ

Michela Angiolillo, 2019)Ȳ כ ◦Ӣᾬ ֽⱵ Ἠ ᴖ

◦Ӣ ȲֽӐ ὑЭד⇔ ᴩ Ἁ ᾬ ▲ Ȳ Є₤☼ẛ ὑ

◦МȲѹ ֵ ◦Ӣᾬ֪ ᴖ Ϻײ ȴ ֥ ц

(FAO)Ɫ↕ ╥ ᾼ∟ὨПϚ (FAO,1995ȷBrown et al., 

2007ɏȲᴯὑѡӐҖ ыӂ◦ᾘỴȲ ӣẓᴾἬצ ◦ ᾬП9%ẞ44% 

(Goto&Shibata, 2015; Lively et al., 2019)ȲӦϱ ѝ ὙȲ ӱӐ ד ▲

Ể Ἁ ᾬ ▲МП ӣẓҜѩ ὑѡӐȲ Ẕ҃ד ѝ

ӱὑ█ṷ Ȳ ӣẓҠ ᴾ ◦ ᾬ П98% (Angiolillo et al., 

2015 ; Cau et al., 2017; Consoli et al., 2018a)ȴ 
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Ɫ Ἁ ᾬ ҜѩП ᶧ ϡɎῶ 28ц  35ἬӱɏȲṼ5ױ

ד Ἁ ᾬ ▲ ὨП ӂᶁҜѩ 20%ѿϱȲ - 13פּ ∟ⱢẔ҃ Ȳ

ӂᶁּפҜ15%ȴ╝ ῶ ӱȲ Ἁ ᾬМ 85%ѿϱꞋⱢ ₇ɎӰоҒ

ЏἬ ɏȲ ד ѝ ד (UNEP, 2017; Galgani et al., 2015; Consoli et al., 2019; 

Andriolo et al., 2024)Ȳ ₇Ҝ ◦ ᾬ  80%ѿϱȴפּ

ҫ ᴕ Ὼ Ἁ ᾬ ▲ ὨֽѡӐḤ Ȳׁשṅ Ḥ ắϢⱢ

ПⱵ Ȳ ᴩ Ἁ ᾬ Ⱶ Ӣ Ṇ ПדФᵂӣׁשṅȲṳ

Ḙ֮ȳ ӰȳⱵ ᴩ Ἁ ᾬ ѩ Ȳ ṅשׁ Ὠ ӱȲⱵ

₨Ӏ П Ἁ ᾬ юȲчПȲ Ὼ₨ӀПⱵ

ᾬ ֵȲῶӱ ₨Ӏоȳ ϢЀ  Ἤ Ӣ ◦ ᾬᴆ╬ Ⱶ

Ӣ Ṇ Ȳѹ ᾬѻ ẃ ֵ Ɫ ȲяẔ╥ ₇ȲẔװⱢ

Ȳṳ ԅ ц ♄ Ἤ Ӣ ẓˍ ֮ ♄

דӔכ ȷҫד Ὠ ӱȲ ╥Ⱶ Ἠ ᵧ ֵ ȲӼҏ

Ἁ ᾬ ὑ Ӱ ị(Appah et al., 2022ȷMueller et al., 2022ȷIlechukwu et 

al., 2024ȷMulochau et al., 2020)ȴשׁױṅ Ὠ Ӑ ᴩ Ἁ ᾬ ▲ Ὠ

ᴿȲד ẓ Ҝѩ ֵ ֮ ♄ ד ἤȲяẔ╥ὧҖ ֽ

ҵѤЍȳ ѿ ♄ ⱢѻȲᴖ иȲ ▲М ѿ

Ҕ ȳ ȳ ѱ Ɫѻȴ 

ד ѝ ӱȲ ◦ ᾬ כ ♄ ц ҷȲֽ Ὼ

דȲӂᶁḕדᴟ2020ד2011 Ӣ286 Є₤ ◦ ᾬ ӢП ϱ

Ṷ╝Ȳᴖ ṷ ᾬӼҠ Ἠ П Ἠ ẓȲѹЄֵ Ɫ

ẞЄ₤ ◦ ᾬֽ Ἠ ẓᴖі Ṷ╝ȲӦױҠ῀Ȳ Ἁ

ᾬ ẓȳ ₇ ᴆ╬ ◦ ҵȲӼҠ Ӕὑ ◦ ᴩ ♄ П

ἨϢ Ȳ֪ ∂ױ ד ᴯҠ в ◦ ᾬἬ Пכ ◦ ҷ

ᴩד ṅциέȲѿḆӔשׁ ◦ ᾬἬ ẃ ц ἤȴ 
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ῶ 28 109ᴟ113ד Ἁ ᾬ ▲ ὨП Ҝѩ  

  ӣẓ ’  Ẕ҃  
 

(Ԉ) 
 

(Ԉ) 

Ҝѩ 

(%) 

 

(Ԉ) 

Ҝѩ 

(%) 

 

(Ԉ) 

Ҝѩ 

(%) 

 

(Ԉ) 

Ҝѩ 

(%) 

 221 33% 74 0% 0 45% 99 22% 48 ד109

 387 48% 184 0% 0 41% 159 11% 44 ד110

 150 31% 46 0% 0 38% 58 31% 46 ד111

 318 8% 25 0% 0 77% 245 15% 48 ד112

 544 10% 52 0% 0 62% 341 28% 150 ד113

 336 21% 902 55% 0 0% 381 24% 1,620 

 

 

 
 35 109ᴟ113ד Ἁ ᾬ ▲ ὨП Ҝѩ  

 

  

22%

11%

31%

15%

28%

45%

41%

38%

77%

62%

33%

48%

31%

8%

10%

0% 20% 40% 60% 80% 100%

ד109

ד110
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ӣẓ Ẕ҃
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ӦӐ ᴟד109 ד113 ▲ Ể МП Ἁ ᾬ Ὠכ▲

ӱȲ Ἁ ᾬӂᶁ ⇔ ὑẔ҃ Ȳֽ ҵѤЍ ȳ Җ

ȳừ Ѝ ȳ⅜ὧ Ӣ ( Ὼ Ϝ е )ȳ Ȳ֪ױ

∂ 5ױ ═ ᴩ Ἁ ᾬ ▲Ȳѹ5ױ Ꞌצᶙ ד ▲

ц֢ד⇔Ꞌṿӣ Ѭ זּ ▲ ᴩȲ ừ Ѝ ὑ111דṿӣ

ROV ▲ȲẔ ױ⇔ד װ ▲ Ἁ ᾬȲ╝ӂᶁ ⇔Ɫ 0ԈˍӂѠ

еṭȲ ᾎ ᵧ Ἁ ᾬȲЬ∂ Ṽ5ױ ═ ᴩ

Ể ▲Ɏ5 ᴯὑ Җ - ҵѤЍц Җ ȳ⁮ -⅜ὧ Ӣ ȳ

ὧ -ừ Ѝ ц - ɏȲѿ∟ ḆỂ ∂ӴṆ ἤ ▲ѠᾎȲḆᶙ ∂Ӵ

Ể ◦ ᾬᾭ ȴ 

Ӑױ֪ ϚḔиέױ 5 ὑӐ 109ᴟ ד113 Ἁ ᾬ ▲

ὨȲӦכ  36ᴟ  40ӱȲ5ױ Ἁ ᾬ ▲ ὨꞋѿ ӣẓⱢ

ѻȲẔװⱢ ἨẔ҃ Ȳѹѿ ד Ὑ ӣẓҜἬצ Ἁ ᾬ

50%ѿϱȲ - 40%פּ ד ѝ Ӽ֝Ȳֽ ⁮Ể ◦ ᾬѻ ẃ Ɫ

♄ ПϚ(Strady et al., 2021ȷVan Truong et al., 2019)Ȳᴖ ◦ ᾬМѿ

Ἤ ӢП ᾬҠч╣ ֮ ♄ ₤ ד иέ(Kammann et al., 2023)Ȳ

Ӑױ֪ Ὼדẃ П ӣẓ ᾬֽ☼ẛ ȳ ȳ ȳ ȳ ȳ

ȳ Ȳ ֮ṿӣᾼᾘῺ ᾎ ἤЄȷ5ױ П

ӣẓ ד ѝ Ӽ֝Ȳ ᾘῺ иᵉὑὧҖᾘῺ ȳᴫ⁮ ᾘῺ ц

 Ὼ ɎỂὙ Ȳ2017ɏȴ֪ױӐ ∂ Ҡ Ԓѿױ 5 Ἁ

ᾬП ӣẓҠӦד ╜Ἀ ᴯ ᴩ ȳứ ȳứ ▲ ӣẓ

ᾬ ᾭᾓȲѿᵓ ю ӣẓ ◦ Пכ Ȳ’ ◦Ӣ Ṇ ȴ 

ד Ȳԓ ḕ64צדе ᾼ ẓ Ἱ ֯ ◦МȲҜ ◦

ᾬ 13%Ɏ ◦ỗ Ȳ113ɏȴὑЭד⇔ ◦ỗ ɦ ẓ ᾙ

ЏᵂᵽɧМȲּר ◦ (TMA BlueTech) ᴩ ṶMatt ClassenὙȲ

ḕ1,200צפּדе ẓὑ Ể ҷȲ ҒỂ ◦ӢᾬцⱵ ײ

ȷᴖѡӐԓ ṅשׁ ṅἬ(IGES)שׁ І╓ҏȲὑѡӐᾘỴḘ

МȲὔ᷄ẞẃᴞМ Ἠ ӣẓ ᾬȴӦױҠṓȲ Ể МП

ӣẓ╥‎ ḟц Ȳѿ ю Ϥ ◦ Мȴ 
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5 П ɏדɎ109ᴟ113ד Ἁ ᾬ ▲ Ὠ ӱȲ֢ד⇔

Ἁ ᾬӂᶁ ⇔ ЄȲֽҵѤЍȳ Ȳѹ֢ד⇔ ὑױ

ᴩ 1ᴟ 2 װ Ἁ ᾬ ▲ ᵂ Ȳṳ Ҡҏ ▲Пủ ᴩֽ╡

Ӓȳ ủἨּוӒ›Ȳ ◦ ᾬӼҠ ắ ᾓц ᴄ ֪ ᴖ ◦ ᾬ

▲ Ȳ֪ױ Ϸ ᾎ ֮ Ἁ ᾬ оцẃ ⱢᴶȲ

ҵѤЍȳ Җ ⇔ד֢ о Єắ ▲ủ ц ᾓ ᴄ ȴ

ҵѤЍ ц⅜ὧ Ӣ ( Ὼ Ϝ е )ὑЭד⇔ Ԛ ᴩ4 װ

ủ ἤ ▲ Ἁ ᾬᾭᾓȲᵀЬ ═   ᴩȴ ᴖṕȲắ ὑủ ἤц

װ▲ ȳ ᾓȳ ᴄ ֪ Ȳṿ ד Ἁ ᾬ ▲ Ὠ о ЄȲ∂

═ Ἁ ᾬӂᶁ ⇔ ᴩ֢ủ ▲ȲѿḆ Ϥ Ẕ оȴ 

ҫ⅜ὧ Ӣ ( Ὼ Ϝ е )ȳừ Ѝ ( ₨ ’Ṏ )

ц ( Ὼ ᴫȳ ҁӰᴞ Ἐᾬנּ )П Ἁ ᾬӂᶁ ⇔Ꞌὑ֢ד⇔Ἤ

צ ▲ МП› 3֤ ȲӐ 3ױᵒשׁ Ἁ ᾬӂᶁ ⇔ Ӽ

֮ᾘῺ ♄ ц ◦ԅ ԏ Є ȴ֪ Ӑױ ∂ Ԓ

⅜ὧ Ӣ ȳừ Ѝ ц ԝⱢ  ц Ἁ ᾬП ▲ Ȳ

ѹ3ױ Ӽ Ӑ › Ἁ ᾬП ӣẓ Ӽ Ȳ֝ Ҡ֝

Ḕ ᴩ Ἁ ᾬП ӣẓ ȳ  ȳ с ▲ Ȳṳ ֥

֮Ҡҏ ủ ἨѣԌȲ ᴩứ ▲ֽḕѣ1װἨḕủ1װ ȲӇ  צ

ȲѠ צ ц ю ◦ ᾬȴ 

 

 36 ҵѤЍ109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ 
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 37 Җ 109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ 

 

 

 38 ừ Ѝ 109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ 
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 39 ⅜ὧ Ӣ 109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ 

 

  

 40 109ᴟ113ד Ἁ ᾬ ▲ ὨҜѩцӂᶁ ⇔ 
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27%

9%

25%

47%

82%

64%

27%

9%

11%

0% 50% 100%

ד109

ד110

ד111

ד112

ד113

Ἁ ᾬҜѩ

ӣẓ Ẕ҃

28,571 

15,417 

23,704 

0

5,000

10,000

15,000

20,000

25,000

30,000

Ἁ ᾬӂᶁ ⇔



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

106 
 

 

 

 41 109ᴟ113ד ▲֢ Ἁ ᾬכὨПӂᶁ ⇔   
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ῶ 29 109ᴟ113ד Ἁ ᾬ ▲ ὨП цҜѩ  

 

 ד113 ד112 ד111 ד110 ד109

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

ҵ

ѤЍ 
0% 33% 67% 0 77% 23% 26% 46% 28% 14% 73% 14% 49% 42% 9% 

Җ

 
0% 40% 60% 0% 86% 14% 43% 11% 46% 21% 69% 10% 29% 57% 14% 

Җ

ῠ 
--- -- -- 27% 14% 59% -- -- -- -- -- -- -- -- -- 

 
0% 90% 10% 9% 27% 64% 

ROV ▲ 
-- -- -- -- -- -- 

0% 0% 100% 

ᴎ

Ѝ 
--- -- -- 0% 59% 41% -- -- -- -- -- -- -- -- -- 

ҵ  
--- -- -- 0% 57% 43% -- -- -- -- -- -- -- -- -- 

∟  
--- --- --- --- --- --- --- --- --- --- --- --- 100% -- -- 
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ῶ29Ɏ ɏ109ᴟ113ד Ἁ ᾬ ▲ ὨП цҜѩ  

 

 ד113 ד112 ד111 ד110 ד109

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

о

 
0% 93% 7% 3% 68% 29% 

Ὀ ▲ᾎ 
100% 0% 0% 100% 0% 0% 

83% 17% 0% 

⁮

үᴂ 
--- --- --- 10% 17% 73% 

Ὀ ▲ᾎ 
63% 37% 0% 43% 43% 14% 

30% 70% 0% 

⅜

Ӣ  
0% 59% 41% 19% 12% 69% 9% 48% 43% 6% 88% 6% 16% 76% 8% 

ừ

Ϯ҇ 

 

--- --- --- 0% 25% 75% --- --- --- --- --- --- 0% 98% 2% 

ừ

Ѝ 

 

0% 78% 22% 0% 93% 7% 

ROV ▲ᾎ 

10% 87% 3% 21% 70% 9% 

0% 0% 0% 

ῧӰ

ỉ 
48% 18% 34% 12% 15% 73% 

ROV ▲ᾎ 
30% 70% 0% --- --- --- 

0% 0% 0% 
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ῶ29Ɏ ɏ109ᴟ113ד Ἁ ᾬ ▲ ὨП цҜѩ  

 

 ד113 ד112 ד111 ד110 ד109

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

(%) 

ӣẓ 

(%) 

Ẕ҃ 

(%) 

 

 
--- --- --- 12% 8% 80% --- --- --- --- --- --- --- --- --- 

 

 
--- 20% 80% 0% 0% 0%  100%  80% 0% 20% 100% 0% 0% 

Њ  
0% 0% 0% 35% 2% 63% --- --- --- --- --- --- --- --- --- 

ᴫ 
--- --- --- --- --- --- --- --- --- 9% 82% 9% 25% 64% 11% 
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ῶ 30 109ᴟ113ד Ἁ ᾬ ▲ ὨПӂᶁ ⇔ 

 ⇔ד▲

ד109 Ἁ ᾬ 110ד Ἁ ᾬ 111ד Ἁ ᾬ 112ד Ἁ ᾬ 113ד Ἁ ᾬ 

▲Ѡᾎ 
ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 

ҵѤЍ Ѭῐ Ѭ  
1,429 

Ɏ ᵅɏ 

Ѭῐ Ѭ  

5,417 Ѭῐ Ѭ  
17,619 

Ɏ Ϛɏ 
Ѭῐ Ѭ  

10,476 

Ɏ Хɏ 
Ѭῐ Ѭ  

8,241 

Ɏ гɏ 

ҖӀ  Ѭῐ Ѭ  2,778 5,185 Ѭῐ Ѭ  
5,833 

Ɏ ϡɏ 
Ѭῐ Ѭ  

11,429 

Ɏ Ϯɏ 
Ѭῐ Ѭ  

23,889 

Ɏ ɏ 

ҖӀ ῠ --- --- 10,741 --- --- --- --- --- --- 

 Ѭῐ Ѭ  
4,375 

Ɏ ҳɏ 
3,333 ROV 500 --- --- --- --- 

ᴎ Ѝ --- --- 
17,037 

Ɏ Ϯɏ 
--- --- --- --- --- --- 

ҵ  --- --- 2,917 --- --- --- ---   

∟  --- --- --- --- --- --- --- ---  1,111 
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ῶ30Ɏ ɏ109ᴟ113ד Ἁ ᾬ ▲ ὨПӂᶁ ⇔ 

 ⇔ד▲

ד109 Ἁ ᾬ 110ד Ἁ ᾬ 111ד Ἁ ᾬ 112ד Ἁ ᾬ 113ד Ἁ ᾬ 

▲Ѡᾎ 
ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 

о  Ѭῐ Ѭ  
8,333 

Ɏ ϡɏ 

Ѭῐ Ѭ  

11,481 

Ɏ Хɏ 
Ὀ ▲ 83 Ѭῐ Ѭ  324 Ѭῐ Ѭ  6,667 

⁮үᴂ --- --- 
16,667 

Ɏ ҳɏ 
Ὀ ▲ 104 Ѭῐ Ѭ  1,905 Ѭῐ Ѭ  3,333 

⅜ὧ Ӣ  Ѭῐ Ѭ  
5,370 

Ɏ Ϯɏ 
3,542 Ѭῐ Ѭ  

4,792 

Ɏ Ϯɏ 
Ѭῐ Ѭ  

16,667 

Ɏ ɏ 
 

8,704 

Ɏ Хɏ 

ừ Ϯ҇  --- --- 1,481 --- --- --- ---  
9,815 

Ɏ ҳɏ 

ừ Ѝ  Ѭῐ Ѭ  1,875 
31,905 

Ɏ ɏ 
ROV 0 Ѭῐ Ѭ  

10,556 

Ɏ ҳɏ 
 

12,222 

Ɏ Ϯɏ 

ῧ Ӱ ỉ Ѭῐ Ѭ  
24,048 

Ɏ ɏ 
6,111 ROV 0 Ѭῐ Ѭ  4,167 --- --- 
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ῶ30Ɏ ɏ109ᴟ113ד Ἁ ᾬ ▲ ὨПӂᶁ ⇔ 

 ⇔ד▲

ד109 Ἁ ᾬ 110ד Ἁ ᾬ 111ד Ἁ ᾬ 112ד Ἁ ᾬ 113ד Ἁ ᾬ 

▲Ѡᾎ 
ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 
▲Ѡᾎ 

ӂᶁ ⇔ 

Items/km2 

ὧ  --- --- 

Ѭῐ Ѭ  

8,519 --- --- --- --- --- --- 

ὧ  Ѭῐ Ѭ  2,083 0 Ѭῐ Ѭ  208 Ѭῐ Ѭ  1,042 Ѭῐ Ѭ  370 

Њ  --- --- 
28,571 

Ɏ ϡɏ 
--- --- --- --- --- --- 

ᴫ --- --- --- --- --- --- Ѭῐ Ѭ  
15,417 

Ɏ ϡɏ 
Ѭῐ Ѭ  

23,704 

Ɏ ϡɏ 
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 42 109ᴟ113ד Ἁ ᾬ ▲иӁ  
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 43 109ᴟ113ד Ἁ ᾬ ▲иӁ Ɏ ʥ23,142ԈˍӂѠеṭɏ 
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3.2 ᾬиӁ ▲ Ὠ иέ 

ד113 3.2.1 ▲ Ὠиέ 

Ӑ ṼӐד⇔ Ḗв Ȳ Ἁ ᾬ ▲ ὑ Җ ȳ

М ȳ⁮ ȳὧ ц ֝Ḕ ᴩ ᾬӭ ▲ᵂ Ȳ֪ױᴞ ᴩ

2ѣ17ѡỞȲד113 ὑ Ể ᴩ ᾬиӁ ▲Ȳ

֢ ᾬиӁ оц ȲṳБὑ11311דѣ15ѡ›Ɏᵶ М ◕›

Бᶙ198כɏԚ ᶙכ ᾬ ▲308 ▲ Ɏῶ 31ɏȲṳϱ ᴟ

◦’Ṏ iOcean◦’Ṏ ∂Ӵ Ȳ╝ױЏ כ Б 128%

ɎӐ ứᶙ240כ ᾬ ɏȴ 

М ◕Ɏ113ד 6ѣ28ѡ›ɏԚᶙכӐ ᾬӭ ▲ 198

ȲБ כ ứЏᵂ ӭ ⇔ȴ ᴩ ᾬ ▲ ֽϯȲ 

Â ὧ ȸ 

5/7ừ Ѝ Ɏ ₨ ’Ṏ ɏᶙכ 16 ᾬӭ ȷ

6/12ừ Ϯ҇ Ɏ ’Ṏ ɏᶙ17כ ᾬӭ ȴ 

Â Җ ȸ 

5/3Җ ɎὧҖṔ ừ Ỵ ʟ ’ ц Ѭ

ᾬ ’Ṏ ɏᶙ21כ ᾬӭ ȷ4/22ҵѤЍɎ

ӀѬ ᾬ’Ṏ ɏᶙ18כ ᾬӭ ȷ6/14ҵѤЍ

Ɏ ӀѬ ᾬ’Ṏ ɏủ ἤ ▲ᶙ16כ ᾬӭ ȴ 

Â М ȸ 

5/20∟ Ɏᴫ ֮ɏᶙ15כ ᾬӭ ȷ5/27о

Ɏᴼ ’Ṏ ɏᶙ15כ ᾬӭ ȴ 

Â ⁮ ȸ 

4/30⁮үᴂɎүᴂ е ɏᶙ15כ ᾬӭ ȷ4/16⅜ὧ

Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏᶙכ 17

ᾬӭ ȷ6/5⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ

е ɏủ ἤ ▲ᶙ17כ ᾬӭ ȴ 
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Â ȸ 

6/21Ɏ ’Ṏ ɏᶙ16כ ᾬӭ ȷ3/22

Ɏ ҁӰᴞ 15כἘᾬɏᶙנּ ᾬӭ ȴ 

Ӓ ◕Ɏ1137דѣ1ѡᴟ11ѣ15ѡ›ɏԚᶙכӐ ᾬӭ

▲110 ȲБ Ӑכ Џᵂ ӭ ⇔ȴ ᴩ ᾬ ▲ ֽϯȲ 

Â ὧ ȸ 

7/18ừ Ϯ҇ Ɏ ’Ṏ ɏᶙ15כ ᾬӭ ȴ 

Â Җ ȸ 

7/12Җ ɎὧҖṔ ừ Ỵ ʟ ’ ц Ѭ

ᾬ ’Ṏ ɏᶙ16כ ᾬӭ ȷ8/29ҵѤЍɎ

ӀѬ ᾬ’Ṏ ɏ 3 ủ ἤ ▲ᶙ15כ ᾬӭ ȷ

9/26ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 4 ủ ἤ ▲ᶙ16כ

ᾬӭ ȴ 

Â ⁮ ȸ 

8/22⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 3

ủ ἤ ▲ᶙ16כ ᾬӭ ȷ10/9⅜ὧ Ӣ Ɏ ◦Ӣ

ᾬ ᾬ Ṏ ȳ Ϝ е ɏ 4 ủ ἤ ▲ᶙ17כ

ᾬӭ ȴ 

Â ȸ8/8 Ɏ ҁӰᴞ 15כἘᾬɏᶙנּ ᾬ ȴ 

ῶ 31 113ד ᾬӭ ▲  

▲  ▲  
▲

 
▲  ▲  

▲

 

ừ Ѝ  5/7 16 о  5/27 15 

ừ Ϯ҇  6/12ȳ7/18 32 ⁮үᴂ 4/30 15 

Җ  5/3ȳ7/12 37 ⅜ὧ Ӣ  4/16ȳ6/5ȳ8/22ȳ10/9 67 

ҵѤЍ 4/22ȳ6/14ȳ8/29ȳ9/26 65  3/22ȳ8/8 30 

∟  5/20 15  6/21 16 
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ῶ 32 113ד ᾬӭ ▲ Ὠ ῶ 

▲ 

ѡ  
 

⇔ ⇔ 

ϩ 

Ң  

/ 

ҿ  

Ở
 

ḇ
 

 

 

 

Ở ⇔ Ở ⇔ ḇ ⇔ ḇ ⇔ 
ᴩ 

 
֣ 

  m m      ⇔ ⇔ ⇔ ⇔ km  

ừ Ѝ ɎὧҖṔ ừ Ỵ ɏ 

113/5/7 11.5 5 30 3 ҿ  07:14 07:30 00:16 24.866703 121.847671 24.853142 121.901214 5.95  Җ 

 9.4 5 30 2 ҿ  07:30 07:45 00:15 24.852940 121.903355 24.845295 121.933564 4.9 Җ 

 1.8 5 30 2 ҿ  08:02 08:18 00:16 24.842492 121.935067 24.840369 121.932800 0.66 Җ 

 2.5 5 30 2 ҿ  08:33 08:49 00:16 24.836665 121.939686 24.835038 121.959018 2.14 Җ 

 1.7 5 30 2 ҿ  08:57 09:12 00:15 24.835366 121.959165 24.834547 121.952237 0.91 Җ 

 6.6 5 30 2 ҿ  09:23 09:38 00:15 24.835444 121.954150 24.847337 121.940683 3.8 Җ 

 2.9 5 30 2 ҿ  09:57 10:12 00:15 24.842168 121.936957 24.841411 121.935777 1.52 Җ 

 2.1 5 30 2 ҿ  10:13 10:31 00:18 24.841931 121.935676 24.840686 121.936378 1.49 Җ 

 6.4 5 30 2 Ң  10:50 11:05 00:15 24.837476 121.940387 24.851328 121.904236 4.14 Җ 

 9.7 5 30 2 Ң  11:06 11:21 00:15 24.851846 121.902575 24.866508 121.853573 5.39 Җ 

 11.1 5 30 2 Ң  07:15 07:31 00:16 24.866386 121.849049 24.852704 121.904937 5.96 Җ 

 9.2 5 30 2 Ң  07:31 07:47 00:16 24.852695 121.906705 24.844130 121.935457 4.88 Җ 

 3.3 5 30 2 Ң  08:35 08:52 00:17 24.835680 121.942708 24.836099 121.957848 1.61 Җ 

 1.9 5 30 2 Ң  08:54 09:11 00:17 24.835942 121.957366 24.835164 121.952709 1.13 Җ 

 3.2 5 30 3 ҿ  09:11 09:26 00:15 24.834980 121.952556 24.833931 121.949303 1.24 Җ 

 6.3 5 30 3 Ң  09:27 09:42 00:15 24.833964 121.948225 24.848499 121.945556 3.83 Җ 
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ῶ32Ɏ ɏ113ד ᾬӭ ▲ Ὠ ῶ 

▲ 

ѡ  
 

⇔ ⇔ 

ϩ 

Ң  

/ 

ҿ  

Ở
 

ḇ
 

 

 

 

Ở ⇔ Ở ⇔ ḇ ⇔ ḇ ⇔ 
ᴩ 

 
֣ 

  m m      ⇔ ⇔ ⇔ ⇔ km  

ừ Ϯ҇ Ɏ ’Ṏ ɏ 

113/6/12 2.7 5 30 3 ҿ  07:33 07:58 00:25 24.594039 121.881571 24.597991 121.897933 2.07 ᴫ⁮ 

 1.9 5 30 2 ҿ  07:59 08:15 00:16 24.598071 121.898274 24.599444 121.900082 1.03 ᴫ⁮ 

 2.1 5 30 2 ҿ  08:48 09:03 00:15 24.598107 121.89799 24.598131 121.898879 1.4 ᴫ⁮ 

 2 5 30 2 ҿ  09:14 09:31 00:17 24.598201 121.899448 24.598543 121.90303 0.9 ᴫ⁮ 

 5.1 5 30 2 ҿ  09:49 10:04 00:15 24.600805 121.898584 24.594516 121.882597 2.4 ᴫ⁮ 

 3.3 5 30 2 ҿ  10:28 10:45 00:17 24.594777 121.883534 24.601254 121.903085 2.5 ᴫ⁮ 

 1.3 5 30 2 ҿ  10:50 11:05 00:15 24.601364 121.903204 24.60062 121.90057 0.8 ᴫ⁮ 

 3.5 5 30 2 ҿ  11:03 11:18 00:15 24.600469 121.900659 24.600614 121.895763 1.5 ᴫ⁮ 

 5.2 5 30 2 Ң  11:42 11:58 00:16 24.606733 121.879291 24.607894 121.881192 1.6 ᴫ⁮ 

 4.1 5 30 2 Ң  11:58 12:13 00:15 24.607278 121.882072 24.594839 121.883298 2 ᴫ⁮ 

 2.6 5 30 2 Ң  07:33 07:56 00:23 24.594146 121.882181 24.598183 121.898794 2.06 ᴫ⁮ 

 1.8 5 30 2 Ң  08:01 08:17 00:16 24.598236 121.899124 24.598005 121.899668 1.04 ᴫ⁮ 

 1.6 5 30 2 Ң  08:34 08:50 00:16 24.597851 121.900845 24.598568 121.899592 0.8 ᴫ⁮ 

 1.2 5 30 2 Ң  09:15 09:30 00:15 24.598267 121.899672 24.598542 121.902639 1.06 ᴫ⁮ 
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ῶ32Ɏ ɏ113ד ᾬӭ ▲ Ὠ ῶ 

▲ 

ѡ  
 

⇔ ⇔ 

ϩ 

Ң  

/ 

ҿ  

Ở
 

ḇ
 

 

 

 

Ở ⇔ Ở ⇔ ḇ ⇔ ḇ ⇔ 
ᴩ 

 
֣ 

  m m      ⇔ ⇔ ⇔ ⇔ km  

ừ Ϯ҇ Ɏ ’Ṏ ɏ 

113/6/12 4.2 5 30 3 Ң  11:26 11:42 00:16 24.601579 121.890389 24.60666 121.879147 1.8 ᴫ⁮ 

 4.1 5 30 2 Ң  11:43 11:58 00:15 24.606674 121.878514 24.60642 121.883696 1.9 ᴫ⁮ 

 1.3 5 30 3 Ң  10:45 11:01 00:16 24.601347 121.900129 24.600672 121.900486 1.02 ᴫ⁮ 

Җ ɎὧҖṔ ừ Ỵ ʟ ’ ц Ѭ ᾬ ’Ṏ ɏ 

113/5/3 8.7 5 30 3 ҿ  07:21 07:38 00:17 25.149202 121.792117 25.144443 121.83753 5.36 ὧҖ 

 10.7 5 30 3 ҿ  07:40 07:55 00:15 25.143784 121.841006 25.135474 121.889655 5.18 ὧҖ 

 10.6 5 30 3 ҿ  07:56 08:12 00:16 25.135363 121.891289 25.116523 121.928983 5.19 ὧҖ 

 5.3 5 30 3 ҿ  08:12 08:29 00:17 25.115175 121.929092 25.086739 121.91809 3.83 ὧҖ 

 2.9 5 30 3 ҿ  08:35 08:52 00:17 25.084765 121.919995 25.086972 121.92066 1.65 ὧҖ 

 2.5 5 30 3 ҿ  09:09 09:24 00:15 25.084705 121.918683 25.108972 121.925106 3.15 ὧҖ 

 5 5 30 3 ҿ  10:08 10:24 00:16 25.11451 121.927247 25.116886 121.919547 2.58 ὧҖ 

 1.7 5 30 3 ҿ  10:33 10:49 00:16 25.113243 121.917496 25.113505 121.917055 1.29 ὧҖ 

 7.6 5 30 4 ҿ  11:17 11:32 00:15 25.113366 121.917659 25.129628 121.906841 4.24 ὧҖ 

 11.3 5 30 4 ҿ  11:32 11:48 00:16 25.129749 121.905571 25.13705 121.85226 5.56 ὧҖ 

 8.5 5 30 4 Ң  07:22 07:39 00:17 25.14963 121.793128 25.144219 121.838343 5.4 ὧҖ 
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ῶ32Ɏ ɏ113ד ᾬӭ ▲ Ὠ ῶ 

▲ 

ѡ  
 

⇔ ⇔ 

ϩ 

Ң  

/ 

ҿ  

Ở
 

ḇ
 

 

 

 

Ở ⇔ Ở ⇔ ḇ ⇔ ḇ ⇔ 
ᴩ 

 
֣ 

  m m      ⇔ ⇔ ⇔ ⇔ km  

Җ ɎὧҖṔ ừ Ỵ ʟ ’ ц Ѭ ᾬ ’Ṏ ɏ 

113/5/3 10.2 5 30 4 Ң  07:39 07:58 00:19 25.143944 121.839659 25.135247 121.898629 6.1 ὧҖ 

 10.1 5 30 4 Ң  07:58 08:13 00:15 25.135124 121.900405 25.112806 121.929362 4.7 ὧҖ 

 5.2 5 30 4 Ң  08:14 08:29 00:15 25.111726 121.929476 25.08668 121.918087 3.85 ὧҖ 

 2.7 5 30 4 Ң  08:36 08:52 00:16 25.084254 121.920476 25.087068 121.920536 1.66 ὧҖ 

 2.4 5 30 4 Ң  09:09 09:25 00:16 25.085486 121.919177 25.109009 121.924966 2.95 ὧҖ 

 2.7 5 30 4 Ң  09:31 09:47 00:16 25.109916 121.925623 25.115318 121.927404 1.26 ὧҖ 

 4.5 5 30 4 Ң  10:09 10:24 00:15 25.115318 121.927404 25.116567 121.918978 3.63 ὧҖ 

 6.7 5 30 4 Ң  11:17 11:33 00:16 25.113776 121.918022 25.129835 121.904189 4.72 ὧҖ 

 10.4 5 30 4 Ң  11:34 11:49 00:15 25.129971 121.902633 25.137418 121.849664 5.51 ὧҖ 

 1.7 5 30 4 Ң  10:34 10:50 00:16 25.113307 121.917774 25.113442 121.917212 1.58 ὧҖ 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

113/4/22 7.5 5 30 3 ҿ  09:05 09:20 00:15 25.151687 121.788073 25.166745 121.757639 3.67 ὧҖ 

 4.4 5 30 3 ҿ  09:21 09:37 00:16 25.166717 121.754913 25.164294 121.733204 2.45 ὧҖ 

 3.8 5 30 3 ҿ  09:47 10:04 00:17 25.164415 121.734429 25.16401 121.734491 1.94 ὧҖ 

 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

121 
 

ῶ32Ɏ ɏ113ד ᾬӭ ▲ Ὠ ῶ 

▲ 

ѡ  
 

⇔ ⇔ 

ϩ 

Ң  

/ 

ҿ  

Ở
 

ḇ
 

 

 

 

Ở ⇔ Ở ⇔ ḇ ⇔ ḇ ⇔ 
ᴩ 

 
֣ 

  m m      ⇔ ⇔ ⇔ ⇔ km  

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

113/4/22 нΦо 5 30 3 ҿ  млΥлр млΥнл ллΥмр нрΦмсоосо мнмΦтопфлс нрΦмстлср мнмΦтнрум мΦон ὧҖ 

 оΦо 5 30 3 ҿ  млΥом млΥпс ллΥмр нрΦмсслм мнмΦтнтомм нрΦмсффнм мнмΦтмтфтп мΦпн ὧҖ 

 нΦп 5 30 3 ҿ  млΥпф ммΥлр ллΥмс нрΦмтлмрр мнмΦтмтпму нрΦмспуоп мнмΦтнфлст мΦрр ὧҖ 

 нΦс 5 30 3 ҿ  ммΥоп ммΥпф ллΥмр нрΦмслосм мнмΦтпммоф нрΦмсломо мнмΦтпмфсф мΦту ὧҖ 

 сΦт 5 30 3 ҿ  мнΥлм мнΥмс ллΥмр нрΦмслнфс мнмΦтпнрфп нрΦмснср мнмΦттнтмс пΦлп ὧҖ 

 тΦо 5 30 3 ҿ  мнΥмс мнΥом ллΥмр нрΦмсмусо мнмΦттпутт нрΦмпфсрс мнмΦтуфрус нΦсм ὧҖ 

 тΦр 5 30 3 Ң  лфΥлп лфΥмф ллΥмр нрΦмпфунм мнмΦтуфппр нрΦмссрмп мнмΦтрфтпр оΦтн ὧҖ 

 пΦр 5 30 3 Ң  лфΥмф лфΥот ллΥму нрΦмссрфф мнмΦтрупфн нрΦмспмсс мнмΦтоонн нΦт ὧҖ 

 мΦо 5 30 3 Ң  лфΥпт млΥлн ллΥмр нрΦмсппоп мнмΦтопмп нрΦмсруот мнмΦтоому мΦрс ὧҖ 

 мΦр 5 30 3 Ң  млΥло млΥмф ллΥмс нрΦмсрсрр мнмΦтонтнс нрΦмсолуу мнмΦтопфуо мΦсо ὧҖ 

 нΦс 5 30 3 Ң  млΥон млΥрл ллΥму нрΦмсснлу мнмΦтнсуор нрΦмтлснс мнмΦтмтмом мΦоф ὧҖ 

 нΦу 5 30 3 Ң  млΥрл ммΥлр ллΥмр нрΦмтлсор мнмΦтмтуто нрΦмсрмлф мнмΦтнуспс мΦпп ὧҖ 

 нΦп 5 30 3 Ң  ммΥмл ммΥнт ллΥмт нрΦмссмсп мнмΦтнфтрт нрΦмрфусп мнмΦтплсмр нΦмн ὧҖ 

 нΦн 5 30 3 Ң  ммΥоп ммΥрл ллΥмс нрΦмслмс мнмΦтпмолс нрΦмслмту мнмΦтпнфсф мΦфс ὧҖ 

 тΦу 5 30 3 Ң  мнΥлс мнΥнм ллΥмр нрΦмрфтр мнмΦтпмфуп нрΦмрнспф мнмΦтутпт пΦу ὧҖ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

113/6/14 3.4 5 30 2 ҿ  08:48 09:03 00:15 25.148799 121.790133 25.15988 121.779452 2.04 ⁮ 

 3.1 5 30 2 ҿ  08:48 09:03 00:15 25.14906 121.789967 25.159952 121.779361 2.05 ⁮ 

 5.1 5 30 2 ҿ  09:04 09:19 00:15 25.160274 121.779037 25.165429 121.745227 3.64 ⁮ 

 5.2 5 30 2 ҿ  09:04 09:20 00:16 25.160296 121.779091 25.165412 121.744743 3.66 ⁮ 

 3.6 5 30 2 ҿ  09:20 09:35 00:15 25.1653 121.742828 25.1674 121.723073 3.3 ⁮ 

 3.5 5 30 2 ҿ  09:21 09:36 00:15 25.165257 121.742397 25.167383 121.723208 3.2 ⁮ 

 3 5 30 2 Ң  09:45 10:01 00:16 25.167323 121.72363 25.169194 121.728245 1.76 ⁮ 

 3.1 5 30 2 Ң  09:46 10:02 00:16 25.167241 121.723757 25.169272 121.728166 1.77 ⁮ 

 3.7 5 30 2 Ң  10:33 10:48 00:15 25.169239 121.727964 25.164972 121.729225 2.5 ⁮ 

 3.7 5 30 2 Ң  10:34 10:50 00:16 25.169143 121.727921 25.164894 121.729052 2.44 ⁮ 

 5.5 5 30 2 Ң  10:56 11:11 00:15 25.164697 121.728627 25.167594 121.73105 1.58 ⁮ 

 5.6 5 30 2 Ң  10:58 11:13 00:15 25.164662 121.728469 25.167482 121.73136 1.6 ⁮ 

 3.2 5 30 2 Ң  11:39 11:55 00:16 25.169764 121.729478 25.159987 121.743669 2.1 ⁮ 

 3 5 30 2 Ң  11:39 11:56 00:17 25.169858 121.729631 25.159977 121.743632 2.08 ⁮ 

 4.3 5 30 2 Ң  12:39 12:55 00:16 25.162013 121.7425 25.167257 121.764244 3.08 ⁮ 

 4.2 5 30 2 Ң  12:40 12:56 00:16 25.162177 121.742763 25.167255 121.76444 3.1 ⁮ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

∟ Ɏᴫ ֮ɏ 

113/5/20 7.2 5 30 3 ҿ  06:04 06:19 00:15 24.653046 120.769758 24.677964 120.786953 3.81 ὧҖ 

 5.4 5 30 3 ҿ  06:19 06:36 00:17 24.678185 120.786670 24.686192 120.813066 2.97 ὧҖ 

 3.3 5 30 3 ҿ  07:15 07:30 00:15 24.685197 120.810635 24.680953 120.807255 1.75 ὧҖ 

 1.1 5 30 3 ҿ  07:31 07:46 00:15 24.680826 120.807684 24.683900 120.809254 0.87 ὧҖ 

 2.5 5 30 3 ҿ  08:12 08:28 00:16 24.683310 120.808076 24.683575 120.793535 1.8 ὧҖ 

 3.5 5 30 3 ҿ  08:29 08:44 00:15 24.683481 120.793078 24.681211 120.776494 1.82 ὧҖ 

 3.3 5 30 3 ҿ  08:44 08:59 00:15 24.681223 120.776098 24.672261 120.763952 1.76 ὧҖ 

 4.1 5 30 3 ҿ  09:00 09:15 00:15 24.671911 120.763691 24.657849 120.764505 1.79 ὧҖ 

 7.1 5 30 3 Ң  06:04 06:20 00:16 24.653266 120.769298 24.679156 120.78868 3.88 ὧҖ 

 5.4 5 30 3 Ң  06:20 06:38 00:18 24.679574 120.789284 24.686251 120.813109 3.07 ὧҖ 

 3.6 5 30 3 Ң  07:15 07:31 00:16 24.684952 120.810412 24.680833 120.807821 1.77 ὧҖ 

 2.5 5 30 3 Ң  08:13 08:29 00:16 24.68333 120.807997 24.683381 120.792447 1.73 ὧҖ 

 4.1 5 30 3 Ң  08:30 08:45 00:15 24.683332 120.792204 24.681242 120.775487 1.76 ὧҖ 

 4.3 5 30 3 Ң  09:01 09:16 00:15 24.671367 120.763259 24.656672 120.765083 1.78 ὧҖ 

 4.1 5 30 3 Ң  08:45 09:00 00:15 24.681264 120.775234 24.671743 120.763545 1.65 ὧҖ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

о Ɏᴼ ’Ṏ ɏ 

113/5/27 4.1 5 30 3 ҿ  11:06 11:21 00:15 24.090712 120.385447 24.099384 120.37792 1.98 ὧҖ 

 1.3 5 30 3 ҿ  11:22 11:39 00:17 24.099444 120.37726 24.101998 120.378172 1.2 ὧҖ 

 1.5 5 30 3 ҿ  12:01 12:16 00:15 24.103319 120.380054 24.101129 120.379531 1.14 ὧҖ 

 3.6 5 30 3 Ң  11:06 11:25 00:19 24.090691 120.384978 24.100743 120.377777 2.17 ὧҖ 

 4 5 30 3 Ң  12:49 13:08 00:19 24.102003 120.380267 24.095681 120.365295 2.48 ὧҖ 

 2.3 5 30 3 Ң  13:08 13:24 00:16 24.095303 120.365017 24.085708 120.354891 2.01 ὧҖ 

 4.2 5 30 3 Ң  13:30 13:45 00:15 24.085836 120.354405 24.091738 120.366503 1.95 ὧҖ 

 4 5 30 3 Ң  13:46 14:02 00:16 24.091838 120.367259 24.086831 120.371043 2.08 ὧҖ 

 4.2 5 30 3 Ң  14:02 14:18 00:16 24.08648 120.370708 24.092831 120.373504 1.9 ὧҖ 

 4.5 5 30 3 Ң  14:23 14:46 00:23 24.093235 120.373746 24.090405 120.398479 4.2 ὧҖ 

 3.7 5 30 3 ҿ  12:48 13:04 00:16 24.102469 120.381217 24.096532 120.366018 2.17 ὧҖ 

 3.8 5 30 3 ҿ  13:07 13:26 00:19 24.096011 120.365534 24.0844 120.35945 2.32 ὧҖ 

 4 5 30 3 ҿ  13:29 13:44 00:15 24.08563 120.35538 24.09171 120.36557 1.82 ὧҖ 

 4.3 5 30 3 ҿ  13:45 14:00 00:15 24.09177 120.36604 24.08828 120.37255 2 ὧҖ 

 4 5 30 3 ҿ  14:01 14:17 00:16 24.08798 120.37215 24.09206 120.37298 2 ὧҖ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

⁮үᴂɎүᴂ е ɏ 

113/4/30 5.3 5 30 3 ҿ  07:44 08:01 00:17 22.983837 120.139581 22.999833 120.117056 3.19 ὧҖ 

 5.1 5 30 3 Ң  07:45 08:00 00:15 22.983794 120.139445 22.999607 120.116982 2.97 ὧҖ 

 2.9 5 30 3 ҿ  08:11 08:27 00:16 23.000948 120.116424 22.995967 120.116507 1.23 ὧҖ 

 2.8 5 30 3 Ң  08:12 08:27 00:15 23.000927 120.116199 22.995908 120.116394 1.24 ὧҖ 

 1.7 5 30 3 ҿ  08:27 08:42 00:15 22.995972 120.117194 22.993256 120.111814 1.73 ὧҖ 

 1.6 5 30 3 Ң  08:28 08:44 00:16 22.995998 120.117112 22.99324 120.111716 1.84 ὧҖ 

 2 5 30 3 ҿ  09:08 09:25 00:17 22.998875 120.111216 23.000695 120.117584 1.17 ὧҖ 

 1.9 5 30 3 Ң  09:08 09:24 00:16 22.998893 120.111214 23.000654 120.117506 1.02 ὧҖ 

 1.2 5 30 3 ҿ  09:41 09:57 00:16 23.003475 120.11666 23.005035 120.11364 0.95 ὧҖ 

 1.2 5 30 3 Ң  09:41 09:58 00:17 23.003474 120.116584 23.005009 120.113573 0.96 ὧҖ 

 3 5 30 3 ҿ  09:59 10:19 00:20 23.005241 120.113563 22.999192 120.121141 1.86 ὧҖ 

 3.1 5 30 3 Ң  10:00 10:19 00:19 23.005198 120.113545 22.999166 120.121081 1.84 ὧҖ 

 2.2 5 30 3 ҿ  11:33 11:48 00:15 22.982782 120.122213 22.984422 120.142658 2.57 ὧҖ 

 2.1 5 30 3 Ң  11:32 11:47 00:15 22.982792 120.122098 22.984458 120.143016 2.58 ὧҖ 

 1.3 5 30 3 ҿ  10:33 10:48 00:15 23.002531 120.121504 23.002577 120.119646 0.84 ὧҖ 

 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

126 
 

ῶ32Ɏ ɏ113ד ᾬӭ ▲ Ὠ ῶ 

▲ 

ѡ  
 

⇔ ⇔ 

ϩ 

Ң  

/ 

ҿ  

Ở
 

ḇ
 

 

 

 

Ở ⇔ Ở ⇔ ḇ ⇔ ḇ ⇔ 
ᴩ 

 
֣ 

  m m      ⇔ ⇔ ⇔ ⇔ km  

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 

113/4/16 3.7 5 30 3 ҿ  11:55 12:11 00:16 21.941903 120.746916 21.948675 120.754958 2.83 ὧҖ 

 1.5 5 30 3 ҿ  12:12 12:29 00:17 21.947792 120.754452 21.949936 120.755568 1.6 ὧҖ 

 1.8 5 30 3 ҿ  12:30 12:45 00:15 21.950227 120.756173 21.949019 120.757782 1.42 ὧҖ 

 2 5 30 3 ҿ  12:47 13:03 00:16 21.948122 120.756964 21.947889 120.757108 1.47 ὧҖ 

 2.1 5 30 3 ҿ  13:16 13:33 00:17 21.94869 120.758439 21.940994 120.754206 1.22 ὧҖ 

 2.4 5 30 3 ҿ  13:50 14:06 00:16 21.952709 120.769168 21.949258 120.770189 1.51 ὧҖ 

 1.7 5 30 3 ҿ  14:07 14:23 00:16 21.949501 120.770198 21.953681 120.768392 1.28 ὧҖ 

 2.8 5 30 3 ҿ  14:25 14:41 00:16 21.952501 120.767169 21.9459 120.758104 2.12 ὧҖ 

 2.2 5 30 3 ҿ  14:49 15:04 00:15 21.936514 120.751033 21.928461 120.746459 1.18 ὧҖ 

 3.9 5 30 3 Ң  11:55 12:11 00:16 21.942856 120.74633 21.948451 120.754793 2.85 ὧҖ 

 1.4 5 30 3 Ң  12:12 12:29 00:17 21.948131 120.75464 21.949964 120.755847 1.62 ὧҖ 

 1.7 5 30 3 Ң  12:30 12:46 00:16 21.950612 120.755984 21.948768 120.75781 1.43 ὧҖ 

 2 5 30 3 Ң  12:47 13:03 00:16 21.947745 120.756709 21.947971 120.757126 1.49 ὧҖ 

 2 5 30 3 Ң  13:17 13:33 00:16 21.949051 120.758765 21.941189 120.754278 1.27 ὧҖ 

 2.2 5 30 3 Ң  13:51 14:07 00:16 21.952397 120.768825 21.949557 120.769976 1.53 ὧҖ 
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⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 

113/4/16 мΦс 5 30 3 Ң  мпΥлу мпΥно ллΥмр нмΦфпфумт мнлΦтсффсп нмΦфромуу мнлΦтстулп мΦон ὧҖ 

 рΦр 5 30 3 Ң  мпΥнс мпΥпн ллΥмс нмΦфрнмтс мнлΦтссфт нмΦфофрнп мнлΦтрпоту нΦуо ὧҖ 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 

113/6/5 3.4 5 30 3 ҿ  09:14 09:30 00:16 21.942561 120.746315 21.952081 120.76969 3.45 ⁮ 

 2 5 30 3 ҿ  09:34 09:49 00:15 21.95231 120.769051 21.946595 120.766928 1.14 ⁮ 

 1.9 5 30 3 Ң  09:34 09:50 00:16 21.952357 120.76893 21.946656 120.76699 1.15 ⁮ 

 2.4 5 30 3 ҿ  09:50 10:05 00:15 21.946827 120.767188 21.950392 120.767728 1.2 ⁮ 

 2.5 5 30 3 Ң  09:51 10:06 00:15 21.946943 120.767334 21.950158 120.768068 1.21 ⁮ 

 4.2 5 30 3 ҿ  10:07 10:22 00:15 21.950637 120.768011 21.945543 120.779428 2.24 ⁮ 

 4.3 5 30 3 Ң  10:07 10:23 00:16 21.950746 120.767969 21.945362 120.779659 2.26 ⁮ 

 2.3 5 30 3 ҿ  10:28 10:44 00:16 21.94446 120.780898 21.940286 120.78306 1.84 ⁮ 

 2.3 5 30 3 Ң  10:29 10:45 00:16 21.944408 120.780935 21.940286 120.783148 1.85 ⁮ 

 2.7 5 30 3 ҿ  10:56 11:11 00:15 21.939982 120.783816 21.945475 120.776663 1.33 ⁮ 

 2.9 5 30 3 Ң  10:57 11:12 00:15 21.939943 120.783883 21.945387 120.776656 1.35 ⁮ 

 2.2 5 30 3 ҿ  11:12 11:29 00:17 21.944949 120.776759 21.946025 120.777297 1.27 ⁮ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 

113/6/5 2.4 5 30 3 Ң  11:12 11:28 00:16 21.944877 120.776798 21.945985 120.777342 1.26 ⁮ 

 1.8 5 30 3 ҿ  11:29 11:45 00:16 21.945788 120.777542 21.950315 120.756126 2.78 ⁮ 

 4.2 5 30 3 Ң  12:02 12:19 00:17 21.950784 120.755982 21.953953 120.758543 1.21 ⁮ 

 4.1 5 30 3 Ң  12:03 12:20 00:17 21.950865 120.756001 21.953962 120.758428 1.23 ⁮ 

 2.3 5 30 3 Ң  12:20 12:40 00:20 21.95377 120.758004 21.94509 120.756138 1.56 ⁮ 

 

113/3/22 2.1 5 30 3 ҿ  07:16 07:32 00:16 23.507398 119.599498 23.512867 119.610902 2.58 ὧҖ 

 1.3 5 30 3 ҿ  07:39 07:54 00:15 23.512621 119.611129 23.514217 119.611618 0.61 ὧҖ 

 1.7 5 30 3 ҿ  07:55 08:10 00:15 23.514668 119.611283 23.511507 119.610204 1.15 ὧҖ 

 2.6 5 30 4 ҿ  08:20 08:41 00:21 23.509776 119.612254 23.505698 119.601866 2.5 ὧҖ 

 1.6 5 30 4 ҿ  08:42 08:58 00:16 23.505901 119.601517 25.508013 119.600628 1.13 ὧҖ 

 1.5 5 30 4 ҿ  09:07 09:25 00:18 23.509028 119.59962 23.50737 119.600396 1.42 ὧҖ 

 1.6 5 30 3 ҿ  09:26 09:41 00:15 23.506712 119.60051 23.510374 119.598537 0.89 ὧҖ 

 2.1 5 30 4 ҿ  10:12 10:32 00:20 23.51086 119.593837 23.510285 119.596237 1.45 ὧҖ 
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113/3/22 2.2 5 30 3 ҿ  10:53 11:08 00:15 23.508535 119.586835 23.507633 119.585649 1.56 ὧҖ 

 2.2 5 30 3 Ң  07:17 07:35 00:18 25.505939 119.603342 23.513756 119.611338 2.6 ὧҖ 

 1.5 5 30 3 Ң  07:35 07:55 00:20 23.513833 119.611073 23.515203 119.610796 1.05 ὧҖ 

 2.3 5 30 4 Ң  07:56 08:11 00:15 23.515464 119.61022 23.511457 119.610531 1.01 ὧҖ 

 2.7 5 30 4 Ң  08:20 08:41 00:21 23.508473 119.611256 23.505931 119.601399 2.48 ὧҖ 

 1.5 5 30 4 Ң  08:42 08:58 00:16 23.506154 119.601525 23.508078 119.600564 1.18 ὧҖ 

 1.6 5 30 3 Ң  09:07 09:25 00:18 23.509421 119.599275 23.507152 119.600488 1.45 ὧҖ 

Ɏ ’Ṏ ɏ 

113/6/21 3.6 5 30 3 ҿ  07:43 08:00 00:17 22.676674 121.4939 22.67883 121.480225 2.32 ⁮ 

 3.1 5 30 3 ҿ  08:02 08:18 00:16 22.678611 121.48017 22.679354 121.481933 1.35 ⁮ 

 2.8 5 30 3 ҿ  08:18 08:37 00:19 22.679576 121.482309 22.681538 121.480464 1.26 ⁮ 

 2.3 5 30 3 ҿ  08:37 08:53 00:16 22.681578 121.480154 22.68092 121.487531 1.97 ⁮ 

 2.5 5 30 3 ҿ  09:01 09:17 00:16 22.681035 121.487226 22.681325 121.487907 1.25 ⁮ 

 4.5 5 30 3 ҿ  09:17 09:33 00:16 22.68125 121.488758 22.678014 121.495377 2.01 ⁮ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

Ɏ ’Ṏ ɏ 

113/6/21 2.8 5 30 3 ҿ  10:00 10:15 00:15 22.678345 121.496339 22.680595 121.504711 1.91 ⁮ 

 1.8 5 30 3 ҿ  10:20 10:35 00:15 22.680773 121.504262 22.679321 121.498482 1.37 ⁮ 

 3.5 5 30 3 Ң  07:44 08:03 00:19 22.67772 121.494033 22.678172 121.479876 2.25 ⁮ 

 1.2 5 30 3 Ң  08:03 08:18 00:15 22.67809 121.479552 22.679759 121.482644 1.37 ⁮ 

 1.2 5 30 3 Ң  08:19 08:37 00:18 22.679969 121.482989 22.681734 121.47973 1.22 ⁮ 

 1.3 5 30 3 Ң  08:38 08:54 00:16 22.681926 121.480046 22.681162 121.486709 1.98 ⁮ 

 1.8 5 30 3 Ң  09:03 09:18 00:15 22.681211 121.486436 22.681068 121.488888 1.28 ⁮ 

 3.5 5 30 3 Ң  09:18 09:33 00:15 22.681059 121.488659 22.678562 121.497768 2.21 ⁮ 

 1.2 5 30 3 Ң  10:01 10:16 00:15 22.678719 121.498747 22.680791 121.503841 1.78 ⁮ 

 1.2 5 30 3 Ң  10:21 10:37 00:16 22.680882 121.503489 22.679161 121.498609 1.36 ⁮ 

ɎὧҖṔ ừ Ỵ ʟ ’ ц Ѭ ᾬ ’Ṏ ɏ 

113/7/12 9.4 5 30 3 ҿ  10:32 10:52 00:20 25.149839 121.799285 25.143031 121.86004 6.38 ⁮ 

 9.5 5 30 3 ҿ  10:52 11:08 00:16 25.142825 121.861326 25.132824 121.906944 4.78 ⁮ 

 10 5 30 3 ҿ  11:08 11:23 00:15 25.132692 121.908752 25.103505 121.927129 4.89 ⁮ 

 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

131 
 

ῶ32Ɏ ɏ113ד ᾬӭ ▲ Ὠ ῶ 

▲ 

ѡ  
 

⇔ ⇔ 

ϩ 

Ң  

/ 

ҿ  

Ở
 

ḇ
 

 

 

 

Ở ⇔ Ở ⇔ ḇ ⇔ ḇ ⇔ 
ᴩ 

 
֣ 

  m m      ⇔ ⇔ ⇔ ⇔ km  

ɎὧҖṔ ừ Ỵ ʟ ’ ц Ѭ ᾬ ’Ṏ ɏ 

113/7/12 3.6 5 30 3 ҿ  12:11 12:26 00:15 25.085646 121.917861 25.109098 121.924748 3.15 ⁮ 

 2.6 5 30 3 ҿ  12:44 12:59 00:15 25.109144 121.92488 25.113802 121.927224 1.83 ⁮ 

 2.2 5 30 3 ҿ  12:59 13:14 00:15 25.113499 121.927176 25.10308 121.926118 1.38 ⁮ 

 6.3 5 30 3 ҿ  14:22 14:37 00:15 25.116102 121.918161 25.128603 121.90589 4.14 ⁮ 

 8.1 5 30 3 ҿ  14:37 14:54 00:17 25.128324 121.904888 25.127639 121.861385 4.56 ⁮ 

 2.1 5 30 3 ҿ  16:28 16:43 00:15 25.126985 121.822992 25.126447 121.822632 1.56 ⁮ 

 9.6 5 30 3 Ң  10:39 10:54 00:15 25.149482 121.819539 25.142143 121.865022 4.76 ⁮ 

 10.1 5 30 3 Ң  10:54 11:09 00:15 25.14188 121.866334 25.132432 121.911867 4.84 ⁮ 

 10.7 5 30 3 Ң  11:10 11:25 00:15 25.13227 121.913352 25.100302 121.92574 4.83 ⁮ 

 1 5 30 3 Ң  12:44 12:59 00:15 25.109509 121.924972 25.11348 121.927123 1.73 ⁮ 

 1.8 5 30 3 ҿ  13:00 13:16 00:16 25.113136 121.926837 25.104745 121.925352 1.53 ⁮ 

 7.8 5 30 3 ҿ  14:24 14:39 00:15 25.118077 121.922261 25.127891 121.902068 4.41 ⁮ 

 7.5 5 30 3 ҿ  14:39 14:55 00:16 25.127676 121.90128 25.127378 121.860456 4.26 ⁮ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

Ϯ҇ ɎɎ ’Ṏ ɏɏ 

113/7/18 7.1 5 30 3 ҿ  07:38 07:54 00:16 24.593043 121.881585 24.561655 121.880241 3.61 ⁮ 

 3.4 5 30 3 ҿ  07:54 08:10 00:16 24.560734 121.880032 24.531009 121.876566 3.48 ⁮ 

 1.1 5 30 3 ҿ  08:38 08:53 00:15 24.531296 121.875992 24.531389 121.87652 0.89 ⁮ 

 6.2 5 30 3 ҿ  09:18 09:33 00:15 24.530694 121.875891 24.562896 121.878253 3.94 ⁮ 

 1.5 5 30 3 ҿ  09:48 10:07 00:19 24.563165 121.878544 24.564067 121.87741 1.31 ⁮ 

 5.3 5 30 3 ҿ  10:29 10:44 00:15 24.56383 121.879018 24.592602 121.893624 3.72 ⁮ 

 2.3 5 30 3 ҿ  11:10 11:26 00:16 24.597734 121.896454 24.597662 121.896281 3.63 ⁮ 

 2.7 5 30 3 ҿ  12:36 12:52 00:16 24.600792 121.901153 24.598426 121.897789 1.32 ⁮ 

 6 5 30 3 ҿ  13:08 13:23 00:15 24.597847 121.896814 24.594589 121.882099 2.53 ⁮ 

 7.2 5 30 3 Ң  07:45 08:00 00:15 24.577817 121.881063 24.548842 121.878968 3.35 ⁮ 

 3.5 5 30 3 Ң  08:01 08:16 00:15 24.547815 121.878911 24.530833 121.875542 2.36 ⁮ 

 4.4 5 30 3 Ң  09:19 09:34 00:15 24.531631 121.876601 24.563415 121.877976 3.83 ⁮ 

 1.2 5 30 3 Ң  09:51 10:07 00:16 24.562514 121.878261 24.563935 121.877306 1.21 ⁮ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

Ϯ҇ ɎɎ ’Ṏ ɏɏ 

113/7/18 7.1 5 30 3 Ң  10:37 10:55 00:18 24.579655 121.887254 24.595178 121.885546 3.54 ⁮ 

 2 5 30 3 Ң  12:36 12:53 00:17 24.600679 121.901288 24.598273 121.897772 1.48 ⁮ 

 

113/8/8 5.3 5 30 2 ҿ  08:25 08:43 00:18 23.510112 119.597145 23.51175 119.613724 3.63 ⁮ 

 2.1 5 30 2 ҿ  08:43 08:59 00:16 23.510569 119.613751 23.515799 119.610188 1.33 ⁮ 

 2.5 5 30 2 ҿ  09:00 09:16 00:16 23.51633 119.609814 23.505919 119.603871 2.22 ⁮ 

 1.4 5 30 2 ҿ  09:33 09:51 00:18 23.508061 119.601014 23.50898 119.598449 1.54 ⁮ 

 4 5 30 2 ҿ  09:51 10:08 00:17 23.50891 119.597989 23.507285 119.598459 2.53 ⁮ 

 4.1 5 30 2 ҿ  10:34 10:51 00:17 23.50724 119.597398 23.506583 119.602597 2.18 ⁮ 

 2.3 5 30 2 ҿ  10:53 11:15 00:22 23.507868 119.602237 23.506463 119.602077 1.83 ⁮ 

 4.2 5 30 2 ҿ  11:15 11:32 00:17 23.505736 119.601805 23.507725 119.600551 2.37 ⁮ 

 5.6 5 30 2 Ң  08:25 08:44 00:19 23.509005 119.597681 23.510305 119.613824 3.62 ⁮ 

 2.3 5 30 2 Ң  08:44 09:00 00:16 23.51007 119.61395 23.516385 119.609156 1.41 ⁮ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

 

113/8/8 6.1 5 30 2 Ң  09:58 10:21 00:23 23.510007 119.593932 23.50957 119.597488 2.63 ⁮ 

 5.2 5 30 2 Ң  10:37 10:57 00:20 23.50983 119.597278 23.507533 119.601543 1.94 ⁮ 

 4.9 5 30 2 Ң  10:58 11:18 00:20 23.507551 119.600999 23.507219 119.598642 1.91 ⁮ 

 4.1 5 30 2 Ң  11:18 11:35 00:17 23.508031 119.598703 23.509918 119.598951 2.22 ⁮ 

 2.3 5 30 2 Ң  09:41 09:57 00:16 23.509223 119.594231 23.506615 119.602513 1.72 ⁮ 

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 

113/8/22 5.1 5 30 2 ҿ  07:39 07:57 00:18 21.941675 120.747032 21.94893 120.76907 3.66 ⁮ 

 2.4 5 30 2 ҿ  08:13 08:29 00:16 21.948796 120.768774 21.951746 120.765471 1.69 ⁮ 

 2.9 5 30 2 ҿ  08:30 08:53 00:23 21.951505 120.764948 21.951099 120.762645 1.76 ⁮ 

 3 5 30 2 ҿ  08:54 09:10 00:16 21.951099 120.762645 21.950883 120.755268 1.85 ⁮ 

 3.1 5 30 2 ҿ  09:21 09:36 00:15 21.950974 120.754891 21.951017 120.756055 1.72 ⁮ 

 4.2 5 30 2 ҿ  09:36 09:56 00:20 21.95077 120.755448 21.943511 120.754893 2.92 ⁮ 

 3.6 5 30 2 ҿ  10:45 11:00 00:15 21.924081 120.743881 21.925017 120.741002 1.84 ⁮ 

 4.1 5 30 2 ҿ  11:01 11:16 00:15 21.924479 120.741052 21.926277 120.743627 2.02 ⁮ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 

113/8/22 4.3 5 30 2 Ң  08:09 08:24 00:15 21.951797 120.77023 21.951024 120.768982 1.53 ⁮ 

 5.5 5 30 2 Ң  08:25 08:50 00:25 21.951649 120.769015 21.951604 120.76804 1.88 ⁮ 

 5.4 5 30 2 Ң  08:51 09:06 00:15 21.951493 120.766945 21.950933 120.756728 1.87 ⁮ 

 3 5 30 2 Ң  09:19 09:34 00:15 21.951266 120.756292 21.952066 120.756123 1.71 ⁮ 

 5.7 5 30 2 Ң  09:35 09:54 00:19 21.95171 120.756615 21.948027 120.755617 2.51 ⁮ 

 7.2 5 30 2 Ң  09:55 10:20 00:25 21.946651 120.755427 21.943329 120.746035 3.14 ⁮ 

 4.1 5 30 2 Ң  10:46 11:01 00:15 21.924413 120.744401 21.924119 120.741156 1.9 ⁮ 

 2.2 5 30 2 Ң  11:01 11:17 00:16 21.923729 120.741398 21.926819 120.744442 2.06 ⁮ 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

113/8/29 9.2 5 30 3 ҿ  08:15 08:30 00:15 25.149336 121.789874 25.16545 121.758207 4.16 ὧҖ 

 5.5 5 30 3 ҿ  08:38 08:53 00:15 25.165679 121.757162 25.169256 121.726082 3.58 ὧҖ 

 2.6 5 30 3 ҿ  08:54 09:11 00:17 25.17037 121.725447 25.17498 121.713188 2.19 ὧҖ 

 4.3 5 30 3 ҿ  09:52 10:07 00:15 25.167217 121.731169 25.163275 121.744564 2.43 ὧҖ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

113/8/29 3.2 5 30 3 ҿ  10:28 10:45 00:17 25.163271 121.743936 25.16809 121.732755 2.32 ὧҖ 

 1.6 5 30 3 ҿ  10:45 11:01 00:16 25.168019 121.73264 25.163471 121.740573 2.37 ὧҖ 

 4.1 5 30 3 ҿ  11:16 11:32 00:16 25.160879 121.742796 25.161253 121.742965 2.03 ὧҖ 

 7.3 5 30 3 ҿ  11:38 11:54 00:16 25.161247 121.742356 25.16413 121.768991 3.34 ὧҖ 

 2.5 5 30 3 ҿ  09:13 09:28 00:15 25.174519 121.714364 25.165611 121.729513 2.26 ὧҖ 

 1.7 5 30 3 ҿ  11:02 11:18 00:16 25.163177 121.740683 25.160277 121.742403 1.34 ὧҖ 

 8.9 5 30 3 Ң  08:15 08:31 00:16 25.149958 121.789378 25.165808 121.756384 4.14 ὧҖ 

 5.2 5 30 3 Ң  08:31 08:54 00:23 25.165783 121.755156 25.170743 121.725208 3.68 ὧҖ 

 1.4 5 30 3 Ң  08:55 09:13 00:18 25.171198 121.724937 25.174112 121.714589 2.36 ὧҖ 

 3.1 5 30 3 Ң  09:13 09:31 00:18 25.173734 121.714876 25.165877 121.733193 2.62 ὧҖ 

 2.1 5 30 3 Ң  11:32 11:51 00:19 25.161282 121.743751 25.165212 121.756943 1.67 ὧҖ 

113/9/26 7 5 30 4 ҿ  07:55 08:10 00:15 25.150033 121.78911 25.167211 121.762393 3.92 ὧҖ 

 6.9 5 30 4 ҿ  08:10 08:26 00:16 25.167519 121.761532 25.167701 121.725879 3.81 ὧҖ 

 2.5 5 30 4 ҿ  08:34 08:49 00:15 25.167357 121.71949 25.169053 121.715536 1.24 ὧҖ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

113/9/26 2.8 5 30 4 ҿ  08:50 09:05 00:15 25.169545 121.715159 25.168803 121.724764 1.63 ὧҖ 

 1.5 5 30 4 ҿ  09:12 09:29 00:17 25.168029 121.717361 25.163962 121.733476 2.44 ὧҖ 

 1.2 5 30 4 ҿ  09:29 09:46 00:17 25.164057 121.733506 25.171091 121.730366 1.93 ὧҖ 

 2.1 5 30 4 ҿ  09:47 10:07 00:20 25.170692 121.730877 25.162024 121.743328 2.88 ὧҖ 

 2.9 5 30 4 ҿ  10:17 10:33 00:16 25.159514 121.743889 25.161135 121.742185 1.57 ὧҖ 

 10 5 30 4 ҿ  10:50 11:05 00:15 25.162311 121.74389 25.159266 121.781098 4.2 ὧҖ 

 7.5 5 30 4 Ң  07:56 08:11 00:15 25.150861 121.78834 25.167797 121.760623 3.95 ὧҖ 

 6.8 5 30 4 Ң  08:11 08:27 00:16 25.168139 121.759183 25.167737 121.724927 3.74 ὧҖ 

 2.2 5 30 4 Ң  08:35 08:51 00:16 25.1677 121.718935 25.169768 121.715094 1.42 ὧҖ 

 1.7 5 30 4 Ң  08:51 09:06 00:15 25.169987 121.714852 25.168634 121.72328 1.69 ὧҖ 

 2.1 5 30 4 Ң  09:14 09:31 00:17 25.167929 121.719385 25.16409 121.73339 2.28 ὧҖ 

 3.8 5 30 4 Ң  09:48 10:08 00:20 25.170116 121.731821 25.161845 121.743417 2.78 ὧҖ 

 2.8 5 30 4 Ң  09:31 09:47 00:16 25.16415 121.733664 25.170502 121.731379 2.07 ὧҖ 
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  m m      ⇔ ⇔ ⇔ ⇔ km  

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 

113/10/9 2.5 5 30 3 ҿ  12:35 12:52 00:17 21.941555 120.747082 21.951633 120.759256 2.82 ὧҖ 

 2.7 5 30 3 ҿ  13:00 13:15 00:15 21.951798 120.759621 21.946341 120.753949 1.58 ὧҖ 

 2.2 5 30 3 ҿ  13:16 13:31 00:15 21.94629 120.754507 21.951142 120.755 1.19 ὧҖ 

 3.4 5 30 3 ҿ  13:33 13:49 00:16 21.951721 120.756313 21.948102 120.770843 2.42 ὧҖ 

 2.7 5 30 3 ҿ  13:58 14:13 00:15 21.950568 120.770242 21.951613 120.766239 1.55 ὧҖ 

 1.6 5 30 3 ҿ  14:17 14:34 00:17 21.951759 120.769411 21.9521 120.769745 1.2 ὧҖ 

 2.1 5 30 3 ҿ  14:40 14:56 00:16 21.949981 120.772952 21.942432 120.786201 1.8 ὧҖ 

 2.4 5 30 3 ҿ  15:05 15:20 00:15 21.940854 120.790264 21.940632 120.782128 1.73 ὧҖ 

 2.4 5 30 3 Ң  12:36 12:54 00:18 21.941032 120.747372 21.951638 120.75933 2.85 ὧҖ 

 3.1 5 30 3 Ң  13:01 13:16 00:15 21.95189 120.759664 21.946355 120.754036 1.6 ὧҖ 

 2.1 5 30 3 Ң  13:16 13:31 00:15 21.94625 120.754615 21.951109 120.754971 1.21 ὧҖ 

 3.2 5 30 3 Ң  13:34 13:50 00:16 21.951761 120.756522 21.948215 120.770763 2.43 ὧҖ 

 2.4 5 30 3 Ң  14:02 14:17 00:15 21.95159 120.768202 21.951802 120.769054 1.76 ὧҖ 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

139 
 

ῶ32Ɏ ɏ113ד ᾬӭ ▲ Ὠ ῶ 

▲ 

ѡ  
 

⇔ ⇔ 

ϩ 

Ң  

/ 

ҿ  

Ở
 

ḇ
 

 

 

 

Ở ⇔ Ở ⇔ ḇ ⇔ ḇ ⇔ 
ᴩ 

 
֣ 

  m m      ⇔ ⇔ ⇔ ⇔ km  

⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ 

113/10/9 1.7 5 30 3 Ң  14:18 14:34 00:16 21.95167 120.76952 21.952075 120.769717 1.3 ὧҖ 

 1.9 5 30 3 Ң  14:40 14:57 00:17 21.949929 120.773079 21.942419 120.786204 1.79 ὧҖ 

 7.4 5 30 3 Ң  15:40 15:56 00:16 21.942374 120.785757 21.942466 120.746432 4.93 ὧҖ 

 2.3 5 30 3 Ң  15:05 15:21 00:16 21.940738 120.790398 21.940596 120.782278 1.74 ὧҖ 
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ῶ 33 113(‹6/30)ד ᾬ ▲ ὨП ᾬ цכ Ҝѩ 

▲   ӣẓ ’  Ẕ҃   

ừ Ѝ  

( 5/7 ) 

7 0 2 1 
10 

70% 0% 20% 10% 

ừ Ϯ҇  

( 6/12 ) 

7 0 0 0 
7 

100% 0% 0% 0% 

Җ  

( 6/6 ) 

21 1 9 1 
32 

66% 3% 28% 3% 

ҵѤЍ 

( 4/22 ) 

27 1 11 3 
42 

64% 3% 26% 7% 

ҵѤЍ 

( 6/14 ) 

92 3 7 2 
104 

88% 3% 7% 2% 

∟  

( 5/20 ) 

20 1 5 1 
27 

74% 4% 18% 4% 

о  

( 6/4 ) 

1 0 1 0 
5 

50% 0% 50% 0% 

⁮үᴂ 

( 4/30 ) 

1 0 2 0 
3 

33% 0% 67% 0% 

⅜ὧ Ӣ  

( 4/16 ) 

2 0 0 0 
2 

100% 0% 0% 0% 

⅜ὧ Ӣ  

( 6/5 ) 

1 0 0 0 
1 

100% 0% 0% 0% 

 

( 3/22 ) 

3 0 2 1 
6 

50% 0% 33% 17% 

ὧ  

( 6/21 ) 

1 0 0 0 
1 

100% 0% 0% 0% 

  
183 6 39 9 

237 
77% 3% 16% 4% 
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ῶ 34 113ד(7/1Ở) ᾬ ▲ ὨП ᾬ цכ Ҝѩ 

▲   ӣẓ ’  Ẕ҃   

ừ Ϯ҇  

( 7/18 ) 

0 0 0 0 
0 

0% 0% 0% 0% 

Җ  

( 7/12 ) 

2 0 1 0 
3 

67% 0% 33% 0% 

ҵѤЍ 

( 8/29 ) 

251 0 13 9 
273 

92% 0% 5% 3% 

ҵѤЍ 

( 9/26 ) 

219 3 68 4 
294 

74% 1% 23% 2% 

⅜ὧ Ӣ  

( 8/22 ) 

1 0 0 0 
1 

100% 0% 0% 0% 

⅜ὧ Ӣ  

(10/9 ) 

0 0 0 0 
0 

0% 0% 0% 0% 

 

( 8/8 ) 

63 11 6 1 
81 

78% 14% 7% 1% 

  
536 14 88 14 

652 
83% 3% 13% 2% 
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(‹6/30)ד113 44  ᾬ ▲ ὨП ᾬ כ Ҝѩ 

 

 

(7/1Ở)ד113 45  ᾬ ▲ ὨП ᾬ כ Ҝѩ 

  

70%

100%

66%

64%

88%

74%

50%

33%

100%

100%

50%

100%

50%

67%

0% 20% 40% 60% 80% 100%

ừ Ѝ

ừ Ϯ҇

Җ

ҵѤЍ(4/22)

ҵѤЍ(6/14)

∟

о

⁮үᴂ

⅜ὧ Ӣ (4/16)

⅜ὧ Ӣ (6/5)

ὧ

(‹6/30)ד113 ᾬ ▲ ὨП ᾬ כ Ҝѩ

ӣẓ ’ Ẕ҃

67%

92%

74%

100%

78%

0% 20% 40% 60% 80% 100%

ừ Ϯ҇

Җ

ҵѤЍ(8/29)

ҵѤЍ(9/26)

⅜ὧ Ӣ (4/16)

⅜ὧ Ӣ (6/5)

(∟6/30)ד113 ᾬ ▲ ὨП ᾬ כ Ҝѩ

ӣẓ ’ Ẕ҃
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Ӑ ὑ Ӓ ◕Ɏ113ד 11ѣ 15ѡ›ɏԚᶙכ 10 ᾬ

▲Ɏῶ 35ᴟῶ 37ɏȲ ▲ Б 308ɎӐד⇔ ứᴟю240

▲ ɏȲᶙכ 128%Ȳ ӱӐ ὑЭכ⇔דὨ ȲṳṼӐ

Ḗ Ὑ ứБ ד Ὠ֫כ ᴟ ◦’Ṏ iOcean◦’Ṏ ȴ ϚḔ

ᾬ ⇔ ȲẔ ᾬ֢ Ṽ ứ ȲиⱢ ȳ

ӣẓȳ’ ȳẔ҃ 4 Ȳ֢ ▲ Ὠ и ὙֽϯȲ 

 

1. ừ Ѝ Ɏ ₨ ’Ṏ ɏ ᾬӭ ▲Ԛ1 ⇔דȲӐװ

▲ 16Ȳ ▲ 1.49ӂѠеṭȲפּ ▲ Ὠ ֵⱢ 7

ԈҜ 70%Ɏ ѱ1Ԉȳ 3Ԉȳ ˍ Ҕ 1Ԉȳ ᾬ

ˍ ẓ2ԈɏȷẔװṼᶧⱢ’ 2ԈҜ 20%Ɏ’ 1Ԉȳ’

ѱ1ԈɏцẔ҃ 1Ԉ10%Ɏⱶ 1ԈɏȲ 10ԈȲӐ װ ▲

ᾬӂᶁ ⇔Ɫ7ԈˍӂѠеṭȴ 

2. ừ Ϯ҇ Ɏ ’Ṏ ɏ ᾬӭ ▲Ԛ 2 דȲӐװ

⇔ ▲ 32 Ȳ ▲ 1.98ӂѠеṭȲפּ ▲ Ὠ ֵⱢ

7ԈҜ 100%Ɏ ѱ1Ԉȳ 3Ԉȳ ˍ Ҕ 3

ԈɏȲ 7ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ4ԈˍӂѠеṭȴ 

3. Җ ɎὧҖṔ ừ Ỵ ʟ ’ ц Ѭ

ᾬ ’Ṏ ɏ ᾬӭ ▲Ԛ 2 ⇔דȲӐװ ▲ 37Ȳ

▲ 4.15ӂѠеṭȲפּ ▲ Ὠ ֵⱢ 23ԈҜ 65%Ɏ

ѱ3Ԉȳ 8Ԉȳ ˍ Ҕ 8Ԉȳ ᾬ ˍ ẓ3Ԉȳ

ˍ 1ԈɏȷẔװṼᶧⱢ’ 10ԈҜ 29%Ɏ’ 2

Ԉȳ’ ѱ8Ԉɏȳ ӣẓцẔ҃ ֢1Ԉ֢Ҝ3%Ɏ 1Ԉȳ

ⱶ 1ԈɏȲ 35ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ35ԈˍӂѠ

еṭȴ 
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4. ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ ᾬӭ ▲ ủ ἤ

Ԛ4 ⇔דȲӐװ ▲ 65Ȳ ▲ 4.92ӂѠеṭȲפּ ▲

Ὠ ֵⱢ 589ԈҜ 82%Ɏ ѱ183Ԉȳ 210Ԉȳ

ˍ Ҕ 97Ԉȳ ᾬ ˍ ẓ48Ԉȳ ˍ 49ԈȳҾ

┴ˍ ᾚ 2ԈɏȷẔװṼᶧⱢ’ 99ԈҜ 14%Ɏ’ 11Ԉȳ

’ ѱ 88ԈɏȳẔ҃ 18ԈҜ 3%Ɏᵓ Ҕˍ 5Ԉȳ 3

Ԉȳⱶ 6ԈȳᴪὢˍӁˍ І1Ԉȳ ˍ ὰ1ԈȳẔ҃2Ԉɏц

ӣẓ7Ԉ1%Ɏ ˍ 1Ԉȳ 3Ԉȳ ˍ 3ԈɏȲ

713ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ145ԈˍӂѠеṭȴ 

5. ∟ Ɏᴫ ֮ɏ ᾬӭ ▲Ԛ1 ⇔דȲӐװ ▲

15 Ȳ ▲ פּ 0.97ӂѠеṭȲ ▲ Ὠ ֵⱢ 20ԈҜ

74%Ɏ ᾬ ˍ ẓ1Ԉȳ ˍ 3Ԉȳ ˍ Ҕ

10Ԉȳ ѱ6ԈɏȷẔװṼᶧⱢ’ 5ԈҜ 18%Ɏ’ 1Ԉȳ

’ ѱ4Ԉɏȳ ӣẓ1Ԉ4%Ɏ ˍ 1ԈɏцẔ҃ 1Ԉ

Ҝ4%Ɏ 1ԈɏȲ 27ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ28Ԉ

ˍӂѠеṭȴ 

6. о Ɏᴼ ’Ṏ ɏ ᾬӭ ▲Ԛ1 ⇔דȲӐװ

▲ 15Ȳ ▲ 0.94ӂѠеṭȲפּ ▲ Ὠ ֵⱢ 1

ԈҜ 50%Ɏ ᾬ ˍ ẓ1ԈɏȷẔװⱢ’ 1ԈҜ50%Ɏ’

ѱ4ԈɏȲ 2ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ2ԈˍӂѠеṭȴ 

7. ⁮үᴂɎүᴂ е ɏ ᾬӭ ▲Ԛ1 ⇔דȲӐװ ▲

15Ȳ ▲ 0.78ӂѠеṭȲפּ ▲ Ὠ ֵⱢ’ 2ԈҜ67%

Ɏ’ 1Ԉȳ’ ѱ1ԈɏȷẔװⱢ 1ԈҜ 33%Ɏ

1ԈɏȲ 3ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ4ԈˍӂѠеṭȴ 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

145 
 

 

8. ⅜ὧ Ӣ Ɏ ◦Ӣᾬ ᾬ Ṏ ȳ Ϝ е ɏ ᾬ

ӭ ▲ ủ ἤ Ԛ4 ⇔דȲӐװ ▲ 67Ȳ ▲ פּ

3.76ӂѠеṭȲ ▲ Ὠ 4ԈҜ 100%Ɏ 2Ԉȳ

ˍ Ҕ 2ԈɏȲ 4ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ1Ԉ

ˍӂѠеṭȴ 

9. Ɏ ҁӰᴞ Ἐᾬɏנּ ᾬӭ ▲Ԛ 2 ⇔דȲӐװ ▲

30 Ȳ ▲ פּ 1.68ӂѠеṭȲ ▲ Ὠ ֵⱢ 66ԈҜ

76%Ɏ 11Ԉȳ ᾬ ˍ ẓ8Ԉȳ ˍ Ҕ 24Ԉȳ

ˍ 2ԈȳҾ┴ˍ ᾚ 2Ԉȳ ѱ17ѱȳẔ҃

2ԈɏȲẔװṼᶧⱢ ӣẓ11Ԉ13%Ɏ ˍ 6Ԉȳ 3ԈȳẔ

҃ ӣẓȸ 2Ԉɏȳ’ 8ԈҜ2%Ɏ’ ѱ6Ԉȳ’ ї

1ԈȳẔ҃’ ȸ’ Ṯ 1ԈɏȳẔ҃ 2Ԉ2%Ɏᵓ Ҕˍ

1Ԉȳⱶ 1ԈɏȲ 87ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ52Ԉ

ˍӂѠеṭȴ 

10. Ɏ ’Ṏ ɏ ᾬӭ ▲Ԛ1 ⇔דȲӐװ ▲

16Ȳ ▲ 0.81ӂѠеṭȲפּ ▲ Ὠ 1ԈҜ

100%Ɏ 1ԈɏȲ 1ԈȲӐ װ ▲ ᾬӂᶁ ⇔Ɫ1Ԉ

ˍӂѠеṭȴ 

 

 

 

 



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

146 
 

ῶ 35 113(‹6/30)ד ᾬӭ ▲ Ὠ ῶ 

▲ѡ  5/7 6/12 5/3 4/22 6/14 

▲  ừ Ѝ  ừ Ϯ҇  Җ  * ҵѤЍ * ҵѤЍ 

▲ ◕ 16 17 21 18 16 

▲Ѡᾎ ӭ  ӭ  ӭ  ӭ  ӭ  

▲  4Њ 12и  4Њ 43и  5Њ 36и  4Њ 44и  4Њ 9и  

▲  (km) 49.55  25.9 79.39 42.1 39.9 

▲  (km2) 1.49  0.78  2.38  1.26  1.20  

ᾬ  0% 29% 29% 33% 100% 

Ἁ ᾬ ⇔(Ԉ/ km2) 7  9  13  33  87  

Ἁ ᾬи

 

 7 70% 7 100% 21 66% 27 64% 92 88% 

ӣẓ 0 0% 0 0% 1 3% 1 3% 3 3% 

’  2 20% 0 0% 9 28% 11 26% 7 7% 

Ẕ҃ 1 10% 0 0% 1 3% 3 7% 2 2% 

֥  10 100% 7 100% 32 100% 42 100% 104 100% 

1ȸ╗ ῶӱ ∟ ᴩ П ᾬ ⇔ȴ 2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ35Ɏ ɏ113(‹6/30)ד ᾬӭ ▲ Ὠ ῶ 

▲ѡ  5/20 5/27 4/30 4/16 6/5* 

▲  ∟  о  ⁮үᴂ ⅜ὧ Ӣ  ⅜ὧ Ӣ * 

▲ ◕ 15 15 15 17 17 

▲Ѡᾎ ӭ  ӭ  ӭ  ӭ  ӭ  

▲  3Њ 54и  4Њ 12и  4Њ 4и  4Њ 32и  4Њ 33и  

▲  (km) 32.21 31.42 25.99 28.97 28.33 

▲  (km2) 0.97  0.94  0.78  0.87  0.85  

ᾬ  7% 13% 20% 12% 6% 

Ἁ ᾬ ⇔(Ԉ/ km2) 28  2  4  2  1  

Ἁ ᾬи

 

 20 74% 1 50% 1 33% 2 100% 1 100% 

ӣẓ 1 4% 0 0% 0 0% 0 0% 0 0% 

’  5 18% 1 50% 2 67% 0 0% 0 0% 

Ẕ҃ 1 4% 0 0% 0 0% 0 0% 0 0% 

֥  27 100% 2 100% 3 100% 2 100% 1 100% 

1ȸ╗ ῶӱ ∟ ᴩ П ᾬ ⇔ȴ 2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ35Ɏ ɏ113(‹6/30)ד ᾬӭ ▲ Ὠ ῶ 

▲ѡ  3/22 6/21   

ɎԚ10 Ȳ12װ ▲ɏ ▲    

▲ ◕ 15 16 198 

▲Ѡᾎ ӭ  ӭ  ӭ  

▲  4Њ 19и  4Њ 19и  53Њ 17и  

▲  (km) 23.06 26.9 433.69  

▲  (km2) 0.69  0.81 13.01  

ᾬ  20% 6% 26% 

Ἁ ᾬ ⇔(Ԉ/ km2) 9  1  18 (2) 

Ἁ ᾬи

 

 3 50% 1 100% 183 77% 

ӣẓ 0 0% 0 0% 6 3% 

’  2 33% 0 0% 39 16% 

Ẕ҃ 1 17% 0 0% 9 4% 

֥  55 100% 1 100% 237 100% 

1ȸ╗ ῶӱ ∟ ᴩ П ᾬ ⇔ȴ 2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ 36 113ד(7/1Ở) ᾬӭ ▲ Ὠ ῶ 

▲ѡ  7/12 7/18 8/29 9/26 8/8 

▲  Җ  ừ Ϯ҇  * ҵѤЍ * ҵѤЍ  

▲ ◕ 16 15 15 16 15 

▲Ѡᾎ ӭ  ӭ  ӭ  ӭ  ӭ  

▲  4Њ 10и  3Њ 59и  4Њ 12и  4Њ 21и  4Њ 32и  

▲  (km) 59.03 40.2 40.49 41.55 33.08 

▲  (km2) 1.77  1.21 1.21  1.25  0.99  

ᾬ  19% 0% 93% 100% 87% 

Ἁ ᾬ ⇔(Ԉ/ km2) 2 0 225  236  82 

Ἁ ᾬи

 

 2 67% 0 0% 251 92% 219 74% 63 78% 

ӣẓ 0 0% 0 0% 0 0% 3 1% 11 14% 

’  1 33% 0 0% 13 5% 68 23% 6 7% 

Ẕ҃ 0 0% 0 0% 9 3% 4 2% 1 1% 

֥  3 100% 0  0% 273  100% 294 100% 81 100% 

1ȸ╗ ῶӱ ∟ ᴩ П ᾬ ⇔ȴ 2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ36Ɏ ɏ113ד(7/1Ở) ᾬӭ ▲ Ὠ ῶ 

▲ѡ  8/22 10/9   

ɎԚ5 Ȳ7 װ ▲ɏ ▲  *⅜ὧ Ӣ  *⅜ὧ Ӣ  

▲ ◕ 16 17 110 

▲Ѡᾎ ӭ  ӭ  ӭ  

▲  4Њ 43и  4Њ 30и  30Њ 27и  

▲  (km) 34.06 33.9 282.31 

▲  (km2) 1.02  1.02  8.47  

ᾬ  6% 0% 39% 

Ἁ ᾬ ⇔(Ԉ/ km2) 1  0 77  

Ἁ ᾬи

 

 1 100% 0 0% 536 83% 

ӣẓ 0 0% 0 0% 14 2% 

’  0 0% 0 0% 88 13% 

Ẕ҃ 0 0% 0 0% 14 2% 

֥  1 100% 0 0% 652 100% 

1ȸ╗ ῶӱ ∟ ᴩ П ᾬ ⇔ȴ 2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ 37 113ד(ԓד⇔) ᾬӭ ▲ Ὠ ῶ 

▲ѡ  5/7 6/12ȳ7/18 5/3ȳ7/12 4/22ȳ6/14ȳ8/29ȳ9/26 

▲  ừ Ѝ  ừ Ϯ҇  Җ  * ҵѤЍ 

▲ ◕ 16 32 37 65 

▲Ѡᾎ ӭ  ӭ  ӭ  ӭ  

▲  4Њ 12и  8Њ 42и  9Њ 46и  17Њ 26и  

▲  (km) 49.55 66.1 138.42 164.04 

▲  (km2) 1.49 1.98 4.15 4.92  

ᾬ  0% 29% 24% 80% 

ᾬ ⇔(Ԉ/ km2) 7 4 8 145 

ᾬ 

 

 7 70% 7 100% 23  65% 589  82% 

ӣẓ 0 0% 0 0% 1  3% 7  1% 

’  2 20% 0 0% 10  29% 99  14% 

Ẕ ҃  1 10% 0 0% 1  3% 18  3% 

  10 100% 7 100% 35  100% 713  100% 

1ȸ╗ ῶӱ ∟ ᴩ П ᾬ ⇔ȴ 2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ37Ɏ ɏ113ד(ԓד⇔) ᾬӭ ▲ Ὠ ῶ 

▲ѡ  5/20 5/27 4/30 4/16ȳ6/5ȳ8/22ȳ10/9 

▲  ∟  о  ⁮үᴂ *⅜ὧ Ӣ  

▲ ◕ 15 15 15 67 

▲Ѡᾎ ӭ  ӭ  ӭ  ӭ  

▲  3Њ 54и  4Њ 12и  4Њ 4и  18Њ 18и  

▲  (km) 32.22 31.42 25.99 125.26 

▲  (km2) 0.97  0.94  0.78  3.76 

ᾬ  7% 13% 20% 7% 

ᾬ ⇔(Ԉ/ km2) 28  2  4  1 

ᾬ 

 

 20 74% 1 50% 1 33% 4 100% 

ӣẓ 1 4% 0 0% 0 0% 0 0% 

’  5 18% 1 50% 2 67% 0 0% 

Ẕ ҃  1 4% 0 0% 0 0% 0 0% 

  27 100% 2 100% 3 100% 4 100% 

1ȸ╗ ῶӱ ∟ ᴩ П ᾬ ⇔ȴ 2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ37Ɏ ɏ113ד(ԓד⇔) ᾬӭ ▲ Ὠ ῶ 

▲ѡ  3/22ȳ8/8 6/21   

ɎԚ10 Ȳ19װ ▲ɏ ▲      

▲ ◕ 30 16 308 

▲Ѡᾎ ӭ  ӭ  ӭ  

▲  8Њ 51и  4Њ 19и  83Њ 44и  

▲  (km) 56.14 26.9 716.04 

▲  (km2) 1.68  0.81  21.48 

ᾬ  53% 6% 29% 

Ἁ ᾬ ⇔(Ԉ/ km2) 52  1  41 

Ἁ ᾬи

 

 66 76% 1 100% 719 81% 

ӣẓ 11 13% 0 0% 20 2% 

’  8 9% 0 0% 127 14% 

Ẕ҃ 2 2% 0 0% 23 3% 

֥  87 100% 1 100% 889 100% 

1ȸ╗ ῶӱ ∟ ᴩ П ᾬ ⇔ȴ 2ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ϱἬ ȲӐד⇔ ᾬ ▲ Ɫ3ᴟ11ѣȲ ᶙ308כ

▲ Ȳ ▲ 83Њ 44и Ȳ ▲ פּ 21.48еṭȲԚּנ

889Ԉ ᾬȲѿ 719Ԉ(81%)Ҝѩ ȲẔװṼᶧⱢ’ 127

Ԉ(14%)ȳẔ҃ 23Ԉ(3%)ц ӣẓ20Ԉ(2%)ȲẔ ▲ ◕М29%צ נּ

ẞ ᾬɎῶ 37ɏȲ ᾬ ᾬ ⇔ ᵅ

Ӕד ἤȲЬҠ Ὑ ▲ М ᾬ ȴ֪ Ӑױ ד113 ▲10

Ɏ19װɏП ᾬӂᶁ ⇔ Ɫ1 ~ 145ԈˍӂѠеṭȲ Ὠ

ӱȲӐד⇔ ᾬӂᶁ ⇔Ɫ41ԈˍӂѠеṭɎῶ 37ɏȴ 

Ӧὑ ◦ ᾬ ⇔Ɫ‍ иᵉȲ╝ἕ ӂᶁ ⇔ȲӐ

ᴕ ֣ѝ Ϣ(2018)Ȳѿ ᾎ ȲѿвҳѠᴯ  (Interquartile 

Range, IR)Ȳ ⇔ Ϯҳиᴯ Ғϱ 1.5вҳѠᴯ  (Q3+1.5IR)Ȳ

― ẔⱢ Ȳ ∟Пӂᶁ ⇔Ɫ3ԈˍӂѠеṭȴӐװ ▲

ᾬӂᶁ ⇔П Ҕᵶừ Ѝ 2 ȳ Җ 3 ȳ ∟

1 ȳ 10ȳϮ҇ 1 ȳ ҵѤЍ 43ȲԚ 60

Ɏ 53ɏȴ 

ӦӐד⇔ ▲ 10 ᾬ Ὠ ӱȲ ᾬӂᶁ ⇔ Ɫ

ҵѤЍ 145ԈˍӂѠеṭȲẔװṼᶧⱢ 52ԈˍӂѠеṭȳ

∟ 28ԈˍӂѠеṭȳ Җ 8ԈˍӂѠеṭȳừ Ѝ 7Ԉ

ˍӂѠеṭ Ȳӂᶁ ⇔ ᵅⱢ⅜ὧ Ӣ ( Ὼ Ϝ е )ц

֢Ɫ1ԈˍӂѠеṭȷ ᾬ ▲ ὨМȲ ᾬ ᵑ ֵѿ

ⱢѻȲẔװⱢ’ ȳ ӣẓἨẔ҃ Ȳֽ ҵѤЍ ᾬѿ

Ҝѩ פּ 82%ȳ’ 14%ȷ Ϸѿ Ҝѩ פּ 76%Ȳ

ẔװⱢ ӣẓ 13%ȳ’ 9%ȷ ∟ ᾬѿ (74%)Ɫ

ѻȷ Җ Ҝ65%ȳ’ Ҝ29%ȴҫừ Ϯ҇ ȳ⅜ὧ Ӣ

ц ▲ ᾬ ὨꞋ Ȳ Ԉ иᵑⱢ7Ԉȳ4Ԉ

ц1ԈȲ֪ױϮ ᾬП ҜѩⱢ100%Ɏ 46ȳ 47ɏȴ 
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)ד113 46  (⇔ד ᾬ ▲ Ὠӂᶁ ⇔ 

 

ȸϮ҇ ▲ ᾬ 7Ԉ ȳ⅜ὧ 4Ԉ ȳ 1Ԉ

Ȳ֪ױϮ ҜѩⱢ100%ȴ 

)ד113 47  (⇔ד ᾬ ▲ ὨП ᾬ  Ҝѩכ

  

Ѝ Ϯ҇ ҵѤ

Ѝ
∟ үᴂ ⅜ὧ

ӂᶁ ⇔ 7 4 8 145 28 2 4 1 52 1

7 4 
8 
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28 

2 4 1 

52 
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ᾬ
ӂ
ᶁ

⇔
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m
s
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 w
.w

.
)ד113 (⇔ד ᾬ ▲ Ὠӂᶁ ⇔

Ѝ Ϯ҇ ҵѤЍ ∟ үᴂ ⅜ὧ

Ẕ҃ 10% 0% 3% 3% 4% 0% 0% 0% 2% 0%

’ 20% 0% 29% 14% 18% 50% 67% 0% 9% 0%

ӣẓ 0% 0% 3% 1% 4% 0% 0% 0% 13% 0%

70% 100% 65% 82% 74% 50% 33% 100% 76% 100%

70%

100%

65%

82%
74%

50%

33%

100%

76%

100%

13%20% 29%

14%
18%

50%

67%
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40%

60%

80%

100%

)ד113 (⇔ד ᾬ ▲ ὨП ᾬ Ҝѩכ

ӣẓ ’ Ẕ҃
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ҫӐד⇔ ҵѤЍц⅜ὧ Ӣ ( Ὼ Ϝ е )

ᴩủ ἤ Ἁц ᾬ ▲ȲӦ Ὠ ӱȲ ҵѤЍ

ᾬ ⇔ ὑ ӒȳּוῴП ᾬ цӂᶁ ⇔ ҒɎ  48ȳ  49ɏȲ

Ӑׁשṅ Ӽ ủ ἤ оȳ ᴄц ᾓצ ȲяẔ╥ҵѤЍ ủװ4 ἤ

▲ щ ᾓּפЊ 1.5ᴏȲ ắ Ȳ щ ᾓḆ Ȳѹ Ẕ҃ ד

▲ Пװ ᾓЛṾȲ Ӕװ ὑὧҖủ ẃ Ȳ ắ ֪ ױ П

ᾬ ὑẔ҃ ▲ Ȳѹ 3ц 4 Ɏ8/22ȳ9/26ɏꞋҏװ

ֵ ᾬ Ȳ֪ ∂ױ ד ᴯҠ═ ҵѤЍ ᴩ ἤủ

▲Ȳѿ  цứ ◦ ᾬ оцᾭᾓȲ Ḇצ ц ◦ ᾬẃ

Ȳ ϚḔ ᴩד ứ ╟Ȳצᵓὑ юḆֵ ᾬ Ϥ ◦

МȲ ԛװ(ϡװ)ᴆ╬ ȴ 

ὑ ҵѤЍ ᾬ ▲ȲӐ ὑЭד⇔Џᵂ ӭМ ҵѤЍ

◦ ᾬ ☼ ᴩ иέȲѿ ẁӑẃ ệᶃᾼ ᴕ Ȳṳѿ

ᴟ ◊ П ᴩȲ ủếҍủủ ᵂӣủ ᴩ ȴᶦ

Ӧ ủ ᾼᾌ ế ☼ ἤȲϠ ҵѤЍ ◦ệᶃП ☼

ἤȲ ᴖ ẁצ Ѡ ế Ѡᾎȴ Ὠ ӱȲ ᾬ֯ Ὼ

ỴП∟ᾼ☼ Ѡ֣ȲЄ Ҡ ҏϮ ₤ȸ֣ ỴѠ֣ ȳ֣ῺỴѠ֣›

ếᾘỴ ȴЄֵ ᾬ ☼ᴟ Ȳắẞ ὧҖ֣ᾼ ⁬Ѭ☼ ᴟ

ᾬ ᴟ ῺỴ Ȳѻ ☼֣ ỴȲṳᾘ ϯ

֮ᶮ Ѐ Ȳ Ϥ ҵᾼ ☼Ṇ ȴӦὑ ϩ Ғ Є ☼

Ȳ ᾬ Ϥ ☼∟Ȳᾘ Ѡ֣ Ἇᴫ⁮֣ ȴҫ ҵѤЍ ҵ

ᾼ ᾬȲắẞЄύ ҵ ᾼ ☼ Ἤ Ȳ ד Ȳ ᾬ

Ѡ֣ ȳҵ ц═ Ἇ ṭ Ȳ ṭ ὑ Ȳ ᾼ☼

ᵧ Ỵ☼Ȳ ☼ ᾬ Ἇ ◊ ȴױҵ ᾃ Ȳắ ὑ ה Ȳ

ꜜ П☼ ἤҠ ᾎ҅ῶ ☼ ἤȴ Ϛױ Ὠ Ӑ ᴟ

ҵѤЍ ▲ ᾬ ῺȲяẔ╥ắὧҖủד ᾓ Ȳ ᾬ

ὑ ứ Ȳ∟ ֣ᾘỴ Ϥ ц═ Ἇ ṭ ȴ 
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⅜ὧ Ӣ ( Ὼ Ϝ е ) 4 ủװ ἤ ▲ Ὠ ӱɎ  50ȳ

 51ɏȲױ ᾬ цӂᶁ ⇔ ᵅὑ ҵѤЍ Ȳֽ Ӑד⇔

10 ᴩѩ Ȳ ӂᶁ ⇔ ЬⱢ ᵅɎ1ԈˍӂѠеṭɏȲ ױ

ῶӱӐד⇔ П4 װ ▲ ὨɎ 4Ԉ ᾬ- ɏȲӦὑױ

юȲ֪ױ ᾎ҅ῶױ  Ἠ⇔ד ἤП ◦ ᾬ о ᾭᾓȲ

Ӑ Ь∂ ד ᴯֽ ϚḔ ֮ ᾬ оȲ‎   ѹ

ἤ ▲ѠᾎȲӼ ◦ ᾬẃ Ȳѿᵓ ᴩ ȳ ứц

ᴷד ╜ Ἠᾎ ȴ 

ҫӐ Ӑד⇔ ᴩẒ Пװ П ᾬ ▲ ὨиέȲֽ Җ 

ȳ цừ Ϯ҇ ȲױϮ ᴩ ϡװ Ἁ ᾬ

▲ ṳ֝Ḕ ᴩ ϡװ ᾬ ▲ᵂ ȲӦẒ װ ᴩ Ὠ ὙȲ

ᾬắủ ἤȳ ᴄц ᾓ о ЄȲֽ Җ ὑ Ϛװ ▲ Ὠ

ӱ Ҝѩ ֵȲẔװⱢ’ Ȳᴖ ϡװ ▲ Ὠὑ ӑװ

ᾬȷ иȲ⁄ὑ ϡװ ▲ ὨП ᾬ ҒȲ Ἁ

ᾬ ▲ ὨӼ֝ȲꞋὑ ϡװ ▲(8/8Ȳ ủ) Ὠ ◦ ᾬ ֵȲ

Ҡ ֮ᾘῺ ԅ ԏ♄ ц ᴩⱢ ȴừ Ϯ҇ ȲẔ

Ϛ װ ϡ װ ᾬ ▲ Ὠ Ὑ Ȳ Ϛ ѻװ ѿ

100%Ȳ ϡ װ ц’ ȴ 

Ӧ› Ӑד⇔ ᾬ ▲ ὨᴖṕȲֽ ȳ Җ Ἠ

∟ Ẕ ᾬѿ ֵȲѹֵ ѿ ȳ ˍ Ҕ Ἠ

ѱ ⱢѻȲᴖ’ ѿ ѱⱢѻȴ Ӑד⇔ ᾬП ӣẓҜѩ

юȲT ЬⱢ ₇Ȳѹד ѝ Ὑ ₇Ɏᵶ’ ȳ ӣẓ ɏ

ṿӣ ∟Ȳὑ М כ ᾬȲṳ ᴞ М֢ ☼֣ ◦Ȳѹ

֪ắ ҵ ȳ ѬḤẚȳӢᾬ Ἠи Ȳṿ ᾬ Л֝ѐЉכ

ᾼ ѱ(GESAMP, 2019)Ȳѹ  ☼ὑ ◦МȲ ◦ ᾬ ═

Ғᴖӑ юϷ ЛЊכ ȴ 
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 48 ҵѤЍ ủ ἤ ▲ ᾬ ὨПӂᶁ ⇔ 

 

 

 49 ҵѤЍ ủ ἤ ▲ ᾬ ὨП Ҝѩ 
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ӣẓ 3% 3% 0% 1%

’ 26% 7% 5% 23%
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ὧ⅜ד113 50  Ӣ ủ ἤ ▲ ᾬ ὨПӂᶁ ⇔ 

 

 

ὧ⅜ד113 51  Ӣ ủ ἤ ▲ ᾬ ὨП Ҝѩ 
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ὧ⅜ד113 Ӣ ủ ἤ ▲ ᾬ ὨП Ҝѩ
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ױ* װ ▲

ᾬ

* 1Ԉ ᾬ* 1Ԉ ᾬ2Ԉ ᾬ
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ד113 52  ᾬ ▲ ὨиӁ  
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ד113 53  ᾬӂᶁ ⇔П (ʥ45Ԉ/ӂѠеṭ)иӁ  
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Ӑד113 3.2.2 цеӖּד ▲ Ὠиέ 

ṼӐ ḖȲӐ Ӑ цеӖּד ᾬӭ ▲

ȲеӖּד ▲ᴞ1131דѣ1ѡᴟ11310דѣ31ѡѦȲԚ142

ᾬ ▲ Ȳ ѻ ẃ Ɫ ṥ֫ ȳЏᵂ Ϣ ȳṥ▲ цеӖּד

ȲẔ142 ᾬ ▲ ֪ 20ȳ ᴩ Њὑ15и цЄ

ὑ25и ȳ ᴩ צ ֪ ȲԝⱢ Ȳ Ԛ 69Ȳ

צ 73Ҝ ѩẂּ51%פȲ דеӖּד111 צ (51%)Ӽ֝Ȳᵀ

ᵅὑ דеӖּד112 צ פּ 73%ȴ∂ ד ᴯ с ᾬӭ

▲Пצ ȲѿḆԓ Ể ᾬ о ᾭᾓȴ 

ὑ ד113 Ể П ᾬӭ ▲ҔᵶӐ Ἤ ᴩ 308

цеӖּד צ 73Ȳ 381 ᾬ Ȳ Ɫ103

Њ 58и Ȳ 31.59ӂѠеṭȲԚּנ 1,761Ԉ ᾬȲẔ

▲ ◕М33%צᾼ נּ ẞ ᾬȲT ᵅὑ112(54%)דц111(52%)דᾼ

ᾬ Ȳ ᾬ ᾬ ⇔ ᵅ Ӕד

ἤȲЬҠ Ὑ ▲ М ᾬᾼ ᾭᾓȴ 

Ɫ∟ Ẕ҃ד ѝ ѩ иέȲӐ ὑ109דỞȲ Ӑ цеӖּד

ᴩП ᾬӭ ▲ иⱢ8Є ȸҖ ȳὧҖ ȳὧ

ȳὧ⁮ ȳ ⁮ ȳ Җ ȳђЂ ὧḘ ɎChing 

et al., 2020ȷЏׁש Ȳ2021ɏȴ 

 

 54 ֢ ɎChing et al., 2020ȷЏׁש Ȳ2021ɏ 
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ῶ 38 113דеӖּד ᾬӭ ▲ Ὠ ῶ 

▲  Җ  Җ  ⁮  ὧḘ  ђЂ  

▲ ◕ 45 27 --- --- 1 

▲Ѡᾎ ӭ  ӭ  --- --- ӭ  

▲  12Њ  7Њ 39и  --- --- 25и  

▲  (km) 368.31  91.23 --- --- 3.3 

▲  (km2) 8.35 1.66 --- --- 0.1 

ᾬ  80% 59% --- --- 0% 

ᾬ ⇔(Ԉ/ km2) 100 24 --- --- 
0 (Ӑװ ▲ӑ

ᾬ) 

ᾬ 

и  

 631 76% 11 28% --- --- --- --- 0 0% 

ӣẓ 25 3% 16 40% --- --- --- --- 0 0% 

’  140 17% 7 18% --- --- --- --- 0 0% 

Ẕ҃ 36 4% 6 14% --- --- --- --- 0 0% 

֥  832 100% 40 100% --- --- --- --- 0 0% 

1ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ38Ɏ ɏ113דеӖּד ᾬӭ ▲ Ὠ ῶ 

▲  ὧ⁮  ὧ  ὧҖ    

▲ ◕ --- --- --- 73 

▲Ѡᾎ --- --- --- ӭ  

▲  --- --- --- 20Њ 4и  

▲  (km) --- --- --- 462.84 

▲  (km2) --- --- --- 10.11 

ᾬ  --- --- --- 52% 

ᾬ ⇔(Ԉ/ km2) --- --- --- 86 

ᾬи

 

 --- --- --- --- --- --- 642 73% 

ӣẓ --- --- --- --- --- --- 41 5% 

’  --- --- --- --- --- --- 147 17% 

Ẕ҃ --- --- --- --- --- --- 42 5% 

֥  --- --- --- --- --- --- 872 100% 

1ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ 39 113דӐ еӖּד ᾬӭ ▲ Ὠ ῶ 

▲  Җ  Җ  ⁮  ὧḘ  ђЂ  

▲ ◕ 147 87 15 --- 68 

▲Ѡᾎ ӭ  ӭ  ӭ  --- ӭ  

▲  (Њ &и ) 39Њ 12и  24Њ 46и  4Њ 4и  --- 18Њ 43и  

▲  (km) 670.77  211 25.99 --- 128.56 

▲  (km2) 17.42  5.25  0.78  --- 3.86 

ᾬ  65% 40% 20% --- 6% 

ᾬ ⇔(Ԉ/ km2) 91 30 4 --- 1 

ᾬ 

и  

 1243 79% 98 63% 1 33% --- --- 4 100% 

ӣẓ 33 2% 28 18% 0 0% --- --- 0 0% 

’  249 16% 21 13% 2 67% --- --- 0 0% 

Ẕ҃ 55 3% 9 6% 0 0 --- --- 0 0% 

֥  1,580 100% 156 100% 3 100% --- --- 4 100% 

1ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ῶ39Ɏ ɏ113דӐ еӖּד ᾬӭ ▲ Ὠ ῶ 

▲  ὧ⁮  ὧ  ὧҖ    

▲ ◕ 16 48 --- 381 

▲Ѡᾎ ӭ  ӭ  --- ӭ  

▲  (Њ &и ) 4Њ 19и  12Њ 54и  --- 103Њ 58и  

▲  (km) 26.9 115.63 --- 1178.85 

▲  (km2) 0.81 3.47 --- 31.59 

ᾬ  6% 21% --- 33% 

ᾬ ⇔(Ԉ/ km2) 1 5 --- 56 

ᾬи

 

 1 100% 14 82% --- --- 1,361  77% 

ӣẓ 0 0% 0 0% --- --- 61  3% 

’  0 0% 2 12% --- --- 274  16% 

Ẕ҃ 0 0% 1 6% --- --- 65  4% 

֥  1 100% 17 100% --- --- 1,761 100% 

1ȸ ᾬ Ɫצ ᾬ ▲ /װ װ ȴ 
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ϱ Ȳ113דӐ цеӖּד ᾬ ▲ Ὠ ӱȲ8Є

ᾬӂᶁ ⇔ Ɫ 1 ~ 91 items/km2Ȳ ᾬӂᶁ ⇔Ɫ 56 

items/km2Ɏῶ 38ȳῶ 39ɏȴ 

Ӧὑ ◦ ᾬ ⇔Ɫ‍ иᵉȲ╝ἕ ӂᶁ ⇔ȲӐ

ᴕ ֣ѝ Ϣ (2018)Ȳѿ ᾎ ȲѿвҳѠᴯ (Interquartile 

Range, IR)Ȳ ⇔ Ϯҳиᴯ Ғϱ1.5вҳѠᴯ (Q3+1.5IR)Ȳ―

ẔⱢ Ȳ֪ױ цеӖּד ᾬПӂᶁ ⇔ ∟Ɫ 4 

items/km2ȷᴖӐד⇔ɎӐ цеӖּד ɏ ᾬӂᶁ ⇔П Ԛ117

ȲѿҖ ӂᶁ ⇔ װ Ɫ Ԛ 102ȲẔװⱢ Җ 13

ȳὧ 1 ȳ ⁮ 1 Ɏֽ  58Ἤӱɏȴ 

Ӑד⇔ ᾬ ▲ ὨȲѿҖ ӂᶁ ⇔ 91 items/km2Ȳ

ẔװṼᶧ Җ 30 items/km2ȳὧ 5 items/km2ц ⁮ 4 

items/km2Ȳӂᶁ ⇔ ᵅⱢђЂ цὧ⁮ ֢Ɫ1 items/km2ȲẔὧḘ

цὧҖ Ӑד⇔ ױ▲ ᾬȲ֪ױЛԝϤѩ ȴ 

8Є ᾬ ▲ Ὠ ӱȲ֢ Ҝѩѿ Ɫ ȲֵԚ 1,361

ԈȲҜѩ 77%ȲẔװⱢ’ 274ԈҜ16%ȳẔ҃ 65ԈҜ4%Ȳ ӣẓ

Ɫ ᵅȲ 61ԈҜ3%ȴ֢ П ᾬȲЄֵ Ɫ Ȳ ὧ⁮

цђЂ ▲МȲиᵑ 4Ԉц1Ԉ ᾬȲ֪ ҜѩⱢ100%ȴױ

Җ ц Җ П Ҝѩ ȲиᵑⱢ79%63%ȲẔװⱢ’

Ἠ ӣẓ Ɏῶ 40ɏȴ 

Ṽ› Ὠ ӱȲ ▲ МП ᾬӂᶁ ⇔ц ЬѿҖ Ɫ

Ȳ֪ױ Ҡ ⱢӐד⇔ ᾬП Ɏ ᶧ ϚɏȲ ◦

ᾬѻ МὑϢЀ Пᾘ ֮ Ȳ Ể П ◦ ☼ȳủ ἤ оȳ

ϢЀ ⇔ȳϢⱢ♄ ȳ ᾬᴆ╬ ȳ ֪ йד (DĬaz-

Torres et al., 2017ȷHidalgo-Ruz et al., 2018ȷOurmieres et al., 2018ȷPham et al., 

2014ȷChiu et al., 2020)ȴ֪ױȲӐ ᵒ Җ П ᾬ ϢЀ

ц ♄ Ɏֽ ȳᾘῺ ȳ ȳЏ ц ◦ԅ ԏ ɏצ
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ד⇔ ἤȲṳ ֮Ӣ♄₤ йד ȴ ϢЀ Ɏв╜ Ȳ2024ɏȲ

ѿҖ Ȳ ҖӀȳ ҖӀц ӀϢЀ иᵑᴯỰὑ›Ϯ֤ȴ 

ᾬ ᶧП ϡ Ϯ Ȳ ד112 ᾬ ▲ ὨϚ

ȲиᵑⱢ Җ ὧ ȴẔ Җ Җ ᵒ֪שᴿȲׁד

Єֵ ϢЀ ⇔ц ♄ Мὑᴫ цᾘ Ȳ ᴖȲד ѝ ╓

ҏȲ ᾘῺ ѻ ẃᴞὧҖṔȳᴫ⁮ᾘῺ ц Ɏ֮ỂὙ Ȳ2017ɏȷ

ᶧ ϮⱢὧ Ȳ ֮ ц ԏ♄ ȳ ♄ צ ȴ 

 

ד113 55  8Є ᾬ ▲ ὨПӂᶁ ⇔ 

 

ד113 56  8Є ᾬ ▲ ὨП֢ Ҝѩ 
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Җ

Җ ⁮

ὧḘ ђЂ ὧ⁮ ὧ ὧҖ

Ẕ҃ 3% 8% 0% 0% 0% 6%

’ 16% 13% 67% 0% 0% 12%

ӣẓ 2% 18% 0% 0% 0% 0%

79% 63% 33% 100% 100% 82%

79%
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33%
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16% 13%
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ῶ 40 113דӐ цеӖּד ▲8Є ᾬП֢ ῶ 

и  ӭ  ֢ Ҝѩ 
ᾬ1,761Ԉ 

֢ Ҝѩ 

  512 38% 30% 

ᾬ ˍ ẓ 138 10% 8% 

ˍ  119 9% 7% 

ˍ Ҕ  199 15% 11% 

Ҿ┴ˍ ᾚ  26 2% 1% 

ѱ 342 25% 19% 

Ẕ҃  25 2% 1% 

 1,361 100% 77% 

 

ӣẓ 

ˍ  14 23% 1% 

 6 10% 0% 

ˍ  25 41% 1% 

Ẕ҃ ӣẓ 16 26% 1% 

ӣẓ  61 100% 3% 

’  ’  76 28% 4% 

’  17 6% 1% 

’ ѱ 179 65% 10% 

Ẕ҃’  2 1% 0% 

’  274 100% 16% 

Ẕ҃  ᵓ Ҕˍ  20 31% 2% 

 8 12% 0% 

ⱶ Ɏ ɏ 15 23% 1% 

ᴪὢˍӁˍ І 3 5% 0% 

ˍ ὰˍ  11 17% 1% 

ᾚˍ  0 0% 0% 

Ẕ҃ ӭ 8 12% 0% 

Ẕ҃  65 100% 4% 

  1,761  100% 
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Ӑד113 57  цеӖּד ᾬ ▲ ὨиӁ  
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Ӑד113 58  цеӖּד ᾬӂᶁ ⇔  ( > 71Ԉ/ӂѠ

еṭ)иӁ  
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3.2.3 109ᴟ113ד ▲ Ὠиέ 

Ӑ ϚḔиέ 109ᴟ ד113 8Є ᾬ ▲ Ὠ

иέɎῶ 41ȳ  59ɏȲ ד ᾬӂᶁ ⇔ Ҡ῀ȲҖ ȳ

Җ цὧ ᵧ ϯד Ȳ Җ ӂᶁ ⇔ὑ5ד ᵧ

ᾌ ἤ оȲ109ד ⇔ Ɫ 204 items/km2Ȳ ∟ ϯד Ȳᴟ113

Ɫ91 items/km2Ȳד ӂᶁד112 ⇔ Ɫ ד ᵅ49 items/km2Ȳ ӱ

ᾬ Ἤצ юȲᵀЬⱢἬצ МП ⇔ ȷ Җ

ᾬӂᶁ ⇔ὑ5ד ϯ Ȳ דᴟ112ד109 ϯד ᴟⱢ14 items/km

ñȲT ὑ113דϱсᴟ30 items/kmĮȲЬῶӱ ᾬӂᶁ ᾌצ⇔ ἤ

оȲᵀ ᵧϯ ȷὧ ᵧ ϯ Ȳ 109ᴟ111דϱсᴟ

57 items/kmĮȲ ∟Є ⇔ϯ Ȳὑ113ד ᴟ5 items/kmĮȲЬῶӱ

ᾬ ӼҠ Є юȴ 

ȲӦ ⁮ ᾬ ד ӱȲ109ᴟ ϱсᴟד111 42 

items/kmĮȲᵀὑ112ד ᴟ9 items/kmĮȲѹ113ד ϚḔϯ ᴟ4 items/kmĮȲ

Ὑױ ᾬ Ɫ ứȲᵀὑ█ṷדԌ צ оֽ111דȲ

ắ ֪ Ἠ ṶԈ ֪ ȷὧ⁮ иȲὑ110דỞ ᴩ ▲Ȳ

Ɫ⇔ד 70 items/kmĮȲѹⱢ ӂᶁד ⇔ Ȳ ∟ ϯד Ȳᴟ 113

Ɫ1 items/kmĮȲד Ὑױ П ᾬӂᶁ ⇔ᾌ ЄȲ ắ ◦ ☼

Ἠủ ἤ ṶԈ ȷὧҖ ᾬ ד ӱȲ111דⱢ7 items/kmĮȲ

Ẕ҃דԌⱢ Ἠ ᵅ ֿȲ Ὑ ѽ ἤȲ ӱ ▲ ц

ᵅȴ 

109ᴟ113ד ᾬ ▲ Ὠ ӱȲҖ ȳ Җ

ếὧ ЬⱢ ᾬ ȲѹắỂ ♄ ȳϢЀ ⇔ѿц

◦ ☼ ֪ ȴ ᾬӂᶁ ⇔ὑЛ֝דԌ ᾌ֯׀ ȲӼҠ

ủ ἤ оȳ ֪ ἨϢⱢ ♄ ɎֽᾘῺ ц ԏԅ ♄ Ἠ

ɏצ ȴᴖצṷ ֽὧḘ ȳὧҖ Ȳ֪ ѽ ᶙד ц ἤ

ᴖ ᾎ ᴩ ẁԓ ἤиέȴ 
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ῶ 41 109ᴟ113ד 8Є ᾬӂᶁ ⇔ ῶ 

8Є  

FMLӂᶁ ⇔ 

 ד109

items/km2 

 ד110

items/km2 

 ד111

items/km2 

 ד112

items/km2 

 ד113

items/km2 

Җ  204 101 137 49 91 

Җ  48 39 13 14 30 

⁮  9 10 42 9 4 

ὧḘ  --- --- --- --- --- 

ђЂ  8 --- 1 2 1 

ὧ⁮  0 70 3 11 1 

ὧ  34 31 57 25 5 

ὧҖ  --- 1 7 --- --- 

ȸFML(Floating Marine Litter) ᾬ ѝП ȴ 

 

 59 109ᴟ113ד 8Є ᾬӂᶁ ⇔ о 

  

Җ

Җ ⁮

ὧҖ ὧ ὧ⁮ ђЂ ὧḘ

ד109 204 48 9 0 34 0 8 0

ד110 101 39 10 1 31 73 0 0

ד111 137 13 42 7 57 3 1 0

ד112 37 14 8 24 2 0 0 0

ד113 91 30 4 0 5 1 1 0
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Ӑ ד ᾬ ▲ ȳ цӂᶁ ⇔ ϚḔ

Ɏῶ 42ȳ  60ɏȴ Ὠ ӱȲ 8Є МȲѿҖ ᾬӂᶁ

⇔ 92 items/km2ȲẔװṼᶧⱢὧ 28 items/km2ȳ Җ 25 

items/km2ц ⁮ 21 items/km2ȴӦױҠṓȲ ᾬ ѿ

Җ ⱢѻȲẔװⱢὧ ȳ Җ ц ⁮ Ȳױ Ὠ Ӑד

⇔ ᴩ ᾬ ▲Ϛ ȴ∂ ӑẃ Ԓ Җ ᾬᾙ Ȳ

ṳ М  Ȳ ϚḔ Җ ᾬẃ Ȳѿ Ḇצ ȴ 

ῶ 42 8Є ד ▲ ц ᾬ Пӂᶁ ⇔ 

8Є  

ᾬ 

FML ▲ (km2) 

(109ᴟ113ד ) 

FML (items) 

(109ᴟ113ד ) 

FMLӂᶁ ⇔

(items/km2) 

Җ  46.91 4,318 92 

Җ  34.69 860 25 

⁮  8.78 181 21 

ὧḘ  --- --- --- 

ђЂ  7.99 12 2 

ὧ⁮  4.85 56 12 

ὧ  15.75 444 28 

ὧҖ  3.14 4 1 

ȸFML(Floating Marine Litter)ᾬ ѝП ȴ 

 

 60 8Є ד ▲ ц ᾬ Пӂᶁ ⇔ 

  

Җ

Җ ⁮

ὧḘ ђЂ
ὧ⁮

ὧ
ὧҖ

ӂᶁ ⇔ 92 25 21 0 2 12 28 1

92

25 21

2
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28

1
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ϚḔ 109ᴟ ד113 8Є ᾬ ▲ ὨП֢ כ

ц ȲӦῶ 41ӱȲ 5,875Ԉ ᾬȲẔМѿ Ҝѩ

67%Ȳ Ӑ ד ᾬ ▲ ὨϚ Ɏ  63ɏȲꞋѿ ⱢѻȷẔ

’ṼᶧⱢװ Ҝ19%ȳẔ҃ Ҝ8%Ȳ ӣẓⱢ юȲҜ6%Ɏ  61ɏȴ 

ᴖṕȲӰоҒЏ Ἤ ӢП ₇Ȳֽ ȳ ӣẓц’ Ҝ

ᾬѩẂ 92%Ȳױ Ὠ ד ѝ ▲ ὨϚ֝(Castro et al., 2023; 

Topouzelis et al., 2021; Mankaa et al., 2023)ȴ֪ױӐ ∂ Ҡ ӰоҒЏ

Ӣ ₇ ᴩצ Ȳ ю ₇ Ϥ ◦Ȳ ᴖ ᵅ ◦ᴆ╬ ȴ 

яẔ╥ד ѝ ὙȲ ṿӣ  ȲẔ ◦ ѡ Ȳѹ

₇ БכⱢ ᾬПѻ ҜѩȲּפҜ ◦ ᾬ 70%ѿϱ

(Fossi et al., 2018ȷAlessi et al., 2024)Ȳױ Ὠ Ӑ ▲ ᾬ Ὠדᴿȷ

ҫ ◦ ᾬѻ Ẓ ẃ ȸ ϚⱢ ֮ẃ ȲẔМҔᵶ ᾈ☼ ἨᾘῺ Џ

♄ Ὅȳ ϡⱢ ϱẃ Ȳ ᴞὑ ȳ ◦ԅ ԏ♄ Ἠ ♄ Ȳ

ֵ ◦ ᾬẃ Ɫ 80%ȲӦӐ ▲ ᾬМȲ ֵ Ɫ

₇ҵȲẔ ֽ ȳ Ҕ ȳ ȳ ȳ ѱἨ’

ѱ Ȳ ᾬҵ ֵ Ɫ Ȳ Ӽ Ể ᾈЎҏ ЀἨᾘῺ

♄ ᴖ Ϥ ◦Мȴ 

Ṽᴫᴫṭ ᴫ ᾘỴ ᾬ ᴩ ▲(Alessi et al., 2024)Ȳ

ᾬ Ҝѩ ֵⱢ ȲẔװⱢ’ ȳẔ҃ ȲяẔ╥ (68%)’

(22%)Ҝ ᾬּ90%פȲᴖӐ Ẓױ ҜѩҒ Ɫ86%Ɏפּ

67%ȳ’ 19%ɏȲשׁױṅ Ὠ Ӑ ᾬ ▲ Ὠדᴿȴ 

ҫ MSFD (EU Marine Strategy Framework DirectiveȲ MSFD) ὙȲ

Ɫ ◦ цӢᾬ’ ᴩד ╟ȲӇ ֮ ᾬ ц

иᵉᾭᾓȲяẔ╥ ’ ᾬ Ȳ ᴩד ᾬȲ ϚḔϠ

◦Ӣᾬᾬ П ֯ ȴ֪ ∂ױ ד ᴯҠ ᾬ ᴩ

◦Ӣᾬᾬ ṅцשׁ Ȳѿ ֮ ᾬ Ẕ Ȳ ד ’

╟ц ȴ 
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 61 Ӑ ד 8Є ᾬП Ҝѩ 

 

 

 62 Ӑ ⇔ד֢ ᾬ֢ Ҝѩ 

  

67%
ӣẓ6%

’ 19%

Ẕ҃

8%

Ӑ ד 8Є ᾬП Ҝѩ

ӣẓ ’ Ẕ҃
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68%
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ῶ 43 109ᴟ113ד 8Є ᾬП ц  

 ⇔ד
FML 

 

Җ  

 

 

 

Җ  

 

 

⁮  

ὧḘ 

 

ђЂ 

 

ὧ⁮

 

ὧ  

 

ὧҖ  

 

 

(Ԉ) 

 235 --- 71 0 0 --- 18 9 137  ד109

 ӣẓ 23 6 0 --- 0 0 1 --- 30 

 ’  37 15 1 --- 1 0 11 --- 65 

 Ẕ҃  7 4 3 --- 0 0 4 --- 18 

 626 3 75 23 --- --- 9 206 310  ד110

 ӣẓ 45 35 0 --- --- 4 8 0 92 

 ’  118 132 1 --- --- 6 18 0 275 

 Ẕ҃  30 61 0 --- --- 1 15 0 107 

 1,114 0 71 3 0 --- 74 98 868  ד111

 ӣẓ 114 10 4 --- 2 3 4 1 138 

 ’  246 43 40 --- 0 0 25 0 354 

 Ẕ҃  130 12 16 --- 0 1 34 0 193 

 582 --- 63 11 5 --- 8 40 455  ד112

 ӣẓ 36 8 2 --- 0 1 5 --- 52 

 ’  121 20 1 --- 0 2 16 --- 160 

 Ẕ҃  61 5 1 --- 0 0 6 --- 73 

 1,361 --- 14 1 4 --- 1 98 1,243  ד113

 ӣẓ 33 28 0 --- 0 0 0 --- 61 

 ’  249 21 2 --- 0 0 2 --- 274 

 Ẕ҃  55 9 0 --- 0 0 1 --- 65 

109ᴟ113ד   3,918 

109ᴟ113ד ӣẓ   373 

109ᴟ113ד’   1,128 

109ᴟ113דẔ҃   456 

109ᴟ113ד ᾬ   5,875 
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Ӑ ϚḔ иέ 8Є П ᾬ о ᾓȲѿ

Җ ד ᾬ ▲ ὨɎ  63ɏȲ ӱ֢ד⇔ѻ ᾬ ѿ

ⱢѻȲѹ ᴿȲẔҜѩᵧדד ứϱс ȴҫϚѠ Ȳ’ ц ӣẓ

Ҝѩ о ӂ ȷ Җ Ὼ5ד ▲ Ὠ ӱȲ ᾬצ Ғ

Ȳѹḕד═ ϱсȲᴖ’ Ҝѩ ӱ ϯד П Ɏ  64ɏȴ 

 

 63 109ᴟ113דҖ ᾬ ▲ ὨП֢ Ҝѩ 

 

 64 109ᴟ113ד Җ ᾬ ▲ ὨП֢ Ҝѩ 

 

ד109 ד110 ד111 ד112 ד113

68% 62% 64% 68% 79%

ӣẓ 11% 9% 8% 5% 2%

’ 18% 23% 18% 18% 16%

Ẕ҃ 3% 6% 10% 9% 3%

68%
62% 64% 68%

79%

18%
23%

18% 18% 16%

0%

20%

40%

60%

80%

100%

Җד109-113 ᾬ ▲ ὨП֢ Ҝѩ

ӣẓ ’ Ẕ҃

ד109 ד110 ד111 ד112 ד113

26% 48% 60% 55% 63%

ӣẓ 18% 8% 6% 11% 18%

’ 44% 30% 26% 27% 13%

Ẕ҃ 12% 14% 7% 7% 6%

26%

48%

60%
55%

63%

44%

30%
26% 27%

13%
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20%
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ד109-113 Җ ᾬ ▲ ὨП֢ Ҝѩ
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ὧ П⇔ד֢ ᾬ֢ Ҝѩד ὑҖ ȳ Җ

ЄȲֽ109ד Ҝѩּ80%פȲὑ110דц111דиᵑϯ ᴟ

65%ц53%Ȳᵀὑ112ד ד сȲᴟ113דҜѩ 82%Ɏ  65ɏȴ 

֥ϱ Ȳ ᾬ ПҖ ȳ Җ цὧ

▲ ὨЬ ӱȲ ᾬ  БכⱢѻ ȲӼҠ ԓ

ᴆ╬Ғ צ Ȳѹᵛṿ֯ד ╜ Ἠ ╟Ḃ ᾓϯȲ ᾬЬᵧ

ϱс ȷ ӣẓц’ П ӱȲ ἬᾌצҜѩ⇔ד֢ ȲᵀױẒ

Ь╥֢ ᾬᴆ╬П ПϚȷẔ҃כ ᾬ Ɫכ ◦ ᾬ

ᴆ╬ẃ ПϚȲϷч╣ҏ ᾬ ֵ оц֫ן ạ ȴ

ᴖṕȲӰоҒЏ Ἤ Ӣ ₇ֽ ȳ ӣẓц’ Ꞌ ӱҏ ᴆ╬

Ь Ɫ ›ѻ ╚ ПϚȲ֪ױ∂ ד ᴯ∟ ѿ ἤѠה ᴩ ◦

ᾬ ▲Ȳѿᵓ ц ứד ╜ ȴ 

 

 65 109ᴟ113דὧ ᾬ ▲ ὨП֢ Ҝѩ 

 

  

ד109 ד110 ד111 ד112 ד113

81% 65% 53% 70% 82%

ӣẓ 1% 6% 3% 6% 0%

’ 13% 16% 19% 18% 12%

Ẕ҃ 5% 13% 25% 7% 6%

81%

65%

53%

70%

82%

13%
16% 19% 18%

12%
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דᴟ113ד109 66  ᾬ ▲иӁ  
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דᴟ113ד109 67  ᾬ ▲иӁ Ɏ 117ԈˍӂѠеṭɏ 
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3.3 ₤ ц Ὠ 

ⱢἋ ἤ ₤ ◦ ᾬד ἤȲṼ Ӑד⇔

Ḗ Ὑ Ἁ ᾬ ▲10 ц5 ɏMPsדᴟ112דɎ109ד

⇔ ɎἬ ὑӐ ᵫ 38ᴟ 46ɏПỂ ᴩ ῶѬ

₇цӢᾬ (Ḷ ) ₇ ц ₤ Ȳ ᴷ ц 30 ῶ

Ѭ ₇ц15 Ӣᾬ (Ḷ ) ₇Ȳṳ ᴟю15ẓ҅ῶἤ ₇ѿּמҵ

ԏ (FTIR)ἨἮ ԏ (Raman Spectrometer)ᴩ ₤ ₇ứἤиέȴ 

ṼӐ Џᵂ ӭȲӐ ᴞ1132דѣ17ѡỞȲ ׄ ᴟ Ể

цᾈЎҏ Ѐ ᴩMPs₇ Ȳ ῶѬMPs ѠᾎѿManta Net

(ʥ330Õm) ᴩὈ ậ ₇Ȳ Ἤ П ῶѬѿ 5mm - 

300Õmи   ᴩ Ȳ Ӣᾬ (Ḷ ) ₇Ṽ ῶѬ П

Ὼ Ỵậ ӢḶ ȴ 

Ӑ ứ6 ᾈЎҏ ЀɎ 5m ц15mɏ ᴩ иᵑⱢ Җ Ѭ

ᾈȳ ∟ ȳ о ȳ ⁮ Ѭ ȳ ⁮ ѝ ц  еἇ ȷҫ10

Ἁ ᾬɎ 5m ц15mɏ Ɫừ Ѝ ȳừ Ϯ҇ ȳ ҖӀ

ȳ ҵѤЍȳ ∟ ( )ȳ о ȳ ⁮үᴂȳ⅜ὧ Ӣ ȳ ȳ

Ȳ ∟ ᴩ ₇› Ȳ Ṽ GESAMP (2019) Ἤ ứП ᵒ

ᾎѿ ₤ ᶮ ᴩи ȸ(1) ѱFragmentȸ ȳ⁴

цЛ ⁄ᶮᾭȳ(2) Pelletȸẓצ ᶮҵ ȳ(3) Filmȸ ԏ Ȳ

Ẕ Ɫכ ᴖ┘ӂᾼ ȳ(4) Fiberȸ  ᶮȳ(5)ᾚ Foamȸ

ᵧ ҵ ѹẓצэ♂Ɏ  69ɏȲ Ҡ MPsɲ цҵ ῴḔᵒ

֯ᴆ╬ẃ ȴ 

Ṽϱ ἬṕȲ Ѧᴟ11311דѣ15ѡ›ȲӐ Бᶙ32כ ῶѬ

₇ц 16 Ӣᾬ (Ḷ ) ₇П MPs ц Ȳ 48 ₇ɎӐ ứ

45 ₇ɏȲᶙכ Б 107%ȴṼ› ẓ҅ῶἤ ₇ѿ Ӵ

ҵמּ ԏ (Microscope Fourier-Transform Infrared Spectrometer, Õ-FTIR) ᴩ

MPs₇ứἤиέȲ 24Ɏ16 ῶѬ ₇ц8 Ӣᾬ Ḷ ₇ɏȲ

₇ Õ-FTIRиέᶙכ 160%ɎӐ ứ15 ₇ɏȴ 
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ῶ 44 Ḷ MPs₇ цÕ-FTIRᶙכῶ 

Ӣᾬ Ḷ ɎᾈЎҏ Ѐɏ ᴯ    Õ-FTIR 

1 Җ  Җ Ѭᾈ V V V 

2 
М  

∟  V V V 

3 о  V V V 

4 

⁮  

⁮ Ѭ  V V V 

5 ⁮ ѝ  V V V 

6  еἇ  V V --- 

Ӣᾬ Ḷ Ɏ Ἁ ᾬ ɏ ᴯ    Õ-FTIR 

1 
Җ  

Җ  V V V 

2 ҵѤЍ V V V 

3 
М  

∟  V V --- 

4 о  V V --- 

5 
⁮  

⁮үᴂ V V --- 

6 ⅜ὧ Ӣ  V V V 

7 
ὧ  

ừ Ѝ  V V --- 

8 ừ Ϯ҇  V V --- 

9 
 

 V V --- 

10  V V --- 

Бᶙכ ⇔П ₇  
Б  

16  

Б  

16  

Õ-FTIR 

Бᶙכ 

8 Ḷ  

ȸḕ Ḷ 30ȴ 
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ῶ 45 ῶѬMPs₇ цÕ-FTIRᶙכῶ 

 ᾈЎҏ ЀП ᴯ     Õ-FTIR 

1 
Җ  

Җ Ѭᾈ 5m V V V 

2 Җ Ѭᾈ 15m V V V 

3 

М  

∟  5m V V V 

4 ∟  15m V V V 

5 о  5m V V V 

6 о  15m V V V 

7 

⁮  

⁮ Ѭ  5m V V V 

8 ⁮ Ѭ  15m V V V 

9 ⁮ ѝ  5m V V V 

10 ⁮ ѝ  15m V V V 

11  еἇ  5m V V --- 

12  еἇ  15m V V --- 

 Ἁ ᾬП ᴯ     Õ-FTIR 

1 

Җ  

Җ  5m V V V 

2 Җ  15m V V V 

3 ҵѤЍ 5m V V V 

4 ҵѤЍ 15m V V V 

5 

М  

∟  5m V V --- 

6 ∟  15m V V --- 

7 о  5m V V --- 

8 о  15m V V --- 
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ῶ45Ɏ ɏ ῶѬMPs ₇ цÕ-FTIRᶙכῶ 

 Ἁ ᾬП ᴯ     Õ-FTIR 

9 

⁮  

⁮үᴂ 5m V V --- 

10 ⁮үᴂ 15m V V --- 

11 ⅜ὧ Ӣ  5m V V V 

12 ⅜ὧ Ӣ  15m V V V 

13 

ὧ  

ừ Ѝ  5m V V --- 

14 ừ Ѝ  15m V V --- 

15 ừ Ϯ҇  5m V V --- 

16 ừ Ϯ҇  15m V V --- 

17 

 

 5m V V --- 

18  15m V V --- 

19  5m V V --- 

20  15m V V --- 

Бᶙכ ⇔П ₇  
Б  

32  

Б  

32  

Õ-FTIRБᶙכ 

16  
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 68 ѿ ᵒ ᾎ MPsɲ ПḔ ᶧ(GESAMP, 2019) 

 

 

 69 ѿ ᵒ ᾎ MPsɲ  
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3.3.1 ῶѬ ₤ Ὠ 

Ӑד⇔ὑ Җ ȳМ ȳ⁮ ȳὧ ц П6 ᾈЎҏ ЀɎ 5m

ц15mɏȳ10 Ἁ ᾬ ▲ Ɏ 5mц15mɏ ᴩMPs Ȳ

32 ₇ṳ ϚḔ MPsȲԚ ҏ413MPsȲἬצ ₇Ꞌ ԏ

ᴩȲṳṼ GESAMP(2019) ᵒ ᾎ ци MPsᾼ֯׀Ȳ Ὠ

ӱ ѩ Ὼ 100%ȲMPs ⇔Юὑ 0.01-0.92 items/m3Ȳӂᶁ ⇔Ɫ 0.17ð

0.21 items/m3Ȳӂᶁ ⇔П ꜙЄȲ Ὑ Ể MPsиᵉЛᶁȴ 

Ӑ ѿ Ӵ ҵמּ ԏ  (Microscope Fourier-Transform Infrared 

Spectrometer, Õ-FTIR) ᴩMPsứἤиέПᾈЎҏ Ѐ ῶѬ ₇ 10ȳ

Ἁ ᾬ ῶѬ ₇ 6 Ȳ 16 ₇ ᴩÕ-FTIRиέȴẔМȲѿᾈ

Ўҏ Ѐ ῶѬ MPs₇ⱢẂȲMPs⇔ ᴯὑ о ҏ ЀɎ

15mɏ0.28 items/m3ȲẔװṼᶧⱢ о ҏ ЀɎ 5mɏ0.23 items/m3ȳ

⁮ ѝ ҏ ЀɎ 5mɏ0.22 items/m3ȳ ⁮ Ѭ ҏ ЀɎ 15mɏ

0.12 items/m3ȳ ⁮ Ѭ ҏ ЀɎ 5mɏ0.29 items/m3ȳ  ∟ ҏ

ЀɎ 5mɏ0.08 items/m3 ȲMPs⇔ ᵅᴯὑ Җ Ѭᾈҏ ЀɎ

15mɏ0.01 items/m3ȷѿ Ἁ ᾬ ▲ П ῶѬMPs₇FTIRὨ

ӱȲMPs⇔ ᴯὑ ҵѤЍ Ɏ 15mɏ0.92 items/m3ȲẔװṼ

ᶧⱢ Җ Ɏ 5mɏ0.46 items/m3ȳ Җ Ɏ 15mɏ0.22 

items/m3ȳ ҵѤЍ Ɏ 5mɏ0.16 items/m3ȲMPs⇔ ᵅᴯὑ⅜ὧ

Ӣ 5mц15mȲꞋⱢ0.02 items/m3 

ԏ ѿGESAMP(2019) Ἤ ứ ᵒ ᾎ ци MPs֯׀Ȳ

ṳ ϚḔ ᴷMPs⇔ȲѿᾈЎҏ Ѐ ῶѬMPs₇ⱢẂȲMPs⇔ ᴷ

ᴯὑ  еἇ ҏ ЀɎ 5mɏ0.08 items/m3ȲẔװⱢ  еἇ

ҏ ЀɎ 15mɏ0.03 items/m3ȷҫ Ἁ ᾬ ▲ П ῶѬ ₇

MPs⇔ ᴷ Ὠ ӱȲ ᴯὑ ∟ Ɏ 5mɏ0.75 items/m3ȲẔ

ṼᶧⱢװ о Ɏ 15mɏ0.29 items/m3ȳừ Ѝ Ɏ  
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15mɏ0.28 items/m3ȳừ Ѝ Ɏ 5mɏ0.27 items/m3ȳ ⁮үᴂ

Ɏ 15mɏ0.22 items/m3 ȲMPs⇔ ᵅᴯὑừ Ϯ҇ Ɏ 15mɏ

0.02 items/m3ȴ 

ϱ ȲӐ32⇔ד ῶѬMPs₇ȲMPs⇔ ᴯὑ ҵѤЍ

Ɏ 15mɏ0.92 items/m3ȲẔװṼᶧⱢ ∟ Ɏ 5mɏ0.75 

items/m3ȳ Җ Ɏ 5mɏ0.46 items/m3ȳ о Ɏ 15mɏ

0.29 items/m3ȳ о Ɏ 15mɏ0.28 items/m3 ₇ȴMPs⇔

ᵅὑ Җ Ѭᾈҏ ЀɎ 15mɏ0.01 items/m3ȴ 

 

3.3.2 ῶѬ ₤  

3.3.2.1 ₤ ᶮ  

Ӑ ῶѬ MPs₇Ṽ GESAMP(2019) Ἤ ứП MPsɲ ᴩ

и ȲԚиⱢ5 ȸ(1) ѱFragmentȸ ȳ⁴ цЛ ⁄ᶮᾭȳ(2)

Foamȸẓצ ᶮҵ ȳ(3) Filmȸ ԏ ȲẔ Ɫכ ᴖ┘

ӂᾼ ȳ(4) Fiberȸ  ᶮȳ(5)ᾚ Pelletȸ ᵧ ҵ

ѹẓצэ♂ȴӦױ Ὠ ӱȲӐד⇔ 32 ῶѬ MPs₇П MPsɲ Ҝ

ѩѿ ѱ(48%)ȲẔװṼᶧⱢ ᾚ (40%)ȳ (7%)ȳ

(4%)ц (1%)Ȳֽ  71Ἤӱȴ 

ѿ6 ᾈЎҏ ЀɎ Җ Ѭᾈȳ ∟ ȳ о ȳ ⁮ ѝ ц

Ѭ ȳ  еἇ ɏ 5mц15mП ῶѬMPs₇ⱢẂȲMPsɲ

Ҝѩѿ ᾚ (54%) ȲẔװⱢ ѱ(33%)ȳ (9%)ц

(4%)ȷҫ10 Ἁ ᾬ Ɏ Җ ȳ ҵѤЍȳ ∟ ȳ о ȳ

⁮үᴂȳ⅜ὧ Ӣ ȳừ Ѝ ȳừ Ϯ҇ ȳ ц ɏ 5mц

15m ῶѬ MPs₇П MPsɲ ȲҜѩѿ ѱ(56%)ȲẔװⱢ ᾚ

(34%)ȳ (6%)ȳ (3%)ц (1%)Ȳ  72ȳ  73Ἤӱȴ 
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3.3.2.2 ₤ ѐЉ 

Ӑ MPsѐЉ Юὑ0.3-5mmȲиⱢ0.3-1mmȳ1-5mmȳʨ5mmѿϱȲ

32 ῶѬMPs₇МȲ MPsѐЉ ὨҜѩѿ1-5mm(84%)ȲẔ

 ṼᶧⱢʨ5mmѿϱ(10%)ц0.3-1mm(6%)ȴװ

 

3.3.2.3 ₤ Ḋ  

16 ῶѬMPs₇Ɏ10ᾈЎҏ Ѐц6 Ἁ ᾬ П

5mц 15m ₇ɏ Ӵ ҵמּ ԏ  (Microscope Fourier-Transform 

Infrared Spectrometer, Õ-FTIR) ᴩ MPsứἤиέᵒứ MPsḊ ȲиⱢ PVCȳ

PPȳPEȳPSȳPAȳPETȳOther(Rayonȳacrylicȳpolyesterȳpolyacetalȳpolysulfone)

Ԛ6 MPsḊ ȲẔứἤиέ Ὠ ӱѿPS(47%)Ҝѩ ȲẔװṼᶧⱢPP(35%)ȳ

PE(15%)ȳOther(2%)цPET(1%)Ȳֽ  74Ἤӱȴ 

ѿ10ᾈЎҏ ЀɎ Җ Ѭᾈȳ ∟ ȳ о ȳ ⁮ ѝ ц

Ѭ ɏ 5mц15mПMPs₇ⱢẂȲMPsḊ ѿPS(57%)Ҝѩ Ȳ

ẔװṼᶧⱢPP(27%)ȳPE(13%) цOther(3%)ȷҫ6 Ἁ ᾬ Ɏ Җ

ȳ ҵѤЍȳ⅜ὧ Ӣ ɏ 5mц 15mП MPs₇ȲMPsḊ ѿ

PP(44%)Ҝѩ ȲẔװṼᶧⱢ PS(35%)ȳPE(18%)ȳOther(2%)ц PET(1%)Ȳֽ

 75ȳ  76Ἤӱȴ 
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ῶ 46 113דᾈЎҏ Ѐ ῶѬMPs₇П Ὠ ῶ 

 
ᾈЎҏ Ѐ 

 
 
ѡ  

ᾓ ϯ ⇔ ϯ ⇔ ⇔ ⇔ 
ῶѬ 

(m3) 

MPs  

( ) 

MPs⇔ 

( items/m3 ) 

1 Ѭᾈ 5m 3/28 Њ  25.181902 121.402406 25.180329 121.399971 131.46 4 0.03 

2 Ѭᾈ 15m 3/28 Њ  25.182232 121.396280 25.184032 121.396917 149.97 2 0.01 

3 ∟  5m 2/22 Њ  24.632162 120.749298 24.634266 120.744735 39.80 3 0.08 

4 ∟  15m 2/22 Њ  24.611376 120.753658 24.627059 120.768393 102.80 1 0.01 

5  5m 5/27 Њ  24.204856 120.457166 24.202815 120.454063 105.91 24 0.23 

6  15m 5/27 Њ  24.210685 120.449986 24.207521 120.448137 111.52 31 0.28 

7 ѝ  5m 3/15 Њ  23.028322 120.073998 23.012069 120.074669 98.71 22 0.22 

8 ѝ  15m 3/15 Њ  23.001535 120.077883 22.997787 120.094028 100.02 7 0.07 

9 Ѭ  5m 3/14 Њ  22.934898 120.178074 22.947425 120.178923 94.10 8 0.09 

10 Ѭ  15m 3/14 Њ  22.952059 120.164005 22.991306 120.153334 107.30 13 0.12 

11  еἇ  5m 3/14 Њ  22.872073 120.192129 22.823873 120.189264 96.43 8* 0.08* 

12  еἇ  15m 3/14 Њ  22.827090 120.207998 22.844000 121.176322 93.99 3* 0.03* 

1ȸБᶙכFTIRПMPs₇ȴ 2ȸ ӱ * ᵒ ᾎ(GESAMP,2019) ᴩMPs⇔ ᴷȴ 
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ῶ46Ɏ ɏ113ד Ἁ ᾬ ῶѬMPs₇П Ὠ ῶ 

Ἁ ᾬ

 
 
ѡ  

ᾓ ϯ ⇔ ϯ ⇔ ⇔ ⇔ 
ῶѬ 

(m3) 

MPs  

( ) 

MPs⇔ 

( items/m3 ) 

1 Җ  5m 5/3 Њ  25.085621 121.919040 25.088778 121.920610 80.06 37 0.46 

2 Җ  15m 5/3 Њ  25.113500 121.916320 25.114749 121.918819 91.83 20 0.22 

3 ҵѤЍ 5m 6/14 Њ  25.164346 121.731869 25.164651 121.733849 121.76 19 0.16 

4 ҵѤЍ 15m 6/14 Њ  25.166215 121.728291 25.166312 121.727210 29.38 27 0.92 

5 ∟  5m 2/22 Њ  24.624491 120.821494 24.642446 120.821454 60.20 45* 0.75* 

6 ∟  15m 2/22 Њ  24.675857 120.791955 24.650649 120.786691 70.88 5* 0.07* 

7 о  5m 5/27 Њ  24.09214 120.37524 24.08798 120.36985 110.08 13* 0.12* 

8 о  15m 5/27 Њ  24.101495 120.371333 24.083616 121.359909 105.18 31* 0.29* 

9 ⁮үᴂ 5m 3/15 Њ  22.997546 120.133284 22.983811 120.139087 104.63 20* 0.19* 

10 ⁮үᴂ 15m 3/15 Њ  22.991884 120.114938 22.993342 120.126069 97.43 21* 0.22* 

11 ⅜ὧ Ӣ  5m 4/16 Њ  21.952176 120.766970 21.938418 120.751787 50.88 1 0.02 

12 ⅜ὧ Ӣ  15m 4/16 Њ  21.948248 120.757942 21.940994 120.754206 54.92 1 0.02 

1ȸБᶙכFTIRПMPs₇ȴ 2ȸ ӱ * ᵒ ᾎ(GESAMP,2019) ᴩMPs⇔ ᴷȴ 
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ῶ46Ɏ ɏ113ד Ἁ ᾬ ῶѬ ₇ПMPs Ὠ ῶ 

Ἁ ᾬ

 
 
ѡ  

ᾓ ϯ ⇔ ϯ ⇔ ⇔ ⇔ 
ῶѬ 

(m3) 

MPs  

( ) 

MPs⇔ 

( items/m3 ) 

13 ừ Ϯ҇  5m 6/12 Њ  24.605000 121.884216 24.606733 121.879291 74.64 3* 0.04* 

14 ừ Ϯ҇  15m 6/12 Њ  24.598071 121.898274 24.599223 121.899742 56.65 1* 0.02* 

15 ừ Ѝ  5m 5/7 Њ  24.835366 121.959165 24.834547 121.952237 45.09 12* 0.27* 

16 ừ Ѝ  15m 5/7 Њ  24.842492 121.935067 24.840242 121.933153 57.75 16* 0.28* 

17    5m 3/22 Њ  23.510679 119.594911 23.510448 119.596330 119.30 3* 0.03* 

18    15m 3/22 Њ  23.506824 119.601552 23.506980 119.601353 104.88 2* 0.02* 

19    5m 6/21 Њ  22.679958 121.490132 22.681253 121.488331 89.41 3* 0.03* 

20    15m 6/21 Њ  22.679353 121.480334 22.680991 121.484499 85.75 7* 0.08* 

1ȸБᶙכFTIRПMPs₇ȴ 2ȸ ӱ * ᵒ ᾎ(GESAMP,2019) ᴩMPs⇔ ᴷȴ 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

193 
 

ῶ 47 113דБFTIRứἤиέ16 ῶѬMPs₇ПMPs⇔цḊ ᶮ ῶ 

Ἁ ᾬ  

ῶѬ 

MPs 

⇔ 

FTIR

ᵒứ

MPs

 

PVC PP PE PS PA PET Other 
 

 

 

 

ᾚ 

 

 

 

ѱ 

 

MPs 

size 

ʿ5 

MPs 

size 

5-1 

MPs 

size 

1-0.3 

 

 

 

MPs 

 

ѩ  

 

 

 

(m3) 

items

/m3 
             mm mm mm  % 

Ѭᾈ

5m 
131.46 0.03 4 0 2 0 1 0 0 1 0 1 1 0 2 0 4 0 4 100% 

Ѭᾈ 

15m 
149.97 0.01 2 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 2 100% 

∟  

5m 
39.80 0.08 3 0 2 1 0 0 0 0 0 0 0 2 1 2 1 0 3 100% 

∟  

15m 
102.80 0.01 1 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 1 100% 

 

5m 
105.91 0.23 24 0 13 6 5 0 0 0 

 

 
0 6 5 17 0 27 1 28 86% 

 

15m 
111.52 0.28 31 0 10 5 16 0 0 0 0 0 18 2 23 2 39 2 43 72% 
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ῶ47Ɏ ɏ113דБFTIRứἤиέ16 ῶѬMPs₇ПMPs⇔цḊ ᶮ ῶ 

Ἁ ᾬ  

ῶѬ 

MPs 

⇔ 

FTIR

ᵒứ

MPs

 

PVC PP PE PS PA PET Other 
 

 

 

 

ᾚ 

 

 

 

ѱ 

 

MPs 

size 

ʿ5 

MPs 

size 

5-1 

MPs 

size 

1-0.3 

 

 

 

MPs 

 

ѩ  

 

 

 

(m3) 

items

/m3 
             mm mm mm  % 

ѝ

5m 
98.71 0.22  22 0 1 2 19 0 0 0 0 1 21 0 0 3 14 5 22 100% 

ѝ  

15m 
100.02 0.07  7 0 0 0 6 0 0 1 0 1 6 0 1 1 6 1 8 88% 

Ѭ  

5m 
94.10 0.09  8 0 0 0 8 0 0 0 0 0 8 0 1 0 8 1 9 89% 

Ѭ  

15m 
107.30 0.12  13 0 1 1 11 0 0 0 0 0 11 1 1 2 10 1 13 100% 
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ῶ47Ɏ ɏ113דБFTIRứἤиέ16 ῶѬMPs₇ПMPs⇔цḊ ῶ 

Ἁ ᾬ  

ῶѬ 

MPs 

⇔ 

FTIR

ᵒứ

MPs

 

PVC PP PE PS PA PET Other 
 

 

 

 

ᾚ 

 

 

 

ѱ 

 

MPs 

size 

ʿ5 

MPs 

size 

5-1 

MPs 

size 

1-0.3 

 

 

 

MPs 

 

ѩ  

 

 

 

(m3) 

items

/m3 
             mm mm mm  % 

Җ

5m 
80.06 0.46  37 15 4 18 0 0 0 2 0 20 1 39 2 57 3 37 62 60% 

Җ  

15m 
91.83 0.22  20 4 2 14 0 0 0 0 0 16 1 9 4 21 1 20 26 77% 

ҵѤЍ 

5m 
121.76 0.16  19 12 7 0 0 0 0 0 0 0 6 43 12 37 0 19 49 39% 

ҵѤЍ 

15m 
29.38 0.92  27 15 6 4 0 1 1 0 1 4 5 23 5 26 2 27 33 82% 

⅜ὧ Ӣ  

5m 
50.88 0.02  1 0 0 0 0 0 1 0 1 0 0 0 0 1 0 1 1 100% 

⅜ὧ Ӣ  

15m 
54.92 0.02  1 0 0 1 0 0 0 0 0 1 0 0 0 1 0 1 1 100% 
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ῶ 48 113דӑ FTIRứἤиέ16 ῶѬMPs₇П ᴷMPs⇔цᶮ ῶ 

ῶѬ ₇П ἤ 

MPs 

⇔ 

ᴷ 

ᵒ

MPs 

 

Pellet 

 

Fiber 

 

Foam 

ᾚ  

Film 

 

Fragment 

ѱ 

MPs size 

ʿ5 

MPs size 

5-1 

MPs size 

1-0.3 

ᾈЎҏ Ѐ (m3) ( /m3) ( ) ( ) ( ) ( ) ( ) ( ) (mm) (mm) (mm) 

 еἇ  

5m 
96.43 0.08  8 0 1 6 0 1 1 7 0 

 еἇ  

15m 
93.99 0.03  3 0 1 0 2 0 0 2 1 

Ἁ ᾬ  (m3) ( /m3) ( ) ( ) ( ) ( ) ( ) ( ) (mm) (mm) (mm) 

∟  

5m 
60.20 0.75  45 0 0 31 2 12 6 37 2 

∟  

15m 
70.88 0.07  5 0 0 2 1 2 1 4 0 

ȸ ᵒ MPs Ṽ GESAMP(2019)ȴ 
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ῶ48Ɏ ɏ113דӑ FTIRứἤиέ16 ῶѬMPs₇П ᴷMPs⇔цᶮ ῶ 

ῶѬ ₇П ἤ 

MPs 

⇔ 

ᴷ 

ᵒ

MPs 

 

Pellet 

 

Fiber 

 

Foam 

ᾚ  

Film 

 

Fragment 

ѱ 

MPs size 

ʿ5 

MPs size 

5-1 

MPs size 

1-0.3 

Ἁ ᾬ  (m3) ( /m3) ( ) ( ) ( ) ( ) ( ) ( ) (mm) (mm) (mm) 

о  

5m 
110.08 0.12  13 0 0 2 2 9 0 12 1 

о  

15m 
105.18 0.29  31 0 2 4 0 25 1 30 0 

⁮үᴂ 

5m 
104.63 0.19  20 0 0 16 1 3 0 18 2 

⁮үᴂ 

15m 
97.43 0.22  21 0 0 12 0 9 1 18 2 

ừ Ϯ҇  

5m 
74.64 0.04  3 0 0 0 3 0 0 3 0 

ừ Ϯ҇  

15m 
56.65 0.02  1 0 0 0 0 1 0 0 1 

ȸ ᵒ MPs Ṽ GESAMP(2019)ȴ 
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ῶ48Ɏ ɏ113דӑ FTIRứἤиέ16 ῶѬMPs₇П ᴷMPs⇔цᶮ ῶ 

ῶѬ ₇П ἤ 

MPs 

⇔ 

ᴷ 

ᵒ

MPs 

 

Pellet 

 

Fiber 

 

Foam 

ᾚ  

Film 

 

Fragment 

ѱ 

MPs size 

ʿ5 

MPs size 

5-1 

MPs size 

1-0.3 

Ἁ ᾬ  (m3) ( /m3) ( ) ( ) ( ) ( ) ( ) ( ) (mm) (mm) (mm) 

ừ Ѝ  

5m 
45.09 0.27  12 0 0 3 0 9 0 11 1 

ừ Ѝ  

15m 
57.75 0.28  16 0 0 9 0 7 2 14 0 

  

5m 
119.30 0.03  3 0 1 1 1 0 0 2 1 

  

15m 
104.88 0.02  2 1 1 0 0 0 0 0 2 

  

5m 
89.41 0.03  3 0 3 0 0 0 1 2 0 

  

15m 
85.75 0.08  7 0 3 0 0 4 2 3 2 

ȸ ᵒ MPs Ṽ GESAMP(2019)ȴ 
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ȸБᶙכFTIRиέȳӑ FTIRиέ 

ד113 70  ῶѬMPs₇Ɏ 5mц15mɏMPs⇔ 
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32ד113 71  ῶѬ ₇ПMPsɲ  

 

ᾈЎҏד113 72  Ѐ ῶѬ ₇ПMPsɲ  

 

ד113 73  Ἁ ᾬ ῶѬ ₇ПMPsɲ  

 

1% 4%

ᾚ40%

7%

ѱ48%

ᾚ ѱ

4%

ᾚ 54%

9%

ѱ33%

ᾚ ѱ

1% 3%

ᾚ 34%

6%

ѱ 56%

ᾚ ѱ
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ד113 74  FTIRứἤиέ16 ῶѬ ₇ПMPsḊ  

 

ד113 75  FTIRứἤиέᾈЎҏ Ѐ10 ῶѬ ₇ПMPsḊ  

 

ד113 76  FTIRứἤиέ Ἁ ᾬ 6 ῶѬ ₇ПMPsḊ  

  

PP 35%

PE 15%

PS 47%

PET 1% Other 2%

PVC PP PE PS PA PET other

PP 27%

PE 13%
PS 57%

Other 3%

PVC PP PE PS PA PET other

PP 44%

PE 18%

PS 35%

PET 1% Other 2%

PVC PP PE PS PA PET other
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3.3.3 ῶѬ ₤  

3.3.3.1 ῶѬ ₤ ⇔ ד ѝ ѩ  

Ӧϱ ῶѬɎῶѬɏMPs₇П ὨȲӦ Ӵ מּ

ҵ ԏ  (Microscope Fourier-Transform Infrared Spectrometer, Õ-FTIR) ᴩMPs

ứἤиέ10ᾈЎҏ Ѐц6 Ἁ ᾬП Ὠ ӱȲѿᾈЎҏ Ѐ ῶ

Ѭ ₇П MPs⇔ Ɫ о ҏ ЀɎ 15mц 5mɏȲиᵑⱢ 0.28 

items/m3 ц0.23 items/m3Ȳ Ӑ ד112 о ҏ ЀɎ 15mц5mɏ

ῶѬ ₇ FTIRиέ ὨϚ ȲꞋⱢ ᾈЎҏ⇔ד Ѐ ῶѬ ₇МП

MPs⇔ Ȳ ⇔MPsד110 ῺȲֽד  79цῶ 49Ἤӱȴ 

Ӑ ҏ Ѐ ῶѬ MPs ⇔ ὑẔ҃ᾈЎҏ Ѐ ₇Ɏ

FTIRứἤиέ MPsɏП֪ ȲҠ ᴟϱ ц ֮ ᴩ Ȳ ᴞ

МҶЍ ֥ Ѝᴫ Ȳѻ☼ ⇔ּ119.13פеṭȲ☼ ⁮᷾ ȳ МӀȳ о

Ϯ ӀȲ☼ ☼2025.6ӂѠеṭȲќפּ ֵȲᴞϱ ᴖϯиᵑצҖ ȳ⁮

ȳ І ȳЄṭ ȳ Ȳѹ ҏ Ѐᴯὑ Мѭϩ ҏѬЀ Ȳ

ϭ Ὼ Џ ȳ оЏ ц МЄṍЏ Ȳ ϯ

ќ☼ МӀПЄṭ ȳ ц І Ɏ Ѭᵓ Ȳ2017ɏȲױќ☼

ῺП ֵ Ɫ МӀϢЀ ֵ ПϚȴҫד ѝ ӱȲ ҏ ЀПᾘ

ỰӖֵ Ṷ ♄ ȲᾘỴֵҠṓ Ϣ ╟ȲӦױҠṓȲ ҏ Ѐ

Ὼ֢ Пᴆ╬цϢⱢ ᾬ ֪ Ȳṿױ MPs ⇔ ὑẔ҃ ᾈЎҏ

ЀȲ╝ MPsᴆ╬ ∂ ᴟᾘỴцϱ ᴩ  ȴ 

 

 77 о ☼ ӱ  
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Ӑד⇔ Ӵ ҵמּ ԏ  (Microscope Fourier-Transform 

Infrared Spectrometer, Õ-FTIR) ПMPs⇔ ᶧ ϮȲ ⁮ ѝ ҏ ЀɎ

5mɏ0.22 items/m3Ȳ 15mⱢ0.07 items/m3⁄ ᶧ ϝȴֽῶ 49 80

ἬӱȲӐ ѝ ҏ Ѐ ῶѬMPs₇ ד109 5mɽ15mц111

15m ПMPs₇ ὨṼ GESAMPἬ ứ ᵒ ᾎȲ 3ױ

MPs₇ӑ FTIRứἤиέMPsȲЬҠ ᴷMPs⇔ȴ 

ϱ Ȳ Ẕ҃ד⇔ПMPs₇ֽ110דɎ 5mц15mɏȳ111דɎ

5mɏȳ112דɎ 5mц15mɏꞋ FTIRᴩMPsứἤиέἨ109ד

Ɏ 5mц15mɏMPs⇔ ᴷ Ȳ ϚḔиέ Бד ᴩFTIRП ₇

MPs⇔ᴖṕȲ֢ד⇔MPs⇔ ד ꜙЄȲֽ112ד ѝ ҏ ЀMPs₇

Ɏ 5mɏMPs⇔Ɫ0.05 items/m3ȳɎ 15mɏMPs⇔Ɫ0.18 items/m3

ӑ Ӑד(113)⇔דῺȲẔӐד⇔ ⇔MPs⇔ד110 ӐױῺȲ֪ד

ᵒ ҏ Ѐ ắᴆ╬ ⇔Л֝ПҵȲắ щПщ ȳ ᾓ ֪ Ȳ

ӼҠ MPs⇔ Ὠ о ЄȲҫ ⁮ ѝ ҏ Ѐ ֵ Ɫ Ѭ

ȳ ᵂ ц ♄ Ȳ֪ױ MPs ד⇔ ὑ Ẕ҃ᾈЎҏ Ѐ

ȴ∂ ѝ ԝⱢ ⁮ П  ѹứ Ɏ Ҡҏ ȲֽḕѣϚ

װἨḕủϚװ ɏ ▲ᾈЎҏ Ѐ ПϚȲ Ḇ  Ȳ ẁ С

ד ᴯḆצ ◦MPs ╜ ȴ 

ѿ ד113 ⁮ Ѭ ҏ Ѐ ῶѬ MPs₇П FTIRὨ ӱȲ Ѭ

Ɏ 15mɏMPs⇔ 0.22 items/m3ⱢӐד⇔ ᶧ ҳȳ 5m ₇П

MPs⇔0.09 items/m3ⱢӐד⇔ ᶧ ХȲֽ  81цῶ 49ἬӱȲṼ Ӑד

П ⁮ Ѭ ῶѬɎ 5mц15mɏMPs₇ֵ Ӵ

ҵמּ ԏ  (Microscope Fourier-Transform Infrared Spectrometer, Õ-FTIR)

ᴩMPsứἤиέȲ ד109 ₇╥ѿGESAMPἬ ứ ᵒ ᾎ ᴩȲ Ữӑ

FTIRứἤиέMPsȲЬҠ ᴷMPs⇔ ṳ ᴩѩ ȴ ד FTIRứἤ

иέMPs₇МȲҠ ⇔ד113 ₇ПMPs⇔ Ẕ҃ד⇔ ꜙЄȲֽ

ד113 ⁮ 5m ῶѬ ₇ПMPs⇔0.09 items/m3 דᴟ112ד110

MPs⇔ ȴ 
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ϚḔ Ȳ ᾼדᴟ113ד111 ⁮ Ѭ ҏ Ѐ ῶѬɎ

5mц15mɏ ₇МПMPsɲ Ḋ ⱢẂȲ112דц113דПMPsɲ

Ɫ ᾚ Ȳ111ד MPsɲ Ɫ ѱȳ ⱢѻȲҫ MPsḊ

иȲד3ױѿPSɎPolystyreneϛ ɏцPPɎPolypropyleneѶ ɏⱢѻȲ

ẔװⱢ PEɎPolyethyleneϛ ɏἨ PAɎPolyamide ɏ Ḋ ȲẔ PS

ɎPolystyreneϛ ɏ ṓᶮ ПϚⱢ’ ȲᴖPPɎPolyPropyleneѶ

ɏцPEɎPolyethyleneϛ ɏ╥Ӣ♄М ṓἨ ӣ ᾛ Ḋ ПϚȲֽ

PSẓֹו ȳᶼ ἤȲ ᾛṿӣὑ ₇ ȷPE ἤ Ȳ ἤֻȲ

ᵮѬἤЊ Ȳ֪ ױ ӣὑ ȳ ӣ₇ ȳѳҹ Ἠ֢ןה ( )ȷ

PAɎPolyAmide ɏ и╥Ϛ иІо֥ᾬȲᵑ֤ⱢҼ (Nylon)Ȳֽ

ӣ ẓ Ȳẓṏֹֻו ἤȳ▄ ⇔Ṿ ἤȴ֪ױ Ὼ3ד ⁮ Ѭ ҏ Ѐ

ῶѬ ₇ПMPsɲ цḊ ᵒứȲӼҠ ֵ MPsẃ ⱢỂ ᾘῺ

ᴩⱢ ♄ ȳѡ Ӣ♄ӣ₇ ד ἤȴ 

Ӑ ∂ ⁮ Ѭ ҏ Ѐ ῶѬɎ 5mц15mɏMPs₇ иȲ

╠Бד4צ Ӵ ҵמּ ԏ  (Microscope Fourier-Transform Infrared 

Spectrometer, Õ-FTIR) ᴩMPsứἤиέ ὨȲѹⱢӐ ἬצᾈЎҏ Ѐ

MPs₇М Ὠᶙ ἤ П Ȳ ═ ᴩ  ѹứ ȳ ▲

иέȲ∂ӴḆ  ц оȲḆצᵓὑ ᴩ ֮ MPs цצ

ᴩП╜ ȴ 

ҫ ∟ ҏ Ѐ ῶѬMPs₇ПFTIRứἤиέ Ὠ ӱȲ

5mПMPs⇔0.08 items/m3ȳ 15mПMPs⇔0.01 items/m3Ȳֽῶ 49

ἬӱМȲ ᴟד111 Пד113 MPs⇔ Ȳ ἤ ЄȲᵀЬҠ ϚḔ

FTIRứἤиέ MPsПᶮ цḊ ȲѿῺ ד3 ӱȲMPsɲ

ѿ ȳ Ἠ ѱⱢѻȲMPsḊ иѿ PPɎPolypropylene

Ѷ ɏȳPEɎPolyethyleneϛ ɏⱢѻȲẔװⱢPETɎPolyethylene Terephthalate

ϡӧ ϛϡ ɏ ȴ Ҡ MPsḊ ҠῴḔᵒ ẃ Ȳ֪ױӐ

∟ ҏ Ѐ ῶѬ MPsẃ ⱢϢⱢѡ Ӣ♄ἬṿӣП ₇ֽ

ȳ ӣ ȴ 
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ҫ111דᴟ113דMPs⇔ ЄɎ  78ɏȲ֪ ⇔ד Л֝Ȳ

ӼҠ ṿMPs⇔ оЄȲ∂ ӑẃ ᴩ ᾈЎҏ Ѐ ῶѬMPs₇

ȲҠ ѿủ ἤ ȲѿḆ ϤϠ ֮ᾈЎҏ Ѐ MPsцủ оᾭ

ᾓȲ ֮ MPsứḆצ ╜ цѠ֣ȴ 

Җ Ѭᾈҏ Ѐ ῶѬ MPs ₇ FTIRứἤиέ Ὠ ӱȲ

5mПMPs⇔0.3 items/m3ȳ 15mПMPs⇔0.1 items/m3Ȳֽῶ 49Ἤ

ӱМȲѿῺ5דП FTIRиέMPs₇П֢ד⇔Ɏֽ ɏדȳ112ȳ113ד110

MPs⇔ оЄȲѹѿӐ(113)⇔דП ₇MPs⇔ ᵅȲӐ Ӽ

Ἠủ ᴖ ȴ ԛ ϚḔ Ẕ҃ѝ ѩ ӱȲ Ѭᾈϯ MPs ⇔

4.701 items/m3ц Ѭᾈҏ ЀMPs⇔0.174 items/m3Ɏ ₲ Ȳ2023ɏȷц

Wong et al. (2020) ὑ201810דѣᴟ12ѣП ▲ Ѭᾈϯ Ȳ Ὠ╓ҏMPs

⇔Юὑ10.1ð5.1 - 70.5ð30.6 items/m3ȷ   Ɏ2018ɏ ▲ ѬᾈЀMPs

⇔ Ɫ0.41 items/m3ȴ 

Ӧױѝ ὙȲ Ѭᾈ ╥ϯ Ἠҏ ЀП ⇔Ꞌ ὑ

Ẕ҃ᾈЎҏ ЀȲ Ӑ ד ѬᾈЀɎ 5mц15mɏ ῶ

Ѭ ₇ПMPs⇔צἬЛ֝Ȳᵀ ѬᾈMPsБ דֵ Ȳ֪ױ∂

Ѭ Ѐ ῶѬMPs ԝⱢ Җ П  ѹứ Ɏ Ҡҏ Ȳ

ֽḕѣϚװἨḕủϚװ ɏП MPsᾈЎҏ Ѐ ПϚȲѿ Ḇ 

∂ӴȲḆצ Ϥ Ѭᾈҏ Ѐ MPsоȴ 
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ῶ 49 109דᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPs⇔ ῶ 

ῶѬMPs₇ ᴯ  
 ד109

MPs⇔ 

 ד110

MPs⇔ 

 ד111

MPs⇔ 

 ד112

MPs⇔ 

 ד113

MPs⇔ 

 ᾈЎҏ Ѐ  items/m3 items/m3 items/m3 items/m3 items/m3 

Җ  Җ Ѭᾈ 5m 0.35 
0.28 ( 4-7ѣ) 

0.39 0.10 0.03 
0.58 ( 9-10ѣ) 

 Җ Ѭᾈ 15m 0.12 
0.06 ( 4-7ѣ) 

0.28 0.10 0.01 
0.26 ( 9-10ѣ) 

 ᴎ ›  5m --- --- 0.15 0.61 --- 

 ᴎ ›  15m --- --- 0.19 0.31 --- 

М  ∟  5m --- --- 1.29 0.04 0.08 

 ∟  15m --- --- 1.63 0.08 0.01 

 о  5m 0.40 
0.54 ( 4-7ѣ) 

1.23 1.70 0.23 
0.31 ( 9-10ѣ) 

 о  15m 
1.01 0.35 ( 4-7ѣ) 

0.15 2.28 0.28 
0.17 ( 9-10ѣ) 

 о Ѭ  5m 0.05 0.99 0.18 0.13 --- 

 о Ѭ  15m 0.10 0.36 0.09 0.33 --- 

 ὭҖ  5m 0.17 0.26 --- --- --- 

 ὭҖ  15m 0.05 0.28 --- --- --- 

⁮  ϥ  5m 0.35 0.19 0.58 0.66 --- 

 ϥ  15m 0.06 0.09 0.6 0.73 --- 

 ⁮ ѝ  5m 0.61 0.12 0.38 0.05 0.09 

 ⁮ ѝ  15m 0.31 0.22 0.89 0.18 0.12 

 ⁮ Ѭ  5m 0.05 0.68 0.75 0.53 0.22 

 ⁮ Ѭ  15m 0.20 0.31 0.26 0.35 0.07 

 ϡЧ  5m 0.19 0.66 0.57 0.11 --- 

 ϡЧ  15m 0.32 0.35 0.19 0.65 --- 
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ῶ49Ɏ ɏ109דᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPs ⇔ ῶ 

Ѭ ᴯ  
 ד109

MPs⇔ 

 ד110

MPs⇔ 

 ד111

MPs⇔ 

 ד112

MPs⇔ 

 ד113

MPs⇔ 

 ᾈЎҏ Ѐ  items/m3 items/m3 items/m3 items/m3 items/m3 

⁮   еἇ  5m 1.00 
1.03 ( 4-7ѣ) 

0.14 0.19 0.08 
0.11 ( 9-1ѣ) 

  еἇ  15m --- 
0.47 ( 4-7ѣ) 

0.79 0.17 0.03 
0.13 ( 9-10ѣ) 

 ⅜  5m 1.55 
0.36 ( 4-7ѣ) 

0.06 0.15 --- 
0.07( 9-10ѣ) 

 ⅜  15m 0.23 
0.28 ( 4-7ѣ) 

0.11 0.20 --- 
0.05( 9-10ѣ) 

 ⅜ὧҳ  5m 0.03 0.32 0.12 0.05 --- 

 ⅜ὧҳ  15m 0.09 0.25 0.02 0.06 --- 

ὧ  ὧẨ⁮  5m --- --- 0.05 0.02 --- 

 ὧẨ⁮  15m --- --- 0.08 0.02 --- 

 ῧ ṃỚ  5m 0.01 0.04 0.03 0.03 --- 

 ῧ ṃỚ  15m 0.04 0.04 0.19 0.02 --- 

 ῧ ếӂ  5m 0.10 
0.02 (4-7ѣ) 

0.19 0.00 
--- 

0.06 (9-10ѣ) --- 

 ῧ ếӂ  15m 0.03 
0.03 (4-7ѣ) 

0.66 0.05 
--- 

0.04 (9-10ѣ) --- 

 ừ  5m --- --- 0.1 0.03 --- 

 ừ  15m --- --- 0.12 0.01 --- 

FTIR₇⇔ד  3  32  10  16  10  
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 78 111ᴟ113ד ∟ ҏ Ѐ ₇П  ⇔MPsד

 

1ȸ109ד о ҏ Ѐ ₇Ɏ 5&15mɏӑ MPsứἤиέȷ110ᴟ113ד о

ҏ Ѐ ₇Ɏ 5&15mɏꞋ MPsứἤиέȴ 

 79 109ᴟ113ד о ҏ Ѐ ₇П  ⇔MPsד

  

ד109

MPs ⇔

ד110

MPs ⇔

ד111

MPs ⇔

ד112

MPs ⇔

ד113

MPs ⇔

∟ 5m 0 0 1.29 0.04 0.08

∟ 15m 0 0 1.63 0.08 0.01

1.29

0.04 0.08

1.63

0.08 0.01
0

0.3
0.6
0.9
1.2
1.5
1.8

111ᴟ113ד ∟ ҏ Ѐ ₇П MPsד ⇔

∟ 5m ∟ 15m

ד109

MPs ⇔

ד110

4-7ѣ

MPs ⇔

ד110

9-10ѣ

MPs ⇔

ד111

MPs ⇔

ד112

MPs ⇔

ד1113

MPs ⇔

о 5m 0.4 0.54 0.31 1.23 1.7 0.23

о 15m 1.01 0.35 0.17 0.15 2.28 0.28

0.4
0.54

0.31

1.23

1.7

0.23

1.01

0.35
0.17 0.15

2.28

0.28

0

0.5

1

1.5

2

2.5

M
P

s
⇔

it
e

m
s
/m

3

109ᴟ113ד о ҏ Ѐ ₇П MPsד ⇔

о 5m о 15m

⇔דױ ⇔דױ   
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1ȸ109ד ₇Ɏ 5&15mɏц ד111 15m₇ӑ MPsứἤиέȷẔ҃ד

⇔П ₇Ꞌ MPsứἤиέȴ 

 80 109ᴟ113ד ⁮ ѝ ҏ Ѐ ₇П  ⇔MPsד

 

1ȸ ד109 ₇Ɏ 5&15mɏӑ MPsứἤиέȴ 

 81 109ᴟ113ד ⁮ Ѭ ҏ Ѐ ₇П  ⇔MPsד

 

ד109

MPs ⇔

ד110

MPs ⇔

ד111

MPs ⇔

ד112

MPs ⇔

ד113

MPs ⇔

⁮ ѝ 5m 0.61 0.12 0.38 0.05 0.22

⁮ ѝ 15m 0.31 0.22 0.89 0.18 0.07

0.61

0.12

0.38

0.05

0.22
0.31

0.22

0.89

0.18

0.07

0

0.2

0.4

0.6

0.8

1
M

P
s
⇔

it
e

m
s
/m

3

109ᴟ113ד ⁮ ѝ ҏ Ѐ ₇П MPsד ⇔

⁮ ѝ 5m ⁮ ѝ 15m

ד109

MPs ⇔

ד110

MPs ⇔

ד111

MPs ⇔

ד112

MPs ⇔

ד1113

MPs ⇔

⁮ Ѭ 5m 0.05 0.68 0.75 0.53 0.09

⁮ Ѭ 15m 0.2 0.31 0.26 0.35 0.12

0.05

0.68
0.75

0.53

0.09

0.2

0.31
0.26

0.35

0.12

0

0.2

0.4

0.6

0.8

M
P

s
⇔

it
e

m
s
/m

3

109ᴟ113ד ⁮ Ѭ ҏ Ѐ ₇П MPsד ⇔

⁮ Ѭ 5m ⁮ Ѭ 15m
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Ӑ Э(113)ד ᾈЎҏ Ѐ MPsӂᶁ ⇔ Ὠ ԓ ד

ѝ ѩ Ȳ ӭ› MPs ѠהṼ ЛϚ ȲҔᵶ֢ ѠהȲֽ Manta 

Trawlȳ ӢᾬὈ ȳNeuston NetἨἼѬ ȲѹṿӣПЛ

э ЄЊЛϚ ȲꞋ ∟ Ὠ ѩ (Liu et al.,2021; Michida et 

al., 2019)ȴױҵȲиέ ậѠᾎế ⇔ ᴯϷЛ Ɏֽ֝items/km2ȳitems/m3ȳmg/m3

Ἠmg/ km2 ɏȲӼ ѿ ԓ ѝ П ד ᴩ ѩȴ 

Ӑ ϚḔ Ὼ вҵ MPs⇔ѝ Ȳѹ Ӑ ӣ

֝ד Ѡᾎ Manta Ὀ  (330 Ρm)Ȳ  (Aliabad et al., 2019; Bikker et al., 

2020; Chen et al., 2020c; Frias et al., 2020; Gewert et al., 2017; Kang et al., 2015; Kwon 

et al., 2020; McEachern et al., 2019; Nakano et al., 2021; Qi et al., 2020; Shiu et al., 

2021; Tun­er et al., 2018; Wu et al., 2021; Zhao et al., 2014ȷ ᾎϢ ◦ѝ

  Ȳ2018)Ȳ Ӑד⇔ ▲ӂᶁ ⇔ ҵד ѝ ▲ ὨדᴿȲֽChen 

et al. (2020) ὑү ᴫ⁮ ỴП ▲(0.36 ð 0.21 items/m3)ȳ ᾎϢ ◦ѝ

  Ɏ2018ɏὑ ᾈЎҏ Ѐȳ ԏ ♄ ц ♄ П

▲(0.36-4.000 items/m3)ȳZhao et al. (2014)ὑМ ὧ ᾘỴ(0.17 ð 0.14 

items/m3)ȳМ Ѐ (0.44 ð 0.21 items/m3)ȳFrias et al. (2020)ὑ №

(0.16 ɇ 1.67 items/m3)ȳԁ ᾼ⌂ђ₉ (0.49 ð 0.43 items/m3) ȴẔ֮҃ ֽ

ᾘ ȳ ᾈȳ ẕ ᾘỴȳּר Ọἂ ₤ ⇔ȳ

ЁᴘẔ Ἦ ֮ ὑӐ ᾈЎҏ Ѐ ӂᶁ ⇔ȴ 

ҵȲӐױ ὑ ד113 ᾈЎҏ Ѐ MPsӂᶁ ⇔ Wu et al. 

(2021)ὑ2019ד ▲ ῶ Ѭ ₤ Пӂᶁ ⇔0.026 items/m3 ῺȲ 

ѹѝ М ᴯὑ ᾼῶ ѬМצЄ ᾼpolyesters(PET)ȲMPsɲ ѿ

ⱢѻȲ҃ Ɫ ѻ ẃᴞὑ֥כ ₇Ȳ֯♃ ᾼ М

ὍҏЄ ᾼ Ȳᴖױ Ḋ Ӑ ד113 Җ Ѭᾈҏ Ѐ ῶѬ

MPs₇П ὨϚ ȴ 

 Ẕ҃ѝ ṅשׁ иȲϷ╓ҏ Җ Ѭᾈצ ⇔ ȲWong et al. (2020)

ὑ Җ Є ȳ ἇ ȳ ᾈц ѬᾈᾈѬ ▲Пӂᶁ ⇔ 2.5 ð 1.8 

items/m3Ȳᴖ Ѭᾈϯ ⇔Юὑ10.1 ð 5.1 - 70.5 ð 30.6 items/m3ȷ

₲ Ɏ2023ɏὑ Ѭᾈϯ ▲П ⇔Ɫ4.701 items/m3ȴ Ӑ ד113
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Ѭҏ Ѐ 5mц 15m ⇔ ꞋЊὑ ȲẔ ֪Ɫҏ Ѐ צ

Ὑ ᾼ Ѭ Ἤ Ȳѹ ṅשׁ цᾈЎП ₤ ⇔╥ ắẞ

​ᾼ ȲԛҒϱ֮ױ ὑϢЀ ֮ Ȳ ὔὑ Ѭᾈ Є ᴆ╬

ᾬ Ȳ֪ױӐ ∂ Ҡ═ ὑ Җ Ѭᾈҏ Ѐ Ȳѿ∂Ӵ 

ц ȲḆҠⅎ ᵒ Ѭᾈҏ Ѐ иӁ ᶮȴ 

 

ῶ 50 Ӑד⇔ ▲ Ὠ вҵѝ ѩ  

 Ѡᾎ 

ӂᶁ ⇔ 

( ⇔ ) 

(items/m3) 

ѝ ẃ  

ѻ ᾈЎҏ ЀȲү  Manta Ὀ  (330 ɛm) 
1.78 Ñ 0.24 

(N.D.- 0.98) 
ד113 ▲ Ὠ 

ѻ ᾈЎҏ ЀȲү  Manta Ὀ  (330 ɛm) 
0.31 Ñ 0.50 

(N.D.- 2.28) 
ד112 ▲ Ὠ 

ѻ ᾈЎҏ ЀȲү  Manta Ὀ  (330 ɛm) 
0.65 Ñ 0.56 

(0.02 ï 1.63) 
ד111 ▲ Ὠ 

ѻ ᾈЎҏ ЀȲү  Manta Ὀ  (330 ɛm) 0.291 Ñ 0.271 110ד ▲ Ὠ 

ѻ ᾈЎҏ ЀȲү  Manta Ὀ  (330 ɛm) 0.341 Ñ 0.466 109ד ▲ Ὠ 

ѬᾈȲү  Manta Ὀ  (330 ɛm) 2.5 Ñ 1.8 Wong et al. (2020) 

ү Ȳү  Manta Ὀ  (330 ɛm) 
0.026 

(0.004-0.058) 
Wu et al. (2021) 
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ῶ50Ɏ ɏӐד⇔ ▲ Ὠ вҵѝ ѩ  

 Ѡᾎ 

ӂᶁ ⇔ 

( ⇔ ) 

(items/m3) 

ѝ ẃ  

ὧ Ȳү  Manta Ὀ  (330 ɛm) 
0.05 Ñ 0.03 

(ND-0.15) 
Shiu et al. (2021) 

ᴫ⁮ ỴПᾈЀȲү  Manta Ὀ  (330 ɛm) 0.36 Ñ 0.21 Chen et al. (2020) 

ᾘ  Manta Ὀ  (330 ɛm) 
2.480 Ñ 1.419 

(1.120-4.730) 
Kwon et al. (2020) 

ὧ ȲМ  Manta Ὀ  (330 ɛm) 
0.17 Ñ 0.14 

(0.03-0.455) 
Zhao et al. (2014) 

№ Ȳ  Manta Ὀ  (330 ɛm) 0.16-1.67 Frias et al. (2020) 

⌂ђ₉ Ȳԁ  Manta Ὀ  (330 ɛm) 0.49 Ñ 0.43 Aliabad et al. (2019) 

Ѐ ȲМ  Manta Ὀ  (330 ɛm) 
0.44 Ñ 0.21 

(0.26-0.84) 
Qi et al. (2020) 

Ἦ ȲЁᴘẔ Manta Ὀ  (330 ɛm) 12.63 Tun­er et al. (2018) 

Ȳ ẕ Manta Ὀ  (330 ɛm) 3.11-7.73 Gewert et al. (2017) 

ὧṺ ȲѡӐ 
Manta Ὀ  (330 ɛm) 

Manta Ὀ  (330 ɛm) 

Хѣ 

3.98 Ñ 6.90 Van Cauwenberghe and 

Janssen (2014) Ϛѣ 

0.55 Ñ 0.94 

й ӫᵌ Ȳּר  Manta Ὀ  (330 ɛm) 0.16 Aliabad et al. (2019) 

Ọἂ Ȳּר  Manta Ὀ  (330 ɛm) 4.5 Ñ 2.3 McEachern et al. (2019) 

ᾈЎҏ Ѐȳ

ԏ ♄ ц ♄

П  

Manta Ὀ  (330 ɛm) 0.35-4.00 
ᾎϢ ◦ѝ

  Ɏ2018ɏ 
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3.3.3.2 ῶѬ Ἁ ᾬП … 

ѿ Ἁ ᾬ ῶѬ MPs ₇ Ӵ ҵמּ ԏ  

(Microscope Fourier-Transform Infrared Spectrometer, Õ-FTIR) ᴩMPsứἤиέ

Ὠ ӱȲѿMPs⇔ Ɫ ҵѤЍɎ 15mɏ0.92 items/m3ȲẔ

ṼᶧⱢװ ҖӀ Ɏ 5mɏ0.46 items/m3ȳ ҖӀ Ɏ 15mɏ0.22 

items/m3ȳ ҵѤЍɎ 5mɏ0.16 items/m3 Ẕ҃MPs₇ȴ 

ϚḔиέӐ ▲ ҵѤЍ Ἁ ᾬП ῶѬ MPs₇Ȳ Ӑ

22Ȳṳиᵑὑ / 4⇔דMPs₇ὑӐװ 5mц15mᴩȴ ₇ FTIR

ứἤиέ Ὠ ӱ ҵѤЍɎ 15mɏПMPs⇔ Ɫ0.92 items/m3ȳ

5mПMPs⇔Ɫ0.16 items/m3ȴҫ4/22֝Ḕ ᴩ Ἁ ᾬц

ᾬ ▲ȲӐװ ▲ Ἁ ᾬ ὨП ⇔Ɫ 11,481 items/km2Ȳᴖ ᾬ

⇔Ɫ33 items/km2Ȳ Ӑװ ᾬ ▲ ὨП ⇔ ד ὑ ד ▲ Ȳɑ

Ӑד⇔ὑҵѤЍ ᴩủ ἤ ▲Ԛ3װȲ װ3 ▲ Ὠ ӱȲҵѤЍ

◦ ᾬ Ӽắủ ἤủ Ȳֽὑ ӒȳּוӒП ᾬ ⇔ ֢ᵑⱢ

225 items/km2ц236 items/km2ȲѹҫϚ ֪ ◦ ᾬ  ☼ὑ ϱᴖṕȲϷ

ӼҠ ῶѬMPs⇔ ȴ 

Ӑ ҵѤЍ ῶѬ MPs⇔ ὑẔ҃ ȲӼ ֮ ◦

ᾬ ד⇔ Ȳ Ӑ ד ▲ҵѤЍ Ἁ ᾬ ᾬ Ὠ ӱȲ

Ὑױ П ◦ ᾬ ⇔ ὑẔ҃ ▲ Ȳ ◦ ᾬ  ắ ҵ

ȳ ѬḤẚ ȳӢᾬ ֪ Ȳᴖи ѐЉЊὑ5mmПMPsȲ֪

ױ ҵѤЍ ῶѬMPs ⇔ ὑẔ҃Ӑ ▲ ȴ 

ҵѤЍ ῶѬ ₇П MPsɲ Ḋ Ὠ ӱȲMPsɲ

ѿ ѱȳ ⱢѻȲẔװⱢ ᾚ ȷMPsḊ иѿ PP

ɎPolyPropyleneѶ ɏцPEɎPolyEthyleneϛ ɏⱢѻȲẔװⱢPSɎPolyStyrene

ϛ ɏȲ MPsɲ Ḋ ҠῴḔᵒ ҵѤЍ ῶѬПMPsẃ

ֵ Ɫѡ Ӣ♄М ₇Ἠ’ Ȳ Ӑ ד ▲ ҵѤЍ

ᾬ ὨϚ ȴ֪ױ∂ ∟ ◦ ᾬ MPs₇ Ҡ֝Ḕ ᴩȲ 
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яẔ╥ ҵѤЍ ȲӐ Б Ὼ5ד ◦ ᾬ ▲ ц ȲҠԝ

Ϥ  ϭứ ▲ц ПϚȲѿḆ Ϥ ֮ MPsᾭᾓȴ 

Ȳ ҖӀ Ἁ ᾬ ῶѬɎ 5mц15mɏПMPs

₇Ȳ MPs⇔Ɏ 5mⱢ0.46 items/m3ȳ 15mⱢ0.22 items/m3ɏ

ᵅὑ ҵѤЍ ȲᵀѿῺדẃ ▲Җ ◦ ᾬ ȲẔϚ

Ɫ ҖӀ Ȳ֪ױ ῶѬ ₇П MPs⇔ ὨҠ ϚḔ ◦ ᾬ ⇔

ᵂиέȲӐװ ᴩ ῶѬ ₇ Ӽ֝Ḕ ▲ Ἁ ᾬц ᾬȲ Ӑ

▲(5/3)װ Җ Ἁ ᾬ ⇔Ɫ38,889 items/km2ȳ ᾬ ⇔Ɫ13 

items/km2ȴ 

Ӧϱ Ὠ ӱȲ Җ ῶѬ ₇П MPs⇔ Ӽ ֮ ◦

ᾬ ד⇔ Ȳѹ ϚḔиέ ₇П MPsɲ Ḋ ȲMPsɲ ѿ

ѱȳ ᾚ ⱢѻȲMPsḊ ѿPSɎPolyStyreneϛ ɏцPPɎPolyPropylene

Ѷ ɏⱢѻȲ Ὑ Җ ῶѬ MPsẃ ֵ ⱢỂ ᾘῺ ᴩⱢ

♄ ȳѡ Ӣ♄ ӣ₇ Ȳױ ὨӼ Ӑ ▲ Җ Ἁ ᾬ

Ȳѿ֝ד ӣẓҜѩ ȲẔװⱢ ȴ 

⅜ὧ Ӣ ῶѬП ₇MPs⇔Ɏ 5mⱢ0.02 items/m3ȳ

15mⱢ 0.02 items/m3ɏᵅὑ ҵѤЍц Җ Ȳѿ MPsɲ Ḋ

ᴖṕȲ Ὠ ӱѿ ȳ ᾚ ⱢѻȲᴖMPsḊ ѿPSɎPolyStyrene

ϛ ɏцOtherⱢѻȴ Ṽױ ₇ПMPsὨ ◦ ᾬ ד ֥Ȳֽ

Ӑ ὑױ ᴩ ᾬ ▲ ȲӼ ֵ Ἠ ẓɎ ֮ Ɫ

ᴯɏѿ’ Ɫѻȷ Ἁ ᾬ ▲ Ὠ Ӽѿ ӣẓⱢѻ ȴ 

∟ ῶѬП ₇ MPs⇔Ɏ 5mⱢ 0.75 items/m3ȳ

15mⱢ 0.07 items/m3ɏȲ Ẓױ ῶѬ ₇ ᵒ ᾎ(GESAMP,2019) ᴩ

MPs⇔ ᴷȲӼҠ ϚḔѩ иέȲӦῶ 51ӱȲ 5m ₇MPs

⇔ⱢӐד⇔ ῶѬ ₇ MPs⇔Ɫ ᶧ ϡȲ ᵅὑ ҵѤЍ ῶѬ

15m ₇Ɏ0.92 items/m3ɏȴӐ ὑ ∟ ᴩ ῶѬӼ֝ ױ▲

Ἁ ᾬ ᵂ Ȳ щ ▲ ᾬ Ȳ ױ װ

ᾬӂᶁ ⇔Ɫ28ԈˍӂѠеṭȲⱢӐ10⇔ד ᾬӂᶁ ⇔П
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ᶧ ϮȲѹ ᾬ ѿכ ⱢѻҜ74%Ɏֽ ˍ Ҕ ȳ

ѱȳ ˍ ɏȲẔװṼᶧⱢ’ Ɏѿ’ ѱⱢѻɏȳ

ӣẓ ȲӦױ Ὠ ὙȲ ∟ ῶѬП ₇ MPs⇔ ᾬӂᶁ

⇔Ӽדצ ἤȴ 

ѿὧ ừ Ϯ҇ ȳ Ѝ ⱢẂȲϮ҇ ῶѬ ₇П MPs⇔Ɏ

5mⱢ0.27 items/m3ȳ 15mⱢ0.28 items/m3ɏȲ 2ױ ῶѬ ₇

Ӽ ∟ ῶѬ ₇Ꞌ ᵒ ᾎ(GESAMP,2019) ᴩMPs⇔

ȲK ᴷ Ὠױ 5mц15mῶѬ ₇MPs⇔ ᵅὑҵѤЍ15mȳ

Җ 5mц ∟ 5mȴױ Ḕ֝װ ᴩ ᾬ ▲ ὨПӂᶁ ⇔

Ɫ4ԈˍӂѠеṭȲ ᾬ Ьѿכ ₇ⱢѻȲֽ ȳ Ἠ

Ҕ ȷ Ѝ ῶѬ ₇ПMPs⇔Ɏ 5mⱢ0.04 items/m3ȳ

15mⱢ0.02 items/m3ɏȲᵅὑϮ҇ ῶѬ ₇MPs⇔Ȳᴖ ᾬӂᶁ

⇔7ԈˍӂѠеṭȴ 

ϱ ἬṕҠ Ȳ͂Ӑ ὑӐד⇔П Ἁ ᾬ ֝Ḕ ᴩῶѬ ₇

∟Ȳ ᴩMPs ứἤиέ ὨɎֽMPs⇔ȳMPsɲ ἨMPsḊ ɏȲ

װ ᾬ ▲ Ὠד ἤ Ɏֽ  82ἬӱɏȲ ṷ ῶѬ

₇П MPsɲ ἨḊ ֵ ѿ ѱ(Fragment)ȳ ᾚ (Foam)Ἠ PP

ɎPolypropyleneѶ ɏȳPSɎPolystyreneϛ ɏⱢѻȲӦױMPsҵ ἨḊ

Ҡ ᾬП ₇Ɏֽ ȳ Ҕ ȳ ȳ

ẓȳ ȳ’ ɏὑ М֪  ắ ҵ ȳ ѬḤẚἨᴞ

о ד ἤȲᴖи ⇔MPsױЊὑ5mmѐЉПMPsȲ֪כ

ᾬד ἤ Ȳֽ ҵѤЍ ȳ ҖӀ Ἠ ∟ Ȳ

װ П Ἁ ᾬ ▲ Ὠד ἤ ᵅɎֽ  83ἬӱɏȲ֪ױӐ

∂ ӑẃד ᴯҠ═ ױ ▲ѠᾎȲӼ֝Ḕ ῶѬMPsȲѿᵓ ◦

ᾬц МMPsẃ ȴ 
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ῶ 51 109דᴟ113דӐ Ἁ ᾬ ῶѬ ₇ПMPs⇔ ῶ 

ῶѬ ₇ ᴯ  ⇔MPsדMPs⇔ 113דᴟ112ד109 

Ἁ ᾬ   items/m3 items/m3 

Җ   5m 

--- 

0.46 

  15m 0.22 

 ҵѤЍ  5m 0.16 

 ҵѤЍ  15m 0.92 

М  ∟  5m 0.75 

 ∟  15m 0.07 

  5m 0.12 

  15m 0.29 

⁮  үᴂ  5m 0.19 

 үᴂ  15m 0.22 

 Ӣ  5m 0.02 

 Ӣ  15m 0.02 

ὧ  Ϯ҇  5m 0.27 

 Ϯ҇  15m 0.28 

 Ѝ  5m 0.04 

 Ѝ  15m 0.02 

  5m 0.03 

  15m 0.02 

  5m 0.03 

  15m 0.08 
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ד113 82  ῶѬMPs ᾬד ἤ 

 

ד113 83  ῶѬMPs Ἁ ᾬד ἤ 
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3.3.3.3 ῶѬ ₤ ᶮ Ḋ  

 

ѿӐ (113)6 ᾈЎҏ ЀɎ Җ Ѭᾈȳ ∟ ȳ о ȳ

⁮ ѝ ц Ѭ ȳ  еἇ ɏ 5mц15mП ῶѬMPs₇

ⱢẂȲMPsɲ Ҝѩѿ ᾚ (54%)ȲẔװṼᶧⱢ ѱ(33%)ȳ

(9%)ц (4%)ȷҫ 10 Ἁ ᾬ Ɏ Җ ȳ ҵѤЍȳ

∟ ȳ о ȳ ⁮үᴂȳ⅜ὧ Ӣ ȳừ Ѝ ȳừ Ϯ҇ ȳ ц

ɏ 5mц15m ῶѬMPs₇ПMPsɲ ȲҜѩѿ ѱ(56%)

ȲẔװṼᶧⱢ ᾚ (34%)ȳ (6%)ȳ (3%)ц (1%)Ȳ

ֽ  Ἤӱȴ 

ᴖṕȲӐד⇔ ῶѬ32 ₇Ɏ 5mц15mɏПMPsɲ ѿ

ѱ(48%)ᴾѩⱢ ȲẔװṼᶧⱢ ᾚ (40%)ȳ (7%)ȳ

(4%)ц (1%)ȷ Ӵ ҵמּ ԏ  (Microscope Fourier-

Transform Infrared Spectrometer, Õ-FTIR) П ₇MPsḊ ѿPS(Polystyrene

ϛ )Ҝ47%ⱢѻȲẔװṼᶧⱢPPɎPolypropyleneѶ ɏ35%ȳPEɎPolyethylene

ϛ ɏ15%ȳOtherɎֽRayonȳAcrylicɏ2%ȳPETɎPolyethylene Terephthalate

ϡӧ ϛϡ ɏ1%ȴ 

Ӑ ϚḔиέӐ Пדᴟ113ד109 Җ ȳМ ȳ⁮ цὧ П

ᾈЎҏ Ѐ 5mц15m ῶѬ ₇ПMPsɲ Ȳ Ṽ ד113

Ḗ ᴩȲӐד⇔ӑᴟὧ ᾈЎҏ Ѐ ᴩ ῶѬ Ȳ֪דױ ѩ иέ

ѿ109דᴟ112דⱢѻȴ MPsɲ иέȲҠῴḔ Ɫᵒ ᾈЎҏ

Ѐ ῶѬMPsẃ ӣ П ╓ (GESAMP , 2019)ȴ ẂᴖṕȲ

ѱ(Fragment)ц (Film) ᶮᾭȲֵ ẃᴞѡ Ӣ♄ ӣ₇ȳҔ ӣ₇

Ἠ Џ ᾬ ȷ (Fiber)ɲ ᾭ Ҡ ẃᴞ ПϢЏᴪᾬ♃ Ἤ ҏ

ȲϷҠ ♄ МП ȳ ế Џẓ ȷ ᾚ

ᶮᾭ иȲֵ ẃᴞ ᴩⱢ ἬṿӣП’ ӣẓȲѹиӁֵ Ϸ

ᴯ ῺП ♄ צ ɎGESAMP , 2019 ; Ӑ Ȳ2022ȷЏ ṅשׁ Ȳ

2020ц2021ɏȴ 
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Ӧϱ ἬṕȲ Ӑ ὑ109דᴟ113דП ᾈЎҏ ЀɎ 5m

ц 15mɏ ῶѬ ₇П MPsɲ Ҝѩ ᶮȲ109ד ῶѬ ₇П

MPsɲ Ὠ ӱȲѿ ѱ(54%)Ɫ ȲẔװṼᶧⱢ ᾚ

(18%)ȳ (15%)ȳ (10%)Ȳ ᵅ⁄Ɫ (3%)ȷ110ד ῶ

Ѭ ₇ПMPsɲ Ὠ ӱȲѿ ѱ(35%)Ɫ ȲẔװṼᶧⱢ

ᾚ (27%)ȳ (23%)ȳ (13%)Ȳ ᵅ⁄Ɫ (2%)ȷ111ד

ῶѬ ₇ПMPsɲ Ὠ ӱȲѿ ѱ(45%)Ɫ ȲẔװṼ

ᶧⱢ (25%)ȳ (13%)ȳ ᾚ (12%)ȲҜѩ ᵅⱢ (5%)ȷ

ד112 ῶѬ ₇ПMPsɲ Ὠ ӱȲѿ ѱ(51%)Ɫ Ȳ

ẔװṼᶧⱢ ᾚ (30%)ȳ (13%)ȳ (25%)Ȳ ᵅ⁄Ɫ

(1%)ȷ113ד ῶѬ ₇ПMPsɲ Ὠ ӱȲѿ ᾚ (54%)

ȲẔװṼᶧⱢ ѱ(33%)ȳ (9%)ȲҜѩ ᵅⱢ (4%)Ȳ

ֽῶ 52Ἤӱȴ 

Ṽ ὨȲ Ὼ ד5 ῶѬ ₇ MPsɲ ҜѩȲҠ ῀ѿӐ

Ἤ П ᾈЎҏ Ѐ ῶѬ ₇П MPsɲ Ьѿ ѱ

(Fragment)Ɫ ѻ Ȳ ד MPs▲ѝ Ὠד (Osorio et al., 2021;Chen 

et.al.,2020; Pan et al., 2019; Cheung., 2018; Deocaris et al., 2019;Wong et al., 2020; 

Frere et al., 2017; Shiu et al., 2021)ȲѹҜ MPsɲ ѩẂּפ 40%ѿϱꜙᴟḆ

Ȳᴖ ѱМЄ иⱢװ ȷẔװⱢ ᾚ Ȳ Ὑױ MPsẃ

ᾘῺ ♄ ᴩⱢȳ ♄ ц ṿӣ’ Ḋ П ẓ

Є ἤȲ ד ѝ Ὠד (Cordova et al., 2019ȷ ѝ   Ȳ2018ȷ

ῠ ϢȲ2020)Ȳ ӱ ᾘῺ ц MPsӢצ

Є Ȳ װὑװ П ѱ ϩȷ ᶧ Ϯ⁄Ɫ ȲױMPsɲ

ѱדᴿȲֵ ẃᴞ ѡ Ӣ♄ ӣ₇ȳ ῺᾈЎҏ ЀП

ȳЏ Ἠ Џ ₇ ȷ ᶧ ҳ⁄Ɫ Ȳשׁצṅ ӱױ

ẃᴞѡ ᴪᾬ♃ (Gago et al., 2018ȷRebelein et al., 2021ȷCai et al., 2020ȷ

Santonicola et al., 2023)Ἠ ♄ Ἤṿӣ ȳ ц (Xue et al., 2020ȷXie 

et al., 2021) Ȳѹ ὑ ϱӦᾘỴᴟ Ὅ П  Мᾼ ⇔
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оЛֽ ѱȲ ӱ ὔ ὑ ᴖ ᾼ (Enders et al., 2015)ȲϷ

Ḇὔ ԜМ(Lusher et al., 2015)ȷ ᶮᾭҜѩ ᵅⱢ Ȳӭ› ᴾ

ԓ ᾈЎҏ Ѐ ᶮᾭМП5%ѿϯȲֽ  84ȳῶ 52Ἤӱȴ 

 

ῶ 52 109- ד113 ᾈЎҏ Ѐ ῶѬ ₇ MPsɲ Ҝѩ ῶ 

ᾈЎҏ Ѐ

ῶѬMPs 

ᴩד⇔ 

Fragment 

ѱ 

Pellet 

 

Film 

 

Fiber 

 

Foam 

ᾚ  

 20% 11% 15% 4% 50% ד109

 26% 13% 23% 2% 36% ד110

 12% 25% 13% 5% 45% ד111

 30% 5% 13% 1% 51% ד112

 40% 4% 7% 1% 48% ד113

 

 

דᴟ113ד109 84  ᾈЎҏ Ѐ ῶѬ ₇MPsɲ иӁ  

 

  

0% 20% 40% 60% 80% 100%

ד109

ד110

ד111

ד112

ד113

109ᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPsɲ иӁ

Fragment ѱ Pellet Film 

Fiber Foam ᾚ
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Ȳ иέӐ 109ᴟ113דᴟ Җ ȳМ ȳ⁮ цὧ ПᾈЎ

ҏ Ѐ 5mц15m ῶѬ ₇ПMPsḊ Ȳ ⇔ד֢ ῶѬMPs

₇ Ӵ ҵמּ ԏ  (Microscope Fourier-Transform Infrared 

Spectrometer, Õ-FTIR) Ἠ Ἦ ԏ  (Raman Spectroscopy) ứἤиέП ₇

ӑϚ ἤȲᵀЬҠṼ ⇔ד֢ ῶѬ ₇ПMPsḊ Ҝѩ(%) ϚḔѩ

иέ Ȳֽ109ц110דṿӣἮ ԏ  (Raman Spectroscopy)ứἤиέMPs

Ḋ иᵑⱢ3 ц32 ₇Ȳᵀ109ц110ד ὑ ῶѬ ₇ПMPsḊ

Ҝѩӑ ֥ ц Ȳ֪ ԒЛԝϤѩױ Ȳ ҠᵂⱢӑẃד ᴕ Ȳ

דѿ111ᴟ113ױ֪ ᴩMPsḊ ד ἤиέȲἬ ֽϯȴ 

111ᴟ113ד ῶѬMPs₇ Ӵ ҵמּ ԏ  (Microscope 

Fourier-Transform Infrared Spectrometer, Õ-FTIR) ứἤиέMPsḊ иᵑⱢ

10ȳ16ц10 ₇ȴ֢ד⇔ ῶѬ ₇MPsḊ Ὠ ӱȲ111ד

ῶѬ ₇MPsḊ ҜѩѿPPɎ Ѷ ɏ40%ⱢѻȲẔװṼᶧⱢOtherɎֽRayonȳ

Acrylicɏ30%ȳPETɎ ϡӧ ϛϡ ɏ28%ȳPEɎ ϛ ɏ23%ȳPSɎ

ϛ ɏ4%Ȳ ᵅҜѩⱢPAɎ ɏ2%ȷ112ד ῶѬ ₇MPsḊ Ҝѩ

ѿPPɎ Ѷ ɏ44%ⱢѻȲẔװṼᶧⱢPSɎ ϛ ɏ26%ȳPEɎ ϛ ɏ25%Ȳ

ᵅҜѩⱢOtherɎֽRayonȳAcrylicɏ30%ȷ113ד ῶѬ ₇MPsḊ

ҜѩѿPSɎ ϛ ɏ57%ⱢѻȲẔװṼᶧⱢPPɎ Ѷ ɏ27%ȳPEɎ ϛ ɏ

13%Ȳ ᵅҜѩⱢOtherɎֽRayonȳAcrylicɏ30%Ȳֽ  55ȴ 

Ὼ ῶѬ(111-113)ד3 ₇ MPsḊ ҜѩɎ  85ɏȲҠ ῀ѿӐ

Ἤ П ᾈЎҏ Ѐ ῶѬ ₇ПMPsḊ ЬѿPPɎ Ѷ ɏⱢ ѻ

Ȳ PP╥Ϛ ẓצ ᾛ ӣᾼ ἤ ֥ᾬ(Bao et al., 2008ȷMaciver et al., 

2011)Ȳᴖ Ѷ ṿӣὑ ȳ ȳ ẓȳ֮ ȳ ȳҔ ȳᵮ  

(Jeyavani et al., 2022)ȴӦὑ ѠᾎЛ ếᴞ ֪ Ȳһ оⱢ ᴏѐЉᾼ

ȴẔװṼᶧⱢPSɎ ϛ ɏȲᴖPSẓצᵅᵮѬἤц Ṿᾼ☼ ἤ ἤ

ѹכӐᵅȲ֪ױ ӣὑЏ МȲֽ ᵂ’ ȷPEɎ ϛ ɏ иȲPE ╥

Ἤצ М ᾛṿӣПϚ(H¿ffer et al., 2019ȷQiang et al., 2023)ȴ 
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Ṽ ϱ циέ Ὠ ӱȲPPɎ Ѷ ɏȳPEɎ ϛ ɏẒ Ḋ

Є и ӣὑ Ӣ♄М ֽᵮ ȳ ȳ ȲϷ ҏ ὑ

ϱכⱢ ᾬȲ ὔ ҏП MPsḊ ПϚȷPSɎ ϛ ɏׁשᵒ

֮ ♄ ц צ ȲPS ӣ ᵂ’ ẓἨ Ȳ֪ױ MPs

Ḋ ֽPPȳPEцPSⱢ ṓПϚȲ ד ѝ Ӽ֝(Shiu et al., 2021; Chen et al., 

2020c; Tien et al., 2020; Zhou et al., 2021)ȴ 

 

ῶ 53 111ᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPḊ Ҝѩ ῶ 

MPs 

Ḋ  
PVC 

PP 
PE PS PA PET Other 

 30% 28% 2% 4% 23% 40% 0% ד111

 4% 0% 0% 26% 25% 44% 0% ד112

 3% 0% 0% 57% 13% 27% 0% ד113

* ȸױ ῶѬ ₇Ꞌ FTIRứἤиέMPḊ ȴ 

 

 

 85 111ᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPsḊ иӁ  

  

40%

44%

27%

23%

25%

13%

4%

26%

57%

2% 28% 30%

4%

3%

0% 20% 40% 60% 80% 100%

ד111

ד112

ד113

111ᴟ113ד ᾈЎҏ Ѐ ῶѬ ₇MPsḊ иӁ

PVC PP PE PS PA PET Other



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

223 
 

 

 

  

  

  

  

 86 Ӑ ῶѬ ₇MPsɲ  
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3.3.4Ӣᾬ Ḷ ₇ ₤ Ὠ 

Ӑד⇔иᵑὑ 6 ᾈЎҏ Ѐц10 Ἁ ᾬ ▲ П Ὼ

ӢḶ 16Ɏḕ 30ɏȲԚ 47Ḷ ȲѹБᶙ16כḶ ₇MPs

иέц8 ₇ FTIRứἤиέMPsȲԚ 47 MPsȲἬצ ₇Ꞌ

ѹṼ GESAMP (2019)o ᾎ ци MPs֯׀Ȳ Ὠ ӱMPs

ѩ Ὼ100%Ɏῶ 54ɏȴ 

иέ ὨȲḶ ₇MPs⇔ЮὑN.D. - 0.98 items/g w.w.Ȳӂᶁ ⇔

Ɫ0.11ð0.24 items/g w.w.Ȳӂᶁ ⇔П ꜙЄȲ Ὑ113דḶ ₇ὑ

Ὼ ПMPsиᵉЛᶁȴ 

Ӑ Ḷ ₇ѿ Ӵ ҵמּ ԏ  (Microscope Fourier-

Transform Infrared Spectrometer, Ρ-FTIR) ᴩứἤиέᵒứMPsḊ Ԛ 8 Ȳ

Ḷ ₇MPs⇔ Ɫ Җ Ѭᾈ(0.13 items/g w.w.)ȲẔװṼᶧⱢ⅜ὧ Ӣ

(0.08 items/g w.w.)ȳ ҵѤЍ(0.07 items/g w.w.)ȳ о (0.05 items/g w.w.)ȳ

⁮ Ѭ ц ∟ иᵑⱢ0.01 items/g w.w.Ȳ ⇔N.D. items/g w.w. Ɫ

⁮ ѝ ц Җ Ɏῶ 56ɏȴ 

ԏ ѿGESAMP (2019) Ἤ ứ ᵒ ᾎ ци MPs׀ Ȳ֯

ϚḔ ᴷMPs⇔ПḶ ₇Ԛ 8 ȲMPs⇔ ᴷ ᴯὑ (0.98 

items/g w.w.)ȲẔװṼᶧⱢừ Ϯ҇ (0.27 items/g w.w.)ȳ ∟  (0.08 items/g 

w.w.)ȳ о (0.03 items/g w.w.)ȳ ⁮үᴂц иᵑⱢ0.02 items/g w.w.ȳ 

ừ Ѝ  0.01 items/g w.w.Ȳ ⇔N.D. items/g w.w. Ɫ  еἇ Ɏῶ 57ɏȴ 

ϱἬṕȲӐד⇔ 16Ḷ ₇MPs⇔ Ὠ ӱȲ ѿ (0.98 

items/g w.w.)ȲẔװṼᶧⱢừ Ϯ҇ (0.27 items/g w.w.)ȳ Җ Ѭᾈ(0.13 items/g 

w.w.)ȳ ∟ (0.08 items/g w.w.)ȳ⅜ὧ Ӣ (0.08 items/g w.w.)ȳ ҵѤЍ

(0.07 items/g w.w.)ȳ о (0.05 items/g w.w.)ȳ о (0.03 items/g w.w.)Ȳ

⇔N.D. items/g w.w. Ɫ ⁮ ѝ ȳ Җ ȳ  еἇ Ɏῶ 56ȳ  87ɏȴ 
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3.3.5Ӣᾬ Ḷ ₇ ₤  

3.3.5.1₤ ᶮ  

Ӑ Ӣᾬ Ḷ ₇ MPsɲ ᵒ Ṽ GESAMP (2019) Ἤ ứП

ᶮ ᴩȲԚиⱢ5 ȸ(1) ѱFragmentȸ ȳ⁴ цЛ ⁄ᶮᾭȴ

(2) Pelletȸẓצ ᶮҵ ȴ(3) Filmȸ ԏ ȲẔ Ɫכ ᴖ

┘ӂᾼ ȴ(4) Fiberȸ  ᶮȴ(5)ᾚ Foamȸ ᵧ

ҵ ѹẓצэ♂ȴ Ὠ ӱȲ16Ḷ ₇MPsɲ ѿ Fiber (50%)

Ɫ ȲẔװṼᶧⱢ ѱ Fragment (45%)ȳ Film (3%)ȳ ᾚ

Foam (2%)Ɏῶ 54ɏȴ 

3.3.5.2 ₤ ѐЉ 

Ӑ MPsѐЉЄЊЮὑ0.3-5mmП ȲԚиⱢ3 ȸ0.3-1mmȳ1-5mmȳ

ʨ5mmѿϱȴ16Ḷ ₇MPsѐЉ ὨȲѿѐЉ0.3-1mmц1-5mmҜ

֢48%ȲẔװⱢѐЉʨ5mm (4%)Ɏῶ 54ɏȴ 

3.3.5.3₤ Ḋ  

Ӑ MPs ₇ Ӵ ҵמּ ԏ  (Microscope Fourier-

Transform Infrared Spectrometer, Ρ-FTIR) ᴩứἤиέᵒứMPsȲ ₇

Ρ-FTIR МП ԏ ᴩѩ Ȳ ѩ ⇔ᴿד ὑἨ ὑ70%Ȳѹ

ѻ ᵭ֥Ȳ⁄ᵒứⱢצ Ȳ֪ױӐ MPsḊ ԚиⱢ6 ȸPVCȳPPȳ

PEȳPSȳPAȳPETȲẔ҃Ḋ ֽRayonȳacrylicȳpolyesterȳpolyacetalȴ 

8 Ḷ ₇Ɏ ҵѤЍȳ Җ Ѭᾈȳ⅜ὧ Ӣ ȳ ⁮ ѝ ȳ Җ

ȳ ∟ ȳ о ȳ ⁮ Ѭ ɏ Ρ-FTIRứἤ Ὠ ӱȲѻ ѿ

Other (84%)Ɫ Ȳֽ ȳ ȳѶ ȳ ӧ ȲẔװṼᶧⱢ

PP(8%)ȳPA(8%)Ɏῶ 56ɏȴ 
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ῶ 54 113דḶ ₇ MPsὨ ῶ 

Ḷ ₇ 

֮  

MPs⇔ 

items/g w.w. 

 

 

 

(g) 

 

 

( ) 

 

 

( ) 

 

( ) 

 

ᾚ 

( ) 

 

 

( ) 

 

ѱ 

( ) 

ʨ5 

(mm) 

5-1 

(mm) 

1-0.3 

(mm) 

Ѭᾈ 0.13 30.41  4 0 4 0 0 1 0 3 2 

∟  0.01 79.05  1 0 1 0 0 2 1 0 2 

 0.05 38.16  2 0 1 0 0 1 0 1 1 

Ѭ  0.01 142.29  2 0 2 0 0 0 0 0 2 

ѝ  0.00 116.11  0 0 2 0 0 0 0 1 1 

 еἇ  N.D. 209.28  1 0 1 0 0 0 0 0 1 

Ѝ  0.01 395.80  5 0 2 0 0 3 0 4 1 

 N.D. 31.01  0 0 1 0 0 1 0 2 0 

ҵѤЍ  0.07 13.60  1 0 1 0 0 1 0 2 0 

∟  0.08 77.05  6 0 3 1 1 1 0 2 4 

 0.03 34.25  1 0 1 0 0 0 1 0 0 

үᴂ  0.02 123.97  2 0 2 0 0 0 0 2 0 

⅜ὧ Ӣ  0.08 24.79  2 0 3 0 1 5 0 3 6 

 0.98 15.32  15 0 7 0 0 8 0 9 6 

Ϯ҇  0.27  10.95  3 0 0 0 0 3 0 1 2 

 0.02 88.80  2 0 0 0 0 2 0 0 2 

  47 

0 31 1 2 28 2 30 30 

0% 50% 2% 3% 45% 4% 48% 48% 

ȸḶ ₇ Ρ-FTIRứἤиέMPsȲ ⱢΡ-FTIRoứMPsП ȴ 
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ȸּמᴥ  Ρ-FTIRПӢᾬ Ḷ ₇Ɏ Ѭᾈȳ∟ ȳ ȳ Ѭ ȳ ѝ ȳ Җ
ȳ ҵѤЍц⅜ὧ Ӣ ɏȴ 

Ḷד113 87  ₇MPs⇔ѩ  

ῶ 55 113דḶ ד₇  

Ḷ ֮  ӂᶁ cm ӂᶁ cm ӂᶁ cm ӂᶁ g ӂᶁ (g) 

Ѭᾈ 2.17 1.67 0.41 7.99 2.17 

∟  3.12 2.36 0.56 17.09 3.12 

 2.26 1.31 0.55 6.79 2.26 

Ѭ  5.02 2.90 0.81 19.76 5.02 

ѝ  4.88 3.02 0.54 22.39 4.88 

 еἇ  5.99 3.62 0.90 28.72 5.99 

Ѝ  2.13 0.94 0.39 10.89 2.13 

 2.63 1.51 0.55 19.33 2.63 

ҵѤЍ  1.80 1.22 0.38 4.71 1.80 

∟  3.68 2.38 0.49 17.54 3.68 

 1.32 0.78 0.37 10.22 1.32 

үᴂ  4.07 2.66 0.73 18.73 4.07 

⅜ὧ Ӣ  2.27 1.42 0.46 14.9 2.27 

 1.36 0.63 0.43 10.14 1.36 

Ϯ҇  1.24 0.56 0.29 6.35 1.24 

 1.29 0.41 0.38 26.54 1.29 

 

 

0.13 
0.01 0.05 0.01 N.D.N.D.0.01 N.D.

0.07 0.08 0.03 0.02 
0.08 

0.98 

0.27 

0.02 
0.00

0.20

0.40

0.60

0.80

1.00

M
P

s
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ῶ 56 113דḶ 8 ₇ Ρ-FTIRứἤиέMPsὨ ῶ 

Ḷ MPs₇ 

֮  

Ḷ ₇ 

MPs⇔ 

FTIR

ᵒứ

MPs

 

PVC PP PE PS PA PET Other 

 

 

 

 

 

 

 

 

 

ᾚ 

 

 

 

 

 

 

 

 

ѱ 

MPs 

size 

ʿ5 

MPs 

size 

5-1 

MPs 

size 

1-0.3 

 

 

 

MPs 

 

ѩ  

 

 

 

(g) 
items/g w.w.              mm mm mm  % 

Ѭᾈ 30.41  0.13 4 0 0 0 0 0 0 4 0 4 0 0 1 0 3 2 5 80% 

∟  79.05  0.01 1 0 0 0 0 0 0 1 0 1 0 0 2 1 0 2 3 33% 

 38.16  0.05 2 0 0 0 0 0 0 2 0 1 0 0 1 0 1 1 2 100% 

Ѭ  142.29  0.01 2 0 0 0 0 1 0 1 0 2 0 0 0 0 0 2 2 100% 

ѝ  116.11  N.D. 0 0 0 0 0 0 0 0 0 2 0 0 0 0 1 1 2 0% 

Җ  31.01  N.D. 0 0 0 0 0 0 0 0 0 1 0 0 1 0 2 0 2 0% 

ҵѤЍ 13.60  0.07 1 0 1 0 0 0 0 0 0 1 0 0 1 0 2 0 2 50% 

⅜ὧ Ӣ  24.79  0.08 2 0 0 0 0 0 0 2 0 3 0 1 5 0 3 6 9 22% 
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ῶ 57 113דḶ 8 ₇ѿ ᵒ ᾎ(GESAMP, 2019)MPsὨ ῶ 

Ḷ MPs₇ 

֮  

Ḷ ₇ 

MPs⇔ 

ᴷ 

ᵒ

MPs  
  ᾚ   ѱ 

MPs size 

ʿ5 

MPs size 

5-1 

MPs size 

1-0.3 

 
 

(g) 
items/g w.w.       mm mm mm 

 еἇ  209.28  N.D. 1 0 1 0 0 0 0 0 1 

ừ Ѝ  395.80  0.01 5 0 2 0 0 3 0 4 1 

∟  77.05  0.08 6 0 3 1 1 1 0 2 4 

о  34.25  0.03 1 0 1 0 0 0 1 0 0 

⁮үᴂ 123.97  0.02 2 0 2 0 0 0 0 2 0 

 15.32  0.98 15 0 7 0 0 8 0 9 6 

ừ Ϯ҇  10.95  0.27  3 0 0 0 0 3 0 1 2 

 88.80  0.02 2 0 0 0 0 2 0 0 2 
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3.3.6 Ӣᾬ Ḷ ₤  

3.3.6.1 Ӣᾬ Ḷ ₤ ⇔ ד ѝ ѩ  

Ɫ ϚḔ ҵѝ иέȲ֪ Ӑױ Ḷ ₇MPs⇔ѿḕᵌ ᾼMPs

ῶӱȴӦ› Ὠ ӱȲӐ 8 Ḷ ₇ Ӵ ҵמּ ԏ  

(Microscope Fourier-Transform Infrared Spectrometer, Ρ-FTIR) ứἤиέMPsȲẔ

₇МȲѿᴯὑ Ѭᾈ(0.13 items/g w.w.) MPs⇔ ȲẔװṼᶧⱢ⅜ὧ Ӣ

(0.08 items/g w.w.)ȳҵѤЍ(0.07 items/g w.w.)ȳ (0.05 items/g w.w.)ȳ Ѭ

(0.01 items/g w.w.)ȲMPs ⇔ N.D. items/g w.w. Ɫ ѝ ȴ Ӑד⇔П Ѭᾈ

(0.13 items/g w.w.)ȳ Ѭ (0.01 items/g w.w.) ц ѝ ( N.D. items/g w.w.) MPs

⇔ Ӑ ד112 MPs⇔דᴿȲѹ Ѭ ῺḶ ᴞ ד111 ᴩ ᴟ

Ӑד⇔ȲḶ ₇MPs⇔ ד ᵅȷ∟ Ѐ(0.01 items/g w.w.)ȳ Ѐ(0.05 

items/g w.w.) MPs⇔ᵅὑӐ ѹד112 ЄɎῶ 58ɏȴӐ ᵒӼשׁ

Ḷ ₇ ủ ȳщ ȳ ᴯ ֪ MPsὨȲֽ Ḷד111

₇ ủ Ɫ ῴᴟ ӒȲ112ד ủ ⱢדῴҍӒȲ113דḶ ₇

ῶѬ ₇ Ɏ3ᴟ7ѣɏ֝Ḕ ᴩȴ∂ ӑẃḶ ₇ҠṼứ ἤ

ֽủ ἤἨ ѣ ȲѿḆ ֮Ḷ MPsẃ ȴ 

Ӑד⇔ ѬᾈḶ ₇MPs⇔(0.13 items/g w.w.) Ẕ҃ѝ ֽЏ ṅשׁ

(2021)ȷ ₲ (2023)ȷ´ (2024) ᴩѩ ȲẔ Ὠ ӱȲӐ

ѬᾈḶ ₇MPs⇔ ῺȲTדӼדц112ד110 ᵅὑ ₲ (2023)

ѬᾈЀḶ MPs⇔(2.37 items/g w.w.) ц ́ (2024) ѬᾈЀḶ

MPs⇔(0.70 items/g w.w.)ȲӐ ∂ ѬᾈЀḶ MPs ц Б

ד ȲӑẃҠ═   ѹứ ȴ 

ȲӐד⇔ Ḷ ₇MPsӂᶁ ⇔(1.78ð0.24 items/g w.w.) вҵ

ѝ ѩד ὨȲ ⁮☺ῺֽWootton et al. (2022)ד Ḷ MPsӂᶁ ⇔(0.83 

Ñ 0.08 items/g w.w.)ȳJang et al. (2020)Ḷ MPsӂᶁ ⇔(0.94 Ñ 0.69 items/g 

w.w.)ȷLiao et al. (2021)ᾘỴḶ MPsӂᶁ ⇔(3.24 Ñ 1.02 items/g w.w.)ȳ

Klein et al. (2022)ЄᵓṸ ṙMPsӂᶁ ⇔(8.18 Ñ 3.58 items/g w.w.)ѝ

ὑӐ Ḷ MPsӂᶁ ⇔Ȳ ắ ủ ֪ ȴ 
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ῶ 58 109-113דḶ ₇MPs⇔ ד ῶ 

Ḷ ₇ 

ᴯ  

 ד109

MPs⇔ 

 ד110

MPs⇔ 

 ד111

MPs⇔ 

 ד112

MPs⇔ 

 ד113

MPs⇔ 

items/g w.w. items/g w.w. items/g w.w. items/g w.w. items/g w.w. 

ѬᾈЀ -- 0.16 2.58 0.14 0.13 

› Ѐ -- -- 0.03 0.03 -- 

∟ Ѐ -- -- 0.07 0.37 0.01 

Ѐ -- -- 0.03 0.69 0.05 

Ѭ Ѐ -- -- 0.1 0.06 -- 

ϥ Ѐ -- -- 0.41 0.07 -- 

ѝ Ѐ -- 0.32 0.07 0.01 N.D. 

Ѭ Ѐ -- -- 0.04 0.02 0.01 

ϡЧ Ѐ -- -- 0.27 0.05 -- 

 еἇ Ѐ -- -- 0.04 0.06 N.D. 

⅜ Ѐ 0.59 0.45 0.50 0.07 -- 

ҳ Ѐ -- 0.63 0.01 0.74 -- 

Ẩ⁮ Ѐ -- -- -- 1.02 -- 

ṃỚ Ѐ -- -- 0.08 0.55 -- 

ếӂ Ѐ -- -- 0.21 0.72 -- 

Ѐ -- -- 0.28 0.66 -- 

Ѝ  

--- 

0.01 

 N.D. 

ҵѤЍ  0.07 

∟  0.08 

 0.03 

үᴂ  0.02 

⅜ὧ  0.08 

 0.98 

Ϯ҇  0.27 

 0.02 

ȸḶ ₇ Ρ-FTIRἨἮ ԏ ứἤиέMPs 
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Ḷד109-113 88  ₇MPs⇔ ד  

  

0 0.5 1 1.5 2 2.5 3

ѬᾈЀ

› Ѐ

∟ Ѐ

Ѐ

Ѭ Ѐ

ϥ Ѐ

ѝ Ѐ

Ѭ Ѐ

ϡЧ Ѐ

 еἇ Ѐ

⅜ Ѐ

ҳ Ѐ

Ẩ⁮ Ѐ

ṃỚ Ѐ

ếӂ Ѐ

Ѐ

MPs ⇔ items/g w.w.

Ḷד109-113 ₇MPs ⇔ ד

ד109 ד110 ד111 ד112 ד113
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3.3.6.2 Ӣᾬ Ḷ ₤ ᶮ Ḋ  

Ṽϱ ἬṕȲӐ 16Ḷ ₇MPsɲ ѿ Fiber (50%)ⱢѻȲ

ẔװⱢ ѱFragment (45%)ȳ Film (3%)ц ᾚ Foam (2%)Ȳ

Ḷד113 ₇ MPsɲ Ӑ 111ц ד112 ὨӼ֝ȲMPsɲ ѻ

ѿ FiberȲẔװⱢ ѱFragmentἨẔ҃ᶮ Ɏῶ 59ȳ  89ɏȴ 

GESAMP (2019)ȲҠ MPsɲ ῴḔᵒ MPsẃ Ȳ֪װ Ӑ

Ḷד ₇MPsɲ Ὠ ӱȲ Ὼ П ӢḶ ₇MPsẃ ֵ

ẃᴞϢ ᴪᾬ ȳ ♄ ц ἬṿӣП Ȳ ѱ иẃ

Є иⱢѡ Ӣ♄ӣ₇Ἠ Џ ₇ ȴ 

ῶ 59 111-113דḶ ₇MPsɲ Ҝѩ ῶ 

Ḷ ₇

MPsɲ  
ѱ    ᾚ  

 0% 87% 1% 1% 11% ד111

 1% 88% 1% 1% 9% ד112

 2% 50% 3% 0% 45% ד113

 

 

Ḷד111-113 89  ₇MPsɲ Ҝѩ 

  

11%

87%

9%

88%

45%
50%

0%

20%

40%

60%

80%

100%

ѱ ᾚ

M
P

sɲ
Ҝ
ѩ

%

Ḷד111-113 ₇MPsɲ Ҝѩ

ד111 ד112 ד113
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Ȳ иέӐ 109ᴟ ד113 Ể Ὼ Ḷ MPs

₇Ȳ Ḷ⇔ד֢ ₇ Ӵ ҵמּ ԏ  (Microscope Fourier-

Transform Infrared Spectrometer, Õ-FTIR) ἨἮ ԏ  (Raman Spectroscopy) ứ

ἤиέП ₇ ӑϚ ἤȲᵀЬҠṼ Ḷ⇔ד֢ ₇ПMPsḊ Ҝѩ(%)

ᴩѩ иέ Ȳֽ 109ц ṿӣἮד110 ԏ (Raman Spectroscopy)ứἤ

иέMPsḊ П ₇ иᵑⱢ1 ц4 ₇ȷ111דᴟ113דḶ ₇

Ӵ ҵמּ ԏ  (Microscope Fourier-Transform Infrared Spectrometer, Õ-

FTIR) ứἤиέMPsḊ П ₇ иᵑⱢ4 ȳ9 ц8 ₇Ɏῶ 58ɏȴ 

ӦӐ Ḷ ₇ MPsḊד Ὠ ӱɎῶ 60ȳ  91ɏȲẔ֢ד⇔MPsḊ

Ҝѩ֢צ оȲᵀЬҠ Ӑד⇔Ḷ ₇ MPsḊ Ὠ 109ц112דӼ֝Ȳ

ꞋѿOtherḊ ⱢѻȲẔװⱢPPἨPE ȲӦױ Ὑ ủ ȳ ᴯ

ắЛ֝ ₇ᴆ╬ ֪ ᴖ MPsḊ Ὠȴ 

 

ῶ 60 109-113דḶ ₇MPsḊ Ҝѩ ῶ 

Ḷ ₇ 

MPsḊ  
PVC PP PE PS PA PET Other 

 31% 9% 25% 0% 25% 10% 0% ד109

⁮Ɏ4-7ѣד110 ɏ 8% 34% 24% 18% 8% 3% 5% 

Ɏ4-7ѣМד110 ɏ 8% 27% 23% 27% 7% 4% 4% 

⁮Ɏ8-10ѣד110 ɏ 1% 47% 19% 28% 0% 4% 1% 

Ɏ8-10ѣМד110 ɏ 0% 64% 14% 19% 0% 3% 0% 

 17% 64% 0% 3% 5% 8% 3% ד111

 98% 0% 0% 0% 2% 0% 0% ד112

 84% 0% 8% 0% 0% 8% 0% ד113
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ȸױ ӱ֢ד⇔Ḷ ₇MPsḊ Ҝѩ П ȴ 

Ḷד109-113 90  ₇MPsḊ Ҝѩ 

 

 

  

0% 20% 40% 60% 80% 100%

ד109

⁮4-7ѣ)ד110 )

4-7ѣМ)ד110 )

⁮8-10ѣ)ד110 )

8-10ѣМ)ד110 )

ד111

ד112

ד113

MPsḊ Ҝѩ%

Ḷד109-113 ₇MPsḊ Ҝѩ

PVC PP PE PS PA PET Other
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 91 ҖӀ 5m ῶѬ ₤ ₇  

5m- 95-7 5m- 95-8 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

4 Fragment 3.25  3 Fragment 3.63  

5m- 95-9 5m- 95-10 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

3 Fragment 2.63  4 Fragment 2.53  

5m- 95-11 5m- 95-12 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

5 Fragment 0.82 ּ5 מ Fragment 1.89  
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 92 ҖӀ 15m ῶѬ ₤ ₇  

15m- 97-1 15m- 97-2 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

3 Fragment 3.47  5 Fragment 1.77  

15m- 97-3 15m- 97-4 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

5 Fragment 2.76  5 Fragment 1.51  

15m- 97-5 15m- 97-6 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

5 Fragment 1.52  5 Fragment 1.13  
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 93 о 15m ῶѬ ₤ ₇  

15m- 90-1 15m- 90-2 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

2 Fragment 5.12  3 Fragment 3.30  

15m- 90-3 15m- 90-4 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

3 Fragment 3.69  3 Fragment 3.66 ּמ 

15m- 90-5 15m- 90-6 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

4 Fragment 1.85  4 Fragment 3.43  
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 94 ⁮ ѝ 15m ῶѬ ₤ ₇  

ѝ15m ï ⱶ1-1 ѝ15m ï ⱶ1-2 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

5 Foam 1.46 Ӫ 5 Foam 1.08 Ӫ 

ѝ15m ï ⱶ1-3 ѝ15m ï ⱶ1-4 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

5 Foam 1.34 Ӫ 5 Foam 1.29 Ӫ 

ѝ15m ï ⱶ1-5 ѝ15m ï ⱶ1-6 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

5 Foam 0.98 Ӫ 1 fiber 7.85 Ӫ 
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 95 ⁮үᴂ 15m ῶѬ ₤ ₇  

үᴂ15m- 100-1 үᴂ15m- 100-2 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

1 Fragment 7.02 Ӫ 2 Foam 4.31 Ӫ 

үᴂ15m- 100-3 үᴂ15m- 100-4 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

2 Foam 4.12 Ӫ 2 Foam 3.52 Ӫ 

үᴂ15m- 100-5 үᴂ15m- 100-6 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

2 Foam 4.97 Ӫ 2 Foam 3.78 Ӫ 
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 96 ⅜ὧ Ӣ Ӣᾬ Ḷ ₤ ₇  

Ӣ -ⱶ1-1 Ӣ -ⱶ1-2 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

2 Fragment 3.424  10 Fiber 0.588  

Ӣ -ⱶ1-3 Ӣ -ⱶ1-4 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

6.3 Film 1.012 Ӫ 6.3 Fiber 0.844  

Ӣ -ⱶ1-5 Ӣ -ⱶ1-6 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

6.3 Fragment 1.034  11.5 Fragment 0.305  
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 97 ҵѤЍӢᾬ Ḷ ₤ ₇  

ҵѤЍ-ⱶ1-1 ҵѤЍ-ⱶ1-2 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

5 Fiber 1.583  3.2 Fragment 2.650 Ὑ 

 98 Җ ѬᾈӢᾬ Ḷ ₤ ₇  

Ѭ-ⱶ1-1 Ѭ-ⱶ1-2 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

11.5 Fragment 0.302  6.3 Fiber 1.553 Ӫ 

Ѭ-ⱶ1-3 Ѭ-ⱶ1-4 

  

 ᶮᾭ ѐЉ ᴥ  ᶮᾭ ѐЉ ᴥ 

6.3 Fiber 1.819 Ӫ 2 Fiber 3.756 Ӫ 
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3.4 ◦ ᾬׁשṅиέ 

Ϣ ◦Ṽ ⇔ ד сȲ ◦ ᾬᴆ╬ БכⱢԓ Ԛ֝

ᾼ╚ ȴⱢױȲ ◦’Ṏ Ὼדẃ═ ◦ ᾬц ₤ иӁ ṅשׁ▲

ȴӐׁשṅ ɦ113ד⇔ Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁש

ṅиέ ɧv ⱢἋ דПדᴟ112ד109 ▲ȴӐ ֯ס Ể

П Ἁ ᾬᶮ ȳ ᾬᶮ ц ☼ ἤȲṳ иέ

Ὠ ẁד Ȳẁӑẃׁשṅế╜ ᴕȴ֪ױᶺ Ϡ ᾓ ᾬ

ҵȲϷ Ẕ  ☼ Ȳѿ ẁӑẃ ᾬП ᴕ ȴӐ

ᵓӣ ה ᴩ иέȲ ᾬᾼ ☼ ȴ 

 

Â ɦ ◦ ᾬׁשṅиέɧ ֽ ԈϚȴ 

  

 

Â ȸד иέ ֽϯ 
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3.4.1 ◦ ᾬ ☼  

ῺדẃȲԓ ◦ ᾬ ὑװ Ȳ Ẓ῏ ᾎи Ȳѹ ד

ѝ ὙẒ῏ὔҠ דצ ἤȲ вҵד ◦ ᾬȳ ₤

П Ȳ Ὑֽ צ ֪ Ἤ ẃᾼ ῂ ╚ Ȳֽ

₇ Ғ ⅍ ὍȲ ∟ ֪Ϣ ӑᶔ цᴆ╬Ȳṿ Ἤ

ẓ☻Ѭ щ Ғ и ◦МП ᾬȲṿ ◦М ₤ ᴆ╬

ȷᴖ Ғ ֽ ẃ ​ ȲᾘỴ ᾬ Ѝ Ḋ Ḥẚᴟᾈ

ЀȲ ᾘҏᾈЀᴟ ỴϱȲӼᶮכ ◦ ᾬȲӦױҠṓȲ ◦

ᾬẒ῏Фצ Ȳ ◦ ᾬҒ Ȳ Ғ ◦ ᾬᴆ╬

◦ цӢᾬПϚȴ∟ Ҡ ᴕד ҵ Ẃ ◦ ᾬ ᴩ֥

ᵂȲứ ▲ц ◦ ᾬȲ ◦ ᾬМϭѿ ₇ Ɫ ɎҔ

ᵶ ӣẓɏȲ֪ױҠ ◦ ᾬ ᴩ ṅȲֽ═ Ӣ ȲӼ

ḆֵоӰ Ȳ Ḇ П ֚ ȴ 

ױ֪ ᶾדּ Ȳֽ ᾼᶶה ế ᾼ сȲ вҵ ◦

Ϥ ◦ ᾬ ☼ ἤȳ ȴ ᾓ֮ᶮ ᴩ∂ Ȳṳ

ᴕ ȳ ȳᾌц☼ ֵ ᴞ ҵϩȲѿ ҵϩᵂӣϯП ☼ ȴשׁױ

ṅᶦ ӑẃᾘ ᾬᾼᴩ ἤȴ 

Ṽ Ἇשׁדṅ ҵ ᴩ ц Ἁ ᾬ ▲ѻ ѿҵѤЍ

ᴩ ▲Ȳ╝Ӑׁשṅ ᾬ ⱢѿҵѤЍ ц Ể ᴩ ▲Ȳ

Ӧ Пᾌ☼ ἤȲẃ ☼ П ἤȴ 

ϚḔиᵑ ᴕ ☼ᵂӣцᴕ ᾌȳ ☼ᵂӣϯ ◦ ᾬ

П ȲṳѹὑẔМ ᵑ ủцҍủủ ԈϯἬ П ᾬ ȴ

Ȳ ֥ ֢ҵϩ ӣϯ П ὨȲ ѿ ◦

ᾬ֯ ủếҍủЛ֝ủ ҵϩ ԈᵂӣϯП ☼ ȴѿ ᶦ ԓ Ϡ

Л֝ᴞ ᵂӣϩ Ԉ Ẕ П ȲⱢ ◦ ’ṎЏᵂ ẁּד Ṽ ȴ 
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ה 99  ӱ  

Ṽ Ἇשׁדṅ ҵ ᴩ ц Ἁ ᾬ ▲ѻ ѿҵѤЍ

ᴩ ▲Ȳ╝Ӑׁשṅ ᾬ ⱢѿҵѤЍ ц Ể ᴩ ▲Ȳ

Ӧ Пᾌ☼ ἤȲẃ ☼ П ἤȲ ה ᴯӱ

ֽ  99Ἤӱȴ 

ứ Ҕ╗ὧᴟ цếӂ ȳᴫᴟ ᵳ ц и ◊ Ȳṳ

ṭ ȳЄύ цӐ ṅשׁ ПҵѤЍ Ϥᴕ Ȳҫ֪ ҵП

ᾓ ☼Ӽצ Ȳ╝ӼӇ Ẕ Ϥ И ѿ ’ ☼ П֥ ἤȴ 

 ṅѠᾎשׁ 3.4.1.1

Ӑׁשṅѻ֯סὑṿӣ ה ҵѤЍ ᾬȲӦὑ ᾬ

☼ὑҵ ☼ᴟῺỴȲ╝ѿἏ Ꞌ ὑ ☼ П Ȳ ῶ

Пᾌ ᾬП ӼⱢ Ȳ֪ ṅⱢשӐׁױ ᾬắᾌ

П Ȳױ Ӧה үъ Џ Є  (Delft University of Technology)

ϮṔ☺  (Deltares)Ԛׁ֝ש Пᾌ XBeachȲWה Ɫ ᾬ

ПЏẓȲ ὑXBeachהП Ю ὑ Ϯ Ю ȴ 

Ӧὑ ᾬП ☼ ắֵ ᴞ ҵϩἬ ȲᴖXBeachהẓ

ֵ ῺỴᾌȳ☼ Пғ ȲҠ ֢ ᴞ ҵϩ(ֽ ȳᾌ ȳ ᴄц ☼) ϤȲ

ѿ ҏῺỴ ◦ ᴩⱢȴ 
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Ɫ ᶔ ᵓӣᴞ ҵϩ ᾬП Ȳѿϯ ӐׁשṅѠᾎ

ᴩЮ Ȳ ֽϯȸ 

1. ֮ɲ∂ цᴞ иέ  

֮ᶮ∂ цỂ ᴞ ҵϩ ԈП иέⱢ ה П ȲⱢױ

ה ϤП֮ᶮцᴞ Ԉ ᴩ› ȴ 

МȲ ᾿ ה ὨȲ ⁄ ֮

ᶮ ᴩ Ȳ ֪ᴕ ṅשׁ ѹ֪   П ὨȲ ᴕױ

╝ ֮ᶮ ѿ Ϛ 25m 25mᴩ ȴᴕ ҵѤЍỂ Ὼ

Ỵᾌ Ȳ╝ ὧᴟ ȳᴫᴟ ᵳ Ȳṳ֪ ҵ П

ה Пᾌ☼ Ἤצ Ȳ╝ҵ ᴟ ֣ҵ1 kmҵȲ

Ԛ  Ɫ8 kmĖ9 kmȴפּ

ᾬὑҵ ☼ Ȳ ϱᾌ ц ☼Ἤ ☼ Ȳ╝ᴞ

ԈⱢӐׁשṅ П Ȳ ’ᴞ ԈП ᾬ צ

Ἤᵗ ȴⱢױӐׁשṅᴕ XBeachПҵϩ Ϥ Ȳ ᴕ ԈП ϩц

ԈПᾌ ȳ ᴯᵂⱢ Пה Ϥ Ȳ ѿ ☼ ȴ 

ה .2 ứȳ ȳ ц∟  

П Ϥ Ҕᵶҵϩ Ϥȳ ứ ứȳ ц ứȲ

Ɫ ủцҍủϯ ӢПủ цᾌ ᾬ ӢП оȲᴕ

ᴯПҙѣ √Ȳ╝ Ϛ ủ 15ѡП  ᵂⱢ ȳҍủ

ᾬ ☼ П Ṽ ȴ 

Ɫ Л֝ҵϩ ᾬ ⇔Ȳὑ ה ⁄ иᵑ ᴕ

☼ᵂӣцᴕ ᾌ ц ☼ϯ ӢП Ȳ Ӧ ӢПᾌȳ☼

ц Ȳ ѻ ᾬПҵϩⱢᴶȴ 

3. ᾬ иέ  

› Ἤ П ȲӐ П ᴯ ᴩ П

ȵ ѿ ᾬắҵϩП ᶮȲṳ Ӧד ѝ Ἤ

ᾬѻ ֪ᴶᴖ Ẕ Ӣֽױ ȴ 
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3.4.2 ◦ ᾬ ☼ П  

1. ủ ☼ 

ủ ☼ ӣМҶ 7ѣᾼד2023 ᴯȲӦ Ὠế

Ӑ ▲ ד ᴄϫи ῺȲ ᾼ ᴯ оЊȲӂᶁ Ɫ0.8 mȴפּ

☼ᶮכᾼѻ ֪╥ ᴯ Ἤі П☼ ȲӐׁשṅ ה 15щᾼ ☼ Ȳ

◕ ҠҔᵶЄ Њ П Ѭᴯ ȴ  100  101иᵑⱢ

ᾼ ☼ Ȳ☼ ѿᴥ ῶӱȲ☼֣ѿӪ ῶӱȴӦὑӐ ᴯ

оЊȲ ᴯ і ᾼ☼ ᵅȴ  100 ᾼ ☼ ӱȲ Ὼ Ȳ

☼Ѡ֣ ҵ Ȳ Ὼ ◊ Ȳ ☼Ѡ֣ Ȳ Ѭ ϩ ╥ắẞ

М צ ֮ᶮᾼᶝ ֮ᶮ Ἤ ȴױҵȲ ỵӰ Ỵ Л ⁄Ȳ֯

ҵѤЍȳЄύ ṭḘ ῺỴ ҏ ☼ȲẔМѿҵѤЍ ᾼ ☼

ȴ П ☼ ֽ  101ἬӱȲ☼֣Є ҵ ☼ Ȳ Ể

Ѭ☼ Ȳ ᴖȲҵѤЍῺỴ Ь צ ☼Ṇ ҏױ֯ ȴ ᾼ ☼

ᴷȲ ҵ ếῺỴП☼ Ṇ Ὑ Л֝Ȳѻ ╥ ắ֮ᶮ оᴖ

Ӣ ᾼ☼ ᶮ ȴ 

 

 

 100 ủ П ☼ (ЛҔᵶᾌ ᵂӣ) 
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 101 ủ П ☼ (ЛҔᵶᾌ ᵂӣ) 

 

ὑϱ ủ ☼☼ Ȳ ◦ ᾬ ☼15щП  102ᴟ

 106ἬӱȲиᵑ Ϛ ẞ Х П Ở ᴯҏ ȴ  102ӱ Ở

֯ 1 П ☼ Ȳ ◦ ᾬѻ ҵ Ȳṳ Ѡ֣›

Ȳ ṳӑ֣ Ỵ П ȴ  103ӱ Ở ֯ 2 П ☼ Ȳ

Є и ҵ ц Ȳ ᵑᾼ╥Ȳ Ὼ ᾼ ◦ ᾬ Ȳ

П∟ › Ȳ֯ Ṯᾌ ҵּ1פ kmἏΌ ѡ∟Ȳ

◊ ҵ ☼Ȳ ῺỴѬ ȴ  104ӱ Ở ֯ 3 П

☼ Ȳ ◦ ᾬ ῺỴ Ȳ Ἇ ◊ ∟ԛἏҵ

ȴ  105ӱ Ở ֯ 4 П ☼ Ȳ Ὼ ᾼ ◦ ᾬ

› ∟Ȳ Ἇ ◊ Ȳԛ Ἇҵ ȴ Ὼ᾿ М ᾼ ◦ ᾬȲ

ỴѠ֣ ∟ Ἇҵ ȴ  106ӱ Ở ֯ 5 П ☼ Ȳ

ế П П ◦ ᾬȲ֯ױ ἏΌ ∟ȲԛϚ Є

◊ ›ҟȲП∟Ἇҵ ȲẔ ☼ ѻ ҵ ȴ 

Ӑׁשṅ ứ ◦ ᾬ Ởᴯ Ȳ ҵ Ѡ֣ ỴѠ֣иӁȲ

ὨЄ ᵧ Ὼ ᾼ ◦ ᾬȲ ☼ Ȳᴯ Ὼ ỴȲᵀ

ϭ ẞҵ ȲṳӑắẞҵѤЍῺỴ ☼Ṇ Ἤ ȴẔ ◦ ᾬЛ

Ỵ Ȳ֪ױȲῴḔ ᴷ ủ ☼ᵂӣ Ȳ ◦ ᾬẃ ᴯ ╥

Ἤ 75 ᴯ Ȳ ◦ ᾬЛ ϱỴȲЬ ֯ ҵ ȴ 
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 102 ủ ☼ᵂӣП ☼  ( ᾬ ֯  1 ) 

 
 103 ủ ☼ᵂӣП ☼  ( ᾬ ֯  2 ) 

 
 104 ủ ☼ᵂӣП ☼  ( ᾬ ֯  3 ) 
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 105 ủ ☼ᵂӣП ☼  ( ᾬ ֯  4 ) 

 

 

 
 106 ủ ☼ᵂӣП ☼  ( ᾬ ֯  5 ) 

 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

251 
 

 

2. ҍủ ☼ 

ҍủ ☼ ӣМҶ 11ѣᾼד2023 Ȳᴯӂᶁ

ủד Ȳӂᶁּ0.8פ mȴӐׁשṅ ה 15щᾼ ☼ Ȳ ᴷ

П ☼ ἤȲֽ  107ц  108ἬӱȲ☼ ѿᴥ ῶӱȲ☼֣ѿӪ ῶӱȴ

Ӑ ᴯ оЊȲ ᴯ і ᾼ☼ ᵅȴ  107 ᾼ ☼ ӱȲ

Ὼ ҏ ҵ Ѡ֣П ☼Ȳ Ὼ ◊ ҏ ỴѠ֣П ☼Ȳ֪

☼ ủ ἤ оȲѬ ϩ ἤ ủדᴿȲ ☼ѻ ắẞ ᶝ ֮ᶮѬ

ȴױҵȲ ỵӰ Ỵ Л ⁄Ȳ֯ҵѤЍῺỴ ҏ ☼ȲҍủἬ ậ

ᾼ ủЛ֝ȲЄύ ṭḘ П☼ Л ȴ  108Ɫ

П ☼ Ȳҍủ ậᾼ ế Ȳ ☼ ‍ ῺȲѻ ֪

╥ ЊȲ ἤ Ȳɑᴖ ☼ϭắẞᶝ ֮ᶮ Ἤ ȴ Ȳ

ҵѤЍῺỴѬ ҏ ☼Ṇ Ȳ ὔ כ ◦ ☼ᾬ ȴ 

 

  



◦ỗ ◦’Ṏ ⇔ד113       Ἁ ᾬц ₤ иӁ ▲ ◦ ᾬׁשṅиέ Ӓ ᵫɆ Ӵ ◦Є  

 

252 
 

 

 

 107 ҍủ П ☼  (ЛҔᵶᾌ ᵂӣ) 

 

 108 ҍủ П ☼  (ЛҔᵶᾌ ᵂӣ) 
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ὑϱ ҍủ ☼☼ Ȳ ◦ ᾬ ☼15щП ֽ  109

ᴟ  113ἬӱȲиᵑ Ϛ ẞ Х П Ở ᴯҏ ȴ  109Ɫ Ở ֯

1 П ☼ Ȳ ◦ ᾬѻ ҵ Ȳṳ Ѡ֣› ȲϚ

Ὼ ◊ ᾼ ◦ ᾬ ֣ Ỵ Ȳ ҵ ȴ  110Ɫ Ở

֯ 2 П ☼ ȲЄ и ҵ ц ȲϚ Ὼ ᾼ ◦

ᾬ Ȳ П∟ › Ȳᾘ Ỵ Ἇ ◊ ∟Ȳ

Ἇҵ ῺỴѬ ȴ  111Ɫ Ở ֯ 3 П ☼ Ȳ ◦

ᾬ ῺỴ Ȳ Ἇ ◊ ∟ԛἏҵ ȴ  112Ɫ Ở ֯

4 П ☼ Ȳ Ὼ ᾼ ◦ ᾬ › ȲἏ ∟Ȳԛ

Ἇҵ ȴҫϚ Ὼ ᾼ ◦ ᾬ ỴѠ֣ ∟ Ἇҵ ȴ  

113Ɫ Ở ֯ 5 П ☼ Ȳ Ὼ ế П ᾼ ◦ ᾬȲ֯

ױ ἏΌ ∟ȲԛϚ Є ҵ ȲẔ ☼ ѻ ҵ ȴ 

 

 
 109 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  1 ) 
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 110 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  2 ) 

 
 111 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  3 ) 

 
 112 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  4 ) 
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 113 ҍủ ☼ᵂӣП ☼  ( ᾬ ֯  5 ) 

 

 

3.4.3 ◦ ᾬắ ☼ ᾌ П  

ѿ ☼ᵂӣϩ ◦ ᾬП ☼ Ȳ ☼Ὑ ắẞ

ПѬ ֮ᶮ Ȳ ☼ Ѭ ֮ᶮФדᵂӣ Ӣ☼֣ П ᶮȲẔМ Ὼ

 ῺП яẔὙ ȲױҵȲҵѤЍ ῺỴ ҏ ☼Ṇ Ȳ ὑϱ ῴ

Ḕ ȲӐׁשṅ ֝ ᾌ ᵂӣϩ П ȲяẔ╥ ᴿҖү Ѭ

֮ᶮ ᾼỵӰ ỴȲѿϯ ☼ ֥ᾌ Ȳᴕ Ẓ ᾬ ᵂӣϩ

ᾼ Ḇ Ὼ ȲϷҠӣẃ ᴷ ☼ ӑᴕ ᾌ П ἤȴ 

1.ủ ☼ Ὠᾌ ᵂӣ 

ủủ Пᾌ Ԉ ӣHs=1 mếTp=8 secȲ ᾌ ֽ  114Ἤ

ӱȴ ה ҏПᾌ Ὠѻ Ɫ ᾌ Ἤ Пᾌ Ȳ ה  

ế Пᾌ Ȳ ᴖ  ᾌ ѿѬᴯ ᴩ иέ∟И ῀Ȳ╝Ӑ

ṅᾌשׁ ӱ Пӱἤᾌ ȴ ӱἤᾌ ҠѿכҏȲ ϯ

ắẞ ᴖᾌ ЊȲ ế Ὼ в ắṮᾌ Ȳ╝ᾌ

ȴɑױҵȲМ Ѭ П ֮ᶮϷ ᾌ иӁȲᾌ иӁЛᶁл і Ѭ☼ȴ 
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 114 ủủ ᾌ Пӱἤᾌ  

 

2.ủ ◦ ᾬ ☼  

3щ ủủ ᾌ ᵂӣȲ֝ ᴴ ᴄП ☼ Ȳ Ὠֽ  115

ᴟ  119Ἤӱȴ  115Ɫ ◦ ᾬ Ở Ϛ П Ȳ ☼ Єֵ

ҵ П Ȳױ ἤ ☼ᵂӣП ‹ȴ֝ד ☼ ϯȲ

Ở ᴯ Ὼ Ể Ѭ Ȳ⁄Ꞌẓ֣ῺỴ П Ȳ ᴖ ֥ᾌ

ᵂӣϯȲ Ở Ὼ ỴȲ ◦ ᾬ МῺỴ Ȳѹи

Ȳ km П 2פּ ☼ ᾬ Ɫ Мȴ 

 

 
 115 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  1 ) 
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 116 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  2 ) 

 
 117 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  3 ) 

 
 118 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  4 ) 
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 119 ủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  5 ) 

 

3.ҍủ ☼ ֥ᾌ ᵂӣ 

ҍủủ Пᾌ Ԉ ӣ Hs=3 mế Tp=10 secȲ П ӱἤᾌ

ֽ  120Ἤӱȴҍủᾌ Пᾌ ủᾌ ЄȲᵀ ӱἤᾌ

ҠѿכҏẒ῏ПиӁ ἤ ῺȲ ϯ ắẞ Ӑṝ ᴖᾌ

ЊȲ ế Ὼ вắṮᾌ ᾌ ЊȲᾌ ֯ῺỴ֝ ẓצὙ Ȳ

ᾌ Ὲ иӁЛᶁл і Ѭ☼ȴ 

 

 

 120 ҍủủ ᾌ Пӱἤᾌ  
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4.ҍủ ◦ ᾬ ☼  

3щҍủủ ᾌ ᵂӣȲ֝ ᴴ ᴄП ☼ Ȳ Ὠֽ  121

ᴟ  125Ἤӱȴ  121Ɫ ◦ ᾬ Ở 1 П Ȳֵ

Ỵ ȲẔМѿ Ở ֯y 1000 mế3000 mП ᴯ Ȳ

Ϸ Ὼ ȴ  122Ɫ ◦ ᾬ Ở 2 П Ȳצ и Ở

◦ ᾬᴯắᾌ ᵂӣ ☼ᴟῺỴȲ Ở ᴯ ֯y Ɫ2000 mȳ3000 m

ц3500 mꞋ ẞỴ ᴖ Ѧ ȲẔМѿy ֯2000 mц3500 mᴯ֯Ỵ

Ѧᴯ ҵѤЍ פּ 1 kmȲ ӱҍủᾌ ᵂӣϯ 3щвȲ ◦ ᾬҠ

ẞ Ỵ ȴ  123Ɫ 3 П ☼ Ȳắᾌ ☼ ᵂӣϯȲἬצ

◦ ᾬꞋ֣צῺỴ П Ȳѿ y Ɫ1000 mц 4500 mП Ỵ

ῺȲẔМѿy ֯4500 mП ᴯ ῺҵѤЍ Ѐȴ  124Ɫ 4

П ☼ Ȳ Ở ᴯѿy Ɫ500 mȳ1500 mȳ3000ц6500 mП ᴯắᾌ

ᵂӣ Ὼ ῺҵѤЍ Ѐȴ  125Ɫ 5 П ☼ Ȳ Ở ֯y

Ɫ500 mц7000 mП ᴯắᾌ ᵂӣ ῺҵѤЍ Ѐȴ 

◦ ᾬắҍủᾌ і П☼ ᵂӣϯȲᴯ ὑ֢ Ở Ꞌ֣צῺỴ

П ȲẔМϱỴП Ở ᴯѿиӁ֯y 3000~4500 mП ҏ װ ֵȲᵓ

ӣ ☼ Ҡ֫ ֯ Ỵᾼ ᾬѻ ẃ ȴ ϱỴᴯ ѿ ҵ

Ṯᾌ цҵѤЍ ỴỰֵȲЄύ ắ֮ᶮ Ȳ ὨꞋӑצ ☼

ᾬ Ϥ П ȴɲ ϠῺỴПҵȲ ◦ ᾬ Ϸ Мὑ Ể Ȳ

ҠẁẔ҃ ◦ צ ֯ ῺП ᴕȴ 

 
 121 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  1 ) 
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 122 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  2 ) 

 
 123 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  3 ) 

 
 124 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  4 ) 
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 125 ҍủ ☼ ֥ᾌ ᵂӣП ☼  ( ᾬ ֯  5 ) 
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3.4.4 ◦ ᾬắ ᾌ ☼ П  

ϱ в ֯ П ᾬ ᴄцᾌ і ПѬ☼ᴖ Ȳ

Ὠ ӱȲ ᾬ Ὼ ỴȲ ☼ᴩⱢ ὔắẞᾌ ѻ ȴ֯ᴞ

◦ МȲᾌ ЄЊ ד֣ ȲⱢϠ Ὼ ᴞ ȲӐ

ᵂӣϩ Ϥ ȴᴕ ҍủ ד ủЄȲѹҍủủ ⁬Ȳ

Ȳױ֪ ϩ Ԉ Пӂᶁ 4 m/sᵂⱢ￼ Ȳ 8 m/s 

(Ҝ52%)ц12 m/s (Ҝ17%)ứⱢ ⁬ ȴѿϯ צ ￼ (0m/s

4m/s)П Ȳṳѩ Л֝ ЄЊ(8 m/s12 m/s)П Ȳ ϩᵂӣ ὑ

ᾬ П ἤȴ 

1. ϩᵂӣП☼  

צ (1) ￼ ϩᵂӣП ☼  

צ ￼ ϩᵂӣ ԈϯП☼ ᶮֽ  126ᴟ  127Ἤӱȴ

Ѭ☼ М֯ ϯ Ȳ☼ ֣ Ỵ ȴ ҵ Ṯᾌ Ȳ

צ ϩᵂӣȲ ế ᶁ Ӣ ☼Ȳ ╥ắẞ ᴟ

П ᾼ Ѭ֮ᶮ ȴױҵȲ ҵ Ṯᾌ ῺҵѤЍ ҵᾼ☼

Ȳ֯ῺỴѬ Ӣ ☼ȴ ҵѬ☼ᾘ Ỵ ᾼ ☼ Ȳ

Ѭ ᵧὧҖᴟᴫ⁮П☼֣Ȳ֝ і ֵ ☼Ṇ ȴ 

Єύ П Ỵ֮ Ȳṿ Ѭ☼ Ϥ ᾘỴ ᶮכᾘỴ☼Ȳ֯Є

ύ ѿᴫᾼ ṭ ц ◊  ῺȲ֪Ѭ Ȳ ᾘỴ☼צἬ

ȴ ȲױѬ ᾼ☼ ֯ ỴМד ȴ֯ ᴕ ϩᾼ ϯȲ

Ὠ ӱȲ☼ ᾼ ☼Ṇ ֵȲѹѬ☼ ⇔Ϸצ Ȳ ṷ ☼Ṇ

Ѭ☼ᵧ ֵѠ֣ᾼ ȲḂ Ϡ ᾬᾼ ȲצҠ ‭ ᾬ

ᾼ Ȳ֝ Ȳ Ғᾼ☼ ϷҠ Є ᾬᾼ Ȳ ᴖҒЄ

ᾼ ֯ᴁ╬ ȴ 
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צ 126  ￼ ϩП ☼ ( ◕) 
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צ 127  ￼ ϩП ☼ ( ◕) 
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(2) ⁬ҍủủ П ☼  

ҍủủ П ứ иᵑⱢ8 m/sế12 m/sȲ Ὠֽ  128ᴟ

 129ἬӱȲצ ☼ ᾃ ȴ Ԓ ҵ Ȳ☼ ἤҠи

Ẓכ Ѭ ȸY ֯0~4000  mцY ֯4000~8000 mȴY ֯0~4000 mП☼

Ӧᾌ ᵂӣϩѻ ȲѬ☼ѻ ֣ ỴѠ֣☼ ȲѬ☼ẞ Ể ắ֮ᶮ

Ӣ ☼Ṇ ȴ☼ Y ֯4000~8000  m⁄ắẞ ֮ᶮ Ȳ

Ѭ☼Ѡ֣ ֣ Ѐȴ 

ᴯὑ ỴП ᾼ Ȳ☼ ֯Ẓ Л֝ᾼ ⁬ ᵂӣϯȲ☼ Ṇ

ṳ Ὑ Ḃ Ȳᵀ☼ Ғ Ȳ֮֯ᶮ яẔ ȲẂֽ

ϯ ЀП ȳ ỴП ế ◊ Ể Ѭ ȴױҵȲ

Ὠ ӱ Ὼ Ỵᾼ☼ ϫи Ȳ ȳҵѤЍ ȳЄύ ֮ ȳɲ

ṭ ц ◊ Ỵ ҏ ☼ ᾘỴ☼ṳ׀ᾼ ȴ 
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 128 ҍủủ П☼ ( ◕) 
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 129 ҍủủ П☼ ( ◕) 
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2. ϩᵂӣП ᾬ  

צ(1) ￼ ϩᵂӣП  

› ѩ צ ￼ ϩ ☼ Ȳ ӱЛ צ ϩᵂӣȲ☼ иӁЬӦᾌ

֮ᶮѬ ᾼФדᵂӣἬѻ Ȳצ ϩᵂӣȲ☼ Мᾼ ☼Ṇ צ ц☼

ЄП ȴ ☼ ц☼ ЄȲ ᾬ ☼ ᶮ ḆҒ ѹ ᾛȲѿ

ϯиᵑ ֢ᴩ П ☼ ᶮ ᴩиέ Ȳ Ὠֽ  130ᴟ  133

Ἤӱȴ 

ᾬ 2~4ᴩҏ П Ὠ ӱȲצ ϩᵂӣ ҵ

ṳ ыЄ ᵑȲY 4000 mѿϯП ᾬЄֵ֣ỴѠ֣ ☼Ȳ ∟

ắỂ ☼Ṇ Ἤ ȴ ϩᵂӣϯȲ ᾬѻ ᾘ ֮ᶮ֣ ☼Ȳ

ϩ Ғ ☼Ṇ ⇔Ȳ ᾬ֯  Ὼᾼ Ϸ ҵ

Ȳю и ᾬ ắ ☼ ἏῺỴȴY Ɫ4000ѿϱП ᾬ ☼ắẞ֮ᶮ

П Єὑ ϩȲ╝ֵ ☼ ֣ Ȳṳѹᾘ ֮ᶮ☼֣ Ѐȴ 

ᾬӦ 5ᴩ ҏ Ȳ֪ ϩᵂӣᶮכᾼ ☼Ṇ ҒȲ

о ȲױҵȲד ϩᵂӣП ᾓȲצḆֵ ᾬ☼֣ῺỴȲ

Ẃֽ Ể Ѭ ếᴫ⁮ Ὼ ◊ Ѭ ȲẔМϭѿ Ể П

ᾬḆ ὔᾘ ҵ ☼ ῺỴȴ 
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צ 130  ￼ ϩ П ☼ ( ᾬ ֯ 2ᴩ) 
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צ 131  ￼ ϩ П ☼ ( ᾬ ֯ 3ᴩ) 

 

  

0 m/s

4 m/s
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צ 132  ￼ ϩ П ☼ ( ᾬ ֯ 4ᴩ) 

 

  

0 m/s

4 m/s
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צ 133  ￼ ϩ П ☼ ( ᾬ ֯ 5ᴩ) 

 

  

0 m/s

4 m/s
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(2) ⁬ҍủủ П  

◦ Мצ ȲӐױȲ֪֯׀ ѿҍủӂᶁ ᵂⱢ￼ Ȳ

ҒϤ ᾼᵂӣϩȴҍủủ ἬᴾᾼѩẂ Ȳ╝Ӑ ϚḔ

⁬ ϩ( 8 m/sế12 m/s)☼ П ȴ 

ᾬ 2~4ᴩҏ ᾼ ☼ ֽ  134ᴟ  137ἬӱȲ֯Y

1500 mѿϯᾼᴯ Ȳ Є Ȳ֮ᶮ ᾼ ☼ ᾬὔ ☼ ֣Ὼ

Ỵȷ֯Y 1500~4000 mᴯ ҏ ᾼ ᾬȲ ☼ ϫи ῺȲ ᴖ֯

Ὼ Ȳ ☼Ṇ ᾬ֣ Ἠ֣ỴѠ֣ ᷉ȲẔМ 3ᴩП

ӱȲ 8 m/sП 12 m/sḆὔ☼ ÷ȷY 4000 mѿϱПѬ

Ȳ ☼ ᾬὙ ắ ֮ᶮ Ȳ ᾬ ὔ Ȳ ЄЊṳ ыЄ

ȴ 

ᾬ 5ᴩҏ ᾼ ☼ ֽ  137ἬӱȲ и Ở ᴯὑ

ȲẔ ☼ Єֵắẞ ☼Ṇ Ἤѻ ȴY 4000 mѿϱᾼ ᾬ

֣ П∟Ȳ ֣ỴѬ☼☼֣ Ȳṳᾘ ֣⁮ Ȳ и

ᾬ֯ױ Мắẞ ☼цᾘỴ☼ Ȳ ὑỴϱȴ 

ѩ Ẓ ЄЊᾼ ἤȲ Єᾼ ᾬ ὔ֣Ỵ ȲᴖЄֵ

ᾬᾘ ☼Ȳ ῺỴ ∟Ȳṳᾘ ֣ỴἨ Ỵ Ȳᶮכ

Ϛ ᾬ М ȴ 
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 134 ҍủủ П ☼ ( ᾬ ֯ 2ᴩ) 

 

  

8 m/s

12 m/s
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 135 ҍủủ П ☼ ( ᾬ ֯ 3ᴩ) 

  

8 m/s

12 m/s
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 136 ҍủủ П ☼ ( ᾬ ֯ 4ᴩ) 

 

  

8 m/s

12 m/s
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 137 ҍủủ П ☼ ( ᾬ ֯ 5ᴩ) 

  

8 m/s

12 m/s
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3. ῺỴ ᾬП иέ 

ϱ Л֝ Ԉϯᾼ ᾬ ☼ Ȳ ☼ ѻ ắẞᶝ ☼

Ἤ ạȲ☼ Ṇ ╥Ӧᾌ Ѭ ֮ᶮӻФᵂӣἬӢכȲ ҒṳЛ

Ὑ ☼ Ȳᵀ☼ Ṇ Мᾼ ☼ ᴖצ ЄП Ȳᴖ ☼

Ḃ ᾬ Ѡ֣Ȳ ᾬӦϚ ☼Ṇ ϤҫϚ ☼Ṇ Ȳắ

ẞѬ☼Ѡ֣Ḃ Ȳ ᾬҏ ᾼ Ȳ֪ױȲ ѿ ☼ ᾿ ҏ

ȴ Ὼ Ỵᾼ ᾬ ╥ḛ Ἠ╥ Ѭ ϩ ϱỴȲ כ

Ỵ ᾼᴆ╬ȲⱢϠ Ὼ Ỵᾼ ᾬ╥ֽᴶ ҵ ẃȲӐ ╚

ҳ ᾬ Ὼ Ỵ ᾼ ☼ Ȳ֫ Ẕ Ởᴯ Ȳиᵑ֯ 5ᴩ

8ȳ13ȳ14ế15ԝȲѿϯ ᵑ ױ ᴯ ☼ оП ☼ оȲֽ  

138ᴟ  141Ἤӱȴ 

ᾬ֯ Ὼ ỴП∟ᾼ☼ Ѡ֣ȲЄ Ҡ ҏϮ ₤ȸ֣

ỴѠ֣ ȳ֣ῺỴѠ֣› ếᾘỴ ȴЄֵ ᾬ ☼ᴟ Ȳắ

ẞ ὧҖ֣ᾼ ⁬Ѭ☼ ᴟ Ȳ Ởᴯ ֯Y 4000  mѿϱᾼ ᾬ

Ԓ ֣ Ȳ ᾬ ᴟ ῺỴ Ȳѻ ☼֣ ỴȲṳᾘ

ϯ ֮ᶮ Ѐ Ȳ Ϥ ҵᾼ ☼Ṇ ȴӦὑ ϩ Ғ

Є ☼ Ȳ ᾬ Ϥ ☼∟Ȳᾘ Ѡ֣ Ἇᴫ⁮֣ ȴ 

ҵѤЍ ҵ ᾼ ᾬȲắẞЄύ ҵ ᾼ ☼ Ἤ Ȳ

ד Ȳ ᾬ Ѡ֣ ȳҵ ц═ Ἇ ṭ Ȳ ṭ

ὑ Ȳ ᾼ☼ ᵧ Ỵ☼Ȳ ☼ ᾬ Ἇ ◊ ȴױҵ ᾃ

Ȳắ ὑ ה Ȳ ꜜ П☼ ἤҠ ᾎ҅ῶ ☼ ἤȴ 
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 138 оП ᾬ  ( 12 m/sȳ 5ᴩ 8ԝ) 

 

  

IwΥму IwΥнп

IwΥол IwΥос

IwΥпн IwΥпу
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 139 оП ᾬ  ( 12  m/sȳ 5ᴩ 13ԝ) 

 

  

IwΥму IwΥнп

IwΥол IwΥос

IwΥпн IwΥпу










































































