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 М Ӗ  3ѣ17ѡᴟ12ѣ31ѡד111

 ԓ ȸ5,800 (Ͼа) 5,800 ⇔ד (Ͼа) 

ᴩ ᶮȸ М ᵫ 

1.ᴩ ⇔ ứ(%) (%) ѩ (%) 

⇔ 100 100 +0 

2. ќӣ ứ(Ͼа) (Ͼа) ќӣѩ (Ͼа) 

 5,800 5,800 100% 

ѻ ᴩв  Ϛȳ (Ἁ)ệᶃиӁ ▲ 

֯ ệᶃ ▲Ѡ ȲӐ ᴞ1113דѣᴟ10ѣԚᶙ

198כ ▲ Ȳ ֥Ӑ Ḗ Ὑ ứᴟюᶙ180כ

ệᶃ ▲ ὨȲṳ ṥ֫ цЏᵂ ṥ▲ ἨеӖּד

֫ Ȳ֪ ⇔ד111ױ ệᶃҔᵶӐ цеӖ֫

Ԛ Ȳװ297 102Њ 33и Ȳ

1,210.9еṭȲԚּנ 1,799ԈệᶃȲ ▲ ◕М52.86%צ

ᾼ נּ ẞệᶃȲᴷ ệᶃ ⇔ Ɫ1.38~136.63Ԉ/ӂѠ

еṭȲ ệᶃӂᶁ ⇔Ɫ55.19Ԉ/ӂѠеṭȲӦὑệᶃ ⇔

Ɫ‍ иᵉȲ╝ἕ ӂᶁ ⇔ȲӐ ᴕ

Ɏ2018ɏȲѿ ᾎ Ȳ ∟Пӂᶁ ⇔Ɫ

41.08Ԉ/ӂѠеṭȴ צד2020 108Ȳ2021צד

454Ȳ 2020ȳ2021ȳ2022Ϯד ▲Пиέ Ὠ ӱȲ
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Ể ệᶃӂᶁ ⇔иᵑⱢ 69.63Ԉ/ӂѠеṭȳ

52.20Ԉ/ӂѠеṭц55.19 (41.08)Ԉ/ӂѠеṭȲ ӂᶁ ⇔

Ὑ оȲṳѿҖ ệᶃӂᶁ ⇔ ȲяẔⱢ

Ӏȳ ҖӀ ȲẔװὧ ừ Ϸҏ ệᶃ ⇔ȴ

ѿủ ἤ оȲ1113דѣᴟ6ѣ ▲Пӂᶁệᶃ ⇔ Ȳ

Ẕ109דᴟ110ד ▲Ɫ 3ủц 4ủ ȴѿệᶃ

ᴖṕѿכ Ҝ ȲẔװṼᶧⱢ’ цẔ҃ ⱢѻȲ

ệᶃד3 Ȳ ȳ’ цẔ҃ П ệ

ᶃ Ὑ ϯ ȴ 

Ἁệᶃ ▲ иȲṼ Ӑ Ḗ ứП ֮ᶮ

ᴩ֢ Ѡᾎ ▲ ἉệᶃȲד ⇔ ᴟ111/10/31ѦȲ

ѿὈ ▲Ɏ ḘỴ ӂỌ֮ᶮɏᶙכԚ2 Ɫ о Ɏᴼ

’Ṏ ɏȳ ⁮үᴂɎүᴂ е ɏȷѿѬϯ

Ϣ ẓROV ▲Ɏ ỵỴ֮ᶮɏԚ3 Ɫ Ɏ

Ӣ Ṇ Ӣ ᾬ’ ɏȳừ Ѝ ɎὧҖṔ ừ

Ỵ ɏȳῧ Ӱ ỉɎӰ ỉ ’Ṏ ɏȷѿ

Ѭ זּ ▲Ɏ Ⱶ ֮ᶮɏԚ 4 Ɫ ӀҵѤЍ

Ɏ ӀѬ ᾬ’Ṏ ɏȳ ҖӀ Ɏ Ѭ ᾬ

’Ṏ ɏȳ⅜ὧ Ӣ Ɏ Ϝ е ɏц ὧ Ɏ

’Ṏ ɏȲиӁὑ Ӑ Җ ȳМ ȳ⁮ ȳὧ

ц ȲԚ 9 ▲ Ȳ66 ◕Ȳ

65Њ 15и Ȳ 131.400еṭȲԚּנ ẞ 150

ԈệᶃȲ ▲ ◕Мצ 54.55%ᾼ נּ ẞệᶃȲӂᶁệᶃ

⇔ Ɫ 0 ~ 17619.05Ԉ/ӂѠеṭȲᶺ Ἁệᶃӂ

ᶁ ⇔Ɫ557.62Ԉ/ӂѠеṭȴӦὑệᶃ ⇔Ɫ‍ иᵉȲ

╝ἕ ӂᶁ ⇔ȲӐ ᴕ Ɏ2018ɏȲѿ

ᾎ Ȳ ∟Пӂᶁ ⇔Ɫ148.70Ԉ/ӂѠ

еṭȲӐװ ▲ ⇔ệᶃ֮ ȲҔᵶ ҵѤЍȳ Җ

ȳ⅜ὧ Ӣ ȲԚ 10ȲẔМѿ Ӏ
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ὑ װ Ɫ ȲԚ 5 ȴ דᴟ111ד109

ἉệᶃӂᶁệᶃᴖṕȲѿҖ ӀҵѤЍȳ ҖӀ

Пệᶃӂᶁ ⇔═ сȲẔװⱢ⁮ ⅜ὧ Ӣ ӂᶁ ⇔

Ὑ ϯ ȴѿ Ἁệᶃ ᴖṕȲяẔⱢ Ȳѿ

ӣẓҜ ֵȲẔװⱢ ȴ ᴖṕȲ ◦ệᶃѿ

₇Ɫѻ ЄỨȲֽӰоҒЏ Ἤ ӢП ₇Ȳֽ ȳ

ӣẓȳ’ цᴪὢ/Ӂ/І ȴ 

ϡȳ ₤ ц ▲ 

₤ ц ▲Џᵂ иȲӐ ᴟ11110דѣ31

ѡѦȲὑ Ӑ ҖȳМȳ⁮ȳὧ ѻ ᾈЎҏ ЀỂ

ᴩ ѬМцӢᾬ М ₤ ₇ ц Ȳ ц

иέ32 Ѭ ₇ц15Ӣᾬ Ḷ ₇Ȳѿ Ӵ

ҵמּ ԏ ᴩ ₤ ₇ứἤиέԚ14Ɏ10 Ѭ

₇ц4 Ӣᾬ Ḷ ₇ɏȲ פּ֥֥ Ḗᶙ30כ Ѭ

₇ц15 Ӣᾬ Ȳṳѹᶙ10כ ₇ѿּמҵԏ ᴩ

₤ ₇ứἤиέȴ 

ѿ ᴩ Ӵ ҵמּ ԏ (PerkinElmer Micro-

FTIR) ᾼ10 Ѭ ₇МȲѿ ∟ 15mẓ

⇔ Ɫ1.63 (/m3)ȲẔװⱢ ∟ 5m

⇔ 1.29 (/m3)ц о 5 m ⇔

Ɫ 1.23 (/m3)Ȳ ᵅ ⇔ҏ ὑ ὧ ῧ ṃỚ

5 m⇔ Ɫ0.03 (/m3)Ȳ Ḋ ӱЄ иᾼ

Ꞌ╥ Ѷ (PP)Ҝ ЄỨȲẔװ ϡӧ ϛϡ

(PET)ȳ ϛ (PE)ц ϛ (PS)ȷѿ ᶮᾭ ӱⱢ

ц ѱⱢѻȴ 

22 Ѭ ₇ ԏ ѿ ᵒ ᾎѠה и

₤ ᾼ֯׀Ȳ ϚḔ ᴷ ⇔Ȳѿ ⁮ ѝ

15mẓ ⇔ Ɫ0.89 (/m3)ȲẔװ  еἇ

15m ⇔ Ɫ0.79 (/m3)цῧ ếӂ
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15m ⇔ Ɫ0.66 (/m3)ȴ ϱ ὨȲ32 Ѭ

₇ ⇔ Ɫ 0.02~1.63 (/m3)Ȳӂᶁ ⇔⁄Ɫ

0.65 ð 0.56 (/m3)Ȳӂᶁ ⇔П ꜙЄȲҠ Ὑᴯ

ὑ Л֝ ᾈЎҏ ЀП иᵉЛᶁȴ 

Ӣᾬ ₤ ₇иέ ὨȲѿ ᴩ Ӵ מּ

ҵ ԏ (PerkinElmer Micro-FTIR) П4 Ӣᾬ Ḷ ₇

ҵ ₤Ȳ ӱ о Ѭ Ӣᾬ Ḷ П ⇔

0.1/ɜ ( )ȲẔװⱢ › ц ⇔֢0.3/ɜ

( )Ȳ ᵅⱢҳ 0.01/ɜ ( )ȴѿ ᶮᾭᴖṕⱢ

Ҝ Ȳҫ Ḋ ѿPETцẔ҃ Ɫѻȴ 

ҫ 11 Ӣᾬ Ḷ ԏ ѿ ᵒ ᾎѠה

и ₤ ᾼ֯׀Ȳ ᴷ ⇔Ȳѿ ѬᾈӢᾬ Ḷ

ẓ ⇔ 2.58/ɜ ( )ȲẔװⱢ ⅜ Ӣᾬ Ḷ

⇔0.5/ɜ ( )ȳϥ Ӣᾬ Ḷ ⇔

0.41/ɜ ( )ц Ӣᾬ Ḷ ⇔0.28/ɜ (

)ȴ Ἤד111 Ӣᾬ Ḷ ₇Пӂᶁ Юὑ0.47-8.31

/ɜ ( )Ȳ ӂᶁ ⇔ ὑ 0.01-2.58 /ɜ ( )Ȳ

ӂᶁ ⇔⁄Ɫ0.31 ð 0.64 /ɜ ( )ȴ 

ϮȳẦᵗ ᴩ (Ἁ)ệᶃ Џᵂ 

Ӑ Ầᵗ ᵂ ◦ ᾬ ЏᵂכὨד Ȳв Ҕᵶ Ἁ

ệᶃиӁȳ ệᶃиӁȳ ѬцӢᾬ ᵶ ȳ

ȳ ’ ד ЏᵂכὨד⇔ ▲ ȲכὨד

ԓ Ȳṳ 80ѿϱȲᶙ100כԌԓ ֙ẚȴ 

ҳȳᴩ╜ ֥Ṷ  

ɎϚɏ ᵂ (Ἁ)ệᶃ Ὠכ▲ ѱц ѱɎ ҔᵶỴϱ

ȳѬϯ ᵂ ᶮɏȲṳ╕ṙDVDԏ ӻȴ 

ɎϡɏẦᵗ ᴩ╜ ɦ֣ ɧ ᴕȳ ᵂ

цẔ҃ד Ṷừȴ 
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ɎϮɏẦᵗ ◦ ᾬ ▲ȳ цΩ ד ц

Ӂᵂ ȴ 

Ɏҳɏ ♆ ᴩ ȴ 

Ḇ Ὑ  

∟ ֪иέ  
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М ѝ Ɏ ᾪɏ 

ϚȳМѝ ֤ ȸ 

⇔ד111 ἉệᶃиӁц ₤ ▲  

ϡȳ ѝ ֤ ȸ 

Project of monitoring ocean drift (bottom) litter and investigating microplastics 

sampling and identification practice 2022. 

Ϯȳ ȸ 

111-E-09 

ҳȳ ᴩ ᴯȸ 

Ӵ ◦Є  

Хȳ ѻ═Ϣȸ 

 

гȳẦ֝ѻ═Ϣȸ 

Ḉụ☺ȳ  

ϝȳ ᴩ Ở ȸ 

 3ѣ17ѡד111

ϥȳ ḇ ᴩ ȸ 

 12ѣ31ѡד111

ϟȳ ᵫᶙכѡ ȸ 

 11ѣ15ѡד111

ϫȳ ᵫ ȸ 

ᵫӐѝ212ɎЛᵶ Ԉɏ 

ϫϚȳṿӣ ṕȸ 
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ϫϡȳ ᵫ І ֤ ȸ 

⇔ד111 ἉệᶃиӁц ▲ Ӓ ᵫ 

ϫϡȳ ᵫ І  ȸה

ODT 

ϫϮȳМѝ ȸ 

Ἁệᶃȳ ệᶃȳ ◦ ᾬȳ ȳḶ  

ϫҳȳ ѝ ȸ 

Marine plastic pollution; Microplastics; Oyster; FTIR 

ϫХȳМѝ ȸ 

Ӑ ▲ Ể Ἁệᶃц ₤ иӁȲ ◦ ᾬ

ᴆ╬ ȴӐ ᴞӐ ḟ ѡ ᴟ11111דѣ15ѡѦȲԚᶙכӐ Җ ȳ

М ȳ⁮ ȳὧ ц Ԛ5 (Ἁ)ệᶃ ▲Ȳ66◕ Ἁệᶃ ▲ȷ198

ӭ ▲ȷ 32 ₤ ₇ȳ15 Ӣᾬ (Ḷ ) ₇ Ȳ

ṳБиέ10 ₤ ₇ц4 Ӣᾬ (Ḷ ) ₇ПFTIRȴѿ Ἁệᶃ

▲ПὈ ▲ иȲ о ʟᴼ ’Ṏ ц ⁮ ᴂʟүᴂ

е ПὈ Ὠ ҟׁשṅ ᵧ Є ȷѿѬϯ Ϣ ẓROV ▲

Ἁệᶃ М֪ ᴄȳ ☼ȳ Ἁ֮ᶮ ◦Ӣᾬ Ѭϯ ᵂД ֪Ȳ

▲ П ϩц ὨȲӐװ ▲ ӱ ʟ Ӣ Ṇ Ӣ

ᾬ’ ᴩѬϯ Ϣ ẓROV 2ԈệᶃȲẔ҃ ▲ ц ◕

ệᶃȷѿ Ѭ זּ ▲ ἉệᶃȲ Җ Ɏ ҖӀ ʟ Ѭ

ᾬ ’Ṏ ȳ ҵѤЍʟ ӀѬ ᾬ’Ṏ ɏ Ἁệᶃ ⇔

ὑ⁮ Ɏ⅜ὧ Ӣ ʟ Ϝ е ɏȲ Ἁệᶃ Мѿכ ӣẓц Ɫ

ֵ ȲẔ Ɏ ὧ ʟ ’Ṏ ɏὑӐװ ᴩ ӑ Ἁệᶃ

ȷѿӭ ệᶃ ▲ Ӑ ȲБᶙ198כ▲ Ȳӭ ệᶃ ▲

Ὠ Ἁệᶃ ▲ệᶃᾼ ᾓᵭ Ȳ֥Ь ѿҖ ֮ ҵѤЍʟ ӀѬ

ᾬ’Ṏ ȳ ҖӀ ʟ Ѭ ᾬ ’Ṏ Ựֵȴѿ ҵѤЍᴖ

ṕȲ ױ П ϱᾼ ☼ȲҠ ☼ױṓכ ᾼ ệᶃ ֵȴ 

ᴖ֯ ậ иέ Ἤצ Ꞌ Ϡ ₤ ᾼ׀ Ȳ֯ ⇔ Ɫ
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0.03-1.63/m3Ȳӂᶁ ⇔⁄Ɫ0.65 ð 0.56 / m3ȴPPếPEᾼḊ ⁄ᴾ

ѩẂȴḊ иӁ ἤ ѿцדȳ110ד109 Ӏ╜Ἀ Ỵ Џ ֯109-110

ὑ2ד 4 (Әׄȳᴎ ȳῂІȳ їȳ ȳ ⅞ )Ἤ ПѬ

Ȳ ₤ П ▲ Ὠ֝דȲ ╥ẃᴞὑӢ♄ Ὅȳ ♄ Мṿӣᾼ

ẓцѡ ӣ₇ ȴ֯Ӣᾬ ậциέȲ ӂᶁ ⇔ ὑ0.01-2.58 

/ɜ ( )Ȳӂᶁ ⇔⁄Ɫ0.31 ð 0.64 /ɜ ( )Ȳד ὑ109ц110ד⇔

ᵅȲ ⇔ Ɫ ѬᾈᾈЀ ПḶ (2.58/g)Ȳ ⇔ ᵅ῏⁄Ɫ ὑ⅜

ὧҳ ПḶ (0.011 /g)ȴẔ Ḋ ȲẔМ֯ҖМ⁮ ֝ᾈЎҏ ЀἬ

ẞᾼ Ḋ ꞋצἬЛ֝Ȳ∟ Ҡ ᾈЎЀϱ ᴩ ▲Ȳ ▲ᾼѠ֣

Ҡ ϱ ₤ ᴩиέȲӼҠ ֮Ѡ╜Ἀ֥ᵂȲẂֽ Ӏ Ἤ

ПѬ Ȳ ן Ȳ ֥  24Њ Ȳ

ғ ȲḆ ẓ Пẃ ȴ Ḋ ᴖṕȲ М ⁮ ֮ Ꞌѿ

ϡӧ ϛϡ (PET)ⱢѻȲẔװⱢ PPȴ֯ о (ѵғ)Ӽצ ᾼ

ϛ (PS)ѩẂȲױҵȲ֯ ᴎ › Ἤ ᾼӢᾬ Мѻ ᾼ Ḋ ⱢPEȲ

ҏᾼ ₤Ɫ ᾼѩẂ֢ᴾϚҙȴ 

 

  



XII 
 

ϫгȳ ѝ  

This project grasps the pollution hotspots of marine debris through investigations 

on floating and deep-sea debris, and on the distribution of microplastics in the sea area 

around Taiwan. From the award of this project until November 15, 2022, our team has 

completed investigations on floating (dep-sea) debris in 5 areas including northern, 

central, southern and eastern Taiwan and offshore islands, deep-sea debris in 66 voyage 

segments and floating debris in 198 visual investigations. Microplastics sampled from 

32 sea areas and 15 groups of organisms (oysters) are to be analyzed. Among them, 

microplastics from 10 sea areas and 4 groups of organisms (oysters) were analyzed 

using FTIR. In the trawl investigation for deep-sea debris, the results of the Shengang 

Mud Shrimp Breeding Conservation Area in Changhua Binhai, Changhua County and 

the Taijiang National Park in Taijiang, Tainan differed greatly from past researches. 

During the remotely controlled underwater vehicle (ROV) investigation of deep-sea 

debris, exploration capabilities and results of the investigation are affected by 

interferences such as tides, currents, seabed topography, and marine organisms. The 

survey data showed that only 2 pieces of debris were found during the implementation 

of ROV at the Taoyuan Guanxin Algal Reefs Ecosystem Wildlife Refuge in Guanxin, 

Taoyuan, and no debris was found in other survey areas and voyage segments. The line 

transect investigation on deep-sea debris by divers found that the density of deep-sea 

debris in the northern sea area (Gongliao Aquatic Plants and Animals Reproduction 

Conservation Area in Gongliao, New Taipei City, and Keelung City Aquatic Plants and 

Animals Conservation Area in Waimu Shan, Keelung) was higher than that in the south 

(Kenting National Park of the National Museum of Marine Biology and Aquarium), 

and most of the deep-sea debris consists of fishing equipment and plastics. No deep-

sea debris was found at outlying islands (Ludao Fisheries Resources Conservation Area 

in Green Island, Taitung) during this implementation. 198 pieces of survey data have 

been completed in the visual investigation on floating debris in Taiwan main island. 

The results are consistent with the current situation of deep-sea debris investigationsð

the density of floating debris is higher at Keelung City Aquatic Plants and Animals 
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Conservation Area in Waimu Shan, Keelung, and Gongliao Aquatic Plants and Animals 

Reproduction Conservation Area in Gongliao, New Taipei City which are located in the 

northern area. Take Waimu Shan, Keelung as an example, a large amount of floating 

debris can be clearly seen along the surface currents in this area. 

In the extraction and analysis of microplastics, the presence of microplastics was 

detected at all stations. The concentration ranged from 0.03-1.63 particles/m3, and the 

average microplastic concentration was 0.65 Ñ 0.56 particles/m3. PP and PE materials 

accounted for a higher proportion. The distribution of materials was similar to the 

results in 2020 and 2021, and to the microplastic investigation results from water 

quality monitoring stations set up by the Office of Coast Administration Construction, 

Taoyuan in 2 harbors and 4 rivers (Yongan and Zhuwei fish harbors; Shezi, Puxin, 

Guanyin and Xinwu rivers) from 2020 to 2021. The microplastics were speculated to 

come from domestic emissions, fishing equipment and daily necessities. In the 

extraction and analysis of microplastics from organisms, the microplastic concentration 

ranged from 0.01-2.58 particles/g (wet weight), and the average microplastic 

concentration was 0.31 Ñ 0.64 particles/ g (wet weight), which was lower compared to 

the results in 2020 and 2021. The highest concentration (2.58 particles/g) was observed 

in oysters sampled from the river mouth of Tamsui River, while the lowest (0.011 

particles/g) was from Sichong River in Pingtung. Concerning the material of plastic, in 

the northern, central and southern areas, the plastics collected from a single estuary 

were made up of different materials. Further investigations can trace the source of 

microplastics and analyze the type of industry upstream of the river mouths, in addition 

to cooperation with the local government, such as a water quality monitoring station set 

up by the Office of Coast Administration Construction, Taoyuan. The filtration 

principle of a microplastic collector, in combination with the 24-hour continuous 

sampling function of the monitoring station, allows better understanding of the source 

of microplastic. Concerning material, the microplastics in central and southern areas 

mainly constituted of polyethylene terephthalate (PET), followed by PP. A high 

proportion of polystyrene (PS) was observed in Wu River (Wanggong) in Changhua. 
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On the other hand, the main plastic material in organisms collected from Touqian River 

in Hsinchu was PE, and the types of microplastic detected in this station were plastic 

particles and plastic fibers, each accounting for half of the microplastics. 
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ὨМכ ѝ Ɏ ᾪɏ 

֤ ȸ111ד⇔ ἉệᶃиӁц ₤ ▲  

ȸ111-E-09 

ᴩ ᴯȸ Ӵ ◦Є  

ѻ═Ϣȸ  

Ầ֝ѻ═ϢȸḈụ☺ȳ  

ȸ1113דѣ17ѡ ᴟ11112דѣ31ѡѦ 

ȸ5,800,000а 

 

 

   Ӑ ▲ Ể Ἁệᶃц ₤ иӁȲ ◦

ᾬᴆ╬ ȴӐ ᴞӐ ḟ ѡ ᴟ11111דѣ15ѡѦȲԚᶙכӐ Җ

ȳМ ȳ⁮ ȳὧ ц Ԛ5 (Ἁ)ệᶃ ▲Ȳ66 ◕ Ἁệᶃ ▲ȷ

198 ӭ ▲ȷ 32 ₤ ₇ȳ15 Ӣᾬ (Ḷ ) ₇

ȲṳБиέ10 ₤ ₇ц4 Ӣᾬ (Ḷ ) ₇ПFTIRȴѿ Ἁ

ệᶃ ▲ПὈ ▲ иȲ о ʟᴼ ’Ṏ ц ⁮ ᴂʟ

үᴂ е ПὈ Ὠ ҟׁשṅ ᵧ Є ȷѿѬϯ Ϣ ẓ ROV

▲ Ἁệᶃ М֪ ᴄȳ ☼ȳ Ἁ֮ᶮ ◦Ӣᾬ Ѭϯ ᵂД ֪Ȳ

▲ П ϩц ὨȲӐװ ▲ ӱ ʟ Ӣ Ṇ

Ӣ ᾬ’ ᴩѬϯ Ϣ ẓROV 2ԈệᶃȲẔ҃ ▲ ц

◕ ệᶃȷѿ Ѭ זּ ▲ ἉệᶃȲ Җ Ɏ ҖӀ ʟ

Ѭ ᾬ ’Ṏ ȳ ҵѤЍʟ ӀѬ ᾬ’Ṏ ɏ Ἁệᶃ

⇔ ὑ⁮ Ɏ⅜ὧ Ӣ ʟ Ϝ е ɏȲ Ἁệᶃ Мѿכ ӣẓц

Ɫֵ ȲẔ Ɏ ὧ ʟ ’Ṏ ɏὑӐװ ᴩ ӑ Ἁ

ệᶃ ȷѿӭ ệᶃ ▲ Ӑ ȲБᶙ198כ▲ Ȳӭ ệᶃ

▲ Ὠ Ἁệᶃ ▲ệᶃᾼ ᾓᵭ Ȳ֥Ь ѿҖ ֮ ҵѤЍʟ Ӏ

Ѭ ᾬ’Ṏ ȳ ҖӀ ʟ Ѭ ᾬ ’Ṏ Ựֵȴѿ ҵѤ
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ЍᴖṕȲ ױ П ϱᾼ ☼ȲҠ ☼ױṓכ ᾼ ệᶃ ֵȴ 

ᴖ֯ ậ иέ Ἤצ Ꞌ Ϡ ₤ ᾼ׀ Ȳ֯ ⇔ Ɫ

0.03-1.63/m3Ȳӂᶁ ⇔⁄Ɫ0.65 ð 0.56 / m3ȴPPếPEᾼḊ ⁄ᴾ

ѩẂȴḊ иӁ ἤ ѿцדȳ110ד109 Ӏ╜Ἀ Ỵ Џ ֯109-110

ὑ2ד 4 (Әׄȳᴎ ȳῂІȳ їȳ ȳ ⅞ )Ἤ ПѬ

Ȳ ₤ П ▲ Ὠ֝דȲ ╥ẃᴞὑӢ♄ Ὅȳ ♄ Мṿӣᾼ

ẓцѡ ӣ₇ ȴ֯Ӣᾬ ậциέȲ ӂᶁ ⇔ ὑ0.01-2.58 

/ɜ ( )Ȳӂᶁ ⇔⁄Ɫ0.31 ð 0.64 /ɜ ( )Ȳד ὑ109ц110ד⇔

ᵅȲ ⇔ Ɫ ѬᾈᾈЀ ПḶ  (2.58/g)Ȳ ⇔ ᵅ῏⁄Ɫ ὑ⅜

ὧҳ ПḶ  (0.011 /g)ȴẔ Ḋ ȲẔМ֯ҖМ⁮ ֝ᾈЎҏ ЀἬ

ẞᾼ Ḋ ꞋצἬЛ֝Ȳ∟ Ҡ ᾈЎЀϱ ᴩ ▲Ȳ ▲ᾼѠ

֣Ҡ ϱ ₤ ᴩиέȲӼҠ ֮Ѡ╜Ἀ֥ᵂȲẂֽ Ӏ Ἤ

ПѬ Ȳ ן Ȳ ֥  24Њ Ȳ

ғ ȲḆ ẓ Пẃ ȴ Ḋ ᴖṕȲ М ⁮ ֮ Ꞌѿ

ϡӧ ϛϡ (PET)ⱢѻȲẔװⱢ PPȴ֯ о (ѵғ)Ӽצ ᾼ

ϛ (PS)ѩẂȲױҵȲ֯ ᴎ › Ἤ ᾼӢᾬ Мѻ ᾼ Ḋ ⱢPEȲ

ҏᾼ ₤Ɫ ᾼѩẂ֢ᴾϚҙȴ 

 

ȸ Ἁệᶃȳ ệᶃȳ ◦ ᾬȳ ȳḶ  

 

This project grasps the pollution hotspots of marine debris through investigations 

on floating and deep-sea debris, and on the distribution of microplastics in the sea area 

around Taiwan. From the award of this project until November 15, 2022, our team has 

completed investigations on floating (dep-sea) debris in 5 areas including northern, 

central, southern and eastern Taiwan and offshore islands, deep-sea debris in 66 voyage 

segments and floating debris in 198 visual investigations. Microplastics sampled from 

32 sea areas and 15 groups of organisms (oysters) are to be analyzed. Among them, 

microplastics from 10 sea areas and 4 groups of organisms (oysters) were analyzed 

using FTIR. In the trawl investigation for deep-sea debris, the results of the Shengang 
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Mud Shrimp Breeding Conservation Area in Changhua Binhai, Changhua County and 

the Taijiang National Park in Taijiang, Tainan differed greatly from past researches. 

During the remotely controlled underwater vehicle (ROV) investigation of deep-sea 

debris, exploration capabilities and results of the investigation are affected by 

interferences such as tides, currents, seabed topography, and marine organisms. The 

survey data showed that only 2 pieces of debris were found during the implementation 

of ROV at the Taoyuan Guanxin Algal Reefs Ecosystem Wildlife Refuge in Guanxin, 

Taoyuan, and no debris was found in other survey areas and voyage segments. The line 

transect investigation on deep-sea debris by divers found that the density of deep-sea 

debris in the northern sea area (Gongliao Aquatic Plants and Animals Reproduction 

Conservation Area in Gongliao, New Taipei City, and Keelung City Aquatic Plants and 

Animals Conservation Area in Waimu Shan, Keelung) was higher than that in the south 

(Kenting National Park of the National Museum of Marine Biology and Aquarium), 

and most of the deep-sea debris consists of fishing equipment and plastics. No deep-

sea debris was found at outlying islands (Ludao Fisheries Resources Conservation Area 

in Green Island, Taitung) during this implementation. 198 pieces of survey data have 

been completed in the visual investigation on floating debris in Taiwan main island. 

The results are consistent with the current situation of deep-sea debris investigationsð

the density of floating debris is higher at Keelung City Aquatic Plants and Animals 

Conservation Area in Waimu Shan, Keelung, and Gongliao Aquatic Plants and Animals 

Reproduction Conservation Area in Gongliao, New Taipei City which are located in the 

northern area. Take Waimu Shan, Keelung as an example, a large amount of floating 

debris can be clearly seen along the surface currents in this area. 

In the extraction and analysis of microplastics, the presence of microplastics was 

detected at all stations. The concentration ranged from 0.03-1.63 particles/m3, and the 

average microplastic concentration was 0.65 Ñ 0.56 particles/m3. PP and PE materials 

accounted for a higher proportion. The distribution of materials was similar to the 

results in 2020 and 2021, and to the microplastic investigation results from water 

quality monitoring stations set up by the Office of Coast Administration Construction, 
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Taoyuan in 2 harbors and 4 rivers (Yongan and Zhuwei fish harbors; Shezi, Puxin, 

Guanyin and Xinwu rivers) from 2020 to 2021. The microplastics were speculated to 

come from domestic emissions, fishing equipment and daily necessities. In the 

extraction and analysis of microplastics from organisms, the microplastic concentration 

ranged from 0.01-2.58 particles/g (wet weight), and the average microplastic 

concentration was 0.31 Ñ 0.64 particles/ g (wet weight), which was lower compared to 

the results in 2020 and 2021. The highest concentration (2.58 particles/g) was observed 

in oysters sampled from the river mouth of Tamsui River, while the lowest (0.011 

particles/g) was from Sichong River in Pingtung. Concerning the material of plastic, in 

the northern, central and southern areas, the plastics collected from a single estuary 

were made up of different materials. Further investigations can trace the source of 

microplastics and analyze the type of industry upstream of the river mouths, in addition 

to cooperation with the local government, such as a water quality monitoring station set 

up by the Office of Coast Administration Construction, Taoyuan. The filtration 

principle of a microplastic collector, in combination with the 24-hour continuous 

sampling function of the monitoring station, allows better understanding of the source 

of microplastic. Concerning material, the microplastics in central and southern areas 

mainly constituted of polyethylene terephthalate (PET), followed by PP. A high 

proportion of polystyrene (PS) was observed in Wu River (Wanggong) in Changhua. 

On the other hand, the main plastic material in organisms collected from Touqian River 

in Hsinchu was PE, and the types of microplastic detected in this station were plastic 

particles and plastic fibers, each accounting for half of the microplastics. 
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›ṕ 

◦ ᴾ֮פּ ῶ Ɫ71%Ȳ╥֮ ѻ ᾼ Ӣ ПϚȲ ◦ ᾬ

Ӕ֯ԓ ═ ӢȲБכⱢѷꜜ֢ ѹắẞ ϩ ᾃП Є ◦

’Ṏ ȴ Ӑ ế ắЄ ᾘỴ☼ȳ цủ ȲὔכⱢὧṸц⁮Ṹ

Ϛ П ◦ ᾬἨ ᾬ Ɏ ◦’Ṏ Ȳ109ȷ ֮ Ȳ106ɏȲḕ

ד ◦☼ ᴟ ц Пệᶃ Л Ẕ Ȳᴖ ṷ ד  П ệᶃ⁯Б

№Ɫכ цᴆ╬ ◦ӢᾬП њȴ 

◦’Ṏ צ ὑ ɦ ◦ɧ╜ ֣Ȳὑֵ ṅȳשׁ ▲

ӱ Җ Ỵ ᴫ⁮ Ỵ Ɫ ◦ ᾬ Ȳ ═ ȲҒ ᵗ

ἉệᶃȲṳ ϚḔ ḟ ◦ ᾬ Ȳὑɦ111ד⇔ ἉệᶃиӁц

₤ ▲ ɧ ἉệᶃиӁ ▲ȳ ₤ ȳ

ᴩ ệᶃ Џ ҏד Ṷ Ȳѿ ∂Ӵ Ἁệᶃц ₤ Ȳ

ϚḔᵂⱢ ◦ ᾬ╜ ứПṼ ȴ 

ᴩѠᾎ 

Ӑ ПЏᵂ ӭȲЏᵂ☼ ֽϯ Ȳ֢ Џᵂ ᴩѠᾎ Ὑֽϯȸ 

 



XX 
 

 

(Ἁ)ệᶃиӁ ▲ 

Ἁệᶃ ▲ иȲṼ Ӑ Ḗ ứП ֮ᶮ ᴩ֢ Ѡᾎ ▲

ἉệᶃȲד ⇔ ᴟ 111/10/31ѦȲѿὈ ▲Ɏ ḘỴ ӂỌ֮ᶮɏ

ᶙכԚ2 Ɫ о Ɏᴼ ’Ṏ ɏȳ ⁮үᴂɎүᴂ е ɏȷ

ѿѬϯ Ϣ ẓROV ▲Ɏ ỵỴ֮ᶮɏԚ3 Ɫ Ɏ Ӣ

Ṇ Ӣ ᾬ’ ɏȳừ Ѝ ɎὧҖṔ ừ Ỵ ɏȳῧ Ӱ

ỉɎӰ ỉ ’Ṏ ɏȷѿ Ѭ זּ ▲Ɏ Ⱶ ֮ᶮɏԚ 4 Ɫ

ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏȳ ҖӀ Ɏ Ѭ ᾬ

’Ṏ ɏȳ⅜ὧ Ӣ Ɏ Ϝ е ɏц ὧ Ɏ ’Ṏ ɏȲи

Ӂὑ Ӑ Җ ȳМ ȳ⁮ ȳὧ ц ȲԚ ᶙ9כ ▲

ἉЏᵂȷ֯ ệᶃЏᵂȲ › ▲ ᴩ ệᶃ ▲ᵂ Ȳּנ ▲

Ɏ ȳ ⇔ȳ ⇔ȳ ȳ ֣ɏȳ ▲ Ɏ Ở ȳ

Ở ⇔ȳ ḇ ȳ ḇ ⇔ɏȳệᶃ ӭц ɎҔᵶ ȳ ӣ

ẓȳ’ цẔ҃ ɏ ד Ȳḕװ ▲ Ɫ15ᴟ30и ѿӭ ᾎ

ệᶃȲᴟюᶙ180כ ▲ ц ◦’Ṏ еӖּד ȳṥ▲ Ἤ

֫ Ὠṳכ ệᶃ ⇔ȴ 

₤  

Ӑ ὑ Ӑ ҖȳМȳ⁮ȳὧ ѻ ᾈЎҏ ЀỂ ᴩ ѬМц

Ӣᾬ М ₤ ₇ ц Ȳ 32 Ѭ ₇ц15Ӣᾬ Ḷ

₇ȲὑҖ Җ Ѭᾈц ᴎ › Ȳ 2 ȷМ ὑ ∟

ȳ о ȳ о Ѭ Ȳ 3 ȷ⁮ ὑ ϥ ȳ ⁮ ѝ ȳ

⁮ Ѭ ȳ ⁮ϡЧ ȳ  еἇ ȳ ⅜ ȳ⅜ὧҳ Ȳ 7

ȷᴖὧ ⁄ὑ ὧẨ⁮ ȳῧ ṃỚ ȳῧ ếӂ цừ Ȳ

4 ȲԚ 16ᾈЎЀȲṿӣ Ѭ ₤ Manta net 5mц

15mП Ѭ ₇Ȳ ᶙ32כ ₇ȷӢᾬ Ḷ иȲṼ ϱ 16

ᾈЎЀ Ὼ Ḷ ȲԚᶙכ 15Ӣᾬ Ḷ ₇ȴѿ Ӵ ҵמּ
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ԏ ᴩ ₤ ₇ứἤиέԚᶙ14כɎ10 Ѭ ₇ц4 Ӣᾬ Ḷ

₇ɏȴ 

 

Ầᵗ ᴩ (Ἁ)ệᶃ Џᵂ 

Ӑ Ầᵗ ᵂ ◦ ᾬ ЏᵂכὨד Ȳв Ҕᵶ ἉệᶃиӁȳ

ệᶃиӁȳ ѬцӢᾬ ᵶ ȳ ȳ ’ ד ЏᵂכὨד

⇔ ▲ Ȳѿ о ᵧ ệᶃиӁȳ ц ᵶ ȳ ⇔

Ȳ ц ᵂᴟю80ԓ Ȳṿӣᴟю100 ґ ֙ 100ԌכὨד ȴ 

ᴩ╜ ֥Ṷ  

Ӑ Ầᵗ Ӑ Ὠכ ד ᴩ╜ṶừȲ Ἁệᶃ Ὠכ▲

ᵂכ ѱц ѱɎ ҔᵶỴϱ ȳѬϯ ᵂ ᶮɏȲṳ╕ṙ DVD ԏ

ӻȴҫẦᵗ ’ ᴩ╜ ɦ֣ ɧ ᴕȳ ᵂцẔ҃ד

Ṷừȴ 

Ὠ  

Ϛȳ֯ ệᶃ ▲Ѡ ȲӐ ᴞ1113דѣᴟ10ѣԚᶙ198כ ▲ Ȳ

֥Ӑ Ḗ Ὑ ứᴟюᶙ180כ ệᶃ ▲ ὨȲṳ ṥ֫

цЏᵂ ṥ▲ ἨеӖּד ֫ Ȳ֪ד111ױ⇔ ệᶃҔᵶӐ

цеӖ֫ Ԛ Ȳװ297 102Њ 33и Ȳ

1,210.9еṭȲԚּנ 1,799ԈệᶃȲ ▲ ◕Мצ 52.86%ᾼ נּ ẞ

ệᶃȲᴷ ệᶃ ⇔ Ɫ 1.38~136.63Ԉ/ӂѠеṭȲ ệᶃӂᶁ ⇔Ɫ

55.19Ԉ/ӂѠеṭȲӦὑệᶃ ⇔Ɫ‍ иᵉȲ╝ἕ ӂᶁ

⇔ȲӐ ᴕ Ɏ2018ɏȲѿ ᾎ Ȳ ∟Пӂᶁ ⇔

Ɫ41.08Ԉ/ӂѠеṭȴ צד2020 108Ȳ2021צד 454Ȳ

2020ȳ2021ȳ2022Ϯד ▲Пиέ Ὠ ӱȲ Ể ệᶃӂᶁ

⇔иᵑⱢ69.63Ԉ/ӂѠеṭȳ52.20Ԉ/ӂѠеṭц55.19 (41.08)Ԉ/ӂѠе

ṭȲ ӂᶁ ⇔ Ὑ оȲṳѿҖ ệᶃӂᶁ ⇔ Ȳя

ẔⱢ Ӏȳ ҖӀ ȲẔװⱢὧ ừ Ϸҏ ệᶃ ⇔ȴѿủ
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ἤ оȲ1113דѣᴟ6ѣ ▲Пӂᶁệᶃ ⇔ ȲẔ109דᴟ110ד

▲Ɫ 3ủц 4ủ ȴѿệᶃ ᴖṕѿכ Ҝ ȲẔװṼ

ᶧⱢ’ цẔ҃ ⱢѻȲ ệᶃד3 Ȳ ȳ’ ц

Ẕ҃ П ệᶃ Ὑ ϯ ȴ 

ϡȳ Ἁệᶃ ▲ иȲṼ Ӑ Ḗ ứП ֮ᶮ ᴩ֢ Ѡᾎ ▲

ἉệᶃȲѿὈ ▲Ɏ ḘỴ ӂỌ֮ᶮɏᶙכԚ2 Ɫ о Ɏᴼ

’Ṏ ɏȳ ⁮үᴂɎүᴂ е ɏȷѿѬϯ Ϣ ẓ ROV

▲Ɏ ỵỴ֮ᶮɏԚ3 Ɫ Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏȳ

ừ Ѝ ɎὧҖṔ ừ Ỵ ɏȳῧ Ӱ ỉɎӰ ỉ

’Ṏ ɏȷѿ Ѭ זּ ▲Ɏ Ⱶ ֮ᶮɏԚ4 Ɫ ӀҵѤЍɎ

ӀѬ ᾬ’Ṏ ɏȳ ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏȳ⅜ὧ

Ӣ Ɏ Ϝ е ɏц ὧ Ɏ ’Ṏ ɏȲԚ9 ▲

Ȳ66◕Ȳ 65Њ 15и Ȳ 131.400еṭȲ

Ԛּנ ẞ150ԈệᶃȲ ▲ ◕М54.55%צᾼ נּ ẞệᶃȲӂᶁệᶃ

⇔ Ɫ0 ~ 17619.05Ԉ/ӂѠеṭȲʌ Ἁệᶃӂᶁ ⇔Ɫ557.62Ԉ

/ӂѠеṭȴӦὑệᶃ ⇔Ɫ‍ иᵉȲ╝ἕ ӂᶁ ⇔ȲӐ

ᴕ Ɏ2018ɏȲѿ ᾎ Ȳ ∟Пӂᶁ ⇔Ɫ

148.70Ԉ/ӂѠеṭȲӐװ ▲ ⇔ệᶃ֮ ȲҔᵶ ҵѤЍȳ Җ

ȳ⅜ὧ Ӣ ȲԚ 10ȲẔМѿ Ӏ ὑ װ Ɫ

ȲԚ 5 ȴ דᴟ111ד109 ἉệᶃӂᶁệᶃᴖṕȲѿ

Җ ӀҵѤЍȳ ҖӀ Пệᶃӂᶁ ⇔═ сȲẔװⱢ⁮ ⅜ὧ

Ӣ ӂᶁ ⇔ Ὑ ϯ ȴѿ Ἁệᶃ ᴖṕȲяẔⱢ Ȳ

ѿ ӣẓҜ ֵȲẔװⱢ ȴ ᴖṕȲ ◦ệᶃѿ ₇Ɫѻ

ЄỨȲֽӰоҒЏ Ἤ ӢП ₇Ȳֽ ȳ ӣẓȳ’ цᴪὢ/Ӂ

/І ȴ 

Ϯȳ ₤ Џᵂ иȲӐ ᴟ11110דѣ31ѡѦȲὑ Ӑ

ҖȳМȳ⁮ȳὧ ѻ ᾈЎҏ ЀỂ ᴩ ѬМцӢᾬ М ₤

₇ ц Ȳ циέ32 Ѭ ₇ц15 Ӣᾬ Ȳѿ
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Ӵ ҵמּ ԏ ᴩ ₤ ₇ứἤиέԚ 14Ɏ10 Ѭ

₇ц4 Ӣᾬ Ḷ ₇ɏȲ ֥Ӑ Ḗᶙ30כ Ѭ ₇ц15

Ӣᾬ Ȳṳᶙ10כ ₇ѿּמҵԏ ᴩ ₤ ₇ứἤиέȴ 

ҳȳ ᴩ Ӵ ҵמּ ԏ (PerkinElmer Micro-FTIR) ᾼ10 Ѭ ₇Ȳ

ѿ ∟ 15mẓ ⇔ Ɫ 1.63 (/m3)ȲẔװ ∟

5mⱢ1.29 (/m3)ц о 5 mⱢ1.23 (/m3)Ȳ ᵅ

⇔ҏ ὑῧ ṃỚ 5 mⱢ0.03 (/m3)Ȳ Ḋ ӱꞋ╥

Ѷ (PP)Ҝ ЄỨȲẔװⱢ ϡӧ ϛϡ (PET)ȳ ϛ (PE)ц

ϛ (PS)ȷ ᶮᾭѿ ц ѱⱢѻȴҫ22 Ѭ ₇ ԏ

ѿ ᵒ ᾎѠה и ₤ ᾼ֯׀Ȳ ϚḔ ᴷ ⇔Ȳ

ѿ ⁮ ѝ 15mẓ ⇔Ɫ 0.89 (/m3)ȲẔװ  е

ἇ 15mⱢ0.79 (/m3)цῧ ếӂ 15mⱢ0.66 (/m3)ȴ

ϱ ὨȲ32 Ѭ ₇ ⇔ Ɫ0.02~1.63 (/m3)Ȳӂᶁ

⇔⁄Ɫ0.65 ð 0.56 (/m3)Ȳӂᶁ ⇔П ꜙЄȲҠ Ὑᴯὑ

Л֝ ᾈЎҏ ЀП иᵉЛᶁȴ 

ХȳӢᾬ ₤ ₇иέ ὨȲѿ ᴩ Ӵ ҵמּ ԏ

(PerkinElmer Micro-FTIR) П 4 Ӣᾬ Ḷ ₇ ҵ ₤Ȳ ӱ

о Ѭ Ӣᾬ Ḷ П ⇔ 0.1/ɜ ( )ȲẔװ › ц

⇔иᵑ֢0.3/ɜ ( )Ȳ ᵅⱢҳ 0.01/ɜ ( )ȴ ᶮ

ᾭᴖṕѿ Ҝ Ȳ Ḋ ѿPETцẔ҃ Ɫѻȴҫ11Ӣ

ᾬ Ḷ ԏ ѿ ᵒ ᾎѠה и ₤ ᾼ֯׀Ȳ ᴷ

⇔Ȳѿ ѬᾈӢᾬ Ḷ ẓ ⇔2.58/ɜ ( )ȲẔװⱢ

⅜ Ӣᾬ Ḷ ⇔ 0.5/ɜ ( )ȳϥ Ӣᾬ Ḷ

⇔ 0.41/ɜ ( )ц Ӣᾬ Ḷ ⇔ 0.28/ɜ ( )ȴ ϱ

ὨȲӢᾬ Ḷ ₇Пӂᶁ Юὑ0.47-8.31/ɜ ( )Ȳ ӂᶁ

⇔ ὑ0.01-2.58 /ɜ ( )Ȳӂᶁ ⇔⁄Ɫ0.31 ð 0.64 /ɜ ( )ȴ 

гȳẦᵗ ᴩ (Ἁ)ệᶃ ЏᵂȲӐ Ầᵗ ᵂ ◦ ᾬ ЏᵂכὨ

ד Ȳв Ҕᵶ ἉệᶃиӁȳ ệᶃиӁȳ ѬцӢᾬ ᵶ ȳ
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ȳ ’ ד ЏᵂכὨד⇔ ▲ Ȳṳ ד ѿ

оѠהᵧ Ȳṳ 80ѿϱכὨד Ɫԓ Ȳᶙ100כԌԓ ֙ẚȴ 

∟ Џᵂ∂  

Ϛȳ111ד ἉệᶃṿӣὈ ▲ᾎцѬϯ Ϣ ẓ ROV ▲Џᵂ иȲẒ῏

Ꞌắ ὑ Ἠ Ȳ ▲ Ὠ Ӣ ▲ ӑ ệᶃἨֵ Ɫ

Ȳ ЊП ȳ Ἠ ѱ Ȳ ᾎ ֮

Ἁệᶃ ᾓц Ȳ Ӑ ѻ ӭᾼ╥ ▲ П Ἁệᶃ оȲ∂

ӑẃ ṿӣὈד111 ▲ц ROV ▲П ṿӣѬῐ Ѭ זּ ▲

ἉệᶃȲ ϚḔ ѩדᴟ111ד109 Ȳ Ὑױ ᾼệᶃ ╥ᵡצ ю

Ἠ╥ắ ▲Ѡᾎ֪ ệᶃ Ẕצ оȴ 

ϡȳ ệᶃӭ ▲ иȲᴞ109דᴟЭ(111)ד ▲ Ὠ ӱȲѿ Җ

ȳ Җ ц ⁮ Ɫѻ Ȳѻ ֪ ὑ

Ӑ ϢЀ ȳӻ ц ֵП Ӏ Ȳ∂ ∟ Ҡὑ ṷ

∂Ӵ ệᶃ Ȳ Ɫ∟ ệᶃП ȲѿϠ ῺỴ

ᾬ ц ᵑПМ  оȴ 

Ϯȳ Ӑ ệᶃӭ ▲ȳеӖּד ệᶃӭ ▲цӐ Ἁ

ệᶃ ▲Ȳᶺ Ἤ П ệᶃц ἉệᶃӶ иᵑⱢ 9,382,300Ԉ

ц94,795,400ԈȲắ ὑӐ ᴩП ▲ ᴯ ⇔ ȲἬᴷ ПӶ

Ҡ Ἤצ Ȳ∂ ӑẃ ֢ ᴩ ἉệᶃП

Ȳ ӦЊ ȳ ⇔цֵ ᴯП ᴩѠהȲԓ ֢ П

Ἁệᶃ ᾓȲѿ ẞᴷ ᶺ ◦ ᾬᴆ╬П ᾭᾓȲṳҠᵂⱢ∟

ȳϤᾎ Ғ ệᶃ ạПד Ṽ ȴ 

ҳȳӐ Ἤ ▲Пệᶃ Ӣ ṿӣ ֵ (Ἁ)ệᶃѿ ₇

Ɫ Ȳ∂ ϚḔҠ ₇ цẃ Ȳѿ юệᶃ Ϥ ◦ȴ 

ХȳӐ ᾬӑᶔ П еהȲᶺ Ḷ М

ᾬӑᶔ Ɫ796Ԉȴắפּ ὑӐ ᴩП ▲ ᴯ ⇔ ȲἬᴷ

П ᾬӑᶔ Ҡ Ἤצ Ȳ∂ ӑẃ ֢

Ὅ ᴩ ᾬП Ȳ ӦЊ ȳ ⇔цֵ ᴯП
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ᴩѠהȲԓ ֢Ὅ П ᾬ ᾓȲѿ ẞᴷ ᶺ

ᾬᴆ╬П ᾭᾓȲṳҠᵂⱢ∟ ȳϤᾎ Ғ ệᶃ ạПד

Ṽ ȴ 

гȳ ₤ ⇔ắẞ֮ ᾼ צ ѿҵȲꜙᴟὑủ ȳᾈЎ☼ ц ֮

☼ צ Ȳ   ═ ▲ṳצ ᴷᾈЎП Ὅ ȴ 

ϝȳѿӐד⇔ циέПӢᾬ (Ḷ ) ⇔Ꞌ М ȳ ȳ ȳּר

ҵѝ Ὼȷᴖד ᵅὑ ȳѩᵓ цМ Ӏ ȴ ᴖ ҵП
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Ϛ   

1.1 ￼  

◦ ᴾ֮פּ ῶ Ɫ71%Ȳ╥֮ ѻ ᾼ Ӣ ПϚȲ ◦ ᾬ

Ӕ֯ԓ ═ ӢȲБכⱢѷꜜ֢ ѹắẞ ϩ ᾃП Є ◦

’Ṏ ȴẔМϭѿ ϢⱢӶ ȳ ᴟ ◦ П═ϵἤȳϢ Пᾬ Ἠ

ệᶃ Ȳ֯ Ϥ ◦ ∟Ȳ Ӧ ц ои ᵂӣᴖ ӢП ₤ ԓ

цӢ ꜙ ȴ֪ױ ֥ ᵫȲԛЛᴩ ḟȲӑẃȲ ◦Мᾼệᶃ

ѩ Ḇ Ɏ ∑ Ȳ109ɏȴ 

Ӑ ế ắЄ ᾘỴ☼ȳ цủ ȲὔכⱢὧṸц⁮ṸϚ П

◦ ᾬἨ ᾬ Ɏ ◦’Ṏ Ȳ109ȷ ֮ Ȳ106ɏȲḕד ◦

☼ ᴟ ц Пệᶃ Л Ẕ Ȳᴖ ṷ ד  П ệᶃ⁯БכⱢ№

цᴆ╬ ◦ӢᾬП њȴ 

◦’Ṏ צ ὑ ɦ ◦ɧ╜ ֣Ȳὑֵ ṅȳשׁ ▲

ӱ Җ Ỵ ᴫ⁮ Ỵ Ɫ ◦ ᾬ Ȳ ═ ȲҒ ᵗ

ἉệᶃȲṳ ϚḔ ḟ ◦ ᾬ Ȳὑɦ111ד⇔ ἉệᶃиӁц

₤ ▲ ɧ ἉệᶃиӁ ▲ȳ ₤ ȳ

ᴩ ệᶃ Џ ҏד Ṷ ȴ ệᶃ ▲ иȲ ӭ ᾎ

▲ ệᶃиӁц ȷ Ἁệᶃ ▲Ṽ Л֢֝ᵑ ᴩɦὈ ▲ɧȳ

ɦѬῐ Ѭ זּ ɧцɦѬϯ Ϣ ẓ ROVɧѠᾎ ▲ ἉệᶃиӁȳ

ц ⇔ȷҫὑ Ӑ ҖȳМȳ⁮ȳὧѻ ᾈЎҏ ЀỂ ᴩ ѬМцӢ

ᾬ ₤ циέȴ 

Ṽϱ П (Ἁ)ệᶃ ▲ ᴕ108ד ᴥếӂ ɦ Ỵệᶃ

ɧМ Ỵ ᴆ╬ ⇔Ȳṳ ᴕ109דц110ד ▲ ═ ἋᴼȲѿ

  Ἁệᶃḛ ӭᾼȲ֪ױ ứὑ ӀѬ ᾬ’Ṏ ȳ ҖӀ

Ѭ ᾬ ’Ṏ П Ὼ ȳ Ӣ Ṇ Ӣ ᾬ’ ȳᴼ

’Ṏ ȳүᴂе ȳ Ӵ ◦Ӣᾬ ᾬ Ṏ ȳῧ Ӱ ỉ

’Ṏ ȳὧҖṔ ừ Ỵ Ɏ ’ ɏȳ
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’Ṏ ֮ ᴩ ▲Ȳֽ  1Ἤӱȷ ₤ иȲ⁄ ứ ֮

ҏ ЀȲ ᴩӢᾬ ȳиέṳ ҏẓ ∂ Ȳ ֥ ◦’Ṏ ◦

ᾼ ╜ цӭ ȲẦᵗ ȳ ᴩцᴩ╜ ֥ Ṷ Ȳѿ ∂Ӵ Ἁệᶃц

₤ Ȳ ϚḔᵂⱢ ◦ ᾬ╜ ứПṼ ȴ 

 

 

 1 Ӑ (Ἁ)ệᶃ ▲ ◦’  

 



3 
 

1.2 ӭ  

Ṽ Ӑ П Ḗ ὙȲӭ ֽϯȸ 

1. ▲ц Ӑ ҖȳМȳ⁮ȳὧ ц Ể ֮ Ἁ ȳ Ἁệ

ᶃиӁ ц ⇔Ҡᴩ ▲ȴ 

2. иέ Ἁệᶃ ПῈכ иӁцủ ἤ оȲц∂Ӵ ệᶃד

ѿ ᾬᴆ╬ ȴ 

3. Ἁệᶃ ▲ѠהṼ֮ᶮ Ȳ∂ Ṇ ἤ ἉệᶃиӁ ▲ȲṳṼ ▲

ה Ӕȴ 

4. ◦ ᾬ֢ Ɏᴟю иⱢ ȳ ẓȳ’ ȳẔ҃ 4 ɏ

Ӣ ȳṿӣцӶ ᴩ ▲ȴ 

5. иέ в цӢᾬ ₤ ᵶ цḊ ȲѿḆ ᾭᾓȴ 

6. ֥› ד ȲẦᵗ ◦’Ṏ ц Ṯ ◦ ᾬד Џᵂȴ 

 

  



4 
 

1.3 Џᵂ ӭ 

Ӑ Џᵂ ӭȸ 

Ϛȳ (Ἁ)ệᶃиӁ ▲ ɎϚɏ ▲ цװ  

Ӑ ҖȳМȳ⁮ ц Ể

Ɏ ◦’ ц Ӣ ᾬ Ȳѿ

֮ Ἁ цệᶃ ѿц ц

⇔Ҡᴩ ▲ⱢѻɏȲ Ἁệᶃ ▲ ᵂ

ᴟю 5 Ȳװ15  ⇔ ᴟ

ю ẞ12,000еѐȴ 

› ▲ Ȳ ệᶃ ▲ᵂ

Ȳּנ ▲ Ɏ ȳ ⇔ȳ

⇔ȳ ȳ ֣ɏȳ ▲ Ɏ Ở ȳ

Ở ⇔ȳ ḇ ȳ Ὠ ⇔ɏȳệᶃ ӭц

ɎҔᵶ ȳ ӣẓȳ’ цẔһ ɏ

ד Ȳḕװ ▲ 15ᴟ30и ѿӭ

ᾎ Ȳᴟюᶙ180כ ▲ ц Ӑ е

Ӗּד ȳṥ▲ Ἤ֫ Ὠṳכ ệᶃ

⇔ȴ 

Ɏϡɏ ▲Ѡᾎ 

Ɏ Ỵ5 вɏ ḘỴ ӂỌ֮

ᶮ ѿὈ ▲ᴟю3 ȷװ ỵỴ֮ᶮ ѿѬ

ϯ Ϣ ẓ ▲ᴟю3 ȷװ Ⱶ ֮ᶮ ѿ

ѬϢ ▲ᴟю3 ȴẔװ иᵑṼװ

ц ⇔ȳᾎ҆цᶾ ạ ᵑ ӣП

▲Ѡᾎц ẓ ɎֽᵓӣὈ ▲ȳ Ѭ

Ϣ ȳ ȳῈ ȳѬϯ ȳѬϯ Ϣ ẓ

ɏȴ   
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ɎϮɏ ▲  

иᵑὑ Ӑ ҖȳМȳ⁮ȳὧ ц Ể

ᵑ ᴩ1װ(ᵶ)ѿϱ ▲ȴ 

ɎҳɏиӁ  έשׁ▲

(1) ∂ Ӑ ҖȳМȳ⁮ȳὧ ц Ể

Ἁệᶃ Ɏ ֥ừи ɏȳиӁᴯ

ɎGPSɏứᴯ ȳ ⇔ Ӑ ▲ Ȳṳ

иέ Ἁệᶃ ПῈכ иӁцủ ἤ оȲ

ц∂Ӵ ệᶃד ѿ

ᾬᴆ╬ệᶃȴ 

(2) ◦ ᾬ֢ Ɏᴟю иⱢ ȳ

ẓȳ’ ȳẔ҃ 4 ɏ Ӣ ȳ

ṿӣцӶ ᴩ ▲ȲẔМ ẓ

Ҕᵶ Ӣ ᾬ ▲Ɏֽ ȳ

’ ɏȲѿ ֥ἤׁשṅиέẔӑᶔ П

ц Ϥ ד◦ Ȳ ᴞ

ᵅ ᾬ Ϥ ◦ ȴ 

ϡȳ ₤  ɎϚɏ Ӑ ҖȳМȳ⁮ȳὧ ѻ ᾈЎ

ҏ ЀỂ ᴩ ѬМцӢᾬ ɎֽḶ

ἨẔ҃ᾬ ɏМ ₤ ₇ ц Ȳ

ᴷ иέ 30 Ѭ ₇ц15 Ӣ

ᾬ ₇Ȳ ֥Џᵂ ӭϚП Ὼ

ȲѿῴḔϠ ẔҠ Пד ἤȴ 

Ɏϡɏ› ₇ ẓ҅ῶἤȲᴟю 10 ₇

ѿּמҵԏ ἨἮ ԏ иέ ᴩ ₤ ₇

ứἤиέȴ 

ϮȳẦᵗ ᴩ (Ἁ)ệᶃ

Џᵂ 

Ầᵗ ᵂ ◦ ᾬ ЏᵂכὨד Ȳв

Ҕᵶ ἉệᶃиӁȳ ệᶃиӁȳ ѬцӢᾬ
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ᵶ ȳ ȳ ’ ד Џᵂ

⇔דὨכ ▲ ȴכὨד Ɫԓ Ȳṳᴟ

юѿ100 ґ ֙ ᴟю80 100Ԍȴ 

ҳȳᴩ╜ ֥Ṷ  ɎϚɏ (Ἁ)ệᶃ Ὠכ▲ ᵂכ ѱц

ѱɎ ҔᵶỴϱ ȳѬϯ ᵂ ᶮɏȲ

ṳ╕ṙDVDԏ ӻȴ 

ɎϡɏẦᵗ ᴩ╜ ɦ֣ ɧ ᴕȳ

ᵂцẔ҃ד Ṷừȴ 

ɎϮɏẦᵗ ◦ ᾬ ▲ȳ цΩ ד

ц Ӂᵂ ȴ 

Ɏҳɏ Ӑ ♆ ᴩ ȴ 

 

 ȳ Њ Ӵ Ӑכ ◦ ᾬᴆ╬П ȲⱢ ’Ӑ

ὑ ᴩ П ȳѠᾎȳ циέ

֥ӭ›╜ Ḗ ▲Ѡהц ὨȲ

╝Ӑ Ṽ ᷾ ỗ П∂ ȲכӴ

Њ ȴ 
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1.4 ᴩכὨ  

Ӑ ṼӐ Пᶙ֢כЏᵂ ӭ ֽῶ 1Ȳ ᴩ ᶮц ⇔ Ὑֽῶ Ȳ

ᴩ ӡ ֽῶ  

 

ῶ 1 Ӑ ПЏᵂ  

ѡ  Џ W    в   Ὑ   

3/17 Ӑ ḟ  
ẃѝȸ ◦ỗ ◦’Ṏ ד111 3ѣ

29ѡ ’ ֿ 1110003160ẗ ȴ 
 

3/28 
ẃẗ Ӑ  

’פּ ן  Ϛ  

Ṽ ◦ỗ ◦’Ṏ 3ѣ28ѡד111

’ ֿ 1110003155ẗ ȴ 
 

4/17 
Ӑ Џᵂ

 10Ԍה1

Â еѝȸӐ 4ѣ13ѡד111 ֿ

1110007505ẗȴ 

Â ẃѝȸ ◦ỗ ◦’Ṏ 5ד111

ѣ12ѡ ’ ֿ 1110003689ȴ 

 

5/19 

ϡװ Ӑ Џ

ᵂ Ḃ ה1 10

Ԍ 

Â Ṽ ◦ỗ ◦’Ṏ 5ѣ19ד111

ѡ ’ ֿ 1110003689ẗ ȴ 

Â ֝ еѝȸ1116דѣ1ѡ ’ ֿ

1110004986ẗȴ 

 

5/17 ₤  Җ ѬᾈɎ5mȳ15mɏȲԚ 2   

5/17 Ӣᾬ ɎḶ ɏ  Җ ѬᾈȲ 40-45Ḷ   

5/9-6/22 ệᶃ ▲ᵂ  ҵѤЍɎ20ɏ  

5/20 Ἁệᶃ ▲ᵂ  ҵѤЍɎ Ѭ זּ ▲ɏ  

5/23 ệᶃ ▲ᵂ  о Ɏ5 ɏ  

5/23 ₤  о Ɏ5mȳ15mɏȲԚ 2   

5/23 Ӣᾬ ɎḶ ɏ  о Ѭ Ȳ 40-45Ḷ   

5/23 Ӣᾬ ɎḶ ɏ  о Ȳ 40-45Ḷ   

5/23 Ӣᾬ ɎḶ ɏ  ϥ Ȳ 40-45Ḷ   

5/24 Ӣᾬ ɎḶ ɏ  ⁮ ѝ Ȳ 40-45Ḷ   
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ѡ  Џ W    Џ W  в   Ὑ   

5/24 Ӣᾬ ɎḶ ɏ  ⁮ Ѭ Ȳ 40-45Ḷ   

5/24 Ӣᾬ ɎḶ ɏ  ϡЧ Ȳ 40-45Ḷ   

5/24 Ӣᾬ ɎḶ ɏ   еἇ Ȳ 40-45Ḷ   

5/25 ệᶃ ▲ᵂ  ⅜ὧ Ӣ Ɏ4 ɏ  

5/25 Ѭ זּ ▲ ⅜ὧ Ӣ   

5/25 Ӣᾬ ɎḶ ɏ  ⅜ Ȳ 40-45Ḷ   

5/25 Ӣᾬ ɎḶ ɏ  ⅜ὧҳ Ȳ 40-45Ḷ   

5/26 ệᶃ ▲ᵂ  о Ɏ6 ɏ  

5/26 Ἁệᶃ ▲ᵂ  о Ὀ Ɏ ᶮ ɏ ▲  

5/28 ₤  ∟ Ɏ5mȳ15mɏȲԚ 2   

5/28 Ӣᾬ ɎḶ ɏ  
Â ∟ Ȳ 40-45Ḷ  

Â ᴎ › Ȳ 40-45Ḷ  
 

5/30 ệᶃ ▲ᵂ  ⁮ ᴂ Ɏ14ɏ  

5/30 Ἁệᶃ ▲ᵂ  ⁮ ᴂ Ὀ Ɏ ᶮ ɏ ▲  

5/30 ₤  
Â ⁮ ѝ Ɏ5mȳ15mɏȲԚ 2  

Â ⁮ Ѭ Ɏ5mȳ15mɏȲԚ 2  
 

5/31 ₤  
Â ϡЧ Ɏ5mȳ15mɏȲԚ 2  

Â  еἇ Ɏ5mȳ15mɏȲԚ 2  
 

6/1 ₤  ῧ ṃỚ Ɏ5mȳ15mɏȲԚ 2   

6/1 Ӣᾬ (Ḷ )  ῧ ṃỚ Ȳ 40-45Ḷ   

6/1 Ӣᾬ (Ḷ )  ῧ ếӂ Ȳ 40-45Ḷ   

6/1 Ӣᾬ (Ḷ )  ừ Ȳ 40-45Ḷ   

6/2 ₤  ὧẨ⁮ Ɏ5mȳ15mɏȲԚ 2   

6/2 Ӣᾬ (Ḷ )  ὧẨ⁮ Ȳ 40-45Ḷ   

6/3 ᴩ М ᵫᵂ  
Â М ᵫ 

Â ד ₇ циέ 
 

6/6 Ӣᾬ (Ḷ ) Ӑ  
6/6Ԓ ᴩ15 ПӢᾬ Ӑ ȳ 

и ц נּ  
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ѡ  Џ W    Џ W  в   Ὑ   

6/7 ₤ ₇  6/7ᴩ ₤ ₇П›   

6/8 ₇  6/8ᴩ ₤ ₇П ╚   

6/8 Ӣᾬ (Ḷ ) Ӑ  
Â ᴩӢᾬ ɎḶ ɏ Ӑ › Ḕ  

Â ᴩ цFTIRиέ 
 

6/14 ệᶃ ▲ᵂ  ҖӀ Ɏ8 ɏ  

6/14 Ἁệᶃ ▲ᵂ  ҖӀ Ɏ Ѭ זּ ▲ɏ  

6/20 ệᶃ ▲ᵂ  Ӏ Ɏ6 ɏ  

6/20 Ἁệᶃ ▲ᵂ  Ӏ ɎѬϯ Ϣ ẓROV ▲ɏ  

6/23 ệᶃ ▲ᵂ  ừ Ѝ Ɏ17ɏ  

6/23 Ἁệᶃ ▲ᵂ  ừ Ѝ ɎѬϯ Ϣ ẓROV ▲ɏ  

6/23 ệᶃ ▲ᵂ  ὧ Ɏ8 ɏ  

6/23 Ἁệᶃ ▲ᵂ  ὧ Ɏ Ѭ זּ ▲ɏ  

6/24 ệᶃ ▲ᵂ  ὧ Ɏ8 ɏ  

6/24 Ἁệᶃ ▲ᵂ  ὧ Ɏ Ѭ זּ ▲ɏ  

6/24 ệᶃ ▲ᵂ  ῧ Ӱ ỉɎ5 ɏ  

6/24 Ἁệᶃ ▲ᵂ  ῧ Ӱ ỉɎѬϯ Ϣ ẓROV ▲ɏ  

6/24 
6/30›ẗ М ᵫ 

 10Ԍה1

еѝȸӐ ד111 6ѣ 24ѡ ֿ

1110013437ẗ 
 

7/20 М ᵫ ▲ ◦’Ṏ ң Ӑ М ᵫ ▲   

7/21-8/2 М ᵫ Ӕᾪ 
еѝȸӐ ד111 8ѣ 2ѡ ֿ

1110016520ẗ 
 

7/28-30 ₤  ᴎ › Ɏ5mȳ15mɏȲԚ 2   

8/30 
М ᵫ Ӕᾪ ▲

֝  

ẃѝȸ111ד 8ѣ 30ѡ ’ ֿ

1110007779ẗ 
 

8/16 ₤  
Â ừ Ɏ5mȳ15mɏȲԚ 2  

Â ῧ ếӂ Ɏ5mȳ15mɏȲԚ 2  
 

9/1 ₤  ⅜ὧҳ Ɏ5mȳ15mɏȲԚ 2   

9/15 Ἁệᶃ ▲ᵂ  ҵѤЍɎ Ѭ זּ ▲ɏ  

9/15-

9/16 
ệᶃ ▲ᵂ  ҵѤЍɎ13 ɏ  
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ѡ  Џ W    Џ W  в   Ὑ   

9/17 Ἁệᶃ ▲ᵂ  о A ɎὈ ▲ɏ  

9/17 ệᶃ ▲ᵂ  о Ɏ8 ɏ  

9/17 ₤  о Ѭ Ɏ5mȳ15mɏȲԚ 2   

9/26 Ἁệᶃ ▲ᵂ  ὧ Ɏ Ѭ זּ ▲ɏ  

9/26 ệᶃ ▲ᵂ  ὧ Ɏ11ɏ  

9/27 Ἁệᶃ ▲ᵂ  ⅜ὧ Ӣ Ɏ Ѭ זּ ▲ɏ  

9/27-

10/1 
ệᶃ ▲ᵂ  ⅜ὧ Ӣ Ɏ14ɏ  

9/29 Ἁệᶃ ▲ᵂ  ừ Ѝ ɎROVѬϯ Ϣ ẓ ▲ɏ  

9/29 ệᶃ ▲ᵂ  ừ Ѝ Ɏ6 ɏ  

10/1 ₤  ⅜ Ɏ5mȳ15mɏȲԚ 2   

10/2 Ἁệᶃ ▲ᵂ  о BȳC ɎὈ ▲ɏ  

10/2 ệᶃ ▲ᵂ  о Ɏ9 ɏ  

10/3 Ἁệᶃ ▲ᵂ  ɎROVѬϯ Ϣ ẓ ▲ɏ  

10/3 ệᶃ ▲ᵂ  Ɏ10ɏ  

10/4 Ἁệᶃ ▲ᵂ  ҖӀ Ɏ Ѭ זּ ▲ɏ  

10/4 ệᶃ ▲ᵂ  ҖӀ Ɏ9 ɏ  

10/5 Ἁệᶃ ▲ᵂ  ῧ Ӱ ỉɎROVѬϯ Ϣ ẓ ▲ɏ  

10/5 ệᶃ ▲ᵂ  ῧ Ӱ ỉɎ6 ɏ  

10/15 Ἁệᶃ ▲ᵂ  ⁮үᴂɎὈ ▲ɏ  

10/15 ệᶃ ▲ᵂ  ⁮үᴂɎ11ɏ  

10/16 ₤ FTIR 
FTIRиέȸᶙכ 10 ҏ Ѐ ₇ц 4 Ӣᾬ

Ḷ ₇ 
 

10/16 ᴩ Ӓ ᵫ 
Â ▲ ц  

Â Ӓ ᵫ 
 

11/8 ῏  

ң Ӑ ῏ Ȳ ỗ ȸ 

Â ỗ Ɏ Ӵ ◦Ӣᾬ ᾬ  ɏ 

Â Ѡụ ỗ ɎЏ ṅᶾשׁ ἬӘ
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ᶾ  ɏ 

Â ᵩ֤ỗ Ɏ ӴМҶЄ ֮ דּ ›

ӣׁשṅМїᵗ ṅשׁ ɏ 

◦’Ṏ цӐ ῏ȸ 

Â ◦’Ṏ ȸѵ ᶾЂ 

Â ѻ═Ϣȸ  

Â Ầ֝ѻ═Ϣȸ  

Â Ầ֝ѻ═ϢȸḈụ☺  

Â ᵗ ȸ ἣᵩ 

11/8 Ӓ ᵫв  
Ṽ 11/8 ῏ Пד ∂ ֫ Ȳ

Ӑ Ӓ ᵫц  
 

11/15 Ӓ Ӓ ᵫ  

 

ῶ 2 ֢Џᵂ ӭ ῶ 

Џᵂ װ ӭ֤  ᴯ 
Ӑ  

ứ  

 

ᶙכ  

Ϛ (Ἁ)ệᶃ ▲ᵂ  

1 
Ἁệᶃ ▲ ᵂ ᴟю 5 ȸ

Ӑ Җ ȳМ ȳ⁮ ȳὧ ц  
 5 9 

2 

Ἁệᶃ ▲ ᵂ ᴟю15װȸ 

Â Ὀ ▲ ḘỴ ӂỌ֮ᶮᴟю3  װ

Â Ѭϯ Ϣ ẓROV ỵỴ֮ᶮᴟю3  װ

Â Ѭ זּ ▲ Ⱶ ֮ᶮᴟю3  װ

 15 װ

18 

Ὀ  (4) 

ROV (6) 

Ѭ (8) 

3  ⇔ᴟю ẞ12,000еѐ еѐ 12,000 131,400 

4 ᵂ ᴟюᶙ180כ ▲   180 198 

ϡ ₤  

1 
Ӑ Җ ȳМ ȳ⁮ ȳὧ ѻ ᾈЎ

ҏ Ѐ иέ30 Ѭ ₇ 
 30 32 

2 
Ӑ Җ ȳМ ȳ⁮ ȳὧ ѻ ᾈЎ

ҏ Ѐ иέ15 Ӣᾬ ₇ 
 15 15 
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3 
ᴟю10 ₇ѿּמҵԏ ἨἮ ԏ иέ ᴩ

₤ ₇ứἤиέ 
 10 14 

Ϯ Ầᵗ ᴩ (Ἁ)ệᶃ Џᵂ 

1 ◦ ᾬ ЏᵂכὨד  1 1 ה 

2 ᵂ ◦ ᾬ ЏᵂכὨד  Ԍ 100 100 

ҳ ᴩ╜ ֥Ṷ  

1 (Ἁ)ệᶃ Ὠכ▲ ѱ 1 1 ה 

2 (Ἁ)ệᶃ Ὠԏכ▲  Ԍ 1 1 

3 
ң ῏ ɎṼ Ӑ ᷾ ỗ

С∂ ɏ 
 1 1 

 

  



13 
 

ϡ  (Ἁ)ệᶃиӁ ▲ Ὠׁשέ 

2.1 (Ἁ)ệᶃиӁ ▲ 

Ɫ ḟ ◦ệᶃ ȲӐ Ԓ Ἇד ▲ ȳ ◦’ ц Ӣ

ᾬ ֮ Ἁệᶃ ▲ ᵂ Ȳ ֯ὑ ▲ ᾬ ӭц

ɎҔᵶ ȳ ӣẓȳ’ ἨẔ҃ ɏ ד ȲӐ ᴕ ֥

◦ ’ דּ ֥ (Group of Experts on the Scientific Aspects of 

Marine Environmental Protection, GESAMP) ὑ2019דҏᾪᾼɦ ◦ ᾬ

ế ᴷ╓⁮ɧɎ ѝ֤ȸGuidelines for the monitoring and assessment of plastic litter 

in the oceanɏѿц ṅשׁ◦ ᶺד2020 ◦Ӣ ▲

∂ӴП Ɏֽ  2ȳῶ 3 ἬӱɏȲ Ể ѻ ֮ᶮ и

цӢ Ṇ ṿӣЛ֝ ▲ѠᾎȲṳṼ Ӑ Ḗ ứП ֮ᶮ ᴩ֢

Ἁ ▲ᵂ Ȳד ⇔ ᴟ 111/10/31ѦȲԚᶙכѿὈ ▲Ɏ Ḙ

Ỵ ӂỌ֮ᶮɏԚ 2 Ɫ о Ɏᴼ ’Ṏ ȲA 24.159454, 

120.370153ȷB 24.157809, 120.389894ȷC 24.178404, 120.366806ɏȳ ⁮ү

ᴂɎүᴂ е ȲA 22.993528, 120.086408ȷB 23.018414, 120.062890ɏȷ

ѿѬϯ Ϣ ẓROV ▲Ɏ ỵỴ֮ᶮɏԚ3 Ɫ Ɏ Ӣ

Ṇ Ӣ ᾬ’ ȲA 25.0089, 121.0162ȷB 25.005722, 121.011033ȷC

25.0077, 121.0115ɏȳừ Ѝ ɎὧҖṔ ừ Ỵ ȲA 24.851121, 

121.945201ȷB 24.845, 121.9628ɏȳῧ Ӱ ỉɎӰ ỉ ’Ṏ ȲA

23.4715, 121.5088ȷB 23.4786, 121.5109ɏȷѿ Ѭ זּ ▲Ɏ Ⱶ ֮

ᶮɏԚ 4 Ɫ ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ȲA 25.167622, 

121.717543ȷB 25.170764, 121.714857ȷC 25.174318, 121.712754ɏȳ ҖӀ

Ɏ Ѭ ᾬ ’Ṏ ȲA 25.113884, 121.933859ȷB 25.100492, 

121.932985ȷC 25.039175, 121.942443ɏȳ⅜ὧ Ӣ Ɏ Ϝ е ȲA

21.950512, 120.756366ȷB 21.95035, 120.768158ȷC 21.942164, 120.754481ɏ

ц ὧ Ɏ ’Ṏ ȲA 22.643792, 121.48064ȷB 22.657184, 

121.472622ɏȲ֢иӁὑ Ӑ Җ ȳМ ȳ⁮ ȳὧ ц ȲԚ9

▲ ȴ 
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֥ϱ ȲӐ ֪ ủ ἤȳ ц◦☼ оȲиⱢ2 ◕ ᴩ ▲Ȳ

ц ◦ ᾬП оц Ȳ Ϛ ◕ ᴩ Ɫ1115דѣᴟ6

ѣȲ ϡ ◕ ᴩ Ɫ1118דѣἉᴟ9ѣȲ֪ױӐ Ἁệᶃ ▲ ᵂ

Ԛᶙ9כ ▲ Ȳ66◕Ȳ  ⇔ 131,400еѐȲѿὈ ▲ⱢẂȲ

о Ɏᴼ ’Ṏ ɏ18װȲ ▲ 72,000еѐȷ ⁮үᴂɎү

ᴂ е ɏ12װȲ ▲ 48,000еѐȷѿѬϯ Ϣ ẓROV ▲ⱢẂȲ

Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏ6 Ȳװ ▲ 2,000еѐȷ

ừ Ѝ ɎὧҖṔ ừ Ỵ ɏ4 Ȳװ ▲ 1,600еѐȷῧ

Ӱ ỉɎӰ ỉ ’Ṏ ɏ4 Ȳװ ▲ 1,600еѐȷѿ Ѭ זּ

▲ⱢẂȲ ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏ6 Ȳװ ▲ 1,600

еѐȷ ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ6 Ȳװ  ⇔Ԛ1,400е

ѐȷ⅜ὧ Ӣ Ɏ Ϝ е ɏ6 Ȳװ ▲ 1,600еѐȷ ὧ Ɏ

’Ṏ ɏ4 Ȳװ ▲ 1,600еѐȲד ▲ ṓῶ 4ȴ

ҫӐ ệᶃиӁ ▲ ц Ἁệᶃ֝Ḕ ᴩȴ 

ὑ Ӑ ц Ể П (Ἁ)ệᶃи Ȳ ◦ỗ ◦’Ṏ

П ӭ ệᶃ ▲Ȳ ệᶃи Ɫ Ɏ ȳ ᾬ ˍ ẓȳ

ˍ ȳ ˍ Ҕ ȳҾ┴ˍ ᾚ ȳ ѱ( )ɏȳ ӣẓɎ

ˍ ȳ ˍ ȳẔ҃ ӣẓɏȳ’ Ɏ’ ɏцẔ҃ ᵑɎᵓ

Ҕˍ ȳ ȳⱶ ( )ȳᴪὢˍӁˍ Іȳ ˍ ὰˍ ȳ ᾚ

ˍ ȳẔ҃( ֤ )ɏȴӐ ∂ Ἁệᶃи Ṽ ◦’Ṏ ӭ

ệᶃ ▲Пи ѠהȲ ἉệᶃиⱢ ȳ ӣẓȳ’ цẔ҃ ᵑȲ

∟ᶙכ ▲ Ὠׁשέ∟Ȳ ủ цῈ оП ◦ ᾬ иӁȲ ֥

ᾼ цѠᾎ ȴ 

 
 2 Ể ֮ᶮ  

( ẃ : ʌ ◦Ӣ ▲ ∂ӴП Ὠכ ᵫ) 
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ῶ 3 ◦Ӣ Ṇ циӁ 

Ӣ Ṇ ₤ 
  и Ӂ 

ᾘỴӢ Ṇ 

ᾇ  ѿᾇ ḛ ᾬⱢѻП Ỵ  
ѻ иӁὑ ᴫ Ỵ

ц    

Ḙ  ѿḘ ḛ ᾬⱢѻП Ỵ  Ӂὑ Ӑ ц   

Ḙ☺  Ḙ☺ и⅔ ᴖᶮכП   
ѻ иӁὑ ᴫ⁮

Ỵ  

ᾈЀ ᾈЎҏ ЀᶮכПҙ⅔   Ӂὑ Ӑ ц    

Ӱ  ѿ+ цᵜӰⱢѻП Ỵ  

╦иӁὑ Ӑ ц

ɎὧḘ цыӂ

ҵɏ  

ỵ  
Ỵ ỵȳ Ỵ ȴϢЏѬᾇỴҠ

ѩ ױ ֮ȴ  

ѻ иӁὑ Җ Ỵȳ

ὧ Ỵц ɎὧḘ ц

ыӂ ҵɏ 

 
ѿ ᾭⱵ Ɫѻ о ᶮכП

Ỵ  

ѻ иӁὑ

ỴцҖ ỴȲ ╦иӁὑ

ὧ Ỵȳ⌡╡ҙ ц  

Ⱶ  

ѿ Ⱶ ᶮכП Ỵȴ ȳ

Ḷ Ӣᾬ цϢЏ

Ҡѩ ױ ֮ȴ  

ѻ иӁὑ⌡╡ҙ ȳ

ц и Ɏ 

 ȳ ҵɏȲ ╦и

Ӂὑ Җ Ỵцὧ

Ỵ  

ᶩ ḛѬἤ ᶮכП ֮  

ѻ иӁὑὧḘ ц

Ɏ ҵɏȲ ╦

иӁὑ ᴫ Ỵц⌡

╡ҙ   

ᾋ Ѭἤ ֮  
ѻ иӁὑ М רּ

֮  

מּ Ὥ цᾈЀὭ ֮  
ѻ иӁὑ ᴫ ỴȲ

╦иӁὑ     
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ῶ 4 Ӑ ἉệᶃиӁ ▲ ῶ 

▲

Ѡה 
 

▲֮  

Ɏ Ὼ ◦’ ɏ 

Ỵ 

֮ᶮ 

Ϛ ◕ ▲ ϡ ◕ ▲ 

▲

 
 

▲ 

(m) 

▲ 

 
 

▲ 

(m) 

Ὀ

▲ 

М  
о  

Ɏᴼ ’Ṏ ɏ 
ḘỴ 5/26 

A 12,000 
9/17 

10/2 

A 12,000 

B 12,000 B 12,000 

C 12,000 C 12,000 

⁮  
⁮үᴂ 

Ɏүᴂ е ɏ 
ḘỴ 5/30 

A 12,000 
10/15 

A 12,000 

B 12,000 B 12,000 

Ѭϯ 

Ϣ

ẓ

ROV 

▲ 

Җ  

 

Ɏ Ӣ Ṇ

Ӣ ᾬ’ ɏ 

 6/20 

A 400 

10/6 

A 400 

B 400 B 400 

C 200 C 200 

ὧ  

ừ Ѝ  

ɎὧҖṔ ừ Ỵ

ɏ 

ỵ  6/23 

A 400 

9/29 

A 400 

B 400 B 400 

ὧ  
ῧ Ӱ ỉ 

ɎӰ ỉ ’Ṏ ɏ 
ỵ  6/24 

A 400 
10/5 

A 400 

B 400 B 400 

Ѭ

זּ

 

▲ 

Җ  

ҖӀ  

Ɏ Ѭ ᾬ ’

Ṏ ɏ 

Ⱶ

 
6/14 

A 200 

10/4 

A 200 

B 300 B 300 

C 300 C 300 

Җ  

ӀҵѤЍ 

Ɏ ӀѬ ᾬ’Ṏ

ɏ 

Ⱶ

 
5/20 

A 300 

9/15 

A 300 

B 200 B 200 

C 200 C 200 

⁮  
⅜ὧ Ӣ  

Ϝ е  

Ⱶ

 
5/25 

A 300 

9/27 

A 300 

B 300 B 300 

C 200 C 200 

 
ὧ  

Ɏ ’Ṏ ɏ 

Ⱶ

 
6/24 

A 400 
9/26 

A 400 

B 400 B 400 

9 Ἁệᶃ ▲  
Ϛװ ▲

 
65,700 

ϡװ ▲ 

 
67,500 
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2.1.1Ὀ ▲Ѡᾎ 

Ӑ Ὀ ▲Ѡᾎ ᴕ ֥ ц╜Ἀ ◦ ỗ ◦ệᶃ

▲ế ╓⁮( ѝ: UNEP/IOC Guidelines on Survey and Monitoring of Marine 

Litter)ȳᴫҖыӂ◦֮ ᶩ ◦ệᶃ ╓⁮Ɏ ѝȸGuidelines for Monitoring 

Marine Litter on the Seabed in the Northwest Pacific Regionɏѿц ’ еᵫПɦ

Ἁ Ἁ Ӣᾬ ⁄ɧȴ 

1.▲Џẓ 

Ὀ ▲֮ ◦’Ṏ ∟֣ Ӏ╜ἈӨ ṅȲשׁ ▲ ẓṿ

ӣ ᶮἉ Ӣᾬ (Naturalistɵs anchor dredgeȲ Ɫ45cmɎ ɏĖ

18cmɎ ɏȲἨ75cmɎ ɏĖ25 cmɎ ɏȲן ӭ5 mm)ȴ 

2.▲Ḕ  

(1)› ᵂ ц  

▲ › ȸa.ẓצᶁлἉḊᾼ Ɏ ֻ╥Ḙ/ᾇἉ ɏѹ ⇔Ϛ ȴ

b.ⱢБ῀ ◦ệᶃḛ ȴc. ӑצ ѿц Ὀ ᵂ ᾼ

Ở ȴ֮d.Л ԉᴶ ֚Ἠắ’ ᾬ Ɏֽ ȳ /Ỵ Ἠ ◦ ṵ ᾬɏ

ᾼ ȴ 

 

 

 3 ѿ Ἠד ᴩ ▲ӱ  

ẃ : Guidelines for Monitoring Marine Litter on the Seabed in the Northwest 

Pacific Region 
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Ϛ5*5еṭП ▲ Ȳṿӣ Ἠ᾿ ד ᴩ ▲Ȳֽ  3

ἬӱȲ ứ ᾼ ɎẂֽҠ Ὀ ᵂᾼ Ἁ ᾬɏȴ 

(2)ᴩ ▲ 

5*5еṭ иⱢ25 1*1І Ȳ Ἴ 3 1*1І ᴩ

▲Ȳֽ  4Ɏ Ἴ ПІ ᾬ Ἴ ֥ ᴩὈ ▲

П ɏἬӱȲἉὈ П ᾬ оⱢὈ ɎὈ ĖὈ Ѭӂ

ЀɏȲ Ἁệᶃᾼ ⇔ѿkg/ km2ῶӱȴ 

▲ ѿּ2פ ᾼ ֯ ᴩὈ Ȳḕ І ṿӣὈ Ἠ ᶮ

ѿӂᴩц ☼Ɏѿ― ӭᶙԓ ɏ᾿ ᴩ Ѡ֣ ᴩ ▲ȴ 

 

 4 ▲цІ ӱ  

ẃ ȸUNEP/IOC Guidelines on Survey and Monitoring of Marine Litter 

 

(3) ▲ 

Ὀ ц П ᾬּנ ὑ ἉệᶃὈ נּ▲ ῶМȲ Ὀ

ᾬṼ Ἁệᶃῶ ᴩи Ȳֽ ᾬӐ Ữצ Ἠ ᵛṼ GS1 › ҅

ῶɎῶ5ɏᵒứẃ ȴ 
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ῶ 5 GSI› ҅ῶ Ɏ ҅ ɏ 

GS1  

›  
҅  

GS1  

›  
҅  

GS1  

›  
҅  

00 - 019 GS1 ּר  560 GS1 Ѳ 759 GS1 ỗв Ἦ 

020 - 029 ἇв  569 GS1 Ԝ  760 - 769 GS1 Ђ 

030 - 039 GS1 ּר  570 - 579 GS1 О  770 - 771 GS1 ѩṸ 

040 - 049 ἇв  590 GS1 ᾌ  773 GS1 Ἦְ 

050 - 059 ẙ 594 GS1 ҼṸ 775 GS1  

060 - 139 GS1 ּר  599 GS1 ֖Ѳᵓ 777 GS1 ᾌᵓ Ṹ 

200 - 299 ἇв  600 - 601 GS1 ⁮‍ 778 - 779 GS1   ᶪ 

300 - 379 GS1 ᾎ  603 GS1 Ғ  780 GS1 ɔ  

380 GS1 ’ҒᵓṸ 604 GS1 вҒ  784 GS1 ђἮְ 

383 
GS1 ♠ Ҽ

Ṹ 
608 GS1 ђὭ 786 GS1 фְֵ  

385 
GS1 ɜ ᴫ

Ṹ 
609 GS1 ṭᴫ  789 - 790 GS1 ђᴫ 

387 GS1 ᾌЂҼṸ 611 GS1 ♠  800 - 839 GS1 Єᵓ 

389 
GS1 в

Ԛế  
613 GS1   цᵓṸ 840 - 849 GS1 ᴫ Ѳ 

400 - 440 GS1  615 GS1 ỒцᵓṸ 850 GS1 ҡђ 

450 - 459 & 

490 - 499 
GS1 ѡӐ 616 GS1 ΊṸ 858 GS1 ♠Ԅᵌ 

460 - 469 GS1 •  618 
GS1 Ѳ ỴԚ

ế  
859 GS1 ɜ  

470 GS1 ֛֛  619 GS1 ּטҼᴫṸ 860 
GS1 Ṹ.

в  

471 GS1  620 GS1 ỌỮҼṸ 865 GS1 ҡ 

474 GS1 ḘҼṸ 621 GS1 ɔṸ 867 GS1 Җ  

475 GS1 Ἦ Ṹ 622 GS1 ц 868 - 869 GS1 ЁᴘẔ 

476 GS1   ├  623 GS1 Ḭ  870 - 879 GS1  

477 GS1 Ӵ ử 624 GS1 ɔѩṸ 880 GS1 ⁮  

478 GS1 ᵑᵌ 625 GS1 ּפӎ 884 GS1 ▌  

479 GS1 ṭ қ 626 GS1 ԁ  885 GS1  

480 GS1 √  627 GS1 ּד№  888 GS1 Ғị 

481 GS1 Ӫ•  628 
GS1 Ḙ ֮ Ἦ

ᵄ 
890 GS1 ֙⇔ 
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GS1  

›  
҅  

GS1  

›  
҅  

GS1  

›  
҅  

482 GS1 ɜ  629 GS1  Ἦᵄ 893 GS1 ⁮ 

484 
GS1 

Ṹ 
640 - 649 GS1 Ῠ  896 GS1 ђ Ọ 

485 GS1 ṸּרҼṸ 690 - 699 GS1 М Є  899 GS1 ֙Ҽ 

486 
GS1 ᾙṸԚ

ế  
700 - 709 GS1 № 900 - 919 GS1 ֮ᵓ 

487 GS1 ₉ ᵌ 729 GS1 ѿᴥԝ 930 - 939 GS1 ☺ 

488 
GS1 ֛ ᵌ

Ọ 
730 - 739 GS1 ẕ 940 - 949 GS1 ᴫ  

489 GS1  740 GS1 ӟ֮ Ἦ 950 GS1  

500 - 509 GS1  741 GS1 Ӡֵ 951 EPCglobal 

520 - 521 GS1 ɪ  742 GS1 ɒἮ  955 GS1 ẃᴫṸ 

528 GS1 ђ  743 GS1 ҼҒἮӟ 958 GS1   

529 GS1  744 GS1 Є Ғ 960 - 969 
GTIN-8s 

 

530 
GS1   ђҼ

Ṹ 
745 GS1 ђ  977 ISSN ґ 

531 GS1 Ẕ  746 
GS1 ֵὙҼҒԚ

ế  
978 - 979 ISBN  

535 GS1 ҃ 750 GS1 ᴫ ן 980   

539 GS1  754 - 755 GS1 Ғ Є 981 - 984 ẙ 

540 - 549 
GS1 ѩᵓ .

 
  990 - 999 ẙ 
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3.Ὀ ▲SOP 
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2.1.2 Ѭϯ Ϣ ẓROV ▲Ѡᾎ 

1.▲Џẓ 

Ӑ Ṽ Ḗ Ὑ ứὑ ἉⱢỵ ֮ᶮѿѬϯ Ϣ ẓROV

ἉệᶃȲӐ ṿӣ ROV Ɫ CHASINGȲ₤ Ɫ CHASING M2 

PROȲ ӣ 8 ԓӯ ᵉᶝȲ Є 4 Ȳ ⇔ 150ᴏȲ ЄѬӂҙ

400ᴏȴ 

2.▲Ḕ  

ROVᴩ П᾿ ц ӂᶁ Ȳ ẔҠ ROV ▲ Ȳ

Ӑὢ ӣП ROV₤ ᴷ Ҡ ▲ Ɫ 0.282*0.05=1.41*10-2 km2

ɎѿѬϯ100⇔Пᴩ П᾿ * ӂᶁ ɏȲӐ ▲ѿ ϫеѐП

Ϯ ӂᴩ ⱢϚ Ɏ  6ɏȴ 

 

 5 ROV ▲ ӱ  

 
 6 Ѭϯ Ϣ ẓּז ▲ ӱ 
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(1)› ᵂ  

Ѭϯ Ϣ ẓѿ ᴟ ᵂӂ Ȳṳ Ẕ Ӕ ц ᵂȲ

Ṕ⇔ȳԏ Ṕ⇔Ꞌ ᵂ ứȲ GPSᴯⱢϯѬ ▲ ȲϯѬ

›ὁ ▲ ὰɎҔ╗ ▲ѡ ȳ ▲ ᴯȳּז ɏȲѬϯ Ϣ ẓѿ

ӂᴩᾘỴѠה ứ ▲ Ȳѿ ЄҠᴩ ⇔ḟứ ▲ ⇔Ȳḕװ ▲ѿ

ϫеѐПϮ ӂᴩ ⱢϚ ȴ› ☼ ֽϯȸ 

A. ẓц ᵂӂ  

B. Ӕ Ɏ ᵍ Ϣ ẓὑѬϯ ▲ ɏ 

C. ȳ ᵂ Ɏ ᴃ ȳ ᵂѿц Ὑ ᵂꞋӔ ɏ 

D. ὁ ▲ ὰɎҔ╗ ▲ѡ ȳ ▲ ᴯȳּז ɏ 

E. ϯѬɎ Ở ▲ɏ 

(2)ᴩ ▲ 

▲ԓ ѿ נּ ROVᴩ П ֝ Ҡ ᵑП ᾬּנ ὑԝῶМȴ

▲☼ ֽϯȸ 

A. (0m)ȸ ֣ 180⇔ ὁ ȴ 

B. ᾘ Ἁ ᴩ ὁ Ȳ Мצ ᾬἨ ᵛ ᴩּנ Ȳ֝ ѿ ὁ

Ẕ Ἠ Ȳѿ―∟ ᾬẃ ▲ȴ 

C. ḕ100m ᴩ180⇔ ὁ ȴ 

(3) ▲ 

▲ ц ᾬּנ Ἁệᶃ Ϣ ẓ נּ▲ ὑῶМȲ נּ▲ П

ᾬṼ Ἁệᶃ ῶ ᴩи Ȳֽ ᾬӐ Ữצ Ἠ ᵛṼ GS1

› ҅ ῶᵒứẃ ȴ 
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3.Ѭϯ Ϣ ẓROV ▲SOP 
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2.1.3 Ѭῐ Ѭ זּ ▲Ѡᾎ 

Ӑ Ṽ Ḗ Ὑ ứὑ ἉⱢⱵ ֮ᶮѿѬῐ Ѭ זּ ▲

ἉệᶃȲṼ Ḗ Ὑḕװ ▲ᵂ Ϣ 5֤ Ȳὑḕ Ȳ זּ▲

100m Ȳᾘ ᴩẒ 3mв ▲ Ȳ נּ▲ в Ἁệᶃᾼ

Ȳ ▲ ן Њ₤ ᾬȲ Є₤ ᾬȲ Ӧן П ᾬ ▲

ᾬẃ Ȳṳ Ѭד ᵗּנ Ἁệᶃȴ 

1.▲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 Ἁệᶃ ▲ ȴ 

ᵉ Ȳ Ѭ ӱ ɎҔᵶ цѡ ɏ ὑ

ᾼ Ȳ ӱ цᵶẘ⇔ᾼ і ѐȲ֯ ϱḕ100еѐ ӱ

П ȴ 

(2)ᴩ ▲ 

ᶙכ› ᵂ ∟ᵛҠ ᴩ ▲Ȳ Ѭ ṿӣѬϯ ᾘ

ᴩ ПἉ ὁ Ȳ Ѭ ѿӭ ҿҢẒ П ἉȲֽ

צ ᾬȲ⁄Сѿ Ẕᴯ ṳ ӱὑ נּ Ȳּנ …ѿ Ѡה

ẃᵧ ᾬПד ᴯ Ɏ ҿҢ ȳ ӱ П Ȳֽ  7Ἤӱȴ

Ẕ ▲ѠֽהϯȲӐ ▲SOPֽ  8Ἤӱȸ 

A. (0m)ȸӦ ᴟῺὁ ӱ Ɏᵶѡ ц ɏȳ ֣ 180⇔

ὁ ȴ 

B.ᾘ Ἁ ᴩὁ Ȳ Мצ ᾬἨ ᵛ ᴩὁ ếּנ Ȳ֝ ѿ◦

Ἠ ╘ ϱ ϩҠцП ᾬȲѿ―∟ ᾬẃ ▲ȴ 

C.ḕ100m ᴩ180⇔ ὁ ѿц Ң Ɏ1 ɏȳ ҿ Ɏ1

ɏὁ ȴ 

D.▲ᶙכ∟Ȳ ѬϢ Ӑ Ἁệᶃ נּ▲ ῶȴ 
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(3) ▲ 

Ἤ נּ▲ П ◦ ᾬṼ Ἁệᶃ ῶ ᴩи Ȳֽ ᾬӐ

ỮצҠ Ἠ ȲᵛҠṼGS1› ҅ ῶᵒứẃ ȴ 

 

3                      

2                      

1      5     10     15     20 

1                      

2                      

3                      

 7 Ѭ זּ ▲ῶ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 8 Ѭ זּ ▲ ἉệᶃSOP 

  

Ѭῐ Ѭ ▲ᾎ 

▲ ȳ Ѭ ᵉ  

 

▲ Ở 

Â (0m)ȸὁ ӱ ȳ ֣ 180

⇔ ὁ ȴ 

Â ᾘ Ἁ ▲Ȳצ ᾬἨ ᵛ ᴩὁ

Ȳṳ ╘ ᾬȴ 

Â ḕ100mȸ ᴩ180⇔ ὁ ѿц

Ң Ɏ1 ɏȳ ҿ Ɏ1 ɏὁ ȴ 

▲ ḇ 

ן֫.1 ѐȳ ӱ  

2. Ἁệᶃ נּ▲ ῶ 

3.ᴩҠ П ᾬᾼ  
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2.1.4 ệᶃӭ ▲Ѡᾎ 

Ӑ ӣ ◦’Ṏ П ệᶃӭ ᾎ ᴩ ệᶃ ▲ȲṼӐ ἬП

Ἁệᶃ ▲ ֽ ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏȳ ҖӀ Ɏ

Ѭ ᾬ ’Ṏ ɏȳ Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏȳ

о Ɏᴼ ’Ṏ ɏȳ ⁮үᴂɎүᴂ е ɏȳ⅜ὧ Ӣ Ɏ

Ϝ е ɏȳ ὧ Ɏ ’Ṏ ɏȳừ Ѝ ɎὧҖṔ ừ

Ỵ ɏцῧ Ӱ ỉɎӰ ỉ ’Ṏ ɏ ֝Ḕὑ ϱ ᴩ

ệᶃ ▲Ȳ ϱ ᴩ ậ15ᴟ30и Ȳѿ ệᶃӭ ᾎ Ȳ

נּ ệᶃ ц Ȳ֯ ᴩ ›ȲԒ GPSứᴯ ⇔Ȳḕװ

ᴩ Ϣ Ϯ֤ȲѿϮṔ ᾎПѠהȲѩ ПӔ ἤȲ ѿ сӭ

П‒ ⇔ȴҫṼӐ П Ḗᴟюᶙ180כ ▲ Ȳṳ Ӑ

еӖּד ȳṥ▲ Ἤ֫ П ▲ Ὠṳכ ệᶃ ⇔ȴ 

1.Ṷ›  

(1) њ Appȸњ Ṇ androidṆ ῏Ԓᴩϯ Gps data appɎּנ gps ȳ

⇔ȳ ֣Ṕ⇔Ȳᴩ ⇔ ⱢKnotsȷPosition unitsứⱢDegreesȷ

Speed unitesứⱢNautical-knotsȷ Ɫϫ ᴯ⇔ ɏȳTracks ᶺᾼṜ

appɎּנ ɏȷњ Ṇ ⱢiosṆ ῏Ԓᴩϯ Gps data appɎּנ в

ц ứ֝ϱɏȳGPS-Tracker pro appɎּנ ɏȴ 

נּ (2) ῶ ȸ ӭ נּ ῶ 

(3) ѝԈỆứὰ 

(4)  

2.ᴩ ▲ 

∟ὑ Ὅ Ȳὑ ᴩԉ Ở ▲Ȳ Ở ṿӣњ appּנ

⇔цד ȲḔ ֽϯɎֽ  9Ἤӱɏȸ 

(1) ѫ ῶ ϩ 

(2) ṿӣњ appậ Ɏ Ở ȳ ֣/Ṕ⇔ȳ ᴩ Ȳֽṿӣњ app

Ҡᵓӣњ Ȳ ⇔10ѿϯԛ Ởứᴯɏȴ 

(3) Ệứ ⇔ Ɏ10ȳ20Ἠ30еѐɏȴ 
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(4) 15ᴟ30и ֝Ϛ Ȳṳּנ Ἤ ẞᾼ ᾬ ц

ȴ 

(5) ḇ נּ∟ ḇ ȳ ȳ ᴩ Ɏֽӑӭ ẞệᶃ Ӑװ ᴩ

▲ ệᶃɏȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 9 ệᶃӭ ▲SOP 

 

  

ệᶃӭ ▲ 

ѫ ῶ ϩ 

▲ Ởȸ 

1. 15ᴟ30и ֝Ϛ  

2.Ệứ ⇔  

נּ.3 Ἤ ẞᾼ ệᶃ  

נּ Ở ȳ ֣Ṕ⇔  

ḇ נּ∟ ḇ ȳ ȳ ᴩ

 

ḇ 
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2.2 Ἁệᶃ ▲ Ὠ 

2.2.1Ὀ ▲ Ὠ 

Ӑ ṼӐ Ḗ Ὑὑ ἉⱢḘỴ֮ᶮ ᴩ Ἁệᶃ ▲ȲӐ ứ

Ɫ о Ɏᴼ ’Ṏ ɏц ⁮үᴂɎүᴂ е ɏȲ֪

Ἁệᶃ цכ ắủ ἤȳ Ἠ◦☼ о ȲиⱢ2 ◕Ὀ ▲Ȳ

Ϛ ◕ὑ111/5/23ȳ5/26ᴟ о Ɏᴼ ’Ṏ ɏц5/30ᴟ ⁮

үᴂɎүᴂ е ɏ ᴩὈ ▲Ȳ ϡ◕ὑ9/17ȳ10/2ᴟ о Ɏᴼ

’Ṏ ɏц10/15ᴟ ⁮үᴂɎүᴂ е ɏ ᴩὈ ▲ȴ 

о Ɏᴼ ’Ṏ ɏ ἉệᶃὈ ▲ Ὠ ӱֽῶ 6ȳ  

10ц  11ἬӱȲ Ϛ ◕ Ἁệᶃ ▲ ֵⱢ 8ԈȲẔװⱢ ӣẓ1

ԈȲ 9Ԉȷ ϡ ◕ Ἁệᶃ ▲ ֵⱢ 2ԈȲẔװⱢ ӣẓ1ԈȲ

3Ԉȴױ Ẓ ◕ Ἁệᶃ ▲Ғ ֵⱢ 10ԈȲẔװⱢ ӣẓ

2ԈȲ 12Ԉȴ 

⁮үᴂɎүᴂ е ɏ ᴩ ἉệᶃὈ ▲ Ὠ ӱֽῶ 7ȳ  12

ц  13ἬӱȲ Ϛ ◕ Ἁệᶃ ▲ ֵⱢ 2ԈȲ 2Ԉȷ ϡ ◕

Ἁệᶃ ▲ ֵⱢ ӣẓ7ԈȲẔװⱢ 1ԈȲ 8ԈȴӦẒ ◕

ӱПệᶃ ֵ ὨצἬЛ֝ȲӐ ᵒắשׁ ֮ ♄ ᴩצ ȴ֪ױױ

Ẓ ◕ Ἁệᶃ ▲Ғ ֵⱢ ӣẓ7ԈȲẔװⱢ 3ԈȲ 10Ԉȴ 

Ṽ ד111 о Ɏᴼ ’Ṏ ɏц ⁮үᴂɎүᴂ е ɏ

П ἉệᶃὈ ▲ Ὠ ӱȲױẒ П Ἁệᶃ ֵⱢ 10ԈȲẔװ

ӣẓⱢ2ԈȲ 12ԈȲֽῶ 6Ἤӱȴ 

ῶ 6 111ד о ʟᴼ ’Ṏ ἉệᶃὈ ▲  

о Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ5/23ȳ5/26 
8 

(89%) 

1 

(11%) 
0 0 9 

ϡ ◕ȸ9/17ȳ10/2 
2 

(67%) 

1 

(33%) 
0 0 3 

Ɏ ᴯȸԈɏ 
10 

(83%) 

2 

(17%) 
0 0 12 
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ד111 10  Ϛ ◕ о Ɏᴼ ’Ṏ ɏ ἉệᶃὈ ▲

ПệᶃҜѩ 

 

 

ד111 11  ϡ ◕ о Ɏᴼ ’Ṏ ɏ ἉệᶃὈ ▲

ПệᶃҜѩ 

 

ῶ 7 111ד ⁮үᴂʟүᴂ е ἉệᶃὈ ▲  

⁮үᴂ Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ5/30 
2 

(100%) 
0 0 0 2 

ϡ ◕ȸ10/15 
1 

(12%) 

7 

(88%) 
0 0 8 

Ɏ ᴯȸԈɏ 
3 

(30%) 

7 

(70%) 
0 0 10 

 

  

89%

ӣẓ

11%

о (5/23ȳ5/26)

67%

ӣẓ

33%

о (9/17ȳ10/2)
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ד111 12  Ϛ ◕ ⁮үᴂɎүᴂ е ɏ ἉệᶃὈ ▲ПҜѩ 

 

ד111 13  ϡ ◕ ⁮үᴂɎүᴂ е ɏ ἉệᶃὈ ▲ПҜѩ 

֥ϱ ὨȲӐ ϚḔиέ111דȳ110ד Пד109 о Ɏᴼ

’Ṏ ɏц ⁮үᴂɎүᴂ е ɏ Ἁệᶃ ▲Пệᶃ ȳ

ц ▲Ѡᾎ ȴ111ד о Ɏᴼ ’Ṏ ɏ ἉệᶃὈ

▲ ֵⱢ 10ԈȲẔװⱢ ӣẓ2ԈȲ 12ԈȲệᶃӂᶁ

⇔83.88Ԉ/km2ȷ 110ד о Ἁệᶃ Ѭ זּ ▲ ֵⱢ ӣ

ẓ21ԈȲẔװⱢẔ҃ 9ԈȲ 30ԈȲệᶃӂᶁ ⇔11481.48Ԉ/km2ȷ109

ד о Ἁệᶃ Ѭ זּ ▲ ֵⱢ ӣẓ 28ԈȲẔװⱢẔ҃

2ԈȲ 30ԈȲệᶃӂᶁ ⇔8333.33Ԉ/km2Ɏֽῶ 8ц  15Ἤӱɏȴ111

ד ⁮үᴂɎүᴂ е ɏ ἉệᶃὈ ▲ ֵⱢ ӣẓ7ԈȲẔװ

Ɫ 3ԈȲ 10ԈȲệᶃӂᶁ ⇔104.17Ԉ/km2ȷ110ד ⁮үᴂ Ἁ

ệᶃὈ ▲ ֵⱢẔ҃ 24ԈȲẔװṼᶧⱢ ӣẓ5ԈȲ ϮⱢ

1ԈȲ 30ԈȲệᶃӂᶁ ⇔16666.66Ԉ/km2ȷ109ד ⁮үᴂ

100%

⁮үᴂ (5/30)

ӣẓ ’ Ẕ҃

12%

ӣẓ

88%

⁮үᴂ (10/15)
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Ἁệᶃ ▲Ɏֽῶ 9ц  16ἬӱɏȴӦױ Ὑ о Ɏᴼ ’Ṏ

ɏц ⁮үᴂɎүᴂ е ɏ Ἁệᶃ ֵⱢ ӣẓȲẔװṼᶧⱢẔ

҃ ц Ȳѿệᶃӂᶁ ⇔ᴖṕȲ111דד ὑ109דц110ד ⇔ᵅȴ 

ד111 Ἁệᶃ ▲ Ὠ Ἇד ▲ ֽɦ110דц109ד

П ἉệᶃиӁ ▲ц ₤ ▲ ɧ ӱЛ Ɏֽ֝ῶ 8ȳῶ 14ȳ

ῶ 9цῶ 15ἬӱɏȲẔ ד111֪ Ἇ ▲ ἉệᶃѠᾎЛ֝Ȳ ὨצἬ

ȴ111ד о Ɏᴼ ’Ṏ ɏц ⁮үᴂɎүᴂ е ɏṼ

Ḗ Ὑ ứὑḘỴѿὈ ▲ᾎ ἉệᶃȲӐ ṿӣ ᶮἉ Ӣᾬ

ɎNaturalistɵs anchor dredgeȲ Ɫ45cm( )*18cm( )Ȳן

ӭ5 mmɏȲѿ ᶠὈ Ѡה Ȳắ ὑ ȲẔ Ἁệᶃ Є

ὑ Ȳ ᾎ Ϥ вȲᵛṿệᶃ Њὑ ȲӼắ щ ☼

ȲҠ ᵓ Ϥ вȲ֪ױӐד⇔ ▲ Ἁệᶃ Ȳҏ ᾼệᶃֵ

Ɫ П Њ ȳ Ἠ ѱ Ɏֽ  14ἬӱɏȲѹ ҏ 1Ԉ

ᶙ ệᶃ ⱢѲẚȲṳӑҏ Ἠ ȴ דц110ד109 о

ц ⁮үᴂ ӣ Ѭ זּ ▲ ἉệᶃȲ Ѭ זּ ╥ Ѭ ӭ

Ἁệᶃ ȲẔὈ ▲П ἉệᶃҠ ֪ ᾎ ᵓ Ϥ вȲ ệ

ᶃ Ѭ זּ ▲ Єȴҫѿ ӐᴖṕȲὈכ▲ ▲ ӣḕ ӂ

ᶁּפⱢ15ᴟ18Л Ȳ Ѭ זּ ▲ḕ ӂᶁּפⱢ6ᴟ7 аЛ Ȳ

Ὀ⇔דӐױ֪ ▲ ӣד ὑӐ Ἤ ᴩП Ѭ זּ פּ▲ ҏ2.5Ȳ

ꜙᴟ3 Ȳ ᾎ Ӑכ֥ ȴ 

ҫ109כדὨ ᵫ цȲ GESAMPᾼ∂ Ȳ Ἁệᶃ ᾼצ ▲Ѡ

ᾎ֯׀ ӣד ἤếѠᾎ Ϛᾼ Ȳᴖ ֢Ѡᾎᾼ ạצ ȴ֯ԉᴶ

ẔἉᶩ ἤ ᵑ╥ ⇔ếἤ Л֝ȲҠ ╥Ḙ ᾼȲᾇ ᾼἨỵӰȴӦὑ

▲ ἨѠᾎᾼ ạȲṿӣ Ϛ ▲Ѡᾎẃ ▲ẃ ▲ἬצᾼῺỴ Ҡ ╥

ЛҠᴩᾼȲ֪֯ױ ▲ ϱ ѿ ▲ӭᾼ ứ ᾼᴯ ȲṼ ᴯ

ᾼ ▲Ѡᾎȴ Ӑ ѻ ӭᾼ╥ ▲ П Ἁệᶃ оȲ֪ױӐ ∂

ὑד112 о Ɏᴼ ’Ṏ ɏц ⁮үᴂɎүᴂ е ɏ ᴩ

Ἁệᶃ ▲ ȲҠԛ ӣ Ѭ זּ ▲Ȳṳ ϚḔ ᴟד109 ѩד111

Ȳ Ὑױ ᾼệᶃ ╥ᵡצ юἨ╥ắ ▲Ѡᾎ֪ ệᶃ Ẕצ оȴ 
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 14 ἉệᶃὈ ▲П Њ Ἠ ѱ  

ῶ 8 109דᴟ111ד о Ἁệᶃ ▲ ῶ 

о  

Ἁệᶃ ▲ 
▲Ѡᾎ  

 

ӣẓ 
’  Ẕ҃  

 

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

Ὀ ד111 ▲ 
10 

(83%) 

2 

(17%) 
0 0 12 83.33 

 ד110
Ѭ  

זּ  
0 

21 

(70%) 
0 

9 

(30%) 
30 11481.48 

 ד109
Ѭ  

זּ  
0 

28 

(93%) 
0 

2 

(7%) 
30 8333.33 

Ɏ ᴯȸԈɏ 
10 

(14%) 

51 

(71%) 
0 

11 

(15%) 
72 -- 
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ד109-111 15  о Ἁệᶃ ▲    

ῶ 9 110ᴟ111ד ⁮үᴂ Ἁệᶃ ▲ ῶ 

⁮үᴂ 

Ἁệᶃ ▲ 
▲Ѡᾎ  

 

ӣẓ 
’  Ẕ҃   

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

Ὀ ד111 ▲ 
3 

(30%) 

7 

(70%) 
0 0 10 104.17 

 ד110
Ѭ  

זּ  

1 

(3%) 

5 

(17%) 
0 

24 

(80%) 
30 16666.66 

 -- -- -- -- -- -- -- ד109

Ɏ ᴯȸԈɏ 
4 

(10%) 

12 

(30%) 
0 

24 

(60%) 
40 -- 

 

 

ד110-111 16  ⁮үᴂ Ἁệᶃ ▲    

10

2
0 0

12

0

21

0

9

30

0

28

0
2

30

0

5

10

15

20

25

30

35

ӣẓ ’ Ẕ҃

ᴯ
ȸ
Ԉ

ד109-111 о Ἁệᶃ ▲

ד111 ד110 ד109

3

7

0 0

10

1

5

0

24

30

0

5

10

15

20

25

30

35

ӣẓ ’ Ẕ҃

ᴯ
ȸ
Ԉ

ד110-111 ⁮үᴂ Ἁệᶃ ▲

ד111 ד110
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2.2.2 Ѭϯ Ϣ ẓROV ▲ Ὠ 

Ӑ Ṽ Ḗ Ὑ ứὑỵỴ֮ᶮ ӣѬϯ Ϣ ẓROV ▲ȲӐ

ṿӣ ROV Ɫ CHASINGȲ₤ Ɫ CHASING M2 PROȴ Ϛ ◕ὑ

111/6/20 Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏȳ6/23ừ Ѝ Ɏὧ

ҖṔ ừ Ỵ ɏц 6/24ῧ Ӱ ỉɎӰ ỉ ’Ṏ ɏ

ᴩѬϯ Ϣ ẓROV ▲ȷ ϡ ◕ὑ9/29ừ Ѝ ɎὧҖṔ ừ Ỵ

ɏȳ10/3 Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏц10/5ῧ

Ӱ ỉɎӰ ỉ ’Ṏ ɏ ᴩȴ Ἁệᶃ ▲П Ϛ ◕ ▲

Ὠ Ẕ҃ ệᶃ 2ԈɎ ɏȲ ϡ ◕ ▲ ệᶃȷừ Ѝ

Ϛ ◕ц ϡ ◕ ▲ Ἁệᶃ ệᶃȷῧ Ӱ ỉ Ϛ ◕ц ϡ

◕ ▲ Ἁệᶃ ệᶃȲ ֽῶ 10ȳῶ 11ȳῶ 12ц  17ȴ 

ῶ 10 111ד ἉệᶃѬϯ Ϣ ẓROV ▲  

Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ6/20 0 0 0 
2 

(100%) 
2 

ϡ ◕ȸ10/3 0 0 0 0 0 

Ɏ ᴯȸԈɏ 0 0 0 2 2 

 

ῶ 11 111דừ Ѝ ἉệᶃѬϯ Ϣ ẓROV ▲  

ừ Ѝ Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ6/23 0 0 0 0 0 

ϡ ◕ȸ9/29 0 0 0 0 0 

Ɏ ᴯȸԈɏ 0 0 0 0 0 

 

ῶ 12 111דῧ Ӱ ỉ ἉệᶃѬϯ Ϣ ẓROV ▲  

ῧ Ӱ ỉ Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ6/23 0 0 0 0 0 

ϡ ◕ȸ9/29 0 0 0 0 0 

Ɏ ᴯȸԈɏ 0 0 0 0 0 
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ד111 17  ἉệᶃѬϯ Ϣ ẓROV ▲ПệᶃҜѩ 

 

ϱ ὨȲӐ Ṽ Ḗ Ὑ ứṿӣѬϯ Ϣ ẓROV ▲ Ἁệ

ᶃ ᾓȲ Ӑ ᵂROV╟Ὅц МȲ ᾎ ứ ậ ȲὑѬ

ϯ ᵂ ὔắД ֪ ֵȲֽѬ ȳ◦☼ȳ☼ ȳ ỵȳ֮ᶮȳⱵ ц ◦

’ṎӢᾬ Ȳ ▲ ϩц Ὠȴ֪ד111ױ ᵂѬϯ Ϣ ẓ

ROV ▲ Ἁệᶃ ὑ Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏ

2ԈệᶃȲẔ҃ ֽừ Ѝ ɎὧҖṔ ừ Ỵ ɏцῧ

Ӱ ỉɎӰ ỉ ’Ṏ ɏ ▲ ệᶃП ᾓȴ 

Ӑ ϚḔиέ109דȳ110ד ד111 Ɏ Ӣ Ṇ

Ӣ ᾬ’ ɏȳừ Ѝ ɎὧҖṔ ừ Ỵ ɏцῧ Ӱ ỉ

ɎӰ ỉ ’Ṏ ɏ Ἁệᶃ ▲Ѡᾎцệᶃ Ȳ и ֽϯȲ 

ד111 Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏ ӣѬϯ Ϣ

ẓROV ▲ Ἁệᶃ ֵⱢẔ҃ 2ԈȲ 2ԈȲệᶃӂᶁ ⇔500Ԉ/km2ȷ

ד110 ӣ Ѭ זּ ▲ Ἁệᶃ ֵⱢẔ҃ 7ԈȲẔװṼᶧⱢ

ӣẓ3ԈȲ ϮⱢ 1ԈȲ 11ԈȲệᶃӂᶁ ⇔3333.33Ԉ/km2ȷ

ד109 Ἁệᶃṿӣ Ѭ זּ ѠᾎȲ ▲ Ὠ ֵⱢ ӣẓ 19

ԈȲẔװⱢ2ԈȲ 21ԈȲệᶃӂᶁ ⇔4375Ԉ/km2ȴ דᴟ111ד109֥

Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏ Ἁệᶃ ▲ ὨȲ ӱ ֵ

Ɫ ӣẓ22ԈȲẔװṼᶧⱢẔ҃ 11Ԉц 1ԈȲ 34ԈȲҫệᶃ

Ẕ҃

100%

ד111 Ἁệᶃ ▲
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ӂᶁ ⇔Ɫ111דᵅὑ109דц110דȲ ֽῶ 13ц  19Ἤӱȴ 

ừד111 Ѝ ɎὧҖṔ ừ Ỵ ɏ ӣѬϯ Ϣ ẓROV

▲ Ἁệᶃ ệᶃȷ110דừ Ѝ ӣ Ѭ זּ ▲ Ἁệᶃ

ֵⱢ ӣẓ 62ԈȲẔװⱢẔ҃ 5ԈȲ 67ԈȲệᶃӂᶁ ⇔

31904.76Ԉ/km2ȷ109דừ Ѝ ӣ Ѭ זּ ▲ Ἁệᶃ ֵⱢ

ӣẓ7ԈȲẔװⱢẔ҃ 2ԈȲ 9ԈȲệᶃӂᶁ ⇔1875Ԉ/km2ȴ

ừדᴟ111ד109֥ Ѝ ɎὧҖṔ ừ Ỵ ɏ Ἁệᶃ ▲

ὨȲ ӱ ֵⱢ ӣẓ69ԈȲẔװⱢẔ҃ 7ԈȲ 76ԈȲệᶃӂᶁ ⇔

Ɫ111דᵅὑ109דц110דȲ ֽῶ 14ц  20Ἤӱȴ 

ῧד111 Ӱ ỉɎӰ ỉ ’Ṏ ɏ ӣѬϯ Ϣ ẓ ROV ▲

Ἁệᶃ ệᶃȷ110דῧ Ӱ ỉ ӣ Ѭ זּ ▲ Ἁệᶃ

ֵⱢẔ҃ 23ԈȲẔװⱢ ӣẓ5ԈȲ 28ԈȲệᶃӂᶁ ⇔6296.29

Ԉ/km2ȷ109דῧ Ӱ ỉ ӣ Ѭ זּ ▲ Ἁệᶃ ֵⱢ 48

ԈȲẔװṼᶧⱢẔ҃ 34Ԉц ӣẓ 18ԈȲ 100ԈȲệᶃӂᶁ ⇔

24047.61Ԉ/km2Ȳ ῧדᴟ111ד109֥ Ӱ ỉɎӰ ỉ ’Ṏ ɏ

Ἁệᶃ ▲ ὨȲ ӱ ֵⱢẔ҃ 57ԈȲẔװṼᶧ 48Ԉц ӣẓ23

ԈȲ 128ԈȲ111דệᶃӂᶁ ⇔ᵅὑ109דц110דȲ ֽῶ 15ȳ

 21Ἤӱȴ 

ҫ ᶾדּ ȲѬϯ Ϣ ẓROVὑ ◦ ṿӣ цӣ ҒȲ

Ẕᶾ Ϸ сȲ ӣѬϯ Ϣ ẓROV ⱢҠẞ ᾎṿӣѬῐ Ѭ ᵂ

ἨẔ҃ ▲ѠᾎП ⇔Ἠ֮ᶮȲ֯ ᵂROV ᾓϯ Ἁ Ӣᾬ ȲẔ

ⱢҠ ᾼệᶃ ЊѐЉậḟὑד ȲẔװⱢҬ ẞ ֯ Ἁᾼ

ệᶃȲֽ ḛ ᾬ ȳ ἨᴯὑⱵ цỵӰ М⁄ ѿ

(Canals, M., Pham, C. K., ... & Giorgetti, A. ,2021)ȴѹ Ἁệᶃ   о

Ȳ ệᶃ Ở ἬЛֽ֝ᶮᾭȳצ ᴥ Ꞌ Ḃ Ȳ֪֯ױ ᵑϱ צ

Єᾼᵺ Ȳ֪ױ∂ ӭ› AIᴞ Ἁệᶃ ȳ цᶾ Ϥ

ὑROV МȲѹ═ ҉ Ἁệᶃ ȲֽצṜ ᾼ AI ȲҠ

ẞ ֻᾼᴞ ѿᵓиέ(Hong, J., Fulton, M., & Sattar, J. ,2020)ȴҫ

Ѭϯ כ ֪ѬМᾼ כ Ȳֽ ԏ֯ѬМᶶמּ ᵧ
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ᴥᾼᴥ Ȳ֪ױᵓӣ RGB ⇔ Ѭϯ כ ₤

ᴥ Ɏ ЧȲ2020ɏȴ ϚḔиέȲ Ἁệᶃ ▲ ӣѿכӐᴕ Ɫ

Ѭϯ Ϣ ROVכӐ Ѭῐ Ѭ ▲ ӣᵅȲṳᴕ ᴩ ROVᶾ

ᴷМȲ ╥ѿѬῐ Ѭ ᵂ Ɫצ ᾼ ἤ (Escobar-S§nchez, 

G., Markfort, G., éSchernewski, G. ,2022)ȴ ӭ›Ӏ ϱѬϯ Ϣ ẓROV

ц ₤Ȳ ₤ ROV ю Ϣ ᵂᴟЄ₤ ROV ᵓӣ ֞ Ȳ

а ᴟϾ аЛ Ȳ ╥ Ἠ ₤ȲẔѬϯ Ϣ ẓROVꞋ ╥

ᵌὢד ֵᶾ ȲИ ṿ Ἁệᶃ цᾭᾓᶙ ᵧ ȴ 

֥ϱ Ὠ ӱцד ѝ ὙȲ 3 П Ἁệᶃ ῶц 

Ҡ῀Ȳ109דᴟ111ד Ἁệᶃ ▲ П Ɏ Ӣ Ṇ

Ӣ ᾬ’ ɏȳừ Ѝ ɎὧҖṔ ừ Ỵ ɏцῧ Ӱ ỉ

ɎӰ ỉ ’Ṏ ɏ Ὠ ӱȲ ▲ѠᾎЛ֝ᴖ Ὠצ Ȳ Ӑ ṿ

ӣ ₤Ѭϯ Ϣ ẓROV ▲Ȳ ₤ Єֵ ѿѠ― ׀ ȳ

Ṕ⇔ȳ ắ цѠ― Ԉ(McLean, D. L., Parsons, M. J., é& Jones, D. 

O. ,2020)Ȳ֪ױ Ѭϯ Ϣ ẓROV ẞ Ἁ ṓ⇔ЛṾȳ ☼ ⁬ц Ѭ

כ כ Ɏֽ  18ἬӱɏȲ ὑ 2ԈệᶃȲᵀṼӭ

› вҵѝ ὙROVὁ П כ цᴥ ᶾ Ϟ с ᾓПϯȲӐ

ѿὁ П ᵒⱢשׁ Ȳѹֵ ἉệᶃᴯὑỵӰ Мȳḛ ᾬ

ἨЛὔ Ȳ֪ױ Ӣ ▲ Ἁệᶃ ệᶃ ȲẔҫϚ שׁ֪

ᵒױ ▲ ᴯ ю Ἁệᶃȴҫ ὑ ▲ ӣ иȲ ҵשׁצṅ ӱֽ

ѿכӐᴕ ȲѬϯ Ϣ ROVכӐ Ѭῐ Ѭ ▲ ӣᵅȲ Ӑ ╥

ѿ װ▲ ֵ ӂᶁ Ȳ ӣИᵅὑѬῐ Ѭ ▲ȲᴖӐ ṿӣѬϯ Ϣ

ẓ ROV ▲ ἉệᶃПḕ ӂᶁ ӣּפⱢ 9 5000ϾаȲ Ѭῐ Ѭ זּ

▲ḕ ӂᶁ ӣּפⱢ6ᴟ7 аҿҢȲ֪ Ӑױ ∂ ҠὑѬῐ Ѭ

▲ ṿӣѬϯ Ϣ ẓROVԛװ ᵂц ▲ Ἁệᶃ ὨȲṳḆ Ϥ ᴷṿ

ӣ Ԉȳ цכӐȴ ӭ›Ѭϯ Ϣ ẓROVПᶾ ц ӣȲЬҠ╓ѡҠ

∕Ȳ Ḇֵ ◦ ȴ 

  



39 
 

 

  

 18 Ӑ ṿӣ ₤Ѭϯ Ϣ ẓROV ▲ Ἁệᶃц Ἁ  

 

ῶ 13 109דᴟ111ד Ἁệᶃ ▲ ῶ 

 

Ἁệᶃ ▲ 
▲Ѡᾎ  

 

ӣẓ 
’  Ẕ҃   

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

 ד111
Ѭϯ Ϣ

ẓROV 
0 0 0 

2 

(100%) 
2 500 

 ד110
Ѭ  

זּ  

1 

(9%) 

3 

(27%) 
0 

7 

(64%) 
11 3333.33 

 ד109
Ѭ  

זּ  
0 

19 

(90%) 
0 

2 

(10%) 
21 4375 

Ɏ ᴯȸԈɏ 
1 

(3%) 

22 

(65%) 
0 

11 

(32%) 
34 -- 

 

 

דᴟ111ד109 19  Ἁệᶃ ▲    
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ᴯ
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ῶ 14 109דᴟ111דừ Ѝ Ἁệᶃ ▲ ῶ 

ừ Ѝ  

Ἁệᶃ ▲ 
▲Ѡᾎ  

ӣẓ 
’  Ẕ҃   

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

 ד111
Ѭϯ Ϣ

ẓROV 
0 0 0 0 0 0 

 ד110
Ѭ  

זּ  
0 

62 

(93%) 
0 

5 

(7%) 
67 31904.76 

 ד109
Ѭ  

זּ  
0 

7 

(78%) 
0 

2 

(22%) 
9 1875 

Ɏ ᴯȸԈɏ 0 
69 

(91%) 
0 

7 

(9%) 
76 -- 

 

 

ừדᴟ111ד109 20  Ѝ Ἁệᶃ ▲    

 

  

0 0 0 0 00

62

0
5

67

0

7

0 2

9

0

10

20

30

40

50

60

70

80

ӣẓ ’ Ẕ҃

ᴯ
ȸ
Ԉ

ừד109-111 Ѝ Ἁệᶃ ▲

ד111 ד110 ד109



41 
 

 

ῶ 15 109ᴟ111דῧ Ӱ ỉ Ἁệᶃ ▲ ῶ 

ῧ Ӱ ỉ 

Ἁệᶃ ▲ 
▲Ѡᾎ  

 

ӣẓ 
’  Ẕ҃   

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

 ד111
Ѭϯ Ϣ

ẓROV 
0 0 0 0 0 0 

 ד110
Ѭ  

זּ  
0 

5 

(18%) 
0 

23 

(82%) 
28 6296.29 

 ד109
Ѭ  

זּ  

48 

(48%) 

18 

(18%) 
0 

34 

(34%) 
100 24047.61 

Ɏ ᴯȸԈɏ 
48 

(38%) 

23 

(18%) 
0 

57 

(45%) 
128 -- 

 

 

ῧדᴟ111ד109 21  Ӱ ỉ Ἁệᶃ ▲    

 

2.2.3 Ѭῐ Ѭ זּ ▲ Ὠ 

Ӑ Ṽ ד111 Ḗ Ὑ ứȲὑ Ἁ֮ᶮⱢⱵ ֮ᶮ ӣѬῐ

Ѭ זּ ▲ Ἁệᶃ ᾓȲṳиⱢ2 ◕ ᴩȲӐ Ϛ ◕ Ἁệᶃ

▲ὑ111/5/20ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏȳ5/25⅜ὧ Ӣ Ɏ

Ϝ е ɏȳ6/14ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏц6/23ὧ

Ɏ ’Ṏ ɏ ᴩѬῐ Ѭ זּ Ἁệᶃ ▲ȷ ϡ ◕ Ἁệ

ᶃὑ9/15ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏȳ9/26ὧ Ɏ

’Ṏ ɏȳ9/27⅜ὧ Ӣ Ɏ Ϝ е ɏц10/4ҖӀ Ɏ Ѭ

ᾬ ’Ṏ ɏ ᴩȴ 

0 0 0 0 00 5 0

23 28

48

18

0

34

100

0

20

40

60

80

100

120

ӣẓ ’ Ẕ҃
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ῧד109-111 Ӱ ỉ Ἁệᶃ ▲

ד111 ד110 ד109
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ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ Ἁệᶃ ▲Ȳ ֽῶ 16ȳ

 23ц  24ἬӱȲ Ὠ ӱ Ϛ ◕ Ἁệᶃ ▲ ֵⱢ 4ԈȲẔװ

ṼᶧⱢ ӣẓ3ԈцẔ҃ 4ԈɎֽӁȳ ІɏȲ 11Ԉȷ ϡ ◕ Ἁệ

ᶃ ▲ ֵⱢ 15ԈȲẔװṼᶧⱢ ӣẓ31ԈȲẔ҃ 17ԈɎֽ Ӷ

ȳ Іȳ  ₇ȳ ɏȲ 63Ԉȴ ױ֥ ӀҵѤЍɎ

ӀѬ ᾬ’Ṏ ɏ П Ϛ ◕ ϡ ◕ Ἁệᶃ ֵⱢ ӣ

ẓ34ԈȲẔװṼᶧⱢẔ҃ 21Ԉц 19ԈȲ 74ԈȴӦӐ ▲

ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ ϡ ◕ Ἁệᶃ ֵὑ Ϛ ◕Ȳ

╥֪ ϡ ◕ ᴩ› ԏϢ ὒủȳ цủ ἤ ◦ ☼ Ȳ

ᴖệᶃ ן оѹ Ғȴ 

ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏ Ἁệᶃ ▲Ȳ ֽῶ 17ȳ

 25ц  26 ἬӱȲ Ὠ ӱ Ϛ ◕ Ἁệᶃ ▲ ֵⱢẔ҃ 8ԈɎֽ

ȳѬ ȳ ц Ҕ ɏȲẔװṼᶧⱢ 6Ԉц ӣẓ2ԈȲ

16Ԉȷ ϡ ◕ Ἁệᶃ ▲ ֵⱢⱢ 6ԈȲẔװṼᶧⱢẔ҃ 5ԈɎֽ

ȳ  ₇ȳњ ɏц ӣẓ1ԈȲ 12Ԉȴ ֥ ҖӀ Ɏ

Ѭ ᾬ ’Ṏ ɏ П Ϛ ◕ ϡ ◕ Ἁệᶃ ֵⱢẔ҃

13ԈȲẔװṼᶧⱢ 12Ԉц ӣẓ3ԈȲ 28Ԉȴ ҖӀ

Ɏ Ѭ ᾬ ’Ṏ ɏ2 ◕П Ἁệᶃ ▲ Ὠ ὙȲᴾ

ⱢẔ҃ ȲẔװⱢ Ȳױ ӱệᶃ ṳӑắủ юἨ ֵȲ

Ӑױ֪ Ҡ═ Ɫ ▲ ПϚȲ═   ◦ệᶃ оȴ 

⅜ὧ Ӣ Ɏ Ϝ е ɏ Ἁệᶃ ▲Ȳ ֽῶ 18ȳ  27ц  

28ἬӱȲ Ὠ ӱ Ϛ ◕ Ἁệᶃ ▲ ֵⱢẔ҃ 5ȲẔװⱢ ӣẓ2Ԉ

Ɏֽ І ɏȲ 7Ԉȷ ϡ ◕ Ἁệᶃ ▲ ֵⱢ ӣẓ9ԈȲẔװṼ

ᶧⱢẔ҃ 5ԈɎ ȳ  ₇ȳ Іȳ ɏц 2ԈȲ 16

Ԉȴ ֥⅜ὧ Ӣ Ɏ Ϝ е ɏ П Ϛ ◕ ϡ ◕ Ἁệᶃ

ֵⱢ ӣẓ11ԈȲẔװṼᶧⱢẔ҃ 10Ԉц 2ԈȲ 23Ԉȴ

⅜ὧ Ӣ Ɏ Ϝ е ɏ Ἁệᶃ2װ ▲ ӱȲ 2 ◕П ӣẓὙ

ҒȲẔ҃ ȲӐ֝ד ᵒắủשׁ ἤ ◦☼ Ȳ֪ 2 ◕ ᴩ

ὑ111/9/27Б ῺҍủȲ ◦ ☼ Ӣ оȲԛҒϱ ֮ ḇ ԏὒủȲ



43 
 

ֵ Ϣὑ֮ױ Ṷԅ ד ♄ Ȳ֪ױӐ ᵒ⅜ὧשׁ Ӣ Ɏ Ϝ е

ɏ ἉệᶃП ֵ Мὑϯҙד Ӣȴ 

ὧ Ɏ ’Ṏ ɏ Ἁệᶃ ▲Ȳ ֽ 

ῶ 19ц  29Ȳ Ὠ ӱ Ϛ ◕ ᴩ Ἁệᶃ ▲ ệᶃȲ 0

Ԉȷ ϡ ◕ ᴩ Ἁệᶃ ▲ ֵⱢ ӣẓ1ԈȲẔ цẔ҃ ꞋⱢ0

ԈȲ 1Ԉȴ ֥ ὧ Ɏ ’Ṏ ɏ П Ϛ ◕ ϡ

◕ Ἁệᶃ ֵⱢ ӣẓ1ԈȲẔ цẔ҃ ϷꞋⱢ0ԈȲ 1Ԉȴ

ὧ Ɏ ’Ṏ ɏ ▲ ὨҠ῀Ȳ ὧ П Ἁệᶃ ד

ὑ Ӑ юȲẔӐ ▲ ệᶃⱢ ӣẓȲֽὑ ȳ Ȳ֪ױӐ

ԏ ד Ȳṿ Ἁᾭᾓ Ӑ ц ȴ 

 

  

  

  

 22 Ӑ Ѭῐ Ѭ זּ ▲ ἉệᶃПệᶃ  
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ῶ 16 111ד ӀҵѤЍ Ἁệᶃ ▲  

ҵѤЍ Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ5/20 
4 

(37%) 

3 

(26%) 
0 

4 

(37%) 
11 

ϡ ◕ȸ9/15 
15 

(24%) 

31 

(49%) 
0 

17 

(27%) 
63 

Ɏ ᴯȸԈɏ 
19 

(26%) 

34 

(46%) 
0 

21 

(28%) 
74 

 

 
ד111 23  Ϛ ◕ ҵѤЍ Ἁệᶃ ▲ПệᶃҜѩ 

 

 

ד111 24  ϡ ◕ ҵѤЍ Ἁệᶃ ▲ПệᶃҜѩ 

 

  

37%

ӣẓ

26%

Ẕ҃

37%

ҵѤЍɎ Ϛ ◕5/20ɏ

24%

ӣẓ

49%

Ẕ҃

27%

ӀҵѤЍɎ ϡ ◕ 9/15ɏ
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ῶ 17 111ד ҖӀ Ἁệᶃ ▲  

ҖӀ Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ6/14 
6 

(37%) 

2 

(13%) 
0 

8 

(50%) 
16 

ϡ ◕ȸ10/4 
6 

(50%) 

1 

(8%) 
0 

5 

(42%) 
12 

Ɏ ᴯȸԈɏ 
12 

(43%) 

3 

(11%) 
0 

13 

(46%) 
28 

 

 

ד111 25  Ϛ ◕ ҖӀ Ἁệᶃ ▲ПệᶃҜѩ 

 

 

ד111 26  ϡ ◕ ҖӀ Ἁệᶃ ▲ПệᶃҜѩ 

 

37%

ӣẓ

13%

Ẕ҃

50%

ҖӀ Ɏ Ϛ ◕ 6/14ɏ

50%

ӣẓ

8%

Ẕ҃

42%

ҖӀ Ɏ ϡ ◕ 10/4ɏ
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ῶ 18 111ד⅜ὧ Ӣ Ἁệᶃ ▲ ῶ 

⅜ὧ Ӣ Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ5/25 0 
2 

(29%) 
0 

5 

(71%) 
7 

ϡ ◕ȸ9/27 
2 

(13%) 

9 

(56%) 
0 

5 

(31%) 
16 

Ɏ ᴯȸԈɏ 
2 

(9%) 

11 

(48%) 
0 

10 

(43%) 
23 

 

 

ד111 27  Ϛ ◕⅜ὧ Ӣ Ἁệᶃ ▲ПệᶃҜѩ 

 

 

ד111 28  ϡ ◕⅜ὧ Ӣ Ἁệᶃ ▲ПệᶃҜѩ 

 

  

ӣẓ

29%

Ẕ҃

71%

⅜ὧ Ӣ Ɏ Ϛ ◕ 5/25ɏ

13%

ӣẓ

56%

Ẕ҃

31%

⅜ὧ Ӣ Ɏ ϡ ◕9/27ɏ
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ῶ 19 111ד ὧ Ἁệᶃ ▲ ῶ 

ὧ Ἁệᶃ ▲  ӣẓ ’  Ẕ҃   

Ϛ ◕ȸ6/23 0 0 0 0 0 

ϡ ◕ȸ9/26 0 
1 

(100%) 
0 0 1 

Ɏ ᴯȸԈɏ 0 
1 

(100%) 
0 0 1 

 

 

ד111 29  ϡ ◕ ὧ Ἁệᶃ ▲ПệᶃҜѩ 

 

֥ϱ ὨȲӐ иέ109דȳ110ד 4ױד111 Ɏ111ד Ӏ

ҵѤЍʟ ӀѬ ᾬ’Ṏ ȳ111ד ҖӀ ʟ Ѭ ᾬ ’

Ṏ ȳ111ד⅜ὧ Ӣ ʟ Ϝ е ц111ד ὧ ʟ ’Ṏ

ɏ П ἉệᶃѬῐ Ѭ זּ ▲ệᶃ ἤѩ Ȳ и ֽϯȲ 

ד111 ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ ἉệᶃὈ ▲

ֵⱢ ӣẓ 34ԈȲẔװṼᶧⱢ 19ԈцẔ҃ 21ԈȲ 74ԈȲệ

ᶃӂᶁ ⇔ 17619.05Ԉ/km2ȷ110ד ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ

Ἁệᶃ Ѭ זּ ▲ ֵⱢ ӣẓ10ԈȲẔװⱢẔ҃ 3ԈȲ

13ԈȲệᶃӂᶁ ⇔5416.66Ԉ/km2ȷ109ד ӀҵѤЍɎ ӀѬ

ᾬ’Ṏ ɏ Ἁệᶃ Ѭ זּ ▲ ֵⱢ ӣẓ2ԈȲẔװⱢẔ҃

4ԈȲ 6ԈȲệᶃӂᶁ ⇔ 1428.57Ԉ/km2Ȳ ֽῶ 20ц  30Ἤ

ӣẓ

100%

ὧ Ɏ Ϛ ◕ 6/23ɏ
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ӱȴ דᴟ111ד109֥ ӀҵѤЍɎ ӀѬ ᾬ’Ṏ ɏП Ἁệᶃ

▲ ӱ ֵⱢ ӣẓ46ԈȲẔװṼᶧⱢẔ҃ 28Ԉц 19ԈȲ

93ԈȲױ Ὠ ֢ד3 Ἁệᶃ Ҝѩ ЛЄȲꞋѿ ӣẓἨẔ

҃ Ɫ ֵȲ Ὑױ Ἠԅ ⇔ Ȳ ệᶃ ӱ

ὨϚ ȴѿ Ἁệᶃӂᶁ ⇔ᴖṕȲ ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏП

Ἁệᶃӂᶁ ⇔ ד Ғ Ȳѹ111ד ὑ Ἇ109דц110דȲ Ὑױ

Ἁệᶃ ד ҒȲ∂ Ҡ ױ Ɫ  П Ἁệᶃ ▲ Ȳ

ṳ ϚḔׁש ױ ◦ệᶃ ц ֮ ᴩⱢӣẓ Ȳ юệᶃ

Ϥ ◦ȴ 

ד111 ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏ Ἁệᶃ Ѭ זּ

▲ ֵⱢ 12ԈȲẔװṼᶧⱢ ӣẓ3ԈцẔ҃ 13ԈȲ 28

ԈȲệᶃӂᶁ ⇔ 5833.33Ԉ/km2ȷ110ד ҖӀ Ɏ Ѭ ᾬ ’

Ṏ ɏ Ἁệᶃ Ѭ זּ ▲ ֵⱢ ӣẓ 12ԈȲẔװⱢẔ҃ 2

ԈȲ 14ԈȲệᶃӂᶁ ⇔5185.18Ԉ/km2ȷ109ד ҖӀ Ɏ Ѭ

ᾬ ’Ṏ ɏ Ἁệᶃ Ѭ זּ ▲ ֵⱢẔ҃ 9ԈȲẔװⱢ

ӣẓ6ԈȲ 15ԈȲệᶃӂᶁ ⇔277.77Ԉ/km2Ȳ ֽῶ 21ц  

31Ἤӱȴ ֥ ᴟד109 ד111 ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏП

Ἁệᶃ ▲ ӱ ֵⱢẔ҃ 24ԈȲẔװṼᶧⱢ ӣẓ21Ԉц 12ԈȲ

57Ԉȴױ Ҝѩ Ὠ ֢ד3 Ἁệᶃ ЛЄȲѿẔ҃ ѩẂ

Ɫ ֵȲẔװⱢ ӣẓȲ Ὑױ ắ ◦ ☼цủ Ȳ ҃ ◦ệᶃ

Ἇױ ᴖ Ӣ ȴѿ Ἁệᶃӂᶁ ⇔ᴖṕȲ ҖӀ Ɏ Ѭ ᾬ

’Ṏ ɏ ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏҏ ᾭᾓȴӂᶁ֝ד ⇔

ד Ғ Ȳѹ111ד ὑ Ἇ109דц110דȲ Ὑױ Ἁệᶃ

ד ҒȲ∂ Ҡ ױ Ɫ  П Ἁệᶃ ▲ ȴ 

ὧ⅜ד111 Ӣ Ɏ Ϝ е ɏ Ἁệᶃ Ѭ זּ ▲ ֵⱢ

ӣẓ11ԈȲẔװṼᶧⱢẔ҃ 10Ԉц 2ԈȲ 23ԈȲệᶃӂᶁ

⇔ 4791.67Ԉ/km2ȷ110ד⅜ὧ Ӣ Ɏ Ϝ е ɏ Ἁệᶃ Ѭ זּ

▲ ֵⱢẔ҃ 11ԈȲẔװṼᶧⱢ 3Ԉц ӣẓ2 Ȳ

16ԈȲệᶃӂᶁ ⇔3333.33Ԉ/km2ȷ109ד⅜ὧ Ӣ Ɏ Ϝ е ɏ Ἁ
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ệᶃ Ѭ זּ ▲ ֵⱢ ӣẓ17ԈȲẔװⱢ12ԈȲ 29ԈȲ

ệᶃӂᶁ ⇔ 5370.37Ԉ/km2Ȳ ֽῶ 22ц  32Ἤӱȴ ֥ ᴟד109

ὧ⅜ד111 Ӣ Ɏ Ϝ е ɏП Ἁệᶃ ▲ ӱ ֵⱢẔ҃ 33ԈȲẔ

ṼᶧⱢװ ӣẓ30Ԉц 5ԈȲ 68Ԉȴױ Ҝѩ Ὠ ֢ד3

Ἁệᶃ ЛЄȲѿẔ҃ ệᶃ Ɫ ֵȲẔװⱢ ӣẓȲẒ῏ ᵑ

3ԈệᶃȲ֪ױ Ὑױ ắ ◦ ☼цủ Ȳ ֮ Ἠԅ

Ȳ֪֝ױ ҏ Ẓ ệᶃ Ȳѹ Ꞌ ЛЄȴѿ Ἁệᶃӂᶁ

⇔ ὙȲ 111דד ὑ110ד ⇔ Ὑ сȴ 

ד111 ὧ Ɏ ’Ṏ ɏ Ἁệᶃ Ѭ זּ ▲

ֵⱢ ӣẓ1ԈȲ цẔ҃ Ꞌ0ԈȲ 1ԈȲệᶃӂᶁ ⇔208.33Ԉ

/km2ȷ110ד ὧ Ɏ ’Ṏ ɏ Ἁệᶃ Ѭ זּ ▲ ӑ

ệᶃȷ109ד ὧ Ɏ ’Ṏ ɏ Ἁệᶃ Ѭ זּ ▲

ֵⱢẔ҃ 8ԈȲ ц ӣẓꞋ 0ԈȲ 8ԈȲệᶃӂᶁ ⇔

2083.33Ԉ/km2Ȳ ֽῶ 23ц  33Ἤӱȴ דᴟ111ד109֥ ὧ

Ɏ ’Ṏ ɏП Ἁệᶃ ▲ ӱ ֵⱢẔ҃ 8ԈȲẔװⱢ ӣ

ẓ1ԈȲ 9ԈȲ ױדᴟ111ד109 П Ἁệᶃ ӱȲ ϚḔ

Ẕ҃ד109 ệᶃ ֵ╥֪ ֮ ἷ Џ Ȳ ṷЄ₤ᾬԈ֪ắצ

ד ֪ ᴟ ἉȲ ệᶃד109 ҏ ֵȲ֪ױ Ἁệᶃӂᶁ ⇔

ὙȲ111ד ὧ Ἁệᶃӂᶁ ⇔208.33Ԉ/km2ᵅὑ109ד Ἁệᶃӂᶁ

⇔2083.33Ԉ/km2ȴ 
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ῶ 20 109דᴟ111ד ҵѤЍ Ἁệᶃ ▲ ῶ 

ҵѤЍ 

Ἁệᶃ ▲ 
▲Ѡᾎ  

 

ӣẓ 
’  Ẕ҃   

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

 ד111
Ѭ  

זּ  

19 

(26%) 

34 

(46%) 
0 

21 

(28%) 
74 17619.05 

 ד110
Ѭ  

זּ  
0 

10 

(77%) 
0 

3 

(23%) 
13 5416.66 

 ד109
Ѭ  

זּ  
0 

2 

(33%) 
0 

4 

(67%) 
6 1428.57 

Ɏ ᴯȸԈɏ 
19 

(20%) 

46 

(49%) 
0 

28 

(30%) 
93 -- 

 

 

 

דᴟ111ד109 30  ҵѤЍ Ἁệᶃ ▲    

 

  

19

34

0

21

74

0

10

0
3

13

0 2 0
4 6

0

10

20

30

40

50

60

70

80

ӣẓ ’ Ẕ҃

ᴯ
ȸ
Ԉ

ד109-111 ҵѤЍ Ἁệᶃ ▲

ד111 ד110 ד109
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ῶ 21 109דᴟ111ד ҖӀ Ἁệᶃ ▲ ῶ 

ҖӀ  

Ἁệᶃ ▲ 
▲Ѡᾎ  

ӣẓ 
’  Ẕ҃   

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

 ד111
Ѭ  

זּ  

12 

(43%) 

3 

(11%) 
0 

13 

(46%) 
28 5833.33 

 ד110
Ѭ  

זּ  
0 

12 

(86%) 
0 

2 

(14%) 
14 5185.18 

 ד109
Ѭ  

זּ  
0 

6 

(40%) 
0 

9 

(60%) 
15 277.77 

Ɏ ᴯȸԈɏ 
12 

(21%) 

21 

(37%) 
0 

24 

(42%) 
57 -- 

 

 

 

דᴟ111ד109 31  ҖӀ Ἁệᶃ ▲    

 

  

12

3

0

13

28

0

12

0
2

14

0

6

0

9

15

0

5

10

15

20

25

30

ӣẓ ’ Ẕ҃

ᴯ
ȸ
Ԉ

דᴟ111ד109 ҖӀ Ἁệᶃ ▲  

ד111 ד110 ד109
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ῶ 22 109דᴟ111ד⅜ὧ Ӣ Ἁệᶃ ▲ ῶ 

⅜ὧ Ӣ  

Ἁệᶃ ▲ 
▲Ѡᾎ  

ӣẓ 
’  Ẕ҃   

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

 ד111
Ѭ  

זּ  

2 

(9%) 

11 

(48%) 
0 

10 

(43%) 
23 4791.67 

 ד110
Ѭ  

זּ  

3 

(19%) 

2 

(12%) 
0 

11 

(69%) 
16 3333.33 

 ד109
Ѭ  

זּ  
0 

17 

(59%) 
0 

12 

(41%) 
29 5370.37 

Ɏ ᴯȸԈɏ 
5 

(7%) 

30 

(44%) 
0 

33 

(49%) 
68 -- 

 

 

 
ὧ⅜דᴟ111ד109 32  Ӣ Ἁệᶃ ▲    

  

2

11

0

10

23

3 2
0

11

16

0

17

0

12

29

0

5

10

15

20

25

30

35

ӣẓ ’ Ẕ҃

ᴯ
ȸ
Ԉ

ὧ⅜דᴟ111ד109 Ӣ Ἁệᶃ  

ד111 ד110 ד109
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ῶ 23 109דᴟ111ד ὧ Ἁệᶃ ▲ ῶ 

ὧ  

Ἁệᶃ ▲ 
▲Ѡᾎ  

 

ӣẓ 
’  Ẕ҃   

Ἁệᶃӂᶁ

⇔(Ԉ/km2) 

 ד111
Ѭ  

זּ  
0 

1 

(100%) 
0 0 1 208.33 

 ד110
Ѭ  

זּ  
0 0 0 0 0 0 

 ד109
Ѭ  

זּ  
0 0 0 

8 

(100%) 
8 2083.33 

Ɏ ᴯȸԈɏ 0 
1 

(11%) 
0 

8 

(89%) 
9 -- 

 

 

 
דᴟ111ד109 33  ὧ Ἁệᶃ ▲    

 

  

0

1

0 0

1

0 0 0 0 00 0 0

8 8

0

1

2

3

4

5

6

7

8

9

ӣẓ ’ Ẕ҃

ᴯ
ȸ
Ԉ

דᴟ111ד109 ὧ Ἁệᶃ  

ד111 ד110 ד109
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ᴞ ᴟד109 Пד111 Ἁệᶃ ▲ Ὠи ὙȲѿ ҵѤЍⱢẂȲ111

ױד Ἁệᶃ ▲ Ȳ╝ệᶃװ2 ֵὑἏדɎ109ц ױɏȲד110 Ὠ ҵ

ѤЍệᶃ Ҡ Ɫ  ▲ ПϚȲ ױ ệᶃ ẃ ц ֵ ȷ Җ

Ӏ ᴞ109דỞ ▲ ἉệᶃѿẃȲꞋ ӱệᶃ ᵑ Ẕ҃ ȳ ӣẓц

Ȳ Ὑױ ệᶃ ӑ юȷ⅜ὧ Ӣ Ἁệᶃ ▲ӑ֪ װ▲ ֵᴖ

ệᶃὙ ҒȲҠᵂⱢ═ ▲ Ȳ  Ἁệᶃ оȷ ὧ ὑ110

ד ᴩ Ἁệᶃ ▲ ӑ ệᶃȲẔ109דẔ҃ ệᶃỰֵ ֮ ᴩЏ

╝ệᶃ טּ Ȳҫ111ד 1ԈȲ Ὑ ὧ Ἁệᶃ ד ὑẔ҃

юȴӦ4ױ Ἁệᶃ Ѭ זּ ▲ ὙȲױ ▲Ѡה ֥Ϡ

֮ Ἁệᶃ ᾓȲ∂ Ҡ═ ṿӣױѠᾎ ▲ Ἁệᶃȴ 

2.2.4 ἉệᶃиӁ ▲ Ὠ 

ϱἬ ȲӐ ἉệᶃиӁ ▲ ᴩ Ɫ1115דѣȳ6ѣȳ9ѣц

10ѣȲ ▲ Ɫ Ӑ Җ ȳМ ȳ⁮ ȳὧ ц Ể ȲҔᵶҖ

Ⱶ ֮ᶮʟ ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ ҖӀ Ɏ Ѭ

ᾬ ’Ṏ ɏȷМ ḘỴ֮ᶮʟ о Ɏᴼ ’Ṏ ɏ

⁮үᴂɎүᴂ е ɏȷМ ỵỴ֮ᶮʟ Ɏ Ӣ Ṇ Ӣ

ᾬ’ ɏȲ⁮ Ⱶ ֮ᶮʟ⅜ὧ Ӣ Ɏ Ϝ е ɏȲὧ ỵỴ֮ᶮʟ

ừ Ѝ ɎὧҖṔ ừ Ỵ ɏ ῧ Ӱ ỉɎӰ ỉ ’

Ṏ ɏȲ Ⱶ ֮ᶮʟ ὧ Ɏ ’Ṏ ɏȲԚ 9 Ȳ66

◕Ȳ 65Њ 15и Ȳ 131.400еṭɎֽῶ 24ц 

ῶ 25ἬӱɏȲԚּנ ẞ150ԈệᶃȲ ▲ ◕М54.55%צᾼ נּ ẞệᶃȲ

ӂᶁệᶃ ⇔ Ɫ 0 ~ 17619.05Ԉ/ӂѠеṭȲᶺ Ἁệᶃӂᶁ ⇔Ɫ

557.62Ԉ/ӂѠеṭȴӦὑệᶃ ⇔Ɫ‍ иᵉȲ╝ἕ ӂᶁ ⇔Ȳ

Ӑ ᴕ Ɏ2018ɏȲѿ ᾎ ȲѿвҳѠᴯ ɎInterquartile 

Range, IRɏȲ ⇔ Ϯҳиᴯ Ғϱ1.5вҳѠᴯ ɎQ3+1.5IRɏȲ

― ẔⱢ Ȳ ∟Пӂᶁ ⇔Ɫ148.70Ԉ/ӂѠеṭɎֽ  34Ἤӱɏȴ

Ӑװ ▲ ⇔ệᶃ֮ ȲҔᵶ ҵѤЍȳ Җ ȳ⅜ὧ Ӣ

ȲԚ 10ȲẔМѿ Ӏ ὑ װ Ɫ ȲԚ 5 Ɏֽ  35ɏȴ
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ῶ 24 Ӑ Ἁệᶃ ▲ Ὠ ῶ 

 ӀҵѤЍ ҖӀ   о  ⁮үᴂ 

# ▲ ◕ 6 6 6 18 12 

▲Ѡᾎ Ѭ זּ  Ѭ זּ  ROV Ὀ  Ὀ  

▲ ( :и:ּ16:30:00 27:07:00 3:03:00 3:50:00 3:32:00 (ה 

▲ (km) 1.4 1.6 2.0 72.0 48.0 

▲ (km2) 0.0042 0.0048 0.0040 0.1440 0.0960 

ệᶃ  100% 100.00% 16.67% 44.44% 66.67% 

Ἁệᶃ ⇔(Ԉ/km2) 17619.05 5833.33 500.00 83.33 104.17 

ệᶃ  

( /Ҝѩ) 

 19 26% 12 43% 0 0% 10 83% 3 30% 

ӣẓ 34 46% 3 11% 0 0% 2 17% 7 70% 

’  0 0% 0 0% 0 0% 0 0% 0 0% 

Ẕ҃ 21 28% 13 46% 2 100% 0 0% 0 0% 

֥  74 100% 28 100% 2 100% 12 100% 10 100% 

 
1ȸ╗ ῶӱ ∟ ᴩ П Ἁệᶃ ⇔ȴ 
2ȸ ▲ ȸ1. Ὀ ▲ᾎѿ ▲  Ė ▲ ⇔Ɏ2 еѐɏ  

2. Ѭϯ Ϣ ẓ ▲ᾎɎROVɏѿ ▲  Ė ▲ ⇔Ɏ2 еѐɏ  

3. Ѭῐ Ѭ זּ ▲ᾎѿ ▲  Ė ▲ ⇔Ɏ3 еѐɏ  
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ῶ24 ( ) Ӑ Ἁệᶃ ▲ Ὠ ῶ 

 ⅜ὧ Ӣ  ừ Ѝ  ῧ Ӱ ỉ ὧ   

# ▲ ◕ 6 4 4 4 66 

▲Ѡᾎ Ѭ זּ  ROV ROV Ѭ זּ  -- 

▲ ( :и:ּ65:15:00 3:15:00 2:05:00 2:34:00 3:19:00 (ה 

▲ (km) 1.6 1.6 1.6 1.6 131.4 

▲ (km2) 0.0048 0.0032 0.0032 0.0048 0.2690 

ệᶃ  100.00% 0.00% 0.00% 25.00% 54.55% 

Ἁệᶃ ⇔(Ԉ/km2) 4791.67 0.00 0.00 208.33 
557.62 

Ɏ148.70ɏ 

ệᶃ  

( /Ҝѩ) 

 2 9% 0 0% 0 0% 0 0% 46 31% 

ӣẓ 11 48% 0 0% 0 0% 1 100% 58 38% 

’  0 0% 0 0% 0 0% 0 0% 0 0% 

Ẕ҃ 10 43% 0 0% 0 0% 0 0% 46 31% 

֥  23 100% 0 0% 0 0% 1 100% 150 100% 

1ȸ╗ ῶӱ ∟ ᴩ П Ἁệᶃ ⇔ȴ 
2ȸ ▲ ȸ1. Ὀ ▲ᾎѿ ▲  Ė ▲ ⇔Ɏ2 еѐɏ  

2. Ѭϯ Ϣ ẓ ▲ᾎɎROVɏѿ ▲  Ė ▲ ⇔Ɏ2 еѐɏ  

3. Ѭῐ Ѭ זּ ▲ᾎѿ ▲  Ė ▲ ⇔Ɏ3 еѐɏ  
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ῶ 25 Ӑ Ἁệᶃи ▲ ῶ 

▲ 

ѡ  

 

( ) 

Ở 

 

Ở ⇔ ḇ 

 

ḇ ⇔  

( :и) 

 

(m) 

▲  

(m2) ⇔ ⇔ ⇔ ⇔ 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ) 

111/5/20 - 09:48 121.717 25.168 10:33 121.719 25.168 00:45 300 900 

111/5/20 - 10:57 121.715 25.171 11:31 121.716 25.171 00:34 200 600 

111/5/20 - 12:34 121.712 25.176 13:10 121.713 25.175 00:36 200 600 

111/9/15 - 16:25 121.717 25.167 16:58 121.719 25.168 00:33 300 900 

111/9/15 - 13:41 121.714 25.170 14:12 121.716 25.171 00:31 200 600 

111/9/15 - 15:03 121.712 25.174 15:36 121.711 25.175 00:33 200 600 

ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏ 

111/6/14 - 13:57 121.934 25.114 14:26 121.933 25.113 00:29 200 600 

111/6/14 - 09:09 121.935 25.100 09:57 121.941 25.039 00:48 300 900 

111/6/14 - 10:48 121.944 25.038 11:35 121.941 25.036 00:47 300 900 

111/10/4 - 11:05 121.933 25.113 11:38 121.932 25.115 00:33 200 600 

111/10/4 - 09:47 121.932 25.100 10:25 121.932 25.103 00:38 300 900 

111/10/4 - 08:21 121.942 25.039 08:56 121.939 25.037 00:35 300 900 
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▲ 

ѡ  

 

( ) 

Ở 

 

Ở ⇔ ḇ 

 

ḇ ⇔  

( :и) 

 

(m) 

▲  

(m2) ⇔ ⇔ ⇔ ⇔ 

Ӣ Ṇ Ӣ ᾬ’ ( ) 

111/6/20 3 09:59 121.016 25.009 10:40 121.014 25.012 00:41 400 800 

111/6/20 3 09:01 121.011 25.006 09:38 121.008 25.003 00:37 400 800 

111/6/20 3 08:06 121.012 25.008 08:44 121.009 25.008 00:38 200 400 

111/10/3 3 10:32 121.016 25.008 10:58 121.019 25.012 00:26 400 800 

111/10/3 3 09:43 121.016 25.008 10:07 121.020 25.010 00:24 400 800 

111/10/3 3 09:00 121.011 25.007 09:17 121.013 25.009 00:17 200 400 

ᴼ ’Ṏ ( о ) 

111/5/23 2 10:38 120.363 24.147 12:52 120.374 24.153 02:14 4000 8000 

111/5/23 1.9 13:44 120.371 24.168 15:37 120.380 24.173 01:53 4000 8000 

111/5/23 1.9 16:17 120.382 24.157 18:41 120.39.54 24.162 02:24 4000 8000 

111/5/26 1.9 07:00 120.376 24.138 08:42 120.385 24.143 01:42 4000 8000 

111/5/26 1.7 09:02 120.394 24.151 10:37 120.403 24.156 01:35 4000 8000 

111/5/26 2 10:55 120.393 24.171 12:22 120.387 24.179 01:27 4000 8000 

111/5/26 1.8 13:18 120.375 24.175 14:46 120.369 24.183 01:28 4000 8000 

111/5/26 1.9 15:12 120.357 24.180 16:37 102.346 24.177 01:25 4000 8000 
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▲ 

ѡ  

 

( ) 

Ở 

 

Ở ⇔ ḇ 

 

ḇ ⇔  

( :и) 

 

(m) 

▲  

(m2) ⇔ ⇔ ⇔ ⇔ 

111/5/26 1.6 17:03 120.381 24.186 18:51 120.391 24.194 01:48 4000 8000 

111/9/17 1.6 06:09 120.364 24.147 07:29 120.369 24.153 01:20 4000 8000 

111/9/17 1.6 07:31 120.371 24.167 08:48 120.382 24.173 01:17 4000 8000 

111/9/17 1.6 09:05 120.383 24.158 10:18 120.395 24.161 01:13 4000 8000 

111/10/02 1.9 06:02 120.379 24.137 07:21 120.387 24.143 01:19 4000 8000 

111/10/02 1.7 07:35 120.394 24.150 08:47 120.403 24.155 01:12 4000 8000 

111/10/02 1.7 08:58 120.394 24.172 10:15 120.387 24.179 01:17 4000 8000 

111/10/02 1.6 10:46 120.375 24.175 11:54 120.369 24.184 01:08 4000 8000 

111/10/02 1.7 12:09 120.357 24.179 13:23 120.346 24.176 01:14 4000 8000 

111/10/02 1.7 13:53 120.380 24.187 15:04 120.390 24.195 01:11 4000 8000 

үᴂ е ( ⁮үᴂ) 

111/5/30 1.8 10:12 120.018 23.082 11:46 120.017 23.073 01:34 4000 8000 

111/5/30 1.7 12:42 120.018 23.095 14:13 120.008 23.094 01:31 4000 8000 

111/5/30 1.7 14:54 119.998 23.091 16:27 119.994 23.082 01:33 4000 8000 

111/5/31 1.9 13:00 120.064 23.031 14:44 120.069 23.023 01:44 4000 8000 

111/5/31 2 15:13 120.057 23.028 16:36 120.049 23.021 01:23 4000 8000 
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▲ 

ѡ  

 

( ) 

Ở 

 

Ở ⇔ ḇ 

 

ḇ ⇔  

( :и) 

 

(m) 

▲  

(m2) ⇔ ⇔ ⇔ ⇔ 

111/5/31 1.7 17:02 120.041 23.031 18:27 120.031 23.027 01:25 4000 8000 

111/10/15 1.8 11:02 120.087 22.996 12:14 120.069 23.005 01:12 4000 8000 

111/10/15 1.7 12:33 120.071 22.992 13:48 120.077 22.981 01:15 4000 8000 

111/10/15 1.7 14:01 120.099 22.980 15:19 120.108 22.992 01:18 4000 8000 

111/10/15 1.8 06:15 120.068 23.031 07:26 120.077 23.024 01:11 4000 8000 

111/10/15 1.9 07:48 120.065 23.019 08:56 120.068 23.010 01:08 4000 8000 

111/10/15 1.8 09:19 120.043 23.028 10:35 120.032 23.025 01:16 4000 8000 

Ӵ ◦Ӣᾬ ᾬ Ṏ (⅜ὧ Ӣ ) 

111/5/25 - 09:55 120.756 21.951 10:32 120.756 21.952 00:37 300 900 

111/5/25 - 10:56 120.768 21.950 11:31 120.767 21.948 00:35 300 900 

111/5/25 - 09:09 120.755 21.942 09:37 120.756 21.941 00:28 200 600 

111/9/27 - 14:43 120.756366 21.950512 15:18 120.753351 21.949139 00:35 300 900 

111/9/27 - 13:28 120.768158 21.95035 14:00 120.76651 21.951698 00:32 300 900 

111/9/27 - 15:52 120.754481 21.942164 16:24 120.753712 21.943728 00:32 200 600 

ὧҖṔ ừ Ỵ (ừ Ѝ ) 

111/6/23 3 14:43 121.945 24.851 15:22 121.942 24.851 00:39 400 800 
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▲ 

ѡ  

 

( ) 

Ở 

 

Ở ⇔ ḇ 

 

ḇ ⇔  

( :и) 

 

(m) 

▲  

(m2) ⇔ ⇔ ⇔ ⇔ 

111/6/23 3 15:42 121.963 24.845 16:24 121.966 24.844 00:42 400 800 

111/9/29 3 14:43 121.945 24.850 15:22 121.941 24.850 00:39 400 800 

111/9/29 3 13:45 121.963 24.844 14:19 121.965 24.842 00:34 400 800 

Ӱ ỉ’Ṏ (ῧ Ӱ ỉ) 

111/6/24 3 13:43 121.509 23.472 14:17 121.513 23.471 00:34 400 800 

111/6/24 3 13:07 121.511 23.479 13:40 121.515 23.478 00:33 400 800 

111/10/6 3 06:45 121.508 23.471 07:11 121.512 23.471 00:26 400 800 

111/10/6 3 07:47 121.510 23.478 08:19 121.514 23.478 00:32 400 800 

’Ṏ ( ὧ ) 

111/6/23 - 08:48 121.472 22.661 09:38 121.469 22.663 00:50 400 1200 

111/6/23 - 10:13 121.468 22.681 11:02 121.472 22.680 00:49 400 1200 

111/9/26 - 10:03 121.480 22.643 10:52 121.484 22.641 00:49 400 1200 

111/9/26 - 08:28 121.472 22.657 09:15 121.471 22.653 00:47 400 1200 
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 34 Ӑ ἉệᶃиӁ  
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 35 Ӑ Ἁệᶃ ⇔ ὑ (>4166.67Ԉ/km2)иӁ  
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 ѿ ẃכȲ Җ ệᶃ ⇔Ɫ ȲҔᵶ ҵѤЍ Җ Ȳ

иᵑⱢ17619.055833.33Ԉ/ӂѠеṭȲẔװⱢ⁮ П⅜ὧ Ӣ М П

ȲиᵑⱢ4791.67500.00Ԉ/ӂѠеṭȲ ᵅⱢӑ ἉệᶃПὧ

Ɏῶ 24ц  36ἬӱɏȴӐ ᵒ⅜ὧשׁ Ӣ ệᶃ ⇔ ὑẔ҃М

ц⁮ Ȳ֪⅜ὧ Ӣ 2 ◕ Ἁệᶃ ▲ ὑ 1 ◕ Ἁệᶃ

Ȳắ ֮ủ ἤ ц ◦☼ Ȳѹ 2 ◕ ᴩ ῺҍủȲ ◦

◦☼ Ӣ оȲᴖệᶃ ὔ ᴟ⅜ὧ Ӣ ȲẔ҃ệᶃ ═ ἏҖȴ 

 

 
 36 Ӑ Ἁệᶃ ▲П֢ ӂᶁệᶃ ⇔  

Ἁệᶃᾼ ѿכ ẓⱢ ֵȲԚ 58ԈȲҜ ệᶃ 38%ȲẔװ

Ɫ Ҝ31%ȲẔ҃ ệᶃҜ31%Ȳӑ ’ ȴ ệᶃѻ ѿ

/ Ҕ ⱢѻȲиᵑ֢Ҝ 46%ц20%ȷ ӣẓѿ / /

Ɫ ֵɎ93%ɏȴẔ҃ệᶃ ѿẔ҃Ғ Ɏ87%ɏ ᴪὢ/Ӂ/ІɎ11%ɏⱢѻȴ

ᴖṕȲӰоҒЏ Ἤ ӢП ₇Ȳֽ ȳ ӣẓȳ’ цᴪὢ/Ӂ/

ІȲҜἬצệᶃП 72 %ȲӦױҠṓ ◦ệᶃѿ ₇Ɫѻ ЄỨȲ

ֽῶ 26Ἤӱȴ 

ѿ ᵑẃכȲ ὧ 1Ԉ ἉệᶃҵȲ Ҝѩ Ɫ о

Ȳ 83%Ȳ ẓѿ ⁮үᴂҜѩ Ȳ 70%ȲẔ҃ệᶃѿ Ɫ

Ȳ 100%Ȳ Ẕױ 2ԈẔ҃ ệᶃȲ╝ҜѩⱢ Ȳ ֽῶ 24

ц  37Ἤӱȴ 

17619.05 

5833.33 

500.00 83.33 104.17 

4791.67 

0.00 0.00 208.33 
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ῶ 26 Ӑ Ἁệᶃ иכ Ҝѩῶ 

и  ӭ  ֢ Ҝѩ 
ệᶃ  

(150Ԉ) Ҝѩ 

 

 9 20% 6% 

ᾬ /ẓ 1 2% 1% 

/ Ҕ  21 46% 14% 

/  2 4% 1% 

Ҿ┴/ᾚ  1 2% 1% 

ѱ( ) 8 17% 5% 

Ẕ҃  4 9% 3% 

 46  31% 

 

ӣẓ 

/ /  54 93% 36% 

/  0 0% 0% 

Ẕ҃ ӣẓ 4 7% 2% 

 58  38% 

’  

’  0 0% 0% 

’ ѱ( ) 0 0% 0% 

Ẕ҃’  0 0% 0% 

’  0  0% 

Ẕ҃ 

ᵓ Ҕ/  0 0% 0% 

 1 2% 1% 

ⱶ ( ) 0 0% 0% 

ᴪὢ/Ӂ/І 5 11% 3% 

/ὰ/  0 0% 0% 

ᾚ /  0 0% 0% 

Ẕ҃ ӭПҒ  40 87% 27% 

Ẕ҃  46  31% 

 150  100% 
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ד111 37  Ἁệᶃ ▲П֢ ệᶃ Ҝѩ כ  
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2.3 ệᶃ ▲ Ὠ 

Ӑ ệᶃ ▲Ṽ ◦’Ṏ П ệᶃӭ ▲ᾎ ᴩȲṼ Ḗ

Ὑ ứᶙ180כ ệᶃӭ ▲ ȲӐ Ɫ ц ֢ П

ệᶃ ╥ᵡ֪ủ ἤȳ ȳ ◦ ☼ц ԏϢ Ẕ֪҃ ṿệᶃ

Ӣ оȲ֪ױиⱢ2 ◕ ▲ ᴩȲ и ֽϯȲ 

Ϛ ◕ ệᶃӭ ▲ὑ111/5/9ᴟ6/22ᴟ ӀҵѤЍɎ ӀѬ

ᾬ’Ṏ ɏ ▲ 20 ệᶃӭ ȷ5/23ȳ5/26ᴟ о Ɏᴼ

’Ṏ ɏ ▲11 ệᶃӭ ȷ5/25ᴟ⅜ὧ Ӣ Ɏ Ϝ

е ɏ ▲ 4 ệᶃӭ ȷ5/30ᴟ ⁮үᴂɎүᴂ е ɏ ▲ 14

ệᶃӭ ȷ6/14ᴟ ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏ ▲8

ệᶃӭ ȷ6/20ᴟ Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏ

▲ 6 ệᶃӭ ȷ6/23ᴟừ Ѝ ɎὧҖṔ ừ Ỵ

ɏ ▲ 17 ệᶃӭ ȷ6/23ȳ6/24ᴟ ὧ Ɏ ’Ṏ

ɏ ▲16 ệᶃӭ ȷ6/24ᴟῧ Ӱ ỉɎӰ ỉ ’Ṏ ɏ

▲5 ệᶃӭ Ȳ Ϛ ◕ ệᶃӭ ᶙ101כȴ 

ϡ ◕ ệᶃӭ ▲ȲӐ ὑ111/9/15ȳ9/16ᴟ ӀҵѤЍɎ

ӀѬ ᾬ’Ṏ ɏ ▲13 ệᶃӭ ȷ9/17ц10/2ᴟ о

Ɏᴼ ’Ṏ ɏ ▲17 ệᶃӭ ȷ9/26ᴟ ὧ Ɏ

’Ṏ ɏ ▲ 11 ệᶃӭ ȷ9/27ᴟ 10/1ᴟ⅜ὧ Ӣ

Ɏ Ϝ е ɏ ▲14 ệᶃӭ ȷ9/29ᴟừ Ѝ ɎὧҖṔ

ừ Ỵ ɏ ▲6 ệᶃӭ ȷ10/3ᴟ Ɏ

Ӣ Ṇ Ӣ ᾬ’ ɏ ▲10 ệᶃӭ ȷ10/4ᴟ ҖӀ

Ɏ Ѭ ᾬ ’Ṏ ɏ ▲9 ệᶃӭ ȷ10/5ᴟῧ Ӱ ỉ

ɎӰ ỉ ’Ṏ ɏ ▲6 ệᶃӭ ȷ10/15ᴟ ⁮үᴂɎү

ᴂ е ɏ ▲ 11 ệᶃӭ Ȳ ϡ ◕ ệᶃӭ ᶙ

97כ Ȳ ϱ Ὠ ӱȲ Ϛ ◕ц ϡ ◕ ệᶃӭ ▲ Ԛᶙכ

198Ȳ ֽῶ 27ȴ 
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ῶ 27 Ӑ ệᶃӭ ▲ ῶ 

ệᶃӭ

▲  

1 ◕ 

▲  
▲  

2 ◕ 

▲  
▲  

ὧ  6/23ȳ6/24 16 9/26 11 

⁮үᴂ 5/30 14 10/15 11 

ừ Ѝ  6/23 17 9/29 6 

ῧ Ӱ ỉ 6/24 5 10/5 6 

⅜ὧ Ӣ  5/25 4 9/27ᴟ10/1 14 

 6/20 6 10/3 10 

ҵѤЍ 5/20ᴟ6/22 20 9/15ȳ9/16 13 

ҖӀ  6/14 8 10/4 9 

о  5/23ȳ5/26 11 9/17ȳ10/2 17 

 101 97  

 

Ӑ ᴩП9 ệᶃӭ ▲ Ὠ и ֽϯȲ ὧ Ɏ

’Ṏ ɏ 1 ◕ ệᶃӭ ▲ ֵⱢ 2Ԉц ӣẓ 2

ԈȲẔװⱢẔ҃ 1ԈȲ 5Ԉȷ 2 ◕ ệᶃӭ ▲ ӑ ệᶃȴ

⁮үᴂɎүᴂ е ɏ 1 ◕ ệᶃӭ ▲ ֵⱢ 73ԈȲẔ

’ṼᶧⱢװ 39ԈцẔ҃ 10ԈȲ ӣẓ3ԈȲ 125Ԉȷ 2 ◕

ӭ ▲ ӑ ệᶃȴừ Ѝ ɎὧҖṔ ừ Ỵ ɏ 1

◕ ệᶃӭ ▲ ֵⱢ 64ԈȲẔװṼᶧⱢẔ҃ 34Ԉц’ 25

Ԉц ӣẓ 4ԈȲ 127Ԉȷ 2 ◕ ệᶃӭ ▲ ֵⱢ 6

ԈȲ 6Ԉȴῧ Ӱ ỉɎӰ ỉ ’Ṏ ɏ 1 ◕ ệᶃӭ

▲ ֵⱢ 1Ԉц ӣẓ1ԈȲ 2Ԉȷ 2 ◕ ệᶃӭ ▲

ӑ ệᶃȴ⅜ὧ Ӣ Ɏ Ϝ е ɏ 1 ◕ц 2 ◕ ệᶃӭ

▲ Ꞌӑ ệᶃȴ Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏ 1 ◕

ệᶃӭ ▲ ӑ ệᶃȷ װ2 ệᶃӭ ▲ ֵⱢẔ҃ 3ԈȲ

ẔװⱢ 1Ԉц ӣẓ1ԈȲ 5Ԉȴ ӀҵѤЍɎ ӀѬ

ᾬ’Ṏ ɏ 1 ◕ ệᶃӭ ▲ ֵⱢ 123ԈȲẔװṼᶧⱢ ӣ

ẓ27Ԉц’ 25ԈȲẔ҃ 15ԈȲ 190Ԉȷ 2 ◕ ӭ ệᶃ
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▲ ֵⱢ 159ԈȲẔװṼᶧⱢẔ҃ 39Ԉц ӣẓ27ԈȲ’ 21

ԈȲ 246Ԉȴ ҖӀ Ɏ Ѭ ᾬ ’Ṏ ɏ 1 ◕ ệᶃ

ӭ ▲ ֵⱢ 109ԈȲẔװṼᶧⱢ’ 35Ԉȳ ӣẓ12ԈцẔ҃

12ԈȲ 168Ԉȷ 2 ◕ ӭ ệᶃ ▲ ֵ 36ԈȲẔװṼᶧ

Ɫ ӣẓ6ԈцẔ҃ 4ԈȲ 46Ԉȴ о Ɏᴼ ’Ṏ ɏ

1 ◕ ệᶃӭ ▲ ӑ ệᶃȷ װ2 ệᶃӭ ▲ ֵⱢ

26ԈȲẔװṼᶧⱢ’ 7ԈȳẔ҃ 6Ԉц ӣẓ1ԈȲ 40Ԉȴ

ṓῶ 28П111ד ệᶃӭ Ὠכ▲ ῶȴ 

Ӧױ Ὠ ӱȲ9 П Ϛ ◕ ӭ ệᶃ ֵⱢ 372Ԉ

ɎҜѩ60%ɏȲẔװṼᶧⱢ’ 124ԈɎҜѩ20%ɏȳẔ҃ 72ԈɎҜѩ12%ɏ

ц ӣẓ 49ԈɎ8%ɏȲ 617Ԉȷ ϡ ◕ ӭ ệᶃ ֵⱢ

228ԈɎҜѩ 66%ɏȲẔװṼᶧⱢẔ҃ 52ԈɎҜѩ 15%ɏȳ ӣẓ 35Ԉ

ɎҜѩ10%ɏц’ 28ԈɎҜѩ9%ɏȲ 343ԈȲ ṓῶ 28ц

 38П Ὠכ▲ ȴ 

Ϛ ◕ ϡ ◕ ệᶃӭ ▲ ц ὙȲ ֵⱢ Ԛ

600ԈɎҜѩ63%ɏȲẔװṼᶧⱢ’ Ԛ152ԈɎҜѩ16%ɏцẔ҃ 124Ԉ

ɎҜѩ13%ɏȲ ∟⁄Ɫ ӣẓԚ84ԈɎҜѩ9%ɏȲ 960ԈȲ ֽ

ῶ 29  39ȴẔѿ 9 ▲ Ὠ ӱȲѿҖ ӀҵѤЍɎ ӀѬ

ᾬ’Ṏ ɏ ệᶃ ▲ 436Ԉц ҖӀ Ɏ Ѭ ᾬ

’Ṏ ɏП ệᶃ 214ԈⱢ ֵȲẔװṼᶧⱢὧ ừ Ѝ ɎὧҖṔ

ừ Ỵ ɏ ệᶃ ▲ 133Ԉц⁮ ⁮үᴂɎүᴂ е ɏ

ệᶃ ▲ 125ԈȲӦӐ Ȳ ὙҖ ҏ ֵ ệᶃ֪ ПϢ

Ѐ иӁЄֵỰᴰὑҖ ד Ȳҫὧ ừ Ѝ ɎὧҖṔ ừ Ỵ

ɏц⁮ ⁮ ⁮үᴂɎүᴂ е ɏὑ 1 ◕ ᴩ ▲П 5ѣᴟ6

ѣȲᵀױ 2 ὑ 2 ◕ ᴩ ▲ ӑ ệᶃȲ֪ױӐ ắủ

ἤȳ ц◦☼ Ȳᴖ ệᶃ ἏẔ҃ Ἠ ֮ȴ 

֥ϱ ȲӐ דᵒ111שׁ ▲9 П ệᶃ ắᴫ⁮ủ ȳὧ

Җủ ȳ ц◦☼ ệᶃ Ἇ ֮ἨẔ҃ Ȳѿ ṷצ ֯

ᴩ ệᶃӭ ▲ ệᶃȲֽ 2 ◕ 9-10ѣ ᴩ ủ Ȳ ⁮
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үᴂȳừ Ѝ ȳῧ Ӱ ỉȳ⅜ὧ Ӣ ὑ ᴩ ӑ ệᶃȲ Җ Ҡ

Ɫ═ ệᶃӭ ц ▲Ȳ  ױ ệᶃ ц оȴ 

 

ῶ 28 111דӐ ệᶃӭ ▲ ῶ 

 

ӭ  

▲ 

 

1 ◕ ▲  2 ◕ ▲ 

 
 

ӣẓ 
’  Ẕ҃    

 

ӣẓ 
’  Ẕ҃   

ὧ 

 
2 2 0 1 5 0 0 0 0 0 

⁮ 

үᴂ 
73 3 39 10 125 0 0 0 0 0 

ừ

Ѝ  
64 4 25 34 127 6 0 0 0 6 

ῧ Ӱ

ỉ 
1 1 0 0 2 0 0 0 0 0 

⅜ὧ

Ӣ  
0 0 0 0 0 0 0 0 0 0 

 

 
0 0 0 0 0 1 1 0 3 5 

 

ҵѤЍ 
123 27 25 15 190 159 27 21 39 246 

ҖӀ

 
109 12 35 12 168 36 6 0 4 46 

о 

 
0 0 0 0 0 26 1 7 6 40 

 
372 

(60%) 

49 

(8%) 

124 

(20%) 

72 

(12%) 
617 

228 

(66%) 

35 

(10%) 

28 

(9%) 

52 

(15%) 
343 

* :ӐῶП ᴯѿ(Ԉ)  
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 38 Ӑ ӭ װ1 ▲ц װ2 ▲Пệᶃ Ҝѩ 

 

ῶ 29 111דӐ ệᶃӭ Пệᶃ ῶ 

ӭ ệᶃ ▲  ӣẓ ’  Ẕ҃  

Ӑ ד111 ᴩ Ὠ 
600Ԉ 

(62%) 

84Ԉ 

(9%) 

152Ԉ 

(16%) 

124Ԉ 

(13%) 

Ɏ ᴯȸԈɏ 960Ԉ 

 

 

ד111 39  ệᶃӭ Пệᶃ Ҝѩ 

372

49

124

72

228

35 28
52

0

50

100

150

200

250

300

350

400

ӣẓ ’ Ẕ҃

ᴯ
ȸ
Ԉ

Ӑ ệᶃӭ 2 ◕ ▲Пệᶃ Ҝѩ

1 ◕ ▲ 2 ◕ ▲

62%ӣẓ

9%

’

16%

Ẕ҃

13%

ד111 ệᶃӭ Пệᶃ Ҝѩ
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Ӑ ɦדц110ד109 ἉệᶃиӁ ▲ ₤ ɧ

П ệᶃӭ ▲ Ὠѩ циέȲ Ṽ ɦד110 (Ἁ)ệᶃиӁц ₤

▲ ɧП ệᶃиӁ ▲ Ὠ Ѡה ᴩи Ȳ ד111

еӖּד цӐ ᴩ ệᶃӭ П Ғ ֥∟Ȳ דц110ד109

ệᶃӭ ѩד▲ Ȳ ֽῶ 30ц  40Ȳ и ֽϯȲѿῺ ד3

Ɏ109דȳ110דц111דɏП ệᶃ ▲ ὨⱢẂȲѿ Ҝѩ ֵⱢ1975

ԈɎ61%ɏȲẔװṼᶧⱢ’ Ԛ694ԈɎ21%ɏȳẔ҃ 318ԈɎ10%ɏц

ӣẓԚ260ԈɎ8%ɏȲױ Ὠ Ὑӭ› ệᶃѿ ȳ’ цẔ҃ Ɫ

ṓȲ ⱢӢ♄ ẃ―ᵓȲ⁯Ϸ כ ◦ᴁ╬ ПϚ֪ ȴ 

ῶ 30 109דᴟ111ד ệᶃӭ П ῶ 

ӭ ệᶃ ▲ (Ԉ) ӣẓ(Ԉ) ’ (Ԉ) Ẕ҃ (Ԉ) 

ד111 ᴩ Ὠ 

ɎӐ ᴩцеӖּד ɏ 

1114 

(62%) 

138 

(8%) 

354 

(20%) 

193 

(11%) 

ד110 ᴩ Ὠ 
626 

(57%) 

92 

(8%) 

275 

(25%) 

107 

(10%) 

ד109 ᴩ Ὠ 
235 

(67%) 

30 

(9%) 

65 

(19%) 

18 

(5%) 

 Ɏ ᴯȸԈɏ 
1975 

(61%) 

260 

(8%) 

694 

(21%) 

318 

(10%) 

 

 

דᴟ111ד109 40  ệᶃӭ    

1114

138

354

193

626

92

275

107

235

30 65
18

0

200

400

600

800

1000

1200

ӣẓ ’ Ẕ҃

דᴟ111ד109 ệᶃ  

ד111 ᴩ Ὠ ד110 ᴩ Ὠ ד109 ᴩ Ὠ
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ҫ ϚḔ цד109 ɦד110 ἉệᶃиӁ ▲ ₤

ɧП ệᶃ ▲Пệᶃӂᶁ ⇔ȲṳṼ ɦד110 (Ἁ)ệᶃиӁц ₤

▲ ɧП ệᶃиӁ ▲ Ȳ דеӖּד111 цӐ

ᴩ ệᶃӭ П ȲṼẔ иⱢ8Є ȲֽҖ ȳὧҖ

ȳὧ ȳὧ⁮ ȳ Җ ȳ ⁮ ȳђЂ

ȳὧḘ ȲӦῶ 31ӱȲѿ 8Є П ệᶃᴖṕȲѿҖ

ȳὧ ц Җ ⱢѻȲẔ111דὧ ц ⁮

П ệᶃӂᶁ ⇔иᵑⱢ57.05Ԉ/km2ц42.49Ԉ/km2Ꞌ ὑ109דц110דȲ

ὙױẒ ệᶃ ד Ғ ȲҠᵂⱢ∟   ц ▲

Ȳҫ111דҖ ệᶃӂᶁ ⇔ 136.63Ԉ/km2 ὑ110דȲᵅὑ109

Ȳד Ӑ ∂ Җ П ệᶃ Ҡ═ ▲ṳ ϚḔ ủ ц◦☼

о Ḇ Ϥ ȴҫ111ד Җ П ệᶃӂᶁ ⇔Ɫ12.59Ԉ

/km2Ȳ ᵅὑ109דц110דȲ Ӑ Ӑדᵒ╥111שׁ цеӖּד ὑ

Җ ▲ ệᶃӭ юἨױ ệᶃắẔ֪҃ ᴖἏ

Ẕ҃ Ȳ֪ױӐױ⇔ד ệᶃӂᶁ ⇔ ᵅὑἏדȴ 

 

ῶ 31 ệᶃӂᶁ ⇔П ד ῶ 

ệᶃП8Є  
ệᶃӂᶁ ⇔(Ԉ/km2) 

 ד111 ד110 ד109

Җ  204.30 100.50 136.63 

ὧҖ  -- 0.61 6.50 

ὧ  33.60 31.10 57.05 

ὧ⁮  -- 70.30 2.69 

Җ  47.70 39.40 12.59 

⁮  9.34 9.89 42.49 

ђЂ  8.23 0 1.38 

ὧḘ  -- -- -- 
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2.3.1 Ӑ еӖּד ệᶃиӁ ▲ Ὠ 

Ӑ ӭ ệᶃиӁ ▲ѣԌⱢ5ȳ 6ȳ9ц10ѣȲ ▲ Ɫ Ӑ

ҖȳМȳ⁮ȳὧ ц Ể ȲҔᵶҖ Ⱶ ֮ᶮ- ӀѬ ᾬ’

Ṏ Ɏ ҵѤЍɏ Ѭ ᾬ ’Ṏ Ɏ Җ ɏȲМ ḘỴ֮ᶮ-

ᴼ ’Ṏ Ɏ о ɏ үᴂ е Ɏ ⁮үᴂɏȲМ ỵỴ֮

ᶮ- Ӣ Ṇ Ӣ ᾬ’ Ɏ ɏȲ⁮ Ⱶ ֮ᶮ- Ӵ ◦

Ӣᾬ ᾬ Ṏ Ɏ⅜ὧ Ӣ ɏȲὧ ỵỴ֮ᶮ-ὧҖṔ ừ Ỵ

Ɏừ Ѝ ɏ Ӱ ỉ’Ṏ Ɏῧ Ӱ ỉɏȲ Ⱶ ֮ᶮ-

’Ṏ Ɏ ὧ ɏȲԚ 9 דɎῶ 33ɏȴеӖּװ198 ▲ᴞ

10ѣ3ѡѦȲԚ196ד1ѣ1ѡᴟ111ד111 ệᶃ ▲ Ȳ ѻ

ẃ Ɫ ṥ֫ ȳЏᵂ Ϣ ȳṥ▲ цеӖּד ȲẔМ֪ 20ȳ

ᴩ Њὑ15и цЄὑ30и ȳ ᴩ 20еṭȳ ᴩ

צ ֪ Ȳ97צⱢ Ȳצ Ɫ99ȴ 

Ӑװӭ ᾎ ệᶃҔᵶӐ цеӖ֫ Ԛ Ȳװ297

102Њ 33и Ȳ 1,210.9еṭɎῶ 32ɏȲԚּנ 1,799ԈệᶃȲ

▲ ◕М52.86%צᾼ נּ ẞệᶃȲᴷ ệᶃ ⇔ Ɫ1.38 ~ 136.63Ԉ/

ӂѠеṭȲ ệᶃӂᶁ ⇔Ɫ55.19Ԉ/ӂѠеṭȲӐ  Ὼ иⱢ

8Є ȲиᵑⱢҖ ȳὧҖ ȳὧ ȳὧ⁮ ȳ Җ ȳ ⁮ ȳ

ђЂ ὧḘ Ȳֽ  41ἬӱȴӦὑệᶃ ⇔Ɫ‍ иᵉȲ╝ἕ

ӂᶁ ⇔ȲӐ ᴕ Ɏ2013ɏȲѿ ᾎ ȲѿвҳѠ

ᴯ ɎInterquartile Range, IRɏȲ ⇔ Ϯҳиᴯ Ғϱ1.5вҳѠᴯ

ɎQ3+1.5IRɏȲ― ẔⱢ Ȳ ∟Пӂᶁ ⇔Ɫ41.08Ԉ/ӂѠ

еṭɎ  42ɏȴӐװ ▲ ⇔ệᶃ֮ ȲԚ 35 ȲẔМѿҖ ὑ

װ Ɫ ȲԚ 29 ȴɎ  43ɏȴ 
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ῶ 32 Ӑ еӖּד ệᶃ ▲ Ὠ ῶ 

ȸ╗ ῶӱ ∟ ᴩ П ệᶃ ⇔ȴ 

  

 Җ  ү Җ  ү ⁮  ὧḘ ђЂ  ὧ⁮  ὧ  ὧҖ   

▲ ◕ 87 87 35 -- 20 39 27 2 297 

▲  

( :и:ּה) 
28:15:00 31:15:00 12:14 -- 07:05 14:32 08:42 00:30 102:33:00 

▲

(Km) 
380.7 483.5 113.5 -- 51.6 90.1 83.7 7.7 1,210.90 

 

ệᶃ  
93.10% 45.98% 31.43% -- 5.00% 7.69% 74.07% 50.00% 52.86% 

ӂᶁ 

ệᶃ ⇔ 

(Ԉ/km2) 

136.63 12.59 42.49 -- 1.38 2.69 57.05 6.5 
55.19 

(41.08) 

 868 64% 98 61% 74 55% -- -- 0 0% 3 43% 71 53% 0 0% 1,114 62% 

ӣẓ 114 8% 10 6% 4 3% -- -- 2 100% 3 43% 4 3% 1 100% 138 7% 

’  246 18% 43 26% 40 30% -- -- 0 0% 0 0% 25 19% 0 0% 354 20% 

Ẕ҃ 130 10% 12 7% 16 12% -- -- 0 0% 1 14% 34 25% 0 0% 193 11% 

 1,358 100% 163 100% 134 100% -- -- 2 100% 7 100% 134 100% 1 100% 1,799 100% 
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ῶ 33 Ӑ ệᶃиӁ ▲ ῶ 

▲ 

 

 

( ) 

 

⇔

(m) 

 

⇔

(m) 

ϩ 

( ) 
֣ 

Ở 

 

Ở ⇔ 

ḇ 

 

ḇ ⇔ 
 

 

(mins) 

 

(km) ⇔ ⇔ ⇔ ⇔ 

о Ɏᴼ ’Ṏ ɏ 

111/5/23 1.5 3 30 5 ὧҖ 10:05 120.371379 24.157396 10:35 120.370246 24.148328 00:30 9.2 

3.2 4 30 5 ὧҖ 10:38 120.36572 24.1466 11:00 120.365904 24.145472 00:22 10.5 

2 3 30 5 ᴫҖ 11:00 120.365904 24.145472 11:26 120.507093 24.175636 00:26 9.6 

2 3 30 5 ᴫҖ 11:28 120.507093 24.175636 11:44 120.375974 24.153001 00:16 4.6 

1.3 5 30 5 ὧҖ 12:39 120.374146 24.10555 12:58 120.385701 24.084616 00:19 5.1 

111/5/26 17.3 6 30 4 ὧ⁮ 08:48 120.37611  24.1375 09:08 120.41722  24.17805 00:20 10.3 

2 8 30 4 ὧ⁮ 09:08 120.41722  24.17805 09:36 120.41555  24.18138 00:28 3.1 

1.2 2 30 4 ὧ⁮ 09:40  120.38416  24.16777 10:00  120.41555  24.18138 00:20  3.1  

2 8 30 4 ᴫ⁮ 10:54 120.40138  24.16666  11:23 120.42361  24.17555  00:29 2.5 

2 8 30 4 ᴫ⁮ 11:23 120.42361  24.15888  11:44 120.40361  24.21305  00:21 3.5 

2 9 30 4 ᴫ⁮ 11:44 120.40388  24.17972  12:14 120.42861  24.15611 00:30 3 

111/9/17 

1 1 30 1 ὧҖ 14:34 120.195443 23.859699 15:04 120.193446 23.851936 00:30 3 

1 1 30 1 ὧҖ 15:15 120.188647 23.845209 15:44 120.194252 23.824245 00:29 3 

2 3 30 1 ὧҖ 06:20 120.369698 24.156734 06:41 120.394045 24.0847 00:21 1.6 
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▲ 

 

 

( ) 

 

⇔

(m) 

 

⇔

(m) 

ϩ 

( ) 
֣ 

Ở 

 

Ở ⇔ 

ḇ 

 

ḇ ⇔ 
 

 

(mins) 

 

(km) ⇔ ⇔ ⇔ ⇔ 

1 3 30 1 ὧҖ 06:44 120.370966 24.157329 07:14 120.39917 24.145605 00:30 2 

0.7 3 30 1 ὧҖ 07:25 120.371871 24.149165 07:52 120.368197 24.145669 00:27 2 

1 3 30 1 ὧҖ 08:03 120.367525 24.144052 08:31 120.413886 24.120491 00:28 3 

1.1 3 30 1 ὧҖ 08:39 120.411375 24.115726 09:02 120.394649 24.104981 00:23 3 

2 2 30 5 ὧҖ 12:58 120.385701 24.084616 13:19 120.393278 24.086397 00:21 15.5 

111/10/2 

2 3 30 2 ὧҖ 05:45 120.420559 24.084618 06:15 120.388773 24.147785 00:30 6.4 

2 3 30 2 ὧҖ 06:16 120.388786 24.149195 06:44 120.381136 24.173428 00:28 2 

2 3 30 2 ὧҖ 06:52 120.381729 24.173431 07:21 120.387598 24.171907 00:29 1.3 

2 3 30 2 ὧҖ 07:39 120.391597 24.169992 08:06 120.397726 24.169353 00:27 1.3 

2 3 30 2 ὧҖ 08:33 120.406761 24.180222 09:01 120.406218 24.180461 00:28 1.1 

1.4 3 30 2 ὧҖ 09:15 120.406559 24.80379 09:41 120.413766 24.184403 00:26 1.8 

2 3 30 2 ὧҖ 09:51 120.413851 24.18493 10:19 120.411896 24.165636 00:28 1.6 

1.1 3 30 2 ὧҖ 10:20 120.411964 24.165621 10:46 120.401631 24.144889 00:26 0.9 

2 3 30 2 ὧҖ 10:53 120.401687 24.144915 11:20 120.400456 24.148078 00:27 3.2 

⁮үᴂɎүᴂ е ɏ 

111/5/30 

15 7 30 3 ᴫ⁮ 09:22 120.126176 22.993268 09:42 120.039994 23.017971 00:20 10 

12.8 9 30 3 ᴫ⁮ 09:47 120.024002 23.82431 10:07 120.029989 23.092122 00:20 1 

1 9 30 3 ᴫ⁮ 10:19 120.02361 23.091068 10:39 120.04115 23.100283 00:20 3 
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▲ 

 

 

( ) 

 

⇔

(m) 

 

⇔

(m) 

ϩ 

( ) 
֣ 

Ở 

 

Ở ⇔ 

ḇ 

 

ḇ ⇔ 
 

 

(mins) 

 

(km) ⇔ ⇔ ⇔ ⇔ 

1 8 30 3 ᴫ⁮ 10:51 120.029479 23.091589 11:11 120.018972 23.089177 00:20 2 

2.4 7 30 3 ᴫ⁮ 11:26 120.028304 23.088113 11:47 120.021406 23.086517 00:21 2 

3 8 30 3 ᴫ⁮ 11:49 120.023285 23.086337 12:09 120.022938 23.084311 00:20 1 

5 9 30 3 ᴫ⁮ 12:12 120.018166 23.084904 12:32 120.014799 23.073618 00:20 9 

2 4 30 2 ᴫ⁮ 13:01 120.065762 23.031082 13:22 120.073189 23.029231 00:21 2 

2 8 30 2 ᴫ⁮ 13:24 120.071954 23.028791 13:45 120.068001 23.024874 00:21 2 

4 6 30 2 ᴫ⁮ 13:45 120.070614 23.024443 14:09 120.071846 23.020979 00:24 2 

7 5 30 2 ᴫ⁮ 14:10 120.070083 23.019826 14:30 120.077289 23.016727 00:20 5 

7 4 30 2 ᴫ⁮ 14:32 120.067083 23.015182 14:52 120.078406 23.009224 00:20 8 

15 5 30 2 ᴫ⁮ 15:17 120.065958 22.991971 15:37 120.114343 22.990077 00:20 5 

14 3 30 2 ᴫ⁮ 15:38 120.114343 22.990077 15:58 120.14495 22.984748 00:20 4 

111/10/1

5 

2 5 30 2 ᴫ⁮ 07:48 120.080216 23.032226 08:04 120.076139 23.024144 00:16 0.92 

2 5 30 2 ᴫ⁮ 08:07 120.076653 23.023858 08:34 120.068693 23.0217 00:27 1.9 

0.8 5 30 2 ᴫ⁮ 08:41 120.068804 23.021707 09:13 120.060368 23.017511 00:32 2.4 

1.1 5 30 2 ᴫ⁮ 09:50 120.66079 23.017295 10:18 120.09498 23.01467 00:28 3.9 

1.7 5 30 2 ᴫ⁮ 10:28 120.094888 23.014625 10:51 120.090691 23.015715 00:23 2.5 

0.8 5 30 2 ᴫ⁮ 11:01 120.090658 23.015748 11:27 120.08844 23.025226 00:26 1.14 

0.8 5 30 2 ᴫ⁮ 11:30 120.089073 23.025157 11:49 120.099995 23.020995 00:19 1.29 
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▲ 

 

 

( ) 

 

⇔

(m) 

 

⇔

(m) 

ϩ 

( ) 
֣ 

Ở 

 

Ở ⇔ 

ḇ 

 

ḇ ⇔ 
 

 

(mins) 

 

(km) ⇔ ⇔ ⇔ ⇔ 

2.1 5 30 2 ᴫ⁮ 11:52 120.100151 23.020609 12:22 120.092641 23.005466 00:30 1.84 

2.1 5 30 2 ᴫ⁮ 12:23 120.092319 23.005446 12:47 120.097791 22.998321 00:24 0.92 

1.9 5 30 2 ᴫ⁮ 12:49 120.097253 22.998168 13:16 120.107553 22.986331 00:27 1.95 

1.9 5 30 2 ᴫ⁮ 13:17 120.107112 22.986251 13:34 120.107467 22.978083 00:17 0.95 

ừ Ѝ ɎὧҖṔ ừ Ỵ ɏ 

111/6/23 7.2 8 30 2 ὧ⁮ 13:59 121.865589 24.858743 14:19 121.905155 24.848226 00:20 5.70 

3 19 30 2 ὧ⁮ 14:21 121.84416 24.88095 14:42 121.939667 24.873956 00:21 4.90 

8.4 6 30 2 ὧ⁮ 15:54 121.943909 24.85078 16:15 121.895076 24.867895 00:21 0.90 

4.8 16 30 4 ὧ⁮ 16:15 121.894567 24.868105 16:37 121.857017 24.872723 00:22 3.50 

3 21 30 4 ὧ⁮ 16:37 121.855691 24.872225 17:05 121.895076 24.867895 00:28 0.90 

3.7 10 30 2 ὧ⁮ 13:51 121.855316 24.863437 14:11 121.891939 24.849425 00:20 4.00 

3.9 7 30 2 ὧ⁮ 14:11 121.891939 24.849425 14:31 121.892409 24.849586 00:20 5.00 

4.1 3 30 2 ὧ⁮ 14:32 121.926064 24.850797 14:52 121.946118 24.852498 00:20 2.30 

0.9 3 30 2 ὧ⁮ 15:50 121.947025 24.849789 16:08 121.909809 24.863716 00:18 4.20 

4.2 3 30 4 ὧ⁮ 16:08 121.909506 24.863821 16:24 121.877367 24.872204 00:16 3.30 

3.2 7 30 4 ὧ⁮ 16:24 121.877026 24.87225 16:43 121.843699 24.866305 00:19 3.60 

3.7 10 30 2 ὧ⁮ 13:51 121.855316 24.863437 14:11 121.891939 24.849425 00:20 4.00 

3.9 7 30 2 ὧ⁮ 14:11 121.891939 24.849425 14:31 121.892409 24.849586 00:20 5.00 
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4.1 3 30 2 ὧ⁮ 14:32 121.926064 24.850797 14:52 121.946118 24.852498 00:20 2.30 

0.9 3 30 2 ὧ⁮ 15:50 121.947025 24.849789 16:08 121.909809 24.863716 00:18 4.20 

4.2 3 30 4 ὧ⁮ 16:08 121.909506 24.863821 16:24 121.877367 24.872204 00:16 3.30 

3.2 7 30 4 ὧ⁮ 16:24 121.877026 24.87225 16:43 121.843699 24.866305 00:19 3.60 

111/9/29 

2 1 30 2 ὧҖ 14:15 121.966549 24.835906 14:43 121.962511 24.844613 00:28 1.9 

2 1 30 2 ὧҖ 14:45 121.962726 24.844644 15:02 121.971738 24.842302 00:17 0.93 

2 2 30 2 ὧҖ 13:40 121.962814 24.833892 13:55 121.96951 24.837255 00:15 0.9 

2 1.9 30 2 ὧҖ 13:57 121.969192 24.837513 14:18 121.967937 24.848914 00:21 1.12 

2 2 30 2 ὧҖ 14:20 121.967669 24.848933 14:36 121.958303 24.850545 00:16 0.97 

2 2 30 2 ὧҖ 14:38 121.95797 24.850558 14:53 121.949494 24.852452 00:15 0.91 

ҵѤЍɎ ӀѬ ᾬ’Ṏ ɏ 

111/5/09 2 3 30 2 ὧҖ 10:34 121.696115 25.208259 10:49 121.70058 25.208884 00:15 2.3 

111/5/20 2 2 30 1 ᴫҖ 09:48 121.741082 25.159941 10:03 121.748349 25.165518 00:15 1.3 

2.3 1 30 1 ᴫҖ 10:57 121.730173 25.166833 11:12 121.72913 25.167793 00:15 1.9 

2.3 1 30 1 ᴫҖ 12:34 121.713067 25.174533 12:49 121.724147 25.179055 00:15 1.7 

2 1 30 1 ᴫҖ 14:04 25.169266 121.760958 14:25 25.17097 121.734891 00:21 1.1 

111/6/15 2.7 15.6 30 1 ὧҖ 14:11 121.761051 25.169379 14:32 121.730973 25.169535 00:21 5.00 
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2.3 15.8 30 1 ὧҖ 14:35 121.730489 25.169579 14:55 121.712752 25.167409 00:20 1.80 

111/6/16 2.2 6 30 1 ᴫ⁮ 14:01 121.779326 25.157518 14:22 121.737391 25.170962 00:21 3.30 

111/6/18 2.4 15.5 30 1 ὧҖ 14:12 121.76315 25.161357 14:32 121.730935 25.16958 00:20 2.10 

2.6 15.6 30 1 ὧҖ 14:32 121.730874 25.16957 14:52 121.714656 25.168081 00:20 1.70 

2.3 15.7 30 1 ὧҖ 14:52 121.71436 25.168036 15:16 121.708973 25.165481 00:24 0.80 

2.4 15.4 30 1 ὧҖ 15:28 121.709445 25.165602 15:48 121.716332 25.171999 00:20 1.10 

111/6/19 2.8 15.5 30 1 ὧҖ 14:11 121.760771 25.169021 14:32 121.730947 25.169644 00:21 3.20 

2.8 15.5 30 1 ὧҖ 14:32 121.731021 25.169608 14:52 121.714797 25.168101 00:20 1.60 

2.8 15.5 30 1 ὧҖ 15:11 121.708968 25.165491 15:28 121.709455 25.165613 00:17 0.60 

111/6/20 3 5 30 1 ὧҖ 14:11 121.760696 25.168969 14:27 121.733589 25.170899 00:16 3.50 

2.9 5 30 1 ὧҖ 14:28 121.732698 25.170543 14:48 121.719592 25.168467 00:20 1.50 

3.1 7 30 1 ᴫҖ 15:24 121.708969 25.165501 15:46 121.71643 25.170953 00:22 1.10 

111/6/22 2 12 30 1 ὧҖ 12:23 121.73624 25.17129 12:43 121.723464 25.168878 00:20 1.50 

2.7 15.6 30 1 ὧҖ 14:26 25.157518 121.779326 14:46 25.168704 121.722006 00:20 1.55 

111/9/15 2.2 15.6 30 1 ὧҖ 15:29 121.729665 25.171982 15:50 121.73034 25.171513 00:21 1.1 

7.8 1 30 2 ὧҖ 13:39 121.788486 25.152343 14:07 121.726891 25.166295 00:28 6.84 
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2.3 1 30 2 ὧҖ 14:07 121.726909 25.166465 14:37 121.728644 25.164643 00:30 1.39 

5 2 30 2 ὧҖ 14:26 121.727744 25.166866 14:56 121.726094 25.168529 00:30 1.86 

1.1 2 30 2 ὧҖ 14:59 121.727377 25.165437 15:21 121.72828 25.165422 00:22 2.14 

0.9 6 30 2 ὧҖ 15:01 121.722443 25.170646 15:31 121.730097 25.166681 00:30 1.98 

0.5 1 30 2 ὧҖ 16:09 121.711138 25.174392 16:37 121.712191 25.172133 00:28 1.9 

0.9 6 30 2 ὧҖ 17:32 121.747677 25.162724 18:02 121.762328 25.165075 00:30 4.2 

111/9/16 8.1 2 30 2 ὧҖ 13:41 121.780103 25.160079 14:11 121.727186 25.166576 00:30 6.8 

4 1 30 2 ὧҖ 14:15 121.727105 25.166671 14:44 121.729195 25.16519 00:29 1.45 

2.2 5 30 2 ὧҖ 14:54 121.726345 25.167906 15:24 121.728482 25.164794 00:30 1.96 

4 2 30 2 ὧҖ 16:11 121.709455 25.170304 16:41 121.711378 25.172206 00:30 2.06 

2.1 3 30 2 ὧҖ 17:17 121.741417 25.159403 17:47 121.740896 25.162054 00:30 2.02 

Ɏ ҖӀ ɏ Ѭ ᾬ ’Ṏ  

111/6/14 10.8 15.5 30 1 ᴫ⁮ 08:25 121.8136 25.1488 08:45 121.8807 25.1358 00:20 6.90 

13 15.8 30 1 ᴫ⁮ 08:47 121.8873 25.1365 09:17 121.9337 25.1055 00:30 7.30 

11 15.5 30 1 ᴫ⁮ 09:09 121.9348 25.1003 09:29 121.9447 25.0394 00:20 6.80 

12.2 15.3 30 2 ὧ⁮ 13:34 121.9439 25.0397 13:54 121.9351 25.1047 00:20 7.70 
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13.2 15.3 30 3 ὧ⁮ 13:56 121.9565 25.0257 14:16 121.9333 25.1143 00:20 7.30 

10.5 1.5 30 4 ὧҖ 14:17 121.9673 25.0143 14:37 121.9315 25.1255 00:20 7.7 

12.2 1.1 30 4 ὧҖ 14:38 121.9783 25.0055 14:58 121.9301 25.1345 00:20 6.5 

11.3 1.3 30 3 ὧҖ 15:00 121.9864 25.0001 15:20 121.9253 25.1455 00:20 6.3 

111/10/4 

2 1.6 30 2 ὧҖ 08:48 121.938085 25.102014 09:04 121.947837 25.100208,  00:16 0.93 

2 1.6 30 2 ὧҖ 09:05 121.947934 25.100135 09:23 121.955165 25.091998 00:18 1.26 

1.9 1.7 30 2 ὧҖ 09:31 121.95455 25.091839 09:57 121.938521 25.0865 00:26 1.73 

2 1.7 30 2 ὧҖ 10:05 121.939358 25.085961 10:26 121.936919 25.077505 00:21 0.94 

1.7 1.7 30 2 ὧҖ 12:43 121.935353 25.118156 13:04 121.946833 25.114484 00:21 1.13 

2 1.9 30 2 ὧҖ 13:07 121.946339 25.114056 13:30 121.937799 25.10846 00:23 1.17 

2 1.8 30 2 ὧҖ 13:38 121.937134 25.108421 13:55 121.927843 25.109742 00:17 0.92 

2.3 2 30 2 ὧҖ 14:02 121.927639 25.110306 14:18 121.924399 25.118738 00:16 0.95 

2.1 2 30 2 ὧҖ 14:22 121.92456 25.119039 14:41 121.932682 25.125169 00:19 1.04 

ῧ Ӱ ỉɎӰ ỉ’Ṏ ɏ 

111/6/24 2.4 12 30 2 ᴫ⁮ 13:00 121.505972 23.494829 13:17 121.511119 23.479 00:17 3.1 



84 
 

▲ 

 

 

( ) 

 

⇔

(m) 

 

⇔

(m) 

ϩ 

( ) 
֣ 

Ở 

 

Ở ⇔ 

ḇ 

 

ḇ ⇔ 
 

 

(mins) 

 

(km) ⇔ ⇔ ⇔ ⇔ 

1.4 8 30 2 ᴫ⁮ 13:36 121.511456 23.478912 13:55 121.510623 23.472537 00:19 2 

1.8 13 30 2 ᴫ⁮ 13:57 121.511012 23.4729 14:20 121.516692 23.466371 00:23 1.6 

2.9 9 30 2 ᴫ⁮ 14:11 121.517034 23.468202 14:31 121.515907 23.489343 00:20 2.4 

2.5 7 30 2 ᴫ⁮ 14:32 121.515855 23.489542 14:52 121.505954 23.494366 00:20 1.4 

111/10/5 

1.5 3 30 2 ὧҖ 06:45 121.51273 23.46986 07:10 121.511035 23.473608 00:25 2 

1.4 2 30 2 ὧҖ 07:11 121.511046 23.47359 07:38 121.511737 23.479506 00:27 0.64 

2 2 30 2 ὧҖ 07:45 121.512166 23.47958 08:03 121.521693 23.480106 00:18 1.02 

2 2 30 2 ὧҖ 08:09 121.521843 23.479786 08:27 121.522626 23.471165 00:18 0.96 

1.9 2 30 2 ὧҖ 08:29 121.522444 23.47114 08:45 121.516189 23.465757 00:16 0.91 

2.1 2 30 2 ὧҖ 08:48 121.516436 23.465747 09:03 121.525072 23.466343 00:15 0.94 

Ɏ Ӣ Ṇ Ӣ ᾬ’ ɏ 

111/6/20 9.3 6 30 4 ᴫ⁮ 07:55 121.007315 24.995353 08:10 121.017228 24.988603 00:15 2.8 

2 3 30 4 ᴫ⁮ 08:11 121.016497 24.98439 08:30 121.019019 24.987886 00:19 9.1 

1 1 30 4 ᴫ⁮ 08:44 121.027461 24.99443 09:01 121.011033 25.005722 00:17 7.5 

2.7 10 30 4 ᴫ⁮ 09:01 121.011033 25.005722 09:18 121.024917 24.993733 00:17 8.4 

1.2 2 30 4 ᴫ⁮ 09:18 121.024908 24.994216 09:38 121.016593 24.987159 00:20 9.1 
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1 2 30 4 ᴫ⁮ 09:39 121.016593 24.987159 10:00 121.007404 24.989795 00:21 5.8 

111/10/3 

0.7 5 30 2 ὧҖ 07:54 120.996648 24.986612 08:24 120.000388 24.994483 00:30 2.4 

0.8 3 30 2 ὧҖ 08:25 121.000388 24.994483 08:54 121.004374 25.001381 00:29 3.5 

1.8 3 30 2 ὧҖ 08:54 121.004374 25.001381 09:24 121.013719 24.989519 00:30 2.3 

1.7 5 30 2 ὧҖ 09:24 121.013719 24.989519 09:54 121.010203 25.005254 00:30 2.6 

2 3 30 2 ὧҖ 09:54 121.010203 25.005254 10:24 120.994173 24.984095 00:30 2.5 

3 5 30 2 ὧҖ 10:24 120.994173 24.984095 10:54 120.995178 24.981553 00:30 2.6 

1.7 3 30 2 ὧҖ 10:58 120.995049 24.981475 11:24 120.99561 24.977271 00:26 1.94 

1.8 1 30 2 ὧҖ 11:24 120.99561 24.977271 11:54 120.995523 24.972114 00:30 1.81 

2 2 30 2 ὧҖ 11:54 120.995523 24.972114 12:23 121.014079 24.988969 00:29 2.3 

2 2 30 2 ὧҖ 12:26 121.007213 24.994167 12:47 121.004565 25.006984 00:21 1.13 

⅜ὧ Ӣ Ɏ Ϝ е ɏ 

111/5/25 11.5 3 30 2 ὧ⁮ 09:09 120.754816 21.941956 09:29 120.756135 21.950557 00:20 1.4 

2.4 3 30 2 ὧ⁮ 09:30 120.756138 21.950784 09:50 120.756047 21.950398 00:20 1.9 

2 2 30 2 ὧ⁮ 10:12 120.756963 21.948228 10:33 120.76942 21.950781 00:21 1.8 

3.3 3 30 2 ὧ⁮ 10:56 120.768288 21.950474 11:19 120.76771 21.949903 00:23 3.1 
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111/9/27 

1.9 6 30 4 ὧ⁮ 13:28 120.769076 21.953204 13:49 120.767507 21.951747 00:21 1.1 

2 15 30 4 ὧ⁮ 15:02 120.757231 21.95379 15:24 120.754169 21.943637 00:22 5.28 

2.2 13 30 4 ὧ⁮ 15:27 120.750376 21.947516 15:46 120.75462 21.944297 00:19 3.14 

1.7 13 30 4 ὧ⁮ 13:39 120.767181 21.958179 13:59 120.766515 21.958723 00:20 3.45 

1.9 5 30 4 ὧ⁮ 13:50 120.76651 21.951698 14:11 120.756366 21.950512 00:21 2.2 

2 13 30 4 ὧ⁮ 14:00 120.766647 21.95 14:20 120.765685 21.959749 00:20 5.41 

1.9 13 30 4 ὧ⁮ 14:20 120.766055 21.95994 14:40 120.753085 21.949247 00:20 4.02 

111/9/28 

0.4 6 30 4 ὧ⁮ 13:28 120.769076 21.953204 13:49 120.767501 21.951747 00:21 1.12 

2.2 3.6 30 4 ὧ⁮ 14:12 120.756367 21.956515 14:32 120.75703 21.949246 00:20 1.46 

2 1 30 4 ὧ⁮ 14:32 120.757083 21.949166 14:52 120.756542 21.947982 00:20 1.41 

1.7 6 30 4 ὧ⁮ 14:52 120.756515 21.947993 15:14 120.754481 21.942164 00:22 1.54 

1.4 5 30 4 ὧ⁮ 15:15 120.754436 21.942199 15:39 120.752894 21.942343 00:24 0.52 

111/10/1 
2 1 30 2 ὧ⁮ 07:58 120.425923 22.466401 08:26 120.408328 22.466842 00:28 1.80 

2 1 30 2 ὧ⁮ 08:36 120.407604 22.466305 09:01 120.399622 22.458418 00:25 1.24 

ὧ Ɏ ’Ṏ ɏ 

111/6/23 1 4 30 2 ᴫ⁮ 08:24 121.473513 22.660905 08:44 121.465878 22.665348 00:20 1.86 
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1.1 2 30 2 ᴫ⁮ 08:45 121.466354 22.663784 09:05 121.46703 22.661804 00:20 2.05 

3 4 30 2 ᴫ⁮ 09:05 121.467063 22.664116 09:31 121.467052 22.66626 00:26 2.8 

4.5 5 30 2 ᴫ⁮ 09:35 121.465492 22.667381 09:55 121.478836 22.680825 00:20 3.56 

6.1 3 30 2 ᴫ⁮ 09:56 121.467826 22.680613 10:16 121.494112 22.678289 00:20 2.48 

0.9 4 30 2 ὧ⁮ 10:22 121.497808 22.678628 10:42 121.461943 22.672207 00:20 4.58 

1 4 30 2 ᴫ⁮ 10:44 121.473506 22.660895 11:04 121.465893 22.665278 00:20 1.94 

6 4 30 2 ᴫ⁮ 11:07 121.465418 22.667407 11:27 121.479039 22.680812 00:20 3.6 

111/6/24 2.1 4 30 3 ᴫ⁮ 08:29 121.469822 22.662497 08:49 121.4675 22.66333 00:20 1.64 

4.6 4 30 3 ᴫ⁮ 08:49 121.498963 22.679564 09:09 121.496229 22.679654 00:20 2.24 

8.8 4 30 3 ᴫ⁮ 09:09 121.49516 22.679857 09:32 121.463507 22.669051 00:23 4.66 

1.2 1 30 3 ᴫ⁮ 09:40 121.469788 22.662456 10:00 121.467375 22.663183 00:20 1.61 

6.9 1 30 3 ᴫ⁮ 10:07 121.46499 22.663682 10:27 121.462308 22.664237 00:20 2.5 

1.6 1 30 3 ᴫ⁮ 10:27 121.464968 22.665562 10:47 121.466856 22.666443 00:20 2.05 

4.6 1 30 3 ᴫ⁮ 10:50 121.499088 22.6799 11:10 121.495964 22.679681 00:20 2.22 

8.7 1 30 3 ᴫ⁮ 11:11 121.494905 22.679867 11:31 121.463558 22.668954 00:20 4.65 

111/9/26 2 2 30 2 ὧҖ 09:02 121.474343 22.653046 09:30 121.476153 22.645784 00:28 1.8 
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2 1.9 30 2 ὧҖ 09:31 121.476352 22.646716 09:54 121.46705 22.632344 00:23 1.4 

1.8 1.9 30 2 ὧҖ 09:55 121.467522 22.632314 10:24 121.480041 22.638484 00:29 1.9 

1.7 2 30 2 ὧҖ 10:39 121.481634 22.640622 11:05 121.482042 22.624842 00:26 1.62 

1.8 1.6 30 2 ὧҖ 08:55 121.471763 22.647835 09:25 121.48064 22.643792 00:30 1.9 

2.8 1.6 30 2 ὧҖ 09:26 121.480934 22.643761 09:55 121.486393 22.640503 00:29 1.84 

2 1.7 30 2 ὧҖ 10:05 121.485948 22.640742 10:30 121.482091 22.643084 00:25 1.76 

1.9 1.9 30 2 ὧҖ 10:34 121.478933 22.643538 11:02 121.461123 22.640355 00:28 1.82 

2 1.8 30 2 ὧҖ 08:26 121.472622 22.657184 08:44 121.464854 22.653922 00:18 0.94 

2 1.8 30 2 ὧҖ 08:56 121.471514 22.646556 09:25 121.456107 22.638738 00:29 1.83 

2 1.7 30 2 ὧҖ 10:03 121.487692 22.640473 10:33 121.481892 22.643245 00:30 1.8 
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 41 ֢ ɎЏׁש Ȳ2021ɏ 
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 42 Ӑ цеӖּד ӭ ệᶃиӁ  
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 43 Ӑ цеӖּד ӭ ệᶃ ⇔ ὑ (>-208.33Ԉ/km2) 

иӁ  
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ѿ ẃכȲҖ ệᶃ ⇔Ɫ Ȳ ẞ136.63Ԉ/ӂѠеṭȲẔװⱢ

ὧ ⁮ ȲиᵑⱢ57.0542.49Ԉ/ӂѠеṭȲ ᵅⱢђЂ Ɏ1.38

Ԉ/ӂѠеṭɏȲẔМὧḘ נּ Ȳ֪ױЛԝϤѩ Ȳ ֽῶ 32ц  

44ȴ 

 

 

 44 Ӑ цеӖּד ệᶃ ▲П֢ ӂᶁệᶃ ⇔  

 

ệᶃᾼ ѿכ Ɫ ֵȲԚ 1114ԈȲҜ ệᶃ 62%ȲẔװⱢ

’ ȲҜ20%ȲẔ҃ệᶃҜ11%Ȳ ẓⱢ юȲҜ7%Ɏֽῶ34Ἤӱɏȴ

ệᶃѻ ѿ ȳ / Ҕ ᾬ /ẓⱢѻȲиᵑҜ

41%ȳ28%ц11%ȴ ẓѿ / Ɫ ֵ87%ȴẔ҃ệᶃѿⱶ ( ) 

28%ȳẔ҃Ғ Ɫ 24% ᵓ Ҕ/ Ɫ 21%Ɫѻȴ ᴖṕȲӰоҒЏ Ἤ

ӢП ₇Ȳֽ ȳ ӣẓȳ’ цᴪὢ/Ӂ/ІȲҜἬצệᶃП89%ȴ 

ѿ ᵑẃכȲ ӑ ệᶃПὧḘ ҵȲẔ҃ ệᶃҜѩֵѿ

Ɫ ȲẔМϭѿҖ П Ҝѩ Ȳ 64%ȴ ẓѿὧҖ цђ

Ђ Ҝѩ Ȳ 100%Ȳ֪ױ ҏ 1Ԉ ӣẓȴ’ ѿ

⁮ Ҝѩ Ȳ 30%Ɏῶ 32ц  45ɏȴ 
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ῶ 34 Ӑ цеӖּד ệᶃ иכ Ҝѩῶ 

и  ӭ  и Ҝѩ Ҝѩ 

 

 455 41% 25% 

ᾬ / ẓ 125 11% 7% 

/ Ҕ  79 7% 4% 

/  307 28% 17% 

Ҿ┴/ ᾚ  22 2% 1% 

ѱ( ) 57 5% 3% 

Ẕ҃  69 6% 4% 

 1114  62% 

ẓ 

/ /  17 12% 1% 

/  120 87% 6% 

Ẕ҃ ӣẓ 1 1% 0% 

 138  7% 

’  

’  166 47% 9% 

’ ѱ( ) 131 37% 7% 

Ẕ҃’  57 16% 3% 

’  354  20% 

Ẕ҃ 

ᵓ Ҕ/  40 21% 2% 

 27 14% 2% 

ⱶ ( ) 54 28% 3% 

ᴪὢ/Ӂ/ І 4 2% 0% 

/ ὰ/  22 11% 1% 

ᾚ/  0 0% 0% 

Ẕ҃ ӭПҒ  46 24% 3% 

Ẕ҃  193  11% 

  1799   
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 45 Ӑ цеӖּד ệᶃ ▲П֢ ệᶃ כ  
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2.4 (Ἁ)ệᶃẃ иέ 

Ӑׁשṅᴞ1111דѣ1ѡᴟ11110דѣ15ѡѦȲԚ 460ệᶃ Ȳ

ҔᵶӐ ᴩП ӭ ȳ Ἁ еӖּד ӭ ệᶃ ▲ȲẔМ֪

20ȳ ᴩ Њὑ15и ц 30и ȳ ᴩ 20еṭȳ

ᴩ צ ֪ Ȳ97צⱢ Ȳצ Ԛ 363Ȳ

167Њ 48и Ȳ 1,342.3еṭȲԚּנ 1,949Ԉệᶃȴ 

ᴖṕȲᶺ ệᶃᾼ ѿכ Ɫ ֵȲԚ 1160ԈȲҜ ệᶃ

60%ȲẔװṼᶧⱢ’ 354ԈҜ18%ȲẔ҃ ệᶃ239ԈҜ12%Ȳ

ẓⱢ ю196ԈȲҜ10%Ȳ ֽῶ 35Ἤӱȴ ệᶃѻ ѿ

ֵц / Ҕ Ҝ40%ȲẔװⱢ / Ҝ27%ц ᾬ /ẓȲ

Ҝ 11%ȴ ӣẓѿ / Ɫ ֵҜ61%ȲẔװⱢ / / Ҝ

36%ȴ’ ѿ’ ⱢѻҜ47%ȲẔװⱢ’ ѱ( )Ҝ37%ȴẔ҃ệᶃ

ѿẔ҃ ӭПҒ Ɫ ֵҜ36%ȲẔװⱢⱶ ( )Ҝ23%ȳᵓ Ҕ/

Ҝ17%ц 12%Ɫѻȴ ᴖṕȲӰоҒЏ Ἤ ӢП ₇Ȳֽ ȳ

ӣẓȳ’ цᴪὢ/Ӂ/ІȲҜἬצệᶃП88%ȴ 
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ῶ 35 Ӑ (Ἁ)ệᶃцеӖּד ệᶃ иכ Ҝѩῶ

(111/01/01~111/10/15) 

ӭ  Ἁ  ֢и Ҝѩ 
ệᶃ  

Ҝѩ(1949Ԉ) 

 455 9 464 40% 24% 

ᾬ / ẓ 125 1 126 11% 6% 

/ Ҕ  79 21 100 9% 5% 

/  307 2 309 27% 16% 

Ҿ┴/ ᾚ  22 1 23 2% 1% 

ѱ( ) 57 8 65 6% 3% 

Ẕ҃  69 4 73 6% 4% 

 1114 46 1160  60% 

/ /  17 54 71 36% 4% 

/  120 0 120 61% 6% 

Ẕ҃ ӣẓ 1 4 5 3% 0% 

 138 58 196  10% 

’  166 0 166 47% 9% 

’ ѱ( ) 131 0 131 37% 7% 

Ẕ҃’  57 0 57 16% 3% 

’  354 0 354  18% 

ᵓ Ҕ/  40 0 40 17% 2% 

 27 1 28 12% 1% 

ⱶ ( ) 54 0 54 23% 3% 

ᴪὢ/Ӂ/ І 4 5 9 4% 0% 

/ ὰ/  22 0 22 9% 1% 

ᾚ/  0 0 0 0% 0% 

Ẕ҃ ӭПҒ  46 40 86 36% 4% 

Ẕ҃  193 46 239  12% 

  1799 150 1949  100% 
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Ṽ ד111 Џ ׀ ▲ ₇

Ɏhttps://dmz26.moea.gov.tw/GMWeb/investigate/InvestigateDA.aspxɏ ד111

╜ ҏЀ Ɏhttps://portal.sw.nat.gov.tw/APGA/GA30ɏ Ȳ

ӐׁשṅП ӭ ȳ Ἁ еӖּד ӭ Ἤ ▲ПệᶃȲ ᴩ ₇ᵑц

₇ᵑПи ▲Ȳֽῶ 36ἬӱȲ Ӣ ȳ Ѐ Ȳ ֢

◦ ᾬи ᵑП Ӣ ṿӣ Ȳ ֽῶ 37Ἤӱȴ 

ᴖṕȲӐ Ἤ ▲ПệᶃȲẔ Ӣ Ɫ126,098,059е ṿӣ

Ɫ103,338,572е ȲẒ῏Ꞌѿ Ɫ Ȳ Ӣ ṿӣ иᵑҜ75%

71.7%ȲẔ Ми ѻ ѿ ⱢѻȲ Ӣ ṿӣ иᵑҜⱢ 78.6%

56.4%ȷ ӣẓ֪ắ ὑ ד ₇ᵑȲ יּ צ П

₇ ᵑȲṿẔ Ӣ Ẕ҃צ ӣẓП Ȳṿӣ ֪Ҕᵶ ҏЀ

Ȳ ӱ ӣẓПṿӣ ѿẔ҃ ӣẓⱢѻȲּפҜ98.6%ȷẔ҃ П

Ӣ ṿӣ ѿẔ҃₇ Ғ ⱢѻȲиᵑ֢ҜẔ҃ Ɫ74.9% 41.5%ȴ 

ᶺ ҳ ȲἬ פּ 17ӂѠеṭɎ Ṏ Ȳ2017ɏȲ Ӑ

ệᶃӭ ▲ȳеӖּד ệᶃӭ ▲цӐ Ἁệᶃ ▲Ȳ

ӱᶺ ệᶃ Ɫ55.19Ԉ/ӂѠеṭȲפּ⇔ Ἁệᶃ Ɫ557.62Ԉ/ӂפּ⇔

ѠеṭȲ ᾬᴷ еהɎӶ ʦ× ᾬ ⇔Ĭ ɏȲᶺ Ἤ

П ệᶃц ἉệᶃӶ иᵑⱢ 9,382,300ԈɎᶺ ệᶃ פּ⇔

55.19Ԉ/ӂѠеṭ* 17ӂѠеṭɏц94,795,400ԈɎᶺ Ἁệᶃ

פּ⇔ 557.62Ԉ/ӂѠеṭ* 17 ӂѠеṭɏȲắ ὑӐ ᴩП ▲

ᴯ ⇔ ȲἬᴷ ПӶ Ҡ Ἤצ Ȳ∂ ӑẃ ֢

ᴩ ἉệᶃП Ȳ ӦЊ ȳ ⇔цֵ ᴯП ᴩѠהȲ

ԓ ֢ П Ἁệᶃ ᾓȲѿ ẞᴷ ᶺ ◦ ᾬᴆ╬П ᾭᾓȲ

ṳҠᵂⱢ∟ ȳϤᾎ Ғ ệᶃ ạПד Ṽ ȴ 
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ῶ 36 Ӑׁשṅ (Ἁ)ệᶃ ₇ᵑц ₇ᵑи ῶ 

и  ӭ Џ ₇ᵑ ҏЀ ₇ᵑ 

  (2209990)Ẕ҃ ₇ 39233000002 Є ȳ Іȳ ц ᴿ₇ 

 

ᾬ / 

ẓ 
(2209920) ẓ 

3923500010Ϛװṿӣ ₇ Ὦ  

3923909010ϚװṿӣҔ ₇ Ὦ 

3923909090Ẕ҃ẁ ἨҔ ᾬП ₇ 

3924100010  

3924100020 ἤṿӣП ᾌӣ ȳ’ ц ’ѬὮ 

3924100030Ϛװṿӣ ₇ Ὦ 

3924100040Ϛװṿӣ ȳ ц ẓ 

3924100090Ẕ҃ ӣ ẓц Ἢӣẓ 

 

/ 

Ҕ  

(2202010)  

(2202110)  

3923299010 Ѷ  

3923299020 ϛ  

3923299030Ϛװṿӣ ₇  

3923299090Ẕ҃ (Ҕ╗ ) 

 

/ 

 
(2209910)  

3924900020 ҹ  

3924900030 ἤṿӣѬ  

3925100000 Ѭᴃȳ ȳЄ ц ᴿ Ȳ 300ес῏ 

3925101000 оⱶ Ѭᴃȳ ȳЄ ц ᴿ Ȳ 300ес῏ 
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и  ӭ Џ ₇ᵑ ҏЀ ₇ᵑ 

 
Ҿ┴/ 

ᾚ  
(2201250) ὰ 

3918101000 ֮ӣ ϛ ὰȳ Ἠ ȳѱ 

3918109090Ẕ҃ ϛ כ Ἠ ᶮП֮ ᾬȲЛ ╥ᵡⱢᴞ ἤ 

 

 

ẓ 
/ / 

 
- 

5608 ȳ Ἠ П ȷ Ḋ П цẔ҃  

9507900000Ẕ҃ ӣẓ ȳ ц ᴿП ȷ ᶮі ᾬ╠ ᴿⱱ

Ἠ ӣ₇ 

/ 

 
- 89079000Ẕ҃Ѭϱ (Ẃ: ȳ ȳ ϩ ȳ ȳ ц ) 

Ẕ҃ ӣẓ (3311970) ӣ₇ 

9507100000  יּ

9507200000 ȲЛ ╥ᵡ צ ῏ 

9507300000  

’  ’  (1841019) ϛ (PS) 3903110000 ᾚ ϛ  
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и  ӭ Џ ₇ᵑ ҏЀ ₇ᵑ 

Ẕ҃ 

ᵓ Ҕ/ 

 
(1520990)Ẕ҃  

48109921ẁ ₇ц Ҕ ӣȲ ᵉ ПẔ҃ Ἠ ὰȲӑ ֙ẚ῏ 

48113121ẁ ₇ц Ҕ Ȳѿ < ҵ> ᵉȳ Ἠ П Ἠ

ὰȲБ ӪȲӑ ֙ẚ῏ 

48113921ẁ ₇ц Ҕ Ȳѿ < ҵ> ᵉȳ Ἠ П Ἠ

ὰȲӑ ֙ẚ῏ 

48114021ẁ ₇ц Ҕ ӣȲѿ ȳӰ ȳ ȳᾒἨӡᾒ ᵉἨ П

ц ὰȲ ἨӂὰȲӑ ֙ẚ῏ 

48119011 ȳ ȳ ἉҔ ӣ Ȳӑ ֙ẚ῏ 

48119012 ȳ ȳ ἉҔ ӣ ȲБ֙ẚ῏ 

 
 (2539910)   

73102910006 Ẕ҃ Ѐ Ȳ Њὑ 50ес῏ 

73102990009 Ẕ҃ Ȳ Њὑ 50ес῏ 

 

ⱶ ( ) (2312010)ⱶ  

70109000103 1есПⱶ  

70109000201 0.33есᵀЛ 1есПⱶ  

70109000309 0.15есᵀЛ 0.33есПⱶ  

70109000407 Л 0.15есПⱶ  

 ᴪὢ/ 

Ӂ/ 

І 

ᴪцὢכ(12) ₇  

(1302)  

61 61  Ἠ Пᴪ цὢ   ₇ 

62 62  ‍ ц‍ Пᴪ цὢ   ₇ 

64 64  ȳ ц ᴿ₇ȷױ ᾬ₇П Ԉ 
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и  ӭ Џ ₇ᵑ ҏЀ ₇ᵑ 

 / ὰ/  (15) ȳ ц ₇  48 48  ц ὰȷ ȳ Ἠ ὰП ₇ 

 

Ẕ҃Ғ  

Ӂ-(1159990)Ẕ҃ב ӁȳבӁ-6306 ᾒב ₇ ц ȷ ȷ בȳב ӣבȷ ӣ₇ 

 

Ѭ -(2109010)  

(2201210)PVC  

(2201229)Ẕ҃  

Ѭ -3917210000ϛ ֥ᾬ  

3917220000Ѷ ֥ᾬ  

3917230000 ϛ ֥ᾬ  

3917290000Ẕ҃  

3917320090Ẕ҃ ІȲӑ Ғ Ἠҫ Ẕ҃ᾬ ֥῏Ȳ  Ԉ 

3917330010 ϛ ІȲӑ Ғ Ἠҫ Ẕ҃ᾬ ֥῏Ȳ  Ԉ 

3917330020 ϛ ІȲӑ Ғ Ἠҫ Ẕ҃ᾬ ֥῏Ȳ  Ԉ 

3917330090Ẕ҃ ІȲӑ Ғ ἨẔ҃ᾬ ֥῏Ȳ  Ԉ 

3917391000 ⱶ о  

3917399000Ẕ҃  

3917401000ⱶ о Ԉ 

3917409000Ẕ҃ Ԉ 

  
І-(1152010)  

І-5607 ȳ ȳ ц ȲЛ ╥ᵡ Ἠ Ἠ ȳ ᵉȳ

Ἠ ῏  

  -(1000000)  -24 24  ɎҔ╗ ц ɏц ҅ӣ₇ 
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и  ӭ Џ ₇ᵑ ҏЀ ₇ᵑ 

  Ѥὰ- (1402)֥ ὰц ֥ѤḊ

 

Ѥὰ-441520 ὰȳ ₤ ὰцẔ҃Ἥ Ѥὰȷ ὰ  

  

₇-(2001)  

(2002)ᴫ  

₇-3003 ȲҔᵶẒ ἨѿϱПכи ֥ẁᾙ Ἠ Ṯ П

ӣȲЛẓצ Ἠ Ҕ ה ῏ 

3004 ȲҔᵶ ֥Ἠӑ ֥ ₇ẁᾙ Ἠ Ṯ ӣȲẓצ

ɎҔ╗ ӫ ᶮ ῏ɏἨ Ҕ ה ῏ 

  

-(2101)  

-4011  

4012 ἨБṿӣП ȷ їἨҙ ї Ȳ ц

  

4013 в  

  -(1151905)  -42022200208 Л ╥ᵡ צῘ Ἠ᷂њПњ Ȳҵ Ɫ Ḋ ῏ 
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ῶ 37 111ד (Ἁ)ệᶃцеӖּד ệᶃП Ӣ ṿӣ  

и  ӭ Ӣ  и Ҝѩ Ҝѩ ṿӣ  и Ҝѩ Ҝѩ 

  74,351,072  78.6%  41,778,948  56.4%  

 ᾬ / ẓ 4,412,739  4.7%  1,639,179  2.2%  

 / Ҕ  335,386  0.4%  23,580,856  31.8%  

 /  15,394,217  16.2%  7,049,734  9.5%  

 Ҿ┴/ ᾚ  57,235  0.1%  83,691  0.1%  

  94,550,649   75% 74,132,408   71.7% 

ẓ / /  -- 0%  4,270  1.3%  

 /  -- 0%  668  0.2%  

 Ẕ҃ ӣẓ 1,251,782  100%  336,170  98.6%  

  1,251,782   1% 341,108   0.3% 

’  ’  583,576    81,340    

 ’  583,576   0.5% 81,340   0.1% 

Ẕ҃ ᵓ Ҕ/  126,444  0.4%  5,156,824  17.9%  

  169,738  0.6%  1,240,446  4.3%  

 ⱶ ( ) 13,055  0%  3,429,394  11.9%  

 ᴪὢ/Ӂ/ І 1,899,669  6.4%  575,980  2.0%  

 / ὰ/  5,246,917  17.7%  6,433,590  22.4%  

 Ẕ҃Ғ  22,256,229  74.9%  11,947,482  41.5%  

 Ẕ҃  29,712,052   23.5% 28,783,716   27.9% 
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1ȸɦ--ɧῶӱ▲ ד ȴ 
2ȸɦ Ӣ ɧⱢ Џ ׀ ▲ ₇ ПӢ ȴ 
3ȸɦṿӣ ɧⱢ Џ ׀ ▲ ₇ Пв ц ╜ ҏЀ П Ѐ (ᵶ Ѐ)ȴ 
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Ӑׁשṅᴞ1111דѣ1ѡᴟ11110דѣ15ѡѦȲԚ363 ɎἉɏệᶃ

צ▲ ȲҔᵶӐ ᴩП ӭ ȳ Ἁ еӖּד ӭ ệᶃ

▲ȲẔМ Ὼ Ҕᵶ о ȳ ⁮ӀȲԚ 3 Ȳ101

צ Ȳ 69Њ 16и Ȳ 388.57еṭȲ

ֽῶ 38ἬӱȲӐ / ȳ’ ȳ’ ѱ( ) Ẕ҃’

ᵂⱢ ד ᾬ ᴩ ȲԚ 90Ԉ ᾬȲ ▲ ◕Мצ

23.8%ᾼ נּ ẞ ᾬȲӂᶁệᶃ ⇔ Ɫ5.84 ~ 26.02Ԉ/ӂѠеṭȲ

ӂᶁ ⇔Ɫ12.01Ԉ/ӂѠеṭȴ 

ѿ ẃכȲ ᾬ ⇔Ɫ Ȳ ẞ26.02Ԉ/ӂѠеṭȲẔ

ṼᶧⱢװ ⁮ ᾬ ⇔Ɫ16.30Ԉ/ӂѠеṭȲ ᵅⱢ о

ᾬ ⇔Ɫ5.84Ԉ/ӂѠеṭȲ ֽῶ 38ц  46Ȳ ᾬᾼ ѿכ

’ Ɫ ֵȲԚ 80ԈȲҜ ᾬ 88.89%ȲẔװⱢ / ȲҜ

11.11%Ɏῶ 38ɏȴ 

 

ῶ 38 Ӑׁשṅ ᾬ ▲ Ὠ ῶ 

 о  ⁮  

# ▲ ◕ 47 15 39 101 

▲ ( :и:ּ69:16:00 26:16:00 03:47:00 39:13:00 (ה 

▲ (km) 199.94 54 134.7 388.57 

 12.80% 60.00% 23.10% 23.80% 

ᾬ ⇔(Ԉ/km2) 5.84 26.02 16.3 12.01 

 

ᾬ 

/  1 4.35% 6 25.00% 3 6.98% 10 11.11% 

’  22 95.65% 18 75.00% 40 93.02% 80 88.89% 

֥  23 100.00% 24 100.00% 43 100.00% 90 100.00% 
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 46 Ӑׁשṅ ᾬệᶃиӁ  
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ד110 ᴩ ╜ ỗ П Ὅ ▲ ӂ

Ɏhttps://fadopen.fa.gov.tw/fadopen/service/qryProgrssSummaryYearlyReport.htmxɏȲ

о ȳ ȳ ⁮Ӏ Ὥ П ▐Ɏ ɏ Ӣ ṿӣ Ȳ

Ԛ 23,961ȲҔᵶӂ ȳה ȳהȳ₣ϯה ה Ἃ Ḷה ╟ȲẔМ

ѿ ⁮ӀὍ ╟Ɫ ȲԚ 11,969ȲẔװṼᶧⱢ Ὥ ц ȲиᵑⱢ

5,2755,251Ȳ ᵅⱢ о ȲԚ 1,466Ȳ ֽῶ 39ȴ 

╜ᴩד110 ỗ ד ȲḶ Ԛ 83.9

ӂѠеṭȲѿ Ὥ Ɫ ȲԚ 32.7ӂѠеṭȲẔװⱢ ц ⁮ӀȲиᵑ

֢ҜⱢ 28.5ӂѠеṭц 20.0ӂѠеṭȲ ᵅⱢ о ȲԚ 2.7ӂѠеṭȴ

ᾬӑᶔ П еהɎ ᾬӑᶔ П ʦ×

ᾬ ⇔ĖὍ ɏȲᶺ Ḷ М ᾬӑᶔ Ɫפּ

1007ԈɎ ᾬ ӂᶁ ⇔Ɫ 12.01Ԉ/ӂѠеṭ*Ὅ 83.9ӂѠе

ṭɏȴắ ὑӐ ᴩП ▲ ᴯ ⇔ ȲἬᴷ П ᾬӑᶔ

Ҡ Ἤצ Ȳ∂ ӑẃ ֢ Ὅ ᴩ ᾬП

Ȳ ӦЊ ȳ ⇔цֵ ᴯП ᴩѠהȲԓ ֢Ὅ П

ᾬ ᾓȲѿ ẞᴷ ᶺ ᾬᴆ╬П ᾭᾓȲṳҠᵂⱢ∟

ȳϤᾎ Ғ ệᶃ ạПד Ṽ ȴ 

 

ῶ 39 110ד ᾬ Ӣ ṿӣ  

 ӂ Ἃ ה הϯ₣ ה ה  (km2) (▐) ה

⁮Ӏ 3,100  --    69  8,800  --    11,969  20 

о  1,462  4  --    --    --    1,466  2.7 

 817  --    --    4,458  --    5,275  28.5 

Ὥ  2,863  4  746  1,638  --    5,251  32.7 
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Ϯ  ₤ ▲ ᵂ ☼  

3.1 Ѭ ₤ Mantanetц  

3.1.1Ӑ  

ӐׁשṅἋ ›Ẓד ὨȲ Ṽ ɦ Ӣᾬ ῶѬὈ ᾎɧ(Horizontally 

hauled plankton nets) (Doyle et al., 2011)Ȳѿ330 ÕmӭПManta net☼

ᴩ Ѭ ȲẔ ⱢҠ ϱ ᴩ ȳṿӣ☼ Ҡѿᴷ ȳ

ЛṼ щ б ȲӐ ṶԒѿ Пҟ ІѬ ♃Ȳ ᴆ

╬Ȳṳׄ ☼ ὑ Ȳѿ 2 ѿϯ ⇔Ὀᴩ20и ȴ נּ

ד в Ҕ╗ȸѡ ȳщ ȳ ᾓȳὈ  ⇔ȳὈץ ȳ ᴩ ⇔ȳὈ

ץ ⇔ȳὈץϯ ⇔ц☼ נּ ȴ ₇иέц ᶧ☼ ֽ  

47ἬӱȲ ⁄ὑи М ȴ 

 

 

 47 ѬМ ₤ ₇иέ ᶧ☼  
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3.1.2 Ӑ иέ 

֯ ᾘ Ỵ ᾼῺỴếῺ МБ ẞ֢ ₤ᾼ ◦ệᶃế

(Hsiao, 2019; Liu et al., 2013; Shiu et al., 2021)ȴѩ ֢ Ѭ ᴆ╬

иέ∟ȲӐׁשṅ ѿ (1)ɦ Ӣᾬ ῶѬὈ ᾎɧ ᴩứ иέȲѿч

╣ ὑᶺ ᾼᴆ╬ᾭᾓȷ(2) ᾼҵ ȲҔ╗ẔѐЉцᶮ

ᾭɎ ȳ ѱȳ ȳ ȳ ᾚ ɏȷ(3) ╚ иέ П

о ȲҔ╗Ἤכ ứᾼ ֥ᾬ ₤ᾼ ếᴍиѩȷ(4) Ӣᾬ ɎḶ ɏᾼ

⇔ᾼד ἤȴ 

 

3.1.3 ›  

Ɫ ᵍᴆ╬Ȳ֯ П›ȲἬשׁצṅӣП ᶁ 1 Õmэ ᾼ

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

вהȲṳ֯Хּװ ϱ Ȳṳ֯ М ϱṮᴆɎ ɏњ ế ὢ

(Green et al., 2018)Ȳᴟ ứ ֮ ᴩѬ ἨӢᾬ ȴ 

֯ῈӪ иȸⱢϠ о ₇ М ⅍МᾼῈ ᴆ╬Ȳ֯

ḕװ ₇ МȲ 3 ᾼ Ὅ֯ ӬМȲṳ֯ ⅍Џᵂ ϱ

ὑ Ѭ ₇֝ ᾼ ȴ 

ɦ Ӣᾬ ῶѬὈ ᾎɧȲἋ ד ╓⁮ 109ц110כ⇔דὨȲ

ѿэ 330 ÕmᾼManta netᴩ ₇ ȴ ὑ Ȳṳѿ 2

ѿϯ ⇔Ὀᴩ20и ן ₤ ₇ῴḔԒѿ5 mmэ ᾼ 

Ȳҟ ░ὬȳṳῴḔ Є₤ệᶃи ȲЊὑ5 mmᴟЄὑ330 ÕmП

ן⁄ ὑ ѬḤ♃3װПⱶ МȲ ẞП ₇ ὑ4ęCц׀’ ԏ

᾿ẞиέȴManta netМ צ☼  (Hydro-Bios, model 438)Ȳѿᵓ ן П

Ѭ Ȳ Ѭ (V) еֽהϯἬӱȸ 

Ѭ (m3) = (ᶙכП☼ - ›П☼ ) ĖdĖA 

d Ɫ☼ … : ╓☼ ḕ Ἤ П ȲӐ ṿӣ Hydro-Bios, 

model 438☼ ȲẔ… Ɫ0.3 m/ȴ 

A ⁄Ɫ Ѐ (m2)ȸӐ ṿӣП manta netЀ Ɫ  ѿ 0.7 Ė 

0.3 = 0.21 m2 
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3.1.4 Ѭ М ₤ ậ 

Ԓ П ᴟϤ Ȳѿ 90̆ ᴟᶙԓҟ ѬԌȴⱢϠ о ₇ῶ

ᾼצ ᾬ Ȳ ₇ Ὅ 500 mlᾼ ὮМѹὍϤ ⇔30% о 20 mlȲ

ṳҒϤ 0.05 MṸ ІѬ ȲẔ оч ṳҒ ᴟ 75ïC Ɏч

М ὮвѬ  ᾚᾐ ȲӇ Ὅ ∕ᵐ⁯Ȳ ᵍ֚ Ȳֽч ы Ȳ

Ҡ ҒϤ ᾼ Ѭ)Ȳ ∕ᴟ Ѧ ᾚч ∟ȲԛὍϤҒ

ϱ═ Ғ 30и Ȳṳ Ϥ ҵᾼ 30% о 20 mlȲ᾿ẞצ ᾬ

ȴ צ ᾬᶙԓ о∟Ȳѿ ế о Ɏᵛḕ 20 с ᵶ 6 gо

ɏȲӣѿ ҒѬ ⇔ѩ Ȳѿᵓ∟ П ₤ ⇔и ȴ Ѭ ẞ

⇔и ϱṳӣ ⅔ȲṿѬ МᾼỆ ḛ ᴟ ỏȲ ∟ӣэ 300 

Õmᾼ ẃ ϱ ὑ ⇔и П ₤ ṳ∕∟ П ứȴ 

 

3.1.5 ҵ иέʟ  

Ԓѿ ᴩ ₇ᾼῴḔ Ȳ ∟ӣ ד ὁ ȴ Ἤ

Ҡצ ᾼ ᾼ ₤Ȳ ᴥếЄЊȴ Ẕ Ȳ ɎЛᵶ

ȳ ⇔ᶁлϚ цѿ ІẠ ᴖЛ ɏиⱢХ ȸ ȳ ѱȳ

ȳ ȳ ᾚ ȴи ứ Kershaw et al. (2019)Ȳ ╥  ᾼȴ

ѱӦ ᴖ┘ӂᾼ Ȳכ ԏ ȷ ѱ Ȳ⁴ ѹᶮᾭЛ ⁄ȷ

╥ ᶮᾼȲẓצ ᶮҵ ȷ ᾚ ⁄╥ẓצ ҵ ᾼ Ȳṳӣ Ҏ ȴ

ѐЉ ⁄╥ậ֢ ₤ Є᾿ ȴ 

 

3.1.6 Ḋ иέʟ Ӵ ҵמּ ԏ  (Micro-FTIR) 

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

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

⇔ҠЊὑ 4 cm-1Ȳѹצ о ֥ᾬѩ Ṇ ȴиέ› Ԓṿӣ П

polystyreneѱ ᴩּמҵԏ ѿ ᾭ Ӕ ȴ ₇иέѠה Ԓѿ 10

ԏ ᵒ ᴿ ᴯ Ȳԛ ẞּמҵ ₇ ᴩиέȴḕ ᴿ

ᴩԏ иέȲṳ о ֥ᾬ Мᾼ ԏ ᴩѩ Ȳ ѻ
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ѩצ ẞȲ⁄ᵒ Ɫ ȴӐ и ἵ Ȳ֯ Ѭ ₇ѿцḶ Ӣᾬ

в МȲ ẓ҅ῶἤ ₇Ɏױ ẓ҅צῶἤП ȲӐׁשṅ Ẕ

ҵ и ПѩẂ ᴩ ɏȲᴟю10 ₇ѿּמҵԏ ᴩ ₤ ₇ứ

ἤиέȴӐ ПѬ ╚ 10 ₇ѿ Ӵ ҵמּ ԏ

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

Ḋ ᵒứȴ 

 

3.1.7 иέ 

ⱢϠ ᴩ иέȲ ₤ ᴆ╬ ⇔ѿ /ḕсἨḕ ῶӱȴṳӦὑ

Л ֥ ἤ ӂᶁиӁᾼ Ȳṿӣ ӕ (Wilcoxon rank sum tests)ứ

ẃѩ Ẓ ѠᾎП Ὠ(Green et al., 2018)ȴױҵȲӦὑ Ӑ ד Њѹ צ

Ҡ ╥‍ иᵉȲ֪ױ Kruskal-Wallis HếṶ∟ ᴷȲѿϠ ḕ

ȳׁשṅ֮ П ᵶ ᾼ ȴ 
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3.2 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

◦ệᶃế (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╥Л

ṜᾼȴЄֵ ᾬ ᴖ ὑѬМᾼ М(Li et al., 2016; 

Van Cauwenberghe and Janssen, 2014)ȴḶ ╥֯ Ỵ ϱ ᾛиᵉᾼӢᾬ

(Liao et al., 2021)ȴ Ѭ ḕפּדӢ 2.24Ḷ Ȳ ӢḶ Ӽ

ᵂⱢ ӣ(FA, 2017)Ȳ ὑ ׄԓȳῂ ѝоᶁצẔ

ȴ֪ױȲ֯ӐׁשṅМȲ Ḷ ᵂⱢӢᾬ ╓ ѿч╣ ᾼᴆ╬ᾭᾓȴ

ӣѿиέ (1)ḕᵌḶ ᾼ ᾼᵶ Ȳ ⇔ếӂᶁ ȷ(2)Ḷ в ὑ

Ὲ ϱᾼиӁȷ(3) ᾼҵ ȲҔ╗ẔѐЉȳᶮᾭɎ ȳ ѱȳ ȳ ȳ

ᾚ ɏȷ(4) ᾼ ȲҔ╗Ἤכ ứᾼ ֥ᾬ ₤ᾼ ếᴍиѩȷ(5)Ḷ

ᾼ ἤᵶ Ể Ѭ ᾼד ἤȴѿϱиέӭᾼ Ҡѿ֯ ắ ᴆ╬

ᾓ Сᵧ Ȳṳ ϚḔ ∂ ᾼ ᴕȴ 

3.2.1 ₇  

Ӑ 16ᾈЎҏ Ѐ Ὼ ӢḶ 16ɎϚ ѿ30 Ȳ

ᴕ МḶ ₇֪ϢⱢ ᵂ ҷ Ȳ╝ ӢḶ ֵ 10-15Ȳ

ᴩ иέ ṿӣ30ɏȲṳṼ ᾓᴕ Ὼ Ἠ╥

ӢḶ ᴩ ȴ֥ Ԛ 16 Ḷ Ӣᾬ ӐȲẔẨ⁮ Ӣᾬ (Ḷ )֪

ᴩ ₇ҷ ☼ҷ ᾎ ᴩиέȲ╝Ԛ 450Ɏ15 *30 ɏḶ ᴩи

έȲ ᾬ Ṽ Ӣ ȳủ ȳ֮ᶮȳ цщ ֪ ᴩ ⇔ ȴ 

ȳ֮ ȳ  ȳ ד Ȳ ἬצḶ ѿᵅ 24∟׀’

Њ в ᴟ ⅍-20⇔ᵐ ȲṳὑϚỂв׀’ ᴩ ⅍ ₇› ȴ 
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3.2.2 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 

оѠה…ѿЄּ250פ mlᾼ30̟ H2O2 Ғẞ Мѿ ȴ

І ϱ ІȲὍ֯ѿ 65̆֯ 80 rpmϯ ᴩᾼ МὍ 24Њ Ȳ

ᾓἋ  оᾼ Ȳ᾿ẞ ᶙԓ ⱢѦȴ о ⁄ ҒצNaClП

(800 ml)ὑⱶ М ếᶁлȲѿṿ Ӧ ϩ М֯ϱ ȴ ֥

ỏȴṿӣ Ὲ♣ ῶѬѿὑ 5 Õmэ Ȳ47 mm̓ᾼ ֥

(Advantec A500A047A)ѱ ȴ ∟ᾼ ѱ᾿ ὍϤ ᾼД Ӭ

Мѿᵂ ϚḔиέȴ 

 

3.2.3 ҵ иέʟ  

Ԓѿ ᴩ ѱᾼῴḔ Ȳ ∟ӣ ד ὁ ȴ Ἤ

Ҡצ ᾼ ᾼ ₤Ȳ ᴥếЄЊȴ Ẕ Ȳ иⱢХ ȸ

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

╥  ᾼȴ ѱӦ ᴖ┘ӂᾼ Ȳכ ԏ ȷ ѱ Ȳ⁴ ѹᶮᾭ

Л ⁄ȷ ╥ ᶮᾼȲẓצ ᶮҵ ȷ ᾚ ⁄╥ẓצ ҵ ᾼ Ȳṳ

ӣ Ҏ ȴѐЉ ⁄╥ậ Є᾿ ȴ 

 

3.2.4 Ḋ иέʟ Ӵ ҵמּ ԏ  (Micro-FTIR) 

Ḷ Мᾼ ᵶ ѿḕᵌɎ ɏᾼ ῶӱȴṳṿӣ ἤ

ẃиέЛ֮֝ ȲḶ ᾼ ᾼ ᵶ ế ⇔Ɏế ɏȴ 

Ӑ и ἵ Ȳ֯ Ѭ ₇ѿцḶ Ӣᾬ в МȲ ẓ҅ῶἤ

₇Ɏױ ẓ҅צῶἤП ȲӐׁשṅ Ẕҵ и ПѩẂ ᴩ

ɏȲᴟю10 ₇ѿּמҵԏ ᴩ ₤ ₇ứἤиέȴӐ ПӢᾬ ₇
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╚ 4 ₇ѿ Ӵ ҵמּ ԏ (PerkinElmer Micro-FTIR, 

Spotlight 200i)ᴩ ₤ ₇ứἤиέ ᴩ ₤ Ḋ ᵒứȴẔ ᾌ

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

› Ԓṿӣ П polystyreneѱ ᴩּמҵԏ ѿ ᾭ Ӕ ȴ ₇

иέѠה Ԓѿ10 ԏ ᵒ ᴿ ᴯ Ȳԛ ẞּמҵ ₇

ᴩиέȴḕ ᴿ ᴩԏ иέȲṳ о ֥ᾬ Мᾼ ԏ

ᴩѩ Ȳ ѻ ѩצ ẞȲ⁄ᵒ Ɫ Ɏֽ  49ɏȴ֯ứἤ ₇ᾼо

נи∟Ȳּכ ҵ ȳ ȳ ȳ ד ἤиέȴ 

 

  

 48 Ӵ ҵמּ ԏ ԏ ᵂ ᾓ 

 

 49 Ӵ ҵמּ ԏ ԏ ᾓ 
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3.3 ѬцӢᾬ ₤ Ὠиέ 

Ӑ ὑ Ӑ ҖȳМȳ⁮ȳὧ ѻ ᾈЎҏ ЀỂ ᴩ ѬМц

Ӣᾬ М ₤ ₇ ц Ȳ 32 Ѭ ₇ц16 Ӣᾬ

₇ȲẔ1 Ẩ⁮ Ӣᾬ (Ḷ )֪ ᴩ ₇ҷ ☼ҷ ᾎ ᴩиέȲ

ױ֪ Ӣᾬ Ԛ15 Ḷ ᴩиέȴױҵȲṼ Ӑ Ḗ Ὑ Ȳὑ

Ѭ ₇цӢᾬ (Ḷ )в МȲ ₇Ȳᴟю10 ₇ѿּמҵԏ (FTIR)

ᴩ ₤ ₇ứἤиέȴӐ П 32 Ѭ ₇ế 15 Ӣᾬ

(Ḷ ) ₇МȲБṿӣFTIRиέ14Ɏ Ӑ П10 ₇ɏȲиᵑṼ

ҵ и ПѩẂ╚ 10 Ѭ ₇ц 4 Ӣᾬ (Ḷ ) ₇ѿ

Ӵ ҵמּ ԏ ᴩ ₤ ₇ứἤиέȲṳѹ ϚḔᵒứ ₤ Ḋ ȴ 

 

3.3.1 ₇ ạц  

ⱢϠ П ЛắẞϢⱢ֪ Д Ȳὑ ц’׀ᾼЏᵂԓ

ᵍṿӣ Ḋ ᾼЏẓ ẓȲҫҵ ῏ϷӇ ᴪȲṳ Ѐ ȳ

њ ц ӭ ȲṮѦᴪὢП Ϥ ₇ Мȴᴖ֯ ᶧМȲ Ϡԓ

ṿӣ  ІᶈậҵȲ Ӈ ὑ׀’ Пⱶ ὮἨ МȲ

∟Ϸ ӣ Ἠ І ⅔ȲѿṮѦ ₇ắᴆ╬ȴṿӣᾼ цҟ ІѬϷ

Ӧэ 1 Õmᾼ ᴩ Ȳ юῈ ἨӣѬП ȴױҵӐ Ӽṿӣ

Л֝ П ⇔ ϛ (HDPE) ὑϢЏ ѬМѿᵂⱢ ₇Ȳ

₤ Мᾼ ן₇֫ Ȳן֫װױ Ɫ91.2 ð 10.9%ȴ 

 

3.3.2 вᾈЀ ₤ ⇔ ▲ Ὠ 

1. ᾈЎҏ Ѐ ₤ ⇔ 

Ӑ ὑ1115דѣᴟ6ѣ ᴩ Ѭ ₇ Ȳ Җ ὑ Җ Ѭᾈ

Ѐц ᴎ › Ѐ Ȳ 2 ȷМ ὑ ∟ Ѐȳ о Ѐȳ

о Ѭ Ѐ Ȳ 3 ȷ⁮ ὑ ϥ Ѐȳ ⁮ ѝ Ѐȳ ⁮

Ѭ Ѐȳ ⁮ϡЧ Ѐȳ  еἇ Ѐȳ ⅜ Ѐȳ⅜ὧҳ Ѐ Ȳ

7 ȷᴖὧ ⁄ὑ ὧẨ⁮ Ѐȳῧ ṃỚ Ѐȳῧ ếӂ Ѐцừ

Ѐ Ȳ 4 Ȳ֪ױӐ ὑ Җ ȳМ ȳ⁮ цὧ ПᾈЎ
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ҏ Ѐ 16Ȳṳὑ16ᾈЎҏ Ѐ Ѭ ₇ Ȳṿӣ Ѭ ₤

Manta net 5mц 15mП Ѭ ₇Ȳ ᶙ32כ ₇Ȳ

֮ ȳ ế ᾓֽἬӱȴ 

Ӑׁשṅ ѿɦ Ӣᾬ ῶѬὈ ᾎɧ(Horizontally hauled plankton 

nets)(Doyle et al., 2011)ᴩứ иέȲѿ330 Ρm ӭПManta net☼

ᴩ Ѭ Ȳṳѿ ᾼҵ ȲṳῴḔṼ GESAMPἬ

П ᵒ ᾎɎֽ  50ἬӱɏȲѿԏ ᵒ и Ɫ ѱȳ ȳ

ȳ ц ᾚ ХЄ ֽ  51Ἤӱȴᵒ Ṽ Ҕᵶȸ(1)

ȸẓצ ᶮҵ ȷ(2) ѱȸ ȳ⁴ цЛ ⁄ᶮᾭȷ(3) ȸ

ԏ ȲẔ Ɫכ ᴖ┘ӂᾼ ȷ(4) ȸ  ᶮȷ(5)ᾚ ȸẔ

ᵧ ҵ ѹẓצэ♂ȴ ∟ԛ 10 ₇ ᴩ Ӵ

ҵמּ ԏ (PerkinElmer Micro-FTIR)ᴩϯϚḔȲṳ Ḋ ȴӭ›֪

ϱП ⇔ ᴯ ӱЛ֝ɎẂֽitems/km2ȳitems/m3ȳmg/m3Ἠmg/ km2

ɏȲӼ ѿ ԓ ѝ П ד ᴩѩ иέȴ ṓῶӱѠהⱢ

ḕӴѠеѐѬ вᵶ ⱢῶӱѠה items/m3 ( /m3)Ȳ֪ױӐ П ᴯѻ

ѿɶ /m3 (items/m3) ɷῶӱȴ 

 

 
 50 ѿ ᵒ ᾎ ПḔ ᶧ(GESAMP, 2015) 
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 51 Ӑ ד111 ▲ѿ ᵒ ᾎ ᶮ  

Ӑ ὑ ד111 16 ᾈЎҏ Ѐ П 32 Ѭ ₇ꞋБᶙכ

ậцҵ иέḔ ȲѹἬצ П Ѭ ₇Ꞌ ԏ ѿ ᵒ ᾎѠ

ה и ₤ ᾼ֯׀ȲẔ ẞѩ Ɫ100%Ȳפּ Ὑ ╥

ὧ Ἠᴫ ПᾈЎҏ ЀꞋצ ׀ ȴ֯ẔМѿ Ӵ ҵמּ ԏ

(PerkinElmer Micro-FTIR)ᴩ ₇ứἤиέᵒứ Ḋ ᾼԚ10

Ѭ ₇ȲиᵑⱢ (1)∟ Ѐ 5mȳ(2)∟ Ѐ 15mȳ(3)

о Ѐ 5mȳ(4)о Ѐ 15mȳ(5)⁮ ѝ Ѐ 5mȳ

(6) ⁮ Ѭ Ѐ 5mȳ(7)⁮ Ѭ Ѐ 15 mȳ(8)ϡЧ Ѐ

5mȳ(9)ῧ ṃỚ Ѐ 5mȳ(10)ῧ ṃỚ Ѐ 15mȲ

ὨֽἬӱȴ 

Ӧϱ ἬṕȲẔ 32 Ѭ ₇МБ ᴩ Ӵ ҵמּ ԏ

όtŜǊƪƛƴ9ƭƳŜǊ aƛŎǊƻπC¢Lwύ ᾼ10 Ѭ ₇МȲѿ ∟ Ѐ 15mẓצ

⇔ Ɫ 1.63 (/m3)ȲẔװṼᶧⱢ ∟ Ѐ 5m

⇔ 1.29 ( /m3)ц о Ѐ 5 m ⇔ Ɫ1.23 ( /m3)Ȳ ᵅ

⇔ҏ ὑ ὧ ῧ ṃỚ Ѐ 5 m⇔ Ɫ0.03 ( /m3)ȲӦ

ױ ṓ ∟ Ѐᾼ ⇔ Ɫ ȴҫ 22 Ѭ ₇ ԏ ѿ
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ᵒ ᾎѠה и ₤ ᾼ֯׀Ȳṳ ϚḔ ᴷ ⇔МȲѿ⁮

⁮ ѝ Ѐ 15mẓצ ⇔ Ɫ0.89 ( /m3)ȲẔװṼᶧⱢ⁮

 еἇ Ѐ 15m ⇔ Ɫ0.79 (/m3)цὧ ῧ ếӂ Ѐ

15m ⇔ Ɫ0.66 (/m3)Ȳ ῧ ếӂ Ѐ 15m ⇔

Ӽҏ 0.66 (/m3)ȲẔ ױ֪ Ѭ ₇вᵶֵ ᴥцּמᴥ ѱɎֽ

 53ἬӱɏȲ כ П ⇔ ȴ 

֥ϱ ἬṕП ц ⇔ Ὠ ӱȲ32 Ѭ ₇ ⇔

Ɫ0.02~1.63 ( /m3)Ȳӂᶁ ⇔⁄Ɫ0.65 ð 0.56 ( /m3)Ȳӂᶁ ⇔П

ꜙЄȲҠ Ὑᴯὑ Л֝ ᾈЎҏ ЀП иᵉЛᶁȴ 

Ӑ ϚḔѩ циέ Җ ȳМ ȳ⁮ цὧ П16ᾈЎҏ Ѐ

5mц 15mП 32 Ѭ ₇ ⇔Ȳ ֽῶ 40ἬӱȲ

7 ᾈЎҏ ЀП 5mц 15m ⇔ Ɫ ῺȲֽᴯ

ὑ Җ П Җ ѬᾈЀц ᴎ › ЀȷМ Ɫ о Ѭ Ѐȷ⁮

Ɫ ϥ Ѐȳ ⅜ ЀȲὧ Ɫ ὧẨ⁮ Ѐцừ

Ѐȴ ᴖᴯὑ М П о Ѐц⁮ ⁮ Ѭ Ѐȳ ⁮ϡЧ

Ѐế⅜ὧҳ ЀП ⇔ ӱ ὨⱢῺᾈЎҏ ЀП 5m ὑ

15m ȴ ᵑᾼ╥ᴯὑ М ∟ Ѐȳ⁮ ⁮

ѝ Ѐц  еἇ Ѐȳὧ ῧ ṃỚ Ѐцῧ ếӂ ЀП

⇔ ӱ ὨⱢ 15m ὑῺᾈЀ 5m ȴ Ҡ ὙȲᾈ

Ўҏ Ѐ ЄɎֽ15m )Ἤ ẞᾼ ⇔Єֵ 5m דῺἨ

ϯ ȴ 

Ӑױ֪ ᾈЎҠױᵒשׁ ╥ Ὅ Пẃ Ȳ ὨӼҠẁ ᴷ

ẃ цӑẃ ▲ П Ṽ ȴֽ Ӑ⇔ד111 ὑ ⁮ ѝ Ѐ

5mц 15m Ѭ ₇ȲẔ ᾎП ᴷ ⇔ Ɫ0.89 

( /m3)ȲѹⱢӐד⇔ ᴷ ⇔ М ȲẔװⱢ  еἇ Ѐ

15m ⇔ Ɫ0.79 (/m3)цὧ ῧ ếӂ Ѐ 15m ⇔

Ɫ0.66 (/m3)ȲӦ3ױ ᾈЎҏ Ѐᾼ Ѭ ₇ҠԝϤ112ד⇔ѿ Ӵ

ҵמּ ԏ όtŜǊƪƛƴ9ƭƳŜǊ aƛŎǊƻπC¢Lwύ o ứ ₤ Ḋ П Ѭ ₇ȴ 
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ῶ 40 Ӑ Ѭ ₇П ᴯ ȳѡ ȳ ᾓц ⇔ ῶ 

 
ѬМ

  

 

ѡ  
ᾓ 

ϯ   

ῴ  Ӓ  

( ) 

⇔ 

( /m3) 
⇔ ⇔ ⇔ ⇔ 

1 
Җ Ѭᾈ 

5m 5/17 Њ  25.175896 121.388453 24.173622 121.389177 286 711 2 0.39 

2 15m 5/17 Њ  25.172507 121.390314 25.174804 121.390361 2186 3077 3 0.28 

3 
ᴎ ›  

5m 7/28 Њ  24.858817 120.918838 24.858717 120.911621 83120 88609 11 0.15 

4 15m 7/28 Њ  24.860785 120.915942 24.862734 120.914068 88609 94147 14 0.19 

5 
∟  

5m 5/28 Њ  24.62111 120.73805 24.61583 120.75111 25635 28796 55 1.29 

6 15m 5/28 Њ  24.61861 120.73416 24.6275 120.77166 28796 30294 33 1.63 

7 
о  

5m 5/23 Є  24.157396 120.371379 24.225331 120.380471 5141 7737 43 1.23 

8 15m 5/23 Є  24.0555 120.374146 24.084616 120.385701 7737 11708 8 0.15 

9 
о Ѭ  

5m 9/17 М  23.859699 120.195443 23.851936 120.193446 53432 61421 19 0.18 

10 15m 9/17 М  23.845209 120.188647 23.824245 120.194252 61421 70956 12 0.09 

11 ϥ ц

≡Ѭ  

5m 7/29 Њ  23.327704 120.026212 23.329437 120.0286 2266 4149 15 0.58 

12 15m 7/29 Њ  23.312088 120.10019 23.304399 120.085208 4149 7411 27 0.6 
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13 ⁮ ѝ  5m 5/30 Њ  23.03111 120.6361 23.03083 120.07583 34406 37493 16 0.38 

14 ⁮ ѝ  15m 5/30 Њ  23.02861 120.07333 23.05138 120.09694 37493 41726 51 0.89 

15 
⁮ Ѭ  

5m 5/30 Њ  22.98972 120.10527 22.99305 120.15138 44810 48851 41 0.75 

16 15m 5/30 Њ  23.03555 120.08972 22.98805 120.07611 41726 44810 11 0.26 

17 
ϡЧ  

5m 5/31 М  22.90555 120.16777 22.91972 120.18166 58532 61672 25 0.57 

18 15m 5/31 М  22.91972 120.18305 22.89833 120.18194 61672 65919 11 0.19 

19  

 еἇ  

5m 5/31 М  22.81805 120.19472 22.82944 120.17666 48855 55073 11 0.14 

20 15m 5/31 М  22.83805 120.20888 22.89777 120.18416 55073 58532 37 0.79 

21 ⅜ ц

ὧ  

5m 10/1 Њ  22.469232 120.429315 22.47525 120.426816 70956 80219 8 0.06 

22 15m 10/1 Њ  22.47525 120.426816 22.466401 120.425923 80219 91876 17 0.11 

23 
⅜ὧҳ  

5m 9/1 Њ  22.058013 120.703627 22.058069 120.701582 37930 45641 12 0.12 

24 15m 9/1 Њ  22.058193 120.691094 22.058646 120.69063 45641 53435 2 0.02 

25 
ὧẨ⁮  

5m 6/2 Њ  22.768233 121.178435 22.767461 121.194818 71628 76943 4 0.05 

26 15m 6/2 Њ  22.768892 121.17944 22.760155 121.17807 76943 83056 6 0.08 

27 
ῧ ṃỚ  

5m 6/1 М  23.467757 121.508493 23.459058 121.505328 65920 68881 1 0.03 

28 15m 6/1 М  23.456633 121.504683 23.447215 121.502765 68881 71629 8 0.19 

29 ῧ ếӂ  5m 8/16 Њ  24.307104 121.778505 24.315204 121.775178 30644 37937 18 0.19 
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30 15m 8/16 Њ  24.315318 121.774352 24.316639 121.775645 37937 42783 43 0.66 

31 
ừ Ѐ 

5m 8/16 Њ  24.71577 121.840809 24.715278 121.839471 7394 16046 12 0.1 

32 15m 8/16 Њ  24.714635 121.833447 24.714946 121.834759 16046 23106 11 0.12 

ȸӐῶ ӱ ᴥἉⱢѿ Ӵ ҵמּ ԏ όtŜǊƪƛƴ9ƭƳŜǊ aƛŎǊƻπC¢Lwύ o ứ ₤ Ḋ П Ѭ ₇ȴ 
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ῶ 41 Ӑ Ѭ ₇П ҵ цѐЉЄЊ ῶ 

ᴯ   ѱ    ᾚ ʿ5 ʿ1 ʿ0.3 

֮   
 

(m) 
( ) ( ) ( ) ( ) ( ) ( ) (mm) (mm) (mm) 

Җ  

Ѭᾈ 
5 2 0 0 1 1 0 0 1 1 

15 3 1 1 1 0 0 0 2 1 

›  
5 11 4 0 3 4 0 2 7 2 

15 14 5 1 2 5 1 0 12 2 

М  

∟  
5 55 24 1 9 21 0 6 34 15 

15 33 12 0 15 6 0 2 24 7 

 
5 43 29 0 13 1 0 1 27 15 

15 8 0 1 1 5 1 0 5 3 

Ѭ  
5 19 10 2 5 2 0 2 12 5 

15 12 8 2 1 1 0 1 8 3 

⁮  

ϥ  
5 15 5 1 1 2 6 3 10 2 

15 27 7 3 0 1 16 3 23 1 

ѝ  5 16 2 0 0 14 0 0 8 8 

ѝ  15 51 14 3 1 9 24 3 42 6 

Ѭ  5 41 23 0 3 15 0 1 26 14 



123 
 

15 11 0 0 0 11 0 0 4 7 

ϡЧ  5 25 10 0 2 12 1 1 13 11 

ϡЧ  15 11 1 1 1 5 3 0 7 4 

 еἇ  
5 11 6 1 1 3 0 0 9 2 

15 37 16 2 1 1 17 2 33 2 

⅜  
5 8 4 0 1 3 0 1 5 2 

15 17 9 0 3 4 1 1 13 3 

ҳ  
5 12 6 1 2 1 2 0 8 4 

15 2 2 0 0 0 0 0 2 0 

ὧ  

Ẩ⁮  
5 4 1 0 0 3 0 0 4 0 

15 6 3 0 0 3 0 0 2 4 

ṃỚ  
5 1 0 0 1 0 0 0 1 0 

15 8 0 0 1 7 0 0 3 5 

ếӂ  
5 18 13 0 3 2 0 0 7 11 

15 43 38 5 0 0 0 0 15 28 

 
5 12 5 2 4 1 0 1 8 3 

15 11 8 0 2 1 0 0 6 5 

ȸӐῶ ӱ ᴥἉⱢѿ Ӵ ҵמּ ԏ όtŜǊƪƛƴ9ƭƳŜǊ aƛŎǊƻπC¢Lwύ o ứ ₤ Ḋ П Ѭ ₇ȴ 
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ῶ 42 Ӑ Ѭ ₇П ᴥ ῶ 

ᴯ   Ӫ Ὑ ּמּ מ  ᴊ    

֮   
 

(m) 
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Җ  

Ѭᾈ 
5 0 0 2 0 0 0 0 0 0 0 

15 0 0 1 0 0 0 2 0 0 0 

›  
5 2 2 1 1 0 0 3 0 0 1 

15 5 5 1 1 0 0 1 0 0 1 

М  

∟  
5 15 7 15 1 0 0 7 0 0 5 

15 5 9 11 0 0 0 4 0 0 2 

 
5 36 0 1 1 0 0 3 0 0 0 

15 0 1 5 1 0 1 0 0 0 0 

Ѭ  
5 3 3 1 1 0 1 5 0 0 4 

15 1 2 0 2 0 2 3 0 0 2 

⁮  

ϥ  
5 3 6 0 0 0 0 3 0 0 2 

15 1 16 1 0 0 2 4 0 0 3 

ѝ  5 1 1 10 0 0 0 0 0 0 0 

ѝ  15 3 25 1 4 0 0 7 0 0 5 

Ѭ  5 4 13 19 2 0 0 2 0 0 1 
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15 1 1 8 0 0 0 0 0 0 0 

ϡЧ  5 3 0 13 1 0 1 1 2 1 0 

ϡЧ  15 2 4 1 0 0 0 0 0 0 2 

 еἇ  
5 3 2 1 0 0 0 3 0 0 2 

15 1 21 1 2 0 0 4 1 1 6 

⅜  
5 1 2 0 1 0 1 2 0 0 1 

15 0 3 4 0 0 0 5 0 0 5 

ҳ  
5 0 9 1 0 0 0 1 0 0 1 

15 1 1 0 0 0 0 0 0 0 0 

ὧ  

Ẩ⁮  
5 0 1 3 0 0 0 0 0 0 0 

15 1 1 0 2 0 0 0 0 0 1 

ṃỚ  
5 0 0 0 0 0 0 0 0 1 0 

15 0 3 3 1 0 0 0 0 0 0 

ếӂ  
5 3 1 1 2 1 0 3 0 1 5 

15 3 6 1 5 0 9 13 1 1 4 

 
5 0 1 4 0 0 1 3 0 0 1 

15 3 0 4 0 0 1 1 0 0 2 

ȸӐῶ ӱ ᴥἉⱢѿ Ӵ ҵמּ ԏ όtŜǊƪƛƴ9ƭƳŜǊ aƛŎǊƻπC¢Lwύ o ứ ₤ Ḋ П Ѭ ₇ȴ 
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 52 Ӑ ⇔ד111 ▲П ⇔   
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 53 ῧ ếӂ ₇вᵶⱢ ֵП ѱ 

 

2. Ѭ ₇ Ḋ ế₤ ѩ  

Ӑ ѿ 10 ᾈЎҏ Ѐ 5mц 15mП Ѭ ₇ ᴩ FTIR

Ḋ כ ȲиᵑⱢ (1)∟ Ѐ 5mȳ(2)∟ Ѐ 15mȳ

(3)о Ѐ 5mȳ(4)о Ѐ 15mȳ(5)⁮ ѝ Ѐ

5mȳ(6)⁮ Ѭ Ѐ 5mȳ(7)⁮ Ѭ Ѐ 15 mȳ(8)ϡЧ

Ѐ 5mȳ(9)ῧ ṃỚ Ѐ 5mȳ(10)ῧ ṃỚ Ѐ 15mȲ

Ẕ Ḋ ᵒứ…ṿӣ Ӵ ҵמּ ԏ ᴩԏ ȴḕ ᴿⱢ

ᴩԏ иέȲṳ о ֥ᾬ Мᾼ ԏ ᴩѩ Ȳ

ѻ ѩצ ẞȲ ᴖᵒ Ѭ ₇П֢ Ḋ ȴẔ10 Ѭ ₇

Ὠ и ֽϯȲ 

ᴯὑ М П ∟ 5m Ѭ ₇П Ὠ

ӱȲ ҵ ᶮᾭѿ ѱ24Ɫ ֵȲẔװṼᶧⱢ 21ȳ
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9 ц 1 Ȳ 55ȷ Ḋ ѿPETḊ Ɏ20ɏ ֵȲ

ẔװṼᶧⱢPPɎ19ɏȳPEɎ15ɏȳPSɎ1 ɏȴ ∟ 15m Ѭ

₇П Ὠ ӱȲ ҵ ᶮᾭѿ 15Ɫ ֵȲẔװṼ

ᶧⱢ ѱ12ȳ 6 Ȳ 33ȷ Ḋ ѿPPḊ Ɏ15ɏ

ֵȲẔװṼᶧⱢPEɎ12ɏȳPETɎ4 ɏȳPSɎ2 ɏȴ о 5m

Ѭ ₇П Ὠ ӱȲ ҵ ᶮᾭѿ ѱ29Ɫ ֵȲẔװ

ṼᶧⱢ 13ȳ 1 Ȳ 43ȷ Ḋ ѿPPḊ Ɏ25ɏ

ֵȲẔװṼᶧⱢPEɎ16ɏȳPETɎ1 ɏȳOthersɎ1 ȸPVAɏȴ о

15m Ѭ ₇П Ὠ ӱȲ ҵ ᶮᾭѿ 5 Ɫ

ֵȲẔװṼᶧⱢ 1 ȳ 1 ȳ ᾚ1 Ȳ 8 ȷ

Ḋ ѿPETɎ4 ɏ ֵȲẔװṼᶧⱢPEɎ2 ɏȳPPɎ1 ɏȳPSɎ1 ɏȴ 

ᴯὑ ⁮ П ⁮ ѝ 5m Ѭ ₇ Ὠ ӱȲ

ҵ ᶮᾭѿ 14Ɫ ȲֵẔװṼᶧⱢ ѱ2 Ȳ 16ȷ

Ḋ ѿPETɎ11ɏ ֵȲẔװṼᶧⱢPPɎ3 ɏȳPEɎ2 ɏȴ ⁮ Ѭ

5m Ѭ ₇ Ὠ ӱȲ ҵ ᶮᾭѿ ѱ 23

Ɫ ֵȲẔװṼᶧⱢ 15ȳ 3 Ȳ 41ȷ Ḋ ѿ

PPɎ24ɏ ֵȲẔװṼᶧⱢPETɎ8 ɏȳPAɎ5 ɏȳPEɎ2 ɏȳPSɎ2 ɏȴ

⁮ Ѭ 15m Ѭ ₇ Ὠ ӱȲ ҵ ᶮᾭѿ

11Ɫ ֵȲ 11ȷ Ḋ ѿPETɎ4 ɏцPEɎ4 ɏ ֵȲ

ẔװⱢ OthersɎ3 ȸCellophaneȳPVAɏȴ ⁮ϡЧ 5m Ѭ ₇

Ὠ ӱȲ ҵ ᶮᾭѿ 12ȲẔװṼᶧⱢ ѱ10ȳ

2 ȳ ᾚ1 Ȳ 25ȷ Ḋ ѿPETɎ8 ɏ ֵȲ

ẔװṼᶧⱢPPɎ7 ɏȳOthersɎ4 ȸCellophaneɏȳPSɎ3 ɏȳPEɎ2 ɏȳPA

Ɏ1 ɏȴ 

ᴯὑ ὧ ῧ ṃỚ 5m Ѭ ₇ Ὠ ӱȲ

ҵ ᶮᾭ ѿ 1 ֵȲ 1 ȷ Ḋ ⱢPPɎ1 ɏȴṃỚ

15m Ѭ ₇ Ὠ ӱȲ ҵ ᶮᾭ ѿ

7 ֵȲẔװⱢ 1Ȳ 8 ȷ Ḋ ѿ PETɎ6 ɏ ֵȲẔ

ṼᶧⱢPEɎ1װ ɏȳPSɎ1 ɏȲ ֽῶ 44Ἤӱȴ 
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ҫӐ ϚḔиέϱ 10Ɏѿ Ӵ ҵמּ ԏ ɏ Ѭ ₇

П ὨȲѿῶ 44ц  54ἬӱȲ МП Ɫ֢ Ḋ П ế

ѩẂȲ ⇔⁄ѿ  ᵧ Ȳ Ὠ ӱЄ иᾼ Ꞌ╥ Ѷ (PP)Ҝ

ЄỨȲẔװиᵑⱢ ϡӧ ϛϡ (PET)ȳ ϛ (PE)ц ϛ (PS)ȴМ

֮ ὑ ∟ Ѐ 5mц 15mц о Ѐ 5mц 15mẓצ

ᴾѩⱢPPḊ 43%ȲẔװṼᶧⱢPEḊ 32%ѿцPETḊ 21%ȷᴖᴯὑ⁮

֮ Ɏ ⁮ ѝ Ѐ 5mȳ ⁮ Ѭ Ѐ 5mц 15mȳ ⁮ϡЧ

Ѐ 5mɏ М ֮ ᴿȲӼҏד ѩẂᾼ PEḊ 40%ȲẔװṼᶧ

ⱢPPḊ 30%ȳPETḊ 26%цPSḊ 3%ȴ ᾃ ᾼ╥Ȳᴯὑ ὧ

Пῧ ṃỚ Ѐ 5mц15m⁄ѿPETḊ ᴾѩ67%Ɫ ֵȲẔװⱢ

PEȳPSếPPḊ Ꞌ֢ᴾ11%ȴ 

Ṷ ϱȲPPȳPEếPS Ḋ ⱢὈ ₇М ṓП ȲẔ ֪

Ϡ╥ Ϯ ӣὑӢ♄ѡ ӣ₇МȲ֪ Ẕ☼ϤЄױ ᾼ Ϸד ֵ

ПҵȲPPȳPEếPS П ⇔иᵑⱢ0.92ȳ0.95ế1.02 g/cmȲ ῺἨЊὑ

Ѭ ⇔ɎּפⱢ1.03 g/cm)Ȳ֪ױ ֵᾼ ὑ Ѭῶ ȴч ⇔ד111

⇔ ᾼPET Ḋ 1.39 g/cmϷצϚứᴾѩȲ֪ Ӑױ ᵒὑשׁ Ѭ ₇

П›∟ щ ц ᾓЛṾȲ ᾈЀПἉ Ȳ ṿ PET⇔с ɎֽἬ

ӱɏ (Bergmann et al., 2017; Li et al., 2020)ȴױҵȲ ᾼḊ ӼҠӣẃ Ҡ

ẃ ȲẂֽȲ֯ᾈЎҏ Ѐế Ꞌצ ᾼ PPế PEḊ иӁȲ Ҡ

ẃᴞὑѡ Ӣ♄М ὍἨ ♄ Мṿӣᾼ ẓȲֽ ȳ ȳ ₇Ҕ

ế ӣ₇ ȴ֪ױӐ ẁ ᾈЎҏ ЀПḊ ȲҠẁѻ ֯

ᴩ ן֫ ạПṼ ȴ 

ҫӐ иέцѩ ֢ ᾼҵ ᶮᾭȲẔ₤ ҠиⱢ ȳ

ѱȳ ȳ ȳ ᾚ Ԛ5 ₤ȴֽ  55М ӱҏȲ111

⇔ד ₤ѿМ Ɏ ∟ Ѐ 5mц15mȳ о Ѐ

5mц15mɏП ѱ47%Ɫѻ ҜѩȲẔװиᵑⱢ ế ֢

ᴾѩ27%ц24%ȴᴖᴯὑ⁮ ֮ Ɏ ⁮ ѝ Ѐ 5mȳ ⁮ Ѭ Ѐ

5mц 15mȳ ⁮ϡЧ Ѐ 5mɏП ⁄╥ѿ ֵȲ

ᴾѩ56%ȲẔϭѿ ⁮ ѝ 5 mế ⁮ Ѭ 15 mᵶצ ֵᾼ
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ȴẔװṼᶧⱢ ѱ38%Ȳὑ ⁮ Ѭ 5 mế ⁮ϡЧ

5 m ᴾѩᾼ ѱȲᴖ ד ὑМ юȲҬᴾ

Ϡ5%ȴᴯὑ ὧ ᾈЎҏ ЀПῧ ṃỚ Ȳѿ ⱢѻȲҜѩ78%Ȳ

Ẕװ⁄Ɫ ᾼ22%ȴ ₤ Пֵ ἤиέȲ ὧ ҏ Ẓ

₤ ȲẔẃ ᴫ ȴ 

ҵ ᶮᾭиέȲҠӣẃ Ɫᵒ ẃ цӣ П ╓ ȴ

Ẃẃ Ȳ ѱц ЄֵẃᴞὑӖӢӣ₇Ἠ Џ ᾬȲᴖ

Ҡ ẃᴞ ᾼϢЏᴪᾬ♃ Ἤ ҏ ȲϷҠ ♄ МП

ȳ ế Џẓ ȴӭ› ╓ҏ ᾈЎɎֽ Ѭᾈ)ц

⅜ᾘỴ֮ Ꞌѿ ѱȳ ế Ɫѻ П₤ (Chen et al., 2020)ȷ

ᴖ ὧ П ⁄ѿ ѱ(46.04%)ц (36.19%)Ɫѻȴ 

ῶ 43 Ӑ Ѭ ₇ ҵ ц ѱ 
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ῶ 44 Ӑ 10 Ѭ ₇Ɏѿ Ӵ ҵמּ ԏ ɏП Ḋ ȳҵ ц  

ᴯ  ⇔ PVC PP PE PS PA PET Others ѱ    ᾚ ʿ5 ʿ1 ʿ0.3 

FTIR

ᵒứ

 

 

 

 
ѩ

 

ᾈЀ  ( /m3 ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) (mm) (mm) (mm) ( ) ( ) % 

∟  
5m 1.29 0 19 15 1 0 20 0 24 1 9 21 0 6 34 15 55 85 65% 

15m 1.63 0 15 12 2 0 4 0 12 0 15 6 0 2 24 7 33 206 16% 

 
5m 1.23 0 25 16 0 0 1 1 29 0 13 1 0 1 27 15 43 67 64% 

15m 0.15 0 1 2 1 0 4 0 0 1 1 5 1 0 5 3 8 47 17% 

ѝ  5m 0.38 0 3 2 0 0 11 0 2 0 0 14 0 0 8 8 16 74 22% 

Ѭ  
5m 0.75 0 24 2 2 5 8 0 23 0 3 15 0 1 26 14 41 165 25% 

15m 0.26 0 0 4 0 0 4 3 0 0 0 11 0 0 4 7 11 107 10% 

ϡЧ  5m 0.57 0 7 2 3 1 8 4 10 0 2 12 1 1 13 11 25 158 16% 

ṃỚ  
5m 0.03 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 1 6 17% 

15m 0.19 0 0 1 1 0 6 0 0 0 1 7 0 0 3 5 8 26 31% 
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 54 Ӑ ⇔ד111 ▲П ₤ Ḋ иӁ 
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 55 Ӑ ⇔ד111 ▲П ₤ ₤ иӁ 
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ד111  3.4 Ѭ ₇ ▲ вҵ ▲Пиέцѩ  

Ӑ Ɫ ϮדɎ111ד⇔ɏ ₤ ▲ ȲӦ ▲ ὨҠ ϚḔ

⇔דц110ד109 ѩ Ȳ  ᵗὑצ ц ᴯὑ Җ ȳМ ȳ⁮

цὧ ПЛ֝ᾈЎҏ Ѐ ⇔ оȲ ֽῶ 45ȳц  57Ἤ

ӱȲ и ֽϯȲ 

ѿ109דᴟ111ד⇔ПᾈЎҏ Ѐ 5m ⇔ ὙⱢẂȲ Җ

ѬᾈɎ109ד ⇔0.35/m3ȷ110ד ⇔0.28/m3ц111ד

⇔ 0.39/m3ɏȳ о ЀɎ109ד ⇔ 0.40/m3ȷ110ד

⇔0.54/m3ц111ד ⇔1.23/m3ɏȳ ϥ ЀɎ109ד

⇔0.35/m3ȷ110ד ⇔0.19/m3ц111ד ⇔0.58/m3ɏȳ

⁮ Ѭ ЀɎ109ד ⇔ 0.05/m3ȷ110ד ⇔ 0.68/m3ц

ד111 ⇔0.75/m3ɏцῧ ếӂ ЀɎ109ד ⇔0.10/m3ȷ

ד110 ⇔0.02/m3ц111ד ⇔0.19/m3ɏП111ד

⇔ ѩדדц110ד109 ȴ 

ד109֯ ҏצ⇔ד110 П ⇔ᾈЎҏ Ѐ 5mц15m

ὙȲֽ о Ѭ ЀɎ109ד 5mц15m ⇔иᵑⱢ0.05/m3

ц0.10/m3ȳ110ד 5mц15m ⇔иᵑⱢ0.99/m3ц0.36

/m3ȳ111ד 5mц 15m ⇔иᵑⱢ 0.18/m3ц 0.09 /m3ɏȳ

 еἇ ЀɎ109ד 5mц15m ⇔иᵑⱢ1.00/m3ц1.81

/m3ȳ110ד 5mц 15m ⇔иᵑⱢ 1.03/m3ц 0.47/m3ȳ111

ד 5mц15m ⇔иᵑⱢ0.14/m3ц0.79/m3ɏц ⅜

ЀɎ109ד 5mц15m ⇔иᵑⱢ1.55/m3ц0.23/m3ȳ110ד

5mц15m ⇔иᵑⱢ0.36/m3ц0.28/m3ȳ111ד 5m

ц15m ⇔иᵑⱢ0.06/m3ц0.11/m3ɏП ὨꞋ ӱὑ111ד⇔

⇔ Ꞌ ᵅȴ 

ҫὑ109דᴟ111דПᾈЎҏ Ѐ 15ᴏ Ѭ ₇МȲֽ ϥ

ц≡Ѭ ЀɎ109ד ⇔0.06/m3ȷ110ד ⇔0.09/m3ц111

ד ⇔0.6/m3ɏȳ ⁮ ѝ ЀɎ109ד ⇔0.31/m3ȷ110ד

⇔0.22/m3ц111ד ⇔0.89/m3ɏȳῧ ếӂ ЀɎ109ד
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⇔ 0.03/m3ȷ110ד ⇔ 0.03/m3ц ד111 ⇔ 0.66

/m3ɏѿцῧ ṃỚ ЀɎ109ד ⇔0.04/m3ȷ110ד ⇔

0.04/m3ц111ד ⇔ 0.19/m3ɏȲױ 3 ᾈЎҏ Ѐ 15ᴏ

⇔ ὨꞋѩ109דц110ד ᾼ ȴṶ ϱ ᾼ ⇔

Л ắ֢ ᾼ оȲủ ȳᾈЎ☼ ȳ ế ṶԈ ֪ ȲꞋ כ ֮

⇔ ӢҽЄᾼ Ȳ֪ױ‎ ═   ȲҠѿצ

ᾼ ᴷᾈЎП Ὅ ȴ 

 

ῶ 45 109דᴟ111דᾈЎҏЀ П ⇔ ῶ 

 ᾈЎҏ Ѐ ᴯ   
ד109  

⇔( /m3) 

ד110  

⇔( /m3) 

ד111  

⇔( /m3) 

1 
Җ ѬᾈЀ 

5m 0.35 0.28 0.39 

2 15m 0.12 0.06 0.28 

3 
ᴎ › Ѐ 

5m -- -- 0.15 

4 15m -- -- 0.19 

5 
∟ Ѐ 

5m -- -- 1.29 

6 15m -- -- 1.63 

7 
о Ѐ 

5m 0.40 0.54 1.23 

8 15m 1.01 0.35 0.15 

9 
о Ѭ Ѐ 

5m 0.05 0.99 0.18 

10 15m 0.10 0.36 0.09 

11 
⁮᷾Җ  

5m 0.17 0.26 -- 

12 15m 0.05 0.28 -- 

13 
ϥ ц≡Ѭ Ѐ 

5m 0.35 0.19 0.58 

14 15m 0.06 0.09 0.6 

15 
⁮ ѝ Ѐ 

5m 0.61 0.12 0.38 

16 15m 0.31 0.22 0.89 

17 
⁮ Ѭ Ѐ 

5m 0.05 0.68 0.75 

18 15m 0.20 0.31 0.26 
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 ᾈЎҏ Ѐ ᴯ   
ד109  

⇔( /m3) 

ד110  

⇔( /m3) 

ד111  

⇔( /m3) 

19 
ϡЧ Ѐ 

5m 0.19 0.66 0.57 

20 15m 0.32 0.35 0.19 

21 
 еἇ Ѐ 

5m 1.00 1.03 0.14 

22 15m 1.81 0.47 0.79 

23 
⅜ цὧ Ѐ 

5m 1.55 0.36 0.06 

24 15m 0.23 0.28 0.11 

25 
⅜ὧҳ Ѐ 

5m 0.03 0.32 0.12 

26 15m 0.09 0.25 0.02 

27 
ὧẨ⁮ Ѐ 

5m -- -- 0.05 

28 15m -- -- 0.08 

29 
ῧ ṃỚ Ѐ 

5m 0.01 0.04 0.03 

30 15m 0.04 0.04 0.19 

31 
ῧ ếӂ Ѐ 

5m 0.10 0.02 0.19 

32 15m 0.03 0.03 0.66 

33 
ừ Ѐ 

5m -- -- 0.1 

34 15m -- -- 0.12 
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ᾈЎҏ֢דᴟ111ד109 56  Ѐ 5mП ⇔ѩ    

 

 

ᾈЎҏ֢דᴟ111ד109 57  Ѐ 15mП ⇔ѩ    
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ӭ› ϱ ₤ ѠהṼ Л ϚȲҔᵶ֢ ₤ ậ Ѡֽה

ȳ ӢᾬὈ ȳἼѬ ȲѹṿӣᾼЛ ЛϚ ȲꞋ ∟

ᾼѩ (Liu et al.,2021; Michida et al., 2019)ȴױҵиέ ậѠᾎế ⇔ ᴯ(Ẃ

ֽitems/km2ȳitems/m3ȳmg/m3Ἠmg/ km2 )ᾼЛ֝ȲӼ ѿ ԓ ѝ П

₤ ד ᴩ ѩȴῶ 46⁄ Ӑד⇔ ▲ӂᶁ ⇔ế Ὼ в

ҵ ₤ ⇔ ד▲ (Aliabad et al., 2019; Bikker et al., 2020; Chen et al., 

2020; Frias et al., 2020; Gewert et al., 2017; 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., 

2014)ȲӐד⇔ ▲ӂᶁ ⇔ ҵד ▲ ὨדᴿȲֽChen et al. (2020)֯ү

ᴫ⁮ Ỵᾼ ▲(0.36 ð 0.21/m3)ȳМ ὧ ᾘỴ(0.17 ð 0.14/m3)(Zhao et 

al., 2014)ȳМ Ѐ (0.44 ð 0.21 /m3)ȳ № (0.16 ɇ 1.67

/m3)(Frias et al., 2020)ȳԁ ᾼ⌂ђ₉ (0.49 ð 0.43 /m3)ȴẔ֮҃ ֽЁᴘ

Ẕ Ἦ ȳ ẕ ᾘỴȳּר Ọἂ ₤ ⇔Ꞌ ὑӐ

▲ᾼӂᶁ ⇔ȲẔМ֯ЁᴘẔ Ἦ ᾼ ₤ ⇔ȴẔ ֪Ɫ

Ἦ Ɫҙ⅔ ה ѹצẃᴞὑ ᾼҖ֣◦☼ȲᴖӦὑᾘ ᾼ₨Ӏḥצ

Ṝ ᾼᴆѬ Ṇ ȳЛ ᾼ ᾬ ц ⇔₨Ӏ Ȳṿ ₤ Ӧ

֮ ☼ ​Ѭ Ѡה Ϥ (Tun­er et al., 2018)ȴ 

דҵȲWu et al. (2021)ὑ2019ױ ▲ү ῶ Ѭ ₤ Ȳү

ѬМᾼ ₤ Ҡѿч╣ ẒỴᾼᾘ ϤȲѿцϠ ῂ П

ᾼד ἤȴ Ԛ ▲Ϡ 7 ȲẔ ⇔ Ɫ 0.004 ɇ 0.058/m3Ȳӂᶁ

⇔Ɫ0.026/m3Ȳ҃ ֯ү ᾼῶ ѬМצЄ ᾼpolyesters(PET)Ȳ

₤ ѿ ⱢѻȲ҃ Ɫ ѻ ẃᴞὑ֥כ ₇Ȳ֯♃ ᾼ

М ὍҏЄ ᾼ ȴ 

Shiu et al. (2021)Ϸὑ2019▲ү ὧ ◦☼Ἤ☼ ѬМ ₤

Ȳ Ὠ ӱ ₤ ⇔ ֯N.D.ẞ0.15/m3Ȳᴖ ῺᾈЀ Ꞌצ

⇔ȲẔ Л 0.1/m3ȴӐד⇔ὧ ⇔⁄ ὑ Ȳ109ế110ד⇔⁄

Ɫדᴿȴᴖὧ Пѻ Ḋ ⁄Ɫ PP(26%)ȳPE(16%)ȳPS(15%)ц

PET(13%)ⱢѻȴẔ҃ӐЁׁשṅϷ╓ҏ Ѭᾈ צ ⇔ᾼ ₤ Ẕӂᶁ
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⇔╥2.5 ð 1.8 items/m3Ȳϯ צ ᾼ ⇔(Wong et al., 2020)ȴᴖ109ᴟ111

Пד ѬᾈЀꞋ Њὑ ȲẔ ֪╥ᾈЀ֮ צ Ὑ ᾼ Ѭ Ἤ ȴ

ᴖ ṅשׁ цᾈЎП ₤ ⇔╥ ắẞ ​ᾼ ȲԛҒϱ֮ױ

ὑϢЀ ֮ Ȳ ὔὑ Ѭᾈ Є ᴆ╬ᾬ ȴ 
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ῶ 46 Ӑד⇔ ▲ Ὠ вҵ Ὠѩ  

 Ѡᾎ 

ӂᶁ ⇔ 

( ⇔ ) 

( /m3) 

ѝ ẃ  

ѻ ᾈЎҏ

ЀȲү  

Manta Ὀ  

(330 ɛm) 

0.66 ± 0.75 

(0.02-3.15) 
ד111 ▲ Ὠ 

ѻ ᾈЎҏ

ЀȲү  

Manta Ὀ  

(330 ɛm) 
ד110 0.271 ± 0.291 ▲ Ὠ 

ѻ ᾈЎҏ

ЀȲү  

Manta Ὀ  

(330 ɛm) 
ד109 0.466 ± 0.341 ▲ Ὠ 

ѬᾈȲү  
Manta Ὀ  

(330 ɛm) 
2.5 ± 1.8 Wong et al. (2020) 

ү Ȳү  
Manta Ὀ  

(330 ɛm) 

0.026 

(0.004-0.058) 
Wu et al. (2021) 

ὧ Ȳү  
Manta Ὀ  

(330 ɛm) 

 0.05 ± 0.03  

(ND-0.15) 
Shiu et al. (2021) 

ᴫ⁮ ỴПᾈ

ЀȲү  

Manta Ὀ  

(330 ɛm) 
0.36 ± 0.21 Chen et al. (2020) 

ὧ ȲМ  
Neuston Ὀ  

(333 ɛm) 

0.17 ± 0.14 

(0.03-0.455) 
Zhao et al. (2014) 

№ Ȳ  
Manta Ὀ  

(300 ɛm) 
0.16-1.67 Frias et al. (2020) 

⌂ђ₉ Ȳԁ

 

Neuston Ὀ  

(333 ɛm) 
0.49 ± 0.43 Aliabad et al. (2019) 

Ѐ ȲМ  
Neuston Ὀ  

(333 ɛm) 

 0.44 ± 0.21 

(0.26-0.84) 
Qi et al. (2020) 

Ἦ ȲЁ

ᴘẔ 

Manta Ὀ  

(330 ɛm) 
12.63 Tun­er et al. (2018) 

Ȳ ẕ 

Manta Ὀ  

(335 ɛm) 
3.11-7.73 Gewert et al. (2017) 

ὧṺ ȲѡӐ 
Neuston Ὀ  

(350 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 Bikker et al. (2020) 

Ọἂ Ȳּר  
plankton net 

(330 ɛm) 
4.5 Ñ 2.3 McEachern et al. (2019) 
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3.5 Ӣᾬ Ὠ иέ 

Ӑ ὑ ד111 5ѣᴟ 6ѣ ὑ Җ П Җ Ѭᾈȳ ᴎ ›

ȷМ ὑ ∟ ȳ о ȳ о Ѭ ȳ ϥ ц≡Ѭ ЀП

ȷ⁮ Ɫ ⁮ ѝ ȳ ⁮ Ѭ ȳ ⁮ϡЧ ȳ  еἇ ȳ ⅜

цὧ ЀП ȳ⅜ὧҳ ȷὧ Ɫῧ ṃỚ ȳῧ ếӂ ȳừ

Ԛ 16 Ӣᾬ (Ḷ ) ȲṳБԓ ᴩᶙכȴѹӐ ὑḕ Ӣᾬ

(Ḷ ) ֢ 40ᴟ 45 П Ȳѿᵓ ᴩ› Ԓ╚ 30 ṏֻᾼḶ

Ɫ ȲẔ Ӣᾬ (Ḷ )Пᴯ ȳ ȳ ҵ ȳѐЉЄЊ

ֽῶ 48цῶ 49Ἤӱȴ 

Ӑ ὑ֢Ӣᾬ ṿӣ 30Ӣᾬ ⱢϚ ᴩ ȲẔẨ⁮ Ӣᾬ

Ḷ ֪ ᴩ ₇ҷ ☼ҷᴖ ᾎ ᴩиέȲ֪ױԚᶙ15כ Ӣᾬ Ḷ

ậцҵ иέḔ ȴῶ 51ц  59 ӱ111דБ ᴩ Ӵ

ҵמּ ԏ (PerkinElmer Micro-FTIR) П4 Ӣᾬ Ḷ ₇ ҵ ₤Ȳ

Ὠ ӱᴯὑ ᴎ › Ӣᾬ Ḷ М ҏ ᾼѩẂ֢ᴾ

50%ȷ֯ о Ӣᾬ Ḷ ѿ 100%Ɫ ȷὑ о Ѭ Ӣᾬ Ḷ

ѿ 85%Ɫ ȲẔװṼᶧⱢ 11%ц ѱ4%ȷ֯⅜ὧҳ

Ӣᾬ Ḷ ѿ 100%Ɫ ȲӦױ ὨҠ ϚḔ Ὑ4ױ Ӣᾬ

Ḷ ₇П ҵ Ꞌѿ Ɫѻȴ 

ӦӢᾬ Ḷ Ḋ иέ ӱɎֽῶ 51ц  60ἬӱɏȲМ П

о Ӣᾬ Ḷ Ḋ ѿPETцOthers֢Ҝ33%Ɫ ȲẔװṼᶧⱢ

PPцPSḊ ֢Ҝ17%ȷ о Ѭ Ḋ ѿPETҜѩ Ɫ73%ȲẔװ

ṼᶧⱢOthersḊ Ҝ 15%ȳPPҜ8%цPVCҜ 4%ȷᴖ⁮ ֮ П⅜ὧҳ

Ӣᾬ Ḷ Ḋ ⁄ѿPETҜ100%Ɫ ȲӦױ Ὠ ӱꞋѿ ϡӧ

ϛϡ (PET)ⱢѻȲẔװⱢOthersȴ֯ о (ѵғ)Ӣᾬ Ḷ Ӽצ

ᾼ ϛ (PS)ѩẂȲױҵȲ֯ ᴎ › Ἤ ᾼӢᾬ Ḷ Мѻ ᾼ Ḋ

ⱢPEȴWu et al. (2021)ὑү ᾼῶ ѬМצЄ ᾼPET Ȳ

ṅשׁ Ɫ ѻ ẃᴞὑ֥כ ₇Ȳ֯♃ ᾼ М ὍҏЄ ᾼ Ȳ

ҵȲPETױ Ḋ Ϸ֪ⱢẔ ⇔ Ϸ ὔḛ ὑᾈЀц  ῺȲ ҒἉ

ц  ₤Ӣᾬ ц П ȴ 
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ҫ 11 Ӣᾬ Ḷ ԏ ѿ ᵒ ᾎѠה и ₤ ᾼ׀

֯Ȳṳ ϚḔ ᴷ ⇔МȲѿҖ ѬᾈӢᾬ Ḷ ẓצ ⇔

2.58 /ɜ ( )ȲẔװṼᶧⱢ ⅜ Ӣᾬ Ḷ ⇔0.5/ɜ ( )ȳϥ

Ӣᾬ Ḷ ⇔ 0.41/ɜ ( )ц Ӣᾬ Ḷ ⇔

0.28/ɜ ( )ȴ֪ױ ֥ Ἤד111 Ӣᾬ Ḷ ₇Пӂᶁ Юὑ 0.47-

8.31ᵌ/Ȳ ӂᶁ ⇔ ὑ0.01-2.58 /ɜ ( )Ȳӂᶁ ⇔⁄Ɫ0.31 Ñ 

0.64 /ɜ ( )Ȳ ֽῶ 48ἬӱȲӦױ Ὠ ӱҠ ὙӐ 15Ӣ

ᾬ Ḷ ₇МȲ Җ ѬᾈЀἬ Ḷ ӂᶁ ⇔Ɫ ȲẔװ

ṼᶧⱢ ⅜ Ӣᾬ Ḷ ӂᶁ ⇔0.5/ɜ ( )ȳ ϥ ц≡

Ѭ П Ӣᾬ Ḷ ӂᶁ ⇔ 0.41/ɜ ( )ȳừ Ӣᾬ Ḷ

ӂᶁ ⇔0.28/ɜ ( )ȳ ϡЧ Ӣᾬ (Ḷ )ӂᶁ ⇔0.27

/ɜ ( ) цῧ ếӂ Ӣᾬ Ḷ ӂᶁ ⇔0.21/ɜ ( )Ȳᴖ ᵅ

⇔ὑ ⅜ὧҳ ПӢᾬ Ḷ ȲẔ ⇔ Ɫ 0.01/ɜ (

)ȴ 

 

 

Ӣᾬ⇔ד111 58  (Ḷ )М ⇔иέ 
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ῶ 47 Ӑ Ӣᾬ Ḷ ѱ 

  

  

  

  

 






































































































