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Мѝ  

Ӑ ὑ 111ᴟ ᵓӣדȲḕד112 ד ▲ᾎ

Ӑ ПҖ цὧҖ ȳὧ ȳ⁮ Ȳѿц ֮ П ȳ

ȳЊ ế ᾼ ế 31֮ ȲԚ 62 ᾼⱵ

Ἁ ȴ Ⱶ ếⱵ / ѩẂи ᾭ

ᾓȲẒד Ὠѩ ӱҷ ю 1 ȳ ֵ 4 ȳ ứ ю

3 ȳ ֵ 1 Ȳԓ Ⱶ ӂᶁ Ɫ 35.1ế 38%Ȳ

ӱẒדП ᾭᾓדᴿȴױҵȲ3D ȳӰ ỉế

ṭ Ệứ Ⱶ ᾼ ȳ₤ ȳ ⇔ế  

ᶮȲ ὨϷ ӱẒד Ȳױᴿȴ֪ד ד111 ◦

і ᾼԓ Ⱶ ЄӪоṶԈȲT צפּ 61% ᾼⱵ Ь ═

ứế ȴ ᴖȲ112ד װ5 ṳ Ⱶ כ

ȲᵀỮӑ ᴷ ⇔Ȳ֪ױ ∂ ∟ ᾼⱵ ḕד

ᴩȲяẔ╥Ⱶ ҷ ֵᾼ֮ ȲҔ╗Җ цὧҖ ȳ

⁮ ȳếЊ ȷᴖӦὑЊ ế ᾼ ϢⱢ ѡ

ȲϷ∂ Ғῧ ỵế ЀԝϤ 3D Ȳѿ

ᾼⱵ ’Ṏכ צ ếц Ḃ Ȳ‚ Ә

ȴ 
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Abstract 

The coral communities at both shallow and deep areas of 31 sites (totally 62 areas) in 

northern, eastern, and southern Taiwan as well as off-islands including Green Island, 

Orchid Island, Xiaoliuqiu, and Penghu Islands were annually monitored during 2022-

2023 using photo-transect method. The status of coral ecosystems were classified 

according to coral coverage and coral/algae ratio. Comparison of the two-year results 

showed that disability decreased by 1 area, decline increased by 4 areas, stable 

decreased by 3 areas, and health increased by 1 area. The overall coral mean cover were 

35.1% and 38% in 2022 and 2023, respectively, suggesting similar coral statuses 

between the two years. Furthermore, results of 3D coral monitoring, including coral 

cover, colony forms, structural complexity, and colony changes in permanent quadrats 

at Chaojing, Shitiping, and Wanlitong were also similar between the two years. 

Although a marine heatwave induced Taiwan-wide mass coral bleaching event occurred 

in 2022, 61% of coral areas still remained stable and healthy. However, Taiwan 

experienced five typhoons which caused damage to corals in 2023, but the impact has 

not been assessed. Therefore, it is strongly recommended that subsequent coral 

monitoring should be conducted every year, especially in regions with more areas 

declined and disabled such as northern and southern Taiwan as well as Xiaoliuqiu. In 

addition, Huapingyan at Xiaoliuqiu and Chaikou at Green Island are suggested to 

conduct the 3D monitoring due to the increasing environmental development and 

human impact. It is hoped that these conservation efforts will promote the sustainable 

development of Taiwanôs high-value coral resources.   
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Ϛ  ›ṕ 

Ⱶ ╥ԓ Ⱶ ế ᾘ ᾼ ӰἉ Ӣᾬ

ПϒȲⱵ Ӣ ṆҔ╗ Ⱶ ếṸ Ⱶ ȴⱵ

ẓצ∂ ֮ȳ’ ỴȳҺṎӢᾬֵ ἤȳ ═ ȳ

Ệῂ ȳ Ӣ ȳ‚ ᴥ ȳ Ṏ ◦ѝо ᾼ

ȳғ ὢ (Bostrom-Einarsson et al., 2020; Goergen et 

al., 2020; Shaver et al., 2020; Reverter et al., 2022)ȲṳכⱢᴞ Ӣ

Ϣ ῂ ᾼ (Maynard et al., 2017, 2019; Woodhead 

et al., 2019)ȴⱵ Ӣᾬֵ ἤȳ Ӣ ϩȳ Ӣᾬ ἤ

Ȳѿцֵағ Ȳֽ ═Ӣ ӂ ȳ ᾬế ᾬȳ ԅ ȳ

ԏ ȳѿц Ṏếׁשṅ ȲṿẔ ȲḕדḕӂѠе

ṭ ᴷ Ҡ  רּ 10-60 аȷ⁯Ϸ╥Ἤצ ◦Ӣ ṆМ֯ắ

∟ Ӑכ ᾼ(West & Salm, 2003; De Groot et al., 2013)Ȳ

ṳѹ ṎϚ Ⱶ ᾼכӐᴷ Ɫּר  10-35 а (dela Cruz & 

Harrison 2020)ȴ 

ᴖȲԓ Ⱶ ᾼ ֯Ὼ ϫדӔ֯ᶶ юȲצṷ

ꜙᴟ ȴⱵ ᾼѻ ֪Ҕ╗ ắЛ ᾼϢⱢ♄

Ȳֽ ȳ ᾼḛ ᾬế Ѭᴆ╬ȳ‍ᾎἨ ᾼ

ᴩⱢ Ȳѿц ȲҔ╗ ◦ ȳ Ғȳ ӂ

ϱсȳ ◦ о ( , 2012a, 2012b; , 2019; Bostrom-

Einarsson et al., 2020; Goergen et al., 2020; Shaver et al., 2020;  

Reverter et al., 2022)ȴ ᴷ ԓ Ⱶ ᾼ 33-50%Бᶙԓ Ȳ

ֵ֮ ꜙᴟБҷҟϚҙἨḆֵᾼ♄Ⱶ (McCauley et 

al., 2015; Eddy et al., 2021)ȲṳѹצϮиПϚᾼ Ⱶ ֯

ᴞ ’Ṏ IUCN ӫמּ ԝⱢ ⇔с

(Carpenter et al., 2008 Hughes et al., 2014)ȴⱵ ӦѿⱵ Ɫ

ᾼ ᾭ Ȳ ד Ɫѿ Ɫ ȴ 

◦’ (Marine Protected Area)╥ ӣ צ

ϢⱢД ᾼѠהȲ с’ Ӣᾬֵ ἤế ᾬ ᾼӢᾬ
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Ȳ Ғ ᾬᴖṿ ᾬ ᶙ ȲϷҠѿ Ⱶ

ᴞ ᾼД ȲҔ╗Ⱶ ЄӪоȳⱵ ȳ ′ ╦

Є ȳế ᾼ⌠ ϩȲ ᴖḂ ֮ῂ ᾼ ן

(Edgar et al., 2014; Mellin et al., 2016; Hargreaves-Allen et al., 2017)

ȴЛ Ȳ ◦’ Ь ắẞ ◦ оếᴆ╬ᾼ Ȳ֪

ᴖ ᵅ’ ᾼכ ȴ֪ ’ԓϩױ ⌠ ϩ ЛắϢⱢᴆ╬ế

Ȳѿ оẔὂᶼ ᾼ Ȳṳ֯ắ П∟ Ғ

Ȳ╥Ⱶ   צ ᾼ ԒЏᵂ (Maynard et al., 

2017; Bruno et al., 2019)ȴ 

ᾼ ◦’ Ἠ ’Ṏ БצϚṷ

ṅשׁ ẂȲẂֽ Ϝᾼ∟ (Tkachenko & Soong 2010; Yang et 

al., 2013)ȳ (Yang et al., 2011)ȳ ᾼ‌ (Hsieh et al., 

2007; Shih & Chiau, 2009)ȳ ⁮ (Wu & Tsai, 2016)ȳ

Ѝ (Chuang et al., 2013)ȴ ᴖṕȲ֮ ȳӢᾬӢ ế

ῂ ֪ Ȳ ὑ ◦’ ᾼכғ ᵡ᷊ ṔᴥȲ

ᴖֽᴶ ֝ ᾼ ḋ ₤ⱢЛ֝ Ȳֽ ԏ Ȳѹ ⇔ио

ᾼῂ ȳᵓ …ϢП ᾼᵓ ᴶֽטּ Ԛṹ‒ ẃ ḟȳ

╜Ἀ ȳ ȳ Ṏ ế‍╜Ἀ ᵓ …ϢП

ֽᴶ’═ ӂ é Ȳ ╥ ᴞ דּ ῂ דּ ֥

ᵂԚ֝ ḟ(Chang et al., 2012; Yang et al., 2013; Wang et al., 2014; 

Chang et al., 2018)ȴ ӭ›ᾼ ◦’

ᾼ 8.38%Ȳᵅὑ ῀ӭ 11ᾼ ד2020 ◦’

ẞ 10%ᾼӭ ( ’ Ȳ2022)Ȳ֪ױ ֯ ◦’ ᾼ

ЄȲѿц вӢᾬ ȲֽⱵ ᾼ о כ Ἤצ֪

Ȳѿצ ᴖ с’Ṏכ (Chung & Jao, 2022)ȴ 

 ◦ о ╥ ԓכ Ⱶ Є юᾼѻ ֪ П

ϚȲ ҟБиᵑ֯ 1998ȳ2010ȳ2015-2016ế ד2020 Ӣԓ

ἤᾼⱵ ЄӪоếײϺṶԈ(McCauley et al., 2015; van Woesik et 

al., 2022)ȷ ◦ Б Ɫ╥ԓ ȲҔ╗ ȲⱵ Ἤ

≡ ᾼ№ ( , 2012b, 2021; Liu et al., 2014; , 2021a, 2021b)



13 

 

ȴѿ Ἤ Ӣ ◦ о Ⱶכ ЄӪоṶԈⱢẂȲҖ ᾼ

Ⱶ ֯ 2018ȳ2020ế ד2022 ӢȲ⁮ ᾼⱵ ⁄ ֯

1998ȳ2007ȳ2016-2017ȳ2020ế ד2022 Ӣ(Kuo et al., 2012; 

Lee et al., 2020)Ȳṳѹ ד2020 ᾼҖ ȳὧ ȳᴫ ȳ⁮ ȳ

ὧḘ ế⁮Ḙыӂ ԓ Ӣȴ ᾃ ᾼ╥ȲɞⱵ Ӫоᾼӑ

ẃȸԓ Ⱶ Ӫоᾭᾓᾼ ѐ⇔ ѿц ╜ ế ч

ᾼ ɟ ᵫМȲ ᾼⱵ Ҡ ד2037 ḕד

ӪоȲ֯ὧṸ╥ נ ӢȲṳѹ ҷѩẂ ᾼ(UNEP, 2017)ȴ 

᷄ế’ ֯ ◦ о№ ϯȲẓצ ҵⱵ ϩἨ

щ ᶨ Ἤ ϩᾼ֮ Ȳֽ Є вᾌі ἤ с☼ Ἠ

ᾭᾓ Єᾼ֮ (West & Salm, 2003; Wall et al., 2015; 

Schmidt et al., 2016; Maynard et al., 2017; UNEP, 2017; Hsu et al., 

2020; Dixon et al., 2022)Ȳṳѹԓϩ Ԓ’ щ ᶨ Ἤ Л

ắϢⱢᴆ╬ế Ȳѿ оẔὂᶼ ᾼ Ȳṳ֯ắ П

∟ Ғ Ȳ╥Ⱶ   צ ᾼ ЏᵂПϚ

(Maynard et al., 2017; McLeod et al., 2021)ȴҫϚѠ Ȳ Џ

ᵂ М֯ ἬϱҠ Ҭ֯ вצ Ȳ֪ ױ ‚ Ḇ

⇔ᾼ ế Ȳѿ ’Ⱶ ᾼ  Ӣ׀(Dixon et al., 2022)

ȴ ắẞ ȲⱵ Ь ὑṏֻᾼ֮♄׀ Ȳᵛ

Ἤ ᶨ Ἤ(Ἠ Ἤȳ ϩ ȳ‐ ȳ )(Camp, 

2022; Sully et al., 2022)ȲṳҒѿắẞצ ᾼϢⱢ’ ȴ 

Ⱶ ᾼᶶ Ḃ ế Ȳ֯ ֵⱵ Ἁ

МȲẓצ Ӣ♄ҭᾼӰⱵ ᾬ Бᵧ ҷᾼ Ȳṳ

ѹ֯ắẞД ∟ṣ ᾼֹוắ ế ѻ ᾬ ᾼ ᵧ

Ғȴ֯ ᾓϯȲЄ₤ ȳѪ ȳ ȳ

ȲṳѹҠ ậ҅ӰⱵ Ȳ֪Ɫḷ ẓצḆֻᾼ ἤӢ ȳᶼ

Д ἤế Ӣ ᾼҠ ἤȴ ᴖȲ ṷ ᾼ й ֪ Л

Ȳ֪Ɫ ֵӢᾬ֝ ὑֵ ПϯȲӇ ᴕ ֮Ѡế

ԓ П ᾼẦ֝ᵂӣȲѿ Ⱶ ֯Ϣ ѷᾼ ϯ ═

оᾼֹוắἤ(Maynard et al., 2017; McLeod et al., 2021;  
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Reverter et al., 2022)ȴ 

ӦὑϢⱢ♄ ᾼ Ȳԓ ế Ⱶ ᾼ Ӕ

֯ᶶ юế оȲӇ ⅎ ȳӔ ȳṣ ȳצ ֮ Ⱶ ᾼ

ᾭᾓȲѿ Ӣ ’Ṏᾼכ ȴҫϚѠ ȲӦὑ

ῺỴ ᾼщ ὔắẞϢⱢД ế ᾼ Ȳ╥

◦’Ṏᾼ ᾃ ПϚȴ ֵ Ϸ∂Ӵ  ▲ ѿ’

═Ϛ ếҠѩ ᾼⱵ ѠᾎȲ ẁ Ⱶ Ӣ Ṇ

ᾭᾓế ᾼứ ᴷ(Towle et al., 2022)ȴῺדᾼׁשṅ

֯⌠ ϩᾼ ᴷȴⱵ ᾼ⌠ ϩ╥Ⱶ ὂᶼ оȲἨ о

М⌠ Ȳṳ ═Ӣ Ṇ Ἤ ẁ ₇ếὢ ᾼ ϩȲẔҠ ᵗⱵ

֯ Ӣ Д Ȳֽ ᾼ ếⱵ ЄӪоṶԈ Ȳ

צ ᾼὂᶼϩȲṳѹ⌠ ᶶȴ ѹ ắᾼ⌠ ϩ╓

ȲҔ╗ẓὂᶼϩᾼⱵ ȳⱵ ֵ ἤȳⱵ ₤иӁȳⱵ

҉ ȳכ ᾼⱵ ȳⱵ ȳ ֮ ᾼ ⇔ Ȳ

ṷ╓ ᾼᶙ ếӔ ╥ ᴷ⌠ ϩᾼ (Maynard 

et al., 2017; Ford et al., 2018)ȴ 

 Ⱶ (Reef Check)ᾼ ᴞ 1980 ῴ҅ד ᴟЭ

(Kimura et al., 2022)ȲῺדắẞ ᾛṿӣȲֽ ᴷ ֮ Ԉ

◦ ∟Ⱶ ҷᾼ (Donovan et al., 2021)ȳӣẃ

Ἁ ӢᾬᾼӢᾬ֮ ế ⇔ ȳ(Reverter et al., 2022)ה ᴷ

֮ϢⱢ ϩ╥ᵡҒ ԓ ϯᾼⱵ Ӫо ᾓ

(Johnson et al., 2022a)ȳ ◦’ ╥ᵡ Ⱶ ֯ԓ о

ϯᾼӪо Ӣ(Johnson et al., 2022b)ȳ ԓ Ⱶ Ӫо

(Sully et al., 2019; van Woesik & Kratochwill, 2022)ȳ ᴷԓ

ЭᾼⱵ ᷄Ⱶ ὑ ᾼ‐ (Done et 

al., 2017; Sully et al., 2022)ȴⱵ Ϸ╥ Ⱶ ▲

ҭ ϵȳ ֮ ᾼⱵ ▲ ȲẔ

ӱ ẞד1997 ד2017 ȲⱵ ứӂᶁ֯ 33%ҿҢȲѿ

ד2010 ᵅⱢ 25%Ȳ2004ד Ɫ 47.5% (Kimura et al., 2022)

ȴױҵȲῺדẃ ♄ ѡ ᴩȲӖ ᾼ֝ ȲϷ
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ї ◦ ȴ2009 ד Ȳ Ⱶ ӦӖװ

ȲӖ ȲἬצ ▲ ꞋⱢϚ ѬⅎȲ֪ ї ◦Ṷ

Ȳ е ἵ ♄ ᴖҒϤ ▲ᴩԝȴ Ⱶ ẃӼד

Ҡ Ἃ Ἇד ▲֮ Ȳ ẞ  ᾼӭᾼȲṳ

Ѭ Ἠ֮֯ᶳЏ ếҔ Ȳ Ⱶ ׂ ц ◦’Ṏ Ḇ

ῺӖ ȲҒѿ ȳ ȳ иṹ Ȳ‚ṿӖ

ὑ ◦ᾼ їȲṳ ∕ Ԛ֝ דּ ▲(ү Ầ Ȳ

2020, 2022)ȴ 

ҟⱵ ᾼ ▲ ϩȲϢ ЛὔȲϢЏ

Ἤ ᾼ Л юḆЛὔ оȴ ᴯּדᶾᾼ ḔȲⱵ

Ӣ ▲Б Ḕẞṿӣ ѱȳ ᴩ о

иέȲֽⱵ (Coral Point Count, Kohler & Gill, 2006)ȷῺ

ϢЏד ᵗᾼҙᴞ Ἠԓᴞ иέȲֽⱵ (CoralNet, 

https://coralnet.ucsd.edu/)ȲϷ כ (Beijbom et al., 2015; 

Lozada-Misa et al., 2017; Williams et al., 2019)ȴ֪ױȲ֯ ҵ

Ӧ ᴯ ד ▲Ȳ ὔȳ ᶶ ֮ Є

Ȳ ֯׀ ᵂⱢӘϵּנ ẁ∟ иέȳѩ ế▲ᴕȴ ӦⱵ

ӻ☼ ∂ӴȲ ᶶ оѹ ὔѩ ᾼⱵ

ᾼЄ ȴ 

 Ӧ ֮ῂ ỰӖ ế᷾ϤȲ ậ ֮ᴩ ẃќ═ оⱵ

ᾼ⌠ ϩȲ╥ ᵅ Ἤ Ӣᾼ ȲṳṿⱵ צ

Є ẃ ӑẃ Є╚ ᾼ (Marshall, 2018; Claudet et al., 

2019)ȴּד Б Ở ◦ᶳЏ֥ᵂ ᴩⱵ Ȳ

ЄⱵ ᾼ Ȳ ӣ ᾼ ᴯ ϢЏ ᶾȲֽדּ

Ⱶ ȲѿӔ ȳ оế‍ ᶶ ֮ᶙכ иέȲ ᵛ

ѹе ᴖ ᴩ ṎΩ Ȳ נ юϢⱢ♄ Ⱶ ᾼ

Ȳֽױ Ӧ ◦еӖּד ȲⱢ דᾼּצ ῀ ế ֮Ⱶ

ᾼ’ ҏ ᾼ Ȳṳ֣ ֮ᵓ …Ϣ ẁ Ȳѿ

דּ оế ҅о֮ ᵗ’ ◦ế ḟ (Roelfsema et al., 

2016; Gouraguine et al., 2019)ȴӐ ҟБ ẁ ֮ ▲ᾼи
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έ Ȳ Ɫ ֮еӖּד ֯Ⱶ ϱ ᴩⱵ и

έᾼϢЏ ( , 2019Ȳ2020Ȳ2021; ,2021)ȴ 

ῺדẃṿӣѬϯ (Photogrammetry)Ȳᵛ ὑ ᾼ

Ϯ ∂ Ѡᾎɦ ⌠ ɧ(Structure from Motion, SfM)ȲБ

ӣὑⱵ ▲ѿциέẔӴ (Burns et al., 2015; 

Young et al., 2017)ȲSfM ậ ֥ ᾼ ѱȲ╥Ϛ ὑ

ȳ‍ ἤᾼϮ ∂ ѠᾎȲ Ӧ ὁ ἒױ ⇔ (>70%)

ᾼ ѱȲиέ ѱ Мᾼ Ȳ ӢҔᵶ ᴥ ᾼ έ⇔

Ϯ ₤ȴSfM Ѡᾎ ҏᾼ ẓצ ᴶӔ ȳ ᵶ ȳҠ

Ȳ Ϡ оӴ (Fukunaga & Burns, 2020; 

Chen & Dai, 2021) о(Lange & Perry, 2020)ȲϷ

Ⱶ ᾼ Ȳצᵑὑ ҟ ӣӉ ᾼѠה ד

ȲҠѿḆҁ ᵑ ᾼ о(Urbina-Barreto et 

al., 2021)Ȳ ӦЄ ᾼ ▲Ȳ ὑⱵ иӁᾼ Ϸה

Ḇצ ֮ (Edwards et al., 2017)ȴ Ѭϯ ҏ

оᾼ ֮ (ᵛ ₤ếӔ ) ẁϠ

ὔ ᾼ Ȳѿ ᴷ ᾼⱵ ṳ Ⱶ Ӣ

Ṇ ᾼ ғ Ȳֽ ֥ (Urbina-Barreto et al., 2022)ȴ

3Dᶾ ϷҠ ӣ ὑᴞ ᾼӾӢ Ӣᾬֵ ἤ

ӣὑⱵ ӑẃḂ ֮Ȳ сҠ═ ȳ ếҠ ᾼѠᾎ

(Levy et al., 2022)ȴ 

Ӑ ң Ȳ ứⱵ ▲ Ⱶ

▲ѠᾎȲ֯ Ӑ ᾼҖ ȳὧ ȳ⁮ ц ȳ ȳ

ȳЊ 7 ֮ Ȳ∂Ӵ ҵᾼⱵ Ȳ ֥ ҵῺ

Ỵ П ᴯ Ȳ ᴩ ׀ оиέȲ Ⱶ

ᾭᾓȴױҵϷẦᵗ Ⱶ ד ᴩ╜ ȴ 
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ϡ  ṅѠᾎשׁ 

ϚȳⱵ ▲ 

(Ϛ)ң Ȳ ứⱵ ▲֮  (ד111)

∂ Ȳң ᴟюϚ װ Ἠ ϱ (›

Ꞌ צ ’ Ϣ )Ȳцṿӣ І Ԉᾼ Ẫ ▲ᴟю 20ԌȲ

Ԛ֝ ц ứⱵ ֮ ȴὑ Ӑ Җ ȳὧ ȳ⁮ ц

ȳ ȳ ȳЊ 7 ֮ Ȳḕ ֮ ứᴟю3 Ȳ

ḕ иᵑὑ ᴩᴟюϚװ ▲ᵂ Ȳ ᴟю 30

֮ (60 )Ȳ ᴕ ᾼ∂ ᴩ ▲ ֮ ᾼ

ȴ 

ѿϯ╥ ᾼ ֤ ȸ 

 

ở֤ ὢ ᴯ ֪ 

֤‒Ϸ Ӵ ◦Є ◦ Ӣ ṅἬ Ⱶשׁ Ӣ  

ὕ  Ӵ Є ṅἬ Ⱶשׁ◦ Ӣ  

 Ӵ Є ṅἬ Ⱶשׁ◦ Ӣ  

ờ  Ӵ Є דּ ṅἬ Ⱶשׁ Ӣᾬ 

Ὥ МҶׁשṅ Ӣᾬֵ ἤׁשṅМї Ⱶ Ӣ  

Ὑ  МҶׁשṅ Ӣᾬֵ ἤׁשṅМї Ⱶ Ӣ  

╢  МҶׁשṅ Ӣᾬֵ ἤׁשṅМї Ⱶ Ӣ  

◦  МҶׁשṅ Ӣᾬֵ ἤׁשṅМї Ⱶ Ӣ  

ᴶ Ὧ МҶׁשṅ Ӣᾬֵ ἤׁשṅМї Ⱶ Ӣ  

Ὥ ᶛ Мׁש Ӣᾬֵ ἤׁשṅМї Ⱶ Ӣ  

ԑ  Мׁש Ӣᾬֵ ἤׁשṅМї Ⱶ Ӣ  

Ѡϩᴩ ӴМЍЄ  Ⱶ Ӣ  

 ӴМЍЄ ◦Ӣᾬּדᶾ Ṇ Ⱶ Ӣ  

ᶚᵌ  ӴМЍЄ דּ◦ Ṇ Ⱶ Ӣ  

 ӴМЍЄ דּ◦ Ṇ ◦ ᾬ 

І  ӴМЍЄ דּ◦ Ṇ Ⱶ и  
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צ  Ӵ ᶾЄדּ Ӣ Ṇ Ⱶ Ӣ  

 Ӵ ᶾדּ◦ ᾬ ӻ☼  Ⱶ Ӣ  

Ѭ Crystal  

J. McRae 
Ӵ ◦Ӣᾬ ᾬ  Ⱶ Ӣ  

⌡  ◦ӢᾬׁשṅМї Ⱶ Ӣ  

Ч Ӵὧ Є ◦ӢᾬׁשṅἬ ◦Ἁ Ӣ  

Ӕ  Ὑ ᶾЄדּ ԅ Ṷ Ṇ ◦ ԏ 

≈ׁ ү Ầ  Ⱶ  

ṃֽ ү Ầ  Ⱶ  

 

֮ ֤ ȳⱵ ᾭᾓȲ ╥ᵡᴯὑ ◦’ ’

֤ ֽῶ 1ἬӱȲҫ֮ ᾼ ứ ṳ ѿϯ ȲϚẆ

῏ ȴ 

1. Ӑ ⇔ד110 ᴩ ’ ɦ Ⱶ ӻ☼ ∂Ӵ ’

Ṏ ɧἬ П Ӑ Җ ȳὧ ȳ⁮ ц ȳ

Њ Ԛ31֮ ȴ 

2. ҟצ   ▲Ἠ ᾼ֮ Ȳֽ Ⱶ ȲṼὔ ἤ

ếׄԓἤẃ ȴ 

3. ϱ І Ẫ ▲ᴟю 20Ԍ( ϱ Ẫ ▲ Ӑ ṓ  Ϛ)Ȳ

Ẫи Ɫᾃ ◦’Ṏᾼ Ϣ( ◦ȳ

Ӣ ד ἇ ἨϢЂ)ȳ › ȳ ▲֮ ᾼ ᴯ ȴ 

4. ◦’Ṏ (2021 ◦Ӣ ᵫ)ȴ 

5. ԑ ȳ ╢ (71 ȲEAST ASIA CORAL REEF 1983-2019 

ICRI)ȴ 

6. ◦’Ṏ (100Ȳɦ110ד⇔ Ӣ Ṇц ◦’

▲ Ӣ ὢ ᴷɧ)Ȳ110דБᶙכ 50 Ȳ111

ד ═ ▲50 ȴ 
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7. ◦’Ṏ (6 Ȳɦ108ד⁮Ḙыӂ ◦Ӣ Ṇ ▲ ɧ)ȴ 

8. ◦’Ṏ (Ⱶ ▲ 6Ệứ Ȳɦ⁮Ḙыӂ Ể ′

╦ Ⱶ Ӣ ɧȲ111דᴟ112ד)ȴ 

 

ῶ 1ȳӐ ד110 ▲ Ὠ֢֯ ȳ֮ ế ⇔ᾼⱵ (%)ȳⱵ

( Ⱶ Ⱶ )/ (Є₤ Ѫ )ѩẂȳѿц ᾓȴ Ⱶ ⱢҔ╗

ӰⱵ ȳ Ⱶ ếѬ Ⱶ ֵ ᴖ ֮ ᾼⱵ ȴ

ᾓȸⱵ <10%ѹⱵ / ѩẂ<0.1ȸҷ ȳⱵ 10-30%ѹ

Ⱶ / ѩẂʾ0.5ȸ (Ⱶ 10%ѿϯȲᵀⱵ / ѩẂ0.1-0.5П

Ϸ П)ȳⱵ 30-50%ѹⱵ / ѩẂ>0.5ȸ ứ(Ⱶ 30%ѿ

ϯȲᵀⱵ / ѩẂ>0.5Ϸ П)ȳⱵ >50%ȸ ȴ֢֮ ╥ᵡᴯὑ

◦’ ’ ֤ Ȳ ᾓ ѿ ᴥ ӱȳ ứѿ ᴥ ӱȳ

ѿ ᴥ ӱȳҷ ѿּמᴥ ӱȴ’ ѿ ᴥ ӱȳ‍’ ѿ ᴥ ӱȴ 

 
֮  ⇔ 

Ⱶ

(%) 

Ⱶ /

ѩẂ 
ᾓ ’  

Җ

 

◊ 

( ) 

1m 39.7 1.2 ứ ṭѬ ᾬ ’Ṏ  

3m 39.0 0.8 ứ ֝ϱ 

ҵѤЍ 
5m 20.4 1.7 ứ ӀѬ ᾬ’Ṏ  

10m 7.1 1.1 ứ ֝ϱ 

 
5m 29.2 0.5  ↑ ’Ṏ  

10m 44.4 1.0 ứ ֝ϱ 

ҁ  
5m 12.2 0.2  ῠѬ ᾬ ’Ṏ  

10m 29.1 0.6 ứ ֝ϱ 

 
5m 31.3 0.6 ứ ῠѬ ᾬ ’Ṏ  

10m 25.5 0.4  ֝ϱ 

е  
5m 39.1 0.9 ứ ᵡ 

10m 25.5 0.4  ֝ϱ 

♂ҳ  

Җ  

5m 14.1 0.2  
ὧҖṔ ừ Ỵ

( ’ ) 

10m 25.9 0.4  ֝ϱ 

♂ҳ  

⁮  

5m 11.9 0.2  
ὧҖṔ ừ Ỵ

( ’ ) 

10m 22.6 0.6 ứ ֝ϱ 

ҝ  
5m 8.7 0.1 ҷ  Ѭ ᾬ ’Ṏ  

10m 12.1 0.2  ֝ϱ 
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ừ

 

ṗ  
3m 73.6 3.7  ᵡ 

6m 27.7 0.7 ứ ֝ϱ 

Ὥ 
3m 11.9 0.3  ὧ Ѭ ᾬ ’Ṏ  

6m 0.3 0.01  ֝ϱ 

ῧ

 
Ӱ ỉ 

5m 30 0.5  ’Ṏ  

10m 41.5 1.0 ứ ֝ϱ 

ὧ 

Њ ◊ 
3m 35.9 0.7 ứ ᵡ 

5m 45.3 0.9 ứ ֝ϱ 

ḏ М  

5-

8m 
40 0.9 ứ Ѝ ’Ṏ  

6m 14.7 0.2  ֝ϱ 

 
3m 54.9 1.6  ᵡ 

6m 55.4 1.7  ֝ϱ 

Ϯ҇ ⁮  
5m 53.3 1.5  ᵡ 

7m 64.6 3.6  ֝ϱ 

⁮

 

ṭ  
3m 17.5 0.3  ᵡ 

6m 9.4 0.2 ҷ  ֝ϱ 

Ϯ  

ҏѬЀ 

5m 29.6 0.5  Ϝ е  

10m 51.4 1.3  ֝ϱ 

Ӱ 
5m 34.9 0.6 ứ ᵡ 

10m 42.1 0.8 ứ ֝ϱ 

∟  
5m 12.6 0.2  Ϝ е  

10m 44.4 1.1 ứ ֝ϱ 

֥ꜜ 
5m 26 0.4  Ϝ е  

10m 41.1 0.7 ứ ֝ϱ 

 
5m 24 0.4  Ϝ е  

10m 25.4 0.4  ֝ϱ 

ᵾ 
5m 39.2 0.8 ứ Ϝ е  

10m 33.1 0.7 ứ ֝ϱ 

Њ

 

ᶠ 
5m 1.7 0.02 ҷ  Ѭ ᾬ ’Ṏ  

10m 4.3 0.1 ҷ  ֝ϱ 

⁴Ӱ  
5m 7.4 0.1 ҷ  Ѭ ᾬ ’Ṏ  

10m 2.9 0.03 ҷ  ֝ϱ 

ḏ  
5m 14.2 0.2  Ѭ ᾬ ’Ṏ  

10m 10.1 0.1  ֝ϱ 

 ♂Ϣרּ
5m 9.4 0.1 ҷ  Ѭ ᾬ ’Ṏ  

10m 13.6 0.2  ֝ϱ 
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ὤ  
5m 33 0.6 ứ ᵡ 

10m 32 0.5 ứ ֝ϱ 

ЍѬ  

4-

5m 
40.5 1.0 ứ ᵡ 

7m 21.3 0.4  ֝ϱ 

Ѝᴫ 
1m 32.9 0.6 ứ ᵡ 

5m 41.2 1.5 ứ ֝ϱ 

ὧ 

(‌ ) 

5m 41.4 1.1 ứ ᵡ 

10m 32.0 1.2 ứ ֝ϱ 

 

Ṽ 6ѣ15ѡɦד111 Ⱶ ▲ Ⱶ ’Ṏ ɧ

Ȳ֮ ῴᴷֽῶ 2ȸ 

 

ῶ 2ȳ֢ ֮ ῴᴷῶȴ 

Җ  ὧҖ  ὧ  ⁮     Њ  

 ♂Җ  Ӱ ỉ ҏѬЀ Ӱ  ӞЅỵ ЍѬ  ḏ  

 
Ṕ 

е  
ṗ  ∟  Ѐ ᾒ ‌ в  ⁴Ӱ  

ҵѤЍ ҝ  ḏ  ֥ꜜ ЄӪḘ ӕ ỵ ὤ  ᶠ 

◊ 

( ) 
-  ṭ  е  ỵ ᶡ  ♂Ϣרּ 

- - Ὥ Ӱ   - ῧ ỵ 

- - -  - - - - 

- - - Ṿ Ѭ - - - - 

 

ѿϱԚ 38֮ Ȳ ȳ ᾓȳϢϩцЏᵂׄ ֪

ᴩ ȲṼ Ḗ Ὑ Ἤ ḖП 30 ṳ ’ ∟ Ở ᴩ

▲ᵂ ȴ 
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(ϡ) ứⱵ ▲Ѡᾎ(111ד) 

ḕ ֮ ▲ᵓӣѬϯ ᴯד ế ד ▐Ȳ ḕ

ᾼἉ Ӣᾬȳ ȳⱵ ȳ ᵑ(Ҕ╗ӢᾬЄ Ⱶ )

Ⱶ Ӫо ᶮ ȴ Ẕ҃ ῏ ӣП3 ▲Ѡᾎֽῶ 3ȸ 

 

ῶ 3ȳⱵ ▲ иέѠᾎѩ ȴ 

▲Ѡᾎ ѬѠᾎ ⇔  Ἠ  
/

⇔ 
иέѠᾎ и  ẃ  

זּ

ὁ ậ ȳ 

 

Ỵ ѻȳ 

 

2-5m 

5-10m 
3x30m 35x35cm 

13500 

(3x90x50) 
CoralNet 

1.Є  

2.Ⱶ ế

Ӣ ᶮ 

2021 

זּ

ὁ ậ ȳ 

 

Ỵ  
2-5m 

5-10m 
3x15m 25x25cm 

27000 

(3x60x150) 
CPCe 

1.Є  

2. э Ⱶ

ȳẔ҃Ⱶ

ếӢ ᶮ 

2019 

זּ

ậ  
Ỵ  

2-5m 

5-10m 
3x15m 50cm 90 ϢЏ Є  Ⱶ  

זּ

ὁ ậ ȳ 

 

ѻȳ 

Ỵ  
5m 5x20m 50x50cm (5x20x?) CoralNet Є  2021 

זּ

ậ  
Ỵ ȳ  4-16m 1*50m 25cm 200 ϢЏ 

1.Є  

2.Ⱶ  
2019 

 

Ӑ ṿӣП ▲Ѡֽהϯȸ 

1. ѿỴ Ɫѻȳ Ɫ ᾼѠהȲ֯Ѭ 2-5ế5-10еѐᾼ

ϡ Ȳ ứ֯ ▲ᾼ Ở ḇ ֢ Ệứ 1ќȲ Ԛ 4

ќȲỆứ ♄Ⱶ ᴟю10еиȲѿ ϤײϺⱵ Ἠ

ỵȲԛѿѬϯ Ё ỆứȲѻ ӱ֮ Ⱶ ӣ

ὙȲṳᴩѝᵫ῀ד ᴯȲ ӑ ֝ ⁄ ▲Ȳṳ

Ầ ȲṳԒѿẔ֮҃ ҅Ȳ∟֪צ Ӏ ᴖậ ȴ 

2. ▲ ╥ӂᴩỴ Ȳᾘ ᴩᴟю3 30еѐ ᾼ
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ᴯ ȲᵓӣѬϯד ᴯד (Olympus TG-6)ếἉ 35 35е

иȳ 60еиᾼ ד ▐ȲḕϚ ⇔ 3 30еѐ Ԛ 270

ѱȲḕϚ֮ Ԛ 540 ѱȲ ד ḕ ᾼἉ Ӣ

ᾬȳ ȲṳὑἬצᾼ ▲ ᴯ Ȳѿ ’ḕϚװᾼ ▲

ᴯ  ȴ֝ד

ᾼꜜứ ᴕⱵ ᾼиᾎȲ ⇔иⱢ Ȳ

פּ 5ᴟ 10еѐᾼ ⇔ȲᵀӦὑ Ⱶ ᾼ֮ᶮ ᾓֵ Ȳϭ֪

ὔắ ἤᴆ╬Ἠ ȲẔⱵ Ҡ Л Ȳ╝ ▲

ѿ פּ⇔ 10Ñ3еѐȳצ ֵⱵ ᾼ Ɫ Ȳ

⇔ᾼϚҙᵛⱢ ᾼ ⇔ȲֽױϚẃצᶙ ᾼ ȲϷ ế ҟᾼ

ȴṼ Ἇד ▲ Ȳ ṷצ Ѭ Ȳ

ֽὨ ד ▐ḥצ ᾼ Ȳ ὔЛ Ȳ֪ױṿӣἉ

35 35еиȳ 60еиᾼ ד ▐╥ӭ›ṿӣϯẃ Ɫ

ᾼ ȲἏדᾼ ▲ Ϸṿӣױ ᾼ ▐ᴩПדצȴ 

ϱỴ∟Ȳ֯ ṿӣⱵ (CoralNet, Beijbom et al., 2015; 

Lozada-Misa et al., 2017; Williams et al., 2019; Rodriguez-Ramirez et 

al., 2020)иέȲḕ 50 ẔϯᾼἉ Ӣᾬế

Ȳ ֢ вἉ Ӣᾬế ᾼ Ẕ

(Tkachenko et al., 2007; Yang et al., 2017)Ȳṳ Ⱶ ֢ ᾼ

ѩ ȲⱵ ╥ ᴯ ▲ МⱵ ἬᴾᾼѩẂȲѿ ậ

ᴖṕȲⱵ =Ⱶ ᾼ / ȷⱵ ᾼ ứṼ

ѿ ὕ ҏᾪПɞ Ⱶ ԓ ɟПϱȳϯҌⱢѻȴἉ Ӣᾬế

иⱢ Ⱶ (Ҕ╗ӰⱵ ȳ Ⱶ ếѬ Ⱶ ֵ

ᴖ ֮ ᾼⱵ )ȳ Ⱶ ȳЄ₤ ȳѪ Ẕ҃

Є ȷЄ₤ (Macroalgae)ѻ Ɫ ֵȳᶮ ᾿Ӵȳ ⇔ Є

ὑ10еиᾼЄ₤ ȲѪ ᾭ (Turf algae)ѻ Ɫ ᾭȲ ⇔

Њὑ 10еиȷӪоⱵ ⁄ѿϢЏ ȴ ӦṜ ế ₇

ᾼ оиέȲҒϱϢЏ ᾼ и ếϢϩᾼ ϯȲ
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ѿ∂ӴӔ ᴖҠ‒⇔ ᾼ ȲὙ Ⱶ ᾼ ȴ 

Ἁ Ӣᾬế иέ Ὠᵧ ҠиⱢϡ Ȳῴ иⱢ Ⱶ ȳ

Ⱶ ȳ◊Ⱶ ȳ ᾭⱵ ȳЄ₤ ȳѪ ȳ ȳ ȳ

Ẕ҃ Є Ȳᴖ Ⱶ ⱢҔ╗ӰⱵ ȳ Ⱶ ếѬ Ⱶ

ֵ ᴖ ֮ ᾼⱵ ȴἬ Ҡ Ⱶ

ѩ Ȳ ֥ῂ Є ế ȷ ⁄ԛ Ⱶ иᴟ

ế֢Ӣ ᶮȲֽиὬᶮȳ ѱᶮȳ ᶮȳῶ ᶮѿцẔ҃ Ȳ

ṳ Ⱶ ֢Ӣ ᶮ ᾼ ѩ ȲἬ ֥  ṅȴשׁ

иᵑ ֢֮ Ἁ ֢ ᵑᾼ Ȳṳѿӂᶁ

(Mean)Ñ (Standard error)ὑ ῶᵧ Ȳṳ ҏⱵ

( Ⱶ Ғ Ⱶ Ȳҳ ХϤậᴟЊ ∟Ϛᴯ)ȳ

(Є₤ ҒѪ Ȳҳ ХϤậᴟЊ ∟

Ϛᴯ)ȲếⱵ / ѩẂ(ҳ ХϤậᴟЊ ∟Ẓᴯ)ȲⱵ /

ѩẂѝ Ҡ ᴕֽӐ ῶᾼ Ye et al., 2023Ȳ ᴕѝ ֽ

Obura et al., 2021цSouter et al., 2021ȴ ѿϱ Ȳ ᴕ Ὼ

Ⱶד ᴷѠהȲ Ⱶ иכɦ ɧȳɦ ứɧȳɦ ɧ

цɦҷ ɧҳ ( , 2021)ȸ 

1. Ⱶ >50%ȸ ȷ 

2. Ⱶ 30-50%ѹⱵ / ѩẂ>0.5ȸ ứ 

(Ⱶ 30%ѿϯᵀⱵ / ѩẂ>0.5Ϸ П)ȷ 

3. Ⱶ 10-30%ѹⱵ / ѩẂʾ0.5ȸ  

(Ⱶ 10%ѿϯᵀⱵ / ѩẂЮὑ0.1-0.5П Ϸ П)ȷ 

3. Ⱶ <10%ѹⱵ / ѩẂ<0.1ȸҷ ȴ 
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(Ϯ) Ѡᾎ 

 Ἤ֮צ ᾼ ếד111 ד112 Ⱶ иᵑᵓ

ӣ Shapiro-Wilk testế Levene's testᴩ и ế

֝ ἤ ứȴ ֥ и ѹ ד ȲѿStudent's t-test

ếד111 Пד112 Ⱶ ᴩ иέȲ ֥⁄ѿ

Mann-Whitney U testᴩ ӕ иέȴ 

֢֮ ᾼ Ⱶ כ ֝ ѿ PRIMER 6.0֢֮ П

Ⱶ ᴩ (Clarke et al., 2014)Ȳ ᴖṿӣѻכииέ

(Principal Component Analysis)כ ᵉ ế ֣

(Eigenvector)ẃ ẁѩ ȴ 

 

(ҳ) ᴩⱵ ▲ 

Ṽ › ứП ▲֮ ц ▲ѠᾎȲὑ111דц112דиᵑ

ᴩᴟю֢Ϛװ ▲ᵂ Ȳиέ ▲ Ȳѿᵧ Ể

Ⱶ 6ᴟ9ѣ֯דᾭᾓȴ111⇔ד ᴩ ҵ ▲Ȳ ᵍҍ

ủ ȳѬ ᵅȳ ֵ כ ᾎ ▲Ἠ ₇ ȲἨ

֯ ủ ӢⱵ ЄӪоṶԈ ц ▲ȲѿцצṜ ᴩ

иέȷ1122֯דᴟ9ѣ ᴩ ҵ ▲Ȳᴕ ֪ ֽ

› Ȳṳ֯щ ᾓ ֥ נ ᴩȲѿ ҍủếנ╡ ᾼⱵ

ᾭᾓȴ ▲ ֽϯȸ 

ד111   ҵ ▲  

6ѣ ṭ 3DȳӰ ỉ3Dȳ 3DȳҖ цὧҖ ȳ 

ὧ  

7ѣ Җ цὧҖ ȳὧ ȳ⁮  

8ѣ ȳ ȳ  
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9ѣ Њ  

ד112   ҵ ▲  

1ѣ ṭ 3D 

2ѣ ⁮  

3ѣ  

4ѣ Њ ȳ ȳὧ  

5ѣ Ӱ ỉ3Dȳ  

6ѣ  

7ѣ ȳ 3DȳҖ цὧҖ  

 

ϡȳⱵ 3D ▲ 

֯ Ӑ Җ ᾼ ȳὧ ᾼῧ Ӱ ỉȳ⁮ ᾼ⌡╡

ṭ 3 ֮ Ȳḕ ֮ ứ1 Ȳḕ ∂Ӵ1 5 5ӂѠ

еѐЄЊᾼ Ȳṳὑḕ ᾼ4 Ṕ ֢ ӴỆứ 1ќȲ

Ԛ4ќȲѿ ϤײϺⱵ Ἠ ỵȲԛѿѬϯ Ё Ệ

ứȲѻ ӱ֮ Ⱶ ӣ ὙȲṳᴩѝᵫ῀ד

ᴯȴ ▲ 3 (3 )Ȳὑ111דц112ד ᴩ֢Ϛװ

▲ᵂ ȴṿӣ ᴩ3D ▲Ȳ Ⱶ ȳ

ѐЉиӁц ᾼ ⇔ȴӦὑ Ⱶ ֯3D ᾼ

ИӔ ḔȲ ӣ5 5ӂѠеѐЄЊᾼ ╥ Ӑ ȲϷ

ЄЊדῺȲ ӦӐװ Ở∂Ӵ  ȴ 

Ӑ П3D ▲ѠᾎȲѻ ֮Ѳ ҒאЄ 100 

Island Challengeѿцּר ◦ Є (Suka et al., 2019)

ᾼ ᵂ ☼ Ȳ ԒѿѬῐ ѬᾼѠ֝ה ṿӣẒ ד Ȳѿѳ

ה (Boustrophedon path)ὁ ⇔ ᾼ ѱȲ ∟ ѱ
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ϤϮ ∂ Agisoft Metashape∂Ӵ ѿцֵ ᶮ

₤Ȳ ∟ ҏӔ ế ₤ᴟּר Ṇ שׁ

ṅἬеҨ(Environmental Systems Research Institute, Inc.Ȳ ESRI)

ҏ₇ᾼArcGIS ᴩ∟ оиέȴѿϯ ֢ ᵂ ☼ ẃ

Ὑȸ 

 

(Ϛ)Ѭϯ ᵂ  

ᵑὑϚצ Ⱶ ▲Ȳ3D ɦ ⌠ ɧ

ὁ ἒױ ⇔ ( ⇔Єὑ 70%)ᾼ ѱȲ╝ ד ᾬ

₇ếṼ ᵂ ☼ ẃὁ ȴ 

 

1. ᾬ₇ (  1)ȸ 

(1)Ѭϯד ȸ 

Ӑ ṿӣOlympus Tough TG-6Ѭϯד 2 ṮѬ

ȲᵓӣPVCᴞ ▐Ȳ ứⱢP ṳה ɦ ὁ

ɧғ ḕּהὁ Ϛ ѱȲḕ ѱ 1200ȴ 

ᴕẔ҃ѝ Ϸṿӣ ד ṮѬ ὁ Ȳᵀ╥

Ἤ ӣ ȲѹѬϯ ᵂ ᵺ ȷGoPro Є

ᾼѠהȲẔ ᾼ Ṕ כ Ȳѿцפ᷁ ᾼ

юḕ ѱᾼ Ȳ╝ Olympus Tough 

TG-6Ѭϯד ᵂⱢӐ ╓ứ ȴ 

 

(2)֮ ạ (Ground Control Point, GCP)ȸ 

  ѬϯϮ ∂ ḥצGPS Ȳ╝ ֮֯ᶄ Ṇ
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(Local coordinate system)Ȳ ӦϚṆԝᾼɦ֮ ạ ɧἬ

ȴ֮כ ạ ᾼḊ Ɫ ᵌϩὰȲẔϱѠ֙צ

ȲҠẦᵗ3D∂ (Agisoft Metashape)ὑ и ѱ ᴩ

ᴯ ӔȴױҵȲӐ ҫ 2 ֮ ạ PVC

֥ ѩẂѐכ ȲϚ ѩẂѐᾼ ⇔(֮ ạ ᾼМїẞҫ

Ϛ Мїᾼ )Єּ30פеиȲ ֮ ạ ᴯצ

Ӕ ⇔ȴӐ ṿӣ ᾼ֮ ạ ᴟю3 ȲѩẂѐ ᴟ

ю4 Ȳṿ ₤ ḆҒ ȴ 

 

(3)Ẕ҃ᾬ₇ȸ 

  ѐ( ҏ5 5ӂѠеѐᾼ )ȳ ( ᴰ ѐế֮

ạ )ȳѬӂ Ệứќ▐(ỆứẔМϚ ֮ ạ Ȳ ’

Ẕ֯ѬМⱢѬӂᾭ )ȳ Ѭ ( ⇔)ȳ╓Җ ( ᵑѠᴯ)

ȴ 

 

Ѭϯד 2 ᴞ ▐ 
 

֮ ạ ( ) Ѭӂ  
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֮ ạ (ѩẂѐ ) 

 
ѐ 

 
 

 
Ệứќ▐ 

 
Ѭ  

 
╓Җ  



30 

 

 

ɚ֮ ạ ɛ 

в  ȸ0.1еѐ 

в ȸ0.099еѐ 

ҵ   ȸ0.12еѐ 

ȸ0.0144ӂѠеѐ 

 1ȳ3D Ἤ ᾬ₇ ֮ ạ ȴ 

 

2. Ѭϯᵂ ☼ ֽῶ 4ȸ 

 

ῶ 4ȳ3D Ѭϯᵂ ☼ ῶȴ 

Ḕ (Ṽ ᶧ) Џᵂв  ᾃ Ṷ  

(1)᷄ ֥ ᾼ֮

ѠȲ ᴯṳ ҏ  

᷄ Ⱶצ ȳ֯׀ ֥

  ᾼ Ȳᵓӣ

╓Җ ᴯȲѿ ѐἮ

ҏҳ ȳиᵑӂᴩ⁮Җ/

ὧᴫ֣ᾼ ȴ 

Ԓ ֮ᶮ ԆЛЄ

ᾼ Ȳ∂ ᶙ

ȴ 

(2)Ὅ ֮ ạ  

ὑ вҵỂ Ὅ

ɦ ᾼ֮ ạ ɧ

ếɦѩẂѐ ɧȴ 

(1)Ὅ ᾼ֮ ạ

Ȳ ᴟюϚ

ὑѬӂ ϱ( Ѭӂ

ṿӣ)ȲѩẂѐ Ϸ

’═Ѭӂȴ 

(2) ᾼ֮ ạ

ϱᾼѝֿ/ ֣

ҖѠȲ֯∂

ᾼ֮ ֣ȴ 

(3)֮ ạ Ἤ֯

⇔ 

Ѭ ὑế֮

ạ ֝ ᾼѬӂ Ȳ

ḕϚ Ἤ֯ ⇔ȴ 

н ẞ֮

ạ ȴ 

ד(4) ɦ ὁ

ɧғ ṳὁ  

2 Ѭϯד ứⱢ

P ṳה ɦ ὁ

ɧғ ȴ ẞ ϱ

Ѡּ1.5פеѐ ∟Ȳѿ

ѳ ה ᴩ3ᴟ4

ὁ (  2)ȴױ

(1)ạМἤ ϩȲṳ

֮ᶮ Ԇȳ ═ Ἁ

1.5еѐפּ

֣›ȴ 

(2)ҫϚ֤ ᴴ ═Ѭϯ

ᶧȲ ᵍẔ҃ ⅎД
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צ ֮ὁ ⇔

ᾼ ȴ 

ὁ ȴ 

(3)֮ ạ ӇϤ

ȴ 

(5)ὁҠ ȳ Ԇ

Єᾼ  

ѱҠ ЛṜế֮

ᶮ Ԇ Є(ҐἨҎ)ᾼ

ᴩ ὁȴ 

ὁᾼ ѱ ‹ɦצ

∟ ɧᾼ …Ȳᴖ‍

טּ ẞ ὁȲҠ

ᾎכғ∂ ȴ 

 ╘ן(6)
ἬὍ ᾼᾬ₇ԓ ן

╘ȴ 

Ԓ‹╘ן ֮ ạ

ᾼ ⇔Ꞌצ ẞȴ 

 

 
 2ȳ3D ὁ цѳ ה ӱ ȴ 

 

(ϡ)Ϯ ∂ ᵂ  

Ӑ ṿӣ AgisoftеҨҏ₇ᾼ Metashapeᾪ (ᾪӐ

1.8.1)ᴩ∂ (  3)ȴἬὁ ᾼ ѱ ԒϢЏ Ȳ ȳצ

ᾬД (ֽ ᾼ ȳᴞАᾼ )ᾼ ѱ Ȳѿᵍ כ

ȴѻ ᵂ☼ ⱢѿϯḔ ( , 2020)Ȳ֢ Ḕ ᾼ ứ

ֽῶ 5ȸ 

 

1. ѱ(Align photo)ȸ 

иέ ѱᾼὁ ᴯ Ṕ⇔Ȳṳ ѱМᾼ

(Tie point)ȲиέἬצ ѱМֵצю ἒױ ֥Ȳ ױ

ҏḕϚ ֯Ϯ Ὲ ᾼᴯ Ȳṳ Ӣҏ (Sparse point 
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cloud)ȴ ᴩ Ṿо ѱ (Optimize photo alignment)ȲḂ

ѱМҔᵶ ȳ Ṇȳ ⇔ȳ ֣ѿцй֣ᾼ᷁פȴ 

 

2. ∂Ӵ (Point cloud)ȸ 

ѱᾼ ὨȲ Ӣ ֵҔᵶϮ Ὲ ц ᴥ ᾼ

Ȳ ᵛҠὙ ҏⱵ ᾼӴ ȴ 

 

3. ∂Ӵֵ ᶮ ₤(Mesh model)ȸ 

Ӧв ᾎ(Interpolation)ᴭ ᶮֵכ ᶮ (Mesh)Ȳ

ṿϮ ₤ẓצ (Vertices)ếῶ (Faces)ȴѿֵ ᶮ ᵂⱢϮ

₤Ȳ╥ ᴩ3Dԝ֙ἨᴟẔ҃ӂ ӱᾼ ӣ  ȴה

 

4. ֮֯ Ṇ(Local coordinates)ȸ 

ⱢϠṿ∟ иέ ֥ ᾼѩẂȲ ӣБ῀ᾼד

ứ ֮֯ Ṇ ȲѿẔМϚ ᾼ֮ ạ ϱФד₣᾿ᾼ 3

ⱢXY ȲZ ⱢѬ Ȳṳѿ2 ֮ ạ ᾼѩẂѐכ

ᵂⱢѩẂѐѿ ᴷ ȴ ӣẃứ XYZ ᾼ֮ ạ ╥

ᵡ ὑѬӂ ϱȴ 

 

5. ∂Ӵ ₤ Ӕ ȸ 

₤(Digital elevation model, DEM)╥ѿ оϮ⇔Ὲ

ᶄ ῶ ֮ῶ ȲẔḕϚ ᵛ҅ῶϚ ⇔ ȲҠ ╥

Ϛ оᾪᾼ3D ₤ȴӐ ѿMesh modelᵂⱢ ҏ

₤ᾼẃ Ȳṳ έ⇔(Resolution)Ϛ Ɫ0.001(еѐ/ḕ )Ȳѿ
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֢ ֝ד ᾼ Ԉϯ ᴩѩ ȴ 

Ӕ (Orthomosaic)ⱢБ Ӕ Ӕᾼ ѱ┴

ẃᾼ֥כ Ȳ МԉẒ ᾼ ᵛ҅ῶ֯ ѷꜜᾼ₣᾿᷾

ȲҠӣẃ Ⱶ ᾼ ȴӐ ѿ Mesh modelᵂⱢ

ҏӔ ᾼẃ ȴ 

ѿϱẒ ϤGIS ȲᵛҠ ᴩⱵ Ӵ ᾼ

оиέȴ 

 

  

 3ȳAgisoft MetashapeᵂЮ ȴ 

 

ῶ 5ȳϮ ∂ ֢ Ḕ ứῶȴ 

Ḕ  ứ 

ѱ 

Accuracy: High 

Generic Preselection 

Key point limit: 50,000 

Tie point limit: 5,000 

Ṿо ѱ  ứ 

∂Ӵ  
Quality: High 

Depth filtering: Mild 

∂Ӵֵ ᶮ ₤ 
Source data: Point cloud 

Surface type: Arbitrary(3D) 

Face count: High 
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Interpolation: Enabled 

Calculate vertex colors 

֮֯ Ṇ 

Ԛ3 иᵑⱢ 

(0.1, 0, - ⇔)ȳ(0, 0.099, - ⇔)ȳ(0, 

0, - ⇔)Ȳ ᴯȸеѐ 

∂Ӵ ₤  

Ӕ  

ɚ ₤ɛ 

Type: Geographic 

Source data: Mesh 

Interpolation: Enabled 

Resolution: 0.001 

 

ɚӔ ɛ 

Type: Geographic 

Source data: Mesh 

Enable hole filling 

Enable ghosting filter 

 

(Ϯ)Ӵ оᵂ  

Ⱶ ֮ѐ⇔ᾼӴ оѠהȲӭ›ֵ ṅṿӣשׁ GIS

(ֽ ArcGISȳQGIS)ⱢЏẓȲӐ ṿӣArcGISѿц 

ᾼArcMap(ᾪӐ10.8.1)Ȳ Ӕ иέⱵ

ế ѐЉиӁȲ Ӧ ₤Ḗҏ ⇔Ȳ ӣ

ᵂғ ֽῶ 6ȴⱢ ’ӦӔ Ἤиέҏẃᾼ о ẓ

ὢϩȲ֯иέ ỞП› Ԓ Ӕ ᾼד ȴ

ṿӣArcMap֤ Ɫ (Marker)ᾼ и (Feature class)Ȳɔ ӣ

Editor-Polygonғ Ἤ֮צ ạ ẃȲ Table to Excel

ғ ҏἬ ᾼ֮ ạ ᾼ ∟ậẔӂᶁ Ȳᴖḕ

Ϛ ֮ ạ Ɫ0.0144ӂѠеѐȲ ӣד ᾼеה

ֽϯȸ 

( ҏᾼ ӂᶁ -0.0144)/0.0144*100% 

Њ҅ῶ ȴӐ ṿӣ 5%ѿϯᾼӔ

ᴩ иέȴ 
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ῶ 6ȳArcMapArcGISWғ Ϛ ȴ 

Ḕ  ЏẓἨ  ӭᾼ 

∂Ӵ ֮

(Geodatabase, GDB) 

Catalog(ӭ )Ȳ Home

┬ Ң ŸNewȲ File 

GeodatabaseŸỄ֤ 

֮ ׀

Ἤצ∂Ӵᾼ֮ ȴ 

∂Ӵ и (Feature 

class) 

GDB┬Ң ŸNewȲ

Feature Class 

∂Л֝и ѿ׀Ὅד

ȴ 

ӭ (Ⱶ ȳ

ȳ֮ ạ ) 

EditorȲStart EditingŸҢ

ᾼ Create Feature

ԛ Ϛװ∕ ᾼ

ŸϯѠ Ѡה

(Polygon, Line, Freehand 

etc.) 

й Ἠ ӭ

ѿ ậἬ ȴ 

ἤῶ(Attribute table) 
┬Ң ŸOpen 

Attribute Table 

▲ כ Ἤ Ȳ

SHAPE_Length╥Ể 

(еѐ)ȲSHAPE_Area╥

(ӂѠеѐ)ȴ 

ҏExcel 
SearchȲ Table to 

Excel 

ϯ Ἤ ѿ―Ἃᴼ

ȴ 

 

(ҳ)Ⱶ ᶮ и цⱵ ȳ ѐЉиέѠᾎ 

֯ ArcMapМȲ Л֝ᾼⱵ ᶮ ∂Ӵ и ȲԚи

Ɫ7 ṓᶮ ȸиὬᶮ(Branching, ּמᴥ)ȳ ᶮ(Tabular, ᴥ)ȳ

▀ / ╓ ᶮ (Columar_Digitate, ᴥ )ȳ /Ṹ ᶮ

(Massive_Moundy, ᴥ)ȳῶ ᶮ(Encrusting, ᴥ)ȳ ѱ/ὰ ᶮ

(Foliose_Buttress, ᴥ)цϥὍⱵ (Octocoral, ᴥ)(  4)Ȳṿ

ӣEditor-Freehandғ ֢ᶮ ᾼⱵ ᾘ Ⱶ

ẃȲ Table to Excelғ ҏἬ ᾼⱵ Ȳṳ

ѿ ҏⱵ ế ѐЉиӁȴ 
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Ⱶ еהȸ(Ⱶ ᶮ / )*100% 

 

 
 4ȳⱵ ᶮ и ц ᴥȴ 

 

(Х) ⇔ Ѡה 

Ӑ ᾼ ⇔╓ Ɫ ἤ ⇔(Linear rugosity)Ȳ╥

ṅשׁ ӣᾼ╓ ȲеהⱢ ѿѬӂ ᴶ ᾼѩ (  

5)ȲҠѿч╣ ᴯῈ вֵצю Ὲ ҠẁӢᾬᵓӣȲ Є

҅ῶ֮ᶮ Ԇ Єȳ ȴ ҵ ṅȲẔשׁ῏ ѻ Юὑ

1.1ẞ 3.6П Ȳѹ Ⱶ ᵧӔד ȲяẔ╥иὬᶮⱵ

(Graham & Nash, 2013)ȴӐ ṿӣ ArcMapԒ֯ в ϱ100

Фӻד ᾼ ᴶ᾿ (̓ ֣50Ȳ ֣50)Ȳậ ḕϚ Ѭӂ

ᴶ Ȳ Add Surface Informationғ Ϥ

₤ ∟Ҡ ῀᾿ ϱ Ȳ ӣеה ḕϚ ᾼ ἤ ⇔

ҏẃ∟Ȳԛԓ ậẔӂᶁ ȴ 

 

 
 5ȳ ἤ ⇔ Ѡהȴ 
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ӭ›Ӑ Б ֯ ֵ ֮ ᴩ 3D ȲẔМᴯὑ⌡╡

ṭ ᾼ ╥ Ϛ ῶὑ ґᾼⱵ 3D

(Chen & Dai, 2021)ȷᴖ цῧ Ӱ ỉꞋⱢ ◦’ ᾼ Ȳ

Ⱶ Є ѩ‍’ ᾼ֮ ẃ ȴӑẃᾼ  ▲

ѿױⱢ Ȳ ᴖצḆҒ ᾼ ѩד ȴ 

 

ϮȳẦᵗ Ⱶ ד ᴩ╜  

Ⱶד Ӣ ▲Ȳֽү Ầ ᾼⱵ ȳ

◦ е ᾼⱵ ȳׁשṅ ᵫȳ Ȳ ֥֯

֮ Ȳ֝ ֥ ’ Ⱶ(דц112דᵶ111)ד

▲ ⇔דц112⇔דὨȲὑ111כ ▲ ḇ∟ ԓ⇔ד Ⱶ

ᾓ ᵫ֢ 1Ԍȴ вⱵ ▲ ᾼד Ẃ(ֽ

Dai, 1991a, 1991b; Dai et al., 2002; Tkachenko & Soong, 2010; Ḉ , 

2011; Wen et al., 2013; , 2012, 2014; Ribas-Deulofeu et al., 2016, 2021a, 

2021b; , 2019, 2020, 2021, 2022; , 2018, 2019; , 2019; 

, 2019; , 2019; Denis et al., 2019; Lin & Denis, 2019; , 2020; 

, 2020; Dang et al., 2020; Nozawa et al., 2020)Ȳ ᴷ Ể

Ⱶ ᾼ Ὲ оȲṳ Ẕӭ›ᾭ ȳἬἭắ№ ȳ

╚ ֪ Ȳѿц ҏḂ ∂ ȴ 

ὢ ЀȲẦᵗ ’ Ⱶ ’Ṏ ( )ȷ

ẁ Ⱶ Ὼד ὨȲֽӢכṅשׁ (Chen & Dai, 2021; De 

Palmas et al., 2021a, 2021b; Hsiao et al., 2021; Ribas-Deulofeu et al., 

2021a, 2021b; Keshavmurthy et al., 2019, 2021; McRae et al., 2021b; 

Mulla et al., 2021; Limura et al., 2022)ȳӢ (McRae et al., 2021a, 2021b; 

Sturaro et al., 2021)ȳ …(de Palmas et al., 2021; Chen et al., 2022)ȳ

Ӣ (Chen et al., 2021; Lin et al., 2021; Cirino et al., 2021)ȳ (Ding 
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et al., 2021, 2022)ȳ (Cheng et al., 2021; Huang et al., 2021; Chu et 

al., 2022)ȳ Ⱶ (Chen et al., 2022; Hung et al., 2022; Lim 

et al., 2022)ȳ ◦ệᶃ(Lin et al., 2022)ȳѬ (Chen et al., 2022)ȳ ◦

’ ᾙ Ḃ (Chung & Jao, 2022)ᾼ ȳׁש ȳ

ד ὢ ԚṹȲṳ ֥ὑ ЏᵂᵽἨ Ȳ

Ầᵗ Ⱶ ד ῏ѿц …ϢȲ ’ Ԛ֝

Ⱶ ц’Ṏ∟ ᴩ ȴ 

ᾓб ПϯȲ ֮╜ἈȳӖ Ԛ֥֝ᵂȲ═

▲Ⱶ Ȳ ᴩ ᾼ Ȳṳиέ ד ᾼⱵ Ӣ

ȴ 
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Ϯ  Ὠ 

ϚȳⱵ ▲ 

(Ϛ) ϱ Ẫ  

Ӑ ὑ1116דѣ10ѡᴟ6ѣ22ѡ Ὅ ϱ Ẫ

и ȲԚ 20ԌȲן֫ צ ṅשׁ/ ᴯϢ

7ϢȲ ◦ѝ ᵂ 1ϢȲ Ϣ 1ϢȲ ד◦   Ϣ

2ϢȲ֮֯Ӗ ῏2ϢȲ ἇϢ / 5ϢȲ Ӣ1ϢȲ

1Ϣȷ Ѭ ѿɦ15דѿϱɧ8צϢⱢ ֵȲẔװⱢɦ5ᴟ10דɧ

 3Ϣȴצɧד4ϢȲɦ10ᴟ15צѿϯɧד5ϢȲɦ5צ

Ẫв ẁ Ӑד110 ᴩ ’ Ἤ ▲ᾼ֮ ế

֮ ᾼ֮ ȳҟד ▲ Ὠ ᾼⱵ ᾓῶȲѿ

цӐ Ⱶ ▲ ПⱵ ѩ ῶȲẁ

ᴕȲѿ ԝ Ϣ Ɫ֢֮ ▲ ᾼᴟюϮ ֮

Ԓ ᶧȴ∟ Ӑ ֢֮ ᶧ Ὠ ( Ẫв Ὠ ֽ

  Ϯ)Ȳ Ѡה ֽϯȸ 

AԒӢ ⱢҖ ֮ ᾼ›Ϯ֤ṼᶧⱢ ȳҵѤЍȳ

Ȳ иᵛⱢ 1иȲҵѤЍ 2иȲ 3иȲи

ᵅ҅ῶ ȴ ḕ ֮ ᾼи Ғ ᾼ֝ ȲϷ ɦḕ

֮ цᾼװ ɧȲѿ ᵍ ֮ и −ᵅ҅ῶ

ȲᵀẔ Ҭצю Ϣ цᾼӮלȴ 

֮ цᾼװ ếи Ғ ∟Ȳ цװ ᵅ

ᾼ֮ ȲẔ ᵛⱢ ֮ Ȳὑ ϱ ῏ ֢

ᾼ ֮ цד ∂ (ֽ ῶ 7)ȸ 
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ῶ 7ȳ ϱ Ẫ֢֮ Ὠȴ 

ѿɦ֮ױ цᾼװ ɧ Ԓᴕ Ȳ װ֝ד ⁄ѩ и Ȳи ᵅ῏

Ԓᴕ ȷ֮ ᴊἉ҅ῶ ֮ Ȳ֮ ᵔ ⁄҅ῶṶԒ ᾼ֮ (֪

цװ ю╝Л Ϥ ֮ )ȴ 

֮ ֮ױ  цᾼװ  и Ғ  

Җ  

 15 25 

 11 27 

ҵѤЍ 10 20 

◊( ) 8 15 

ҁ  4 9 

ὧҖ  

♂⁮  13 26 

♂Җ  13 27 

Ṕе  12 18 

ҝ  11 27 

ȸ ♂⁮ ếҖ ֯ Ẫ ὨꞋⱢ ▲ П֮ Ȳᴕ ẞ ♂Ҭ

Ϛ ᵛҠȲѹҖ ֥ᵂ Ȳ╝Ӑװ ♂Җ ᵂⱢ ▲ ֮ ȴ 

ὧ  

Ӱ ỉ 14 26 

ṗ  9 20 

ḏ  9 25 

 8 21 

Ὥ 7 13 

Ϯ҇  6 12 

Њ ◊ 3 9 

⁮  

ҏѬЀ 13 22 

∟  12 33 
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֥ꜜ 11 15 

ṭ  11 25 

Ӱ 6 19 

 4 18 

Ṿ Ѭ 4 21 

ᵾ 2 10 

Њ  2 14 

Њ  

ḏ  12 25 

⁴Ӱ  11 27 

ᶠ 11 29 

 Ϣ♂ 10 26רּ

ῧ ỵ 10 30 

Є  6 25 

ὰ  5 17 

ṍҁỉ 2 8 

 

ЍѬ  11 20 

‌ в  9 22 

ὤ  8 12 

ᶡ  8 24 

Ѝᴫ 5 12 

ὧ 5 12 

‌ ҵ  3 10 

 

Ӱ  15 27 

Ѐ 12 24 

ЄӪḘ 9 17 
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е  8 23 

 5 12 

ỵ 3 12 

 

ӞЅỵ 11 17 

ᾒ 9 17 

ӕ ỵ 8 15 

ỵ 8 23 

 6 13 

Ё֮е  6 20 

 

(ϡ) ϱ ң Ὠ 

ϱ ὑ1116דѣ15ѡϱр10 0иң Ȳ П

῏15ᴯȲѿц ’ Ϣ ȳӐ כ Ԛ֝ὑ ϱ Ȳ

ֽϯȸ 

Ṷ ӦϚȸצ Ⱶ ҅ῶἤ  ֮ П

ứȲ Ὠ╥ѿӐ Ἤ П֮ ⱢѻȲᴖ ὑ ȳ ȳ

Џᵂ цϢϩ ֪ ᴕ ȲӐ ЬБѿẒד ц 30 ὔ

▲П֮ ⱢѻȲ∟ Ẕ҃צ ֥П ֮ Ȳ ’ Ϥ∟

ᴕ ц ȴ 

Ṷ Ӧϡȸצ ɦ111-112דⱵ ▲ ɧц

∟ П ▲ѠᾎȲ Ὠ╥ѿӐ Ἤ ПѠᾎ ᴩ ▲ᵂ

Ȳᴖ ᴩ ▲ › Ԓ῀ ד ᴯȲ ᵍ Ӣ Ȳ∂ Ҡ

Ệứ ṳ╓֤ Ȳ ю ѬϢ ᾼ ȴ 

Ṷ ӦϮȸצ ɦ Ⱶ ’Ṏ ɧȲỮ ҭѝ

ȲⱵ ᾬ ȳ Ṏ֮ ȳ ’ Ϸ ᵂ ҉ȴҫ
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צ ὑ’Ṏ ≡ ȲҠ ῏Ԛ֝ Ȳ∟

Ҡѿױ Ɫ ȲἋᴼ ӣᴟⱵ Пׁשṅȴ 

 

(Ϯ) ӴⱵ ▲֮ ȳⱵ ▲Ѡᾎ ∟

ḆṶ Ὑ 

1. Ⱶ ▲֮ ȸ 

ң ֮ ῴᴷԚ 38֮ Ȳ∟ Ӑ Ṽ Ẫ Ὠ

ᶧȲ ӴӐ П30֮ ֽῶ 8 (ӂᶁ֢ 3ᴟ4 ֮ )ȸ 

 

ῶ 8ȳ111-112דⱵ ▲ Ӵ֮ ( Ḇ›)ȴ 

Җ  ὧҖ  ὧ  ⁮     Њ  

 ♂Җ  Ӱ ỉ ҏѬЀ Ӱ  ӞЅỵ ЍѬ  ḏ  

 Ṕе  ṗ  ∟  Ѐ ᾒ ‌ в  ⁴Ӱ  

ҵѤЍ ҝ  ḏ  ֥ꜜ ЄӪḘ ӕ ỵ ὤ  ᶠ 

- -  ṭ  е  ỵ ᶡ  ♂Ϣרּ 

  

ѿϱ֮ Бὑ ד111 6ѣ 24ѡ ẗᴟ֢ Ӏ╜Ἀ Ὑ ▲

▲ᵂ ц Ệứ ϚṶȲ∕ậ ᴯ֝ ∟ Ở ᴩ

▲Ȳ ᴯҔ╗ Ӏ╜Ἀȳ ҖӀ╜Ἀȳừ ╜Ἀȳῧ

╜Ἀȳ ὧ ╜Ἀȳ⅜ὧ ╜Ἀȳ Ϝ е Ȳѿц

╜Ἀ Ȳ ▲ ẗ ѝ Ӑֽ  ҳȴ 

ᴯЛ֝ ▲ П֮ ȲӐ Ԓ Ầ Ȳ

ӑὨ⁄ѿ ПẔ֮҃ Ṽ Ẫ Ὠ ᴯ (ֽ ῶ 9)ȸ 
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ῶ 9ȳ111-112דⱵ ▲ ֮ ȴ 

ᴯ Җ  ὧ  ⁮     Њ  

1 
◊ 

( ) 
Ὥ Ӱ   Ѝᴫ ῧ ỵ 

2 ҁ  Ϯ҇   ỵ Ё֮е  ὧ Є  

3 - Њ ◊ Ṿ Ѭ - - ‌ ҵ  ὰ  

4 - - ᵾ - - - ṍҁỉ 

5 - - Њ  - - - - 

 

ὑ Ϛװ М ᵫ Ӵ30Ⱶ ֮ ц ֮ Ȳ֪

ᴩ ▲ ẞ ᾓȳ Ḃ ȲцẔ҃ЛҠᶼϩ֪ ȲⱢ

Ẕ҃ᾼׁשṅ/╜Ἀ/Ӗ ᴯӑẃ ѿ ᵓ ▲Ȳѿ   ӭᾼȲ

╝ὑ1119דѣ29ѡ ẗᴟ ’ ∂ Ḇ иᾼⱵ ֮ Ȳ

Ὑֽῶ 10ȸ 

 

ῶ 10ȳ ֮ Ḇ Ὑȴ 

 ֮ ц Ḇ ֪ ∂ Ḇᾼ֮ ц ֪ 

Җ  

ҵѤЍ(ᴯ Җ ὧ) 

 

1.ҵѤЍⱵ 14%Ȳפּ

Ⱶ ᵅ(ּ15%פѿϯ)Ȳ Л

ὔ ẞ оȴ 

◊( )(ᴯ Җ ᴫ) 

 

1.ᴯὑҖ ᴫ ֮ ȴ 

2.ϢⱢД ֵȲṳѹⱵ

Ȳ(14%פּ)ὑҵѤЍ(40%פּ)

ἤ ȴ 

3. Ϛ ᴯȲӼⱢⱵ

ҟϷצ ᾼ֮ ȴ 

Њ  

ᶠ(ᴯ ὧҖ ) 

 

1.Эד⇔Ӑ Ầᵗ⅜ὧצ ╜Ἀ

▲ ᶠȲ Ὠ ӱ

Ⱶ 8%ȴפּ Ⱶ

ᵅ(ּ15%פѿϯ)Ȳ Лὔ ẞ

оȴ 

ῧ ỵ(ᴯ Җ ) 

 

1.ϢⱢД ֵȲṳѹⱵ

ὑ(15%פּ) ᶠ(ּ8%פ)Ȳ

ἤ ȴ 

2. Ϛ ᴯȴ 

3. Ϛװ М ▲ Пỗ
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ᾼ∂ Ȳ ῧ ỵ Ϥ ֮

ȴ 

 

‌ в (ᴯ Ӑ ᴫ ) 

 

1.ẔϯѬ ᴯὑ Ѭ Ἤ

вȲẔ҃ ᴯ Ṷ› ᴯ

ҠИ Ϥȴ 

2. ϯѬ ▲ ᾇḘ

ӁȲᾬ Ɫ Ϛ(ϡήṙ

⅜Ⱶ ⱢЄỨ) ᴷ∟

ⱢЛ ֥ ȴ 

‌ ҵ (ᴯ Ӑ ᴫ ȳѬ

ἬᴫҖѠᾼ Ὼ ) 

 

1.‍Ѭ Ἤ Ȳᾬ

Л ắẞ ȴ 

2.Ⱶ ҟϷצ ᾼ֮

ȴ 

3.Ỵ ϯѬᴯ ד ׄԓȴ 

 

ᶡ (ᴯ Ӑ Җ ) 

 

1. ᶡ ᾓⱢЄ ᾇḘ

Ȳ ᴷ∟ ⱢЛ ֥

ȴ 

ѣ (ᴯ Ӑ ⁮Ѡȳϝּר

ὧ⁮ ) 

 

1. ЄȲ ⱢҠ

ᴟẔ҃ ᾼ

ȴ 

2.ϝּר ⱢⱵ ѻ иӁ П

ϚȲѣ ϭ╥Ⱶ ֵȳ

♄ ᴩᾼ Ȳ’Ṏ

ἤ ȴ 

3.Ԓ Ϛ ᴯɦ Ѝᴫɧ

∟Б Ɫ Ȳ᷄

ЛẞỴ ϯѬ ȷ ϡ ᴯ

ɦ ὧɧ ɦѣ ɧדѩȲ

ѣ ᾼ ἤ ȴ 

 

ЄӪḘ(ᴯ ᴫ⁮ ) 

 

1.ủ ▲ צ ᾼ◦☼ Ȳ

ϯѬ ▲∟ᵂ ᵺ ѹ֚

Ȳӑ ᶙכ ▲ȴ 

ỵ(ᴯ Җ ) 

 

1.Ԓ Ϛ ᴯɦ ɧᴯ

ᴫ (ѩЄӪḘ Җ Ϛ )Ȳ

ủ ᴫ צ ᾼ◦☼

Ȳ ᴷ∟ ⱢЛ ֥ᵂ

ȴ 

2. ϡ ᴯȲỴ ϯѬᴯ ד

ׄԓȴ 

 

ᾒ(ᴯ ᴫ ) 

 

1.֮֯ Ϣ Ỵ ‍ ֚ Ȳ

Ё֮е (ᴯ ᴫҖ ) 

 

1.Ԓ Ϛ ᴯɦ ɧ
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БצЛю ҵ Ӣȴ ᴯ ᴫ (ѩ ᾒ ⁮ Ϛ )Ȳ

ủ ᴫ צ ᾼ◦☼

Ȳ ᴷ∟ ⱢЛ ֥ᵂ

ȴ 

2. ϡ ᴯȲỴ ϯѬᴯ ד

ׄԓȴ 

 

Ӑ ὑ11110דѣ6ѡןẞ֫ẗ(  Х)Ȳ ứ6 ֮

(ҵѤЍȳ ᶠȳ‌ в ȳᶡ ȳЄӪḘȳ ᾒ) ḆⱢӐ

∂ П111ד ֮ ( ◊( )ȳῧ ỵȳ‌ ҵ ȳѣ

ȳ ỵȳЁ֮е )ȴ 

ᴖȲὑ ϡװ М ᵫ ֣ ’ Ὑ ϡ ᴯ

ᾼЁ֮е Ȳ ▲ ḇ∟֪ ϱ ṿ ϱỴЛὔȲѹ

ᾼⱵ ֵⱢ ṔⱵ Ȳ Ɫ Ϛȴᴕ ẞѿɦ ֥ᵂⱢ

Ⱶ   ɧⱢ› Ȳ ’ Ϣ ∟Ȳ Ё֮е

ḆⱢɦЊ )‏ ỵ)ɧȲ ϠϱϯỴḆⱢׄԓȲѹⱵ

ц ֵ ἤ Ẕ҃ ד ȴҫҵȲⱢ֪ ҳ

ȲӐ ὑ ד112 Җ ᾼɦҵѤЍɧᵂⱢ ȴ 

֪ד112 ᾓ֪ Ȳ ỵϯѬ ḂⱢὧ ȲⱢ ϯѬ

ᾼҫϚ ȲṳБ֯112ד М ֣ ’ ὙȲᴕ ẞ∟

▲Ȳ ’ Ϣ ∟Ȳӑẃ⁄ ᾓḟứ ▲ ȴ֮

ֽῶ 11ȴ 

 

ῶ 11ȳ111-112ד Ḇ∟Ⱶ ▲ Ӵ֮ ȴ ᾼ֮ ѿVῶӱȴ 

 ֮ ֮  ד112 ד111   ד112 ד111 

Җ  

 V V 

 

ӞЅỵ V V 

 V V Ё֮е  V  

◊ 

( ) 
V V ӕ ỵ V V 

ҵѤЍ  V ỵ(ὧ) V V 
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ὧҖ  

♂Җ  V V 
Њ  ‏

( ỵ) 
V V 

Ṕе  V V 

⁮  

ҏѬЀ V V 

ҝ  V V ∟  V V 

ὧ  

Ӱ ỉ V V ֥ꜜ V V 

ṗ  V V ṭ  V V 

ḏ  V V 

Њ  

ḏ  V V 

 V V ⁴Ӱ  V V 

 

Ӱ  V V ῧ ỵ V V 

Ѐ V V ּרϢ♂ V V 

ỵ V V 

 

ЍѬ  V V 

е  

(е ) 
V V ‌ ҵ  V V 

 
ὤ  V V 

ѣ  V V 

 

 

2. Ⱶ ▲Ѡᾎȸ 

Ӑ ứѿ ԒἬ ПѠᾎ ᴩ ▲ᵂ ȸ 

(1) ѿỴ Ɫѻȳ Ɫ ᾼѠהȲ֯Ѭ 2-5ế5-10еѐ

ᾼ ϡ Ȳ֯ ▲ᾼ Ở ḇ ֢ Ệứ

1ќȲ Ԛ4ќȲỆứ ♄Ⱶ ᴟю10еиȲѿ

ϤײϺⱵ Ἠ ỵȲԛѿѬϯ Ё ỆứȲ

ѻ ӱ֮ Ⱶ ӣ ὙȲṳᴩѝᵫ῀ד

ᴯȴ 

ӑ ᴯ֝ Ȳ ▲Ȳ Ầ

ȴ ӑὨ⁄ậ Ệứ Ȳ ѿ

ᴩ ▲ᵂ Ȳ Ể ֮ Ȳ∕ϯ

װ ▲ Ҡ ֫ẞ ▲ᴯ ȴ 

(2) ▲ ╥ӂᴩỴ Ȳᾘ ᴩᴟю 3 30е
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ѐ ᾼ ᴯ ȲᵓӣѬϯד ᴯד (Olympus TG-

6)ếἉ 35 35еиȳ 60еиᾼ ד ▐ȲḕϚ

⇔3 30еѐ Ԛ270 ѱȲḕϚ֮ Ԛ540

ѱȲ ד ḕ ᾼἉ Ӣᾬȳ ȴ 

(3) ϱỴ∟Ȳ֯ ṿӣⱵ иέȲḕ 50

ẔϯᾼἉ Ӣᾬế Ȳ ֢ вἉ Ӣᾬ

ế ᾼ ế Ẕ Ȳṳ Ⱶ ֢ ᾼ

ѩ ȴἉ Ӣᾬế иⱢ Ⱶ ȳ Ⱶ ȳЄ₤

ȳѪ Ẕ҃ Є ȷЄ₤ ѻ Ɫ ֵȳᶮ

᾿Ӵȳ ⇔ Єὑ1еиᾼЄ₤ ȲѪ ᾭ

ѻ Ɫ ᾭȲ ⇔ Њὑ1еиȷӪоⱵ ⁄ѿϢЏ

ȴ 

 

Ӧὑ6ѣὑừ ӢỆứ ṶԈȲӐ Ɫ Ệứ Ӣ

∟ Ȳ и֮Ѡ ᴯ֝ Ȳ и ᴯЛ֝ Ȳ ᴩ

▲ Ϸ Ϛ ᾎȴ1117דѣ11ѡ М Ϸ֣ ’ ҏӐ

Ӵ Ȳ ∟ḟ Л Ệứ ȲḂѿ ᴩ ▲ᵂ

ȸ 

(1) ѿỴ Ɫѻȳ Ɫ ᾼѠהȲԒ᷄ẞỴ ᾼ Ṟ Ȳ

ϯѬ ᾼ ϱ GPSȲ ֮ ֽ Ỵ∂ ȳ ȳ

Ỵ ᾌ ȲϯѬ∟֯Ѭ 2-5ế5-10еѐᾼ

ϡ Ȳ֯ ▲ᾼ Ở ḇ Ѭϯ֮ Ȳֽ ỵ

֮ᶮȳЄ₤Ⱶ ȳ ἉᴞẃѬ ȳ Ἁ ȳẔ҃Ὑ

Ȳѿ ’∟ ᾼ ▲ᴯ  ȴ֝ד

(2) ▲ ╥ӂᴩỴ Ȳᾘ ᴩᴟю 3 30е

ѐ ᾼ ᴯ ȲᵓӣѬϯד ᴯד (Olympus TG-

6)ếἉ 35 35еиȳ 60еиᾼ ד ▐ȲḕϚ
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⇔3 30еѐ Ԛ270 ѱȲḕϚ֮ Ԛ540

ѱȲ ד ḕ ᾼἉ Ӣᾬȳ Ȳṳ

ἬצᾼϯѬ ȳѬϯ ▲ ὑ Google 

Earth╦ ϱȴ 

 

Ⱶ 3D ▲П ▲ѠᾎӼצ Ḇȸ 

(1) ֯ Ӑ Җ ȳὧ ȳ⁮ 3 ֮ Ȳḕ ֮

ứ1 Ȳḕ ∂Ӵ1 5 5ӂѠеѐЄЊᾼ Ȳṳ

Ѭϯ֮ Ȳֽ ỵ֮ᶮȳЄ₤Ⱶ ȳ ἉᴞẃѬ ȳ

Ἁ ȳẔ҃Ὑ Ȳѿцԝ֙ ᾼӔ

ὑϯװ ▲ ṳѩ Ȳѿ ’∟ ᾼ ▲

ᴯ  ȴ֝ד

 

Ӑ ὑ ד111 7ѣ 22ѡ ẗ ’ Ө ḆЏᵂ ᴩ

ПЏ Ϛɦ ứⱵ ▲Ѡᾎ(111ד)ɧцЏ ϡɦⱵ 3D

▲ɧ ▲Ѡᾎ ḆȲБὑ֝7דѣ28ѡןẞ֫ẗ(  г)Ȳ

ứѿϱ ᵂ Ѡה ᴩ ȴ 

 

(ҳ) 111-112דⱵ ▲ Ὠ 

30֮כБᶙד111 2 ⇔ᾼ ד ▲ иέȲϷ

֢֮ᾼϯѬ ȳѬϯ ▲ ᴯ ὑGoogle EarthϱȲ

ṓ  ϝȴ112דⱵ ▲ ὨҒϤ ⇔ד111 ᴩ

ѩ ȴⱢ Ẓד ᵧ Ȳ ԝҏ ʿ1%ᾼⱵ Ȳṳѿ

ϱϚד⇔֢ иέ ҏᾼⱵ Ɫ Ȳ Ӑד⇔ Ὠ Ϥ

ῶѿ ᴩѩ ȴ 
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֢ ▲֮ ᴯ ֽ  6ế ϱ ⇔ ֽῶ 12Ἤӱȸ 

 

 
 6ȳ֢ ▲֮ ᴯ ȴ 

 

ῶ 12ȳ֢ ▲֮ ϱ ⇔ ȴ 

 ֮  ⇔ ⇔ 

Җ  

 25.144826ÁN 121.804737ÁE 

 25.133692ÁN 121.823325ÁE 

◊( ) 25.202469ÁN 121.679446ÁE 

ҵѤЍ 25.1634301ÁN 121.7283504ÁE 

ὧҖ  

♂Җ  25.112976ÁN 121.919872ÁE 

Ṕе  25.126207ÁN 121.915806ÁE 

ҝ  25.01771ÁN 121.989311ÁE 

ὧ  

Ӱ ỉ 23.48401ÁN 121.512462ÁE 

ṗ  24.584329ÁN 121.872315ÁE 

ḏ  22.834395ÁN 121.1862483ÁE 

 23.117013ÁN 121.397055ÁE 

 

Ӱ  22.655028ÁN 121.473896ÁE 

Ѐ 22.677499ÁN 121.482331ÁE 

ỵ 22.676527ÁN 121.496106ÁE 

е (е ) 22.678970ÁN 121.490432ÁE 

 

ӞЅỵ 22.080451ÁN 121.519222ÁE 

Ё֮е (2022) 22.072815ÁN 121.5083ÁE 

ӕ ỵ 22.080259ÁN 121.559765ÁE 

ỵ 22.084719ÁN 121.566246ÁE 
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ỵ(ὧ) 22.085318ÁN 121.567796ÁE 

Њ )‏ ỵ) 22.074971ÁN 121.567974ÁE 

⁮  

ҏѬЀ 21.932602ÁN 120.744976ÁE 

∟  21.9389229ÁN 120.7450738ÁE 

֥ꜜ 21.955445ÁN 120.712407ÁE 

ṭ  21.995548ÁN 120.706576ÁE 

Њ  

ḏ  22.339361ÁN 120.361752ÁE 

⁴Ӱ  22.325626ÁN 120.366081ÁE 

ῧ ỵ 22.355079ÁN 120.381718ÁE 

 Ϣ♂ 22.352746ÁN 120.370940ÁEרּ

 

ЍѬ  23.511895ÁN 119.598642ÁE 

‌ ҵ  23.532794ÁN 119.551713ÁE 

ὤ  23.516398ÁN 119.605479ÁE 

ѣ  23.195736ÁN 119.431556ÁE 

 

Җ цὧҖ  

   

ד111 (5ᴏ)Ⱶ Ɫ31.6%Ȳ Ɫ60.6%Ȳ

Ⱶ / ѩẂⱢ0.52ȷ (10ᴏ)Ⱶ Ɫ46.3%Ȳ

Ɫ46.6%ȲⱵ / ѩẂⱢ0.99Ȳ╝2 ⇔Ⱶ ᾓ

Ɫɦ ứɧᾭ ȴ 

ד112 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 27.3%ȳ Ⱶ

0.4%ȳⱵ 0.7%ȳЄ₤ 0%ȳѪ 66.4%ȳ ἨẔ҃5.2%Ȳ

ҏⱵ Ɫ27.7%Ȳ Ɫ66.4%ȲⱵ / ѩẂⱢ

0.42Ȳ╝Ⱶ ᾓⱢɦ ɧᾭ ȷ (10ᴏ)֢ ᵑᾼ

Ɫ Ⱶ 43.3%ȳ Ⱶ 0%ȳⱵ 0.1%ȳЄ₤ 0%ȳѪ

55.2%ȳ ἨẔ҃1.4%Ȳ ҏⱵ Ɫ43.3%Ȳ

Ɫ55.2%ȲⱵ / ѩẂⱢ0.78Ȳ╝Ⱶ ᾓⱢɦ

ứɧᾭ ȴ 

ẔМȲ ѿ ▀Ⱶ 9.8%Ɫ ֵ ȲẔװⱢṔ Ⱶ

4.2%ȳ эⱵ 2.6%ȳ эⱵ 2.5%цῶэⱵ 1.6%ȷ
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ѿ⁴ Ⱶ 16.8%Ɫ ֵ ȲẔװⱢ ῧⱵ 5.5%ȳ

ῶэⱵ 4.5%ȳṔ Ⱶ 2.6%ȳẛ Ⱶ 2.4%ȳ эⱵ

1.9%ȳ эⱵ 1.7%ȳ ╦Ⱶ 1.6%ц ⅜Ⱶ 1.3%(  

7)ȴ 
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 7ȳ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

   

ד111 (5ᴏ)Ⱶ Ɫ7.9%Ȳ Ɫ74.8%Ȳ

Ⱶ / ѩẂⱢ0.11ȲⱵ ᾓⱢɦ ɧᾭ ȷ (10

ᴏ)Ⱶ Ɫ 31.3%Ȳ Ɫ 49.3%ȲⱵ / ѩẂⱢ

0.63Ȳ╝Ⱶ ᾓⱢɦ ứɧᾭ ȴ 

ד112 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 21.6%ȳ Ⱶ

0%ȳⱵ 3.9%ȳЄ₤ 15.6%ȳѪ 52.3%ȳ ἨẔ҃6.6%Ȳ

ҏⱵ Ɫ21.6%Ȳ Ɫ67.9%ȲⱵ / ѩẂⱢ
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0.32Ȳ╝Ⱶ ᾓⱢɦ ɧᾭ ȷ (10ᴏ)֢ ᵑᾼ

Ɫ Ⱶ 30.0%ȳ Ⱶ 0%ȳⱵ 13.4%ȳЄ₤ 8.7%ȳ

Ѫ 42.0%ȳ ἨẔ҃6.0%Ȳ ҏⱵ Ɫ30.0%Ȳ

Ɫ50.7%ȲⱵ / ѩẂⱢ0.59Ȳ╝Ⱶ ᾓⱢɦ

ứɧᾭ ȴ ד111 דѩȲ112ד▲ ᾼ Ⱶ

(ῶ 19)ȲҠ ֪ⱢѬ ṓ⇔Њὑ2ᴏȲ ▲ᴯ

ҟצד ȴ 

ẔМȲ ѿ эⱵ 6.2%Ɫ ֵ ȲẔװⱢ Ⱶ

3.4%ȳṔ Ⱶ 2.8%ȳ ▀Ⱶ 2.5%ц ╦Ⱶ 1.4%ȷ

ѿṔ Ⱶ 7.7%Ɫ ֵ ȲẔװⱢ Ⱶ 5.0%ȳ

⅜Ⱶ 2.6%ȳ эⱵ 2.2%ȳ╦эⱵ 2.1%ȳῶэⱵ

2.0%ȳ ╦Ⱶ 1.9%ȳ ╦Ⱶ 1.7%ц эⱵ 1.5%(  

8)ȴ 
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 8ȳ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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 ◊( )  

ד111 ◊( ) (4ᴏ)Ⱶ Ɫ 39.6%Ȳ

Ɫ56.8%ȲⱵ / ѩẂⱢ0.70Ȳ╝Ⱶ ᾓⱢɦ ứɧ

ᾭ ȷ (8ᴏ)Ⱶ Ɫ30.0%Ȳ Ɫ64.5%ȲⱵ

/ ѩẂⱢ0.47Ȳ╝Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ד112 ◊( ) (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 28.4%ȳ

Ⱶ 0%ȳⱵ 0.5%ȳЄ₤ 0.1%ȳѪ 65.5%ȳ ἨẔ

҃5.5%Ȳ ҏⱵ Ɫ28.4%Ȳ Ɫ65.6%ȲⱵ /

ѩẂⱢ0.43ȲⱵ ᾓⱢɦ ɧᾭ ȷ (7ᴏ)֢

ᵑᾼ Ɫ Ⱶ 33.2%ȳ Ⱶ 0.1%ȳⱵ 0.4%ȳЄ₤

0%ȳѪ 62.7%ȳ ἨẔ҃3.6%Ȳ ҏⱵ Ɫ33.3%Ȳ

Ɫ62.7%ȲⱵ / ѩẂⱢ0.53ȲⱵ ᾓⱢ

ɦ ứɧᾭ ȴ 

ẔМȲ ѿṔ Ⱶ 5.5%Ɫ ֵ ȲẔװⱢ эⱵ

5.2%ȳ ╦Ⱶ 3.3%ȳ▄╦Ⱶ 3.0%ȳ Ⱶ

2.3%ȳ эⱵ 2.3%ȳῶэⱵ 1.6%ȳṔэⱵ 1.3%ȳ

╦Ⱶ 1.3%ц ⅜Ⱶ 1.1%ȷ ѿ эⱵ 4.7%Ɫ

ֵ ȲẔװⱢ⁴ Ⱶ 4.1%ȳ ╦Ⱶ 3.6%ȳῶэⱵ

3.2%ȳṔ Ⱶ 3.1%ȳẛ Ⱶ 2.8%ȳ Ⱶ

2.3%ȳ ╦Ⱶ 1.7%ȳ▄╦Ⱶ 1.7%ц Ⱶ 1.1% (  

9)ȴ 
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 9ȳ ◊( ) Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ҵѤЍ  

֪ Ầế ᾼɦҳ ɧ Ɏ ҳ ощ ן ɏ

ȲӐ ὑ112ד ҵѤЍ Ȳ֪֮֝ ҵѤЍצБד110

Ⱶ ▲ Ȳ֪ױ Фѩדדц112ד110 ȴ 

ҵѤЍד110 (4ᴏ)֢ ᵑᾼ Ɫ Ⱶ 19.7%ȳ Ⱶ

0.7%ȳⱵ 50.0%ȳЄ₤ 0.1%ȳѪ 12.0%ȳ ἨẔ҃

17.5%Ȳ ҏⱵ Ɫ 20.4%Ȳ Ɫ 12.1%ȲⱵ /

ѩẂⱢ1.69ȷ (8ᴏ)֢ ᵑᾼ Ɫ Ⱶ 7.1%ȳ Ⱶ

0%ȳⱵ 75.5%ȳЄ₤ 0.1%ȳѪ 6.5%ȳ ἨẔ҃10.9%Ȳ

ҏⱵ Ɫ7.1%Ȳ Ɫ6.6%ȲⱵ / ѩẂⱢ1.08Ȳ

╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ ȴ 

ҵѤЍד112 (4ᴏ)֢ ᵑᾼ Ɫ Ⱶ 12.7%ȳ Ⱶ

1.7%ȳⱵ 4.0%ȳЄ₤ 16.9%ȳѪ 55.5%ȳ ἨẔ҃

9.3%Ȳ ҏⱵ Ɫ14.4%Ȳ Ɫ72.4%ȲⱵ /

ѩẂⱢ0.20ȷ (8ᴏ)֢ ᵑᾼ Ɫ Ⱶ 15.7%ȳ Ⱶ 0 

%ȳⱵ 8.3%ȳЄ₤ 21.1%ȳѪ 50.2%ȳ ἨẔ҃4.8%Ȳ
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ҏⱵ Ɫ15.7%Ȳ Ɫ71.3%ȲⱵ / ѩẂⱢ

0.22Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ֪111דṳ

▲ҵѤЍȲἬѿ ȴ 

ẔМȲ ѿṔ Ⱶ 4.7%Ɫ ֵ ȲẔװⱢ ▀Ⱶ

2.9%ȳῶэⱵ 1.4%ц эⱵ 1.1%ȷ ϷѿṔ Ⱶ

3.0%Ɫ ֵ ȲẔװⱢ эⱵ 2.1%ȳ ╦Ⱶ 2.0%ȳ

╦Ⱶ 1.5%ȳῶэⱵ 1.3%ц Ⱶ 1.1%(  10)ȴ 
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 10ȳҵѤЍ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ♂Җ   

ד111 ♂Җ (5ᴏ)Ⱶ Ɫ 10.3%Ȳ Ɫ

84.6%ȲⱵ / ѩẂⱢ 0.12ȷ (10ᴏ)Ⱶ Ɫ 26.3%Ȳ

Ɫ68.3%ȲⱵ / ѩẂⱢ0.39Ȳ╝2 ⇔Ⱶ

ᾓꞋⱢɦ ɧᾭ ȴ 

ד112 ♂Җ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 7.1%ȳ Ⱶ

1.3%ȳⱵ 0.7%ȳЄ₤ 0%ȳѪ 86.7%ȳ ἨẔ҃
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4.2%Ȳ ҏⱵ Ɫ 8.4%Ȳ Ɫ 86.7%ȲⱵ /

ѩẂⱢ0.10ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 26.5%ȳ Ⱶ

0%ȳⱵ 0.8%ȳЄ₤ 0%ȳѪ 66.3%ȳ ἨẔ҃6.4%Ȳ

ҏⱵ Ɫ26.5%Ȳ Ɫ66.3%ȲⱵ / ѩẂⱢ

0.40Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿ ╦Ⱶ 3.6%Ɫ ֵ ȲẔװⱢ эⱵ

2.1%ȳṔ Ⱶ 1.1%ц эⱵ 1.1%ȷ ѿṔ Ⱶ

7.5%Ɫ ֵ ȲẔװⱢ ῧⱵ 4.4%ȳ ╦Ⱶ 3.6%ȳ

эⱵ 2.2%ȳ эⱵ 2.2%ȳ ╦Ⱶ 1.8%ȳ Ⱶ

1.4%ц Ⱶ 1.2%(  11)ȴ 
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 11ȳ ♂Җ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 Ṕе   

ד111 Ṕе (4ᴏ)Ⱶ Ɫ 31.5%Ȳ

Ɫ55.3%ȲⱵ / ѩẂⱢ0.57ȲⱵ ᾓⱢɦ ứɧᾭ

ȷ (8ᴏ)Ⱶ Ɫ23.1%Ȳ Ɫ66.5%ȲⱵ /

ѩẂⱢ0.35ȲⱵ ᾓⱢɦ ɧᾭ ȴ 

ד112 Ṕе (4ᴏ)֢ ᵑᾼ Ɫ Ⱶ 35.3%ȳ

Ⱶ 0.1%ȳⱵ 2.9%ȳЄ₤ 0%ȳѪ 58.8%ȳ ἨẔ

҃3.0%Ȳ ҏⱵ Ɫ35.4%Ȳ Ɫ58.8%ȲⱵ /
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ѩẂⱢ0.60ȲⱵ ᾓⱢɦ ứɧᾭ ȷ (8ᴏ)֢

ᵑᾼ Ɫ Ⱶ 27.5%ȳ Ⱶ 0.1%ȳⱵ 0.8%ȳЄ₤

0%ȳѪ 70.2%ȳ ἨẔ҃1.4%Ȳ ҏⱵ Ɫ27.6%Ȳ

Ɫ70.2%ȲⱵ / ѩẂⱢ0.39ȲⱵ ᾓⱢ

ɦ ɧᾭ ȴ 

ẔМȲ ѿṔ Ⱶ 10.3%Ɫ ֵ ȲẔװⱢ эⱵ

9.7%ȳ ▀Ⱶ 6.7%ȳ ╦Ⱶ 3.0ȳ ╦Ⱶ 1.9%

ц Ⱶ 1.4%ȷ ѿ ╦Ⱶ 5.1%Ɫ ֵ ȲẔװ

Ɫ ⅜Ⱶ 4.5%ȳ Ⱶ 3.4%ȳṔ Ⱶ 3.0%ȳ эⱵ

2.8%ȳ ╦Ⱶ 2.1%ц ῧⱵ 1.0%(  12)ȴ 
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 12ȳ Ṕе Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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 ҝ   

ҝד111 (4ᴏ)Ⱶ Ɫ9.2%Ȳ Ɫ84.2%Ȳ

Ⱶ / ѩẂⱢ 0.11ȷ (8ᴏ)Ⱶ Ɫ 18.8%Ȳ

Ɫ74.4%ȲⱵ / ѩẂⱢ0.25Ȳ╝2 ⇔Ⱶ ᾓ

Ɫɦ ɧᾭ ȴ 

ҝד112 (4ᴏ)֢ ᵑᾼ Ɫ Ⱶ 7.8%ȳ Ⱶ

0.6%ȳⱵ 4.3%ȳЄ₤ 18.0%ȳѪ 60.0%ȳ ἨẔ҃

9.7%Ȳ ҏⱵ Ɫ 8.4%Ȳ Ɫ 78.0%ȲⱵ /

ѩẂⱢ 0.11ȷ (8ᴏ)֢ ᵑᾼ Ɫ Ⱶ 13.3%ȳ Ⱶ

0.1%ȳⱵ 1.1%ȳЄ₤ 4.5%ȳѪ 73.9%ȳ ἨẔ҃7.0%Ȳ

ҏⱵ Ɫ13.4%Ȳ Ɫ78.4%ȲⱵ / ѩẂⱢ

0.17Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿ ╦Ⱶ 1.6%Ɫ ֵ ȲẔװⱢ ▀Ⱶ

1.5%цṔ Ⱶ 1.3%ȷ ѿ эⱵ 2.7%Ɫ ֵ Ȳ

ẔװⱢ ╦Ⱶ 2.1%ȳῶэⱵ 2.1%ȳ ▀Ⱶ 1.9%цṔ

Ⱶ 1.5%(  13)ȴ 
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 13ȳҝ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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ὧ  

 Ӱ ỉ  

Ӱד111 ỉ (5ᴏ)Ⱶ Ɫ 52.0%Ȳ Ɫ

38.9%ȲⱵ / ѩẂⱢ1.34Ȳ╝Ⱶ ᾓⱢɦ ɧᾭ

ȷ (10ᴏ)Ⱶ Ɫ40.3%Ȳ Ɫ55.1%ȲⱵ /

ѩẂⱢ0.73Ȳ╝Ⱶ ᾓⱢɦ ứɧᾭ ȴ 

Ӱד112 ỉ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 43.3%ȳ Ⱶ

3.4%ȳⱵ 9.0%ȳЄ₤ 10.0%ȳѪ 26.6%ȳ ἨẔ҃

7.6%Ȳ ҏⱵ Ɫ46.7%Ȳ Ɫ36.6%ȲⱵ /

ѩẂⱢ1.28Ȳ╝Ⱶ ᾓⱢɦ ứɧᾭ ȷ (8ᴏ)֢

ᵑᾼ Ɫ Ⱶ 34.0%ȳ Ⱶ 23.2%ȳⱵ 5.3%ȳЄ₤

6.4%ȳѪ 23.3%ȳ ἨẔ҃7.9%Ȳ ҏⱵ Ɫ57.2%Ȳ

Ɫ29.7%ȲⱵ / ѩẂⱢ1.93Ȳ╝Ⱶ ᾓ

Ɫɦ ɧᾭ ȴ 

ẔМȲ ѿϾэⱵ 14.1%Ɫ ֵ ȲẔװⱢ Ⱶ

5.3%ȳṔ Ⱶ 3.2%ȳ эⱵ 3.1%ȳ ╦Ⱶ 3.0%ȳ

▀Ⱶ 2.2%ȳ ╦Ⱶ 2.1%ȳ ṔⱵ 1.9%ȳῶэⱵ

1.8%ȳ эⱵ 1.4%ȳ ᶮ Ⱶ 1.2%ȳ Ⱶ 1.0%

ц ╦Ⱶ 1.0%ȷ ѿϾэⱵ 11.2%Ɫ ֵ ȲẔװ

Ɫ╓ᶮ Ⱶ 8.2%ȳ ᶮ Ⱶ 6.7%ȳ Ⱶ 5.4%ȳᴚ

Ⱶ 4.1%ȳṔ Ⱶ 3.6%ȳ ▀Ⱶ 2.5%ȳ ╦Ⱶ

1.6%ȳ эⱵ 1.5%ȳṔэⱵ 1.4%ȳ Ⱶ 1.3%цԝ

эⱵ 1.3%(  14)ȴ 
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 14ȳӰ ỉ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ṗ   

ṗד111 (3ᴏ)Ⱶ Ɫ 35.0%Ȳ Ɫ

58.4%ȲⱵ / ѩẂⱢ0.60ȷ (5ᴏ)Ⱶ Ɫ40.7%Ȳ

Ɫ45.9%ȲⱵ / ѩẂⱢ0.89Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ứɧᾭ ȴ 

ṗד112 (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 33.7%ȳ Ⱶ

0.3%ȳⱵ 0.3%ȳЄ₤ 0%ȳѪ 64.7%ȳ ἨẔ҃

1.0%Ȳ ҏⱵ Ɫ34.0%Ȳ Ɫ64.7%ȲⱵ /

ѩẂⱢ 0.53ȷ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 31.4%ȳ Ⱶ

0.3%ȳⱵ 0.2%ȳЄ₤ 0%ȳѪ 63.5%ȳ ἨẔ҃4.5%Ȳ

ҏⱵ Ɫ31.7%Ȳ Ɫ63.5%ȲⱵ / ѩẂⱢ

0.50Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ ȴ 

ẔМȲ ѿϾэⱵ 11.5%Ɫ ֵ ȲẔװⱢ эⱵ

8.1%ȳῶэⱵ 3.9%ȳԝэⱵ 2.0%ȳ ╦Ⱶ 1.1%ȳ

Ⱶ 1.0%ц эⱵ 1.0%ȷ ѿ эⱵ 9.0%Ɫ

ֵ ȲẔװⱢῶэⱵ 5.0%ȳ Ⱶ 3.7%ȳԝэⱵ
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2.2%ȳϾэⱵ 1.5%ȳ⁴ Ⱶ 1.3%ц эⱵ 1.1%(  

15)ȴ 

 



71 

 

 
 15ȳṗ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ḏ   

ḏד111 (3ᴏ)Ⱶ Ɫ49.7%Ȳ Ɫ43.2%Ȳ

Ⱶ / ѩẂⱢ 1.15ȷ (5ᴏ)Ⱶ Ɫ 40.6%Ȳ

Ɫ55.0%ȲⱵ / ѩẂⱢ0.74Ȳ╝2 ⇔Ⱶ ᾓ

Ɫɦ ứɧᾭ ȴ 

ḏד112 (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 36.3%ȳ Ⱶ

2.8%ȳⱵ 2.0%ȳЄ₤ 11.1%ȳѪ 40.5%ȳ ἨẔ҃7.3%Ȳ

ҏⱵ Ɫ39.1%Ȳ Ɫ51.6%ȲⱵ / ѩẂⱢ
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0.76ȷ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 33.5%ȳ Ⱶ 5.8%ȳⱵ

1.0%ȳЄ₤ 16.0%ȳѪ 38.0%ȳ ἨẔ҃5.9%Ȳ ҏ

Ⱶ Ɫ39.3%Ȳ Ɫ54.0%ȲⱵ / ѩẂⱢ0.73Ȳ

╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ ȴ ד111 ѩȲד▲

ד112 ᾼ Ⱶ (ῶ 19)ȲҠ ֪Ɫ

ЄȲ ▲ᴯ ҟצד ȴ 

ẔМȲ ѿṔ Ⱶ 8.9%Ɫ ֵ ȲẔװⱢ Ⱶ

7.4%ȳϾэⱵ 2.1%ȳ ╦Ⱶ 2.0%ȳ эⱵ 1.8%ȳ

ᶮ Ⱶ 1.3%ц Ⱶ 1.1%ȷ ѿ Ⱶ 11.0%Ɫ

ֵ ȲẔװⱢṔ Ⱶ 3.4%ȳ ╦Ⱶ 3.2%ȳ╓ᶮ Ⱶ

3.1%ȳϾэⱵ 3.0%ȳẛ Ⱶ 2.4%ȳ ᶮ Ⱶ

2.0%ȳ ╦Ⱶ 1.7%ц эⱵ 1.7%(  16)ȴ 
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 16ȳḏ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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ד111 (3ᴏ)Ⱶ Ɫ41.9%Ȳ Ɫ53.6%Ȳ

Ⱶ / ѩẂⱢ 0.78ȷ (6ᴏ)Ⱶ Ɫ 34.8%Ȳ

Ɫ58.5%ȲⱵ / ѩẂⱢ0.59Ȳ╝2 ⇔Ⱶ ᾓ

Ɫɦ ứɧᾭ ȴ 

ד112 (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 57.4%ȳ Ⱶ

3.0%ȳⱵ 0.8%ȳЄ₤ 1.0%ȳѪ 31.3%ȳ ἨẔ҃6.5%Ȳ

ҏⱵ Ɫ60.4%Ȳ Ɫ32.3%ȲⱵ / ѩẂⱢ

1.87ȷ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 54.9%ȳ Ⱶ 1.9%ȳⱵ

1.1%ȳЄ₤ 0.6%ȳѪ 34.0%ȳ ἨẔ҃7.5%Ȳ ҏ

Ⱶ Ɫ56.8%Ȳ Ɫ34.6%ȲⱵ / ѩẂⱢ1.64Ȳ

╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿ эⱵ 14.0%Ɫ ֵ ȲẔװⱢϾэⱵ

7.1%ȳԝэⱵ 5.0%ȳ Ⱶ 4.7%ȳῶэⱵ 4.3%ȳ

эⱵ 3.9%ȳṔэⱵ 3.5%ȳ эⱵ 3.3%ȳṔ Ⱶ

1.9%ȳ ╦Ⱶ 1.7%ȳ Ⱶ 1.6%ȳ Ⱶ 1.4%ц

⁴ Ⱶ 1.0%ȷ ѿ эⱵ 11.1%Ɫ ֵ ȲẔװⱢ

Ⱶ 8.1%ȳῶэⱵ 5.5%ȳ Ⱶ 3.9%ȳԝэⱵ

3.4%ȳϾэⱵ 3.0%ȳṔ Ⱶ 2.7%ȳ эⱵ 2.3%ȳ

Ⱶ 2.1%ȳ Ⱶ 2.0%ȳ ╦Ⱶ 1.8%ȳ ▀Ⱶ 1.4ȳ

╦Ⱶ 1.2%ц╓ᶮ Ⱶ 1.0%(  17)ȴ 
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 17ȳ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 

 Ӱ   

Ӱד111 (5ᴏ)Ⱶ Ɫ71.0%Ȳ Ɫ19.5%Ȳ

Ⱶ / ѩẂⱢ3.64ȷ (10ᴏ)Ⱶ Ɫ70.3%Ȳ

Ɫ9.2%ȲⱵ / ѩẂⱢ7.64Ȳ╝2 ⇔Ⱶ ᾓ

Ɫɦ ɧᾭ ȴ 

Ӱד112 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 22.3%ȳ Ⱶ

67.3%ȳⱵ 0.4%ȳЄ₤ 0%ȳѪ 1.8%ȳ 0.3%ȳ

ἨẔ҃ 7.8%Ȳ ҏⱵ Ɫ 89.6%Ȳ Ɫ 1.8%ȲⱵ

/ ѩẂⱢ49.78ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 15.8%ȳ

Ⱶ 70.8%ȳⱵ 1.4%ȳЄ₤ 0%ȳѪ 5.0%ȳ 1.6%ȳ

ἨẔ҃5.4%Ȳ ҏⱵ Ɫ86.6%Ȳ Ɫ5.0%Ȳ

Ⱶ / ѩẂⱢ17.32Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧ

ᾭ ȴ 

ẔМȲ Ⱶ иѿ эⱵ 10.0%Ɫ ֵ ȲẔ

ⱢῶэⱵװ 5.5%ȳ эⱵ 2.2%цϾэⱵ 1.1%ȷ
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Ⱶ иѿ эⱵ 6.1%Ɫ ֵ ȲẔװⱢ эⱵ

3.5%ц֝эⱵ 2.0%( 18)ȴ 

Ӑ ἬṿӣᾼⱵ ȲӑҔᵶ֯Ӱ ἬṓᾼϥὍⱵ

Ȳиέϯẃ ѻ ѿ Ⱶ ⱢЄỨȲⱢӐדּ ֮

М Ⱶ ᾼ֮ (  19)ȴ 
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 18ȳӰ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

  
 19ȳӰ Ⱶ ѻ ᵑȴ 
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 Ѐ  

ד111 Ѐ (5ᴏ)Ⱶ Ɫ61.0%Ȳ Ɫ22.2%Ȳ

Ⱶ / ѩẂⱢ2.75ȷ (10ᴏ)Ⱶ Ɫ53.0%Ȳ

Ɫ33.1%ȲⱵ / ѩẂⱢ1.60Ȳ╝2 ⇔Ⱶ ᾓ

Ɫɦ ɧᾭ ȴ 

ד112 Ѐ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 54.7%ȳ Ⱶ

5.5%ȳⱵ 3.2%ȳЄ₤ 0.4%ȳѪ 20.5%ȳ 7.3%ȳ

ἨẔ҃8.3%Ȳ ҏⱵ Ɫ60.2%Ȳ Ɫ20.9%Ȳ

Ⱶ / ѩẂⱢ2.88ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 52.7%ȳ

Ⱶ 4.1%ȳⱵ 4.6%ȳЄ₤ 6.0%ȳѪ 16.8%ȳ 4.3%ȳ

ἨẔ҃11.5%Ȳ ҏⱵ Ɫ56.8%Ȳ Ɫ22.8%Ȳ

Ⱶ / ѩẂⱢ2.49Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ

ȴ 

ẔМȲ ѿῶэⱵ 15.9%Ɫ ֵ ȲẔװⱢ эⱵ

11.9%ȳ эⱵ 5.7%ȳṔ Ⱶ 4.9%ȳẔ҃ Ⱶ 3.4%ȳ

Ⱶ 3.2%ȳϾэⱵ 2.0%ȳ ╦Ⱶ 1.8%ȳ ṔⱵ

1.2%ȳṔ╦Ⱶ 1.1%ц ᶮ Ⱶ 1.1%ȷ ѿῶэⱵ

24.6%Ɫ ֵ ȲẔװⱢ эⱵ 10.5%ȳ֝ эⱵ 5.2%ȳ

╦эⱵ 1.9%ȳ Ⱶ 1.7%ц Ⱶ 1.0% (  20)ȴ 

 



80 
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 20ȳ Ѐ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ỵ  

ד111 ỵ (5ᴏ)Ⱶ Ɫ 56.5%Ȳ Ɫ

26.5%ȲⱵ / ѩẂⱢ2.13ȲⱵ ᾓⱢɦ ɧᾭ ȷ

(10ᴏ)Ⱶ Ɫ48.7%Ȳ Ɫ34.6%ȲⱵ /

ѩẂⱢ1.41ȲⱵ ᾓⱢɦ ứɧᾭ ȴ 

ד112 ỵ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 52.4%ȳ Ⱶ

1.1%ȳⱵ 3.3%ȳЄ₤ 0%ȳѪ 39.5%ȳ 3.1%ȳ

ἨẔ҃0.5%Ȳ ҏⱵ Ɫ53.5%Ȳ Ɫ39.5%Ȳ

Ⱶ / ѩẂⱢ1.35ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 49.6%ȳ

Ⱶ 3.4%ȳⱵ 1.8%ȳЄ₤ 0.1%ȳѪ 33.8%ȳ 8.0%ȳ

ἨẔ҃3.4%Ȳ ҏⱵ Ɫ53.0%Ȳ Ɫ33.9%Ȳ

Ⱶ / ѩẂⱢ1.56Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ

ȴ ד111 דѩȲ112ד▲ ᾼ Ⱶ

( ! ᷄Лẞ ẃ ȴ)ȲҠ ֪Ɫ ЄȲ ▲

ᴯ ҟצד ȴ 

ẔМȲ ѿ֝эⱵ 29.5%Ɫ ֵ ȲẔװⱢṔ Ⱶ
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4.2%ȳ Ⱶ 3.9%ȳ эⱵ 3.4%ȳῶэⱵ 2.1%ȳ

эⱵ 2.1%Ⱶ 1.8%ȳ ╦Ⱶ 1.5%ц ṔⱵ

1.2%ȷ ѿ֝эⱵ 14.7%Ɫ ֵ ȲẔװⱢ Ⱶ

7.9%ȳ эⱵ 6.6%ȳṔ Ⱶ 3.7%ȳ ṔⱵ 2.7%ȳῶ

эⱵ 2.6%ȳ эⱵ 2.0%ȳḘⱵ 1.6%ц ╦Ⱶ

1.5%(  21)ȴ 
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 21ȳ ỵ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 е (е )  

еד111 (е ) (5ᴏ)Ⱶ Ɫ 51.3%Ȳ

Ɫ 34.0%ȲⱵ / ѩẂⱢ 1.51ȲⱵ ᾓⱢɦ ɧ

ᾭ ȷ (10ᴏ)Ⱶ Ɫ 42.5%Ȳ Ɫ 42.8%ȲⱵ

/ ѩẂⱢ0.99ȲⱵ ᾓⱢɦ ứɧᾭ ȴ 

еד112 (е ) (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 43.6%ȳ

Ⱶ 3.7%ȳⱵ 0.1%ȳЄ₤ 0.4%ȳѪ 51.2%ȳ 0%ȳ
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ἨẔ҃1.0%Ȳ ҏⱵ Ɫ47.3%Ȳ Ɫ51.6%Ȳ

Ⱶ / ѩẂⱢ0.92ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 39.2%ȳ

Ⱶ 4.4%ȳⱵ 0.5%ȳЄ₤ 0.1%ȳѪ 55.3%ȳ 0.1%ȳ

ἨẔ҃0.5%Ȳ ҏⱵ Ɫ43.6%Ȳ Ɫ55.4%Ȳ

Ⱶ / ѩẂⱢ0.79Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ

ȴ 

ẔМȲ ѿ эⱵ 13.0%Ɫ ֵ ȲẔװⱢῶэⱵ

8.6%ȳϾэⱵ 4.2%ȳ ὮⱵ 4.2%ȳḘⱵ 3.0%ȳ

Ṕ Ⱶ 2.4%ȳ эⱵ 2.0%ȳ╓ᶮ Ⱶ 1.3%ȳ Ⱶ

1.3%ц ṔⱵ 1.1%ȷ ѿῶэⱵ 11.0%Ɫ ֵ

ȲẔװⱢ эⱵ 7.8%ȳḘⱵ 3.0%ȳ֝ эⱵ 2.4%ȳ

эⱵ 2.1%ȳ ╦Ⱶ 1.3%ȳ Ⱶ 1.3%ȳ Ⱶ 1.3%ȳ

╓ᶮ Ⱶ 1.1%цṔ Ⱶ 1.1%(  22)ȴ 

 



85 

 

 
 22ȳе (е ) Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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 ӞЅỵ  

ӞЅỵד111 (5ᴏ)Ⱶ Ɫ 26.3%Ȳ Ɫ

31.6%ȲⱵ / ѩẂⱢ 0.83ȷ (10ᴏ)Ⱶ Ɫ 48.1%Ȳ

Ɫ2.7%ȲⱵ / ѩẂⱢ17.81Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ứɧᾭ ȴ 

ӞЅỵד112 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 48.1%ȳ Ⱶ

1.8%ȳⱵ 6.2%ȳЄ₤ 0.8%ȳѪ 36.7%ȳ 2.1%ȳ

ἨẔ҃4.2%Ȳ ҏⱵ Ɫ49.9%Ȳ Ɫ37.5%Ȳ

Ⱶ / ѩẂⱢ1.3Ȳ╝Ⱶ ᾓⱢɦ ứɧᾭ ȷ

(10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 50.2%ȳ Ⱶ 4.1%ȳⱵ 3.8%ȳ

Є₤ 1.6%ȳѪ 35.0%ȳ 1.1%ȳ ἨẔ҃4.1%Ȳ ҏ

Ⱶ Ɫ54.3%Ȳ Ɫ36.6%ȲⱵ / ѩẂⱢ1.48Ȳ

╝Ⱶ ᾓⱢɦ ɧᾭ ȴ ד111 דѩȲ112ד▲

ᾼ Ⱶ (ῶ 19)ȲҠ ֪Ɫ֪ ֣

ц ᾓ֪ Ȳ ᴯ צ Є ᾼ ȴ 

ẔМȲ ѿ֝эⱵ 18.7%Ɫ ֵ ȲẔװⱢ Ⱶ

5.3%ȳ эⱵ 4.9%ȳ эⱵ 3.9%ȳṔ Ⱶ 2.7%ȳ

ṔⱵ 2.2%ȳ эⱵ 1.9%ȳ Ⱶ 1.8%ȳῶэⱵ

1.7%ȳ ὮⱵ 1.3%ц ╦Ⱶ 1.1%ȷ ѿ эⱵ

13.7%Ɫ ֵ ȲẔװⱢ֝эⱵ 11.6%ȳ Ⱶ 8.1%ȳ

эⱵ 5.8%ȳ ṔⱵ 2.6%ȳῶэⱵ 2.5%ц эⱵ

1.2%(  23)ȴ 
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 23ȳӞЅỵ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 Ё֮е   

Ё֮еד111 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 24.8%ȳ

Ⱶ 1.5%ȳⱵ 2.7%ȳЄ₤ 0.2%ȳѪ 46.9%ȳ ἨẔ

҃23.8%Ȳ ҏⱵ Ɫ26.3%Ȳ Ɫ47.1%ȲⱵ /

ѩẂⱢ0.56ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 16.1%ȳ

Ⱶ 1.4%ȳⱵ 1.8%ȳЄ₤ 0.1%ȳѪ 70.7%ȳ ἨẔ

҃9.8%Ȳ ҏⱵ Ɫ17.5%Ȳ Ɫ70.8%ȲⱵ /

ѩẂⱢ0.25ȴ 

ẔМȲ ѿ ṔⱵ 15.1%Ɫ ֵ ȲẔװⱢ эⱵ

5.7%ȷ Ϸѿ ṔⱵ 9.4%Ɫ ֵ ȲẔװⱢ э

Ⱶ 3.3% ( 24)ȴ 

ᾼⱵ ᵅὑ 30%ȲᵀⱵ / ѩẂЄὑ 0.5Ȳ╝Ⱶ

ᾓⱢɦ ứɧᾭ ȷ ᾼⱵ Юὑ10-30%П

ȲѹⱵ / ѩẂЊὑ0.5Ȳ╝Ⱶ ᾓⱢɦ ɧᾭ

ȴ 

ὑ ϡװ М ᵫ ֣ ’ Ὑ ϡ ᴯᾼЁ֮
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е Ȳ ▲ ḇ∟֪ ϱ ЄȲϱỴᵺ ȲӇ Ӧ

ᴟׄԓ֮ ИϱỴȲѹ ᾼⱵ ֵⱢ ṔⱵ Ȳ Ɫ

Ϛȴᴕ ẞѿɦ ֥ᵂⱢ Ⱶ   ɧⱢ› Ȳ

’ Ϣ ∟Ȳ Ё֮е ḆⱢɦЊ )‏ ỵ)ɧȲ֪ױ

ד112 ▲ ȴ 
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 24ȳЁ֮е Ἁ ѻ Ⱶ  ȴכ

 

 ӕ ỵ  

ӕד111 ỵ (5ᴏ)Ⱶ Ɫ 33.5%Ȳ Ɫ

41.4%ȲⱵ / ѩẂⱢ 0.81ȷ (10ᴏ)Ⱶ Ɫ 45.5%Ȳ

Ɫ27.6%ȲⱵ / ѩẂⱢ1.65Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ứɧᾭ ȴ 

ӕד112 ỵ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 47.9%ȳ Ⱶ

0.3%ȳⱵ 9.3%ȳЄ₤ 1.5%ȳѪ 31.1%ȳ 2.7%ȳ

ἨẔ҃7.2%Ȳ ҏⱵ Ɫ48.2%Ȳ Ɫ32.6%Ȳ

Ⱶ / ѩẂⱢ1.48ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 43.0%ȳ

Ⱶ 1.1%ȳⱵ 2.7%ȳЄ₤ 2.3%ȳѪ 45.4%ȳ 1.0%ȳ

ἨẔ҃4.4%Ȳ ҏⱵ Ɫ44.1%Ȳ Ɫ47.7%Ȳ

Ⱶ / ѩẂⱢ0.92Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ

ȴ ד111 דѩȲ112ד▲ ᾼ Ⱶ

(ῶ 19)ȲҠ ֪Ɫ֪ ֣ц ᾓ֪ Ȳ ᴯ צ Є

ᾼ ȴ 

ẔМȲ ѿ֝эⱵ 27.3%Ɫ ֵ ȲẔװⱢῶэⱵ
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6.3%ȳ эⱵ 4.0%ȳ эⱵ 2.5%ȳ Ⱶ 2.4%ц

Ṕ Ⱶ 2.2%ȷ ѿ֝эⱵ 12.8%Ɫ ֵ ȲẔװⱢ

ῶэⱵ 10.8%ȳ эⱵ 7.3%ȳ Ⱶ 3.1%ȳṔ Ⱶ

1.8%ȳ эⱵ 1.6%ȳ ṔⱵ 1.1%ц Ⱶ 1.1%(  

25)ȴ 
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 25ȳӕ ỵ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ỵ(2023ὧ)  

ד111 ỵ (5ᴏ)Ⱶ Ɫ 27.0%Ȳ Ɫ

57.0%ȲⱵ / ѩẂⱢ0.47Ȳ╝Ⱶ ᾓⱢɦ ɧᾭ

ȷ (10ᴏ)Ⱶ Ɫ51.3%Ȳ Ɫ36.4%ȲⱵ /

ѩẂⱢ1.41Ȳ╝Ⱶ ᾓⱢɦ ɧᾭ ȴ 

֪ ᾓ֪ Ȳ112דϯѬ ḂⱢ ỵὧ ȲⱢ111דᾼҫ

Ϛ ȴ 
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ד112 ỵὧ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 35.3%ȳ

Ⱶ 0.1%ȳⱵ 5.0%ȳЄ₤ 1.0%ȳѪ 51.5%ȳ 3.5%ȳ

ἨẔ҃7.2%Ȳ ҏⱵ Ɫ35.4%Ȳ Ɫ52.5%Ȳ

Ⱶ / ѩẂⱢ0.67ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 31.6%ȳ

Ⱶ 0.8%ȳⱵ 4.3%ȳЄ₤ 4.6%ȳѪ 50.9%ȳ 4.1%ȳ

ἨẔ҃7.9%Ȳ ҏⱵ Ɫ32.4%Ȳ Ɫ55.5%Ȳ

Ⱶ / ѩẂⱢ0.58Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ

ȴ 

ẔМȲ ѿῶэⱵ 14.3%Ɫ ֵ ȲẔװⱢ ṔⱵ

7.0%ȳϾэⱵ 3.5%ȳ эⱵ 2.1%ȳ Ⱶ 2.1%ц

эⱵ 1.6%ȷ ѿ Ⱶ 7.0%Ɫ ֵ ȲẔװⱢῶ

эⱵ 6.9%ȳ ṔⱵ 5.7%ȳ֝эⱵ 2.7%ȳ эⱵ

2.2%ȳ эⱵ 1.6%цḘⱵ 1.1%( 26)ȴ  
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 26ȳ ỵ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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 Њ )‏ ỵ)  

Њד111 )‏ ỵ) (5ᴏ)Ⱶ Ɫ 60.4%Ȳ

Ɫ 26.0%ȲⱵ / ѩẂⱢ 2.32ȷ (10ᴏ)Ⱶ Ɫ

55.6%Ȳ Ɫ35.0%ȲⱵ / ѩẂⱢ1.59Ȳ╝2 ⇔

Ⱶ ᾓꞋⱢɦ ɧᾭ ȴ 

Њד112 )‏ ỵ) (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ

54.1%ȳ Ⱶ 4.0%ȳⱵ 5.7%ȳЄ₤ 0%ȳѪ 31.6%ȳ

0.2%ȳ ἨẔ҃ 4.3%Ȳ ҏⱵ Ɫ 58.1%Ȳ

Ɫ31.6%ȲⱵ / ѩẂⱢ1.84ȷ (10ᴏ)֢ ᵑᾼ

Ɫ Ⱶ 52.3%ȳ Ⱶ 6.1%ȳⱵ 7.0%ȳЄ₤ 0%ȳѪ

29.8%ȳ 1.3%ȳ ἨẔ҃3.4%Ȳ ҏⱵ Ɫ58.4%Ȳ

Ɫ29.8%ȲⱵ / ѩẂⱢ1.96Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿῶэⱵ 12.5%Ɫ ֵ ȲẔװⱢ Ⱶ

11.8%ȳ эⱵ 8.6%ȳ эⱵ 6.9%ȳ֝эⱵ 5.2%ȳ

Ṕ Ⱶ 1.6%ȳ Ⱶ 1.5%ȳ эⱵ 1.4ц ṔⱵ

1.1%ȷ ѿ֝эⱵ 17.8%Ɫ ֵ ȲẔװⱢῶэⱵ

13.0%ȳ эⱵ 6.8%ȳ Ⱶ 3.8%ȳ эⱵ 2.2%ȳ

ṔⱵ 1.6%ц Ⱶ 1.2%(  27)ȴ 
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 27ȳЊ )‏ ỵ) Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

⁮  

 ҏѬЀ  

ҏѬЀד111 (4ᴏ)Ⱶ Ɫ 50.9%Ȳ Ɫ

43.4%ȲⱵ / ѩẂⱢ1.17ȷ (8ᴏ)Ⱶ Ɫ55.2%Ȳ

Ɫ39.2%ȲⱵ / ѩẂⱢ1.41Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ɧᾭ ȴ 

ҏѬЀד112 (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 47.5%ȳ Ⱶ

0.7%ȳⱵ 0.8%ȳЄ₤ 0.9%ȳѪ 48.5%ȳ ἨẔ҃

1.7%Ȳ ҏⱵ Ɫ48.2%Ȳ Ɫ49.4%ȲⱵ /

ѩẂⱢ 0.98ȷ (6ᴏ)֢ ᵑᾼ Ɫ Ⱶ 36.1%ȳ Ⱶ

0.8%ȳⱵ 0.1%ȳЄ₤ 0.5%ȳѪ 61.2%ȳ ἨẔ҃1.2%Ȳ

ҏⱵ Ɫ36.9%Ȳ Ɫ61.7%ȲⱵ / ѩẂⱢ

0.60Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ ȴ 

ẔМȲ ѿῶэⱵ 21.9%Ɫ ֵ ȲẔװⱢṔ Ⱶ

4.5%ȳ ὮⱵ 4.0%ȳ ṔⱵ 3.9%ȳϾэⱵ 3.4%ȳ

эⱵ 2.0%ȳ эⱵ 1.4%ц Ⱶ 1.2%ȷ ⁄ѿ
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ῶэⱵ 9.5%Ɫ ֵ ȲẔװⱢṔ Ⱶ 3.9%ȳ╓ᶮ

Ⱶ 3.9%ȳ эⱵ 3.7%ȳϾэⱵ 3.0%ȳ эⱵ

2.8%ȳ Ⱶ 2.0%ȳ ὮⱵ 1.8%ȳ Ⱶ 1.6%ȳ

╦Ⱶ 1.4%ȳ ṔⱵ 1.3%ц Ⱶ 1.0%(  28)ȴ 
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 28ȳҏѬЀ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ∟   

∟ד111 (3ᴏ)Ⱶ Ɫ 17.1%Ȳ Ɫ

67.6%ȲⱵ / ѩẂⱢ0.25ȲⱵ ᾓⱢɦ ɧᾭ ȷ

(6ᴏ)Ⱶ Ɫ28.9%Ȳ Ɫ56.9%ȲⱵ / ѩ

ẂⱢ0.51ȲⱵ ᾓⱢɦ ứɧᾭ ȴ 

∟ד112 (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 18.5%ȳ Ⱶ

5.4%ȳⱵ 0.3%ȳЄ₤ 0.9%ȳѪ 74.4%ȳ ἨẔ҃

0.5%Ȳ ҏⱵ Ɫ23.9%Ȳ Ɫ75.3%ȲⱵ /
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ѩẂⱢ 0.32ȷ (6ᴏ)֢ ᵑᾼ Ɫ Ⱶ 19.7%ȳ Ⱶ

5.8%ȳⱵ 0.1%ȳЄ₤ 0.9%ȳѪ 72.0%ȳ ἨẔ҃1.5%Ȳ

ҏⱵ Ɫ25.5%Ȳ Ɫ72.9%ȲⱵ / ѩẂⱢ

0.35Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿϾэⱵ 8.8%Ɫ ֵ ȲẔװⱢ эⱵ

3.6%ȳ╓ᶮ Ⱶ 2.5%ȳᴚ Ⱶ 1.7%ȳῶэⱵ

1.5%ȳṔ Ⱶ 1.3%ȳ Ⱶ 1.2%ц ᶮ Ⱶ 1.0%ȷ

ϷѿϾэⱵ 12.9%Ɫ ֵ ȲẔװⱢῶэⱵ 2.9%ȳ

╓ᶮ Ⱶ 1.8%цᴚ Ⱶ 1.5%( 29)ȴ 
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 29ȳ∟ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ֥ꜜ  

ꜜ֥ד111 (5ᴏ)Ⱶ Ɫ35.1%Ȳ Ɫ60.6%Ȳ

Ⱶ / ѩẂⱢ0.58ȷ (10ᴏ)Ⱶ Ɫ39.1%Ȳ

Ɫ55.9%ȲⱵ / ѩẂⱢ0.70Ȳ╝2 ⇔Ⱶ ᾓ

Ɫɦ ứɧᾭ ȴ 

ꜜ֥ד112 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 23.6%ȳ Ⱶ

0.9%ȳⱵ 0.1%ȳЄ₤ 0.3%ȳѪ 73.9%ȳ ἨẔ҃1.2%Ȳ
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ҏⱵ Ɫ24.5%Ȳ Ɫ74.2%ȲⱵ / ѩẂⱢ

0.33ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 28.2%ȳ Ⱶ 1.2%ȳ

Ⱶ 0.4%ȳЄ₤ 0.8%ȳѪ 68.9%ȳ ἨẔ҃0.5%Ȳ

ҏⱵ Ɫ29.4%Ȳ Ɫ69.7%ȲⱵ / ѩẂⱢ0.42Ȳ

╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿῶэⱵ 8.6%Ɫ ֵ ȲẔװⱢ ṔⱵ

4.9%ȳ эⱵ 2.9%ȳṔ Ⱶ 1.9%ц╦эⱵ 1.4%ȷ

⁄ѿ ṔⱵ 6.8%Ɫֵ ȲẔװⱢ эⱵ 3.7%ц

ῶэⱵ 3.7%ȳṔ Ⱶ 2.7%ȳ ὮⱵ 2.1%ȳ эⱵ

1.9%ȳ Ⱶ 1.7%ȳ Ⱶ 1.2%ц Ⱶ 1.1%( 

30)ȴ 
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 30ȳ֥ꜜ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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 ṭ   

ד111 ṭ (3ᴏ)Ⱶ Ɫ 19.1%Ȳ Ɫ

74.3%ȲⱵ / ѩẂⱢ0.26ȷ (6ᴏ)Ⱶ Ɫ22.2%Ȳ

Ɫ73.9%ȲⱵ / ѩẂⱢ0.30Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ɧᾭ ȴ 

ד112 ṭ (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 17.2%ȳ Ⱶ

0.3%ȳⱵ 1.6%ȳЄ₤ 0.6%ȳѪ 74.5%ȳ ἨẔ҃

5.7%Ȳ ҏⱵ Ɫ17.5%Ȳ Ɫ75.1%ȲⱵ /

ѩẂⱢ 0.23ȷ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 16.2%ȳ Ⱶ

0.4%ȳⱵ 1.0%ȳЄ₤ 1.0%ȳѪ 77.0%ȳ ἨẔ҃4.3%Ȳ

ҏⱵ Ɫ 16.6%Ȳ Ɫ 78%ȲⱵ / ѩẂⱢ

0.21Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿ Ⱶ 6.3%Ɫ ֵ ȲẔװⱢῶэⱵ

2.1%ȳϾэⱵ 1.5%ц ╦Ⱶ 1.2%ȷ ⁄ѿ Ⱶ 5.9%

Ɫֵ ȲẔװⱢ эⱵ 1.9%ȳ ╦Ⱶ 1.6%ȳ Ⱶ

1.2%цṔ Ⱶ 1.1%(  31)ȴ 
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 31ȳ ṭ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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Њ  

 ḏ   

ḏד111 (4ᴏ)Ⱶ Ɫ6.9%Ȳ Ɫ83.1%Ȳ

Ⱶ / ѩẂⱢ0.08ȲⱵ ᾓⱢɦҷ ɧᾭ ȷ (8

ᴏ)Ⱶ Ɫ8.5%Ȳ Ɫ75.3%ȲⱵ / ѩẂⱢ0.11Ȳ

Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ḏד112 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 5.7%ȳ Ⱶ

0.0%ȳⱵ 0.0%ȳЄ₤ 0.0%ȳѪ 91.0%ȳ ἨẔ҃3.3%Ȳ

ҏⱵ Ɫ 5.7%Ȳ Ɫ 91.0%ȲⱵ / ѩẂⱢ

0.06ȲⱵ ᾓⱢɦҷ ɧᾭ ȷ (9ᴏ)֢ ᵑᾼ

Ɫ Ⱶ 12.2%ȳ Ⱶ 0.0%ȳⱵ 0.0%ȳЄ₤ 0.8%ȳѪ

79.6%ȳ ἨẔ҃7.3%Ȳ ҏⱵ Ɫ12.2%Ȳ

Ɫ80.4%ȲⱵ / ѩẂⱢ0.15ȲⱵ ᾓⱢɦ ɧ

ᾭ ȴ 

ẔМȲ ѿ эⱵ 2.6%Ɫ ֵ ȷ Ϸѿ эⱵ

3.2%Ɫ ֵ ȲẔװⱢ╦эⱵ 3.1%ȳ ╦Ⱶ 1.0%

ц Ⱶ 1.1%( 32)ȴ 
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 32ȳḏ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ⁴Ӱ   

⁴Ӱד111 (5ᴏ)Ⱶ Ɫ 8.9%Ȳ Ɫ

83.6%ȲⱵ / ѩẂⱢ0.11ȲⱵ ᾓⱢɦ ɧᾭ ȷ

(8ᴏ)Ⱶ Ɫ5.9%Ȳ Ɫ79.7%ȲⱵ / ѩ

ẂⱢ0.07ȲⱵ ᾓⱢɦҷ ɧᾭ ȴ 

⁴Ӱד112 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 13.0%ȳ

Ⱶ 0.3%ȳⱵ 0.1%ȳЄ₤ 1.5%ȳѪ 82.7%ȳ ἨẔ

҃2.4%Ȳ ҏⱵ Ɫ13.3%Ȳ Ɫ84.2%ȲⱵ /

ѩẂⱢ0.16ȷ (7ᴏ)֢ ᵑᾼ Ɫ Ⱶ 14.3%ȳ Ⱶ

0.0%ȳⱵ 0.0%ȳЄ₤ 0.6%ȳѪ 82.3%ȳ ἨẔ҃2.7%Ȳ

ҏⱵ Ɫ14.3%Ȳ Ɫ82.9%ȲⱵ / ѩẂⱢ

0.17Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿῶэⱵ 7.6%Ɫ ֵ ȲẔװⱢ эⱵ

2.5%ȷ ⁄ѿ эⱵ 9.2%Ɫ ֵ ȲẔװⱢῶэⱵ

2.1%( 33)ȴ 

 



109 

 



110 

 

 
 33ȳ⁴Ӱ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ῧ ỵ  

ῧד111 ỵ (3ᴏ)Ⱶ Ɫ 11.9%Ȳ Ɫ

77.4%ȲⱵ / ѩẂⱢ0.15ȷ (5ᴏ)Ⱶ Ɫ28.5%Ȳ

Ɫ59.7%ȲⱵ / ѩẂⱢ0.48Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ɧᾭ ȴ 

ῧד112 ỵ (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 16.9%ȳ Ⱶ

0.1%ȳⱵ 0.1%ȳЄ₤ 16.9%ȳѪ 61.9%ȳ ἨẔ҃

4.1%Ȳ ҏⱵ Ɫ17.0%Ȳ Ɫ78.8%ȲⱵ /

ѩẂⱢ 0.22ȷ (6ᴏ)֢ ᵑᾼ Ɫ Ⱶ 25.3%ȳ Ⱶ

1.5%ȳⱵ 0.1%ȳЄ₤ 2.5%ȳѪ 67.6%ȳ ἨẔ҃3.0%Ȳ

ҏⱵ Ɫ26.8%Ȳ Ɫ70.1%ȲⱵ / ѩẂⱢ

0.38Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿ Ⱶ 5.0%Ɫ ֵ ȲẔװⱢ эⱵ

2.7%ȳ эⱵ 1.4%ȳ ╦Ⱶ 1.2%цṔ Ⱶ 1.2%ȷ

Ϸѿ Ⱶ 9.9%Ɫ ֵ ȲẔװⱢ эⱵ 3.4%ȳ

ṔⱵ 2.6%ȳṔ Ⱶ 1.8%ȳ╓ᶮ Ⱶ 1.5%ȳ ╦Ⱶ
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1.2%ȳ ╦Ⱶ 1.2%ц Ⱶ 1.0%(  34)ȴ 
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  34ȳῧ ỵ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

  ♂Ϣרּ 

♂Ϣרּד111 (5ᴏ)Ⱶ Ɫ 16.9%Ȳ Ɫ

61.6%ȲⱵ / ѩẂⱢ 0.27ȷ (10ᴏ)Ⱶ Ɫ 15.9%Ȳ

Ɫ71.0%ȲⱵ / ѩẂⱢ0.22Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ɧᾭ ȴ 

♂Ϣרּד112 (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 15.5%ȳ Ⱶ

0.2%ȳⱵ 0.0%ȳЄ₤ 6.3%ȳѪ 77.2%ȳ ἨẔ҃
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0.8%Ȳ ҏⱵ Ɫ15.7%Ȳ Ɫ83.5%ȲⱵ /

ѩẂⱢ0.19ȷ (10ᴏ)֢ ᵑᾼ Ɫ Ⱶ 13.5%ȳ Ⱶ

0.0%ȳⱵ 0.0%ȳЄ₤ 7.9%ȳѪ 76.2%ȳ ἨẔ҃2.3%Ȳ

ҏⱵ Ɫ13.5%Ȳ Ɫ84.1%ȲⱵ / ѩẂⱢ

0.16Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ɧᾭ ȴ 

ẔМȲ ѿ эⱵ 5.2%Ɫ ֵ ȲẔװⱢṔ Ⱶ

2.9%ȳ Ⱶ 1.7%ȳ ╦Ⱶ 1.6%ц ṔⱵ 1.0%ȷ

Ϸѿ эⱵ 2.3%Ɫ ֵ ȲẔװⱢṔ Ⱶ 2.4%ȳ

╦Ⱶ 1.8%ȳ ṔⱵ 1.6%ц Ⱶ 1.5%(  35)ȴ 
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 35ȳּרϢ♂ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 

 ЍѬ   

ЍѬד111 (3ᴏ)Ⱶ Ɫ 40.3%Ȳ Ɫ

53.3%ȲⱵ / ѩẂⱢ0.76ȷ (5ᴏ)Ⱶ Ɫ42.8%Ȳ

Ɫ48.6%ȲⱵ / ѩẂⱢ0.88Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ứɧᾭ ȴ 

ЍѬד112 (3ᴏ)֢ ᵑᾼ Ɫ Ⱶ 44.2%ȳ Ⱶ
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1.9%ȳⱵ 0.9%ȳЄ₤ 1.1%ȳѪ 42.1%ȳ ἨẔ҃

9.8%Ȳ ҏⱵ Ɫ46.1%Ȳ Ɫ43.2%ȲⱵ /

ѩẂⱢ 1.07ȷ (5ᴏ)֢ ᵑᾼ Ɫ Ⱶ 35.9%ȳ Ⱶ

4.3%ȳⱵ 1.7%ȳЄ₤ 0.6%ȳѪ 50.7%ȳ ἨẔ҃6.9%Ȳ

ҏⱵ Ɫ40.2%Ȳ Ɫ51.3%ȲⱵ / ѩẂⱢ

0.78Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ ȴ 

ẔМȲ ѿ Ⱶ 13.8%Ɫ ֵ ȲẔװⱢ ▀Ⱶ

11.9%ȳῶэⱵ 6.7%ȳṔ Ⱶ 3.2%ȳ ṔⱵ 2.8%ȳ

Ⱶ 1.8%ȳ ╦Ⱶ 1.2%ц ᶮ Ⱶ 1.2%ȷ Ϸѿ

Ⱶ 19.0%Ɫ ֵ ȲẔװⱢ ▀Ⱶ 5.9%ȳῶэⱵ

2.8%ȳ эⱵ 2.7%ȳṔ Ⱶ 1.4%ȳ ╦Ⱶ 1.2%ц

ṔⱵ 1.0%(  36)ȴ 
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 36ȳЍѬ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 
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 ‌ ҵ   

‌ד111 ҵ (2ᴏ)Ⱶ Ɫ 56.4%Ȳ Ɫ

38.7%ȲⱵ / ѩẂⱢ1.46ȷ (4ᴏ)Ⱶ Ɫ53.4%Ȳ

Ɫ39.2%ȲⱵ / ѩẂⱢ1.36Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ɧᾭ ȴ 

‌ד112 ҵ (2ᴏ)֢ ᵑᾼ Ɫ Ⱶ 45.1%ȳ

Ⱶ 2.5%ȳⱵ 0.6%ȳЄ₤ 0%ȳѪ 49.3%ȳ ἨẔ҃

2.5%Ȳ ҏⱵ Ɫ47.6%Ȳ Ɫ49.3%ȲⱵ /

ѩẂⱢ 0.97ȷ (4ᴏ)֢ ᵑᾼ Ɫ Ⱶ 48.2%ȳ Ⱶ

0.3%ȳⱵ 0.4%ȳЄ₤ 0%ȳѪ 44.3%ȳ ἨẔ҃6.8%Ȳ

ҏⱵ Ɫ48.5%Ȳ Ɫ44.3%ȲⱵ / ѩẂⱢ

1.09Ȳ╝2 ⇔Ⱶ ᾓⱢɦ ứɧᾭ ȴ 

ẔМȲ ѿṔ Ⱶ 9.3%Ɫ ֵ ȲẔװⱢ Ⱶ

7.1%ȳ ṔⱵ 6.2%ȳ ╦Ⱶ 3.2%ȳ ╦Ⱶ 2.7%ȳṔ

╦Ⱶ 2.5%ȳṔэⱵ 2.1%ȳ ▀Ⱶ 2.0%ȳ Ⱶ

1.9%ȳẛ Ⱶ 1.6%ȳ ᶮ Ⱶ 1.5%ȳ эⱵ 1.5%ц

Ⱶ 1.2%ȷ ѿ Ⱶ 24.2%Ɫ ֵ ȲẔװⱢ Ṕ

Ⱶ 6.0%ȳṔ Ⱶ 4.4%ȳ ╦Ⱶ 1.7%ȳẛ Ⱶ

1.5%ȳ эⱵ 1.3%ȳ эⱵ 1.3%ȳῶэⱵ 1.1%ȳ

Ⱶ 1.1%цṔэⱵ 1.0%(  37)ȴ 
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 37ȳ‌ ҵ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ὤ   

ὤד111 (2ᴏ)Ⱶ Ɫ31.2%Ȳ Ɫ60.6%Ȳ

Ⱶ / ѩẂⱢ0.51ȲⱵ ᾓⱢɦ ứɧᾭ ȷ (4

ᴏ)Ⱶ Ɫ 24.9%Ȳ Ɫ 58.6%ȲⱵ / ѩẂⱢ

0.42ȲⱵ ᾓⱢɦ ɧᾭ ȴ 

ὤד112 (2ᴏ)֢ ᵑᾼ Ɫ Ⱶ 35.3%ȳ Ⱶ

0.8%ȳⱵ 3.1%ȳЄ₤ 7.1%ȳѪ 51.1%ȳ ἨẔ҃2.6%Ȳ

ҏⱵ Ɫ36.1%Ȳ Ɫ58.2%ȲⱵ / ѩẂⱢ

0.62ȲⱵ ᾓⱢɦ ứɧᾭ ȷ (4ᴏ)֢ ᵑᾼ

Ɫ Ⱶ 51.4%ȳ Ⱶ 1.0%ȳⱵ 2.2%ȳЄ₤ 0.9%ȳѪ

42.6%ȳ ἨẔ҃1.9%Ȳ ҏⱵ Ɫ52.4%Ȳ

Ɫ43.5%ȲⱵ / ѩẂⱢ1.19ȲⱵ ᾓⱢɦ ɧ

ᾭ ȴ ד111 דѩȲ112ד▲ ᾼ Ⱶ

( ! ᷄Лẞ ẃ ȴ)ȲҠ ֪ⱢѬ ṓ⇔Њὑ1ᴏȲ

▲ᴯ ҟצד Є ȴ 

ẔМȲ ѿ эⱵ 29.8%Ɫ ֵ ȲẔװⱢ эⱵ
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1.8%ȷ ѿ эⱵ 39.1%Ɫ ֵ ȲẔװⱢ ▀Ⱶ

2.7%ȳ эⱵ 2.6%ȳ ṔⱵ 1.6%ȳῶэⱵ 1.6%

ц эⱵ 1.4%(  38)ȴ 
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 38ȳὤ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

 ѣ   

ѣד111 (4ᴏ)Ⱶ Ɫ 43.6%Ȳ Ɫ

52.3%ȲⱵ / ѩẂⱢ0.83ȷ (8ᴏ)Ⱶ Ɫ34.7%Ȳ

Ɫ60.6%ȲⱵ / ѩẂⱢ0.57Ȳ╝2 ⇔Ⱶ

ᾓⱢɦ ứɧᾭ ȴ 

ѣד112 (4ᴏ)֢ ᵑᾼ Ɫ Ⱶ 52.7%ȳ Ⱶ

0.6%ȳⱵ 1.1%ȳЄ₤ 0.3%ȳѪ 43.0%ȳ ἨẔ҃

2.2%Ȳ ҏⱵ Ɫ53.3%Ȳ Ɫ43.3%ȲⱵ /
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ѩẂⱢ1.23ȲⱵ ᾓⱢɦ ɧᾭ ȷ (8ᴏ)֢ ᵑ

ᾼ Ɫ Ⱶ 36.1%ȳ Ⱶ 1.8%ȳⱵ 2.0%ȳЄ₤ 0.3%ȳ

Ѫ 57.4%ȳ ἨẔ҃2.5%Ȳ ҏⱵ Ɫ37.9%Ȳ

Ɫ57.7%ȲⱵ / ѩẂⱢ0.66ȲⱵ ᾓⱢɦ

ứɧᾭ ȴ 

ẔМȲ ѿῶэⱵ 23.1%Ɫ ֵ ȲẔװⱢ эⱵ

13.9%ȳ эⱵ 9.3%ȳ эⱵ 2.0%ц Ⱶ 1.1%ȷ

ѿῶэⱵ 25.5%Ɫ ֵ ȲẔװⱢ эⱵ 2.8%ȳ

эⱵ 2.6%ȳ эⱵ 1.7%цṔ Ⱶ 1.4%(  39)ȴ 
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 39ȳѣ Ἁ ѻ Ⱶ ѩדПẒכ ȴ 

 

ԓד111  

Ἤ⇔ד111 ▲ᾼ30֮ (  40)ȲԚ60 ᾼⱵ

Ὠ ӱȲ2צ Ⱶ Бҷҟ ғ ȲҔ╗Њ

ᾼ⁴Ӱ ( )ȳḏ ( )ȷ19צⱵ ȲҔ╗Җ

цὧҖ 7 Ȳ⁮ 3 ȲЊ 6 Ȳ 1 Ȳ 2 ȷצ

27Ⱶ ứȲҔ╗Җ цὧҖ 5 Ȳὧ 7 Ȳ⁮ 3 Ȳ

5 Ȳ 2 Ȳ 5 ȷ12צⱵ ȲҔ╗ὧ
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1 Ȳ⁮ 2 Ȳ 2 Ȳ 6 Ȳ 1 ȴ 

ϚḔ ֢ Ⱶ ӂᶁ (ῶ 13)Ȳ Ⱶ иѿ

(40.1% Ñ 6.0)ȳ (38.7% Ñ 4.2)ȳὧ (38.2% Ñ 2.4)ц (32.8% 

Ñ 4.2)צ 30%ᾼ ȲЊ (12.8% Ñ 2.6)Ɫϝ М ȷɑ

Ⱶ и (16.7% Ñ 8.6)ᾼ ȲẔ҃ Ꞌᵅὑ4%ȷ

Ⱶ ӂᶁ ẃכȲ (56.8% Ñ 3.6)Ɫϝ М Ȳ

ẔװⱢὧ (41.9% Ñ 2.2)ц (40.9% Ñ 3.8)ȲЊ (12.9% Ñ 2.6)

Ɫϝ М ᵅȷ ∟ ϝ Ⱶ ԛӂᶁ Ȳ ҏ

ԓ Ⱶ ӂᶁ Ɫ31.0% Ñ 3.7Ȳ Ⱶ ӂᶁ Ɫ 4.1% 

Ñ 2.2Ȳ Ⱶ ӂᶁ Ɫ35.1% Ñ 5.2ȴ 

ԓד111 Ἁ כ ῶẃכ(  41)Ȳ

Єֵ ѿ Ⱶ цѪ Ɫѻ כ Ȳᴖ ц ᾼӰ

צ ᾼ Ⱶ Ȳ ᾼ ȳ ♂Җ ц ᾼ צ

ᾼЄ₤ ȲⱵ ⁄ ҏ ֯Җ цὧҖ ȳὧ ȳ

ц⁮ ȷҫҵ ҏԓ ц Ⱶ ᵑ ѩẂȲכ

Єֵ ѿ Ⱶ цדּ эⱵ Ɫѻ כ ȲẔМҖ

цὧҖ ᾼ ▀Ⱶ ȳὧ ᾼԝэⱵ ȳ ᾼ֝э

Ⱶ ц ᾼ Ⱶ ẓ֮צ ἤȲ֯Ẕ҃ ᴾѩЛὙ Ȳᴖ

֯ ứ ἬᴾѩẂ ȴ 

ѿӐ ṿӣᾼCoralNetⱵ и ẃ ԓ

ᾼⱵ ֵ ἤ(  42)Ȳ ѿ ᾼ Ѐ(30 ֵ)Ȳὧ ᾼ

ȳḏ ȲҖ цὧҖ ᾼ ȳṗ Ȳ ᾼе (е )Ȳ

Њ ᾼּרϢ♂Ⱶ ᵑֵ 25(ᵶ)ѿϱȲ ֵכ ἤ Ȳᴖ

⁮ ᾼ ṭ Ȳ ᾼЁ֮е ȳӕ ỵȲЊ ᾼῧ ỵȲҖ

цὧҖ ᾼ ȳҝ ȳ ♂Җ ȳ Ṕц ᾼὤ ȳѣ

(11 ю)Ⱶ ᵑ⁄ᵅὑ20ȷ ѿ ᾼ ỵ(30

ֵ)Ȳ ᾼ Ѐȳе (е )Ȳὧ ᾼḏ ȳӰ ỉȲ⁮ ᾼ֥
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ꜜȳҏѬЀȲҖ цὧҖ ᾼ ◊ȳ Ȳ ᾼӞЅỵȳ ỵ

Ⱶ ᵑֵ 25(ᵶ)ѿϱȲ ֵכ ἤ ȲᴖҖ цὧҖ ᾼ

Ṕе ȳҝ Ȳ ᾼὤ ȳѣ ȲЊ ᾼḏ ȳ⁴Ӱ

(12 ю) Ⱶ ᵑ⁄ᵅὑ20ȴ 

֢֮ Ⱶ ᾼ ṿӣѻכԌиέ ֮ כ П֪

І(  43ȳ  44ȳῶ 14)ȲPC1(19%)ế PC2(14%)ԚҠѿ  

33%ᾼ Ȳ֯ PC1Мѻ ѿ Ⱶ (-0.401)ế֝эⱵ (-

0.338)Ɫ כ ᾼ֪ІȲ֯ PC2Мѻ ѿ эⱵ (0.341)ế֝

эⱵ (0.334)Ɫ כ ᾼ֪ІȴиӁ ӱⱵ ế֢֮כ

ᾼ֮ ᴯ ᵧ ⇔Ϛ ἤȲ Җ Ⱶ ѻ ╥ ▀

Ⱶ ȷ ѻ ╥ ▀Ⱶ ế эⱵ Ȳᴖ‌ ҵ ế

ЍѬ ⁄֪ ▀Ⱶ ṿẔḆ Ὼ Җ Ⱶ ȷכ ѿ

֝эⱵ ế ṔⱵ Ɫѻ ȷ ᴿȲѻד ѿ֝

эⱵ ȳ ṔⱵ ȳ эⱵ ế эⱵ Ɫ ȷ ⁮

ȳὧ ếЊ ῺȲד ╥ѿ Ⱶ ȳϾэⱵ ȳ Ⱶ

ế эⱵ Ɫ ȲᵀҏѬЀế⁴Ӱ ֵ ἤ ȲἬѿ

Ὑ ȴ 

Ἤ⇔ד110 ▲ᾼ ֮ ѩ ẃכ(ῶ 15)Ȳ ֮

╥Ȳᵀ֝ד Ἠ ӑӇế110ד⇔ᶙԓ֝דȲἨ╥ ֮

Ὲ ἤế о Ȳ╝ и ᾼⱵ Ҡ צ Є

ᾼ Ȳֽ ( )ȳṗ ( )ȳӰ ỉ( )ȳḏ М (Э

ḏ )( )ȳϮ҇ ⁮ (Э )( )ȳ ṭ ( )ȳ Ϯ ҏѬЀ( )ȳ

∟ ( )ȳЍѬ ( ) ȷҫ Ⱶ⇔ד111 / ѩẂ֪ ꜜ

ứᴕ Ḇ ậᴟЊ ∟ẒᴯȲ╝110ד⇔ ԝⱢɦҷ ɧᾼ

Ȳὑ111ד⇔ ▲∟ Ⱶ ᵅὑ10%Ȳᵀ֪Ⱶ / ѩ

ẂЮὑ 0.1-0.5П Ȳ֪ױứ Ɫɦ ɧȲֽҝ ( )ȳ⁴Ӱ

( )ȳḏ ( ) ȴ 
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 40ȳ111דⱵ ᾓȴ 

 

ῶ 13ȳ111֢ד Ⱶ ӂᶁ Ϛ ȴ 

 
Ⱶ ӂᶁ

(mean Ñ SE) 

Ⱶ ӂᶁ

(mean Ñ SE) 

Ⱶ ӂᶁ

(mean Ñ SE) 

Җ ц

ὧҖ  
25.2 Ñ 3.6 0.3 Ñ 0.1 25.5 Ñ 3.5 

ὧ  38.2 Ñ 2.4 3.6 Ñ 1.6 41.9 Ñ 2.2 

 40.1 Ñ 6.0 16.7 Ñ 8.6 56.8 Ñ 3.6 

 32.8 Ñ 4.2 1.6 Ñ 0.4 34.5 Ñ 4.4 

⁮  29.5 Ñ 4.7 3.9 Ñ 2.0 33.5 Ñ 5.1 

Њ  12.8 Ñ 2.6 0.1 Ñ 0.1 12.9 Ñ 2.6 

 38.7 Ñ 4.2 2.2 Ñ 0.7 40.9 Ñ 3.8 

ԓ  31.0 Ñ 3.7 4.1 Ñ 2.2 35.1 Ñ 5.2 
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 41ȳ111דԓ Ἁ цⱵ ᵑ  ѩẂȴכ
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 42ȳ111דԓ Ⱶ ֵ ἤȴ 
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 43ȳ111-112דԓ ֮ иᵉ ȴ 

 

 
 44ȳ111דⱵ ѻכԌиέ ȴ 
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ῶ 14ȳ111ד ֣ … ῶ 

Ⱶ ( ) Variable PC1 PC2 

╦Ⱶ Acanthastrea  0.038 -0.009 

эⱵ Acropora  -0.153 0.341 

╦эⱵ Astreopora  -0.109 -0.077 

╦Ⱶ Caulastraea  -0.003 0 

эⱵ Coscinaraea  0 -0.002 

╦Ⱶ Cyphastrea  0.212 -0.184 

╦Ⱶ Diploastrea  -0.051 0.008 

╦Ⱶ Dipsastraea  0.131 -0.24 

Ⱶ Echinophyllia  0.23 -0.037 

эⱵ Echinopora  0.042 -0.034 

Ⱶ Euphyllia  0.001 0.008 

Ṕ Ⱶ Favites  0.27 -0.203 

Ⱶ Fungia  -0.005 -0.003 

ὮⱵ Galaxea  -0.114 -0.068 

Ṕ╦Ⱶ Goniastrea  -0.079 0.026 

эⱵ Goniopora  0.112 0.013 

Ⱶ Heliopora  -0.401 -0.44 

Ⱶ Hydnophora  0.016 -0.106 

֝эⱵ Isopora  -0.338 0.334 

▄╦Ⱶ Leptastrea  0.019 0.005 

Variance explained (%) 19 14 

 

ῶ 15ȳ110ד ԓד111 Ⱶ ᾓѩ ῶȴƄȸ ȴ 

 ֮  

 ד111 ד110

⇔ 

Ⱶ  

(%) 

Ⱶ /

ѩẂ 
ᾓ 

⇔ 

Ⱶ  

(%) 

Ⱶ /

ѩẂ 
ᾓ 

Җ  

ц 

ὧҖ  

◊ 

( ) 

1m 39.7 1.2 ứ 4m 39.6 0.70 ứ 

3m 39.0 0.8 ứ 8m 30.0 0.47  

ҵѤЍ 
5m 20.4 1.7 ứ - - - - 

10m 7.1 1.1 ứ - - - - 

 5m 29.2 0.5  5m 31.6 0.52 ứ 
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10m 44.4 1.0 ứ 10m 46.3 0.99 ứ 

ҁ  
5m 12.2 0.2  - - - - 

10m 29.1 0.6 ứ - - - - 

 
5m 31.3 0.6 ứ 5m 7.9 0.11  

10m 25.5 0.4  10m 31.3 0.63 ứ 

Ṕе  
5m 39.1 0.9 ứ 4m 31.5 0.57 ứ 

10m 25.5 0.4  8m 23.1 0.35  

♂ҳ  

Җ  

( ♂Җ ) 

5m 14.1 0.2  5m 10.3 0.12  

10m 25.9 0.4  10m 26.3 0.39  

♂ҳ  

⁮  

5m 11.9 0.2  - - - - 

10m 22.6 0.6 ứ - - - - 

ҝ  
5m 8.7 0.1 ҷ  4m 9.2 0.11  

10m 12.1 0.2  8m 18.8 0.25  

ὧ  

ṗ  
3m 73.6 3.7  3m 35.0 0.60 ứ 

6m 27.7 0.7 ứ 5m 40.7 0.89 ứ 

Ὥ 
3m 11.9 0.3  - - - - 

6m 0.3 0.01  - - - - 

Ӱ ỉ 
5m 30 0.5  5m 52.0 1.34  

10m 41.5 1.0 ứ 10m 40.3 0.73 ứ 

Њ ◊ 
3m 35.9 0.7 ứ - - - - 

5m 45.3 0.9 ứ - - - - 

ḏ М  

(ḏ ) 

5-

8m 
40 0.9 ứ 3m 49.7 1.15 ứ 

6m 14.7 0.2  5m 40.6 0.74 ứ 

 
3m 54.9 1.6  - - - - 

6m 55.4 1.7  - - - - 

Ϯ҇ ⁮  

( ) 

5m 53.3 1.5  3m 41.9 0.78 ứ 

7m 64.6 3.6  6m 34.8 0.59 ứ 

 

Ӱ  
- - - - 5m 71.0 3.64  

- - - - 10m 70.3 7.64  

Ѐ 
- - - - 5m 61.0 2.75  

- - - - 10m 53.0 1.60  

ỵ 
- - - - 5m 56.5 2.13  

- - - - 10m 48.7 1.41 ứ 

е  

(е ) 

- - - - 5m 51.3 1.51  

- - - - 10m 42.5 0.99 ứ 
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ӞЅỵ 
- - - - 5m 26.3 0.83 ứ 

- - - - 10m 48.1 17.81 ứ 

Ё֮е  
- - - - 5m 26.3 0.56 ứ 

- - - - 10m 17.5 0.25  

ӕ ỵ 
- - - - 5m 33.5 0.81 ứ 

- - - - 10m 45.5 1.65 ứ 

ỵ 
- - - - 5m 27.0 0.47  

- - - - 10m 51.3 1.41  

⁮  

ṭ  
3m 17.5 0.3  3m 19.1 0.26  

6m 9.4 0.2 ҷ  6m 22.2 0.30  

Ϯ  

ҏѬЀ 

5m 29.6 0.5  4m 50.9 1.17  

10m 51.4 1.3  8m 55.2 1.41  

Ӱ 
5m 34.9 0.6 ứ - - - - 

10m 42.1 0.8 ứ - - - - 

∟  
5m 12.6 0.2  3m 17.1 0.25  

10m 44.4 1.1 ứ 6m 28.9 0.51 ứ 

֥ꜜ 
5m 26 0.4  5m 35.1 0.58 ứ 

10m 41.1 0.7 ứ 10m 39.1 0.70 ứ 

 
5m 24 0.4  - - - - 

10m 25.4 0.4  - - - - 

ᵾ 
5m 39.2 0.8 ứ - - - - 

10m 33.1 0.7 ứ - - - - 

Њ  

ᶠ 
5m 1.7 0.02 ҷ  - - - - 

10m 4.3 0.1 ҷ  - - - - 

⁴Ӱ  
5m 7.4 0.1 ҷ  5m 8.9 0.11  

10m 2.9 0.03 ҷ  8m 5.9 0.07 ҷ  

ḏ  
5m 14.2 0.2  4m 6.9 0.08 ҷ  

10m 10.1 0.1  8m 8.5 0.11  

 ♂Ϣרּ
5m 9.4 0.1 ҷ  5m 16.9 0.27  

10m 13.6 0.2  10m 15.9 0.22  

ῧ ỵ 
- - - - 3m 11.9 0.15  

- - - - 5m 28.5 0.48  

 

ὤ  
5m 33 0.6 ứ 2m 31.2 0.51 ứ 

10m 32 0.5 ứ 4m 24.9 0.42  

ЍѬ  

4-

5m 
40.5 1.0 ứ 3m 40.3 0.76 ứ 

7m 21.3 0.4  5m 42.8 0.88 ứ 
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Ѝᴫ 
1m 32.9 0.6 ứ - - - - 

5m 41.2 1.5 ứ - - - - 

ὧ 

(‌ ) 

5m 41.4 1.1 ứ - - - - 

10m 32.0 1.2 ứ - - - - 

‌ ҵ  
- - - - 2m 56.4 1.46  

- - - - 4m 53.4 1.36  

ѣ  
- - - - 4m 43.6 0.83 ứ 

- - - - 8m 34.7 0.57 ứ 

 

ԓד112  

Ἤ⇔ד112 ▲ᾼ31 ֮ (  45)ȲԚ62 ᾼⱵ

Ὠ ӱȲ1צ Ⱶ Бҷҟ ғ ȲⱢЊ

ᾼḏ ( )ȷ23צⱵ ȲҔ╗Җ цὧҖ 10Ȳ

⁮ 6 ȲЊ 7 ȷ24צ Ⱶ ứȲҔ╗Җ цὧҖ

4 Ȳὧ 5 Ȳ⁮ 2 Ȳ 6 Ȳ 2 Ȳ 5 ȷ

14צ Ⱶ ȲҔ╗ὧ 3 Ȳ 2 Ȳ 6 Ȳ

3 ȴ ד111 ѩȲⱵד▲ Бҷҟ ғ ю1 ȷ

Ⱶ ֵ4 ȲҔᵶҖ цὧҖ ȳ⁮ ֵ3 ȲЊ ֵ

1 Ȳ ц Б юⱢ ȷⱵ ứ ю3

ⱢҖ цὧҖ ю1 Ȳὧ ֮ ю2 Ȳ⁮ ֵ1 ȷ

⁮ ⁄╥ юⱢ Ⱶ Ȳὧ ȳ ⁄ֵ2 ȴ 

ϚḔ ֢ Ⱶ ӂᶁ (ῶ 16)Ȳ Ⱶ иѿ

(45.3% Ñ 2.7)ȳ (43.6% Ñ 2.5)(41.3% Ñ 5.2)цὧ (40.6% Ñ 

צ(3.6 40%ᾼ ȷЊ (14.6% Ñ 1.9)Ɫϝ М ᵅȷ

Ⱶ и (20.2% Ñ 10.7)ᾼ ȲẔ҃ Ꞌᵅὑ

6%ȷ Ⱶ ӂᶁ ẃכȲ (61.3% Ñ 6.1)Ɫϝ М

ȲẔװⱢ (47.6% Ñ 3.5)ȳὧ (45.6% Ñ 4.0)ц (45.2% Ñ 2.3)Ȳ

Њ (14.8% Ñ 2.1)Ɫϝ М ᵅȷ ∟ ϝ Ⱶ

ԛӂᶁ Ȳ ҏԓ Ⱶ ӂᶁ Ɫ33.5% Ñ 4.5Ȳ Ⱶ
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ӂᶁ Ɫ4.5% Ñ 2.7Ȳ Ⱶ ӂᶁ Ɫ38.0% Ñ 6.1ȴ

ד111 ѩȲד▲ Ⱶ ӂᶁ ὧ ȳ ȳ ȳЊ ȳ

Ꞌצ Ғȷ Ⱶ ӂᶁ ⁄ ϱϚדדᴿȲ о ⇔

Њȷᴖ Ⱶ ӂᶁ ⁄ сȴ 

ԓד112 Ἁ כ ῶẃכ(  46)Ȳ

Єֵ ѿ Ⱶ цѪ Ɫѻ כ Ȳᴖ ц ᾼӰ

צ ᾼ Ⱶ Ȳ ᾼ ȳ ȳ ♂Җ ȳּרϢ♂

ц ᾼ ȳҵѤЍȳḏ צ ᾼЄ₤ ȲⱵ ⁄

ҏ ֯Җ цὧҖ ȳὧ ȳ ц⁮ ȷҫҵ ҏԓ

ц Ⱶ ᵑ ѩẂȲכ Єֵ ѿ Ⱶ цדּ э

Ⱶ Ɫѻ כ ȲẔМҖ цὧҖ ᾼ ▀Ⱶ ȳὧ ᾼ

ԝэⱵ ȳ ᾼ֝эⱵ ц ᾼ эⱵ ц Ⱶ

ẓ֮צ ἤȲ֯Ẕ҃ ᴾѩЛὙ Ȳᴖ֯ ứ ἬᴾѩẂ

ȴ ד111 ѩȲⱵד▲ ᵑ цכ ứ ֮ ἤⱵ

ᴿȲד о ⇔Њȴ 

ѿӐ ṿӣᾼCoralNetⱵ и ẃ ԓ

ᾼⱵ ֵ ἤ(  42)Ȳ ѿ ᾼ Ѐȳὧ (32

ֵ)Ȳὧ ᾼḏ ȳӰ ỉȲ ᾼ Ѐȳе Ȳ⁮ ᾼҏѬЀⱵ

ᵑ 25(ᵶ)ѿϱȲ ֵכ ἤ Ȳᴖ⁮ ᾼ ṭ ȳ∟

ȲЊ ᾼּרϢ♂ȳῧ ỵȲ ᾼӰ ȲҖ цὧҖ ᾼ ♂

Җ Ȳѿц Ṕе ȳҝ ȳ ᾼὤ ȳѣ ( ╥15

ю)Ⱶ ᵑ⁄ᵅὑ20ȷ ѿ ᾼ (31 ֵ)ȳὧ

ᾼе (е )ȳӰ ỉȳḏ Ȳ ᾼ ỵȳ ЀȲ ᾼἬ

֮צ ȲҖ цὧҖ ᾼҵѤЍȳṗ ȳ Ȳ⁮ ᾼҏѬЀⱵ

ᵑֵ 25(ᵶ)ѿϱȲ ֵכ ἤ Ȳᴖ ᾼӰ ȲҖ

цὧҖ ᾼҝ Ȳ⁮ ᾼ∟ Ȳ ᾼѣ Ȳὤ ѿцЊ

ᾼ⁴Ӱ ( ╥16 ю)Ⱶ ᵑ⁄ᵅὑ20ȴ ד111

ѩȲד▲ Ⱶ ὑ25 ד ҟדюȲᵅὑ20ᾼ֮
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ҟדϚ Ȳ Ⱶ ὑ25ᾼ֮ ד⁄ ҟֵדȲᵅὑ20

ᾼ֮ ҟדϚ ȴ 

֢֮ Ⱶ ṿӣѻכԌиέ ֮ כ П֪І

(  48ȳῶ 17)ȲPC1(21.5%)ế PC2(13.6%)Ҡѿ 35.1%ᾼ

Ȳ֯PC1Мѻ ѿ֝эⱵ (-0.438)ế эⱵ (-0.306)Ɫ

כ ᾼ֪Іȴ֯ PC2Мѻ ѿ Ⱶ (0.626)ếϾэⱵ

(0.427)Ɫ כ ᾼ֪ІȴӦиӁ Ҡѿ ῀Ⱶ ế֢֮כ

ᾼ֮ ᴯ ᵧ ⇔Ϛ ἤȲ Җ Ⱶ Ϡҝ ѿ ╦

Ⱶ ȳ Ⱶ ếṔ Ⱶ Ɫ ȲẔ ֮ ѻ ⁄ѿ ▀

Ⱶ Ɫ ȷ иⱢẒ ȲẔМЍѬ ế‌ ҵ ѻ Ɫ ▀

Ⱶ Ȳᴖѣ ếὤ ѻ ⱢῶэⱵ ế эⱵ ȷ ế

֝ ѿ֝эⱵ Ɫѻ ȷ ⁮ ѻ Ɫ Ⱶ ȳϾ

эⱵ ế֝эⱵ ȲᵀҏѬЀֵ ἤ ȲἬѿ Ὑ ȷ

ὧ Њ ѻ Ɫ Ⱶ ȳϾэⱵ ế ╦Ⱶ Ȳᵀ

ṗ ế⁴Ӱ ֵ ἤ ȲἬѿ֝ Ὑ ȴ 

ד111 Ἤד112 ▲ᾼ ֮ ѩ ẃכ(ῶ 18)Ȳ

֮ ѹ֝ד и֮ ὑ111צד∂ӴGPSứᴯȲᵀ╥

Ἠ ӑӇế111דᶙԓ֝דȲ֪ и֮ ṳӑד111 Ӵ

GPSứᴯȲѹứᴯϷҠ צ Ἠ֪ ȳ ᾓȳ ṓ⇔

Ȳ ֮ ⇔Ἠᴯ Ȳ╝ и ᾼⱵ Ҡ צ

Є ᾼ Ȳ╝ѩ Ẓד ᾼ Ⱶ ╥ᵡצ (ῶ 

19ȳῶ 20)Ȳ ὨⱢ ᾼ ȳḏ ȳӞЅỵцӕ ỵ

Ȳ ᾼ ỵцὤ ȴ 
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 45ȳ112דⱵ ᾓȴ 

 

ῶ 16ȳ112֢ד Ⱶ ӂᶁ Ϛ ȴ 

 
Ⱶ ӂᶁ

(mean Ñ SE) 

Ⱶ ӂᶁ

(mean Ñ SE) 

Ⱶ ӂᶁ

(mean Ñ SE) 

Җ ц

ὧҖ  
23.6 Ñ 2.9 0.3 Ñ 0.1 23.9 Ñ 2.8 

ὧ  40.6 Ñ 3.6 5.1 Ñ 2.7 45.6 Ñ 4.0 

 41.3 Ñ 5.2 20.2 Ñ 10.7 61.3 Ñ 6.1 

 45.3 Ñ 2.7 2.3 Ñ 0.8 47.6 Ñ 3.5 

⁮  25.9 Ñ 3.9 1.9 Ñ 0.8 27.8 Ñ 3.7 

Њ  14.6 Ñ 1.9 0.3 Ñ 0.2 14.8 Ñ 2.1 

 43.6 Ñ 2.5 1.6 Ñ 0.5 45.2 Ñ 2.3 

ԓ  33.5 Ñ 4.5 4.5 Ñ 2.7 38.0 Ñ 6.1 
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