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Abstract  

The herbivores would affect on the compositions and structures of plant 

communities, the influence of large- and medium-size herbivores mammals are more 

obvious. Among them, the Rusa unicolor swinhoei (Formosan sambar) has the most 

dramatic impact on trees of bark stripping and antler rubbing in Taiwan. In recent years, 

the population of Formosan sambar in Tataka Recreation Area has gradually expanded, 

which has affected the strucutre of local plant community. Therefore, this project intends 

to survey the relationship and dynamic between plant community and species 

compositions of medium-large herbivorous mammals.  

From February 2020 to August 2021, 44 automatic cameras had a total working hour 

of 493,425 hours, recording 14 species of mammals and 29 species of birds. Muntiacus 

reevesi (Reeves's muntjac) had the highest activity index, followed by Formosan sambar. 

Formosan sambar has nocturnal activities with an activity peak at 7:00-8:00 pm, while 

Reeves's muntjac and Naemorhedus swinhoei (Formosan serow) activity period were all 

day with activity peaks at both 5:00 to 6:00 am and 5:00-6:00pm. 

The results releaved that most tree species have a left-biased bell-shaped distribution 

of population structure, and only Eurya glaberrima showed reversed J-shaped. The 

population structures revealed that the regeneration of these tree species with a left-biased 

bell-shaped distribution were hindered, of which, would be caused by the competition of 

plants, or the debarking pressure of large- and medium-size herbivores mammals.  

Combined the results of long-term monitoring plots, surveys along the road-side and 

belt transect surveys, the Formosan sambars had a preference for tree species and DBH 

size of bark stripping and antler rubbing. Schefflera taiwaniana and Photinia 

niitakayamensis were the most two favorite tree species of gnawing pressure. Moreover, 

the tree sizes from DBH 5-25cm the size was prefered by Formosan sambars. The rate of 

debarking along the Yushan forest road has increased significantly. 

From January 2020 to August 2021, the research team collected 300 dung heap 

samples, of which 35 were detected with parasitic infections, all of which were from 

Formosan sambars. The parasites detected included Strongyloides sp., Oesophagostomum 

radiatum, Cooperia pectinita, Eurytrema pancreaticum, Ascaris equorum, Strongyloides 

papillosus, and two unknown species of nematode egg. Besides, fibers were found in the 

dung heap samples of Formosan sambar, and the researchs suspected that were plastic 

fibers.  
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Ϛȳ цӭᾼ 

Ӣ Ṇ(ecosystem)╥█Ϛ ứ֮ ἬצӢᾬ ᾼῂכ ‍Ӣᾬᾼᾬ

ӻФᵂӣȲ ṿ П☼ Ɫכ ᾼᶮהȲṿӢᾬ ᾼᾬ

Ҡѿӻ ᾼṆ (Odum, 1971)ȴᴞ Ӣ Ṇ╥Ϣ ᾼɦӢỄќ═Ṇ ɧȲ

ⱢϢ ẁӇ ᾼӢ Ṇὢ (ecosystem services)ȲᴖӢ Ṇὢ ᵛ╥Ϣ

Ӣ Ṇ ᾼ (benefit)ȴ Ӣ Ṇᵂӣ ғ ᾼ ═ ắҵ֯ в֪֯

ᾼӢ Ṇ (ecosystem process)ᴖḂ Ȳ ᴖḂ Ӣ Ṇ Ϣ ᾼὢ

ȴ ’Ӣ Ṇὢ ᾼ Ȳ  Ӣ ṅҠѿϠשׁ

Ӣ Ṇ ғ ᾼ֪ Ȳ ᴖ ẁӢ Ṇ ᾼ ȴ 

ᾬ╥Ӣ ṆᾼӢ ῏ȲẔ Ӣ ṆᾼϚ ῏(

ᾬ)ᾼ כ Ȳᴖ ᾬ כ Ӽ ᾬῂ כ ᷊ ᾼṔ

ᴥȲẒ῏ᾼ ӻФᵂӣᶮכ Ӣ ᾭ ȴ ᴖȲ ᾬ ẞ

Ӣ Ṇ ᾎἭ ᾼ Ȳ ᾬῂ ᾼ כ ӢḂ ȴẂֽМЄ

₤ ᾬᾼ ᵂӣ ṿ ᾬᶮ Ӣ оȲ оἨ⁭

оȲἨ ҒὬ ϱᾼ ẛȳ ѱҒ⁴ Њ ϱᾼ оȲѿὂ Ϛ

Ḕᾼ ȴ ȳ ᾬ ᾼדФᵂӣᾼ ╥ḟứ ȳ ᾬ ᾼ ֪

ПϚȷ ᾬ כ ♄ ᾬῂ оȲᴖ ᾬῂ ἤ

ᾬ ῏ȲẒכ ᾼ о ἒױ Ȳ ȳ ᾬ ᾼ

ṅ╥Ӣשׁ… Ṇ ᾼ ȴẔМȲϭѿМЄ₤ ἤ ᾬ  

(browsing)ȳ ӫ (bark stripping)ȳ Ṕ (antler rubbing)ȳ  (trampling) 

ᾬῂ ᾼᾬ ȳכ Ḇ (Bowyer et al., 1994ȷ

Vospernik, 2006; ᴶ Ȳ2011ȷ Ȳ2011ȷ Ђ Ȳ2012)ȴ 

ῺדẃȲМЄ₤ ἤ ᾬЛ ὑ ҵ ѡ (Bowyer et 

al., 1994; Ueda et al., 2002; Vospernik, 2006ȷBeguin et al., 2016)ȲṳБ

Ὥ ( Ȳ2011ȳᴶ Ȳ2011)ȳ Ὥ(ѵ Ȳ2011ȷ Ȳ

2011ȷ Ђ Ȳ2012)ȳ Ὥ Ṏ(■ᶳ Ȳ2018)כ ȲẔМѿ

Ѭ (Rusa unicolor swinhoei, Formosan sambar)ᾼ ӫ Ṕ ȴ

Ѭ Ɫ Ṹצ Ȳ╥Ӑ Є₤ ӭ ᾬȲ ὑ Ӣ ᾬ’Ṏᾎ

IIIɦẔ҃ С’ṎП Ӣ ᾬɧȲ ҟ ֪ ֮ о ⱱ

ϩ ᴖϚ⇔ ȲῺד ֫ὡᴖצ ᾼ (ѵ Ȳ2011)Ȳ

Э Ѭ ֵ М֯Ѭ ҉ṜП Ӣ֮ц Ὥ ꜜ ȴ Ғ֮
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Ὥ ᾬῂ Ӣ֮иᵑⱢ Ѝὲ(Pinus armandii var. 

mastersiana) ϡ ὲ(Pi. taiwanensis) ₤ế ЍṐ(Miscanthus 

transmorrisonensis)-ӞЍ ᴎ(Yushania niitakayamensis) ₤(β ὕȲ2011ȷ

Ṏȳ ∑ Ȳ2019)Ȳᴖ Ӣ֮ Ὼ ȲכѬᴃᶮצ ẁ Ѭ ṏ

ֻᾼ ֮ȴ₰ Ч (2009, 2010)ὑӞЍ Ғ֮ ▲ Ȳ Ѭ ѻ

иӁ֯ Ѝ- ὭЍḔ  ῺȳЄ ḏἏ Ғ е ◕ἏḘṭ҇ ϯ

йᾼị ȳӞЍᴫ ѿϱҔᵶ  ῺцҖ Ἇϥ Ȳ֯ ⅎМ

їẞ ▲ П ᾼ М ᾘ ⁄−юצ Ѭ ȴ Ѭ ҵȲ

Ғ ӞЍ֮ иӁᾼ ᾬỮצЍ῍(Muntiacus reevesi, Reeves's 

muntjac) Ѝᴒ(Naemorhedus swinhoei, Formosan serow) Ȳѹ3

֯Ὲ ᾼиӁϱצἬ ȴЍ῍ѻ иӁ֯ Ғ֮ ȲӞЍѻ Ḕ

ᾘ Ѿḥנּצ ȷ Ѝᴒҏ ᾼ ⇔ Ѭ ếЍ῍ᵅȲ֯ӞЍ›

 Ὼ ֮ צ ᾼҏ ⇔ȴ 

Ὼד Ғ֮ П Ѭ ȴ ҟׁשṅМȲМЄ₤ ἤ

ᾬ ϩ Ἁ ֵ ἤ ⇔ ד Ȳᵀ Ѭ ҏ

⇔ ϯ ♄ ᾼ ᾬ ᵧ ד Ȳ ӱ ᾼ ϩ Ữӑ

Ἁ כ ȲᵀБ ϯ ♄ ᾼ ֵ ἤ(₰ Ч Ȳ2010)ȴ

Ѭ ═ ᴟ Ἥ Ȳ ὑ ֮ ᾼ ϩ

ϱсȲ֪צױӇ   Ѭ Ӣ Ṇᾬ ֵ ἤᾼ …ȷ

ᴷẔ ӫᾼᴩⱢ ὑ Ὥ ᾼ Ȳṳ Ὼ Ѭ ⇔ ᵅ

ᾼ ѩ (́ ѝȲ2014ȷ Ў Ȳ2014ȷ Ђ Ȳ2015ȷ Ȳ2011)ȴ

Ғ ⅎ ֵȲ Ѭ ד ῀ Ẕ Ӣ ᾼ Ɫ Ṏ

Ӣ ’Ṏ ᾼṏֻ ḊȲҫҵׁשṅ ὨӼҠẁ ᴯ ὑ ѡ∟

Ӣ ᾬ ᾼῂ ȴ 

Ӑׁשṅ ֥ ᾬῂ ▲ ∂Ӵ Ғ֮ МЄ₤ ṵ ᾬᾼᾬ

♄ȳכ ủ оȲ∂Ӵ ֯ Ȳ ẁϠ Ẕ ᾬῂ

₤ᾼ ֻȲ ϚḔ∂Ӵ  ȲṳϠ МЄ₤ ṵ ᾬ ϩ

ᾬῂ ᾬ כ ᾼ Ȳ Ѭ ủ ἤậ ӫ

ᾼ Ȳṳ ן иέȲ ᴩ Ѭ ἤ ᾬᾼ

ᴷȴӐ   ∂ӴМЄ₤ ἤ ᾬ



3 

П ȲϠ Ғ֮ МЄ₤ ἤ ᾬ ᾼӻФᵂӣȲׁש

ṅכὨ ẁ Ғ֮ Ӣ ȳ ᾬ ’Ṏ П ᴕȴ 

Ӑ  ṅӭᾼⱢȸשׁ

(Ϛ) ṅשׁ▲ МЄ₤ ἤ ṵ ᾬ ȳῈכ иӁ ♄ ⇔ȴ 

(ϡ) ṅשׁ▲ МЄ₤ ἤ ṵ ᾬ ᾬ ủ оȴ 

(Ϯ)∂Ӵׁשṅ МЄ₤ ἤ ṵ ᾬ ᾼ ֻȲ ᴷ П

ȴ 

(ҳ) Ӣ иέȲ ᴩМЄ₤ ἤ ṵ ᾬ ᴷȴ 

(Х) МЄ₤ ἤ ṵ ᾬᾼậ ϩ כ П ȴ 

(г) ẁМЄ₤ ἤ ṵ ᾬ ⇔֚ ПṮᾙ∂ ᴕȴ 

ϡȳ Џᵂ ӭ 

(Ϛ)ὑЛ֝ ▐ ҵמּ ד Ȳ ᴩ ȷ ṅשׁ▲ вМ

Є₤ ἤ ṵ ᾬПᾬ כ ♄ ⇔ᾼ ᶧ оȴ 

(ϡ) ṅשׁ▲ вМЄ₤ ἤ ṵ ᾬậ ᾬ ủ ἤ ֻȷ ᴷ

∂Ӵ  Ȳѩ ᾬậ ֻ Пכ ἤȴ 

(Ϯ) ▲МЄ₤ ἤ ṵ ᾬ ӫ ᾼ ֻȳ דד Ȳ

иέ Ғ֮   МЄ₤ ἤ ṵ ᾬ о ȴ 

(ҳ)ן МЄ₤ ἤ ṵ ᾬᾼ Ȳиέ Ӣ ủ оȲ

ᴷ ᾬ ᾭ ȴ 

(Х) ᴷ Ғ֮ МЄ₤ ἤ ṵ ᾬ ᾬῂ ᾼ֚

ᾼ Ȳѿц ẁ ⇔֚ ПṮᾙ∂ ᴕȴ 

(г) ẁּמҵ ד ѱ(ᴟю150-200)ц ѱ Ở (ᴟю15⁄)

ן Ὅὑ1TB׀ Ἠԏ ѱȲᵂⱢ Ṏ ’Ṏ Ḋ

ȴ 

(ϝ) ẁצ Ӣ ᾬ ѱἨ ѱȲѿцּד ѝ (100-200ֿ)3⁄Ȳѿᵓ

∟ Ӂ ȴ 

(ϥ) ▲ᾬ ▲ ᴯ ϱ ᴟ е Ӣᾬֵ ἤ ῀

ӂү(https://npgis.cpami.gov.tw/newpublic)Ȳṳ ẁ ᴯ (Excel)

ӻС ȴ 

(ϟ) Ὠכ 2 (ᵶ І )Ȳὑḕ12⇔דѣԌ ẁ Ω ӣȴ 

ד1  ṅЏᵂשׁ▲

https://npgis.cpami.gov.tw/newpublic
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(Ϛ) ᴩׁשṅ вМЄ₤ ἤ ᾬᾼᾬ כ ♄ ⇔ȴ 

(ϡ) ṅשׁ▲ вМЄ₤ ṵ ᾬ ֯ ȴ 

(Ϯ) ▲ Ѭ ӫ ᾼ ֻȴ 

(ҳ)∂Ӵ  Ȳѩ МЄ₤ ἤ ᾬậ ♄ ֻ ᵅᾼ

כ ἤȴ 

(Х)ן МЄ₤ ἤ ᾬᾼ ᴩ Ӣ ▲ȴ 

 

ד2  ṅЏᵂשׁ▲

(Ϛ)═ ṅשׁ▲ вМЄ₤ ἤ ᾬᾼᾬ כ ♄ ⇔Ȳṳѩ

♄ ủ оȴ 

(ϡ)═ ▲ Ѭ ӫ ֻȲ ᴷ ᾼ ȴ 

(Ϯ)═ ן ṅשׁ МЄ₤ ἤ ᾬᾼ Ȳиέ Ӣ ủ

оȴ 

(ҳ) МЄ₤ ἤ ᾬậ ϩ ᾬῂ Пכ ȴ 

(Х) ẁМЄ₤ ἤ ᾬ ⇔֚ ПṮᾙ∂ ᴕȴ 

Ϯȳ›Ϣׁשṅ 

(Ϛ) МЄ₤ ᾬиӁȳ ֮ᵓӣ ♄  ה

Ѭ ҟӦὑ ⇔ⱱ ϩȲ ֵиӁὑ Ѝ֮ (ѵ Ȳ

1988)ȴῺדӦὑМҶЍ Ӣ ’ṎṆ ᾼ∂ӴȲ ⱱ ϩ ᵅȲ

Ѭ ⌠ (ѵ Ȳ2004)Ȳ Ἰ֮ ἷ ᴟМᵅ Ἰ ȲẂֽ

ӞЍ е в ⅎБ ӭ Ѭ ♄ ȲҠṓ Ѭ ᾼ’Ṏכ

ғȴӭ› ֢֮ Ѭ ЛϚȲֵиӁὑ ứЍ МȲῺצד

ᾼ (ѵ Ȳ2015)ȲѿἏ Ѭ Л ҏ ὑϢⱢД Єᾼ֮ Ȳ

Ὼ ⁯ ֯ ⅎ ֵᾼὲ Ϸҏ Ѭ ᾼ ȴ 

ӞЍ֮ ᾼМЄ₤ ἤ ṵ ᾬҔᵶ Ѭ ȳЍ ȳ̓̀ ЍᴒȲ

ẔῈ иӁϱצἬ (₰ Ч Ȳ2011)ȴ Ѭ Ӂ₤Ȳѻ иӁ֯

Ѝ- ὭЍḔ ȳЄ ḏἏ Ғ е ◕ἏḘṭ҇ ϯйᾼị ȳӞ

Ѝᴫ ѿϱ ȲҔᵶ  ῺцҖ Ἇϥ ȲᵀЛҔ╗ӞЍѻ ẞ

П ᾼ  (₰ Ч Ȳ2011)ȴӞЍ е ⁮ϡ◕֮ Ɫԓ

Ѭ ⇔ ᾼ ПϚȲ֣ ẞ ЍḔ ᾘ 1еṭ в
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Ɫ0.77-0.90פּ⇔ /ha (Ḉⱷⱷ Ȳ2007)ȷ (2014)ὑӞЍ е ὧ⁮

ᾼ Ѝ ᵓӣ Ὅ ᴷה Ѭ ᾼ⅔ ⇔Ȳᴷ ҏ֯Њ

ᾼӁ ֮ Ѭ Ɫ0.11-0.77פּ /haȷЄ ᾼἮ

Ѭ Ɫ0.09-0.10פּ /haȲ֯ Њ ҏЄ Ȳֵ

ậ ᴟю ЄὑϚ ᾼ♄ Ȳ֯ᴷ ⇔ ИЛ

Ӣ Єᾼ ȴЍ῍ѻ иӁ֯ Ғ֮ Ȳᵛṿ֯ ⅎМї∟ѠѬ

ᾼ ᴎ Ȳ Ϛứצ ᾼЍ῍ȲᴖӞЍѻ Ḕ ᾘ Ѿḥנּצ ȴ

Ѝᴒҏ ᾼ ⇔ Ѭ ếЍ῍ᵅȲֵҏ ὑ Ѭ Ѝ῍ҏ

⇔ юᾼӞЍ›  Ὼ ֮ (₰ Ч Ȳ2009ȳ2010)ȴ 

ѿᴞ ד ẃиέ Ѭ ᾼ ֮ Ȳ Ἰ ȳ е

ϢⱢ Њᾼ Ѭ ҏ ╓ Ҡ (ѵ Ȳ2015)ȴ

Ѭ ẓצủ ἤ ᴩⱢȲᵐ ủ(11ẞ4ѣ) ֯ Ἰ ᵅᾼ֮ (ӂᶁ

2,483 ð 406 m)Ȳ ֻṿӣ Ὥȳ Ὥȳ ֮ȳּמ

(Chamaecyparis formosensis)Ὥц ḏ(Tsuga chinensis var. formosana)Ὥȷ

ủ(5ѣẞ10ѣ) ẞ Ἰ ᾼ֮ (ӂᶁ2,984 ð 222 m)Ȳ ֻᵐḏὭȳ

ᴎ ȳц ḏὭ (Yen et al., 2019)ȴ Ϛ (2014)֯ ы ṭׁשṅМї

Ὥ Ѭ ȳЍ῍ Ѝᴒᾼ ֮ ♄ ȲЍ῍֯

֮ ẓצ ᾼ ϚἤȲѹ ֻ ⇔ ᵅᾼὭиȲẔиӁ Ѝᴒ

ᾼ ἤ Ȳᴖ Ѭ Л֝ȴ 

Ѭ ♄ ᵧὙה Ὕ ₤(ѵ Ȳ2010)Ȳ ủ Ȳ

╡ҍẒủᾼѡ ♄ ѩẂ Ȳ ủỏ ♄ ѩẂ Ȳּוủ⁄ѡỏד (

╨ Ȳ2013)ȷ֯ ⅎ ֵᾼ֮ ȲֽӞЍѻ Ἠ Ғ֮ Ȳ Ѭ ᾼ

♄ Ὑצ Ѝⅎ♄ ᾼ Ȳ֯ е ֣ѡᴩἤ

♄ ᵀ֯е  Ὼ⁄ ֣ỏᴩἤ♄ (₰ Ч Ȳ2011)ȴ ֯ⱱ ϩϯȲ

Ѭ ϷҠ ч╣ⱱ ᴖ ♄ Ȳ М֯ ȲẔ҃

♄ ю( ╨ Ȳ2013)ȴ 

(ϡ) МЄ₤ ᾬ Ӣ Ṇᾼ  

Ѭ Єẞ ∟Ȳ כ Ὥ ϩ ҒȲ

Ӣ ὑ֮ױᾼ ᾬ ѡ ȲϞᴟὑ ὭӢ Ṇᾼ П

Ḃ (₰ Ч Ȳ2011)Ȳ֯ ҵׁשṅ╓ҏȲ דּ ᾬᾼ о
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ὭᾼḆ ȳ цכ (Iijima & Nagaike, 2015)Ȳ֯ 5צ דּ ᾬ

Ṝѿ ὭӢ Ṇ (GillȲ1992)ȲѡӐ⁄֯1980҅ד∟ דּ ᾬ═

ЄиӁȲ֯Ѝ ẞ ὑ ӫ ц ⁶Б Ὥ иӁ

(Iijima & Nagaike, 2015ȷNagaike et al., 2014)ȴѿϯ Ѭ Є

Ӣ ֢ ֣ȸ 

1. ᾬד  

(1) ⁶ ӫ ѤӢ ᾼ ȸ ᴟ2011דȲӞЍ е в Ѭ

ӫП Б 139ד41ּצ Ȳ ⁶ ӫᾼ Б ẞМ

Ἰ֮ ȲϷ ẞּמ ӫ Ϻᾼײכ ( Ȳ

2011)ȴ 

(2) Ӄ Ḇ ᾼ ȸ (2011) Ѭ ֻ

ЊᾼӃ (DBH<20 cm)Ȳ֪֯ױ ὭἉ Ἠ ὑ Ὥ ᾼӃ

ắẞ Єᾼ ϩȲ Ӄכ Є ϺȲṳײ ứ Ȳֽ

ḏẓצ ֻȲױ ֻ Ḃ Ὥᾼ Ȳכ Ὥᾼᴞ

Ḇ כ ȴ 

(3) ὑ Ὥ Ӣ֮ᾼ ȸ֯ѡӐМ Ѝ ṅשׁ דּ ᾬ

⇔ Ȳ ẞὭϯ ᾼ Є ⇔ȲᵀЛ Ȳᴖ

⇔ Лắ ⇔Ἤ Ȳắԏᾼצ ἤ(light availability) Є

(Iijima & Nagaike, 2015)ȴ 

2. ᾬד  

Ѭ ♄ ᶮ ὑ ᾬᾬ ֵ ἤП Ȳ Ѭ

ᴿד֮ ἤП ṵ ᾬֽЍ῍ Ѝᴒ כ ᾬ ᾨȲᴖẔ♄ Ϸ

֮ ₤ Ἤצ (₰ Ч Ȳ2011)ȴ₰ Ч (2010ȳ2011) ▐

ᴞ Ѭ ֮ Ȳ Ѭ ҏ

⇔ ⁄֮ ₤ юᾼ Ȳ ӑ Ȳᵀ ӱ Ѭ ♄

Ғ юἉ ӢṎц♄ Ὲ (₰ Ч Ȳ2010)ȴ 

(Ϯ) ּד ᾬ ӫ֪  

ӭ› ὑ Ѭ ӫᾼ ֪ ЛꜙϠ ȴ ӫᾼиᾆᾬἨẔМᾼ

װ ҅ ᾬҠ ᵮі Ѭ ӫ(ὭІᴹ Ȳ2015)ȲἨ
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ӫẃ ậ МἬ ѽᾼ ֥ (condensed tannin)ѿᵓὂ ︢ Ӣ

( Ў Ȳ2015)ȷ ᴖ ᾬ ậ ֵᾼ ֥ Ҡ כ

(Waghorn & McNabb, 2003)ȴ Ὥ Ѭ מּ ӫ ⇔֯4-5ѣ≡

ϱсȲ Ѭ ḕѣ Ṕ Ṕ ᵧӔד Ȳ Ѭ  Ṕ

מּ ӫẃ ҉ вᾼ ᵶ (ѵ Ȳ2014)ȴ⁮ѩᵓ

Ὥᾼּמ (Cervus elaphus) ӫ ⇔ מּ ⇔ȳ Ἥ ȳ֮

цҍủӢ♄ Ԉד (Ligot et al., 2013)ȴӦױҠṓ דּ ᾬ֢֮֯

ӫᾼ֪ Лꜙ֝דȴ 

(ҳ) Ѭ ᾼ ᾓ 

Ѭ ѿ ᾬⱢѻ Ȳ ἤ ᾛȲ Л֝ Ἰᾼ Ḃכ ἤȲ

֯ Ἰ ⱢМ ₤ ₤(Ḉⱷⱷ Ȳ2006ȷᴶ Ȳ2011ȷPadmalal 

et al., 2003)Ȳậ ҵϷ Ӳ ȳ ӫцὨ ȷ֯ ἸПыӂ

Ȳ Ѭ вᵶᾬМӲ ҜϠ83%ȲẔМӞЍ ᴎȳ ЍṐцּמѪ

Ḍ (Rhododendron rubropilosum)Ɫ ѻ ᾼϮ (ḈⱷⱷȳὭỨѿȲ2003)ȴ

Ӳ ᾼѩẂ Ἰ ᵅᴖϯ ȲẞϠᵅ Ἰ ѿכ ц Ɫ

ѻ ᾼМ ῏(Ḉⱷⱷ Ȳ2006)ȴ 

Ѭ ӫᾼ ֯Л֮֝ Ἤצ Ȳ ѿ ֮ Ɫ

ѻ ȴ Ὥ ϢЏὭМᾼּמ ╥ Ѭ ӫᾼѻ ПϚ(

Ȳ2011)ȷᵀ ῺᾼӞЍὭ ῴḔ ▲ Ȳּמ ╥ Ѭ ю ᾼ

Ȳ ֮ ὔắ Ѭ ᾼ ѿӞЍ Ḙ (Photinia niitakayamensis )ȳ

Ѫ◊( Salix fulvopubescens var. fulvopubescens)ц Ѝ Ѥ(Schefflera 

taiwaniana) Ɫѻ ( Ṏȳ  ᵆȲ2020)ȴד

Ђ (2012)▲ОЄ Ὥ ᾬ 7 Ὥ֮ᾼ Ѥ

Ȳ ḏȳѤ (Schima superba var. superba)ȳ (Liquidambar 

formosana)ȳЍ ῧ(Prunus campanulata)ȳ ḏ(Picea morrisonicola)ắ

ᾬ ᶁ 90%Ȳ ḏ(Taiwania cryptomerioides) מּ ắ ד

Ȳɑ ₤ѿ Ѭ (49.95%)ȳЍ῍Ἠ Ѝᴒ (24.30%)ȷֵ

Ὥ 28 ᾬ793 ὭѤȲắ ᾬ Ɫ1.65%Ȳ ₤ѿ Ѭ

ֵ(19.55%)Ȳṳ Ѭ ֻ ᾼ (p < 0.001)ȴ 
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ҳȳḊ Ѡᾎ 

(Ϛ) ׁשṅ ᾓ 

1. ֮ ᴯ  

Ғ ᴯὑӞЍ е ᴫҖ ( 1)Ȳ Ἰ2,500-2,850 mȲ

Ɫ М е ᴟӞЍ◕цѬṭᴟӞЍ◕Пӻ ὧ Ȳ  ṭЍ Ὥ

21 kmȴӐ ᴯὑὧ Ѝ⁮Җ ϱȲҖ Ɫ֝ Ѝȳὧ Ѝȳὧ

ⱢḘṭ҇ Ȳ⁮ Ɫ ὭЍȲᴫ Ѥ ṖȲ haȲӐ 402פּ

П֮ ᴯ Ȳᴯὑ М е ᴟӞЍ◕цѬṭᴟӞЍ◕Пӻ Ȳӻ

Ҡцἤ ȷӐ ֝ צ ὭЍȳ Ѝȳὧ Ѝ Ḕ Ȳϭצ

’ ѡ צ ӞЍѻ Ḕ ȲⱢϚ ӞЍѻ ᴫ ҏПѻ Ѝ

ЀȲ ⅎ ד ֵȲ╝Ɫ Пԅ ȴӞЍ е Ғ֮ Ὼ 5

דӂᶁḕד ⅎϢ ) 60ҿҢ֯פּ ẃ ȸӞЍ е )ȴ 

1. Ӑ Ғ֮ Пׁשṅ ȴ( ẃ ȸӞЍ е ) 

2. ֮ ᶮȳ֮ Ё  

ṅשׁ ֮ Ɫ Ȳѻ ắẞᴞ Ғ ᴟὧ Ɫ Ғ

Ȳ ѿᴫПὧ Ѝ ᾼ֮ ⱢМ ѷӒ Ḛ ỵ Ȳѻ ỵἤⱢ

+ỵȳ ᴊᴥ ỵἨ+ ỵФ Ȳ ὑ⁮ ȴ Ғ ѿὧПӞЍЍ

⁄Ɫҡ נ3ּ ὰỵṆП Ȳҏ Пỵἤѻ צ +ỵц

⇔Ἠ דиכ ᾼὰỵἬ ѵ)כ Ȳ1984ȷ Ἃד Ȳ1988)ȴӐ Ёכ



9 

ᵂӣ ᴊ оȲắ Ἰ ⇔ȳ ⇔ Ȳѿц ♃ᵂӣ ⇔Л֝ȲҠ и

Ɫᴊ ȳ ᴥᴊЁоȳᴊ цּמ ᴥᴊЁо ȴӦὑӐ ֮ Ȳ ὔ

Ḥ ȲЁ ṎȲЁ ᴖ ȲֵỵӰ Ȳ╝ Ѝ ֮ Ȳѿ

ПӰ ЁȲ ᴊ ȳ ᴥᴊоЁ 3̓͂ ȲⱢ֯׀֥ Ѝ ὭПЁ

҅ῶ( Ȳ1961)ȴ 

3.  

Ғ֮ ᾼ ṼМҶ ᶝ Ὼᾼ ṭЍ Ȳד1991-2020) Ἰ

2,414 m)ӱ( 2)Ȳדӂᶁ 11.4̆פּ Ȳ ѣⱢ7ѣ(14.7ʕ)Ȳ ᵐ

ѣⱢ1ѣ(6.5ʕ)Ȳד ​ mmȲ2-10ѣⱢ 3,940.6פּ ȲԓדЛ Ѭȴ

ṅשׁ ӂᶁ ⇔Юὑ8-11̆Ȳ ╓ Ɫ36-72̆Ȳ (Su, 1984)ȴ 

2. Ғ Ӣ ȴ ẃ ȸМҶ ᶝ ṭЍ

ד1991-2020 ȴ 

ד .4  

Ғ֮ ḏ ḏὭ (Su, 1984)Ȳ П Ȳ҅ῶἤ ᾬ

צ ḏȳ ḏȳ Ѝὲȳ ЍṐȳӞЍ ᴎȳ Ѝ (Quercus 

semecarpifolia)ȳ ϡ ὲ ȲẔМ ḏȳ ḏȳ Ѝὲ Є

ֵиӁ֯Җ֣ịἨ֣ ᾼ ṖМȲ ᶮכ ḏἨ ḏ Ὥȷ ЍṐ

ӞЍ ᴎѻ иӁ֯ὧ֣Ἠᴫ֣ᾼ ֮ȷ ϡ ὲѻ иӁὑ⁮֣Ἠ

ᴫ⁮֣ ԏ ᾼЍịȲ ȲЁ Ȳ ЍὲᶮכЄ ᾼ



10 

ὲὭȲ֮ ѿӞЍ ᴎἨ ЍṐⱢ כ ȲӦὑὲ ᾬ вᵶ ᾒ

ԛҒϱẔӢṎ֮ Ɫ ᾼ⁮֣ịȲ╝Ӑ Ὥ Ӣѭ Ȳ

Ȳ ҏ Л֝ ◕ᾼ ( Ṏ& ∑ Ȳ2019)ȴ 

ӞЍ Ғ֮ 215332ד87ּצ ḇ ᾬȲẔМ צ 118

Ȳ ᾬ צ 35.54%ȷᾬ ᾼּדṼᶧⱢ ȳ(Asteraceae, 40)דּ

Ȳ(Rosaceae, 29)דּ ӲӐּד(Poaceae, 18)ȷ Ɫ5.37Ȳ ᾬ

Ӣ♄₤ ṼᶧⱢכ Ὲ ᾬ ֵ(40.82%)ȳҙ֮М ᾬ(25.47%)ȳ֮ῶ ᾬ

(16.85%)ȳ֮М ᾬ(12.36%)цϚדӢ ᾬ(4.49%)(Ṏ& ∑ Ȳ2019)ȴ 

Ғ֮ ᾬῂ Ṽᶮד и Ὥ Ӣ֮Ẓ Ȳ Ὥ иכF1

Ṛ ₤(Alnus formosana type)ȳF2 Ѫ◊ ₤(Salix fulvopubescens 

type)ȳF3 Ѝὲ- ϡ ὲ ₤(Pinus armandii var. mastersiana-Pinus 

taiwanensis type)ȳF4 ḏ ₤(Tsuga chiensis var. formosana type)цF5

₤(Cyclobalanopsis stenophylloides type)5₤Ȳ Ӣ֮ и

G1ӪῧϮ ₤(Trifolium repens type)ȳG2 ЍṐ-ӞЍ ᴎ ₤

(Miscanthus transmorrisonensis- Yushania niitakayamensis type)ȳG3Ѫ֮

₤(Digitalis purpurea type)ȳG4ὄ ▀ ₤(Carex tristachya var. 

pocilliformis type)ȳG5⁶Ϣ -ῲḍ ₤(Urtica thunbergiana- Polygonum 

cuspidatum type)ȳG6 ЍṐ-Є ₤(Miscanthus transmorrisonensis- 

Deutzia pulchra type)ȳG7 ₤(Bromus commutatus type)цG8 ṭ

Ḍ - Ѥ ₤(Rhododendron lasiostylum-Pieris taiwanensis type)8

₤( Ṏ& ∑ Ȳ2019)ȴ 

5. Ӣ ᾬ 

Ғ צ ᾼᴞ Ȳ ₰ Ч (2009Ȳ2010Ȳ2011)

ᵓӣᴞ ד ȳᴞ ц ▲֯ӞЍц Ғ֮ Ԛּנ 22

ṵ ȳ63 ц2 ȴ Ѭ ҏḥὑ Ғ֮ цӞЍ Ѝ

Ể Ȳ Бצ ứ ֯ Ғ֮ Ӣ♄ ȴ 

(ϡ) ׁשṅѠᾎ 

Ӑׁשṅ ▐ ᴞ ד МЄ₤ ṵ ᾬѿϠ Ẕᾬ ȳכ

Ὲ иӁ ♄ ⇔Ȳ ӦиέМЄ₤ ṵ ᾬ♄ ⇔ ᾬῂ

ᾼ …Ȳѩ Л֝ ἤ ᾬ כ ♄ ⇔ϯ ᾬ цכ ᾼ ἤȲ
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ṳן ᾬ ▲ Ӣ ȲѿϠ Ẕ ᶮȲ ▲Ѡᾎ

Ὑֽϯȸ 

1. МЄ₤ ἤ ṵ ᾬ כ ▲ 

(1) ṵ ᾬҏ ╓ иέ 

ӣᴞ ד ▲ Ғ֮ ᾼ Ѭ ȳЍ῍ц Ѝᴒᾼ

ᾭ ȲӐׁשṅ ᴞ ד Ἤὁ ᾼ ѱ ⱢϚ ứ (point-count)ᾼ Ȳ

ḕϚ ᴞ ד ᾼҏ ╓ (Occurrence Index, OI = Ἤדצ

ḕ 1000 ЏᵂЊ МἬὁ ᾼצ ѱ ȷ  1998)ẃ҅ῶӭ ᾬ ֯

֢ ᾼד ⇔ȴצ ѱᾼứ Ɫ֯ϚЊ вȲ ὁ ֝ ᾬȲ

ѹ ᾎ ᵑ Ȳ П Ɫ֝Ϛ ȷᴖ֝Ϛ ѱ Ϛצ ѿϱ

ᾼ ἨϚ ѿϱᾼ ᾬȲ⁄ḕ ᶁ Ɫ Ϛ ȴⱢѩ ἤ

ṵ ᾬὑЛ֝ủ ד ⇔ Ὲ иӁᾼ ȲӐׁשṅ ד֢ ᾼủ

ҏ ╓ Ȳ ѠהⱢ ủ צ ѱ ѿ ủ Џᵂ ԛ ѿ

1000Ȳ֢ủ ѿ╡ủ(3-5ѣ)ȳ ủ(6-8ѣ) ȳּוủ(9-11ѣ)цҍủ(12ѣᴟ

(2ѣד иȴ 

(2) ♄  иέה

Ӑׁשṅᵓӣᴞ ד ∂ӴẔ♄ ȴה ᴞ ד ὑϚщМ

ᾼḕϚ ◕ᾼצ Џᵂ ᶁד ᾼ› ϯȲ ᾬ ֯█Ϛ ◕ᾼ♄ (Ἠ

) ⇔ Ȳ⁄ ◕М ᴞ ד ὁ ẞᾼ (Ἠ ѱ) Ϸ ֵ(

1998)ȴ֪ױӐׁשṅ Ѭ ȳЍ῍ц ЍᴒПצ ѱ

ȲԛѿϚщ 24Њ ֢Њ ᾼиᵉẃ∂Ӵ♄ ȴ֢Њה ד ♄ е

)ϯֽה ц₰ Ч 2004)ȸ 

█ ◕♄  
Ϛᾬ ֯█◕ צ◕ ѱ

ᾬ ԓ צ ѱ
ρππϷ 
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(3) ֪І  

ד ▐ ᵓӣԓ ╦ứᴯṆ (global position system, GPS)ứᴯ

(SOKKIA AXIS3 ₤)Ȳṳ ד ᴯ ᾼ ֪Іֽị⇔ Ȳ Ѡֽה

ϯȸ 

a. ứᴯ ἸȸGPS ᴩứᴯ ȴ 

b. ị⇔ȸѿ ד ᴯ Ἤ֯ị⇔ȴ 

c. ′ ⇔ȸѿ Nikon D700 ד Ȳ Sigma 4.5 mm

ᴩҙ ὁ Ȳὑᴞ ד ▐ ᴯ  ῺȲ▐ 1.3 m ▐Ὅ

ד Ȳṿӣ ֣Ѭӂ ứӂȲὁ ῏ ⁮ѠȲ Җṿ

ѱד ᾼӔϱѠⱢҖѠȷὁ Ɫѡҏ∟(ϱр 6-8 )Ȳцѡ (ϯ

р 4-6 )›ẒЊ Ȳѿ ᵍ Ἠы ҏ ֯ Мȴὁ ד ứ

Ἃ ὁ ѿ ᵍ ȴὁ ᾼ Gap Light Analyzer (GLA)

ҏὭ′ ⇔ȴ 

d. Ὼע ȳὭ ȳḔ ȸѿ GPS ᴩᴞ ד ▐ ᴯ ứᴯ∟Ȳ

ṿӣ ArcMap 10.0 ᴞ ד ▐ ᴯ ע ȳὭ ȳḔ ᾼ

Ȳ ẁᵂⱢϢⱢД ╓ Ȳ е ȳὭ ȳḔ ᾼ ῺȲϢ

ⱢД Ҡ ἤ Єȴ 

e. ị֣ Ѭи ⇔ȸ ᴞ ד ᴯ Ἤ ֣ᾼѠᴯȴ Ѡᴯ ⱢѬи

⇔П  (Day and Monk, 1974)ȲѿҖҙ ᴖṕȲᴫ⁮֣ Ȳ

ὧҖ֣ Ȳ╝ С 1 ( ) ᴟ 16 ( ) Пד ( 3a)ȴ 

f. ԓщԏῈ : ѿ ҳỂ 12 ỆứᾼѠᴯṔȲ ҏ ᾬ

П ⇔Ṕ(altitudeangle)Ȳὑ ᵂ ѿ ѠהḖҏӑắ ПщῈ

ᴍи ȲⱢԓщԏῈ ( 3b)ȴ 

g. ₤: ѿד ⱢМї 10mĖ10m ᴩϱѤ ▲Ȳ ϱѤ

∟ѿϱѤ ⇔ᵒ ד ₤ȴ 
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 3. aӐׁשṅ ▲ԓщԏῈ ӱ ȷbӐׁשṅ ▲Ѡᴯ ПѬи ⇔  

(Day and Monk, 1974)ȴ 

 

(4) ᾬ ҏ ╓ ֪І …иέ 

ѿ ἤ֫ иέד ᾼ ֪ІҔ╗ ע ȳ Ὥ ȳ Ḕ

ȳ ἸȳѬи ⇔ȳԓщԏῈ ȳ ′ ⇔ѿц ₤ ( иⱢӞ

Ѝ ᴎȳ Ὥȳ Ѝὲϡ ὲȳ ḏ ḏХ ₤) Ѭ ȳ

Ѝ῍ế Ѝᴒҏ ╓ ᾼ ȴѿ ӣὑᵅ Ӑ ᾼṚᴃ ⁄

(Akaike information criterionȲAIC)ḟứ֢ᾬ Ṿ ₤ȴױҵᵓӣSperman 

rank-order correlation coefficientѬ ȳЍ῍ ЍᴒOI ᾼד

ἤȲѿ 3 ╥ᵡ֯׀ ᾨȳ ᾼ ᶮȴ 

  

b

  

a
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2. МЄ₤ ἤ ᾬ ᾼ  

ⱢϠ Ғ֮ МЄ₤ ἤ ᾬҏ ⇔ ᾬῂ П …Ȳῴ

Ṽ ṅϢשׁ   МЄ₤ ἤ ᾬὑ֢ ҏ ⇔ᾼ ᵅȲ

ᾬῂ   ȷױҵȲὑ Ѭ Ἠ♄ юᾼ ȴ

Ṽ Ғ֮ ᾼ ₤ иכ Ὥ Ӣ֮Ẓ Ȳṳиᵑ  

ȲϠ МЄ₤ ἤ ᾬ ᾼ ȴ 

(1) Ὥ   

ᴕ (2009Ȳ2010)ᾼ ▲ѠᾎȲὑ Ғ֮ ᾼ Ѝὲ-

ϡ ὲ ₤ȳ ḏ ₤ Ὥ ₤   ȴ ЄЊ

Ɫ 20 m Ė 20 mȲ иכ 16 5 m Ė 5 mᾼЊ Ȳ Мїѿ GPS ᴩứ

ᴯȲṳ▐ ᴞ ד ȷ ᾼ 4 ṔԒѿ Ệứᴯ Ȳԛ  2 mП

ӱȲ ϱ צ П ȷ Л Ȳ10 m ▐   1 m

П ṳ ӱПȴ 

a. ▲ 

▲ ḕ Њ в Єὑ1 cmᾼὭѤ ЄЊȲṳ ӱὑ

Ѡ ϱד ᴯ Ȳṳ Ѭ Ἠ Ṕᾼ ȳ׀♄ᾭ

ȴ֮ DBHЊὑ1 cmὭѤȳ Ѥц Ӑ ᾬᾼ ц Ȳṳ

ậ ѤӐ ᾬᾼ ȴЄὑ1 cmᾼὭѤḕד ▲ϚװȲѿϠ

Ѭ Ὥ Ѥד ᾼ ȴ ᾬ ứѿ ᾬ (Flora of Taiwan)ϡ

ᾪⱢṼ (Boufford et al., 2003)ȴ 

b. иέ 

Ԓ ҵ ▲֮ Ở П ᾬ ᴩ Ȳὑѝ М

Ϥ ᾬ ȳ֢ᾬ П ȳ ȳҏ Њ ц Ю Ȳ

֢ᾬ ὑ ▲ МП ⇔ȳ ⇔ц ⇔Ȳԛ דכ ȴ ֢

ᾬПЮ ѿ ╓ (importance value index, IVI)ế (importance 

value, IV)ῶӱȲ҅ῶ█ ᾬ֯ МἬҜצП ἤȴѿϯⱢIVIIVᾼ

Ѡᾎȴ 

⇔ (density) = 
█ ᾬ П ế

Ἤ ▲П
                           

⇔ (frequency) = 
█ ᾬҏ П

Ἤ ▲П
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⇔ (dominance) = 
█ ᾬ ế

Ἤ ▲П
                      

ד ⇔ (relative density)% = 
█ ᾬ П ế

Ἤ ▲П
 Ĭ100 %        

ד ⇔ (relative frequency)% = 
█ ᾬП ⇔

Ἤצ ᾬ ⇔П ế
 Ĭ100 %   

ד ⇔ (relative dominance)% = 
█ ᾬП ⇔

Ἤצ ᾬ ⇔П ế
 Ĭ100 %   

╓ (IVI)ʦד ⇔ʞד ⇔ʞד ⇔=300 

(IV)ʦד ⇔ʞד ⇔=200 

(a) ⇔(density)Ὥи ⇔╓ (stand density index, SDI)  

▲ в ᾿ Єὑ1 cmПὭѤ Ȳ вП

ὭѤ ⇔Ȳᵛ ᴯ ( /ha)ȷױҵȲ ПὭи ⇔ᵛ ֢ὭѤ

П Ғ ∟ ѿ Ȳ ᴯⱢ(m2/ ha)ȴ 

(b) ᾬ ֵ ἤиέ 

ⱢϠ Ѭ ♄ ᾬ ֵ ἤᾼ ȲӐׁשṅѩ ὭѤПᾬ

ֵ ἤ ѿᾬ ȳShannon-Wienerֵ ἤ╓ (Shannon-Wiener diversity 

index) ếGleasonᾬ ⇔╓ (Gleason richness index) ᴩ Ȳ֢еה

ֽϯ: 

Shannon-Wienerֵ ἤ╓  Ὄ В ὰὲ             

sⱢᾬ ȲniⱢ i ᾬ ᾼ ȲNⱢ в  

Gleasonᾬ ⇔╓  Dgl = īs/lnA                       

sⱢᾬ ȲAⱢ  

ϱ ▲ᾼὭѤ Ѭ Ἠ Ṕắ ⇔ и6כ (ѵ

Ȳ2004)Ȳиᵑ0Ɫḥצ Ἠ ṔȲắ Ể Ҝ Ể ᾼ25%ѿϯ

Ɫ1Ȳ25-50% Ɫ2Ȳ50-75% Ɫ3ȲЄὑ75%Tӑ ⁄ Ɫ4Ȳ

⁄ Ɫ5ȴױҵȲ иכЊὑ5 cmȳ5-20 cmế20cmѿϱ

3 ȲиέЛ֝ ắ ⇔П ȴ 

֢ Л֝ ПὭѤ Ѭ ПᾭᾓȲѩ ḕ ὭѤП

Ở иӁ(ᵶ Ѭ ϺײἨ♄׀ )ȳắ Ѭ ᴖײϺПὭ
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Ѥ иӁȲếắ Ѭ ὭѤᵀЬ׀♄П иӁȲѿ ẁϠ

Ѭ ᾼכ ╥ᵡ Ὥᾼ כ ȲἨ ὭᾼḆ ȴ 

֢ ѿҏ ⇔ᵂⱢ Ѭ ד ⇔╓ Ȳѿ ᴷ Ѭ ҏ

⇔ Ὥ Ѭ ӫἨ Ṕ ѩẂᾼ …Ȳѿ Sperman 

rank-order correlation coefficient֢ Ѭ ҏ ╓ Ѭ

ӫἨ Ṕ ᾼד ἤȴ 

(2) Ӣ֮   

Ӑׁשṅὑ Ғ֮ Ȳ Ӣ֮ᾼ ֪ӞЍ ᴎȳ

ṭῂ ȳӞЍḌ Ѥ ⇔֯ ҵ ᶮדҠ иכ Ẓ

Ӣ֮( 5)ȲⱢ МЄ₤ ἤ ᾬ ╥ᵡ Ẓ ₤

Ӣ֮ᾼῈ иӁȲ֪ױὑẒ ₤ᾼ Ӣ֮   ȴ

Ẓ ⇔ᾼ Ӣ֮ṳѿЁ֮ꜜ ӱ ꜜȲ ЄЊⱢ20 m 

Ė 20 mȲԛ и16כ 5 m Ė 5 mЊ ȴ ▲иέ Ѭ Ὥ

Ѥ ӫ ᴷѠᾎцẔ иέֽ Ὥ  ȴ 

ṅשׁ ∟Ȳ ḕ5 m ᴯᾼ ᾬῂ ⇔Ȳ ҏ

3D Ȳ ḕד Ϛװ Ȳѩ ḕד Ѭ Ӣ

֮╥ᵡ כ ȲӼ Ѭ ὑ֮ױ♄ ὑ  ꜜ ╥ᵡ

צ о ȷױҵȲ▐ ҵמּ ᴞ ד Ѭ ֯ ♄ ᶮȲ

Ϡ Ѭ ᾬῂ ⇔ᾼ ֻἤȴ 

3. Ѭ Ἠ Ṕ ӫ  

(1) ӞЍὭ Ẓ ὭѤ ᾭᾓ 

Ӑׁשṅ ᴕѵ (2014)ѠᾎȲ ▲ Ғ֮ ӞЍὭ ᾘ Ẓ

ὭѤȲḕ ὭѤ ϱ ᴩ Ȳṳ Ѭ ӫᾼ

ẔDBHЄЊȲ֝ ᴩ Ѐ Ȳ Ἠ Ṕắ ⇔Ȳѩ Л֝

⇔ד ᾼ ἤȲцὭѤắ ᾼײϺ Ȳὑ201910דѣ ᴩ Ϛװ ▲Ȳ

10ᴩד9ѣȳ2021ד2020 ▲ȴ Ѐ ѿὭѤ Ѐ   ѿ

ȷ ѿ (debarking signs)ȳ Ѐ (debarked area)Ȳѿ

ц (debarked trees)3 Ю Ȳԛ ѿẒװ ▲ᾼ щ Ḗ ȴ 

זּ (2) ᾎ ▲ Ғ֮ ὭѤ ᾭᾓ 
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Ӑ זּ ᴩ ▲Ȳὑ20207דѣᴟ8ѣ ᴩ ▲ȲᾘӞ

ЍὭ ȳ Ὥ ȳὧ Є Ḕ ᶁлиӁȲḕ ᴟю 200 mȲԚ

19 100 m Ė 5 m 1 50 m Ė 5 mᾼּז Ȳṳ ₣᾿Ἇ Ὥ

Ѡ֣ ᴩϱѤ ▲Ȳּנ ὭѤ ȳDBHȳד ᴯ ȳ   ц ֮ ȴ 

ד (3) ϱѤ ▲ 

Ӑ Л֝ủ Ѭ ᾼ  ᾭᾓȲὑ20211דѣȳ

4ѣȳ7ѣȳ9ѣ ᴩϱѤ ▲Ȳ ҵמּ֥ ᴞ ד Ἤὁ Ѭ ᾼҏ

ḥᾭᾓȲ ד ᵂⱢ ȲӐ ד Ɫ МїȲ 10 m Ė 10 

mᾼӔѠᶮ Ȳṳὑ20211דȳ4ȳ7ȳ10ѣ ᴩϱѤ ▲Ȳ Ѥ

ὑЛ֝ủ ắ Ѭ ᾼ ᾭᾓȲ ὭѤ ȳDBHȳ   ц ֮

Ȳ֪ד ᶁצ ֪ІȲ֪ױӐ ᾼ ד ᾼ

֪І ᴩSperman rank-order correlation coefficientȲ ᴷ

֪І ╥ᵡẓדצ ἤȴⱢ ᴷ Ѭ ҏ ⇔ Ὥ Ѭ

ӫἨ Ṕ ѩẂᾼ …Ȳ֢ד ѿҏ ⇔ᵂⱢ Ѭ ד

⇔╓ ȲѿSperman rank-order correlation coefficient֢ Ѭ ד2021

1ѣȳ4ѣȳ7ѣȳ9ѣᾼҏ ╓ ϱѤ ᾼד ἤȴ 

4. МЄ₤ ᾬП ︢ Ӣ ▲ 

︢ Ӣ כ МЄ₤ ᾬ ᾼ (́ ѝȲ

2015ȷAchhami et al., 2016; Albery et al., 2018)Ȳ ᾬᾼ Ӣ ᾼ☼ᴩ

ủצ ἤ(Bye and Halvorsen, 1983; Marcin et al., 2007; Albery et al., 2018)Ȳ

Ғϱ Ғ ᾼӻ ―ᵓἤȳ ⅎ ֵ ἤȲϢⱢД ֪ ЄȲצ

Ӈ ∂Ӵ֮ вМЄ₤ ᾬ ︢ Ӣ כ ╬ᾭᾓᾼ Ȳ

ṳ   Ϡ Ẕ Ӣ ד כ оȴ 

(1) Ӑ  

ᵓӣ ᴩМЄ₤ ᾬᾼ ︢ Ӣ ▲ Ӑ

(Dryden et al., 2005)ȲӐׁשṅὑ ▲ ḕ ѣן МЄ₤ ᾬᾼ

( ) ᴩиέȴ ⇔ ᴕ´ ѝ(2015)ȲṼ ᴥ ҵ ȳ Ằ

⇔ иכ 5 ȷ Ѭ ὑ Ȳ Ϛ√╚ Aȷ

Ѝ῍ Ѝᴒ юȲ ậ Ҡ ╚ Aᾼ ȴ 
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֪ Ѭ ᾼ ṿ ᵧ Ȳ֪ױḕ Ӑן

6-10 Ȳ ᵛὍϤ 5 ᶈ ⅔Ȳ ӱ ѡ ȳ֮ (GPSᴯ )ȳ

щ ᾭᾓц ᾬ ȴӦὑ ҵן ᾎ ᾼ ȲⱢṿ

иӁᶁлȲḕ ןֵ 5 Ȳḕ ᴟю 50 mѿϱȲ

ḕ ѣᴟюן 15 ȴԛ∟ ⅔Ѐ ὑצ’ᵐ ᾼ’ᵐ Мѿᵅ ’

ȲϚщᾼ׀ ן ᶙכ∟Ԓ ֫ Ὅ׀ 4̆ ᵐ ȴⱢ ю ​

Ӑ₇ ᾼД Ȳḕѣ ן Ɫנϱ 6-8 Ȳщ Ɫ ᴟֵ Ȳ

ן 2-3щȴ 

︢ Ӣ иέѿ Ғ֮ ᾼ Ѭ Ɫѻ ṅשׁ

Ȳ֪ Ѝᴒ Ѝ῍ᾼ ЛὔȲ Ҡ ן

Ṝ ᴩиέѩ ȴ 

(2) Ӑ Ӣ  

― ї ᾎ(fecal centrifugation-flotation method)╥ ― Ӣ

ἤ ᾼѠᾎПϚȲᵛ―╥ׁשṅ ―ᾼ Ӣ ᵜ −юȲ

їѠהҠѿṿ ― ᵜḆצ ֮и Ȳṿ ⇔ ᾼ ―Ғ ḛ Ȳ

⇔ ᾼ Ӣ ᵜѩ ὔ ϱ (Dryden et al., 2005ȷ´ ѝȲ2015)ȴ 

Ӑׁשṅ ᴕ ԏМ(2009)ȳ´ ѝ(2015)ȳDryden et al.(2005)ᾼѠᾎȲѿ

― ї ᾎ ᴩ Ӣ Ȳ ӣ ế Ѭ(ѩ =1.024)ȷӦὑ

Ӣ ᵜ֯ ȲᴖЛ╥֯ḕ֯׀ ӂᶁиӁȲ֪ױḕ

Ӑ ᴩ ― ї ᾎ ṳӂᶁПȲѿװ3 Ғᵒ ᾼ ȴ ∟ᵓӣ

ԏ Ӣ ᾼ ᵜṳὁ ȲṼ ᵜᾼҵ ᶮ (ЄЊȳᵜ ⁴⇔ȳ

צ ȳצ Ӫ ҵ ȳ ᴥ ) ᵜвᾼв ᾬ(צ Ӄ ȳᵜ

и ᾼ ⇔ ) Ӣ ᾼ Ȳṳ ӴМ Є Ṇ

ԏМ ԛ ȴ 

Ӑׁשṅ ᴩП ― ї ᾎᾼḔ ֽϯȸ 

a. ₇ 1 gȲ 20 mLὮȲԒҒ5 mL ế ѬȲѿⱶ

и ṿП ế Ѭ҉и ֥ȲԛҒϤ10 mLȲѿ60ӭ

ὑҫϚ 20 mLὮȴ 

b. ∟ᾼ Ϥ15 mLї Ȳ ὑ ї ѿ1200 rpmї5и ȷ 

c. ї ậҏ᾿ӴȲ Ғ ế Ѭᴟ ї ᵧῶ ϩȷ 
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d. ḕ ї Ѐ ѿ22 mm Ė 22 mmⱶѱȲ ⱶѱ ȲẔ Л ᾚȷ 

e. Ѧ 30и Ȳậ ⱶѱὑ ϯ ▲ṳ (֝ ᵜ Ϛ ᴩ

)Ȳױᵛḕᵌ ᾼ ᵜ EPG (eggs per gramȲḕᵌ ―ᾼ ᵜ )ȴ 

f. ḕԌ Ӑӣ֝ Ѡᾎ Ȳậװ3▲ ӂᶁEPGȴ 

(3) Ӣ ᵜ иέ 

Ӑׁשṅѿứ ᾼ ѠהȲиέ Ғḕ ѣМЄ₤ ἤ ᾬᾼ

Ӣ ╬ᾭᾓȲи иέḕѣ ╬ ӂᶁEPGȴ 

╬ ȸ֯Ἤצắ ᾼ ӐМắ Ӣ ╬ᾼ ӐἬᴷᾼѩẂȴ е

 ϯȸֽה

m/n Ĭ100% 

nⱢắ ᾼ Ӑ ȲmⱢ ҏắ Ӣ ╬ᾼ Ӑ ȴ 

ӂᶁ ᵜ ȸ֯ Ἤצắ ӐМȲḕеᵌ МᾼӂᶁEPGậӂᶁ Ȳ

Ҡῶӱḕ ѣ Ӣ ᾼד ╬ ⇔ȴ  

×EPG/n 

EPGⱢắ ╬ Ӑ ḕᵌ Мᾼ Ӣ ᵜ ȲnⱢắ ᾼ

Ӑ ȴ 

Ɫ Ғ֮ МЄ₤ ἤ ᾬḕѣ ᾼ ╬ ȳӂᶁ Ӣ ᵜ

оȲѿ᾿Ѡ ᵧ ȷⱢϠ Ѭ Ӣ ╬ᾭᾓ

Ѥ ᾼ …Ȳиᵑ ḕѣᾼ ╬ ȳӂᶁ ᵜ Ѥ ӫ

ᴩSpearmanד иέ Ẓ῏ᾼד ἤȴ 

5. Ѭ ᴷ 

ᵓӣᴞ ד ὁ OI ṳ זּ֥ ᾎ(Ḉⱷⱷ Ȳ2006)

ПЛṶԒ Ẓ ᾭᾓȲ ц и Ἠ

ᾼ ▲щ Ȳ ᴷ Ғ֮ ♄ ᾼ Ѭ Ȳṳ ›Ϣׁשṅѩ ╥

ᵡ ҏ ȴ 

ᾎⱢϚ ⇔ᾬ Ȳ ҏ ⇔Ἠ ᾼѠ

ᾎ (Neff, 1968)Ȳ ᵂḔ ὔȲԒ֯ ứ֮ ӱҏֵ Ȳṳ

вᾼ Ȳ ∟ ϤеהD=ḕе / (ӂᶁи щ Ĭḕѡӂ

ᶁ )(Mayle et al., 2000)Ȳv Ҡᵓӣ ᴯ ⇔D ҏϚ֮ П ᾬ
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ȴ 

(1) ӂᶁи щ  

ӂᶁи щ ╥╓ ᾼᾭ оכ ѿ ᾼᾭ ȲἬ

ᾼ ȲϚ ҵᾼ Ҡѿ’׀ ҙדᴟϮדѿϱȲ’׀ ᾼ  ắ

ẞ ȳ ЄЊȳ ֮ ἤȳ ​ ȳủ ȳ ᾬᾼ ȳ

ὖ ᾼậ ȳ Ӣᾬᾼи Ἠ╥ ᾼ ֪ ᾼ  (Neff, 1968)ȴ

 (1990) ὑ   Ѝᴒ(Capricornis swinhoeiȲ Ѝᴒ) и שׁ

ṅ Ȳ ᾼи ếד ⇔ȳӂᶁ ⇔ᵧ Ӕד Ȳế Ἰ ⇔ᵧ

ד ȴMarques et al. (2001)∂ Ṿᾼᴷ ѠהⱢ֯ ỞП›Ȳ

Ԓὑׁשṅ֮ ᴩ и ᾼ Ȳ ᾼщנ Ɫ  и

щ Ȳḕѣ ӱ ᾼᴯ ṳ Б ᾼ и ⇔Ȳ―Ҡ ᴷ

ṅשׁ֯ ᾼӂᶁи ȴ 

(2) ḕѡӂᶁ  

ḕѡӂᶁ ᵛϚ ᾬϚщ ᾼװ Ȳ Neff et al. (1965)ế

Ѭ ᴿѹ֝ד₤ ᾼҖּמּר  (Ce. canadensis) ᾼׁשṅ Ὠ

12.52Ñ1.38/щ (N=598)ȲӐ ѿ 13 /щᾼ Ɫ Ȳẃ ᴷ

Ѭ ᾼ ȴҫҵNeff (1968)Ἤ∂ ᾼЄ₤ דּ ᾬ  12-14 Ȳ

ѿц Ӕ∑(2005)ὑ ӰЍ Ѝ ֮ Ѭ ḕЊ ᴷ

ᾼḕѡ Ɫ 8.16-13.92 /щȲꞋפּ ϚḔќ═ױ ᾼ ȴ 

(3)  

Ӑ ὑ Ғ▐ ҵמּ ᴞ ד Ȳ Ѭ ᾼҏḥȲ ד֥

Ἤὁ Ѭ ПOIȲ֪ ‹ṅᾘӣПשӐׁױ ứ֮ Ȳѿᴞ ד ⱢМїȲ

  10 mȳ  4 mȳ  64 m2ᾼϫֿᶮᾭ Ȳ ҳ Ꞌ צ ᴥ

ᵂⱢ ꜜ ȴ 

(4) Ѡᾎ 

Ӑׁשṅ ӣṶԒ ᾎȲ֯ҟדᾼ10/24-25ứ ѿ ҏꜜ

∟ Ȳ12/19-20 ᴩ ц ᾼ ▲ᵂ ȲṳᾘӣП›ᾼѠ

ᾎ  13 Ȳ2/16-17ȳ4/10-12ц6/18-19ᴩἬצ ᾼϮװ ▲Ȳ

Ӧὑḕװ ▲ ꞋЊὑ Ἰ ᾼ ᵅи щ  (ҙד)ȲἬѿ֯

ᴩ ⇔ Ҡѿ᾿ ▲ щ Ϥ и щ ȴ Ѭ ᾼ ―
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ἤצ Ϛ Ϛ Ȳ֪ױ ᵧ ᾭиӁȲἨ и ᾭȳ

иכ иӁȲⱢϠ ᵍ֝ Ȳ юὑ 15 ᾼ ᵂ

ȲЛԝϤ ȴ ᾼ ᴶМї ҏ ȲᵛЄ и ֯ ҵȲ

ӼЛԝϤ Ȳ  (Ḉⱷⱷ2006)ȴ 

6. ϢⱢД МЄ₤ ἤ ṵ ᾬҏ ╓ ♄ ᾼה  

(1) ᴟӞЍ ЍЀ Ṟ 

ᴞ20212דѣ ᴟӞЍ ЍЀᾼ Ṟὢ ᴞ Х

Ἃ ᴟ ϱϝ Ȳḕѡ юҒ 4 ȲⱢϠװ Ἃ  Ṟὢ ╥ᵡ

Ṟ Ể ᾼҏ ╓ ♄ ṅѿשȲӐׁה Ṟ

ᾼ ЍḔ ϱП 9 ד ᴯᵂⱢ Ȳṳ Ṟ ᾘ ᾼ

8 ד ᴯ( 4) ѩ 3-5ѣד2020 3-5ѣד2021 Ѭ ȳЍ῍

Ѝᴒᾼҏ ╓ ♄ צᵡ╥ה ȴиέ›Ԓѿ Shapiro wilk 

test ứ╥ᵡⱢ и Ȳe ╥⁄ṿӣכ Ӑt ứ(paired sample t test) и

έẔ ἤȲ ‍ иӁ⁄ᵓӣ№ қ ứ(Wilcoxon signed 

rank test) иέ╥ᵡẓ ȴ 

(2) COVID-19Ϯ Ṯꜟ ᶹ ạᾼ  

֪ ד2019 COVID-19 Ởὑѷꜜ֢֮ Ȳԓ Єֵ ╜ἈБ Ω

Ӂ ≡ᾭ ṳ ╟ ᾛᾼ⅔ (Karnon, 2020)ȴ ⱢϠכ Ϣ

♄ Є оֽᴶ Ӣ ᾬ ẁϠ›Ἤӑצᾼ (Manenti et al., 

2020)ȴ ֵ›Ϣׁשṅ ὨῶὙȲϢⱢД ᾬᾼ ӻ☼(Gutzwiller & 

Anderson 1994)ȳ (Simon et al., 2001)ȳ (J & Anthony, 2000)ȳѯӕ

(Simon et al., 2001)Ȳѿц ᾬᾼ ғכ (Phillips & Alldredge, 2000)ȴ

ԓ ὑ ד2021 5ѣ 19ѡ сᴟϮ Ȳ7ѣ 13ѡ ⅔Ȳṳὑ 7ѣ 27ѡ

֫ϡ ȴ ӞЍ е Ṯꜟ ╟ȲϮ ὑ Ӣȳ ᶧ ═ȳ

Ӈ ἤὢ ȳ це Ἤ ПҵȲ е ᾼЍ⅞ԓ Ȳṳ ѦϢ

Ϥ е Ӣ ’ ȴ ὑ‍ ϚҏϤЀПљҵ Ὅ₤ Ȳ ═

1 mׄԓῂӻ Ȳṳ Ѧ 10Ϣѿϱ ȴᴟ 7ѣ 13ѡ ⅔Ȳ ὍϚ

Ḕ ᴟϱ 100ϢȲ Ṟ Ὅᴟ ᾼצ 40%ȴᴖЍ⅞ȳ Ѝ ц

֮═ ȴ ӻ ԏ ᾼ ( 38) Ғ ὑꜟ

ᾼϢ ♄ Є юȲ М ד2021 5ѣ ד2020 5ѣᾼ ⅎϢ Є

ד ȷ6ѣӦ ᾼד2020 78,256Ϣװϯ ᴟ ד2021 14,145Ϣװȷ7ѣѣӦ 2020
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ᾼד 96,966Ϣװϯ ᴟ ד2021 17,509Ϣװȴ╝Ӑ ѩ ӑắ ᾼ 2020

ד 5-7ѣ ꜟ ᶹ ד2021 5-7ѣ ȲѿϠ Ϣ ♄ Є ᾼ юϯȲ

ҒМЄ₤ ἤ ᾬ♄ ᾼ Ȳṳ › ◕М ὁ ẞׁשṅ

ѿҵϢ ᾼד ( 5)Ȳѩ Ϣ Ѭ ȳЍ῍ȳ Ѝᴒᾼҏ ╓

╥ᵡצ (иέѠה ṞП Ȳṳѩ(֝ד 3 ֯Ӫ

щᾼד ♄ ȴиέ›Ԓѿ Shapiro wilk test ứ╥ᵡⱢ иᵉȲ ╥⁄

ṿӣכ Ӑ t ứ(paired sample t test) иέẔ ἤȲ ‍ иӁ

⁄ᵓӣ№ қ ứ(Wilcoxon signed rank test) иέ╥ᵡẓ ȴ 
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4. ӞЍ е Ғ֮ Ѝ Ṟ ᴞ ד ᴯᴯ

 

 

5. ӞЍ е Ғ֮ COVID-19Ϯ ᶹ Ѭ ȳЍ῍ȳ

Ѝᴒ♄ ה Пᴞ ד ᴯ  
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Хȳ  

֯ᴞ ᾭ Ȳ Ѭ МЄ₤ ἤ ᾬ ᾬӢ Ṇ ⱢϚ

ӂ ᾭ Ȳ ᴖ Ѭ ∟Ȳ ᾼ ϩϷс

Ȳ֪ױ Ѭ ҠᵂⱢ Ὥ ᾼ╓ ᾬ(₰ Ч Ȳ2011)ȴ

▲ᶦ ḆҒϠ Ѭ П♄ ȳậה ᴩⱢцẔ Ὥ Ȳ

ᴷ ᷄ҏד ᾼṮᾙѠᾎȴ 

ᶦ Ὠכṅשׁ ὑ Ғ֮ Ѭ ᾼ ḆὙצ ᾼṼ ȷ

ẁ Ѭ ᾼӢᾬ Ӣ П ȲṳҠᵂⱢ Ӗ Ӕ Ӣ ᾬԚ

ᾼ Ἐȷ֯Ϛ Ӗ Ѭ ậӔ ᾼᴩ Ȳ Єо юϢ

Ӣ ᾬᾼ Ȳѿטּ ֯ӑẃᶺ Ѭ ếӂԚ ȴ 

Ӑ ֽϯȸ 

(Ϛ) ẁ Ғ֮ МЄ₤ ἤ ṵ ᾬ ȳῈכ иӁ ♄ ⇔

ȴ 

(ϡ)∂ӴМЄ₤ ἤ ṵ ᾬậ ᾬ ủ ἤ ֻȴ 

(Ϯ) Ӣ иέȲ ᴩ ἤ ᾬᾼ ᴷȴ 

(ҳ) ᴷ Ғ֮ МЄ₤ ἤ ṵ ᾬ ᾼ Ȳ ẁ

П ᴕȴ 

(Х) Ғ ᾬ   …  ȴ  
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гȳ Ὠ  

(Ϛ)МЄ₤ ἤ ᾬ כ ▲ 

1. ᴞ ד ▲ 

Ӑׁשṅὑ20202דѣᴟ20218דѣԚ 44 ᴞװ ד ȴᴞ

ד ▐ ᴯ ᴕ Ể ֮ ȳ ⇔ȳ ᾬҠᵓӣ ֽѬ ȳ ᾬ

ֽ Ἠ ( 6)ȴ▐ ὑ ϱѿ ȳṔ Ệứד Ȳ ֮

0.3-0.8 mὁ ( 7)Ȳᴞ ד ᴯ ▐ ֽῶ 1Ȳ ứֽ

ῶ2ȴׁשṅϢ ḕ1-2 ѣṥ ד ȲḆװ1 қ ᴃȲѿ ד’ Ӕ

ᵂȴ 

 
 6. ӞЍ е Ғ֮ ₤8ѣМЄד2ѣᴟ2021ד2020 ἤ

ṵ ᾬ כ   … ▲Пᴞ ד ᴯ ẔὭ₤ȴ(ὲ ȸ Ѝὲц

ϡ ὲ) 
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7. Ӑׁשṅּמҵ ᴞ ד ▐ ᶮȴ 
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7. ( )Ӑׁשṅּמҵ ᴞ ד ▐ ᶮ

( )ȴ 



1 

ῶ 1.ӞЍ е Ғ֮ ₤8ѣМЄד2ѣᴟ2021ד2020 ἤ ṵ ᾬ כ   … ▲ᴞ ד ▐ ѡ

 ( Ṇ ⱢWGS84) 

 

  

 (X) (Y) ▐ ѡ  ḇѡ  Џᵂ   Ὥ₤ 

JC07 120.885593 23.475072 2020/2/1 ▐ М a 12,424 Ѝ  ӞЍ ᴎ 

JC08 120.885182 23.474417 2020/2/1 ▐ М 12,438 Ѝ  ӞЍ ᴎ 

JC09b 120.884790 23.474010 2020/2/1 ▐ М 13,208 ὭЍḔ  Ѝὲ ϡ ὲ 

JC11 120.882132 23.470353 2020/2/1 ▐ М 10,699 ὭЍḔ  Ѝὲ ϡ ὲ 

JC12 120.887905 23.475632 2020/2/1 ▐ М 13,649 ЍḔ  Ѝὲ ϡ ὲ 

JC13 120.890394 23.475607 2020/2/1 ▐ М 11,630 ЍḔ  ӞЍ ᴎ 

JC14 120.901577 23.476753 2020/2/10 ▐ М 12,540 ӞЍ ЍЀ ḏ 

JC15c 120.901703 23.477097 2020/2/10 ▐ М 9,665 ӞЍ ЍЀ ḏ 

JC16 120.886676 23.480677 2020/2/10 ▐ М 12,852  ḏ 

JC17 120.890355 23.478262 2020/2/11 ▐ М 13,570 ӞЍὭ  ḏ 

JC18 120.890351 23.478016 2020/2/11 ▐ М 10,690 ӞЍὭ  ḏ 

JC19 120.882620 23.470771 2020/2/11 ▐ М 13,614 ὭЍḔ  Ѝὲ ϡ ὲ 

JC20 120.888642 23.481557 2020/2/14 ▐ М 13,540 ὧ Є  Ѝὲ ϡ ὲ 

JC21 120.894005 23.472663 2020/2/14 ▐ М 13,518 ὭḔ  Ѝὲ ϡ ὲ 

JC22 120.893539 23.472383 2020/2/14 ▐ М 13,541 ὭḔ  ḏ 

ȸa. ▐ Мד Џᵂ ᴟ20218דѣ 

b. ὑ2020/6/21ᴯ Ȳ ȸ120.884816, 23.474043 

c. ὑ2020/6/21ᴯ Ȳ ȸ120.901643, 23.477117 
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ῶ 1( ).ӞЍ е Ғ֮ ₤8ѣМЄד2ѣᴟ2021ד2020 ἤ ṵ ᾬ כ   … ▲ᴞ ד

▐ ѡ  ( Ṇ ⱢWGS84) 

 (X) (Y) ▐ ѡ  ḇѡ  Џᵂ   Ὥ₤ 

JC23 120.889968 23.477825 2020/2/15 ▐ М a 12,040 ӞЍὭ  Ὥ 

JC24 120.883389 23.472249 2020/2/15 ▐ М 13,522 ὭЍḔ  ӞЍ ᴎ 

JC25 120.899736 23.476303 2020/3/7 ▐ М 12,385 ҇ Ὥ  Ὥ 

JC26 120.891479 23.478522 2020/3/7 ▐ М 12,446 Є ḏ Ὥ 

JC27 120.890403 23.475781 2020/3/8 ▐ М 12,526 ЍḔ  ӞЍ ᴎ 

JC28 120.886840 23.478469 2020/4/12 ▐ М 11,770 ὧ Є  Ѝὲ ϡ ὲ 

JC29 120.890010 23.484000 2020/2/13 2020/4/12 1,414 ὧ Є  Ѝὲ ϡ ὲ 

JC30 120.888804 23.479754 2020/2/13 ▐ М 13,521 ӞЍ ЍЀ ּמ  

JC31 120.900887 23.476463 2020/2/13 ▐ М 12,163 ӞЍ ЍЀ ḏ 

JC32 120.897149 23.475690 2020/2/13 ▐ М 13,567 ὭḔ  Ѝὲ ϡ ὲ 

JC33 120.885472 23.472971 2020/2/14 ▐ М 13,524 ὭḔ  Ѝὲ ϡ ὲ 

JC34 120.883480 23.471384 2020/2/14 ▐ М 13,550 ὭḔ  Ѝὲ ϡ ὲ 

JC35 120.888048 23.474405 2020/2/14 ▐ М 13,524 ὭḔ  Ѝὲ ϡ ὲ 

JC36 120.895252 23.471782 2020/2/14 ▐ М 12,798 ὭḔ  Ѝὲ ϡ ὲ 

JC37 120.895760 23.472282 2020/2/14 ▐ М 12,180 ὭḔ  Ѝὲ ϡ ὲ 

ȸa. ▐ Мד Џᵂ ᴟ20218דѣ 
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ῶ 1( ).ӞЍ е Ғ֮ ₤8ѣМЄד2ѣᴟ2021ד2020 ἤ ṵ ᾬ כ   … ▲ᴞ ד

▐ ѡ  ( Ṇ ⱢWGS84) 

 (X) (Y) ▐ ѡ  ḇѡ  Џᵂ   Ὥ₤ 

JC38 120.895839 23.475454 2020/2/14 2020/4/11 1,364 ЍḔ  Ѝὲ ϡ ὲ 

JC39 120.893069 23.475290 2020/2/14 ▐ М a 8,682 ЍḔ  ḏ 

JC40 120.899036 23.475741 2020/2/14 ▐ М 12,049 ЍḔ  Ὥ 

JC41 120.891550 23.478857 2020/2/15 ▐ М 13,506 Ὥ   

JC42 120.893902 23.479018 2020/2/15 ▐ М 13,448 Ὥ  Ὥ 

JC43 120.897170 23.477280 2020/2/15 ▐ М 13,483 Ὥ  Ѝὲ ϡ ὲ 

JC44b 120.880356 23.470360 2020/4/12 ▐ М 12,136 ὭЊ⅞ Ѝὲ ϡ ὲ 

JC45 120.887525 23.477497 2020/6/21 ▐ М 10,468 ӞЍὭ  Ѝὲ ϡ ὲ 

JC46 120.887072 23.476992 2020/6/21 ▐ М 10,300 ӞЍὭ  Ѝὲ ϡ ὲ 

JC47 120.881908 23.472433 2020/7/21 ▐ М 4,868 ӞЍὭ  ӞЍ ᴎ 

JC48 120.890369 23.485224 2020/7/21 ▐ М 5,778 ӞЍὭ  Ѝὲ ϡ ὲ 

JC49 120.890395 23.483922 2020/11/16 ▐ М 6,923 ὧ Є  Ѝὲ ϡ ὲ 

JC50 120.890675 23.483470 2020/11/16 ▐ М 6,924 ὧ Є  Ѝὲ ϡ ὲ 

JC51 120.889670 23.484934 2021/3/20 ▐ М 3,947 ὧ Є  Ѝὲ ϡ ὲ 

ȸa. ▐ Мד Џᵂ ᴟ20218דѣ 

b. ὑ2020/6/21ᴯ Ȳ ȸ120.880436, 23.470304 



1 

2. МЄ₤ ἤ ṵ ᾬ כ ▲ 

ᴞ ד2020 2ѣᴟ ד2021 8ѣȲ44 ᴞװ ד Џᵂ Ɫ 493,425

Њ Ȳד ẞ ṵ Ѝ῍ȳצ Ѭ ȳ Ѝᴒȳ (Melogale 

moschata subaurantiaca)ȳ (Mustela sibirica taivana)ȳ (Martes 

flavigula chrysospila)ȳӪ ї(Paguma larvata taivana)ȳ ὲ (Tamiops 

maritimus formosanus)ȳ ᵭὲ (Dremomys pernyi owstoni)ȳ (Macaca 

cyclopis)ȳ (Sus scrofa taivanus)ȳЄṚ (Petaurista philippensis 

grandis)ȳӪ (Petaurista alborufus lena)ц (Ursus thibetanus 

formosanus) Ԛ 14 ȷẔМȲМЄ₤ ἤ ṵ ᾬҔᵶЍ῍ȳ Ѝᴒ

Ѭ ᾼצ ѱ Ɫ 21,512 ( 8)ȴ 

֯Ἤ ẞᾼ ṵ ᾬМȲצ ֵѴ ᾼ ѱȲ М Єֵ Ɫ ѴȲ

Ҭ֯ ד2020 9ѣ 5ѡц 9ѣ 6ѡ ҏ Ẓ ᴿ ѻѴȲὑ 9ѣ 5ѡϯр

4 ҏ ὑ JC47Ȳ̓ ᴟ 6 ҙȲṳὑ 9ѣ 6ѡנϱ 7 ҙϭҏ ὑ JC47Ȳ

ᴖ֝ѡ 6 ҙẔМϚ ҏ ὑ JC28ȴẒ ѻѴꞋ Ȳѹὑѡ ∟Ь

♄צ Ȳ JC28ц JC47 ȲẒ ѻѴѪᴥ Ȳ֪ױЛ Ɫӑ

ц ᾼ Ѵȴ 

ᴞ ד Ӽצ ẞ ȲҔ╗ᴊ (Pyrrhula erythaca owstoni)ȳ Ѝ

(Periparus ater ptilosus)ȳ‌￼Ѝ (Parus monticolus insperatus)ȳ ש

(Carpodacus formosanus)ȳּמ Ѝ  (Aegithalos concinnus concinnus)ȳ

ȳ(Trochalopteron morrisonianum)ה ȳ(Liocichla steerii)ה ה

(Alcippe morrisonia)ȳ′ᴓ מȳЍּ(Yuhina brunneiceps)ה (Cyanoderma 

ruficeps praecognitum)ȳ ȳ(Actinodura morrisoniana)ה ῧ (Fulvetta 

formosana)ȳ Ѝ (Horornis acanthizoides concolor)ȳ ᶠ (Tarsiger 

cyanurus)ȳּמᶠ  (Muscicapa ferruginea)ȳ (Myophonus insularis)ȳ

￼Ὥ (Tarsiger johnstoniae)ȳӪהὭ (Tarsiger indicus formosanus)ȳӪ

(Turdus pallidus)ȳṚ (Turdus chrysolaus)ȳӪѫ֮ (Zoothera aurea)ȳ

Ѥ(Picus canus)ȳЄṚ Ѥ(Dendrocopos leucotos insularis)ȳᴊὭ  

(Columba pulchricollis)ȳҽ (Corvus macrorhynchos)ȳ╦ (Nucifraga 

caryocatactes owstoni)ȳ→ (Syrmaticus mikado)ȳЍ  (Scolopax rusticola)ц

ὧѠᴊὭ  (Strix nivicolum yamadae) Ԛ 29 ȴ 
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 8. ӞЍ е Ғ֮ ҵמּ ᴞ ד ὁ ȴa. Ѭ

(е)ȷb. Ѭ (ӕ)ȷc. Ѭ (ӕȳІ)ȷd.Ѝ῍ȷe. Ѝᴒȷf.Ɫ

ȷg. ȷh. ȷi.ȳj.R ѻѴȴ 

 

a b 

c d 

e f 

g h 

i j  



1 

ῶ2.ӞЍ е Ғ֮ ₤8ѣМЄד2ѣᴟ2021ד2020 ἤ ṵ ᾬ כ   … ▲ᴞ ד ứ 

ד  

 
₇  ה 

 ѱד

ЄЊ 

ὁ  

 

ѱ 

έ⇔ 

ѱ 

 ⇔ 
ὁ  ⇔ 

 

 

 

⇔ 

ứ 

ѡ  

JC01 RECONYX-HC500 camera 3.1mp 3 -1 - no delay high - - 2020/2/1 

JC03 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/1 

JC04 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/1 

JC05 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/1 

JC07 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/1 

JC07 BROWNING camera 20mp 3 - - 1s - 802 fast 2020/2/10 

JC08 EREAGLE-E1C camera - 3 - - 1s high - - 2020/2/1 

JC08 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/10 

JC08 RECONYX-HYPERFIRE 2 camera+video 3.1mp 3 - 10s no delay high - - 2020/3/8 

JC09 EREAGLE-E1C dual - 3 1980*1080 30s 1s high - - 2020/2/1 

JC09 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/10 

JC10 EREAGLE-E1C dual - 3 1980*1080 30s 1s high - - 2020/2/1 

JC10 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/10 

JC11 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/1 

JC11 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/10 

JC11 BROWNING camera 20mp 3 - - 1s - 60 fast 2020/7/21 

ȸ1. -ῶӱ  

2. ᴯⱢ ѐ 
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ῶ2 ( ).ӞЍ е Ғ֮ ₤8ѣМЄד2ѣᴟ2021ד2020 ἤ ṵ ᾬ כ   … ▲ᴞ ד ứ 

ד  

 
₇  ה 

 ѱד

ЄЊ 

ὁ  

 

ѱ 

έ⇔ 

ѱ 

 ⇔ 
ὁ  ⇔ 

 

 

 

⇔ 

ứ 

ѡ  

JC12 RECONYX-HC500 camera 3.1mp 3 -1 - no delay high - - 2020/1/4 

JC12 BROWNING camera 20mp 3 - - 1s - 802 fast 2020/2/1 

JC13 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/1/4 

JC13 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/10 

JC13 BROWNING camera 12mp off  - - 1s  - 80 normal 2020/6/22 

JC14 RECONYX-HYPERFIRE 2 camera+video 3.1mp 3 - 10s no delay high - - 2020/2/10 

JC15 RECONYX-HYPERFIRE 2 camera+video 3.1mp 3 - 10s no delay high - - 2020/2/10 

JC16 RECONYX-HYPERFIRE 2 camera+video 3.1mp 3 - 10s no delay high - - 2020/2/10 

JC17 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/11 

JC18 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/11 

JC19 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/11 

JC20 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/14 

JC21 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/14 

JC21 RECONYX-HC500 camera 3.1mp 3 - - 1s high - - 2020/4/27 

JC22 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/14 

JC22 RECONYX-HC500 camera 3.1mp 3 - - 1s high - - 2020/4/27 

ȸ1. -ῶӱ  

2. ᴯⱢ ѐ 
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ῶ2 ( ).ӞЍ е Ғ֮ ₤8ѣМЄד2ѣᴟ2021ד2020 ἤ ṵ ᾬ כ   … ▲ᴞ ד ứ 

ד  

 
₇  ה 

 ѱד

ЄЊ 

ὁ  

 

ѱ 

έ⇔ 

ѱ 

 ⇔ 
ὁ  ⇔ 

 

 

 

⇔ 

ứ 

ѡ  

JC23 RECONYX-HC500 camera 3.1mp 3 -1 - no delay high - - 2020/2/15 

JC24 RECONYX-HC500 camera 3.1mp 3 - - no delay high - - 2020/2/15 

JC25 RECONYX-HYPERFIRE 2 camera+video 3.1mp 3 - 10s no delay high - - 2020/3/7 

JC26 RECONYX-HYPERFIRE 2 camera+video 3.1mp 3 - 10s no delay high - - 2020/3/7 

JC27 RECONYX-HYPERFIRE 2 camera+video 3.1mp 3 - 10s no delay high - - 2020/3/8 

JC28 BROWNING camera 20mp 3 - - 1s - 802 fast 2020/4/12 

JC29 BROWNING camera 12mp 3 - - 1s - 80 fast 2020/2/13 

JC30 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/13 

JC31 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/13 

JC32 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/13 

JC33 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/14 

JC34 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/14 

JC35 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/14 

JC36 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/14 

JC37 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/14 

JC38 BROWNING camera 12mp 3 - - 1s - 80 fast 2020/2/14 

ȸ1. -ῶӱ  

2. ᴯⱢ ѐ 
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ῶ2 ( ).ӞЍ е Ғ֮ ₤1ѣМЄד2ѣᴟ2021ד2020 ἤ ṵ ᾬ כ   … ▲ᴞ ד ứ 

ד  

 
₇  ה 

 ѱד

ЄЊ 

ὁ  

 

ѱ 

έ⇔ 

ѱ 

 ⇔ 
ὁ  ⇔ 

 

 

 

⇔ 

ứ 

ѡ  

JC39 BROWNING camera 20mp 3 -1 - 1s - 802 fast 2020/2/14 

JC39 BROWNING camera 12mp off - - 1s - 80 normal 2020/4/27 

JC40 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/14 

JC41 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/15 

JC42 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/15 

JC43 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/2/15 

JC44 BROWNING camera 20mp 3 - - 1s - 80 fast 2020/4/11 

JC45 BROWNING camera 12mp 3 - - 1s  - 80 fast 2020/6/21 

JC46 BROWNING camera 12mp 3 - - 1s  - 80 fast 2020/6/21 

JC47 BROWNING camera 12mp 3 - - 1s  - 80 fast 2020/6/21 

JC48 BROWNING camera 12mp 3 - - 1s  - 80 fast 2020/7/22 

JC49 BROWNING camera 12mp 3 - - 1s  - 80 fast 2020/11/16 

JC50 BROWNING camera 12mp 3 - - 1s  - 80 fast 2020/11/16 

JC51 BROWNING camera 12mp off - - 1s  - 80 fast 2021/3/20 

ȸ1. -ῶӱ  

2. ᴯⱢ ѐ 

 



1 

3. МЄ₤ ἤ ṵ ᾬҏ ╓  

ד8ѣ֢ד2ѣᴟ2021ד2020֥ Пҏ ╓ Ҡ Ȳ Ғ

֮ ᾼМЄ₤ ἤ ᾬѿЍ῍ᾼҏ ╓ (OIʦ25.25)Ȳ Ѭ װ

П(OIʦ16.76)Ȳ Ѝᴒ ᵅ(OIʦ1.58) (ῶ3ᴟῶ5)Ȳױ Ὠ ₰ Ч

 (2010) ὑ Ғ֮ П ▲ Ὠד ȴR₰ Ч (2010) Ɫױ Пѻ

֪Ɫ Ἰ ⇔ ֮ ᾼ֮ ȲЍ῍ѻ ♄ ֵиӁὑ

3,200 m ѿϯП Ṗị ֮Ȳ Ѭ ц Ѝᴒ⁄ҠиӁ Ἰ

3,800 mҿҢȲѹѿ Ἰ֮ ᾼҏ ⇔ ȷױҵȲ Ѝᴒ֪

ֻ ỵ ֮ᶮֵ֪ױиӁὑ ἸᾼӞЍ›  ῺЍ ȴ 

Ѭ ֯ Ғ֮ ѻ ♄ ὑ ὭЍḔ ц ЍḔ ( 9)ȷẔ

Мѿᴯὑ ЍḔ Ѭ ᾼ JC39ὑ ▲ צ ᾼ OI  (98.47)Ȳ

Ẕ҃ ⁄Юὑ0.91ᴟ62.72П ȴ2020ד╡ủᴟ2021ד ủ6 ủ

ᾼOI ד ᴯиᵑⱢ2020ד╡ủᾼJC39 (99.30)ȳ2020ד ủ

ᾼ JC12 (115.34)ȳ2020וּדủᾼ JC27 (114.99)ȳ2020דҍủᾼ JC39 

(45.70)ȳ2021ד╡ủᾼJC39 (75.43) ц2021ד ủᾼJC39 (156.44)ȷᴖ

֢ủ ᾼװ ⁄иᵑҏ ὑ2020ד╡ủᾼJC11 (70.86)ȳ2020ד ủᾼ

JC27 (90.04)ȳ2020וּדủᾼJC12 (100.02)ȳ2020דҍủᾼJC12 (25.54)ȳ

דủᾼJC11 (41.75)ц2021╡ד2021 ủᾼJC27 (125.01) (ῶ3)ȴ ֥ϱ

ὨȲἬ ▲ᾼ 6 ủ М Ѭ ֯ ЍḔ ϱᾼ JC12ȳJC27ц

JC39צ ứ ᾼ Ȳᴖ Ὼ ὭЍᾼJC11⁄╥֯Ἤ ▲ᾼ2020ד

ц ủ╡ד2021 ҏצ װ ȴ Ӧ 10ᴟ 15ẃכ Ѭ ὑ

Ғ֮ ֢ủ ᾼ♄ иӁҠѿ Ȳ֯Ἤ ▲ᾼ6 ủ МȲ ЍḔ

ᴟϮṔ ◕ц ὭЍḔ М ὭЍᴟ Ѝ ◕Ể ╥

Ѭ ứᾼ♄ Ȳᴖ֯ ἏӞЍצ⁄Ẓủוּ ЍЀц Ὥ ᾼ

( 11ȳ 12ȳ 15)ȷ ֯ҍủ Ȳ Ѭ ѻ ᾼ♄ ϭ ֫ẞ

ὭЍᴟ ЍП ( 13)ȴ  

Ѝ῍ѻ ♄ ὑӞЍὭ ȳЄ ḏỂ ᴟὧ Є ֮(

16)ȲẔМѿӞЍὭ JC46ᾼOI  (77.67)ȲẔ҃Юὑ0.00ᴟ70.05

П ȴ2020ד╡ủᴟ2021ד ủ6 ủ ᾼOI ד ᴯиᵑⱢ

דủᾼJC41 (122.38)ȳ2020╡ד2020 ủᾼJC26 (159.75)ȳ2020וּדủ

ᾼJC46 (129.18)ȳ2020דҍủᾼJC25 (129.03)ȳ2021ד╡ủᾼJC50 (53.80) 
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ц2021ד ủᾼJC47 (118.09)ȷᴖ֢ủ ᾼװ ⁄иᵑҏ ὑ2020ד

╡ủᾼ JC23 (115.60)ȳ2020ד ủᾼ JC47 (79.24)ȳ2020וּדủᾼ JC11 

(83.72)ȳ2020דҍủᾼJC46 (98.12)ȳ2021ד╡ủᾼJC26 (49.74) ц2021

ד ủᾼJC41 (101.41) (ῶ4)ȴ ᴖṕȲ Ғ֮ ᾼЍ῍ṳЛ ═

ứᾼҏ ὑ ứד ᴯȲӦῶ 4Ҡѿ Ȳ֢ủ OI ᾼ װ

Ꞌḥצ ҏ ὑ֝Ϛ ד ᴯȲѹ֢ ҏ װ ᾼ

ד ᴯȲẔЍ῍֢ủ ᾼOI Ϸ ᵅ Ὑ ȴ Ӧ 17ᴟ

22ẃכȲҠѿ Ѝ῍֯ Ғᾼ♄ иӁ ╡ủѿҵȲ֢֯ ♄צ

נּ Ȳᴖ֯╡ủ ⁄ МᴟЄ ḏỂ ♄ ȴ Ϛ (2014)ὑы

ṭׁשṅМїᾼ ᵫ╓ҏȲеЍ῍ῴ ᴟּוủ ṔȲᴖӕЍ῍ҍ╡П

ӻ ІȲṎӃᴟῴ ȲӐׁשṅ╡ủ МᴟЄ ḏП ╥ᵡ Ѝ῍ᾼ ἤ

ἨӢ ἤצ ∟⧵צ Ϡ ȴ 

Ѝᴒѻ ♄ ὑ Ὥ Є ḏᴟӞЍ ЍЀᾘ (

23)ȲẔМѿӞЍ ЍЀ ḏὭᾼJC31צ ᾼOI (19.07)ȲẔ҃Юὑ

0.00ᴟ18.69П ȴ2020ד╡ủᴟ2021ד ủ6 ủ ᾼOI ד

ᴯиᵑⱢ2020ד╡ủᾼJC43 (26.89)ȳ2020ד ủᾼJC31 (18.06)ȳ

ủᾼ╡דҍủᾼJC43 (16.13)ȳ2021דủᾼJC43 (19.45)ȳ2020וּד2020

JC31 (38.48) ц2021ד ủᾼJC42 (16.67)ȷᴖ֢ủ ᾼװ ⁄иᵑҏ

ὑ2020ד╡ủᾼJC31 (10.97)ȳ2020ד ủᾼJC43 (11.11)ȳ2020וּד

ủᾼJC31 (14.19)ȳ2020דҍủᾼJC31 (4.03)ȳ2021ד╡ủᾼJC25 (22.85) 

ц2021ד ủᾼJC14 (12.50) (ῶ5)ȴӦϱ ὨҠѿ Ȳ Ὥ

ᾼ JC43ӞЍ ЍЀ ᾼ JC31֯Ἤ ▲ᾼ 6 ủ М צ ứ ᾼ

OIȲᴖ Ẓ ד Ἤ▐ ᾼ֮ Ɫ ѹ Ӱ ֵᾼ֮ᶮȲϷ ֥

ЍᴒἬ ֻᾼ ȴ ѿ 24ᴟ 29ẃכ Ѝᴒὑ Ғ֮

֢ủ ᾼ♄ иӁҠѿ ȲẔѻ ╥иӁὑ Ὥ Є ḏᴟӞЍ

ЍЀᾘ Ể Ȳᴖ ὢ МїᴟЄ ḏ ◕Ể ֯ ד2020 ủ צ

ᾼҏ ╓ Ȳױҵ֯2020וּדủᴟ2021ד╡ủ Ȳ ὭḔ Ϸצ

Ѝᴒ♄ ᾼּנ ȴ 

ᴖṕҠѿ Ȳ Ғ֮ 3 МЄ₤ ṵ ᾬ֯ ֮ᾼ

ѿц ủ оᾼч ἬЛ֝ȷצ Ѭ ѻ ♄ ὑ ὭЍḔ

ц ЍḔ Ȳṳ֯ ủᴟּוủצ ᾼ♄ ѹ♄ Ἇ ὭḔ
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цӞЍ ЍЀ ȷЍ῍ Ϡ╡ủѿҵȲẔ҃ủ ᾛиӁὑ

Ғ֢ Ȳᴖ֯╡ủ ⁄ МὑЄ ḏỂ ♄ ȷ Ѝᴒѻ

♄ ὑ Ὥ Є ḏᴟӞЍ ЍЀᾘ ȲЛ֝ủ ֯ ὢ М

їᴟЄ ḏ ◕ц ὭḔ ♄צ נּ Ȳᵀ Ὑ √ȴ֯ Ғ

֮ вȲὧ Є ϠЍ῍ѿҵȲ Ѭ Ѝᴒ ѾЛ

ẞױ ♄ ȷ Ѝ῍ẓצ иӁ ἤᾼ Ȳὧ Є ד ὑ Ғ

֮ Ẕ҃ ᴯᴖṕ╥МЄ₤ ṵ ᾬ Л ֻᾼ֮ Ȳ╥ᵡ

ⅎМї Ὼצ ∟⧵צ ȴ 

Ӑ ᴞ20202דѣᴟ20218דѣἬן Пᴞ ד ҏ ╓

ṃרּ Ύ(2007)ὑ Ὥ ᾼ ▲Ȳѿц₰ Ч (2011)ὑӞЍ

Ғ֮ ᾼ ▲ Ὠדѩ Ҡѿ ȲЛ ╥ Ѭ ȳЍ῍ ╥ Ѝ

ᴒȲӐׁשṅᾼOI Ꞌ ҏ ֵȲẔМϭѿ Ѭ ᾼҏ ╓ ד ЄȲ

₰ Ч (2011)ὑ ҒḔ Ἤן ᴞ2009דᴟ201116ד

ᾼ ▲ Ὠדѩכ  7 ҿҢ(2.33ᴟ 16.76)Ȳѹ֝ ὑẔ֯ Ѝ

(OI= 8.80)ּרṃ Ύ(2007)֯ Ὥ (OI= 1.82)Ὼ ᾼ

▲ ὨȴӐׁשṅἬ ᾼ OI ὑἏדדῺ ṅשׁ ᵫȲҠ ҅ῶ

в Ѭ ҒȲᵀӼҠ Ӧὑᴞ ד ᾼ ₤Ἠ ứЛ֝ȲṿӐ

דṅשׁ ᾼ Ȳ Ѭ צ ѱ ȷ֪ױѬ

ᾼ Ьצ∕ ϚḔ ▲ȴ  
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9. ӞЍ е Ғ֮ 8ѣ֢ᴞד2ѣᴟ2021ד2020 ד

Ѭ ᾼҏ ╓ (OI)ȴ 

 

10. ӞЍ е Ғ֮ ֢ủ(3-5ѣ)╡ד2020 ᴞ ד Ѭ

ᾼҏ ╓ (OI)ȴ 
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11. ӞЍ е Ғ֮ ד2020 ủ(6-8ѣ)֢ ᴞ ד Ѭ

ᾼҏ ╓ (OI)ȴ 

 
12. ӞЍ е Ғ֮ ֢ủ(9-11ѣ)וּד2020 ᴞ ד Ѭ

ᾼҏ ╓ (OI)ȴ 
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13. ӞЍ е Ғ֮ (2ѣד12ѣᴟ2021ד2020)ҍủד2020

֢ᴞ ד Ѭ ᾼҏ ╓ (OI)ȴ 

 
14. ӞЍ е Ғ֮ ֢ủ(3-5ѣ)╡ד2021 ᴞ ד Ѭ

ᾼҏ ╓ (OI )ȴ 
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15. ӞЍ е Ғ֮ ד2021 ủ(6-8ѣ)֢ ᴞ ד Ѭ

ᾼҏ ╓ (OI)ȴ 

 
16. ӞЍ е Ғ֮ 8ѣ֢ᴞד2ѣᴟ2021ד2020 ד

Ѝ῍ᾼҏ ╓ (OI)ȴ 
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17. ӞЍ е Ғ֮ ֢ủ(3-5ѣ)╡ד2020 ᴞ ד Ѝ῍ᾼ

ҏ ╓ (OI)ȴ 

 
18. ӞЍ е Ғ֮ ד2020 ủ(6-8ѣ)֢ ᴞ ד Ѝ῍ᾼ

ҏ ╓ (OI)ȴ 
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19. ӞЍ е Ғ֮ ֢ủ(9-11ѣ)וּד2020 ᴞ ד Ѝ῍ᾼ

ҏ ╓ (OI)ȴ 

 
20. ӞЍ е Ғ֮ (2ѣד12ѣᴟ2021ד2020)ҍủד2020

֢ᴞ ד Ѝ῍ᾼҏ ╓ (OI)ȴ 
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21. ӞЍ е Ғ֮ ֢ủ(3-5ѣ)╡ד2021 ᴞ ד Ѝ῍ᾼ

ҏ ╓ (OI)ȴ 

 
22. ӞЍ е Ғ֮ ד2021 ủ(6-8ѣ)֢ ᴞ ד Ѝ῍ᾼ

ҏ ╓ (OI)ȴ 
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23. ӞЍ е Ғ֮ 1ѣ֢ᴞד2ѣᴟ2021ד2020 ד

Ѝᴒᾼҏ ╓ (OI)ȴ 

 
24. ӞЍ е Ғ֮ ֢ủ(3-5ѣ)╡ד2020 ᴞ ד

Ѝᴒᾼҏ ╓ (OI)ȴ 
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25. ӞЍ е Ғ֮ ד2020 ủ(6-8ѣ)֢ ᴞ ד

Ѝᴒᾼҏ ╓  (OI)ȴ 

 
26. ӞЍ е Ғ֮ ֢ủ(9-11ѣ)וּד2020 ᴞ ד

Ѝᴒᾼҏ ╓ (OI)ȴ 
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27. ӞЍ е Ғ֮  (2ѣד12ѣᴟ2021ד2020)ҍủד2020

֢ᴞ ד Ѝᴒᾼҏ ╓ (OI)ȴ 

 
28. ӞЍ е Ғ֮ ֢ủ(3-5ѣ)╡ד2021 ᴞ ד

Ѝᴒᾼҏ ╓ (OI)ȴ 
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29. ӞЍ е Ғ֮ ד2021 ủ(6-8ѣ)֢ ᴞ ד

Ѝᴒᾼҏ ╓ (OI)ȴ 
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ῶ 3. ӞЍ е Ғ֮ ד2020 2ѣᴟ ד2021 8ѣ֢ᴞ ד

ᴯ Ѭ צ ѱ ȳЏᵂ цҏ ╓  (OI) 

 

Џᵂ 

 

צ  

ѱ 

OI  

 

ԓ  

2020  2021  

  ╡ ҍ וּ  ╡

JC07 12,424 539 43.39 11.63 62.51 46.36 14.79 29.59 111.50 

JC08 12,438 427 34.33 33.80 29.17 36.12 14.79 21.52 90.29 

JC09 13,208 12 0.91 5.38 1.34 1.34 0.00 2.69 1.39 

JC11 10,699 505 47.20 70.86 51.41 70.22 17.47 41.75 72.13 

JC12 13,649 856 62.72 29.57 115.34 100.02 25.54 28.23 77.81 

JC13 11,630 384 33.02 12.39 55.32 68.49 10.75 17.12 34.73 

JC14 12,540 48 3.83 2.69 9.41 2.78 2.91 2.78 4.17 

JC15 9,665 25 2.59 5.76 0.00 5.38 1.34 2.69 1.34 

JC16 12,852 31 2.41 2.37 1.39 1.39 2.69 10.75 9.72 

JC17 13,570 17 1.25 1.44 1.39 5.57 1.34 1.34 1.39 

JC18 10,690 14 1.31 1.34 0.00 4.17 1.34 1.35 2.69 

JC19 13,614 436 32.03 8.07 48.62 81.96 14.79 9.41 33.34 

JC20 13,540 49 3.62 1.39 11.12 2.80 1.34 1.39 1.39 

JC21 13,518 70 5.18 1.34 5.56 14.39 5.38 4.03 8.34 

JC22 13,541 112 8.27 8.33 9.73 11.11 12.10 5.38 9.72 

JC23 12,040 32 2.66 1.34 1.39 1.39 2.69 8.33 2.69 

JC24 13,522 587 43.41 6.72 38.89 55.57 25.54 28.23 88.90 

JC25 12,385 81 6.54 4.17 8.34 4.18 5.70 4.17 13.89 

JC26 12,446 98 7.87 0.00 12.50 14.79 14.79 5.38 9.72 

JC27 12,526 749 59.80 35.28 90.04 114.99 21.51 30.63 125.01 

JC28 11,770 44 3.74 12.10 7.15 5.56 1.35 1.34 4.03 

JC29 1,414 6 4.25 2.69 NA NA NA NA NA 

JC30 13,521 65 4.81 16.13 2.81 8.45 9.41 1.35 2.80 

JC31 12,163 255 20.97 4.11 27.78 34.45 8.07 6.87 29.93 

JC32 13,567 58 4.28 1.35 6.95 8.34 2.69 4.17 1.39 

JC33 13,524 130 9.61 12.10 9.72 8.66 6.72 1.39 29.17 

JC34 13,550 148 10.92 5.38 16.67 19.45 2.69 1.39 18.06 

JC35 13,524 58 4.29 1.35 9.76 1.41 2.69 5.38 16.67 

JC36 12,798 288 22.50 37.24 42.01 48.18 6.72 5.38 12.50 

JC37 12,180 261 21.43 8.07 41.67 73.02 10.75 6.72 18.06 

JC38 1,364 35 25.65 20.20 NA NA NA NA NA 

JC39 8,682 855 98.47 99.30 71.63 76.98 45.70 75.43 156.44 

JC40 12,049 96 7.97 4.18 13.89 13.28 2.69 1.34 30.05 

JC41 13,506 77 5.70 1.35 6.95 1.34 4.03 4.03 5.56 

JC42 13,448 114 8.48 9.41 2.90 0.00 8.07 2.69 36.12 

JC43 13,483 337 25.00 28.23 11.11 12.50 25.54 9.98 26.41 

JC44 12,136 99 8.16 8.98 15.29 1.43 1.34 5.38 6.94 

JC45 10,468 40 3.82 - 4.41 4.17 4.03 1.34 1.39 

JC46 10,300 82 7.96 - 8.86 8.33 6.72 8.07 14.49 

JC47 4,868 56 11.50 - 3.96 9.31 NA 11.27 15.28 

JC48 5,778 13 2.25 - - 6.95 1.34 NA NA 

JC49 6,923 19 2.74 - - 0.00 2.69 4.03 4.17 

JC50 6,924 14 2.02 - - 2.86 1.34 1.39 1.39 

JC51 3,947 39 9.88 - - - - 1.39 8.33 

ȸNAⱢ ủ ȷ- Ɫӑ▐ ד ȴ 
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ῶ 4. ӞЍ е Ғ֮ ד2020 2ѣᴟ ד2021 8ѣ֢ᴞ ד

ᴯЍ῍צ ѱ ȳЏᵂ цҏ ╓ (OI) 

 

Џᵂ 

 

צ  

ѱ 

OI  

 

ԓ  

2020  2021  

  ╡ ҍ וּ  ╡

JC07 12,424  154 12.40  7.75  12.50  12.88  16.13  1.35  6.97  

JC08 12,438  158 12.70  3.98  1.39  5.56  10.75  2.69  22.23  

JC09 13,208  65 4.92  4.17  4.20  6.95  5.38  10.76  4.17  

JC11 10,699  327 30.56  2.85  19.45  83.72  77.96  30.62  37.23  

JC12 13,649  473 34.66  6.72  70.87  52.79  33.60  2.69  50.58  

JC13 11,630  23 1.98  4.13  5.03  1.45  1.34  0.00  1.39  

JC14 12,540  23 1.83  10.31  4.17  2.78  0.00  1.34  2.78  

JC15 9,665  285 29.49  0.00  20.46  8.86  16.13  6.72  38.89  

JC16 12,852  168 13.07  14.23  23.62  4.17  6.72  9.41  19.45  

JC17 13,570  306 22.55  8.64  23.62  34.79  8.07  8.07  29.17  

JC18 10,690  392 36.67  60.33  69.47  8.71  21.51  5.38  47.25  

JC19 13,614  363 26.66  6.72  34.73  31.95  29.57  1.34  30.56  

JC20 13,540  143 10.56  1.35  1.39  16.82  4.03  6.73  23.62  

JC21 13,518  153 11.32  1.34  18.06  5.76  13.44  5.38  26.39  

JC22 13,541  241 17.80  1.39  26.40  18.06  16.13  2.69  52.78  

JC23 12,040  573 47.59  115.60  25.00  74.12  51.08  14.79  56.95  

JC24 13,522  134 9.91  6.72  5.56  22.23  12.10  1.34  5.56  

JC25 12,385  807 65.16  74.87  63.90  37.63  129.03  38.98  51.40  

JC26 12,446  824 66.21  11.71  159.75  30.05  68.55  49.74  81.96  

JC27 12,526  64 5.11  4.30  10.33  5.85  12.10  2.69  6.95  

JC28 11,770  287 24.39  9.02  20.03  25.00  32.26  28.23  11.24  

JC29 1,414  0 0.00  0.00  NA NA NA NA NA 

JC30 13,521  646 47.78  48.40  49.21  42.26  45.70  13.45  60.17  

JC31 12,163  256 21.05  17.82  45.84  12.16  40.32  11.00  15.68  

JC32 13,567  131 9.66  1.35  15.28  11.11  6.72  2.69  13.89  

JC33 13,524  126 9.32  6.72  11.11  2.89  8.07  17.47  20.84  

JC34 13,550  212 15.65  5.38  26.39  27.78  21.51  2.69  11.11  

JC35 13,524  41 3.03  1.35  4.18  7.05  5.38  0.00  1.39  

JC36 12,798  283 22.11  11.46  53.21  14.45  6.72  5.38  44.45  

JC37 12,180  193 15.85  9.41  54.17  15.03  10.75  2.69  19.45  

JC38 1,364  1 0.73  0.00  NA NA NA NA NA 

JC39 8,682  36 4.15  2.55  11.02  5.38  13.45  7.18  2.69  

JC40 12,049  204 16.93  3.09  41.68  25.08  10.75  2.69  20.03  

JC41 13,506  871 64.49  122.38  40.29  45.84  38.98  18.82  101.41  

JC42 13,448  496 36.88  55.13  31.87  45.28  44.36  40.31  27.78  

JC43 13,483  76 5.64  22.86  1.39  1.39  4.03  2.85  6.95  

JC44 12,136  306 25.21  2.25  26.41  30.01  26.88  4.03  29.17  

JC45 10,468  452 43.18  - 44.14  37.51  41.67  33.61  100.03  

JC46 10,300  800 77.67  - 39.86  129.18  98.12  38.98  92.38  

JC47 4,868  269 55.26  - 79.24  35.38  NA 11.27  118.09  

JC48 5,778  138 23.88  - 13.46  9.72  38.98  27.78  NA 

JC49 6,923  267 38.57  - - 28.66  13.44  8.07  69.53  

JC50 6,924  485 70.05  - - 42.97  45.70  53.80  93.09  

JC51 3,947  160 40.54  - - - - 3.64  44.45  

ȸNAⱢ ủ ȷ- Ɫӑ▐ ד ȴ 
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ῶ 5. ӞЍ е Ғ֮ ד2020 2ѣᴟ ד2021 8ѣ֢ᴞ ד

ᴯ Ѝᴒצ ѱ ȳЏᵂ цҏ ╓ (OI) 

 

Џᵂ 

 

צ  

ѱ 

OI  

 

ԓ  

2020  2021  

  ╡ ҍ וּ  ╡

JC07 12,424  2 0.16  0.00  0.00  0.00  0.00  1.35  0.00  

JC08 12,438  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC09 13,208  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC11 10,699  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC12 13,649  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC13 11,630  1 0.09  0.00  0.00  1.63  0.00  0.00  0.00  

JC14 12,540  68 5.42  10.75  4.03  8.34  0.00  4.17  12.50  

JC15 9,665  3 0.31  1.44  0.00  0.00  2.69  0.00  0.00  

JC16 12,852  1 0.08  0.00  1.39  0.00  0.00  0.00  0.00  

JC17 13,570  5 0.37  0.00  0.00  0.00  0.00  0.00  6.95  

JC18 10,690  4 0.37  0.00  0.00  0.00  0.00  1.35  2.78  

JC19 13,614  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC20 13,540  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC21 13,518  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC22 13,541  1 0.07  0.00  0.00  0.00  0.00  1.39  0.00  

JC23 12,040  12 1.00  1.34  2.78  0.00  0.00  2.69  6.95  

JC24 13,522  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC25 12,385  96 7.75  10.21  1.39  3.97  1.34  22.85  1.39  

JC26 12,446  4 0.32  0.00  1.39  0.00  2.69  1.34  0.00  

JC27 12,526  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC28 11,770  1 0.09  0.00  1.43  0.00  0.00  0.00  0.00  

JC29 1,414  0 0.00  0.00  NA NA NA NA NA 

JC30 13,521  1 0.07  0.00  1.41  0.00  0.00  0.00  0.00  

JC31 12,163  232 19.07  10.97  18.06  14.19  4.03  38.48  9.98  

JC32 13,567  9 0.66  0.00  0.00  0.00  1.34  2.69  1.34  

JC33 13,524  1 0.07  0.00  1.39  0.00  0.00  0.00  0.00  

JC34 13,550  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC35 13,524  7 0.52  0.00  1.34  2.82  1.36  1.34  0.00  

JC36 12,798  1 0.08  0.00  0.00  0.00  1.34  0.00  0.00  

JC37 12,180  5 0.41  1.39  0.00  2.86  1.35  1.39  0.00  

JC38 1,364  0 0.00  0.00  NA NA NA NA NA 

JC39 8,682  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC40 12,049  3 0.25  1.34  0.00  0.00  0.00  0.00  3.34  

JC41 13,506  16 1.19  1.35  2.78  0.00  1.34  4.03  1.34  

JC42 13,448  54 4.02  1.35  1.45  1.46  2.69  4.17  16.67  

JC43 13,483  252 18.69  26.89  11.11  19.45  16.13  17.11  9.73  

JC44 12,136  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC45 10,468  0 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

JC46 10,300  0 0.00  - 0.00  0.00  0.00  0.00  0.00  

JC47 4,868  0 0.00  - 0.00  0.00  NA 0.00  0.00  

JC48 5,778  0 0.00  - - 0.00  0.00  0.00  NA 

JC49 6,923  0 0.00  - - 0.00  0.00  0.00  0.00  

JC50 6,924  0 0.00  - - - - 0.00  0.00  

JC51 3,947  0 0.00  - - - - 0.00  0.00  

ȸNAⱢ ủ ȷ- Ɫӑ▐ ד ȴ 
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ᾬᾼ Ἠủ Ҡ ắẞ ᾬ ȳ ἨӢ ᴩⱢ ֪

(Yen et al., 2018ȷὭ′Ḽ& ṃȲ2011)ȴרּ Ғ֮ 2ѣד2020

ᴟ20218דѣ Ȳ Ѭ ȳЍ῍ц Ѝᴒḕѣҏ ╓ ( 30ц

ῶ6)МȲҠ Ѭ ḕѣᾼҏ ╓ Ϛứצ √Ȳḕד ủᴟῴּוᾼ

6ᴟ10ѣⱢ Ȳᴖҍủᴟῴ╡ᾼ12ᴟ3ѣ⁄ Ȳɑױ Ὠ ╨ (2011)

ὑы е ӰЍ Ἰ ᾼ ▲ Ὠ ᴿȲ֝ ֯ Ẓủוּ

צ ᾼҏ ╓ ȴЍ῍֢ѣԌᾼҏ ╓ ⁄Ꞌ ὑẔ҃Ẓ Ȳṳ

֯╡ ӻ ᾼ6ᴟ7ѣцּוҍủᾼ10ᴟ12ѣצ ᾼҏ ╓ Ȳᴖ╡ủ

ᾼ 2ᴟ 4ѣ⁄ד ҏ ╓ ᵅȷ ϭЧ(2010)ὑ Ὥ ᾼׁשṅϷᵧ

ᴿ ὨȲẔ ▲ Ѝ῍ὑḕד 6ѣц 10ѣ ҏצ ╓ ҏ Ȳ

ᵀ֯М ᾼ 7ȳ8Ẓѣҏ ╓ чᴖ ᵅȲẔ Ɫױ ѻ ╥ắẞ ​

ц Ӣ ᾬ ȷ ᴖȲ Ғ֮ ד2020 7ѣᴟ 9ѣ ᾼ ​

ṳ Ȳד ֪כ ∟⧵צ ϚḔׁשṅȴ Ғ֮ ᾼ Ѝ

ᴒד ὑ Ѭ Ѝ῍ȲẔҏ ╓ Ꞌ ᵅȲṳѹ֯ѣԌ оϱ Ὑ

√Ȳ2020ד ҏד2021 ╓ ᾼѣԌ Ϡ 3ѣҵȲḥצ ᾼѣ

ԌȴӦὑ Ғ֮ ᾼ Ѝᴒҏ ╓ ᵅȲẔѣ оҠ ắẞ

ЍᴒӐṝᾼ ֮ Ȳ ᴩⱢἨῂ Ѡה ֪ Ȳ  

ᾼ И ӱҏ ԓ ᶙ ᾼ ȴ 

ủ оᴖḂ ᾼ ֪Іֽ ȳ​ ȳ ᾬ ꞋҠ

Ғ֮ Ϯ МЄ₤ ᾼҏ ╓ ȴ֯ ᾬ Ѡ ȲὭ′Ḽц

ṃ(2011)ὑӞЍרּ е Є₤ ṵ ᾬ ‌ ᾼׁשṅ ╓ҏ

Ѭ Ѝ῍֯‌ Ὠủ ᾼד ⇔ ὑ‍ Ὠủ ȷ ϭЧ

(2010)ὑ Ὥ ᾼׁשṅϷ Ѝ῍ ᾑᾬвᾼ ᾬ а ᵶ ѣ о

ẔЛ֝ủ ᾬᾼ₇ צ ᾼ …Ȳᵀ֝ Ϸ╓ҏӦὑ Ȳ֢

ѣԌ а Ꞌ ὑ ₇Ѭ Ȳ ᾬ Л╥ҏ ╓ оᾼѻ֪ȴ

Ғ֮ ᾬ ֝ ҉ṜȲḥצ ứủ ҏ ᾬ ѽᾼ ᶮȲ

ᵀ3 ╥ᵡ ֪ ứ ᾬᾼ ֻᴖ ҏכ ╓ оЬ ═

ȴ ⇔Ϸ╥ ᾬ♄ ᾼ֪ ПϚȲ ⇔ ᵅ Ȳ ᾬ

ҀҏḆֵᾼ ẃ (Parker et al., 1984)ȷ֪֯ױᵅ Ҡ ֪

ᴟẔ֥҃ ᾼ ֮Ȳ ᴖḂ ֮ᾼҏ ╓ ȴ ╨ (2011)ὑ

ы е ᾼ ▲ Ѭ ủצ ἤᾼ Ἰ Ȳ֯╡ҍẒủ

Ӱ֮ ᾼ Ѭ ᴟ Ἰ2,000 mҿҢᾼ Ȳ Ғ֮ ᾼ
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Ἰּ2,500פ mᴟ2,800 mȲ╥ᵡϷ ủצ ἤ ᴩⱢ ∟ ȴ

⇔ ϷצҠ ᾬᾼ♄ Ȳ Ғ֮ Ѝ῍ᾼҏ ╓ ֯ ủ

ᵅὑ╡ּוủᾼ6ᴟ7ѣц10ѣ( 30)Ȳᴖ Ѭ ц2021ד2020֯⁄

ᾼ8ѣד ҏצ ╓ ϯ ᾼ ( 30)ȴ Ἇׁשṅ ╓ҏ (Axis axis) 

֯ ủ р ᾼ ♄ (Dinerstein 1979)ȷ Ӕ∑(2005)֯ ӰЍ

ᾼׁשṅϷ Ȳ Ѭ ᴘ ᾼᴩⱢ ᵧӔד Ȳ ᴖ

йᾼ֪כ Ḇ ϤᾼׁשṅИ ứȴ 

Ϡ ֪ Ȳ ᾬӐṝᾼᴩⱢ Ӣ ἤϷҠ Л֝ủ ᾼҏ

╓ ȴ ὭỨѿ(2010)ὑ Ѝ ᾼׁשṅᵛ ӱȲ Ѥ

Ѭ ⇔ ᾼ6ᴟ8ѣȲ Ѭ ᾼҏ ╓ Ϸ ȴ (2019)

Л֮֝ Ѭ Ӣ♄ҭᾼ ▲ Ȳ Ғ֮ ἸדῺᾼӰѬЍ

֮ ҏ Ѭ ᾼӉ ᴩⱢᾼ 50% Ɫḕד 9ѣᴟ 11ѣȲᴖ

Ѭ Ӄ ҏ ᾼ50% Ɫḕ5דѣᴟ6ѣȲ ṷᴩⱢ ᾼ

Ӑׁשṅ Ғ֮ Ѭ ҏ ╓ ᾼѣԌꞋד ( 30)ȴ›Ϣׁשṅ

╓ҏȲ ὑ ἤצ ᾬᴖṕ╥ ᾼ ◕ȲяẔ╥ Һ

ẞ ṵ ֵ (Stoner, 2016)ȲױҠ ṿ ἤ Ѭ ᾼ♄

Ғ ᴖ ҏ ╓ ȴ  ▲ Ғ֮ Ѭ ᾼҏ ╓ ᾼ

ᶧ оȲҠ ẁ ᴯὑ╜ ϱᾼ ᴕṼ ȴ 

 
30. ӞЍ е Ғ֮ 8ѣד2ѣᴟ2021ד2020 Ѭ (n = 

8,272)ȳЍ῍(n = 12,461) ц Ѝᴒ(n = 779) ֢ ѣԌҏ ╓

(OI)ȴ  
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ῶ6. ӞЍ е Ғ֮ 8ѣד2ѣᴟ2021ד2020 Ѭ ȳЍ῍ц Ѝᴒ֢ủ ᾼצ ѱ ȳד Џᵂ

ếҏ ╓  (OI) 

 

ủ  
Ѭ  Ѝ῍ Ѝᴒ 

צ ѱ  Џᵂ  OI צ ѱ  Џᵂ  OI צ ѱ  Џᵂ  OI 

2020╡ 845 68086 12.41 1351 68086 19.84 166 68086 2.44 

2020 1700 76679 22.17 2015 76679 26.28 130 76679 1.70 

 0.83 74342 62 27.84 74342 2070 19.67 74342 1462 ו2020ּ

2020ҍ 818 85189 9.60 1866 85189 21.90 121 85189 1.42 

2021╡ 1134 87615 12.94 1569 87615 17.91 153 87615 1.75 

2021 2093 88550 23.64 3372 88550 38.08 140 88550 1.58 

ԓ  8272 493425 16.76 12461 493425 25.25 779 493425 1.58 



1 

4. МЄ₤ ἤ ṵ ᾬ♄  ה

8ѣד2ѣᴟ2021ד2020 Ғ֮ Ѭ ȳЍ῍ц Ѝᴒ

ᾼ♄ ה ӱ( 31&ῶ 7)Ȳ Ѭ ᾼѻ ♄ ◕Ɫ 18 ᴟ ѡ 5

Ȳṳ֯19-20ҏ ȲӪщ8 ᴟ16ד ♄ ᵅȲᵧ ỏᴩ

ἤᾼ♄ ῍ȷЍה Ѝᴒᾼ♄ ד⁄ה ᴿȲ Ὕ ◕♄

ȲꞋ֯ 5-6 ц 17-18 ҏ ♄ ȷẔМЍ῍Ӫщц ϱᾼ

ד ♄ ♄צῺȲԓѡꞋד ᴩⱢȲᴖ Ѝᴒ⁄╥ ϱ♄ Ȳ

ṳ֯1-2 ц23-24ҏ ҫҵᾼ♄ ȴױ Ὠ ₰ Ч (2011)ὑ

ҒцӞЍ֮ ᾼ Ӣ ᾬ Ὠדᴿȴ₰ Ч ṅ╓ҏȲӦשׁ(2010)

ὑЍ῍ὑ Ғ   ѿẃ’═ ứᾼ Ȳ ᴖ ϢⱢ

ᾼ♄ ȲҒϱЍ῍ ₤ ЊȲֵ֯ ᾼ ὭἉ Ἠ╥ ᴎ ♄ Ȳ֪

ױ ЛắẞḔ ϱᾼϢ ♄ ȴ Ѭ ֯ Ғ ᾼ Ὼדẃ

И ȲѹẔ ₤ ЄЛὔ ȲṿẔ Ϣ ♄ Ɫ ȴ₰ Ч

(2011)ᾼׁשṅ ȲӞЍḔ ᾼ Ѭ Ѝᴒ Ѝⅎᾼ

ѻ ♄ ◕Ȳ֯ ủ⅔Ѝ›∟ҏ ♄ ᾼה ȴ 

ủ ♄ о ӱȲ Ѭ ᾼד ♄ ϫиϚ ȲҬ֯ҍủц

ủ צ ȴӦ 32Ҡѿ Ȳ Ѭ ҍủד2020֯ ♄ Ӧ

Ẕ҃ủ ᾼ19-20Ἇ› ᴟ18-19Ȳ֯ 3ᴟ4 ᾼד ♄

ᵅὑẔ҃Ἤצủ ȷ Ѭ ֯ ủ 3 ᴟ4 ᾼד ♄ ⁄╥

Ẕ҃ủ ȴЍ῍֢ủ ᾼד ♄ ᵅϷ Ὑ Ȳчᴖ╥♄

ủцҍủᾼѡҏוּ֯ ѡ ◕ иᵑἋ∟ц נ 1 Њ ҏ (

33)ȴ֯ ЍᴒѠ Ȳ֢ủ ד ♄ ᾼ о Ὑ √Ȳ֯ḕ

ủ Л֝ᾼצ ҏ ȲЛ ḕ ủ Ь Ҡכҏ֯ 5-7 ц 16-19

ҏ ᾼ Ὕ ( 34)ȴ 

♄ Ɫה ᾬ֪Ẕ ֮ ֪І ᴖ ♄ ᾼ ȲẔ♄

Ҡᵓὑה ц щ Ȳ Ϛᾬ ᾼӢ׀ Єȴ Ғ ὑМ

Ἰ֮ Ȳủ оὙ Ȳ ủ Ḃ ᾼ ֪Іֽ ȳ​ ȳ ᾬ

ꞋҠ ֮ױ Ϯ МЄ₤ ᾼ♄ Ȳה Ғ֮ ד ​

ЛדmmȲԓ 3,940פּ ѬȲѹ כ Ȳ֪ױ ⇔ ╥ ♄

ᾼѻה ֪ ȴѵ (2010)ѿ ố Ѝ П Ѭ

ӱȲ ѡ ᵅὑ20̆ Ȳѡ♄ ѩẂ ᵅὑӂᶁȲᴖѡᶁ ы Ἠыᵅ
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Ȳѡ♄ ѩẂϷ ᵅȴ Ҡ Ϸ╥ Ѭ Ὕ ♄צ

Ȳᵀы ϯЍЛϵᾼ 18-19 Ὑ ὑ ◕Ȳѹ ủᾼ 3-4

צ ד ♄ ᾼѻ֪( 32)ȴױҵ ╨ (2013) ы ֮ Ѭ

ᾼ♄ ה ▲Ϸ Ȳѡ ᾼủ ȲẔѡ ד ♄ ᾼѩẂ

чᴖ ὑỏ ȴӦῶ7Ҡѿ Ѝ῍ּ֯וҍẒủϱрцϯрᾼ♄

Ϸᾼ ὑẔ҃ủ Ȳѹ Ѭ цЍ῍ᾼ♄ צ ѡ Ḃ

ᴖ ›ἨἋ∟ҏ ᾼ ᶮ( 32& 33)ȴ 

Ϡᴞ ᾼ ֪ ҵȲϢⱢД Ϸ╥ ᾬ♄ ᾼה ֪

(₰ Ч Ȳ2011)ȴ Ἇׁשṅֵ ӱȲ דּ ᾬᾼѡỏ♄ ṅשếӐׁה

Ϛ ẓצ Ὕ Ȳᵀ ᾼ♄ ϢⱢДֵ֪ה Ἤ  ᾼ(Jeppesenכ

1987)ȷ ֯ ϢⱢД ἨᵅД ᾼ֮ Ȳ דּ ᾬѡỏ♄ ᵅҠ ѩ

ЛὙ (Kamler et al., 2007)ȴ ╨ (2013) ы ֮ Ѭ ᾼ♄

ה ▲ᵛ ӱ Ɫ Ὕ ₤Ȳᵀѡ ᾼד ♄ ὑỏ Ȳ

Ӑׁשṅὑѡ Ѿḥדצ ♄ ᾼ ᶮצὙ ȴ 

Ғ֮ ᾼ Ѝᴒד ♄ ה ЛҏὙכ Ȳ֯ủ

оϱϷ ȲᴖӦῶ 6Ҡѿ῀ Ѝᴒ֢ủ ᾼ OI ᵅ

ὑ Ѭ Ѝ῍Ȳ ẞᾼ Ϸ юȴױҵӦ 24ᴟ 29֢ủ

ᾼ OI оӼҠѿ῀ Ȳ Ѝᴒᾼ♄ ֵ‭ ὑӞЍ

ЍЀ ῺȲắẞ ṷ֪ ȲӐׁשṅἬ ẞП ╥ᵡ ῶ

Ѝᴒᾼד ♄ Ἠ Ḇ  ᾼ И иέȴ 
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31. ӞЍ е Ғ֮ 8ѣד2ѣᴟ2021ד2020 Ѭ (n = 

8,272)ȳЍ῍(n = 12,461)ц Ѝᴒ(n = 779)♄  ȴה

 

 
32. ӞЍ е Ғ֮ ủ(n = 845)ȳ╡ד2020 ủ(n = 1,700)ȳ

ủ(n = 1,134)ц╡דủ(n = 1,462)ȳҍủ(n = 818)ȳ2021וּ ủ(n = 

2,093)ᾼ Ѭ ♄   ȴה
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33. ӞЍ е Ғ֮ ủ(n = 1,351)ȳ╡ד2020 ủ(n = 2,015)ȳ

ủ(n = 1,569) ц╡דủ(n = 2,070)ȳҍủ(n = 1,866)ȳ2021וּ ủ(n = 

3,372)ᾼЍ῍♄  ȴה

 

 
34. ӞЍ е Ғ֮ ủ(n = 166)ȳ╡ד2020 ủ(n = 130)ȳּו

ủ(n = 62)ȳҍủ(n = 121)ȳ2021ד╡ủ(n = 135)ц ủ(n = 140)ᾼ

Ѝᴒ♄   ȴה
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