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(Ursus thibetanus formosanus)╥ Ϛ Ӣ ᾬȲ ẓ

ПӢ Ṕᴥц’Ṏғ ȴӦὑắ ֮ ц֢ ϢⱢД ♄ Ȳ

ӭ›ֵ ὑϢ ♄ юᾼЍ ȲӞЍ е Ɫӭ› вБ῀

⇔ ᾼ҅ῶѿц ṅשׁ ȴ ֚ ᾼ’Ṏế Ԋ ═ ᾼׁש

ṅ ן▲ ȲѿϠ ᾬ ᾼӢ ἤế ῈиӁȲѿц ֥֮֯Ϣѝếּד

ᾼ Ȳṳ сЄ ’Ṏᾼќ═ȴӐ в Ҕᵶ (1)

Ӣ ἤц ֮иέȷ(2)еӖּד Ӣ ᾬ ȷ(3)’Ṏ Ṏ

цΩ ד ♄ ȷ(4) ☼ цϢ טּ Џᵂ

ᵽȷ(5)WӞЍ Ϣ …Ω ѱȷ(6)Ầᵗ ᴯΩ ₇ȳ

Ԉ ▲ȷ(7)ẁ ᴯ Ӣ ᾬ цטּ ȳМȳ  ֢ ∂

ȴ 

Ӑ Ἃ › Ὅ (n=6)Ϣ ╦ Ȳѿ ЊҐֵ ᶮᾎ

(100% MCP)K ♄ Ɫ 33.2 ᴟ 204.6 km2Ȳ95% ⇔ᾎ(95% KDE)K

44.6 ᴟ 179.2 km2Ȳ50% ⇔ᾎ(50% KDE)K 9.1 ᴟ 38.8 km2ȴ6 М 4

צ ֯ ҵ♄ ᾼּנ ( 36.5- 76.7%ứᴯ )ȴ ֮иέ Ὠ ӱ

ὧ ᴫ ᾼ Ἰᵓӣᵧ Ȳ ὧ ѻ ᵓӣМᵅ

Ἰ ( 500- 1,500m, 74.4%)Ȳ ᵅὑᴫ ( 2,000- 2,500 m, 41.9%)ȴ

Ϡ Ӑṝ ȲϢⱢ ếД Ἤ ᾼכ ϩȲҠ Ϸ╥

֪ ȴ ᴫ ᵅ Ἰ֮ ᾼϢⱢ ếД ד ὑὧ ḆҒ Ȳ ֪ᴖ

ױ ὑМȳ Ἰ♄ ȴ ὧ ⇔ᵓӣ Ὥ( 81.3%)Ȳᴫ

ѻ ᵓӣ Ὥ( 36.2%) Ὥ( 31.0%)Ȳ иᵉѩẂד

ῺȲ ἤȲ ױ ӐṝиӁὑ ἸȲҒϱ Ὥᴯ֯ᴫ

ϢⱢ♄ Д Ἠ ֮ оᾼ ᵅ ἸЍ ȲЛᵓ ếᵓӣȴ3

ᴩ♄ ♄иέȲӂᶁѡה ѩẂ40.3%(range:27%-52%)Ȳ3 ᾼ

♄ ᶁѿӪщⱢѻȲѹᵧ ₤♄ Ȳѿה ế ὝⱢ♄ ȴиέ

♄ ᾼủה ȲҠṓּוҍϡủᾼ♄ ѩẂ ╡ ϡủ Ȳ ᾼּוủӂ

ᶁ♄ ѩẂ55.5%Ȳ ᵅᾼ╡ủӂᶁ♄ ѩẂ40%ȴ Ὠ ѷꜜẔһ ♄

 Ὼȴדה

ⱢϠ ếẔһԚ МЄ₤ ṵ ᾬὑӞЍ е иӁ ᶮȲᶺ

Ϡԓ 4x4еṭ ᴞ ד ȴ › ПеӖּד ȲЭד
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ӞЍצӼ(ד2022) е ᶳЏẦϩ ȴᴞ ד МЄ₤ ṵ ᾬҏ

⇔ɎOI ɏȲӦ ᴟᵅṼᶧⱢ Ѝ῍30.32ȳ Ѭ 22.10ȳ

19.80ȳ Ѝᴒ3.06ȳ 2.44ȳ 2.23ȳӪ ї1.31ȳ

0.97ȳ 0.90ȳ 0.44ȳ 0.28 

Ϣ ֢ꜜѷ╥טּ ’Ṏᾼ Ȳ ῺדӼצ Ϣ Ṷטּ

Ԉ ӢȲẔМֵ Ӣ֯ӞЍ е Ἠ Ὼ ȲӞЍ е ᵂⱢ

֮ᾼ ᴯ ȴӐ ɦ

☼ цϢ טּ ЏᵂᵽɧȲ ῏цẓד ᾼ╜Ἀ ế

Ȳ с Ἠ╥Ϣ ṶԈПטּ ϩц ᴯᾼ֥

ᵂȴϤ ῏ Ѝ⅞Ḕ ╟ᾼ Ȳ Ϣ טּ צ ϩȲ

Ϡ∂Ӵṏֻᾼ ╟ȲϷ ═ оӖ ṎȲ∂ ὨếӐכשׁדּ

ᵂᾼΩ ѱȲ═ Ғ צ ׄԓׂ⁄ᾼ ȲꜙᴟᵂⱢϤ Ө ᾼᴩ

› Ṏ ѱȴѿᵓ Ϣ Ԛ׀Ԛ ᾼ ȴ 

ֿȸ ȳϢ ╦ứᴯ ȳеӖּד ȳᴞ ד ȳ ȳ

е   
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ȳ Ӧ 

Ϛȳ ֚ᾬ ᾼ’Ṏ 

Ɫ ’Ϣ Ӣ׀ П ц ᾼӘ ᵓӣȲӢᾬֵ ἤП’ṎБ╥ϡ

ϫϚѷּנѿẃѷꜜ֢ Ԛ֝ᵘϩᾼӭ ȴ ὑצ ᾼ’Ṏ Ȳֽᴶ ֢

’Ṏ П ԒװᶧȲⱢ ’ Ӣᾬֵ ἤ Мᾼ ȴ ṿ֢Ѡ

ױ ṓצἬ ὼȲᵀϚ ᾼ ЛҵѾ╥ȸ ᾬ ȳᶨ ᾬ (umbrella 

species)ȳ ᾬ (flagship species)ȳ ᾬצ (endemic species)ếὔắ ᾬ

(vulnerable species)ẓצ’Ṏᾼ ԒἤȲẔМϭѿ ᾼЄ₤ ṵ ᾬ ắ

ᾃ(Entwistle and Dunstone 2000, Carroll et al. 2001, Caro 2003, Roberge and 

Angelstam 2004)ȴ֯ ᾼ Ӣᾬֵ ἤׁשṅП› ế ᵫМȲ ῏Ϸ

ẻ Ғ ȳצ ᾼᾬ ᾼӢᾬ ṅếשׁ ᴩ ṎȲѿц ṎἬ

ᾼ֢ Ȳ∂Ӵᾬ ֚ ạế’Ṏ (Ὥ ὲȲ2002)ȴ Ȳױ Ꞌ

֥ϱ ṷ’Ṏ ᴯᾼ Ԓ ԈȲṳ ẓӢ ϱц’Ṏϱᾼ ғ ếṔᴥ

( ṃרּ Ȳ2012a)ȴ 

╥ Ϛ Ӣᾼ ᾬȲ Ṹ☺ ᾼ ПϚȴӦὑῺ

ϫדẃ ᴞ ⇔ цϢⱢ♄ Ȳṿ ᾬ ᾼиӁ Є

Ȳ ֵ ὑ֮ᶮ Ἠ ἸȳϢⱢ♄ юᾼЍ ȲẔ Ϸ

ὑắ№ ᾼᾭ (Wang 1999, Hwang and Wang 2006)ȲⱢɦ ɧᾼ’Ṏ

ᾬȲ֯ѷꜜᴞ ’Ṏ (IUCN)ּמӫ ϱϷ ԝⱢὔ֚ᾬ (VU, 

Vulnerable)(IUCN 2009)ȴ Ɫ’Ṏϱᾼᶨ ᾬ Ȳצ ’ ֮

ᵓὑצ Ӣ Ṇᾼ ȴ Ɫᶺ ’Ṏ Ӣ ᾬȲ Ἠ

ᾼ Ἠ Ь╥ Ἤצ ȲẂֽ2021ד ᴎὭ ᾼЍᴔ

ế ӣц ᴿ ᾼṶԈȲҐ ҏ ’ ᾬױ ׀ ᾼ ἤц

йἤ(Hwang 2003)ȴ 

’ Ẕ҃Є₤ ᴚӭ(Carnivora) ᾬדᴿȲ ᾼ’Ṏ╥Ϛ ȳѹ ц

ֵ ╚ᾼדּ Ȳ֪ Ϣ ᾬцẔ ֮ ᾼДכ ἏἏ╥ֵ ȳѹ ⇔

ЛϚᾼ( Ϛ)(Peyton et al. 1999)ȴ Ӣ ᾬ’ṎЏᵂắӢᾬ ȳῂ ȳ╜ᾙцᴩ

╜ ֵ֪ Ȳכғᾼ’Ṏ Ϣ Ӣ ᾬ ᾼ ȲϷ

ṅцשׁ ᴯ ὑ Ӣᾬ ῀ ᾼ Ȳד ᾼ цΩ

ṎḆ╥’ṎᾼӇ њ◕ȲϷ╥ צ ȳ ᾼѠהПϚȴ’Ṏ

ПӘ ῂ Є ế╜Ἀ ═ ќ═И  ғȴכ
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Ϛȳכғᾼ ’Ṏ Ἤ ᾼ ц֢ ֪ …(Peyton et al. 1999)ȴ 

 

ṝⱢ Є₤ ᴚӭ ᾬȲ Ɫ ֚’Ṏ ᾬ Ȳ ᴖצ

ẔὑӐ ϱ ҵ ПиӁȳ ⇔ ЬצἬЛṜȲ כ ᴯ

ứד ’Ṏ╜ цᴩ П ạ ȴῴ ṅỞὑѵשׁ ὑ1988דᴟ

ןἬד1993 ᾼ цӭ נּ Ȳ ẁ ὑӐ ᾼ иӁᾭ

ᾓцϚ ᴥ(Wang 1999)Ȳ ▲ Ὠ ӱ ҵӭ ᾼ ⇔ϫ

иᵅ(ּפḕщ0.064%)Ȳѻ иӁὑМҶЍ ֮ Ȳṳ МὑϮ Ѝ₤ е

ếϡ ᴞ ’ ᾼ Ȳ ӱ’ ᾼ׀ ᾼ ἤȴ 

צ иӁᾼῺ ȲϞὭ ᶝὑ2006-2011ןד ᾼԓ

ҏḥּנ ( ṃרּ Ȳ2006ȷ2008ȷ2012b)ȲῺדẃ נּ ѻ ҏ ὑ

1,000-3,000 mᾼМ ἸЍ (86%)Ȳҏḥ ᴯּנ ᵅ ἸⱢ270 mȲὑӞЍ

е ὧѠҵ 2еṭᾼἮ Ἦ ϯ П ֙ȷ נּ ⁄Ɫ

3,700 mȲӞЍ е  ῺПӭ נּ Ȳ Ϸ╥ ϚϚ ᾿

ҏ ὑ Ἰ ὑ3,500 mПּנ ȴ иӁ ế ׀ иέ

(population viability analysis)ׁשṅẃכȲ Ҡ ᾼ Ȳ Єὑ

ӭ›ᾼ ( ṃרּ Ȳ2012bȷὭ ׄȲ2013)ȴ 
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ϡȳӞЍ е ї  

ᾼ ҵ юȲ ἤ ѹ ȲҒϱ Ѝ ᾼ Ὥד

ȳ ⇔ ȳ֮ᶮ ȳӻ Л―Ȳ ҵׁשṅ ד ᵺ ( ṃרּ Ȳ

2012a)ȴӞЍ е ᴞ1998ד ╥ӭ› в Ϛ  ᴩ ҵ

ṅᾼשׁ ȲҔᵶ Ὅế (Hwang 2003, Hwang and Garshelis 

2007, Hwang et al. 2010)Ȳ╥ в Ӣ ἤц’Ṏּשׁד ᾼ

ȴ֝ Ȳԓ ἤᾼ иӁ ▲ц ה ȲӞЍ е

ὍᾼׁשṅכὨ ὑԓדṅ῏Ὼשׁ 20 ֯ ֮ᾼ ҵ ▲Ȳ ᾛ

ᾎⱱ ♄ ᾼ ᾓד ( ṃרּ Ȳ2012b)ȴӞЍ е Ɫӭ› Ϛ

҅ῶ П ⇔ (high-density benchmark)(ּרṃ Ȳ2010ȷ ἅ

Ȳ2011)ȴ֪ױȲױ Ҡ ԓ П ї Ȳ ὑ

ԓ ᾼ׀ ϩẓצ ᾼ ȴ 

ӞЍ е ὧ ПЄи(Җ 23Á22' 25'' 47Ȳὧ 121Á05' 21'' 49)Ɫ

ц ֵМЄ₤ ṵ ᾬП ֮Ȳ ֮ ᾬ иӁ Лц

10ӂѠеṭȲᵀẔᾬ ц Ὠ ᾼ Ȳ ὑ ᾼ♄ ế ḟצ

ứἤᾼ (Hwang and Garshelis 2007)ȴּוҍủ Ὠ Ȳᵮі

Є ậ ὨȲᴖ∕ Ὠủ ḇ― ᴟ е ҵ ᾼ ♄

ȴ Ϸ╥ӭ›ԓ Ҡѿצ П ȴ 

֯ӞЍ е Ȳ Ὠ ( ֯10ѣᴟ1דװѣ)Ȳ

֣ὑ ὑ ўּד Ὥ(Єи) ȷ Ὠѡ ю Ȳ 6-24еṭ

(̓ )П Ȳẞ╡ȳ ủ♄ ᾼ ȴ֯ ᾼּוủȲӕ ᴿѾϷ

Ṫṷכ е ᾼ֮ ȴчПȲ֯ ўּד Ὠ ѽᾼ Ȳ ⁄и

Ḇ ȴױҵȲ ȳ ᾼ♄ ᾛ Ȳᵀ ếṸכ ᾼе ᴿѾ

Ϸ ֯ ϱἨῈ ϱ ֪ ᾬ ⇔ᴖᵮіе ᾼ֮ (Hwang et al. 

2010)ȴ ҵ ṅשֵׁ ӱ ᾼ ўּד ᾬᾼ ὨếиӁ йצ

(Izumiyama and Shiraishi 2004, Garshelis 2009)Ȳᵀ ὑ ᾼ

ȳԚה ᾼФ …Ȳѿц ᾼ֪ה Ȳ⁄Ữ∕Ḇֵׁשṅ ȴ

ҫҵȲϷӦὑ в ҵ ᾼӢ ἤׁשṅ ȲҔ╗ ἤȲӭ›ֵ

ὑӞЍ е ֮ Ȳѹ ὑּוȳҍủ Ȳ╝ Ḇԓ ἤᾼᴩⱢӢ ἤ

Ьצ∕ Єѐ⇔ ᾼ ן ếиέȴ 

ὑ2009-2012ד Ȳ ӦЄи֮  ủ ╘ᾼ ȲᵓӣиӢᶾ

ҏ73Л֝ Ȳ ד ᾼ ֮ Ὠ ᾼ ֵ ᴖ −
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ЄȲ 3ᴟ35Л ( ṃרּ Ȳ2013)ȴ Ὅἤᾼ ᴷ ה ӱ♄ ὑЄ

и֮ ᾼ 93ȲᵀϷ֪ԛצ ᵅȲ П ȴṶ

ϱȲ ṷ ᴷ ṳ╓  Єи֮ ᾼ Ȳ֪ⱢЄиậ ᾼ

ЊȲᴖ╥ Ɫậ ֮ᾼ ᴖ Ϥ Ȳ כ ϱ ἤ

ד ᾼ ȴ֪ױȲױ ᾼ ֯ὑӞЍ е ֮ ֯ Ὠ

ủ ᵓӣЄи֮ ᾼ ֯ ȴ е вצṷ Ϸ

ẔϚӢ Л ᵓӣЄи֮ Ȳ⁄ױ Ɫᵧ ᵅᴷᾼᾭᾓȴ ױ

Ȳ Ӈצ ӞЍ е ὑᵓӣЄи֮ ᾼ

ἤПҵȲ ᾼ ӼЛҠἨ ȲӇ ṷ ὑ е

ȲҔ╗Єи֮ ѿҵᾼᵓӣ ᾓȴ ṷ ᾼ ╗ȲҔה (dispersal)

ᴩⱢȲѿц ֮ ế֮ ᾼ …ȲḆ╥ ḷ … и♆

ᴟ3 Є (clade)Ἤ ᾼ ( ṃȳὭửȲ2019ȷרּ ṃרּ Ȳ

2021)ȴ 

ӞЍד1998-2000 е ᾼ Ὅ Ὠ ӱȲ ᾼ15(13 2 )

МȲ8צ ҏ (Ҕ╗ԓ 2 ӕ )Ἠ ᾼ ᾓȲ ╥ ҟ

Ṱ ȳԛ ᾼ ȲҐ ҏӭ›ⱱ ♄ Б Њ Ӣ

№ ( ṃרּ Ȳ2013)ȴӦױҠṓȲ ὑ♄ ᾛᾼ ᴖṕȲ’ṎЏᵂ

Л ὑ’ ᾼ вȲ֝ Ғ ’ ѿҵ֮ ᾼצ Ȳ

Ѡ ’ ᾼӢ׀ Ṝ ѹׄԓ ȴױ ὨȲ ὑדṅ῏Ὼשׁ

ԓ 20 ֯ ֮ᾼ ᾼ ҵ ▲Ȳ ᾛ ᾎⱱ ♄ ᾼ ᾓד

ȴ ᾼ ὨϷ ӱȲ ᾼ Ϛҙצ ᴟ е

ꜜѿҵ( 6еṭ)ᾼ֮ ♄ Ȳѹ ֯ е ҵᾼ 2 ѣẞ

֮ױȴ(Hwang et al. 2010)ד1 Ҡ ṷ ᾬṝ ᾼⱱ № ȴᵛ―

ֽЄи ֮ (ṛ 3щ)Ȳ ⱱ ♄ ȲᵀЬצ ѩẂ

֪ Ṱ ȴ֪ױȲᶺ ӞЍ е ᾼ Ɫԓ

ї ȲẔ ᾛᾼ♄ ếủ ἤ ȲԛҒϱ’ вϢⱢД

צ Ȳ ᴖṿẔ ԓ ᾼ Ӣ (rescue effect)Ȳ …╓█Ϛ

֮ ᾼ ứᾬ ẞ Ϛứ ⇔∟ ֣ҵ Ȳ ᾼ ҉Ẕ҃

֮ ᾼ֝Ϛᾬ ѿ юȳ Ѧ ҷἨ ȴ 
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Ϯȳ ה ֮ᵓӣ  иέה

ϢⱢ♄ Д Ɫ ›Є₤ ᴚӭ ᾬ’Ṏế ѻ ᾼ Ȳ

Ҕ╗ ֮ ҷȳ оȲѿц ᵓӣ(Packer et al. 2009)ȴ ᾬᾼ ế ֮ᵓ

ӣ Ȳה Ɫ ױ П Ȳ ὑ Ѡױ Ь Ɫצ

ȴ♄ (home range)╥ ᾬ ᴩѡ ᾼ♄ ȳֽ ȳԅ ȳ ȳṎӃ

Ἤ ᾼ♄ Ὲ Ȳ ắẞ ᾬ ᾼ ₤ȳиӁếҠ ἤ (Powell et 

al. 1997)ȴѿׁשṅ ҉ṜѹӢ ἤ ϫиדῺᾼּר☺ ⱢẂȲ

ᾼ♄ −ЄȲ 3-1,100 km2 Ȳѻצ ắẞ ᾬ ⇔ế

⇔ (Garshelis 2009)ȴ ᾬ ⇔ ѹ ⇔Є Ȳ ♄ ᾼ

⇔Ϸד Ȳ ἤᾼ♄ ѩ ἤЄϱ2-10Ȳ֪ױ ἤᾼ♄

֯ӻ ᾼ♄ Ȳᴖ֯Ϛṷ֮ Ȳ ἤ ҏ Ȳ

’ Л Ẕ҃ ἤ –Ϥȴ Ϸה ἤᵑếד ᴖ Ȳ ἤ

Ṹכ ֯ҏӢ֮ ♄ ПϵṳắẔӕד ’ Ȳ ד ЄȲ

ὑᴞАᾼ♄ Ȳѹ ẃ юṿӣӕ ᾼ♄ ȷ ἤ⁄

֯1-4 Ȳ ҏӢ֮ Ȳ Ϥ Ӣ Ȳᴖ ᾼ о−ЄȲю῏

10еṭȲЄ῏ 200еṭȲצᾼ ἤ ֯ϚỂПв Ϡ40еṭᾼ

(Garshelis 2009)ȴ 

ᾼ♄ ᾛȲ1998-2000ד ṅשׁ ȲӞЍ

е ᾼ♄ ( ЊҐֵ ᶮ)Ɫ24-117 km2Ȳӂᶁ53.8 km2  (Ñ30.1, 

n=8)(Hwang et al. 2010)ȴ נ֪ Ṇ ế ҵ ᾼ ạȲ ֵ

ᾼӢ ἤ Ь ЛṜȲҔ╗ủ ἤ ế ֮ᵓӣȳד ᾼ♄

Ȳѿц ᾼ ἤ ȴ֪Ɫ Ḕ ♄ ὑ֮ᶮ ֮ ᾼЄ₤ ᾬȲ

♄ᵅᴷצ ᾼ ᾓȲ֪ױῺדẃ ֵ ᾼӢ ṅשׁ ֣ὑᵓӣ ן

П᷾ ᾼϢ ╦ Ṇ (Izumiyama and Shiraishi 2004)ȴ

ד2014-2017 ӞЍ е 9 ȲϢ ╦ ♄

( ЊҐֵ ᶮᾎ)Ɫ20.6ᴟ558.3 km2Ȳӂᶁ140.8 km2ɎÑ170.1, n=9ɏȲѹ

55.6%ᾼ ♄ е ѿҵᾼ֮ ȴ ϤЄи Ὠủ Ȳ

ᾼӂᶁԓщ♄ ѩẂϷ ὑ ủȲ ӱ Є ᾼ♄ ế♄

ה М ᾬ ֯׀ йᾼ …(ὭửȲ2017)ȴ 

ᾼ ֮ᵓӣȳ ế ȲЛה ᾿ ȲϷ

Ϣ ᾼטּ ȴ ὑЊ ᾬ ᴖṕȲ ṷᴞ ếϢⱢ֪ Ϸ╥

Ἠ ӻ☼ᾼ ȴῈ ᵓӣ ה ȲЛ ╥ ⇔ᴷ ᾼ
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ȲϷ╥ ẁ’ ֮ế Ἤ П ȴ֪ױȲ

ױ ї ᾼ Ȳצ ὑ  ᴩⱢȳ ế♄

ᾼ оȲṳ Ҡ ᾼ ֪ ế ạȲֽӞЍ е цỂ ֯

֮ᾼ ᾬ Ȳѿц֢ ϢⱢД ♄ ᾼ ₤ế ⇔ᾼ ῈиӁȴ 

ҳȳ’Ṏ Ṏ П с еӖּד  

֚ᾬ цӢᾬֵ ἤᾼ’ṎЏᵂȲ Ϡ Ԋ   ᾼ ṅцᶔשׁ▲ ᾼ

Ȳ’Ṏ ἘᾼΩ цӖ ṎȲḆ╥ ᾼ ȴ ɞӢ

ᾬֵ ἤеּפɟцᶺ ɞ ṎᾎɟȳɞӘ ╜ ɟꞋὙѝ╓ҏ╜Ἀ

ӦӖ Ṏ се ’Ṏ ȲѿᵓӢᾬֵ ἤП’׀ц Ә ᵓӣȴ

еӖּד (citizen science)╥╓ȲӦּד Ṇצ ᾼׁשṅ Ȳ ᾼׁש

ṅѠᾎȲἵ Пᶳ Ӗ ∟ ן ế Џᵂȴ Ӗ

ᾼϩ оׁשṅ Ȳ Єᾼ ╥Ҡѿậ Є ᾼׁשṅ ȲӖ Ϸ ֯

ẞӔ ᾼ῀ цכ ȲҠ ╥֝ ẞ оӖ Ṏᾼғ ȴ 

ХȳӞЍ е П  

 ῺדẃȲצ ὑ ὍЍὭ╜ ȲҒϱ ₤′ᾭ ◖ῐᾣꜟ ȲЍὭ

♄ ♄ ȴҫϚѠ ȲῺϫדẃȲӞЍ е ế Ὼ֮

ἨײϺȲἨ╥ ᾼ Ẃ ҒȲֽ֪ױᴶҒ Ϣ טּ

ц ϩȲֽᴶ оϢ Ԛ ԚӢᾼᶝ Ȳṳ ֥Ӗ ȳῂ Пϩ Ԛ

֝ ’ṎȲБכⱢ ϱẘЛ ᾼ ȴ  

ӞЍ е ὑ 108-110 ד⇔ ɦ ȸӞЍ е

Ϣ ╦ Ӣ ɧȲв ȸ(1)6 Ϣ ╦ ȳ

♄ ȳ ֮иέ Ӣ ἤ ▲ȷ(2) еӖּד ӞЍ е

ὧ МЄ₤ ṵ ᾬ ȷ(3) ᴩ’Ṏ Ṏ Ω ד ♄ ȷ

(4) ẁ ᴯצ Ϣ Ӣ ᾬ ȳטּ ֚ᾬ ’Ṏ ∟ ϱ

ᾼ ȳМȳ  ֢ ∂ ȴ 

ὑ› ὨȲӐכ ӭ ֽϯ: (1) Ӣ ἤ: ═ ›

ӞЍ е Ϣ ╦ứᴯ ן ȲṳиέẔ♄ ế ֮

ȴ(2)Ӣה ᾬ : Ἃ › еӖּד ὨȲכ Бᶙ

כ ПеӖּד Ȳ═ ӞЍ е Є ᾼ ếẔ҃

Є₤ ṵ ᾬ ⇔ ▲ȴ(3) ’Ṏ Ṏ: ═ ’Ṏ Ṏ

ᾼ ♄ ȲҒ Ϛ Ӗ ὑӞЍ е ṅц’ṎПשׁ Ȳ
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ⅎ е ếЍὭ’Ṏᾼ ếќ═ȴҫ ᵂϚϢ …ПΩ ѱȲ

в е ⅎ ὑ ᴩⱢ ἤ ᾼӔצ ȳ ᾼ֪

ѠהȲѿц ד ᾼ ЍὭᵂⱢ ȴ (4)

: ☼ цϢ טּ ЏᵂᵽȲ с ᴯᾼד

Ἤ ᾼ ϩȴ֝ ẁ ᴯ Ӣ ᾬ цטּ ȳ

Мȳ  ֢ ∂ ȴ   
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ȳЏᵂ ӭ 

Ϛȳ Ӣ ἤц ֮иέ 

Ӑ Ἃ › Ὅѹ Ϣ ╦ ᾼ6 ȴ ֥

ứᴯ Ȳиέ♄ ȳ ֮ ( Ἰц )ѿц♄   ȴה

ϡȳеӖּד Ғ Ӣ ᾬ  

Ἃ › еӖּד ᴞ ד Ӣ ᾬ Ȳ Б ᶙכП

еӖּד Ӑ ȴ ֥еӖּד ᴞ ד ЏᵂȲ

∂ ӞЍ е   Ṇ ȴ 

Ϯȳ ᴩ’Ṏ Ṏ цΩ ד ♄  

֥ ᴯ ҒἨ ᾼ֢ ♄ Ȳ ֥ װ ’Ṏ ♄

ȲᴟюϮ ȲҒ Ϛ Ӗ ӞЍ е П’Ṏׁשṅц

П ȴ 

ҳȳ ☼ цϢ טּ Џᵂᵽ  

ɦӞЍ е ☼ цϢ טּ ЏᵂᵽɧϚ

Ȳ ῏ ế ӻ☼ȲϚѡ ᴟюХЊ ȴ 

Хȳ ᵂӞЍ Ϣ …Ω ѱ 

е ⅎⱢ Ȳ ᵂϚϢ …ПΩ ѱȲв е

ⅎ ὑ ᴩⱢ ἤ ᾼӔצ ȳ ᾼ֪ ѠהȲѿц

ד ᾼ ЍὭ ⁄ȴ 

гȳẦᵗ ᴯΩ ₇ȳ Ԉ ▲ 

Ầᵗ ᴯ ᴩ ’ṎΩ ₇ếד Ԉ ▲Ȳѿц֫

֢ꜜПὑ ד ṓȴ 

ϝȳ ẁ ᴯ Ӣ ᾬ цטּ ȳМȳ  ֢ ∂  

ὨȲכ▲ ẁ ᴯצ Ϣ Ӣ ᾬȳ ֚ ᾬ

ϱᾼ ȳМȳ  ֢ ∂ ȴ 
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ȳׁשṅѠᾎ 

Ϛȳׁשṅ֮  

ӞЍ е ӴὑӖכ Ȳד74 Ɫ103,121е Ȳ Ṹ Ѝ

₤ е ( ϡ)ȴẔ ӞЍѻ Ἰ3,952 mȲⱢὧҖṸ Ϛ ȴӞЍ֮

ӂᶁד Ȳ Ἰ1,000 m Ɫ20ÁCȷ2,500Ɫ10ÁCȷ3,500 mѿϱ⁄Ɫ

5ÁCȴᴖדӂᶁ Ɫ3,600 mmȲפּ Мὑ5-8ѣ ȲẔМ5ѣц6ѣϱעⱢ

 Ȳủ ᴖ юȷ6-8ѣ⁄ Ϥ ц ѡ  ȲϤҍѿ∟ ⁄Ὑ

ϯ Ȳ11-12ѣⱢḅủȲⱢ Ἠюủ Ȳ ᴖṕⱢ  МП ₤

Ɏhttp://www.ysnp.gov.tw/page.aspx?path=189ɏȴ 

 

ϡȳӞЍ е ṅשׁ ֮ ֮ ᴯ ȴ 

 

ԓ ἤиӁ ▲ц ה ȲӞЍ е Ɫӭ›

Ϛ҅ῶ П ⇔ (high-density benchmark)(ּרṃ Ȳ

2010)ȴὧ ᴯὑӞЍ е ὧ ȲᴏṸ ếἮ Ἦ ѿὧ֮

ȲҔ╗ЄиȳӠἮᴏц Ѝ֮ ȴ֯ ҟᵓӣ ӞЍ е

ᾼׁשṅМ ȲЄи֮  Пᾬ ц Ὠ ᾼ Ȳ ὑ

ᾼ♄ ế ḟứἤᾼצ Ȳּ֯וҍủ Ὠ Ȳ ᵮіЄ
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ᾼ ẃậ ὨȲᴖ∕ Ὠủ ḇ― ᴟ е ҵ ᾼ ♄

Ȳѹ♄ Єֵᵧ ὧᴫ֣ȲᵛὑӞЍ е ὧ ЍЀᴟЄи֮

Ϛ (Hwang et al. 2010)ȴ 

ӞЍ е ὧ ПҵȲᴫ (ᴫҖ) ᵛ ЄὭ ѿᴫц ҇

ѿҖᾼ֮ ȲҔ╗ὧ ȳ ȳӞЍ ц Ὥ ȴ ṵ ᾬ Ӽד

Ȳᵀ ϩῺדẃצ Ғᾼ ȴẔМ ҇ Ὥ ֮ ╥ ԏ

∟ⱢԄѤᵂ Ἤ Ȳᴩ╜ ὑ Ӏ ц  ṭЍ Ȳᴞὧ

Ѝ Ғ ᴟ ѦȲԓ 31еṭȲ ֪Ὥ Ể װֵ Л

Ϛᾼ Ȳӭ› Ṟᴩᴟ ҇ ’Ṏׁשṅ ȴ ҟᵓӣᴞ ד

Ϸ╥ ᾼ Ӣ ПϚ( ṃцרּ ΎȲ2004)ȲῺדẃ ҏḥᾼ

ӭ נּ Ϸ Ἤצ Ȳꜙᴟ ϤЍ⅞Ἠ Ὼ Ἠ ᾼּנ ȴ 

 Ҕ╗ᴫ ᾼϮϿЍȳ֣ Ѝȳ ϮЍȳ Ὥ ц е

ᾘ ᴟ Ѝ Ѐ ֮ ȴῺדӼצӭ ꜙᴟ ֯Ѝ⅞ҵ ∙ᾼּנ

ȲἨҠ ᾼ ֮ Ѿ ӞЍ е Ἤצ ȴЭ(ד2022)ד

е ᶝ Ὅ е щᴃᴟ֣ ◕ᾼ ᴩȲҠ ӑẃױ ᾼ

ϩ П сȲ╝ Ṯ ֯ᾼϢ טּ ȴ 

 

ϡȳ Ӣ ἤ ▲ц ֮иέ 

(Ϛ) Ϣ ╦  

Ӑׁשṅ Ϣ ╦ ᶾ Ȳиέ ᾼ ếῈ ᵓӣ Ȳה

ṳ ֮ П ֪ Ȳѿц Ҡ ᾼײϺ ȴ ṷ

Ɫכ о е вế Ὼ֮ ᾼ’ṎếϢ טּ ᾼ Ṽ

ȴӐ Ἃ › Ἤ⇔ד 108-110  ɦ ȸӞЍ е

Ϣ ╦ Ӣ ɧȲᵓӣ Ἤ Ὅṳ Ϣ

╦ Vertex plus (VECTRONIC Aerospace GmbH, Berlin, Germany)ᾼ

ᴩ═ ȴứᴯ ứⱢḕ8.5Њ ϚGPSứᴯן Ȳ Ễ

Ҡ ȴṳד2-3═ ᴞצ ȲҠ Ԓ ứ ȲἨᵓӣ

Ѡה Ȳ ὑ ᴞ∟ד2-3∟ ( ṃרּ Ȳ2021)ȴ 

Ϣ ╦ứᴯ Ҡ ∟ ♄ ц ֮ ᾼиέ ὨȲᴖЛ֝

ᾬὑứᴯ ϯ ṶЛ֝♄ Ṕ⇔ оӼҠ ứᴯ (D'Eon and 

Delparte 2005)ȴ╝Ӑ ḕϚ ứᴯ ᾼ ⇔֪І(DOP, dilution of 

precision) ᴩ ᾼ Ѡ ᴩиέȴDOP ῶӱứᴯ ⇔ ᵅ(Stache et 
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al. 2012)ȴ֪ױȲӐׁשṅ ᴕ ἤ ☺רῺᾼּד П ╦ứᴯ

ԈȲ М ѿ2 ╦(GPS-2D)K Ἤ֯ᴯ ѹDOPЄὑ 5ᾼứ

ᴯ Ѡ ᴩ∟ ♄ ц ֮ Пиέ(Lewis et al. 2007)ȴ 

в∂Ғ ⇔ ♄ ⇔Ȳ 24Њ

ᵂȲ⁄ ᴞ ╦ ɦײϺ ῀ɧᴟׁשṅ῏ І‒ Ȳῶӱ ᾬҠ ײ

ϺἨ ȴᶺ Ҡ ›Ἇ ֮ ▲ѿ ᾭᾓȴ ϺȲײ

ᶺ ԛ ϚḔиέ ᾬײϺᾼҠ ֪ Ȳѿц ϢⱢ♄ Ἠד ὑ е

’ ПῈ …ȴ 

ⱢϠ Ὼ ἨЍ⅞ ϢⱢ ᾼ ᾼᴩⱢч Ȳѿц

֯ᾼϢ טּ צ ᾼ֮Ầᵗὑ ϱ ᵅ ȲӐ ֝ ὑ

Ғ І (virtual fence, Ἠ )ғ ȴ І ᵂӣ ạ

╥ ứᴯ ᴯὑ ᾼ в Ȳ ╦ ṅϢשׁ῀

ȲṳҠᴞ Ԓ ứᾼ ҵứᴯ ȴJachowskiϢ╓ҏ І ѿצ

ϯ ȸ(1) ∂ ȳ ἨὊ ȴ(2) ֪ Л֝ӭᾼ֯ ếῈ ϱṣ

Ḃ ȴ(3) ֥ ȳׁשṅế Ɫ ӢӢᾬ ȴ(4)ῂ ї

ẃ Ҡѿ Ғ ’Ṏᾼќ═(Jachowski et al. 2014)ȴ 

ᶺ в Ҡ цПϢ ♄ І ȲҔᵶ ếЍ⅞

῟╟Ȳ Ҕᵶῧὧ Ṗӂ ȳᵓ ȳ֣ Ὥ ȳ Ѝȳщᴃȳ 

ṭЍ Ὥ ȳ Ғȳὧ ȲЍ⅞ҔᵶЄиЍ⅞ȳЄѬ Ѝ⅞ȳМҶ 

Ѝ⅞ȳӠἮᴏЍ⅞ȳӪ◦  Ѝ⅞ȳὄ Ѝ⅞ȳἮ Ѝ⅞ȳ ₉ ṟЍ

⅞ȳ ӁṖЍ⅞ȳ ᵓҒὧ Ѝ⅞ȳ Ѝ⅞ȳ Ѝ ȳ Ѝ⅞ȳ Ῠ

ṖЍ⅞ȳ Ὑ Ѝ⅞ế ṖЍ⅞ȴ Ԓ›ӞЍ е

ӱȲὑЄи Ὠủӂᶁḕѡ Ɫ Ὼ1 km( І Ȳ2020)ȴ

╝ ѿҙѡ♄ 500 mⱢ ᴕṼ Ȳ Ὼ 500 m

П ᶮȳ Ѝ⅞ Ὼ 300 mП ᶮ∂Ӵ( Ϯ)ȴ Ϥ І ∟

ứⱢḕ2Њ ứᴯϚװȲѿᵓׁשṅ ế ᴯḆҒ

ȴ 
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ϮȳӞЍ е Ϣ ╦ Ἤ ᾼ І Ȳ

ᴥמּ ᶮⱢЍ⅞Ἤ֯ᴯ Ȳ ᴥֵ ᶮⱢ Ἤ֯ᴯ ȴ 

 

(ϡ) ♄ иέ 

╦ Ṇ Ȳׁשṅ῏ ѿ ᾬἬ֯ᾼ ȴᵓӣ ᴯ ὑ

ᶧϱᾼ оȲ Ҡм ҏ ᾬᾼ ȳ♄ (home range)цủ ἤ

ᶧ оȴ♄ ᾼ ӣẒ Ѡᾎ:  

 

1. ЊҐֵ ᶮᾎ(100% minimum convex polygon, MCP) 

ӦR (R version 4.1.1)МᾼadehabitatHRғ ЊҐֵ ᶮᾎ

П♄ (Worton 1987)ȴױѠᾎ ╥ ᾬ ҵ ᾼứᴯ ד ᴖ

ȴכ Ѡᾎױ ӣ ѹⱢנ П♄ ᴷ ȲᵀױѠᾎ Ҕᵶ ᾬӑ

ᵓӣП כ ᴷ ᾓ(Kowalczyk et al. 2006)ȴ 

 

2. ⇔ᴷ ᾎ(kernel density estimation, KDE) 

Ӑׁשṅ ӦR (R version 4.1.1)МᾼadehabitatHRғ ᴩ ⇔ᴷ

ᾎ 95%♄ ц50%ї♄ (Worton 1989, Seaman and Powell 
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1996)ȴ spғ ᷾ Ṇ ѿцrgdalғ ♄ ҏȴ ѠᾎϞ

ᾎ ᴩ Ȳ ҏᾬכ ᵓӣῈ ᾼЛ֝ ⇔ȲⱢӭ› ֥ ѹ ṿ

ӣᾼ♄ ᴷ ᾎ(Kernohan et al. 2001, Laver and Kelly 2008)Ȳ ӣhref

ẃ ᴩ (Steiniger et al. 2010, Signer et al. 2015)ȴ 

 

3. ủ  

ⱢϠ Ϥ ӞЍ е в Пủ ἤ♄ оȲӐׁשṅϷҫ

ҵ ᴩЛ֝ủ ᾼ♄ Ȳủ иⱢ╡ủ(3ᴟ5ѣ)ȳ ủ(6ᴟ8ѣ)ȳ

ủ(9ᴟ11ѣ)וּ ҍủ(12ѣᴟ  2ѣ)ȴד

 

(Ϯ) ֮ᵓӣиέ 

֮ Johnsonҏᾼ Ȳ╓ҏ Ӣ ᾬᾼ ֮ ╥Ϛ

ἤᾼ Ȳѐ⇔ӦЄᴖЊȲ Ϛ ╥Ϛᾬ ֮֯ ϱᾼиӁȲ ϡ

╥Ϛᾬ Ἠ ֯ ứ֮ ᾼ♄ Ȳ Ϯ ⁄╥֯ ứ♄

вᾼ ֮ ֪כ Ȳ ҳ ⁄╥ᾬ ֯ Ϯ в ậӣ ᾼ ᾓ

(Johnson 1980)ȴ 

ӐׁשṅиέӞЍ е ϡ ᾼ ֮ ᵓӣ ᶮȲ ᴕ

ThomasếTaylorҏᾼׁשṅ (Thomas and Taylor 1990)Ȳ ḕ

ᾼ ╦ứᴯ Ɫ ṿӣ Ȳ ᾼҠṿӣ Ȳ ᴕ Ἇ

ṅ(Hwang et al. 2010)ѿцӐשׁ ♄ е

9еṭȲѹ פּꜜ е в ֮ ᴖ   ᾼ ЄϢⱢ⅜ ȴױ

ҵȲӦ Ἇ ╦ דṅ(ὭửȲ2017)Ὼשׁ ҏḥ Ϸ

῀ȲӞЍ е ҵ Ɫ ᾼ ֯ᵓӣᾼ ȴ╝Ӑׁשṅứ ӞЍ

е ꜜ֣ҵ 9еṭ ȲⱢ Ҡṿӣ ᾼ ṅשׁ֮ ȴѿ ⇔

ᴷ ᾎἬ ᾼ ї♄ (KDE 50%)⁄ Ɫ ᾬ ᵓӣ ȴ 

ᵓӣ֮ Ṇ  QGIS 3.16(Quantum GIS, 2021)Ȳ ᾪԓד2020

ц и 20 m ֮ᶮ ₤(digital terrain model , DTM)ц Ӣ

(́ אָ Ȳ2010)Ȳ ậҏ ц ї♄ П Ἰц ἤȲ

ϚḔ Л֝ Ἰ ⇔ế ₤ᾼᵓӣᴍиѩẂȴ ֮ ᵓӣиέȲѿ

Ӣщ Ɫ Ȳ ṆṸ (subclass)и Ɫѿϯ8

ᵑ(   Ϛ)ȸ(1) Ὥȳ(2) Ὥȳ(3) Ὥȳ(4)ϢЏὭȳ(5)Ѭ ц

֮ȳ(6) ȳ(7) Ӑ ȳ(8)ϢⱢӣ֮ȴ 
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Ӑ ӞЍ е ᴫ ( Ὥ )ѿцὧ (ӠἮᴏḔ )Ẓ

ᾼ ȲẔ♄ ṳ Ȳ֪ױ Ẓױ ֮ ᾼ ⱢЛ

֝ᾼ Ȳ ѩױ ӞЍ е ὧȳᴫ ֮ П ȴ 

Anderson-Darlingứ ᾼ ἤȲṳṼ ἤ Ὠṿӣ

ἤᾼМᴯ ứKruskalïWallisứếṶ∟ѩ DunnứȲѩ Ẓ

иӁ Ἰᾼ Ȳṳ қѠ ứѩ Ẓ ᵓӣ ₤ᾼ ȴἬצ

֮ ế иέиᵑ QGIS 3.16ѿцR 4.1 (R Development Core Team, 

2022) ᴩ ᵂиέȴ 

 

(ҳ) ♄  иέה

Ϣ ╦ вᵶϮ Ғ ⇔ ȲҠן ᾬ♄ ה

ȲX Ɫ ᾬП›∟Ѡ֣ Ғ ⇔ȷY Ɫ ᾬП ṝц

Ғ ⇔ȷZ Ɫ ᾬП₣᾿ϱϯ Ғ ⇔ȴϮ ֝ ὑḕּה

ҳװȲḕ5и נּ ⱢϚ ӂᶁ♄ (activity value)Ȳ Ɫ0ẞ255ᾼ ἤ

ȴ 

ᶺ ӣẒ ᾎ ᴩ♄ ᾼиέȲה ᴕ ☺ ᾼᴩⱢ ṅשׁ

(Gervasi et al. 2006, Sahlen et al. 2015)Ȳ XȳY ♄ Ғᾼếד ᾼᴩⱢ

ῶ и  ȲЊὑ22.9ⱢЛ♄ (ԅ Ἠ )ȳЄὑ22.9Ɫ♄ ȴṼױứ Ȳ

24Њ ♄ ѩẂȳҳủ24Њ ♄ ѩẂȳЛ֝ѣԌ♄ ѩ

Ẃȴủ иϮѣᴟХѣⱢ╡ủȷгѣᴟϥѣⱢ ủȷϟѣᴟϫϚѣⱢּוủȷ

ϫϡѣᴟדװϡѣⱢҍủȴҫҵȲ ᴕ֯ (Capreolus capreolus)(Stache et al. 

2013)ȳ (Ursus Arctos)(Kearney et al. 2021)ế (Sus scrofa)(Johann et al. 

2020)ᾼ♄ ṅ ȲӐשׁה ẓצӂ ẗ ᾼ Ғכ ₤(Generalized 

Additive Model, GAM)Ȳᴷ 24Њ ♄ ⇔דȳה ѣ♄ ȳ ה

ҳủ24Њ ♄ ṅ╓ҏȲXשׁצȴה ᾼ ⇔ ὑ҃

(Coulombe et al. 2006)ȴҫϚѠ ȲẔׁ҃שṅ X Y ᾼ♄ צ ⇔Ӕ

ד ἤȲ֪ױҠ ѿX ♄ ᴩ♄  иέ(Heurich et al. 2014, Ayers etה

al. 2019)ȴӐ Ԓ 3 ♄ן֫צ ה ᾼ XȳYȳZϮ ♄

ᴩד ἤ (Pearson's correlation coefficient)Ȳѹἒױᵧ ⇔Ӕד Ȳ

ד … иᵑⱢ0.97(XY)ȳ0.87(XZ)ѿц0.93(ZY)ȴ֪ױӐ Ϸ ѿX ♄

ᴩGAM ₤ᴷ ♄ ȲṳѿḕЊה ♄ Ɫ Ӑ ᴯȴ 

GAM ₤Ҡ ӂ ẗ (smooth)ẃ ᾼᴞד (Mandel et al. 
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2008)Ȳṳѹ ᴩ ἤѿҵᾼ פ ᴷ ȴGAM ₤Мᾼ

Є ᴿ(maximum likelihood)ᴷ Ȳӂ ẗ ứⱢϮ֫װ ᴷ (Cubic 

spline regressionȷFaraway, 2016)ȴ♄ иέה R (R version 

4.1.1ȷR Development Core Team, 2018)ᴩ ᵂиέȴ 

♄ ה ḕ5ּה Ϛ Ȳ╝Ϛщ ϱ288צ ȴ Ɫ ᵍ

юṿ Ὠ כ ȲӐׁשṅ иέϚщ♄ Єὑ240ᾼ

(83.3%)ȴ ủ♄ ӑ 15щȲ⁄Л Ϥủ ἤ♄ ᾼה (Ulrey 

2008)ȴ 

ϮȳеӖּד Ầϩ Ӣ ᾬ  

(Ϛ) ּמҵ ᴞ ד  

ⱢϠ Ϡ Ẕ҃МЄ₤ ṵ ᾬиӁȳ ד ⇔

(relative abundance)оȳ ᾬᴩⱢ ȲӐׁשṅ ᵓӣּמҵ ᴞ ד ᴩ

Ӣ ȴӐ Ҕ╗ӞЍ е ὧ (ϥ ҡ ὧ◕)ȳᴫ

҇ Ὥ ц Ғế Ὼ ȳ Ѝ Ὼ ȴ

ṿӣד Ɫ20-40үЛ ( Reconyx HF2X, USA)ȴᴞ :ה ד Џᵂ ה

ứⱢ Ȳה10ּ ὁ ȴ 

ҵמּ ᴞ ד Ȳ…Ԓ QGIS 3.16 (Quantum GIS, 2021)

֯ӞЍ е 4 x 4 km ȲᵂⱢד Ӑ ᴯȲ е

ꜜ ֽӑ 1/3 Ȳ⁄Ҡ ȴ в Ԍ Ȳᴕ Ẕ֮ᶮ

Ҡ ἤᵅȲṳӑ ϤӐׁשṅ ȴ ȲӐׁשṅ Ϡ67 4 x 4 

km ᵂⱢᴞ ד ( ҳ)Ȳḕ ▐ 1үּמҵ ᴞ ד ȴ 

ӦὑӞЍ е ֮ᶮֵ ѹ Ȳᶾ ϱ ѿ ẞ иӁȲӐ

Ṽ ѿϯ ⁄╚ ᴯ : (1)֮֯₤ Ҡᾼ ᾓϯȲ Ὼ М

їȴ(2)ӂ цẔ҃ᾬ ᵓӣ ᴩᾼ ֮ᶮȴ(3)

Мї ѿẞ Ἠ Л ֥▐ ד Ȳ⁄Ҡԛ Ẕ҃ ╚ ȴ

(4)ᴯ Ȳ ц Ϣצ ♄ ᾼḔ Ἠ ֮ȴ 

ҵמּ ᴞ ד ▐ ∟Ȳᵓӣњ═GPS ᶄ ế ἸȲṳṼ

Ẕ ȴ Qgisѿ4 x 4 kmἏ Ɫ Ȳԛ 1 x 1 

km Ȳὑḕ ד Ἤ֯ᾼ1 x 1 km∂Ӵ500 ᴯȲ Ẕ

ӂᶁ Мᴯ ȲᵂⱢ∟ иέᾼ Ἰ (ῶ Ϛ)ȴ 

Ӑ ᵓӣד ⇔╓ (RAI: Relative Abundance Index; ᴯЏᵂᵘϩ П
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ѱ )(Wearn and Glover-Kapfer 2017)ẃ ӢЛ֝ Ӣ ᾬᾬ ד ⇔ᾼ

иӁ ȴ Ӣ ᾬᾼד ⇔╓ Ȳᶺ ӣ ד Ӣ ᾬ ▲ ӣ

ᾼҏ ⇔(Occurrence index, OI)(Ȳ1997ȷ Ȳ2004)ȴ 

 

OI  = (n/T)*1000 

OI: ҏ ⇔ 

n: ứᾬ ֯ צ֮ ѱ  

T: ᾼצ Џᵂ (Њ )  

 

צ ѱứ ⁄ ӣҡ ׁ(2018) ҏП Ѡᾎȸ֝Ϛ 1Њ вὁ

П֝Ϛᾬ ȲЛ Ꞌ Ɫ1 צ ѱּנ ȲЛ и Ӵ ȴӐׁשṅ

ӣ Ȳ―ᵓה ṓЬ Ɫצ ɦ ѱɧȲ МЄ₤ ṵ ᾬȲ

ȳ ȳ Л Ϥ ᾬ ȴ 
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ҳȳӞЍ е ҵמּ ᴞ ד ц ֮ ȴ
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ῶ ϚȳӞЍ е ҵמּ ᴞ ד ц Ἰ ֮ ȴ 

 
 

 
֤  

Ἰ 

(m) 

Ἰ 

ӂᶁ (m) 

Ἰ 

Мᴯ (m) 
 

ѡϥ  C10  925 992 985 Ὥ 

ѡϥ  C11 Ѝ  577 443 440 Ὥ 

ѡϥ  C12  249 468 460 Ὥ 

ѡϥ  C9  1796 1779 1780 Ὥ 

ѡϥ  D10  1129 939 950 Ὥ 

ѡϥ  D11 Ṿї 774 491 481 Ὥ 

ѡϥ  D8 ђ  1400 1572 1576 Ὥ 

ѡϥ  D9 ֵּר  1724 1518 1555 Ὥ 

ѡϥ  E8 ἮҡἮ 1497 1351 1343 ֥Ὥ 

ѡϥ  F7 ᴫἮ 1833 1747 1737 Ὥ 

ѡϥ  F8 ḘӁ 2125 2031 2037 Ὥ 

ѡϥ  G6 Ḍ ֮ 3129 2999 2999 ֥Ὥ 

ѡϥ  G7 ЄѬ  3204 3013 3021  

ѡϥ  H5 ϥ 13k 2435 2357 2327 ֥Ὥ 

ѡϥ  H6 ђỒԁᵌ 2910 2978 2988 ֥Ὥ 

ѡϥ  I4  1458 1567 1578 Ὥ 

ѡϥ  I5 ϥ 8.8k 1929 1943 1952 Ὥ 

ӞЍ  F4 ЊЍ 3437 3449 3448 Ὥ 

ӞЍ  F5 ὧЊЍ 3690 3497 3518 Ὥ 

ӞЍ  G4 Ӟѻ 7k 3210 3284 3273 Ὥ 

ӞЍ  G5 ὧ  3765 3611 3629  

ӞЍ  H4 Җ  3780 3424 3418  

 ṭЍ М  G2 Ὥ 2799 2618 2665 Ὥ 

 ṭЍ М  H2 ӰЍ 2177 1885 1875 Ὥ 

 ṭЍ М  H3 Ѥ 2581 2471 2472 ֥Ὥ 

 ṭЍ М  I3 ֝  2238 2071 2095 Ὥ 

ϡ◕ B5 ֣  3437 3337 3347 Ὥ 

ϡ◕ B6 ϮϿ 3231 3184 3202 Ὥ 

ϡ◕ C6 Ἦ  2693 2781 2777 Ὥ 

ϡ◕ D5  3257 3085 3093 Ὥ 

ϡ◕ D6   2981 3012 3001 Ὥ 

ϡ◕ E5 Ѝ 3236 2934 2914 Ὥ 

ϡ◕ E6S Ῠ  2926 2748 2749 Ὥ 

ϡ◕ F6 ῨЍ⅞ 2924 2836 2852 Ὥ 
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ῶ Ϛ( )ȳӞЍ е ᴞ ד ц Ἰ ֮ ȴ 

 
 

 
֤  

Ἰ 

(m) 

Ἰ 

ӂᶁ (m) 

Ἰ 

Мᴯ (m) 
 

  A2    1058 1282 1242 Ὥ 

  A3 ₉ ṟ 2616 2341 2336 ֥Ὥ 

  A4 Ѝ 2676 2538 2556 Ὥ 

  B2  1433 1403 1414 Ὥ 

  B3 МП  1847 1755 1765 Ὥ 

  B4 щᴃ 1941 1613 1592 Ὥ 

Є  J5 Єὧ  2392 2373 2365 Ὥ 

Є  J6 ֞  1721 1721 1719 Ὥ 

Є  J7 ṸϩЂ ֮ 1795 1858 1862 Ὥ 

 F11 Мӂ 34K 1944 2172 2189 Ὥ 

 G10 ᴫἂ 3157 2812 2796 Ὥ 

 G9 ӁṖ 3068 2793 2793 Ὥ 

 H7 ṃỚ  3688 3642 3660 ֥Ὥ 

 H8 ᵓṸѝ  3388 3097 3097 Ὥ 

 H9 ѩἮ 3305 3097 3101 Ὥ 

 I6 ִי Ѝ 2985 2772 2780 Ὥ 

 I7 ִי М  3149 2889 2880 Ὥ 

 I8 ᵓṸѝ ὧ  3375 3109 3100 Ὥ 

ϥ  D12 ӞṭЍ  1624 1479 1495 Ὥ 

ϥ  E11 ♠Ѥ  835 837 820 Ὥ 

ϥ  G8 ԁᾌᵌЍ 2605 2400 2251 Ὥ 

ϥ  F9 Ἦ  2226 2138 2140 Ὥ 

ϥ  E10  Ӂ  2248 2186 2221 Ὥ 

 B7 Ӂ ֮ 3150 3040 3055 Ὥ 

 C7 ᴫ  3063 2923 2949 Ὥ 

 C8 ҇ 2974 2932 2942 Ὥ 

 C1 ỉ 1901 1893 1894 ֥Ὥ 

 C2  Ѝ  2701 2535 2552 Ὥ 

 D2  Ѝᴫ  2749 2523 2509 Ὥ 

 D3 ꜜ Ѝ 2623 2511 2530 ֥Ὥ 

 E3 ὧϳ 2628 2583 2621 Ὥ 

 F3 16k 1942 1881 1864 Ὥ 

 G3 3.7k 2224 2075 2065 ֥Ὥ 
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(ϡ) еӖּד Ӣ ᾬ  

Ɫ Ӗ Ӣ ᾬ ▲ Ṇ ȲӐ ᾬ ›

ɦ108-110 ד⇔ ȸӞЍ е Ϣ ╦ Ӣ

ɧБᶙכ П 34 ᴯеӖּד ( ṃרּ Ȳ2021)Ầϩ ȴ∂ еӖ

דּ ӞЍ е ᾬ Ṇ П ╟Ѡᾎ Ḕ ֽϯȸ 

1. Ὑ : › Б ПеӖּד Ȳ Ӑ ᾬ ∂

  Ṇ ȴ Ὑ в Ҕᵶ ᵓ ȳ Ṇ ᵂ☼ דּ

ậ ȴ  

ד .2 ▐ : Ӑ צ֝ ᾼеӖּד ȲὑӞЍ е

в▐ ᴞ ד ȲП∟  3-4 ѣӦеӖּד ѿ ᵑⱢ ᴯҏ

ᴞ ד ȳḆ ᴃ қȲṳи ѱᾬ ȴ 

3. ᴴ ӻ☼ : ᾼ иṹế ȲЛứ иέȳ

ᴩ ṓӻ☼ế ȴ  

4. Ӓӻ☼ Ὠиṹכ : ֫ ∂ ȴ 

ҳȳ ’Ṏ Ṏ цΩ ד ♄  

Ɫ о ֚ ד ’Ṏ ṎΩ Ȳѿц֯ЍὭ Ὅц Ṏ ᴩ

П ȲӐ ế ♄ Ȳ о Ӣ ᾬȳӢ П’Ṏ

ἘПΩ Ȳ сЄ צ ὑӢ ’Ṏ ἘȴӐ 3 ṎΩ ♄ Ȳḕ

 1.5-3 Њ Ȳ ẁӞЍ е ֝Чȳ Ὼῂ ỰӖѿц ⅎ

Ғȴ в Ӣ ἤȳׁשṅ ’Ṏ ᾓȳϢ Ӣ ᾬᾼ

טּ Ԛ׀ ȴ 

Хȳ∂ ☼ цϢ טּ Џᵂᵽ 

ӞЍ е Ɫ вӭ› П ד ⇔ᾼиӁ Ȳצ ὑῺ

ϫדὑ ц Ὼ֮ (ֽ ׄЊ )ἨײϺᾼ ᾓֵװ ӢȲⱢ

о ᴯᾼ֪ ế Ѭ Ȳ╝ ɦӞЍ е

☼ цϢ טּ ЏᵂᵽɧϚ ȴ  

Џᵂᵽ ⱢϚѡ ȲϝЊ Ȳв ☼ ếϢ

טּ ȲѿҒ ӞЍ е ЏᵂϢ ПὑϢ ȳטּ

῀ ếד ᶾ Ȳṳ Ầᵗ∂ ӞЍ е Ϣ ȳטּ

☼ цד ᾃ Ṷ ȴЏᵂᵽ֝ Ϸ ὍὭ Ȳѿцד



 

27 

ᴯ(ֽ е ȳ Ӏ╜Ἀ ᶝ )ếӖ ’Ṏ ҅ῶ ҒȲ Ɫ 20-

30 ֤ȴ ЏᵂᵽȲױ ϢЂϷצ ế ṓӻ☼Ȳ ẁӞЍ

е ếϢ טּ П∂ ȴ  

Џᵂᵽᾼ ᴩѠה Ϣ Ἠטּ ד Ԉᾼ ᴯɎֽ ӢМї

Ӣ ᾬ≡ ȳ ҖӀӴ ᾬ ȳ Є ɏ ᴩ Ẃ ᵫ

иṹȲἨ ῏ ᴩ Ӣ ᾬ Ϣ טּ П Ȳ

ѿц Ӣ ᾬן ếẓצ ᾼד ЏᵂϢ Ԛ֝ ȴ

ЏᵂᵽϷ ֮Ѡ╜Ἀ ᶝ Ӣ ᾬ ד Ϣ Ԛ֝ Ȳ ӦỪѠ

Ӗ ȳׁשṅ ᴯ ᴯȲ∂Ӵ ᴯᾼ ế ֥ӂүȲҒ ӑẃϢ

Ἠטּ ד ṶԈᾼ ȴ 

 

гȳ ᵂӞЍ Ϣ …Ω ѱ 

 ῺדЍὭ Ὅȳ Ѝ♄ ᴩȲⱢ с’Ṏ ế ṎΩ Ȳѿ‚ Ϣ ế

…ȲӐ е ⅎȲ ᵂϚϢ …Ω ѱȴ ѱв

е צ ֮ Ȳ ⅎ ὑ ᴩⱢ ἤ ᾼӔצ ȳ ᾼ

֪ ѠהȲѿцד ЍὭᾼᵂⱢЮ ȴ ѱ ⇔  Ɫ 3-5 и ȲМ

ѝ Ӫ Ȳѿцᵶ ȳ ֿ ẓ ғ ᶙ ᾪ ѱ(ᵶ )ȴ 

   

ϝȳẔ҃ד ∂  

Ӑ Ầᵗ ᴯ ᴩ ’ṎΩ ₇ếד Ԉ ▲ȴ

֝ ẁ ᴯὑ Ӣ ᾬ цטּ ȳМȳ  ֢

∂ Ȳṳ ֥ Ғ ד П’ṎכὨ ῶ ȴ   
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ȳ Ὠ 

Ϛȳ Ӣ ἤ ▲ц ֮иέ 

(Ϛ) Ϣ ╦  

ᴟ20229דѣ5ѡȲ6 צ щ 651щȲצ ᴯԚ

 ȴ(ῶ ϡ)2,807צ

› Ὅ 6 ἤ МȲᴟЭ12(ד2022)דѣ6ѡЬ

2צ (BB05, BB06)Ь֯═ МȴẔ҃4 БМѦȲҔ╗

BB01ȳBB02ȳBB03ȳBB04иᵑὑ202111דѣ9ѡȳ20218דѣ7ѡȳ2021

11ѣ14ѡМѦד9ѣ20ѡц2022ד ( ṃרּ Ȳ2021)ȴ 

BB02∟֫ ᾼᴯ ᴯὑӞЍ е ҵ Ѭ ☼ Ϛ ȴׁשṅ

› 10ѣ›Ἇד2021 ֮ ▲֮ ה цᾘ ᶁӑצἬ ȴ∟

иᵑὑ202110דѣ26ѡ›Ἇ ҏḥ ᾼӠἮᴏḔ (Ѝ ЍЀᴟӠ

Ἦᴏ֞ ◕)Ȳѿц20221דѣ27ѡԛװ›Ἇ ѬὭ ц ṏὭ

ᶁ Ἤ ד) ᴩ נּ ṓ   ϡ)ȴӑ ẞ Ȳ Ϯצ Ҡ : (1)

∟ứᴯ ∟Ȳ ֮ Ȳ ֯⅜ ᾼ֮Ѡȴ(2)

╝ ȲVHFếGPSғ ֝ ╝ ȲἨ╥ GPS╝ ᵀ Ѭ Мϯ

☼ ȴ(3)ắҵϩ Ȳ Ҡ Ϣ ȴ 

BB03ᾼ ᴞ ṳὑ202112דѣ28ѡὑ ќ☼╘֫(   

Ϯ)ȴBB04ᾼ ᴞ ṳὑ202211דѣ15ѡὑ ҵῺ ṭЍе ӰЍ

 Ὼ ị╘֫(  ϝ)ȴ 

(ϡ) ♄ иέ 

ӦҔ╗› ậ Пצ ᴯȲѿц ᴟ20229דѣ5ѡἬ

П ᴯ Ȳѿ ЊҐֵ ᶮᾎ(100%MCP) Ẕ♄ Ȳ Ӧ33.2

ᴟ204.6 km2Ȳӂᶁ109.5 km2 (SD=71.5Ȳn=6) (ῶ Ϯ)ȴ ᴫ (  Хᾼ

ӂᶁ♄ Ɫ143.8 km2 (range=44.8-204.6ȲSD=86.5Ȳn=3ȷ Х)Ȳᴖ ὧ

(  гӂᶁ♄ Ɫ75.2 km2 (range=33.2-117.8ȲSD=42.3Ȳn=3ȷ

г)ȴ כ ᾼ♄ ẃכȲᴫ (182-205 km2)ꞋЄὑὧ (33-118 

km2)Ȳѹᴫ BB004צ ♄ ὑү18 ϡ Ȳὧ Ꞌצ♄ ὑ

е ҵ ѹ BB03ếBB04♄ ὑү30 ϡ ᾼ ᾓȴ 
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ῶ ϡȳϢ ╦ 6 ╦ứᴯ П ȳ щ ѿц

ן2022/9/5) Ѧ)ȴ 

 
a 

/  

е

 

ủ  

Ϣ ╦ứᴯ  

צ ѡ
(yyyy/m/d) 

 

щ   

в

ᴯ
(%) 

ҵ

ᴯ
(%) 

BB01 ᴫ   2020/11/19 2021/11/6 352 568 53.3 46.7 

 0.8 99.2 126  2021/11/6 2020/11/19 וּ  39916/

  ҍ 2020/12/1 2021/2/28  166 35.5 64.5 

 ╡ 2021/3/1 2021/5/31  155 29.7 70.3 

  2021/6/1 2021/8/31  121 60.3 39.7 

BB02 ὧ   2021/3/23 2021/8/1 131 129 23.3 76.7 

/39919  ╡ 2021/3/23 2021/5/31  76 32.9 67.1 

  2021/6/1 2021/8/1  53 9.4 90.6 

BB03 ὧ   2021/4/30 2021/9/20 143 200 63.5 36.5 

/39915  ╡ 2021/4/30 2021/5/30  54 98.1 1.9 

  2021/6/1 2021/8/30  122 41.0 59.0 

 0 100 24  2021/9/20 2021/9/1 וּ 

BB04 ᴫ   2021/5/6 2022/8/18 469 760 47.0 53.0 

/39917  ╡ 2021/5/6 2022/5/30  203 50.2 49.8 

  2021/6/3 2022/8/18  230 48.7 51.3 

 72.8 27.2 169  2021/11/30 2021/9/1 וּ  

  ҍ 2021/12/1 2022/2/28  158 61.4 38.6 

BB05 ᴫ   2021/6/5 2022/8/21 442 533 90.8 9.2 

/39920   2021/6/5 2022/8/21  183 89.6 10.4 

 16.8 83.2 131  2021/11/30 2021/9/1 וּ  

  ҍ 2021/12/1 2022/2/27  114 93.0 7.0 

 ╡ 2022/3/1 2022/5/31  105 100 0 

BB06 ὧ   2021/7/14 2022/9/1 414 617 92.7 7.3 

/39918   2021/7/14 2022/8/31  182 76.9 23.1 

 0 100 157  2022/9/1 2021/9/2 וּ  

  ҍ 2021/12/1 2022/2/27  154 100 0 

  ╡ 2022/3/4 2022/5/31  124 97.6 2.4 

Total   2020/11/19 2022/9/1 651 2,087 66.8 33.2 

a BB01ײϺȲBB02ϯ ЛὙȲ ҷȲBB03 ȴ 
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ѿ95% ⇔ᴷ ᾎ(95%KDE) ♄ Ȳ Ӧ44.6ᴟ179.2 

km2Ȳӂᶁ118.1 km2 (SD=57.1Ȳn=6) (ῶ Ϯ)ȴᴫ ᾼӂᶁ♄ Ɫ

127.8 km2 (range=50.5-179.2ȲSD=68.1Ȳn=3:  ϝ)Ȳᴖὧ ӂᶁ♄

Ɫ108.4 km2 (range=44.6-153.3ȲSD=56.8Ȳn=3ȷ  ϥ)ȴ 

ѿ50% ⇔ᴷ Ἤ ї♄ (50%KDE)Ȳḕ 2-3צ

♄ їȲѹꞋ ẞ е ѿҵ Ȳ Ӧ9.1ᴟ38.8 km2Ȳӂᶁ

23.3 km2 (SD=11.4Ȳn=6) (ῶ Ϯ)ȴᴫ ᾼӂᶁ♄ Ɫ24.6 km2 

(range=9.1-38.8ȲSD=14.9Ȳn=3:  ϟ)Ȳᴖὧ ӂᶁ♄ Ɫ22.0 

km2 (range=10.6-29.2ȲSD=10.0Ȳn=3ȷ  ϫ) 

Ӧ ⇔♄ ẃכȲᴫ ᾼ3 Ȳѻ ♄ Ҕ╗ӞЍ

ѻ  ᾼ ҇ ☼ ȲѿцҖ ᾼếῂ цḘṭ҇ ☼ Ȳ BB04ᾼ

ї♄ ȲϷצἏᴫ иѬ ὂ ѝ ☼ ȴὧ ᾼ3

ᾼѻ ♄ ⁄ⱢἮ Ἦ ế Ѭ ☼ Ȳᴖѹ3 ᾼ ї♄

ꞋҔ╗ὧ ꜜЍ ᴟׄϚ ȲBB02Ϸצ ї♄ ὑ Ѭ ☼

ȴ 

 

ῶ Ϯȳᵓӣ ЊҐֵ ᶮᾎ(100% MCP)ế ⇔ᴷ ᾎ(95% KDE)ᴷ 6

П♄ Ȳѿц ї♄ (50% KDE)ȴ 

 
 

 

♄  (km2) 

MCP KDE95% KDE50% 

ᴫ  

BB01* 44.8 50.5 9.1 

BB04 181.9 179.2 38.8 

BB05 204.6 153.6 26.0 

ὧ  

BB02 74.6 127.4 26.3 

BB03 33.2 44.6 10.6 

BB06 117.8 153.3 29.2 

ӂᶁÑ (n=6) 109.5Ñ71.5 118.1Ñ57.1 23.3Ñ11.4 

ᴫ (n=3) 143.8Ñ86.5 127.8Ñ68.1 24.6Ñ14.9 

ὧ (n=3) 75.2Ñ42.3 108.4Ñ56.8 22.0Ñ10.0 

 *Ṹכ
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 Хȳᵓӣ ЊҐֵ ᶮᾎ(100% MCP)ӞЍ е ᴫ Ϣ ╦ ♄ Ȳ 

3 (BB01, BB04, BB05)иᵑⱢ44.8ȳ181.9ȳ204.6 km2 (2022/9/5ᴯן Ѧ)ȴ 

 

 










































































































































