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Distribution and conservation status of the Chinese pangolin 

(Manis pentadactyla pentadactyla) in Hualien County 
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ү ЍӧManis pentadactyla pentadactyla ╥Мזּ Ѝӧᾼזּ Ṹצ ȴМ

Ѝӧ֤ԝזּ ᴞ ’ ᴥ֤מּ ɦ ⇔ ֚ɧ ȴ Ӣ ᾬ’Ṏᾎԝ

Ɫ⸗ צ Ӣ ᾬȷү ṵ ӫמּ ԝὑɦ ὔ֚(NVUȲ

Nationally Vulnerable)ɧ ᵑȴѝ ֫ ╓ҏ ỴЍ ᾼּזЍӧ’צ ứᾼ

֪₤Ȳᴖ ỴЍ ⁮◕(үὧ )ᾼּזЍӧ ֯׀ ȴ ᴖ

ῧ ỴЍ ᾼּזЍӧ ▲ᵘϩ ЛṜȲⱢϠ ῧ ỴЍ ᾼּזЍ

ӧиӁế’Ṏ ᾓȲӐ ὑ202112דѣᴟ202312דѣ ῧ ỴЍ

ᴩּזЍӧиӁȳ ᾬ ’Ṏ ᴩ ᾓ ▲ȴּז ▲♂ӳиӁȲԚ

Ѝӧ♂ӳȲ♂ӳז82ּ ֮ ѻ М֯ ȳ ц ṭ ȷṃ

Ớ ѿ⁮ᾼ ֮₇ ȲҠ Лᵓ⁮Җ ᾼӻ☼ȴӪ ▲Ԛ

ү ЁӪ Odontotermes formosanusȳ љ◒Ӫ Pericapritermes nitobeiȳЊ

Ӫ Nasutiterme parvonasutusц Ӫ Reticulitermes sppȷҏ ⇔ế ѿ

ү ЁӪ ֵȴ ▲Ȳ ה Ṱế Ԛ ẞ 6 ṸּדȲ

41Ȳ78 ȴ ṸּדⱢ ▲ẞ ֵ ᾼ ȲԚ 17 40ȷ Ṹ

ếЍ(915)דּ ṸּװדП(914)ȴ ἤׁשṅԚ 8ԌּזЍӧ Ȳ

֯8Ԍв Ȳ12ȲԚד4ּ 19 ȴּזЍӧѻ ᾼ ֵⱢ ᾬ

ȲҔ╗ ᶠ ȳЄ ȳ ȳҽЍ ȴ Ӗ ᵑ

ѿ ᴰӖ ּר ỰֵȲ 76%ȲẔװⱢⅎ 12%ế ⁮ 11%ȴӖ

Ѝӧᾼזּ ῀ẃ צ 34.1%╥ᴞАᾼ Ȳ29.3%ẃᴞ ү Ȳ20%

ẃᴞ хế ṭȲ צ 10%ᾼӖ ֯ῺϚדвכ ЍӧȴԚזּ 6 ὧ זּ

ЍӧЄ ѱȲ ѱв ᴁ╬ᾬ иέԚ 26о֥ᾬȲּז

Ѝӧ в о ᾬ Ҡ ẃ Ɫῑ ȳ ȳ ȳế ᴁ╬ᾬȴᾬ

иӁ ӱ ỴЍ ԓ Ꞌצҏ иӁȲῧ ᾼ Ὠ Ӑ

ᾼּז ▲ Ὠᵭ֥Ȳ ӱ֯ῧ ṃỚ ѿҖⱢּזЍӧѻ иӁ ȴ



40үᴞ ד ẞּזЍӧᾼ 12үȲӂᶁOIⱢ0.21 Ñ 0.36 ȷצ Ѵᾼ

ӂᶁOI 2.55 Ñ 7.79ȴּזЍӧᾼѻ ♄ ◕ М֯18ᴟ ѡ5 ȲӪщד

♄ ᵅȲᵧ ỏᴩἤ♄ ∂ȴה Ὥ ’Ṏ ӑẃ ῧ Ἰ

800еѐѿϯᾼᵅ Ἰ Ὥ ᴞ ד ▲ Ȳ Ғ ЍӧиӁᾼזּ▲

ế ▲ ⇔ȴ ỴЍ ЍӧиӁזּ ᾓ ▲Ȳ∂ Ϥүὧ   Ȳ

҉ ỴЍ Ѝӧזּ ᾼиӁ ᾓȴּזЍӧ ֮вᾼ ᴩЁ

ế ᾼ ȲϠ Ѝӧזּ ֮в֢ Ю ế ᴁ╬ᾬᾼ ⇔ȴ 

 

ֿ: ỴЍ ȳּזЍӧȳᾬ иӁȳ ȳῂ ’Ṏ 
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Ϛ̡ цӭ  

(Ϛ)ּזЍӧ֯ү ᾼиӁ ᾓế’Ṏ    

Ѝӧ╥ԓѷꜜ‍ᾎṛṂזּ ֵᾼ ṵ ᾬ Ȳ כ ҵ Ὑ

(Challender, 2011; Challender et al., 2014)̢М ϮצЍӧזּ Ṹ ȲҔ╗╓֤

Ṹ ү Ѝӧ(Manis pentadactyla pentadactyla)ȳזּ Ѝӧ(M. p. aurita)цזּ⁮

) Ѝӧ(M. p. pusilla)זּ⁮ Ȳ1989)̢ Ṹ П ӭ›Ь ѽὙ ᾼ₤ ếиІ

ᾼи Ṽ (Pietersen and Challender, 2019; Wu et al., 2020)̢2014דȲ ᴞ ’

(International Union for Conservation of Nature and Natural ResourcesȲ

Ɫ IUCN)ּמᴥ֤ (The IUCN Red List of Threatened Species)М Ѝӧ’Ṏזּ

сᴟ ⇔ ֚(CR, Critically Endangered) ȴ Ӣ ᾬ

ὔеּפ(CITES) М  ЍӧԝϤזּ I (Appendix )ПМ ạ ᾼּז

Ѝӧ ὔȴ2017דȲү ṵ ӫמּ М Ѝӧԝὑɦזּ ὔ֚(NVUȲ

Nationally Vulnerable)ɧ ᵑᾼ֤ М( Ȳ2017)̢ 

ד2004 ֥’Ṏ Ѝӧזּ ц ׀֮ иέ שׁ ȲPVAᴷ

ԓү Ɫ10,000פЍӧּזּ (Chao et al., 2005)ȷ2017ԛװ ᴷṳ ҏү Ѝזּ

ӧᾼԓ иӁ Ȳ ӱּזЍӧⱢԓ иӁ ᴷ Ɫ15,000פּ (Kao 

et al., 2019)ȴὭ ᶝὑ2013ᴟ2023דӁ∂ὑү ԓ ᾼ  ᴞ ד Ȳ

ӱԓү ЍᶁזּצЍӧиӁȲ Ἰ1,000 еѐѿϯᾼ Ѝ ╥ѻ ᾼиӁ

( Ȳ2023) ( Ϛ)ȴ Ἰ1,000 еѐѿϯᾼЍ ╥ѻ ᾼиӁ Ȳᴖ Ἰ 

2,000еѐѿϱиӁּנ ד ю( Ȳ2023)ȴ ᴟ 2023 3 ד ѣȲ  М

(58.8%) 114 צ ὁ ẞּזЍӧȲѻ Ɫ 1,000 еѐѿϯ (90 ү)ȷ

1,000-2,000 еѐП דү 24 צ⁄ ὁ ẞּזЍӧȴὧ ֮ (ῧ ếүὧ

)ᾼּזЍӧ צ∟ד2019֯⇔ ҒȲ ᴖῧ ὁ ẞּזЍӧᾼד

ד юȲᴖѹ М֯ῧ ὧ ᾼ ỴЍ ( Ϛ)ȴ 



 н 

(ϡ)ὧ ֮ ṅȳиӁế’ṎשЍӧᾼׁזּ ᾓ 

ү Ѝӧ’Ṏᴩזּ ȲԝҏּזЍӧ’Ṏ ԒЏᵂӭ ȲҔ╗ ү

ҖȳМȳ⁮ȳὧҳ ᾼּזЍӧ иӁȳד ⇔ оȳ ֮ᵓӣếѻ

№ Ȳѿц ЍӧцẔזּ’ ֮ắẞ ᾼ’ (Kao et al., 2019ȷḈȲ2021ȷ

( Ȳ2023)ȴѝ ֫ ╓ҏὧ ᾼּזЍӧиӁ ἤ ᴫ ᵅ( Ȳ2023)Ȳῧ

Җ ếừ ӻꜜ ӑ ▲ẞּזЍӧиӁ( Ϛ)ȷѵ (2007)ɔ ӣ DNAи

έ88ԈּזЍӧ ӐȲ Ѝӧ֯үזּ вᾼ ế ⇔Ȳ

ӱү Җ (ừ ȳүҖӀȳ ҖӀȳ Ӏȳ ᴎ ȳ )ȳМ (ү

МӀȳ⁮᷾ ȳ о ȳ Ὥ ȳ ȳү⁮Ӏ)ȳ⁮ ( Ӏц⅜ὧ )ế

ὧ (ῧ цүὧ )ҳ ᾼּזЍӧ’צ ứᾼ ֪₤Ȳ ᴖ֢ ׀

צ֯ ᾼӻ☼Ȳ∂ ҳ Ȳ֢ᴞ Ɫ Ӵᾼ’Ṏ ᴯȴ 

ỴЍ ╥ү ὧ Ѝӧᾼזּ ֮(ὭȲ2011ȷ Ȳ2013)Ȳүὧ

ỴЍ Ѝ֮ ᵓӣד2010֯ ᾎ ᴞ ד Ȳᴷ Ѝӧזּ ⇔Ȳ

ӱ ֮ ⇔ ẞḕ100е 12.8 (Pei, 2010)ȷ ỴЍ ♄Ѝӧᾼזּ

ἔ ⇔ ȲЛю ẞ ♄ᾼד5 ứȲḥצ ᾼᴩⱢ (

Ȳӑ ῶ )ȴӭ› ỴЍ ЍӧПӢזּ ṅשׁ иӁ ᾓȲѻ

֯ ỴЍ ⁮ Ȳᴯὑүὧ Ἃӂ Ѝḋ(Sun et al., 2018, 2019a, 2020, 

2021)ȴSun et al. (2020)ᵓӣ ╦ ֪ ᾼ ⇔Ȳ үὧ Ѝ֮ ᾼ54

ЍӧПזּ ֵ֪ ἤế Ȳ ӱ ỴЍ Ӟ е ѿ⁮ᾼּזЍӧ

֯׀ ȴ ╥╓█ Ӧὑḳ Ἠ Є

юȲ‚ṿ Ғ Ȳ Ҡ ᾼ ȲἨ ⌠ ∟

ֵ ἤЄ ᵅȲ֪ױ∂ о ỴЍ ⁮ Ể ֮ᾼ Ȳѿ Ғ

Ѝӧᾼזּ֮ ֵ ἤȴᵓӣᾬ иӁ ₤(Species Distribution Models, SDMs)

П ỴЍ ⁮◕ᾼМ ЍӧиӁזּ ( Ȳ2013)Ȳ ӱ ỴЍ Ӟ е

ѿҖᾼּזЍӧиӁ ‍ ᵅ( ϡ)ȲⱢ ỴЍ Җ ᾼּזЍӧиӁ ᾓȲ



 о 

ỴЍ ᾼּזЍӧ’Ṏ Ȳ ЛṜᾼ֮Ѡ ᴩ ֮ ▲ȴ

ҟӦὑῧ ỴЍ ᾼ֮ᶮ֮ ạȲּזЍӧ ▲ юȲ

▲ᵘϩ Ϸ ᵅȲ צ ╦ נּ (ῂ ᾎϢ Ӣ ᾬ’ṎẦ Ȳ

ṂϢ )ếю ᾼᴞ ד ▲ ( Ӣ צ еҨȲṂϢ ȷ

Ȳ2023)ȴⱢϠ ỴЍ ԓ ᾼּזЍӧиӁц’Ṏ ᾓȲṳזּ֥לЍӧ’Ṏ

ᴩ П’Ṏᴩ A-2: ứ Ḇ иᵉ П ȷ ṅשׁ

ЛṜП ế ן ЍӧиӁếזּ (  Ϛȷ Ȳ2023)ȲӐ

ὑ202112דѣᴟ202312דѣ ᴩῧ ỴЍ ᴩּזЍӧиӁȳ ᾬ

’Ṏ ᴩ ᾓ ▲Ȳṳ ᴩ ֮ ᾬ ▲ȳ ᾼ№ ỰӖᾼ’Ṏ

῀Ȳן ᾬ ▲ Ȳ ẁ’Ṏѻ ᴕȴ 

(Ϯ) ӭ :ԓ П ӭ ֽϯ 

1. ▲ в⸗ Ṏ’צ ү ЍӧПиӁזּ ᾓȴ 

Ѝӧזּ .2 ᾬ ▲ȴ 

3. Л֝ῂ цѷ҅ Ѝӧᾼ’Ṏזּ ῀ȴ 

4. K ᴁ╬ᾬ Ѝӧᾼזּ ȴ 

5. ỴЍ ԓ ЍӧиӁזּ ȴ 

 

  



 п 

Ϛȳ2010-2023ᴞ ד ЍӧиӁזּ ▲ ὨȲ ᴥ вⱢῧ ỴЍ

▲ ( ẃ : Ȳ2023)ȴ 

  



 р 

ϡȳᵓӣᾬ иӁ ₤(Species Distribution Models, SDMs)П ỴЍ ⁮

ᾼМ ЍӧиӁזּ ȴ( ẃ : Ȳ2013)  



 с 

ϡȳЏᵂ ӭ 

(Ϛ) Џᵂ⇔ד2022  ӭ 

1. ᾬ иӁ ▲ȸן ᴯᾼּזЍӧ נּ цᵓӣּז ▲ᾎȲן

♄Ѝӧиᵉזּ (♂ӳиᵉ ᴯế )ȴ Ӣ ῀ (Local 

Ecological Knowledge, LEK)ᾼ ᾎȲ Ѝӧᾼиᵉזּ ȴ 

Ѝӧזּ .2 ᾬ ▲ȸ ᴩῧ ỴЍ ᾼ цӪ циᵉ ▲Ȳ

ц ᾼ иέȲϠכ ὧ ֮ ᾼּזЍӧ ᾬ ᵓӣ ᾓȴ 

(ϡ) Џᵂ⇔ד2023  ӭ 

1. ῂ Ѝӧ’Ṏזּ ῀ᾼ ȸ ῂ דּ оиέᾼ Ϡ Ѝῂ

ᾼ Ѝӧ’Ṏᾼזּ ῀ ȴ 

2. ᴁ╬ᾬ Ѝӧᾼזּ ȸן Ѝӧזּ иέȲѩ ӣᾪ

ѿц ᴆ╬ᾬП ȲѿϠ Ѝӧזּ М╥ᵡצ ế ᴆ

╬ᾬ ѿц ᾼ ᵑȴ 

3. ỴЍ ЍӧиӁזּ ȸן ῧ ỴЍ ֮ ᾼּזЍӧиӁ Ȳ

֥ ҟ ỴЍ ᾼּזЍӧиӁ ᴯȲ ЍӧиӁזּ ȴ 

4. ᵫ ẓ ҠᴩП∟ ∂ ᴩ Ѡ ȴ 

Ϯȳ ן ᴩѠᾎ 

(Ϛ) ▲  

        ỴЍ ᴯὑү ὧ Ȳᶄ ὑῧ ếүὧ ὧ ȲҖ ῧ ҏ ЀȲ

⁮ṤẨ⁮ ЀȲЍ  Ȳ⁮ Җ Ȳ ғכ֯ ế ṭ П Ȳּפ 16.5

еṭȲЍ ӂᶁ Ɫ5.5еṭȲὧפּ⇔ ыӂ◦Ȳᴫ ῧὧ ṖȲ МҶЍ ӂ

ᴩᴖЛד ( Ȳ2004)ȴ Ɫ Ἰ 1,680ᾼ ЍȲԓ ּפ 160еṭȴ

МҶ ᶝῧ Ȳ ỴЍ ד ​ mmȲӂᶁ 2,100פּ Ɫ23⇔ȴפּ

​ Мὑ 4-10ѣȲẔМ 4-6ѣⱢ ​ủȲ7-10ѣⱢ ​ủȲ11ѣᴟ ד



 т 

3ѣⱢ ủȴ 

        Ӑ ꜜứ ỴЍ ⁮Җ◕Ṽ (2013)Ȳᵛү 30 Ӟ е ѿҖⱢ

ỴЍ Җ◕Ȳѿ⁮Ɫ ỴЍ ⁮◕ȴ ỴЍ Җ◕֮ᶮ Єכ иⱢᾈ☼ȳ

Ѝ֮цḤ ӂ Ȳќ☼ ὧᴫ☼֣ȲἏכ‚ ☼Ϥῧ Ȳὧ ☼Ϥыӂ◦ȴ

Ё ѿ Ёц ЁиӁ (ү ע Ὥ Ѝ֮ ᾫᶝȲ1989ȷ Ȳ

1978ȷ Ȳ1996)ȴӐ ṅשׁ ֯ ỴЍ ῧ ȲҖ ῧ ῧ

ЀȲ ӥЍȳѣהЍȳг Ѝȳϥṭ ЍȳЄốЍᴖὂṃỚ Ȳᴞṭ

Ѳ☿Ѝ Ȳ Ϯ ⅞ЍȳҖῧὧЍȳכ Ѝȳ ⁮ꜜⱢ ṭ Ѝ

ᴫ ȴ ỴЍ Җ◕ᾼὭדѿ ὭⱢѻȲ ֮ и ( Ȳ1992)ȲӐ

Ἰ֯ 800еѐѿϯȲ ⱢЄЛỴЍȲ ὑὧ Җ◕Ȳ ₤ѻ

Ҕ╗ ц Ὥ ⱢѻȲѻ ╗Ҕכ ўּדȳ ȳדּ דּ ȴᵅ Ἰ

ֵ Ɫ ȳὨ ȳ  ῧ ֮Ȳ Ӣ Єֵ ȲѿװӢὭⱢѻȲ

ᾬ Ҕ╗ᴨ (Macaranga tanarius)ế (Broussonetia papyrifera)ȴ 

(ϡ) ᾬ иӁ ▲:  

Ӑ ן ῧ ỴЍ иӁ Ȳ ҟ Ѝӧҏזּד10 П

ᴯȳѝ цӐ ᴩПּז ▲ ᴯȲҔ╗ּזЍӧҏḥ ᴯȳּזЍӧ♂ӳ

ᴯц ȴ 

Ѝӧҏזּ.1 ᴯẃ :  

(1)Ὥ ὑ ỴЍ ᾼᴞ ד П ᴯȷ 

(2)Ӗ Ӣ ▲ ▲ПּזЍӧ ᴯȷ 

(3) Ӣ ᾬ Мїȳׁשṅ ѝц’Ṏѻ ᴯן ПּזЍӧ Ὑ

ᴯἨ ᴯȴ 

Ѝӧҏḥế♂ӳזּ.2 ᴯ ▲: 

(1) :  

ן     ỴЍ ֮ỰӖ ц ПּזЍӧ♂ӳ ᴯ ȷὑ ד2023 7ѣȲ



 у 

ỴЍ Ể ᴩ ▲Ȳṳ цᴯ ֮ Ȳậ Ѡה

Ɫ Ѡᾎ( Snowball Sampling)ȴ ϱ ԝҏᾼ ѿҵȲ֝ ὑẔ҃ ▲

ЛṜ ứ ứ Ἠ₨ Ȳ Ғ ᾼ ȴ 

זּ(2) ▲ᾎ: 

        ӦὑּזЍӧᾼ┤ ♂ӳṳЛ ếḔ Ȳ ӢὭȳᴎὭȳװ

Ὥ֮ц Ϸḥצ ᾼ ἤ(ὭȲ2011ȷ Ȳ2019)Ȳ֪ױᵓӣ ֮

Ể ♂ӳҠᶶ ▲ ȴӐ ᵓӣ Google mapᾼ ὢ

ғ ỴЍ Ṟ Ҡẞ П Ṇ ᾼᴯ ( Ϯ)Ȳּז ▲ṿӣῧ

ỴЍ ԓ П ᴩȴὑ Ṇ цỂ ҠцП цḔ ᵂ

Ɫ זЍӧ♂ӳПּזּ▲  ( Ϯ)ȴЛּ֝ז ᴟюϚеṭȲӦὑ

ἤּזЍӧП♄ זⱢϚӂѠеṭȲּפּ ϚеṭҠ юЛּ֝ז П

ẞ֝Ϛ ┤ЍӧἬזּ ᾼ♂ӳȴ 

        Ӧὑҍủế╡ủᾼּזЍӧ┤♂ ҒȲ֝ ᾼ֮ῶ Ӣ ⇔

ᵅȲ ὔ ẞּזЍӧ♂ӳ(ὭȲ2011)ȷ֪ױȲ ▲ ὑ ד2022 1ѣ

Ԍᴟ 6ѣԌ ᴩȴὑӪщ(ּפ 8 ᴟ 18 )ᾘּז ứ ᴩ ȲἏҿҢẒ 5е

ѐ ᴩ Ȳ ᷄ṳ ЍӧП♂ӳזּ Ȳ ♂ӳ∟Ȳѿ GPSứᴯּנ

Ἰ ȲӦὑּז ▲ ӦЛׁ֝שṅϢ ᴩȲ Ҡ ᾼ

ứ › Ҡѿ о ▲ᵘϩ Ȳ юЛׁ֝שṅϢ ▲Ἤ ᾼДכ

(confounding effect)ȴ♂ӳ ᾼ ѠᾎҠṼ♂ЀᾼᶮᾭȳЄЊȳ ⇔ȳЁ

ЄЊȳ ֙ȳ᷿ ҵ Ȳ♂ӳᵒᵑ ᴕ ѱֽ  ϡȲᵒ ╥ᵡⱢּזЍӧἬ

┤ ȴⱢ Ғ ▲ Ȳ ὑḕ זּ ▲ ϱ ẞּזЍӧ

♂ӳȲᵛ Ѧ ᷄ ῺẔ҃♂ӳȲṳ›ἏϯϚ זּ ▲ȴ 



 ф 

ϮȳᵓӣGoogle Map( ᴥ )W Ɫῧ ỴЍ в( ᴥ

)ᾼּזЍӧ♂ӳ זּ▲ ȴ 

N 



 мл 

(Ϯ) ּזЍӧ ᾬ ▲:  

        М ╥Ѝӧזּ ἤ оѹ ếӪ ᾼ ṵ ȴ›Ϣׁשṅиέү ᴫ

֮ Ɏn=35ɏ ὧ ỴЍ Ɏn=132ɏ ᾼּזЍӧ ӐᾼвᵶᾬȲ

ṳѩ ἤ Пכ (  Ϯ)ȴ Ὠ ӱȲᴫ ᾼ ӐМԚ ứ

ҏ 3 Ӫ ц 27 Ȳ֯ ỴЍ ӐМȲԚ ứҏ 4 Ӫ ц 41

ȴּ֢֮זЍӧ ӐМᾼԚ֝ѻ כ Ҕ╗:Ӫ דּ Termitidaeȳ

Ṹּד MyrmicinaeȳЍ Ṹּד Formicinaeц Ṹּד Ponerinaeȴү ЁӪ ế

Ṹּד (ֽ ếЄ )ҠᵂⱢּזЍӧ ᾬ ᾼ╓ ȴү

ЁӪ ֯ Ἰ 1,500еѐѿϯ ᾛиӁȲֵ ⁄֯ᵅ ἸЍ צ ֵиӁȴ

Ɫ Ѝӧזּ Ӣᾬ Ȳṳ ἤϠ ֮ᵓӣȲ(Lee et al., 2017)Ȳ

Ӑ ᴩῧ ỴЍ Ѝӧזּ ֮ᾼ цӪ ᾼиᵉ ▲Ȳц

ᾼ иέȲϠכ ὧ ֮ ᾼּזЍӧ ᾬ ᵓӣế ֮вᾼ ᾬ

Ȳѩכ Л֝ủ ᾬ כ ȴ 

1.Ӫ ▲:  

Ӧϱ ỴЍ זּ ▲ М( Ϯ)ȲӦ⁮ᴟҖ 5 Ѝӧזּ

♂ӳᾼ ȲҔ╗ (YS)ȳѣה (YM)ȳ (FB)ȳ

(RG)ȳ ṭ (FB)Ȳḕ Ѝӧז10ּ ♂ӳȲ֯♂ӳᴯ ›∟20

еѐвἨ (Ḕ ) ▲ Ȳ ▲ Ɫ 2еѐȳ 5еѐᾼ Ѡ

ᶮȲ (Ḕ ) 1еѐṳӂᴩὑפּ (Ḕ )Ȳ П ᴟю20еѐ

ѿϱȴ ▲иᵑὑ ד2022 8ѣế ד2023 1ѣ ᴩȴḕװ ▲ Ȳ иⱢ

1*1ӂѠеѐᾼ Ԛ10Ȳ֯ вṿӣ (ỳᾏᵂ)ѿ1Ϣ2и ᾼᵘ

ϩ⇔ ▲ вᾼӪ Ȳ Ҕᵶ֮ῶᾼ░Ὤ ȳ פּ⇔ 10еиᾼ

Ё ȳ░ӴѤц Ѥȴ Ӫ Ȳ⁄ѿᵮ ὑ׀’ 95 %Ȳṳ

ҏ Ӫ ᾼ ȴӐׁשṅἬצ Ӑ׀Ὅὑ ӴМ Є Ӏὖ ṅ⅍Ӫשׁ ẕ

ȴ 



 мм 

2. ▲:  

ὑ 5 ▲ вȲḕ ứ 5 Ệứ Ȳ П ᴟю 20

еѐѿϱȴױỆứ ӣὑ ᾎ(Winkler bag)ȳ Ṱ ᾎ

(pitfall trap)Ȳ ▲ П ȴ Ṱ ᾎ ὑ֮ῶ♄ ἤ ᾼ

ἤ Ȳᵀ ὑ֮ϯἨ♄ἤ ᾼ Лὔ ẞȴᴖ

ᾎ⁄╥ צ ᾼ Ѡᾎ(Delabie et al., 2000)ȲяẔ цЁ ἤ

ᾬ ᴩ ▲ȲẒ ▲Ѡה Ὑֽϯȴ 

ה         Ṱ(Pitfall trap)Ȳὑḕ Ệứ Ȳ ậ   1 еѐᾼӔѠᶮ

Ȳὑҳ Ṕ Ϥ 50 сᾼ Ὑ ї ậ Ȳ Ѐ ֮ ӂȲ вᾃϤ

75% 30mlȲ ᾼ Ϥ Мṳ’׀Ṯ Ȳṳὑ ї ϱѠ

ᾬȲṮѦ​Ѭ Ϥ( ҳȲA)ȴḕẒ ѣ ϚװȲḕװ 7щ ṰȲ

ᶙכП ӐȲ ᴩϢЏ ♃ Ȳ ứế ḕѣ ᾼ ế ȴ 

 (Winkler bag)Ȳὑḕ Ệứ Ȳ Ϛ ֮ῶ Ȳ ậ

ứ ᾼ Ȳҟ ЄП ếӰ Ȳứ 1L Ȳḕ Ệứ

ḕ ѣ 2Lȴ Ӑ ᴟ в МȲ᾿Ӵ 7ѡȲ

ṿ Мᾧҏ ϤϯѠ М( ҳȲB)ȴ ứế ḕѣ

ᾼ ế ȴ 

 



 мн 

ҳȳ ▲Ѡᾎȸ ה Ṱ▐ (A)ȷ ▲ (B)ȴ            

  



 мо 

3. :иέכ  

Ӑׁשṅ Ӣ ᾬ Мї֥ᵂȲן ὧ ֮ ЍӧПזּ

ᴩ ἤиέȲּזЍӧ иέѠᾎ ᴕ Sun et al. (2019b)Ȳ иέԚиҳ

и ᴩȲиᵑⱢ ȳ ♃ȳ ὁ ц Ȳ ֽϯȴ זּ

Ѝӧ ԜȲ҉и ế∟ậ ὍϤ ѿ 60ïC 24Њ Ȳ ∟

ᾼ ậ 1еᵌᵂⱢ Ӑȴ Ѭ Ϥ ὮМ 1еᵌ ếȲ

ṳ Ἧᴟ Ȳṿӣ Ѭ ֣ѬМ Ѭ Ȳ∕ὖװ ᴟѬ ∟Ȳ

ṿӣ ן ὑ МȲ Ѭế ậᾼḔ ᴩ ȲᵛҠװ Є и

ὖ ȲЄ₤ ⁄ѿ І╚ҏȴậ Б ♃Пὖ Ȳ ӂ ὑ Ѡ

ᶮ Ὑ Ӭ( ȸ7.5 cmȲ ȸ6 cmȲ ȸ0.3 cm)Ȳ ӬйиⱢ 20 1.5-

cm2Ѡ ȴ ᴩ ὁ Ȳḕ ѱὁ Ϛ 1.5-cm2Ѡ ȲᴟἬצ Ӭᶙ

ὁכ ȴὁ ᶙכП ѱѿ ᴩ цӪ ᾬ ȲӪ ứѠהⱢ

ѱМᾼӪ ֢ ᾼҿЄ ц טּ ȲᵂⱢᾬ ứế ᴯ

( , 2017)ȴ ᾼ ứѠהⱢᵓӣ ѱМᾼ Ɫ ứṼ ế ᴯ 

(Sun et al., 2019b)ȴּזЍӧ ἤ ứ ὨȲ Мᾼ ếӪ ֵ ἤ

ᴩѩ ȲϠ ṅשׁ вּזЍӧᾼ ᾬ ếכ Мᾼ ᾬ Пכ ȴ 

(ҳ) ῂ Ѝӧ’Ṏזּ ῀ᾼ :  

ⱢϠ ỴЍ Л֝ ȳῂ ȳἨ ѿцѷ҅ ὑּזЍӧ’Ṏᾼ ῀

╥ᵡצ Ȳ ╟Ӑװ Ẫ ▲Ȳ ▲ Ὠצᵗὑ ῧ Ѝӧזּ ᾓṳ

ᵂⱢҒ Ḃ ’Ṏ ╟П ᴕȲ в ֽ  ХȴȴӐ 8 ῂ

Ἠ Ȳ (ῶϚ)ῂ МṼ ῧ ד112 1ѣ 16ѡеӁ ᴩϢЀѩẂи

ȲṼи ѩẂ Ἴ ᴩ ȲᴞӖ ד112 7ѣ 31ѡᴟ ד112 9ѣ 30ѡ

╟ ▲Ȳ Ὅ 398Ԍ ẪȲ Ὅ Ẫ ѣה 39Ԍȳыђ 167Ԍȳὧ 24

Ԍȳ Ѐ/ 35Ԍȳốּר 16Ԍȳ⅞Ἦϩ 41Ԍȳ ύ 35Ԍȳȳ╡ѡ/ 41

Ԍȴ Ẫв иⱢ Ӑ ȳắ ῏ Ѝӧזּ ⇔ȳắ ῏ᾼּזЍӧ῀



 мп 

ϮЄ ȲиέѠᾎ װ ᴍиѩиέцӻϿиέȴװ ᴍиѩиέҠכҏ

П ▲ ὨȲᴖӻϿиέП Ɫד ȳἤᵑȳ ᵑȳ Ṏ ⇔ ѻ Ự

ᴰ֮ȴ 

Ӑ ὑ20232דѣԌң ЏᵂᵽȲ 8ᴯ ȲἬצ ᶁ

Ựᴰ֯ῧ Ἠүὧ Ȳѿᵓ ếӻ ׄ ȴ Џᵂᵽ

ѿ ϱ ᾼ ה ᴩȲṼ ῴ ▲ П∂ ȴ ⱢЄכ ד Ṇדּ

П ӢȲӦӐ ᴩ ЏᵂᵽȲ ᶙכắ ∟

ȲṼ њҌ ᴩ (  г)ȴ 

 

ῶϚȳӐ ᾼ ỴЍ Ể ȴ 

 ֤ ḋ֤ ҅ῶ  

ѣה  ѣהḋ 23.859222, 121.546727 

ыђ (ṩ▲) ԏ   23.664659, 121.431622 

ὧ  Ӟṭ   23.336647, 121.339384 

Ѐ/   Ѐḋ 23.450022, 121.493928 

ốּר  ốּרḋ 23.491781, 121.446364 

⅞Ἦϩ  ỳḋ 23.505350, 121.392308 

ύ Ӟṭ  ύṭ 23.462181, 121.414522 

╡ѡ/  Ӟṭ  ╡ѡṭ 23.456541, 121.380893 

 

  



 мр 

 (Х) ᴁ╬ᾬ Ѝӧᾼזּ :  

ⱢϠ с ₇ᾼ₇ ѿц Ȳо ῑ ѿц ᾼ╟ӣБכⱢ ᶶ ѹ―

ᵓᾼѠᾎ( Liu et al., 2015; Reuveni and Reuveni 1998)ȴ ᴖȲ Ӧ ᾼ╟ӣѿṮạ

ᵂᾬ ⁯ ὑ ₇ѿц Ё МȲꜙᴟ ẞЁ Мᾼ֢

ӢᾬМȴ֯ Ѝᵅ Ἰᾼ ѿӪ Ɫѻ ᾬẃ ᾼЄ₤ᾬ ⱢּזЍӧ( Ȳ

2016)Ȳ Ѝӧậזּ ᵶ ПӪ ḆҠ ֪Ӣᾬ цὍЄᵂӣᴖṿ

ὑּזЍӧ вȲṳ Ѝӧזּ ҠױϚứᾼ◖ἤȲᴖכ ἤϷБ֯Ẕ҃ Ѝᾬ

ᾼד ṅМשׁ ( Liao et al., 2020)ȴ Ϡ ПҵȲ ֵ ᴆ╬ᾬֽ ᾬȳ

Ϣ Ӣӣ₇ѿц Б֢֮֯ᾼЁ цѬ М ҏȴ ᴖȲ ᾼ

Ѭ ᾎצ ṷ ᾬ Ȳ Ё ᵶצ ᴆ╬ᾬ Ȳ֝ ֮Ϸ

ẞӪ ꜙᴟ╥ּזЍӧ вȴ 

Ӑׁשṅ Ӣ ᾬ Мї Ӣ ᾬ’Ṏѻ ֥ᵂȲ Ἠ

Ѝӧזּײ ᴩиέȲϠ Ѝӧזּ в По ῑ ȳ ц ᴆ╬ᾬᾼᾭ

ᾓȴḕ Ѝӧזּ 2ѱ ѱ(2-3еᵌ)Ȳ ᴯⱢᶠ ￼ цᶠ П ѱȴ

Ἤậ ᾼּזЍӧ ѱȲԒ ᴩᵐ ȳ ѿц ậ Ȳ ѱМᾼҠ

ѿц ᴆ╬ᾬ ậҏȲᴖ ậᾬ⁄╥ ѿ έ ד έҳ ▀ᴭ

ᴩה LC-QTOF/MS ᴩиέȲ ӭ о֥ᾬ ᴩ ᾼứἤ( Ferrer and 

Thurman 2007; Zhang et al., 2015)Ȳṳѹѩ ӣᾪ ѿц ᴆ╬ᾬП

ȲѿϠ Ѝӧזּ ѱМ╥ᵡצ ѿц ᴆ╬ᾬ ѿц ᾼ ᵑȲ

ѿцᴷ Ѝӧזּ ֮ ᾼ ӣ ȴ 

(г) ỴЍ ЍӧиӁזּ :    

ד2013         ỴЍ ⁮ ᴩּזЍӧиӁ ( Ȳ2013)Ȳиέ

ỴЍ Ӟ е ѿ⁮Ȳ ṅϷשׁ ỴЍ ԓ ᾼּזЍӧиӁᾭᾓȲ ҏ ỴЍ

Җ ЍӧᾼиӁזּ −ᵅ( ϡ)ȴⱢ ỴЍ ԓ ѿцῧ ỴЍ

ᾼּזЍӧиӁȲӐ ᵓӣ Ϛ(ד2022)ד ▲Ἤ ᾼּזЍӧ ᴯ Ȳṳ



 мс 

Ϥ ҟ ỴЍ ⁮◕ᾼ Ȳ ᴩ ỴЍ ԓ ᾼּזЍӧиӁ Ȳṿӣᾬ иӁ

₤ᾼ Є ₤Maximum Entropy Modeling (MaxEnt)ⱢиӁ ₤ȴ 

        ᾬ иᵉ Ṽה ᾬ П Ȳᵓӣ ה ֢ ֪ІПד

ἤȲ ᴖ ᴷҏӑ ▲ Ҡ иӁᾼ֮צ Ȳᴖ ▲ ṳӂᶁᾼҔ

╗ѻ ֪І( Ἰȳị⇔ȳị֣ȳЁ֮ᵓӣ₤ )ȲẂֽ 500-1,000е

ѐȲ ▲ֽҔ╗ѿϱἬצ Ἰ Ȳṳ֢ Ἰ ▲ᵘϩ ἸѩẂ֝דȲ

Ҡ ẞ ⱢӔ П ὨȴMaxEntⱢᵓӣ ϩ Є ᾎ⁄Ɫ ᴖẃ

(Phillips et al., 2004)ȲῺד ᾛ ӣȲ Ẕ҃PresencePresence-Absenceדה

צ ֻᾼ ὨɎPeterson et al., 2007ɏȲяẔ╥֯Њ Ӑ(nʤ30) (Wisz et al., 

2008)ȴMaxEnt ὨⱢ 0-1П иᵉȲῶӱ ֮ ᾬ ᾼ ֥⇔

(Phillips et al., 2004)ȴⱢѠ― ה ᴷȲ Ϛ ᷂Ẕ иⱢ

ɦצɧếɦ ɧПϡа ȴӐׁשṅѿ ⇔(Sensitivity)ҒὙ ⇔(Specificity)Є

Ɫ (Manel et al., 2001)ȴ 

        Ӑ ᾬ иӁ ₤ᾼ Ϥ ẃ Ҕ╗ѿϯ :1.Ὥ Ӂ∂ὑ ỴЍ

ᾼᴞ ד П ᴯȷ2. еҨ ▲ПּזЍӧ ᴯȷ3. Ἠ Ὑ ᾼ

ᴯȷ4.Ӑ ן П ỴЍ Ѝӧזּ ᴯ(  г)ȴױҵȲӐ Ӽṿӣ

ỴЍ ⁮◕ПּזЍӧ ᴯ( Ȳ2013ȷSun et al., 2019a)ȴ ᾬ иӁᾼ Ở ᴩ

∂ Ȳṳ ד ⇔╓ ӭ оכҏ (presence)ᾼ ᴯ ȷṳѹѿ

CHELSAᾼӢᾬ ₤ȳ о Ӣ╓ ɎNormalized Difference Vegetation 

IndexȷNDVIɏȳ ₤(Digital Elevation Model, DEM)ȳЁ֮ᵓӣц

(Land Use Land coverȷLULC) ᵂⱢ Ȳṳᵔ ד … Єὑ0.9

Ȳṳѿ έ⇔1,000еѐ ѿ1,000еѐ έ⇔ᵂⱢ ᴯ Ȳ

ѿMaxEnt 3.4.1иӁ ȴ 

(ϝ) ᴞ ד ▲:  

        Ӑ Ѝӧ♂ӳиӁזּ (ү 11ӧ ѿҖȲҔ╗: ȳ Ὥ ȳ



 мт 

ԏ ȳ и )Ȳ ᴞ ד ▲ЏᵂȲ 188ϚӂѠеṭᾼ

Ȳ ậ 50% (94 )W Ɫᴞ ד ▐ Ȳὑ ậᾼ в Ϛүᴞ

ד ן Ѝӧҏזּ ȷ2022ד ậϚҙᾼᴞ ד ᾼ47 ▐ 4-5

ѣ( Х)(  ϥ)Ȳ2023ד 5ѣד ԛ ▐ ȴד ▐ Ѡᾎ ᴕ

(2019)Ȳ ֮ פּ 20-30еиȲиέּזЍӧҏ ᾼ ᴯ ȳҏ ⇔ȳѡỏ♄

ȳѴה ♄ ⇔ ╓ ȷṳ Ὥ ᶝԓү▐ ד Пד ᴩѩ Ȳֽ:

ỴЍ ♄Ѝӧᾼזּ ה ȳѴ ♄ ⇔ ȴד Ɫ ד2022

11ѣᴟ20238דѣȴӦὑ ϡװ▐ ד ӑᶙכиέȲӐ ᵫ ᵧ ד2022

11ѣᴟ20235דѣᾼᴞ ד иέ Ὠȴ 

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

ḕϚүᴞ ד ᾼҏ ╓ (Occurrence Index, OI)ẃ҅ῶӭ ᾬ ֢֯

ᾼד ⇔ȲẔ Ѡֽהϯ( Ȳ1998)ȸ 

 OI = ứᾬ ὑ Пצ ѱ / П Џᵂ  Ė 1,000Њ  

צ    ѱᾼứ Ɫ֯ϚЊ вȲ ὁ ֝ ᾬȲѹ ᾎ ᵑ Ȳ П

Ɫ֝Ϛ ȷᴖ֝Ϛ ѱ Ϛצ ѿϱᾼ ἨϚ ѿϱᾼ ᾬȲ⁄ḕ

ᶁ Ɫ Ϛ ȴ Џᵂ ⁄╥ ᶙדכ ▐ ṳ ᵂ Ở Ȳᴟׁשṅ

Ϣ ậ֫ Ἤὁ ẞ Ϛ ѱ ѦȴӦὑ Њ₤П ṵ ᾬȲЛὔ ᴩ

ѱ ứȲ╝ 200еᵌѿϱᾼМЄ₤ ṵ ᾬ ᴩᾬ ứȲὁ ẞ

ᾼ ѱṼ Л֝ᾬ ц ᴩи ṳ OIȴ 

   ֝ ӐׁשṅϷṿӣᴞ ד ∂ӴּזЍӧ♄ ȴה ᴞ ד ὑϚ

щМḕϚ ◕ᾼצ Џᵂ ᶁד ᾼ› ϯȲ ᾬ ֯█Ϛ ◕ᾼ♄ (Ἠ )

⇔ Ȳ⁄ ◕М ᴞ ד ὁ ẞᾼ (Ἠ ѱ) Ϸ ֵ( Ȳ1998)ȴ

ṅשӐׁױ֪ צЍӧПזּ ѱ ȲԛѿϚщ 24Њ ֢Њ ᾼиᵉẃ

∂Ӵ♄ ȴ֢Њה ד ♄ еֽהϯ( ц₰Ȳ2004)ȸ 

        █ ◕♄ =  Ϛᾬ ֯█ צ◕ ѱ /ᾬ ԓ צ ѱ  Ė 100% 



 му 

Хȳῧ ỴЍ ү11ӧ ѿҖᴞ ד ▐ ПϚӂѠеṭ Ȳ( A)ȷ

ᴥמּ ᴯП Ɫ ▐ד2022 П ȷ ᴥ ᴯ Ɫ ▐ד2023 ( B)ȷ

Ӑ иέП40үד ᴯ ( C)ȴ 



 мф 

ҳȳ Ὠ  

(Ϛ) ῧ ỴЍ М  ЍӧиӁזּ

        Ӑ ᴩῧ ỴЍ ЍӧиӁזּ ▲Ȳ2022ד⇔ ṿӣּז

Ẫ Ѡᾎן ד ȴ Ẫ иȲӦὑ ⇔ד2023 ᴩῂ

Ѝӧ’Ṏזּ ῀ᾼ ПׁשṅȲ╝ Џᵂ֥ẆϚ ᴩȴ2022זּ⇔דЍӧ

иӁ ▲Џᵂṿӣּז ▲ᾎ ᴩȴּז ▲ᾎԚ Ѝӧ♂ӳז82ּ

(ῶϡ)ȴ гᾼּז ▲ иӁ( ᴥ ) ӱȲṃỚ ѿҖᾼּז

ẞ Ѝӧ♂ӳȲṃỚזֵּ ѿ⁮ᾼּז юצ ẞּזЍӧ

♂ӳȴ♂ӳ ֮ ֵиӁ֯ ỴЍ Җ Ȳ ἸЮὑ 40-410 mП Ȳ ♂

ӳᾼ֮ М֯ ӥЍцѣהЍὭ ȳῧ 38-1 ᾘ Ȳᴏ ᴟѬ ◕ȳү

11 ᴟѬ ◕ȳϥṭ ᾘ ȳ е ȳ Ể

ȳ ṭ ☼  Ὼ ȴṃỚ ѿҖᾼּז פּ⇔  194еṭȲ

ẞ62ּזЍӧ♂ӳȲḕеṭּז ᾼ♂ӳ ⇔Ɫ0.32ȷṃỚ ѿ⁮ᾼ

זּ פּ⇔  143еṭȲ ẞ 20 זЍӧ♂ӳȲḕеṭּזּ ᾼ♂ӳ ⇔

Ɫ0.14ȴ 

        ѿῧ ᴩ╜ ẃכȲּזЍӧѻ иӁὑṃỚ ѿҖᾼ ế

Ȳԏ ế юצ⁄ ♂ӳּנ ȷṃỚ ѿ⁮ᾼ ȲӞṭ ȳế

ṭҖ ḥצ♂ӳּנ Ȳ ֯ ṭ ᴃϱ ӻꜜ צ ֵᾼ♂ӳ( г)ȴ

Ѝӧ♂ӳזּ נּ ᵒ Ȳѿ ҠṓП♂ЀȳЁ ȳ ֙ȳ᷿ Ɫ ᵑṼ Ȳ

♂Ѐҵ צ ЁἨ ЁỮӑ ҏ ᾼ♂ӳИԝϤ Ȳ҅ῶῺϚדвּז

Ѝӧ ┤ ᾼ (  ϡ) ( ϝ)ȷ ♂Ѐᴔ ȳ Ё ȳἨ♂Ѐ

Є ᴖ ᵒ ᾼ♂ӳȲ⁄ЛԝϤ ȴ 

        ( Ϯ) Google Map ( ᴥ ) ӱȲṃỚ ѿҖᾼ ỴЍ

⇔ ᵅȷ֝ ד ὑṃỚ ѿ⁮ᾼӞṭ ế ṭ Ȳ ế

Ѝ ᾼ ⇔Ϸ ᵅȴế ҟᾼ ▲ Ὠדѩ( Ϛ)ȲӐ ᵓӣ Ҡ



 нл 

ц Пּז ▲ᾼ Ȳ ҉ῧ ỴЍ ҟỮӑ ▲ᾼ Ȳ זּ

ЍӧиӁ ᴯ ȴӦὑЍ ⇔ЛϚȲ כ Ҡцἤᾼ ȲỮ

Лю֯׀ ᾎẞ ᾼ Ȳֽ: ế ԏ е ѿҖᾼ ȴӑẃ Ғ

ṷ ᾼ ▲Ȳѿ Ḇԓ ᾼּזЍӧиӁ ȴ 

    ṃỚ ѿ⁮(ֽ :Ӟṭ )ᾼ ỴЍ ֵ Ɫ ȳὨ ȳᴎὭȳ 

ῧ ֮ȳ цὍᾫ ( ϥ)ȷ ЍӧṳЛזּ ϢⱢ ᾼ ế ⇔

Д ᾼ ֮(ὭȲ2011)ȲЛ ỴЍ ṃỚ ѿ⁮Ӟṭ ᾼᵅ Ἰ Ӣ

Єֵ ȲװӢὭ Ȳ ֮ ⇔Ҡ ᵅȲЛᵓּזЍӧӢ׀ ȷ

Sun et al. (2020)╓ҏ ỴЍ Ѝӧזּ◕⁮ ҏ Ȳ∂ ӑẃ ‚

ỴЍ ⁮ҖּזЍӧ ᾼӻ☼ȴ Ӑ ▲ ὨȲ ếӞṭ ӻ

ꜜᾼṃỚ ◕Ȳốּר ᴟ ☼ҏ Ѐᾼ ȲҠ ╥ ỴЍ Ѝӧ⁮Җזּ

ӻ☼ᾼ ЀȲӐ ֯ṃỚ ⁮ҖỴ ịᶁזּצЍӧ♂ӳּנ Ȳ

ᴖױ ѿ⁮ᴟүὧ   ᾼ Ȳ צ 5еṭȲ∂ ױ═ ᾼ

֮ᶙ ἤế ἤȲѿ ’ ỴЍ Ѝӧ⁮Җ֣זּ ᾼӻ☼ȴ ҟ ỴЍ

Җ◕ ὑּזЍӧᾼ ѩ юȲ ╥Ѝ ֮ᶮ ạế ▲ᵘϩ ЛṜἬ Ȳ

∂ Ὥ Ғῧ ỴЍ ᾼד ⇔ȴ 

 



 нм 

ῶϡȳῧ ỴЍ Ѝӧ♂ӳиӁזּ  

╜ѣ X Y Ἰ(m) ᴩ ד  

2022 1 23.52353  121.50235  40   

2022 1 23.10085  121.26851  100  ṭ  

2022 1 23.10083  121.26846  100  ṭ  

2022 1 23.10083  121.26832  100  ṭ  

2022 1 23.10109  121.26811  100  ṭ  

2022 1 23.10145  121.26806  100  ṭ  

2022 1 23.13460  121.28592  100  ṭ  

2022 1 23.13639  121.28605  100  ṭ  

2022 1 23.13620  121.28606  100  ṭ  

2022 1 23.13620  121.28624  100  ṭ  

2022 1 23.13726  121.28714  100  ṭ  

2022 3 23.88215  121.58585  380   

2022 3 23.88228  121.58618  380   

2022 3 23.88208  121.58702  380   

2022 3 23.86416  121.57315  400   

2022 3 23.86415  121.57314  400   

2022 3 23.86396  121.57300  400   

2022 3 23.86374  121.57303  410   

2022 3 23.86362  121.57301  410   

2022 3 23.86360  121.57317  410   

2022 3 23.85709  121.56776  410   

2022 3 23.84328  121.55677  380   

2022 3 23.84334  121.55708  380   

2022 3 23.84350  121.55675  380   

2022 3 23.81226  121.54205  380   

2022 3 23.82354  121.54448  280   

2022 3 23.81051  121.53714  380   

2022 3 23.81053  121.53722  380   

2022 3 23.80451  121.53666  380   

2022 3 23.80438  121.53643  380   

2022 3 23.80143  121.54019  380   

2022 3 23.79734  121.53911  280   

2022 3 23.79731  121.53909  280   

2022 3 23.79730  121.53920  280   

2022 3 23.79746  121.53920  280   

2022 3 23.79754  121.53921  280   

2022 3 23.79751  121.53915  280   

2022 3 23.79698  121.54143  180   

2022 3 23.79678  121.54170  180   

2022 3 23.79675  121.54176  180   

2022 3 23.79128  121.54668  100   

2022 3 23.78964  121.55509  100   

2022 3 23.78998  121.55464  100   

2022 3 23.78981  121.55457  100   

2022 3 23.92015  121.59931  40   



 нн 

╜ѣ X Y Ἰ(m) ᴩ ד  

2022 3 23.89862  121.60100  90   

2022 3 23.89859  121.60088  90   

2022 3 23.89854  121.60085  90   

2022 3 23.87939  121.59970  10   

2022 3 23.87953  121.59981  10   

2022 3 23.83763  121.58730  10   

2022 3 23.77052  121.55782  100   

2022 3 23.77066  121.55784  100   

2022 3 23.77074  121.55781  100   

2022 3 23.75283  121.55661  230   

2022 3 23.74388  121.53850  180   

2022 3 23.73126  121.51203  100   

2022 3 23.48978 121.47473 100   

2022 3 23.48995 121.47447 100   

2022 3 23.48971 121.47466 100   

2022 4 23.83927 121.55359 380  ṭ  

2022 4 23.84284 121.55602 380  ṭ  

2022 4 23.10036 121.26925 100  ṭ  

2022 4 23.10052 121.26919 100  ṭ  

2022 4 23.10091 121.26847 100  ṭ  

2022 4 23.10119 121.26538 100  ṭ  

2022 4 23.71541 121.49956 100  ԏ  

2022 4 23.68045 121.51195 180  ԏ  

2022 4 23.68056 121.51444 180  ԏ  

2022 4 23.62891 121.49321 100  ԏ  

2022 4 23.61536 121.5265 60   

2022 6 23.58754 121.51857 60   

2022 6 23.58541 121.51394 100   

2022 6 23.58460 121.51286 100   

2022 6 23.58394 121.51331 90   

2022 6 23.58013 121.51451 100   

2022 6 23.62074 121.52209 60   

2022 6 23.80666 121.53758 380   

2022 6 23.45719 121.48310 100   

2022 6 23.45722 121.48316 100   

2022 6 23.44735 121.48241 100   

2022 6 23.44855 121.48086 100   

 

  



 но 

гȳῧ ỴЍ ( ᴥꜜ )ПּזЍӧ♂ӳиӁ( ᴥ ) זּ ▲

( ᴥ )ȴ 



 нп 

ϝȳּזЍӧ♂ӳҵ ȴ 

  



 нр 

ϥȳῧ ỴЍ Ӟṭ Ё֮ ᵓӣȴ  



 нс 

        ▲ М ỴЍ Ӟṭ ᾼ ֮цὍᾫ֮ ꜜ Ȳ  

⇔Ӧ ϫеѐᴟ ᴍеѐЛ ȲḊ Ҕ╗ ӣᾼ цҼ ( ϟ)ȴ

цὭ Џᵂ Ȳ ᾼӭᾼ֯ὑṮѦ Ӣ ᾬ Ϥ

֮ ֚כ ȴ ṷ Ϡ᾿ ᾼ  Ӣ ᾬ֯ ֮ ᾼᴞӦ♄ ҵȲϷ

ὔ ҒּזЍӧ ắᵺᾼ ȷӐ ֯ ᵛ ẞϚ ắᵺ ᾼּזЍ

ӧ⅝ Ȳ ӱ ᾼכ ֯№ Л ἕ ȴ╠צПἭ ֮Ϸ

╟ юּזЍӧּז ֮ᾼ ếắᵺ Ȳ∂ ᾼ ᴩ ẁּזЍ

ӧếЊ₤ ᾬᵓӣȲҒЄ эӭᴟ 15еиѿϱȲ ᵍּזЍӧắᵺȲ ю

Ѝӧᾼắᵺזּ֮ ȴӦὑ ỴЍ ᴫ ᾼӞṭ ẞ ṭ ⁮ Ѝӧזּ

♂ӳ ⇔ ᵅȲϷ∂ ὧ ᾼүὧӀ  ᴩּזЍӧиӁ ▲ȲϠ

ỴЍ ὧ (  )╥ᵡⱢ⁮ҖּזЍӧ ᾼ ӻ☼ ȴ 

 

         



 нт 

ϟȳ ֮ ꜜ Ҡ   Ѝӧזּ ц Ғ ắᵺ ȴ 



 ну 

(ϡ) ῧ ỴЍ Ѝӧזּ ᾬ ▲ 

        Ӑ Ѝӧ♂ӳиӁזּ ▲ Ὠ( г)Ȳ 5 Ѝӧזּ ᾬ ▲

▲ Ȳ ӦҖᴟ⁮ȲṼᶧⱢ (YS)ȳѣה (YM)ȳ

(FB)ȳ (RG)ц ṭ (FL)(ϫ)ȴӪ ▲ὑ20228דѣц2023

1ѣ֢ד ᴩϚװ ▲ȷ20228דѣᾼ ▲Ȳὑ500Њ ẞ57

Ӫצ Ȳ Ҕ╗ү ЁӪ Odontotermes formosanusȳ љ◒Ӫ

Pericapritermes nitobeiȳ Њ Ӫ Nasutiterme parvonasutusц Ӫ

Reticulitermes sppȷ֯צӪ ᾼ 57 МȲצ 51 ү ЁӪ (ῶ

Ϯ)ȴѿ ᾼẒ Ӫ ▲ (YS цYM ) ẞצӪ ᾼ

ֵȴ20231דѣᾼ ▲Ȳὑ500Њ ẞ55 Ӫצ Ȳᾬ ԓ

Ɫү ЁӪ (ῶХ)Ȳѿ ᾼẒ Ӫ ▲ (YS цYM )ế

ṭ (FL ) ẞӪ ᾼ ֵȴ 

        ү ЁӪ ╥ү ӂ֮ Мᵅ ἸЍ ṓᾼӪ (́ Ȳ2010)ȲϷ╥

М Ѝӧѻזּ ᾼậ ᾼӪ ᾬ ȲᴾϠּזЍӧ ᾬМᾼӪ Ӣᾬ ᾼ 80% 

(Sun et al., 2020)ȴ љ◒Ӫ ⱢϚ ЁӪ  (soil-feeding termite)Ȳ љ◒

Ӫ ѿЁ Мᾼצ Ɫ Ȳ юὑ֮ ϱ♄ Ȳ ҟѻ ֯ ⇔ 0-20

еиᾼЁ М (Inoue et al., 2001)ȴ֯ ἤϱȲ љ◒Ӫ ϭҠ Ɫ

ЁӪ Мᾼ ῏ (humus-feeder)Ȳ Ё ῶ ᾼצ  (Donovan et al., 

2001)ȴЊ Ӫ Ѥ ἤӪ Ȳֵ֚ ♄ ȲϷ֚ ░ӴѤȴѿ ўּדȳѤ

ȳדּ דּ ᾬѤḊⱢ ȴ ὑ в ȲẔ ѩ ȲӦ ֥

ᴖכȴױҵȲ֯Ӫ ▲ ҵ ẞ Ӫ Glyptotermes satsumensisц

ῒ Ӫ Reticulitermes flaviceps (ῶҳȳῶг)Ȳ Ӫ Ɫ Ѥ ἤӪ ₤Ȳ

Л Ệứᶮᾭᾼ ỰȲ ֯Ӣ ᾼ░ὬἨ░ ȴ Л Ё ד ȲϷЛ

ҵ ȴ ῒ Ӫ ὑ Ӫ Ȳ ♄ ὑМ Ἰ֮ϯᾼЁ МȲ

ЁвἨ ֮ ᾼѤ ᾬȲֽקѤȳ ȳ Ѥ Ἤȴ 

https://www.newton.com.tw/wiki/%E6%AE%BC%E6%96%97%E7%A7%91
https://www.newton.com.tw/wiki/%E6%9C%A8%E8%98%AD%E7%A7%91
https://www.newton.com.tw/wiki/%E6%9C%A8%E8%98%AD%E7%A7%91
https://www.newton.com.tw/wiki/%E6%A8%9F%E7%A7%91


 нф 

ϫȳῧ ỴЍ цӪ ▲ Ȳּמ ҅ῶּזЍӧ♂ӳиӁ ȴ



 ол 

ῶϮȳῧ ỴЍ ♄Ѝӧזּ ȲӪ ▲ ПӪ ếҏ ⇔ ▲ ὨȲ ▲ Ɫ20228דѣ 

 

ῶҳȳῧ ỴЍ ♄Ѝӧזּ ȲӪ ▲ ҵ Пᾬ נּ Ȳ ▲ Ɫ20228דѣ 

ᾬ Ӑ   דּ   ⇔ ⇔ 

Ӫ  Kalotermitidae Glyptotermes satsumensis 2 23.878153  121.577515 

ῒ Ӫ  Rhinotermitidae Reticulitermes flaviceps 1 23.878153  121.577515 

Ӫצ  ᾼ /100 
ү ЁӪ _  љ◒Ӫ _  Њ Ӫ _  Ӫ _  

Odontotermes formosanus Pericapritermes nitobei Nasutiterme parvonasutus Reticulitermes spp 

YS 18 16 2 0 1 

YM 15 12 0 2 1 

FB 8 8 0 0 0 

RG 4 4 0 0 0 

FL 12 11 0 1 0 

 57 51 2 3 2 



 ом 

ῶХȳῧ ỴЍ ♄Ѝӧזּ ȲӪ ▲ ПӪ ếҏ ⇔ ▲ ὨȲ ▲ Ɫ20231דѣ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ῶгȳῧ ỴЍ ♄Ѝӧזּ ȲӪ ▲ ҵ Пᾬ נּ Ȳ ▲ Ɫ20231דѣ 

ᾬ Ӑ   דּ   ⇔ ⇔ 

Ӫ sp. Kalotermitidae Glyptotermes sp. 1 23.581732  121.514505 

ῒ Ӫ  Rhinotermitidae Reticulitermes flaviceps 4 23.798131  121.541667 

 

 

Ӫצ  ᾼ /100 
ү ЁӪ _  

Odontotermes formosanus 

YS 17 17 

YM 15 15 

FB 6 6 

RG 2 2 

FL 15 15 

 55 55 



 он 

        ▲ὑ20227דѣ Ở ᴩᴟ20236דѣȲ ▲ Ὠֽῶϝȴ

ה Ṱế Ԛ ẞ 6 ṸּדȲ41 Ȳ78 ȴ ṸּדⱢ ▲ẞ

ֵ ᾼ ȲԚ 17 40ȷ Ṹּ9)ד 15 )ếЍ ṸּװדП(9 14

)ȴ (YS)Ԛ ▲ẞ50 ( ה Ṱ: 35 ȷ : 35)Ȳѣ

ה (YM)Ԛ ▲ẞ50 ( ה Ṱ: 27 ȷ : 42)Ȳ

(FB)Ԛ ▲ẞ39 ( ה Ṱ: 25 ȷ : 29)Ȳ (RG)Ԛ

▲ẞ40 ( ה Ṱ: 28 ȷ : 30)Ȳ ṭ (FL) Ԛ ▲

ẞ41 ( ה Ṱ: 29 ȷ : 29) (ῶϝ)ȴ ֥Ӫ ế иӁ

▲Ȳ ӱ ỴЍ ᾼӪ ҏ ⇔ Ȳṳѹ ֵȲ

ᾼּז ▲ Ὠ ӱ ᾼּזЍӧ♂ӳ ֵȲҠ ֮ ᾬ ⇔ ֵ

צ ȴἬצ ▲ẞᾼ 78 МȲ Ѝӧậזּ ᾼ 27 Ȳᴾ

34.6%ȴѿἏ ▲ ӱȲּזЍӧ דצ ѩẂ(ּפ 1/4)ᾼ

ᾎ ▲Ѡᾎ ▲ẞȲЄֵ ᾎ Ѡᾎ ῀ᾼ ╥

ᾼ ȴ 

ỴЍ Ѝӧᾼזּ◕⁮ ἤׁשṅϷ ӱȲ ṸּדцЍ Ṹּזּ╥דЍӧ

ѻ ᾼכ ȲϷ╥ҏ ⇔ ᾼẒ (Sun et al., 2020)Ȳӭ›

ן ӱּזЍӧ♂ӳỂ ᾼᾬ Ȳכ ›ϢׁשṅּזЍӧ ἤ כ

Ὠד ȴӐ ᾼ цӪ ֮ Ȳ ֯ ♂ӳ10-20еѐѿвᾼ

Ȳ֪ױӐ ᾼ ▲ ὨȲ ὑᵧ ỴЍ Ѝӧזּ ֯ ᾬ ế

Ȳכ ẓצϚứ ⇔ᾼ҅ῶἤȴ2022ד 8ѣП∟ᾼ ▲ЏᵂȲ ֮ ц

​ Ȳ֪ױ RGế FB ▲ ᶀ )װ ϫϚ)Ȳ֝ Ȳ Ϸ

ה Ṱ( ϫϡ)Ȳ ᾇḘ Ϥ ה ṰвȲ Ғ Ӑ

ếᵒ ⇔ȴ 

ӭ›Б῀ּ276צפ ц22Ӫ (Ὥ Ȳ2012; Wu and Li, 2020)ȴ

Ѝӧזּ ậ ᾼ 70 ( Ȳ2020)Ȳ֪ױ ֮₇ ế

֮ᾼ ֵ ἤ╥ּזЍӧᾼ’Ṏ ȴӐ ֯Ԛ ▲ẞ 78 Ȳᴾ



 оо 

ῺҳиПϚȲ ӱ вᾼ ế ֵ֮ ἤ ȴɦЄ Є ӂ֮

Ὥ ד ▲ ̫╓ҏ ᶠ ȳ ѭ  ȳ Є ȳֵ

Ȳ Ṕ Ѝ ȳ Є ȳϥ ЍҼ Ѝ ȳМ ȳЊ

ẛ ȳ ■ѫҼ Ѝ Ɫӂ֮ Ὥ ȷӐ вᾼ

Є Є ӂ֮ Ὥ ᴿȴד Є Є ӂ֮ Ὥ Ѝӧᾼזּ ᾬ

ṅשếӐׁכ ▲ ὨדῺȲᵀЄ Є ӂ֮ Ὥ ֮ῶⱢᾈЎ Ӱ

ȲЛᵓּזЍӧ Ựᴰȴ ὧᴫ֣ᾼ ☼ᾈ Ҡ ЍӧזⱢּכ

ᾼ Ȳ∂ Ҡѿ ᴩ  ȴ 



 оп 

ῶϝȳῧ ỴЍ ה Ṱ(Pitfall trap)ц (Winkler bag)ד ▲ ὨȲ ╦ Ɫѝ ֫ Ѝӧזּ ậ ᾼ  

 

 
  ֤ 

YS YM FB RG FL 

PF WK PF WK PF WK PF WK PF WK 

Ṹּד ᶠ  ᶠ * Crematogaster rogenhoferi X X X  X X X X   

ӧ҇ ᶠ  Crematogaster popohana X     X     

ѫ ᶠ * Crematogaster biroi  X     X X X X 

ѫ ᶠ * Crematogaster schimmeri  X    X     

Є  Є * Pheidole nodus X X X X X X X X X X 

Є * Pheidole fervens X X X X X X X X   

ӫѫЄ  Pheidole pieli X X X X  X X X X X 

Є * Pheidole parva X X X X  X X X X X 

ү Є  Pheidole taivanensis         X  

   Ҕе  * !phaenogaster baogong X          

 М  Monomorium chinense  X       X X 

ῧỰ  Monomorium floricola     X  X  X  

щ  Monomorium hiten          X 

  Syllophopsis sechellensis  X    X X   X 

 Ѫ  Tetramorium lanuginosum   X X    X   

ѡӐ * Tetramorium nipponense X  X X X  X X X X 

Њẛ  Tetramorium parvispinum X X X X X X X X X X 

ѫ  Tetramorium wroughtonii X X  X X X X    

╔￼  Tetramorium kraepelini X X X X X X X X X X 

￼  ү ￼  Lophomyrmex taivanae    X       

ѭ  ѭ * Solenopsis geminata X          

῀Ӑѭ  Solenopsis tipuna    X  X     

ѭ  sp.1 Solenopsis sp.1 X X X X  X  X  X 

  * Strumigenys formosensis X X  X  X  X  X 

Ѫ  Strumigenys hispida X X  X X X X    

ѡӐ * Strumigenys solifontis  X X X       

 Ѫ  Strumigenys leptothrix          X 



 ор 

 

 
  ֤ 

YS YM FB RG FL 

PF WK PF WK PF WK PF WK PF WK 

 Strumigenys membranifera          X 

Ώѫ  Strumigenys sauteri      X X X   

  Recurvidis recurvispinosa   X  X      

טּ  ѫ טּ  Cardiocondyla wroughtonii X X  X X    X X 

 Ώѫ  Myrmecina sauteri X X X X X X    X 

 * Pristomyrmex punctatus       X X   

* Pristomyrmex formosae        X  X 

 е  Temnothrorax leigong  X X X X   X X  

 Ώѫ  Carebara sauteri  X  X     X X 

ֵ * Carebara diversa    X   X X   

ӯ * Carebara yanoi X X X X X  X X X  

  sp. ±ollenhovia ǎǇΦ  X       X  

  Rhopalomastix omotoensis       X    

 

Ṹּד 

┘  ᴥ┘  Technomyrmex brunneus X X     X    

ӪṜ┘  Technomyrmex albipes X   X   X    

ѫ┘ * Technomyrmex horni X  X X     X X 

  Tapinoma melanocephalum  X X        

 ꞉ * Dolichoderus thoracicus X X X X  X X X X X 

Ѝ Ṹּד Ѝ   Ṕ Ѝ * Paratrechina longicornis    X X X  X   

Ҽ Ѝ  ϥ ЍҼ Ѝ  Nylanderia yaeyamensis    X X X  X X X 

Ҽ Ѝ  Nylanderia otome X X X  X X   X  

■ѫҼ Ѝ  Nylanderia kraepelini X X X   X   X X 

Ҽ Ѝ  sp.  Nylanderia sp.     X       

Ѝ  Ѝ  Paraparatrechina   X  X    X   

Ѝ  Ӂѫ Ѝ  Acropyga butteli    X    X   

Ѝ    Ѝ * Anoplolepis gracilipes  X         

Ѝ  ѵ Ѝ  Plagiolepis longwang X   X X X   X  

ѪЍ  ү ѪЍ * Pseudolasius binghami taivanae    X       



 ос 

 

 
  ֤ 

YS YM FB RG FL 

PF WK PF WK PF WK PF WK PF WK 

Ѝ  ѫ Ѝ * Polyrhachis wolfi X     X     

ᶹ Ѝ * Polyrhachis vigilans        X   

ҽЍ  ӮҽЍ * Camponotus carin tipunus X  X  X    X  

ѫҽЍ  Camponotus lighti X          

Ṹּד  ֛ * Leptogenys kitteli X X X  X  X  X  

ԇҼ * Leptogenys confucii X      X    

 ṭѫ  Anochetus risii X         X 

 Ṝ * Brachyponera luteipes  X  X X X X X X X 

 Brachyponera chinensis X          

ԓ  щ ԓ  Euponera tianzun    ·     ·  

и  Ώѫи  Ectomomyrmex sauteri · · · · · · ·  · · 

и  sp.1 Ectomomyrmex  ·  · · · · · ·  · 

 sp.1 Hypoponera sp.1  X  X   X X  X 

sp.2 Hypoponera sp.2    X       

 sp.1 Ponera sp.1  X X X  X X X X X 

sp.2 tonera sp.2  X  X      X 

 ү  Cryptopone taivanae        X   

Ӂѫ  Cryptopone butteli    X    X   

ι  ѫι  /entromyrmex feae    X       

Ṕל

Ṹּד 

טּ    טּ  Probolomyrmex longinodus   X        

 sp.1 Discothyrea sp.   X X X    X  

Ṹּד  * Aenictus formosensis X    X    X  

ᵜṔ  ѫᵜṔ  Ooceraea biroi      X     

6Ṹּ41 ד  78   
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ϫϚȳ֮ ц ​ כ (RG)▲ ȴ 

 

ϫϡȳү ה Ṱȴ 



 оу 

(Ϯ) ּזЍӧ иέ ἤ ▲ 

        Ӑ Ԛ 8Ԍ ỴЍ ᾼּזЍӧ Ȳ ẃᴞ Ӣ ᾬ’Ṏ

Ầ ếὭ ῧ и (ᴃϱ 5Ԍȷ 3Ԍ)Ȳ8Ԍ Ӑ ᴩвᵶᾬ ứȴ

Ӧὑ ҵּזЍӧ Ȳ֪ױ ᵺ ȴḕ 1еᵌ вᵶᾬ

כ Ὠֽ(ῶϥ)ἬӱȴԚ֯ 8Ԍ в 4Ṹּד( ṸּדȳЍ Ṹּדȳ

Ṹּדȳ Ṹּד)Ȳ12 ( ᶠ ȳЄ ȳ ȳ ȳ

ȳ ȳ Ѝ ȳ Ѝ ȳ Ѝ ȳҽЍ ȳ ѪЍ

ȳ )ȲԚ 19 Ȳ вᵶᾬ ѱ Ẃֽ ϫϮȴӪ צ⁄דּ

ү ЁӪ 1 ȴ 19 ế 1 Ӫ ȲᵀּזЍӧѻ ᾼ

ֵⱢ ᾬ ȲҔ╗ ᶠ ȳЄ ȳ ȳҽЍ Ȳế›

Ϣᾼׁשṅ Ὠדᴿ( Ȳ2020)ȴ 

        ›Ϣׁשṅ ӱȲү ὧ Ѝӧᾼזּ ἤ Ὑצẓכ ᾼủ ἤȲ7-9ѣּזЍ

ӧѻ ậ Ȳҍủế ЍӧזủȲּ╡ד ҒЁӪ ᾼậ  (Sun et al., 

2020)Ȳ Ӑ ᴃϱ02ếᴃϱ04 ֯ҍủ12ѣế2ѣԌȲ вדצ

ֵᾼү ЁӪ Ữ ֥ ȴҫҵȲᴃϱ вצЄ ᾼֵ

(Carebara diversa)ế  Ѝ (Anoplolepis gracilipes)ȲӦὑ Ẓ ֻ

ὑ Ὼӂ֮ᾼ Ȳч╣ҏ ӐП ֮ ὑ Ἰ ᵅᾼЍ ȲѹỂ

ѩẂ ȲױҵȲᴃϱᾼ 5Ԍ Ӑᾼ Ϸד юȲҠ Ϸế

֮ᾼ ♄ צ ȷҫϚѠ Ȳ ᴞῧ ᾼ 3Ԍ Ȳ⁄צ ֵ

ᾼ ȲṳѹצЛю Є (Pheidole nodus)ếӯ (Carebara 

yanoi)Ȳ Ẓ ֵиӁ֯Д юᾼЍ Ȳ ӱּזЍӧ ֯Ὥד ᴞ ᾼ

֮ȴ 

         үὧἋӂ ỴЍ ᾼּזЍӧᾼ ἤ ṅשׁכ Ѝӧᾼזּ ẓצὙ

ᾼủ ἤȲḕ4דẞ9ѣ╥ּזЍӧ ế ᾬ₇ ( Ὶц ) ᾼ

(Sun et al., 2020)Ȳү ЁӪ Ѝӧזּ╥ ᾼ ᾬẃ ȲҜԓד⇔ ᾬᾼӢ



 оф 

ᾬ Ὼ50%( Ȳ2020)ȴᴖḕ4-6דѣ ◕ ᾼЁӪ צ Ӣ ₤ϷҜϠ

ᾬӢᾬ ᾼ 70%ѿϱȷӦὑЁӪ צ Ӣ ₤ ᾼᾼ Ὶᵶ 50%Ȳ

ẁϠּזЍӧ ᾼ ế ậẃ ȴӐ ẞ 8 Ȳ ᾎи

έּזЍӧ ἤᾼủ Ȳᴖѹῧ ᾼּזЍӧ ן ᵺ Ȳ∂ ѡ∟ᾼ

ῧ ᴯȲҠѿֵ ᾼ ӐȲѿ ҉ῧ Ѝӧזּ

ἤׁשṅᾼ ȴ 

ϫϮȳῧ ỴЍ Ѝӧזּ вᵶᾬ ѱȴ 

     



 пл 

ῶϥȳὧ ֮ Ѝӧזּ вᵶᾬ  иέכ

   ֤ 

ếӪ /1g of dry mass/Ӑ /  ѣד

ᴃϱ01 ᴃϱ02 ᴃϱ03 ᴃϱ04 ᴃϱ05 01 02 03 

2021/09 2022/02 2021/11 2021/12 2022/08 2023/03 2022/08 2023/09 

Ṹּד ᶠ  ᶠ  Crematogaster rogenhoferi 4  1   118   

ѫ ᶠ  Crematogaster biroi 44   34  16  32 

Є  Є  Pheidole nodus 21     109 84 48 

Є  Pheidole fervens 114 9  22  2   

Є  Pheidole parva 5 1  2  3 2 1 

  Pristomyrmex formosae   1   118   

 ыӂ◦   Tetramorium pacificum      3    

 ֵ  Carebara diversa 627 65 1,296 1,254 1,738    

ӯ  Carebara yanoi   2    434 74 

Ṹּד  ꞉  Technomyrmex brunneus 3      5 3 

 sp.  Technomyrmex sp.      10 1   

Ѝ Ṹּד Ѝ    Ѝ  Anoplolepis gracilipes 93 2 47      

Ѝ  ѫ Ѝ  Polyrhachis wolfi      9 2 14 

ѫ Ѝ  Polyrhachis illaudata    13  15 2 7 

Ѝ  ѫ Ѝ  Lepisiota rothneyi wroughtonii 38     3   

ҽЍ  ⁴ѪҽЍ  Camponotus monju    427 3  110 28 1 59 

ѪЍ  ү ѪЍ  Pseudolasius binghami taivanae      1 1  

Ṹּד  ֛  Leptogenys kitteli      1 6  

ԇҼ  Leptogenys confucii 5        

Ӫ ЁӪ דּ  ү ЁӪ  Odontotermes formosanus 18 131 2 819 15 88 27 82 

 



 пм 

(ҳ) ῂ Ѝӧ’Ṏזּ ῀ᾼ  

        Ӑ ὑ20237דѣᴟ9ѣ ᴩ Ẫ ȲԚ Ὅ 398Ԍ ẪȲ֫ן

345Ԍ ẪȲ Ẫ֫ן Ɫ86.7%ȴ Ϡ Ѐ/ ᾼ ֪ Ϣ֪ Ȳӑ

ֽ ᶙכ Ȳ֫ן Ɫ ȲẔ҃ П Ẫ֫ן Ὼ100% (ῶϟ)ȴ 

1. Ẫ Ӑ ȲӐ ӭ ẪПắ ῏ ᴩד ȳἤᵑȳ ᵑȳ

Ṏ ⇔ ѻ Ựᴰ֮Х ӭ ᴩ ▲ ȴ 

ד (1) ȸӐװ Ғ ד῏▲ 60-69῏Ϣ 85ϢȲҜ24.6%Ȳ Ɫ ֵ

Ȳ ắ ד῏ иᵉ֯ 50-89П ᴾ ắ ῏ 76.4%ȷ60 ѿ

ϱ Ғ ▲῏ȲѩẂⱢ 64.7%( ϫҳ)ȷӑẃֽᴶ оᾪ Ȳ

ҒЄֿ Ѡ―ד ῏ Ȳꜙᴟ ᾼ╚ ѿцẓ ϩȲѿ

ᴰ Ȳ ẓ╚ ȴ 

(2) ἤᵑȸ ҒӐװ ▲ПӖ МȲἤᵑѩ ḽἤѩẂ(51.0%)ὑЅἤ

ѩẂ(49.0%)( ϫХ)Ȳ ֥ῧ ϢЀ ḽЅἤѩẂכ ⁄ȴ 

(3) Ṏ ⇔ȸ Ẫ ▲῏ иᵉѿ Њ Ɫֵ (Ҝ 32.2%)ȳ МỰ

ϡ(23.5%)ȳ М ⇔ỰϮɎ22%ɏȲẔМ ắ Ṏ Л ֿϢЀ

Ɏ7%ɏׁשᵒắ ῏ֵⱢ ỴЍ ȲӦὑЏᵂϱἨᴞṝ῏ ד

֪ ҅￼ Ȳ֪ױ Ṏ ᵅὑῧצ⇔ ӂᶁ Ṏ ⇔ Ɏ111

ῧ⇔ד 60ѿϱȲ Мѿϯ Ṏ ⇔ᴾѩⱢ55.6%ɏ( ϫг)ȴ 

(4) ᵑȸ Ғ Ẫ ▲῏Мѿ ᴰӖ ּר Ɫ (Ҝ 75.4%)ȳⅎ

Ự ϡ(11.3%)Ȳׁשᵒ ᴰӖ ּר Ɫῧ ỴЍ ▲ П

( ϫϝ)ȴ  

(5) Ựᴰ֮ȸ Ғ Ẫ ▲῏Мѿ֮֯ỰӖⱢ Єֵ (93.9%)Ȳ ֥Ӑׁש

ṅ Ɫῧ ֮֯ỰӖ( ϫϥ)Ȳױ ▲ ὨḆ ῧ זּ

Ѝӧ ᾓ ṳᵂⱢּזЍӧ’Ṏ ╟П ᴕȴ  

2. ắ ῏ἤᵑ Ѝӧזּ ⇔Ȳ Ѝӧזּ Л ᾼắ ῏МḽἤҜ



 пн 

28.6%ȲЅἤ⁄צ 71.4%Ȳѿ‒ ⇔ 95% Ȳẓ ȴᴖ Ѝӧזּ

⇔Ɫ῀ ᾼḽЅἤ Ὠ ( ϫϟ)ȴ 

3. ắ ד῏ Ѝӧזּ ⇔Ȳ ȴ 

4. ֯ Ṏ ⇔ Ѝӧזּ ⇔ иȲẓ ȷ דּ ⇔ѿϱЛ῀ Ѝזּ

ӧᾼѩ Ɫ0%ȴ 

5. ֯ ᵑ ⇔ ▲ Ὠ ӱȲ ȴ 

6. Ựᴰ֮ Ѝӧזּ ⇔Ȳ Ẫ ὨⱢ ȴ 

7. ắ ῏ἤᵑ ῀Ѝӧזּ Ὠ ȴ 

8. ắ ד῏ ῀Ѝӧזּ Ὠ ȴ 

9. ֯ Ṏ ⇔ ῀Ѝӧזּ Ὠẓ ȴ 

10. ֯ ᵑ ῀Ѝӧזּ ▲ Ὠ ȴ 

11. Ựᴰ֮ ῀Ѝӧזּ ȴ 

ᴖṕȲ Ṏ ⇔ Ѝӧזּ ῀ ẓ ȴ֯ἤᵑ Ѝӧזּ

⇔ᵅᾼѩẂ ЄȲⱢ ṅἤᵑ Ṏ ⇔╥ᵡẓӻФᵂӣȷ иέ∟

Ẕ p <.05̔ῶצ ӻФᵂӣȲӦὑӻФᵂӣ ȲӐׁשṅ ϚḔ ѻ

ὨȲ ᴩ ѻ Ὠ ἤᵑ Ṏ ⇔֪І Ṽ Ѝӧזּ ᾼ ȴ

ắ ῏ ᾼ ứ ӱȸɦἤᵑɧᾼ ἤP Ɫ0.032 < 0.05Ȳ

Ѭ Ȳ ɦἤᵑ Ѝӧזּ ɧȴ 

ɦ Ṏ ⇔ɧᾼ ἤP Ɫ0.493 > 0.05Ȳӑ Ѭ Ȳ╝ ắɦ Ṏ

⇔ Ѝӧזּ ⇔ ɧȴד ѷ҅ȳ Ṏ ⇔ ᾼắ ῏Ẕ

ẃ Ɫֵа( ϡϫ)ȴ Ẫ Ὅἤ МȲצЛю נּ ɪ֪Ɫ Ἤ

ѿ Л᷿ϠɫȲ ’ᾎ ╜ἈΩ ȲӖ ᾼ ’Ṏ ᾬ צ⇔

Ɫ ȴ Ὅἤ ẪМ ῀Ȳắ ῏М Ѝӧזּ ₇Ȳ═צ ѱᾼѩẂЛ

ẞ 1%Ȳ ֦ Ѝӧזּ ᾼѩẂⱢ 18%Ȳᴖ Ἠ╥῀ Ѡהᾼ⁄Ɫ

27%Ȳ Мֵῶӱɪ− ȳ ᴚȳ ȳ−ֻ֦ȳЊ ∟ᾼṶȳᶱ

ϠɫȲ Ӧὑ ╝ӑṓ ֫ ȴ 



 по 

ϫҳȳắ ד῏ иᵉϢ ᴍиѩȴ 

 

 

ϫХȳắ ῏ἤᵑϢ ᴍиѩȴ 

 

 

 

ϫгȳắ ῏ Ṏ ⇔Ϣ ᴍиѩȴ 

90 80-89 70-79 60-69 50-59 40-49 30-39 20-29 10-19

5 47 65 85 67 32 22 12 10

1.4% 13.6% 18.8% 24.6% 19.4% 9.3% 6.4% 3.5% 2.9%

0
20
40
60
80

100

176 169

51.0% 49.0%

0

50

100

150

200

24 111 81 76 16 30 3 0 4

7.0% 32.2% 23.5% 22.0% 4.6% 8.7% 0.9% 0.0% 1.2%

24

111

81 76

16
30

3 0 47.0% 32.2% 23.5% 22.0% 4.6% 8.7% 0.9% 0.0% 1.2%

0

50

100

150



 пп 

 

ϫϝȳắ ῏ ᵑϢ ᴍиѩȴ 

 

 

ϫϥȳắ ῏Ựᴰ֮Ϣ ᴍиѩȴ 

36 39 3 260 1 1 2 1 2

10.4% 11.3% 0.9% 75.4% 0.3% 0.3% 0.6% 0.3% 0.6%

36 39

3

260

1 1 2 1 210.4% 11.3% 0.9% 75.4% 0.3% 0.3% 0.6% 0.3% 0.6%
0

50

100

150

200

250

300

93.9% 4.3% 1.7%

324 15 6

324

15 6

93.9%

4.3% 1.7%

0

50

100

150

200

250

300

350



 пр 

 

ϫϟȳắ ῏ ὑּזЍӧᾼ ⇔Ϣ ᴍиѩȴ 

 

 

ϡϫȳắ ῏ Ѝӧזּ ẃ Ϣ ᴍиѩȴ 

 

14 331

4.1% 95.9%

14

331

4.1% 95.9%
0

50

100

150

200

250

300

350

13.3% 29.0% 3.4% 19.9% 34.3%

75 163 19 112 193

0

50
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 пс 

ῶϟȳ ỴЍ Ѝӧ’Ṏזּ ῀ ẪП Ὅ ȳϢЀ ц Ẫ֫ן  

 ֤ ḋ֤ ҅ῶ  ϢЀ  ᴍиѩ 
Ὅ 

ẪԌ  
ן֫ צ Ԍ  

ѣה  ѣהḋ 
23.859222, 

121.546727 
915 0.09861 39 39 

ыђ (ṩ▲) ԏ  

ὧ ḋ 

23.664659, 

121.431622 

1067 0.115 46 

141 
ᴫ ḋ 988 0.1065 41 

⁮ ḋ 902 0.0972 39 

Җ ḋ 962 0.1037 41 

ὧ  Ӟṭ  ὧ ṭ 
23.336647, 

121.339384 
564 0.0608 24 25 

Ѐ/   Ѐḋ 
23.450022, 

121.493928 
812 0.0876 35 0 

ốּר  ốּרḋ 
23.491781, 

121.446364 
364 0.0391 16 17 

⅞Ἦϩ  ỳḋ 
23.505350, 

121.392308 
940 0.1013 41 42 

ύ Ӟṭ  ύṭ 
23.462181, 

121.414522 
808 0.0871 35 38 

╡ѡ/  Ӟṭ  ╡ѡṭ 
23.456541, 

121.380893 
957 0.1031 41 43 

֥  9279 1.00001 398 345  

ϢЀ ẃ ȸṼ љ ȴ   ῧ ╜Ἀ ῶѡ ȸ112ד 1ѣ 16ѡ 11 21и  ה00ּ

 



 пт 

(Х) ᴁ╬ᾬ Ѝӧᾼזּ  

Ӑ Ԛן 6 ὧ ӀПּזЍӧЄ ѱȲЄ ẃ Ɫ2020-2022

ПײϺ Ȳֽ( ϡϫϚ)ἬӱȲּזЍӧ ѱ ֽ(ῶϫ)ȴ ѱв

ᴁ╬ᾬ иέ ὨԚ 26 о֥ᾬ(ῶϫϚ)ȴẔМȲ Aế

B Ȳ БײϺȲẔ҃ ⁄╥ Ӣ ᾬ’ṎẦ П Ϻײ

Ȳ֯ᾙ МצṿӣЛю ӣ Ȳ֪ᴖ ֯ ѱ Ȳ ᵒ ὨȲ

ᾼ ѱ ҏ ֵế ד ᾼо֥ᾬȴӐ ԒῴḔ 12

ӣ Ҡ Ғᾼо ᾬ Ȳ ԝὑῶϫϚȲẂֽ:8-Hydroxychinolinȳ

Enrofloxacinȳ2,6-Xylidineȴ  

Ϡ ṓᾼ ӣ о֥ᾬҵȲ ѱМ ṓᾼо֥ᾬҔ╗ Indole-3-acetic 

acid (-3-ϛ ) Ȳ -3-ϛ ὑϚ ӣᵂẛ ᾬӢ ᾼ Ȳ

ᾛ ӣὑ Ӣ МȲּזЍӧᾼ ѱ о֥ᾬȲҠ ᵂᾬ╟ῑצ ȷ

Brevianamid F (Ӂ Ṹ F)╥Ϛ Colletotrichum gloeosporioides Ми

ẞᾼ ◖ Ȳẓצᶼ ♄ἤȲϷẓצḀạ ᾬӢ ᾼᵂӣȲ ὑ

ᾼ Ғ ПϚȷMethyl 4-hydroxybenzoate (Methylparaben) ( ӧ

)Ȳ╥Ϛ ӣ֯оᶉ₇ц ₇Џ МᾼṮ Ȳצ Ϸӣ֯ ₇ Ғ

МȲһᾼ цо֥ᾬ ῴ⁄ӣᵂ ц ȴ֯♃ ȳ ȳ

Ạ ȳϢ ȳҵӣ ₇ȳ ȳоᶉ₇ȳѲ ȳ ЀѬМᶁҠ᷄

ẞױ о֥ᾬȲ ὑ ᴁ╬ᾬȷFipronil (Ῠ Ҽ)ȲⱢ ᾼϚ ȷ ὑὖ

צ Ȳ֪ױῨ Ҽֵӣὑ ṿӣȲҔ╗ ֵ ṓᾼ ȳӪ ȳӧ ȳ

ȳ┘ Ἠ╥ ᾬᾼ ₇ȴ ₇ᶮֵהⱢ ȳ Ἠ

ᾭ ₇ȴׁשṅ Ῠ Ҽ ֚ ᾬếӢ Ȳ֝ һ╥Ϛ ᾬ

ȴӐ ᴁ╬ᾬ ᴩứἤ ȲỮ ᾎ ứ Ȳ֪

ױ ѱвᾼ ᴁ╬ᾬ ⇔ ϚḔ иέѠᾎȲИҠѿ ד

⇔ᵶ ᾼ Ȳ ϚḔ ᴁ╬ᾬᾼṿӣ Ѝӧᾼזּ ȴ 



 пу 

 

ϡϫϚȳ ҏ ЀּזЍӧ⅝ ѱ ȴ 
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ῶϫȳ2020-2022ד ỴЍ Ѝӧזּ ѱ  

ID ẃ  ἤᵑ (g) Ӏ  X Y ײϺ ֪ 

A ҵ╘  NA Ṹכ  ῧ   ײ 121.486518 23.575953  

ᴃϱ A Ầ   2,960 үὧ  ᴃϱ  23.105993 121.228893 Ѵ  

B ῧ Ὥ  NA כ  ῧ   23.598408 121.529236 NA 

үὧ A Ἤ  1,843 үὧ  үὧӀ 22.758035 121.141547 NA 

ᴃϱ B Ἤ  1,580 үὧ  ᴃϱ  23.130187 121.232391 NA 

ғכ A Ἤ ӕ 945 үὧ ғכ   23.041509 121.329953 NA 

 



 рл 

ῶϫϚȳὧ Ѝӧזּ ѱо иכ иέ 

 

 

о  ғA ᴃϱA ᴃϱB A Bכ и үὧAכ иכ

2,6-Xylidine (2,6-Dimethylaniline) 

(Lidocaine-M) x x  x x x x 

3,4-MDMA / 

Methylendioxymethamphetamine x    x   

8-Hydroxychinolin (8-Hydroxyquinoline) x x x x x x x 

Altenusin       x 

Brevianamid F  x x    x 

Caffeine  x      

Chlorhexidine x      x 

Ciprofloxacin x       

Dioxybenzone (Benzophenone-8)        

Enrofloxacin x x x x x   

Fipronil    x    

Grepafloxacin x x x x x   

Indole-3-acetic acid (Indol-3-ylacetic acid)  x  x  x x 

Isopropyl 4-hydroxybenzoate 

(Isopropylparaben)  x      

Isoxaflutole    x    

Lidocaine (Lignocaine) x  x  x   

Meloxicam x x x  x   

Methcathinone (Ephedrone) x x x x  x x 

Methyl 4-hydroxybenzoate (Methylparaben)  x   x   

Methylsalicylate x   x x x x 

Metolachlor CGA 37735  x      

Phenacetin x x      

Picaridin (Bayrepel) (Icaridin)       x 

Salicylic acid       x 

Sulfadiazine (Silvadene)  x      

XMC / 3,5-Xylyl methylcarbamate  x      



 рм 

(г) ỴЍ ЍӧиӁזּ  

        Ɫ ᴩ ỴЍ ԓ ЍӧиӁזּ Ȳ ϠӐ ᴩ ֯ ỴЍ Җ

◕ᾼּזЍӧҏḥ ѿҵȲӼן ҟ ֯ד10 ỴЍ ⁮◕ᾼּזЍӧҏ נּ Ȳ

Ҕ╗♂ӳȳᴞ ד ȳӭ נּ (  ϝ)ȴ 

        MaxEntᾼиӁ ᴩ ₤ ᴷȲӐ Б иӁᾼ

ѩ ѿцṿӣAUC (Area Under the Curve)ᴩ ᴷ Ȳ Omission on training 

samplesếPredicted omissionἨ‍ Ὼ Ȳῶӱ ₤ᾼ ế

‍ ᴿȲϷד ╥ ῶ Ẕ֯ ϱᾼῶ ד ( ϡϫ

ϡ)ȴ 

        Ӑ ᾼ Ὠᵧ ֯Є и ϯ ‍ ῺȲяẔ╥֯ ᵅᾼ

ϯȴ ῶӱ֯ ᵅᾼ ϯȲ ₤ᾼ ᾼ ד Ὼȴ

ᵀ Ғ ȲẒ῏ Ởצṷ ᾼ ȷAUCⱢ0.987Ȳῶӱ ₤ẓצҏᴥ

ᾼи ȷROCפ Y Ɏ ⇔ɏ‍ ῺȲῶӱ֯ᵅ ἤ ᾼ ᾓ

ϯȲ ἤ Ϸ‍ ( ϡϫϮ)ȴ Ұ Ȳ ₤ −ֻ иҏ ȴ 

        ᾼҠ о֮ ȲӐ ỴЍ ԓ Ꞌצҏ иӁ( ϡ

ϫҳ)Ȳ ҟׁשṅ Ἤצ֥ ( Ȳ2013)( ϡ)ȴῧ ᾼ Ὠ

Ӑ ᾼּז ▲ Ὠ Ɫᵭ֥Ȳ ӱ֯ῧ ṃỚ ѿҖⱢּזЍӧѻ и

Ӂ ȴῧ ѿцүὧ ֪Ɫ Ở ᴯᾼиӁ ₤ᴖצ ⇔

֥ᾼ Ȳ֪ױẒ Ể Ḇצ ᾼҏ (Ẃֽὧᾈ ȳᴃϱ ֮)ȷᵀ

֯ḥצ ▲ᾼ Ȳ Ϸ ҏϠМ⇔ᾼҏ ȲẂֽӞṭȳ ᾼ

Ѝ֮ ( Ἰ800еѐѿϯ)Ȳṳѹ ϠϢ Ṝ ᾼ֮ ѿцѬ Ȳ ӱ

ἸѿцϢ Ṝ Ҡ ╥ӑẃḂ ₤ Ἠ῏ ֮ ᾼ ֯╓ ȴӐ ҫ

ỴЍ ЍӧиӁזּ Ȳ ЄЊⱢ 5еṭȲḕ вᾼ♂ӳ ⇔

Ɫ1-26( ϡϫХ)ȴ 



 рн 

ϡϫϡȳ ₤ иӁѩ ȴx ɎCumulative thresholdɏⱢ ᾼ

Ȳῶӱ ₤ С█Ϛ֮ ᾬ█֯׀ ᾼ ȷy ɎFractional valueɏⱢ

ϯᾼד ȷּמ ҅ῶFraction of background predictedȲῶӱ

Єὑ x ᾼ Ȳ Ɫ ᾬ ￼ᾼ֯׀ ᾼѩẂȷ Ɫ

Omission on training samplesȲῶӱ֯ ӐМȲ Ɫᾬ Л֯׀ᾼ

ẞᾼᾬ иӁᾼѩẂȷ Ɫ Predicted omissionῶӱֽὨ Ϛ Ὲ

Ȳᾬ ṳЛ֯׀ᾼ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 



 ро 

ϡϫϮȳROCפ ɎReceiver Operating Characteristic curveɏȴּמᴥפ ῶӱ

Є ὑᾬ иӁᾼ Ȳᴖ ᴥᾼ Ṕ ⁄҅ῶ ᾼ ȴ



 рп 

ϡϫҳȳ ỴЍ ЍӧMaxEntᾼиӁזּ ȲӪᴥ ꜜⱢ ỴЍ ꜜ ȷ

ᾼҠ о֮ Ȳ ỴЍ ԓ Ꞌצҏ иӁȴ֯Җ ѿц⁮

Ḇצ ᾼҏ (Ẃֽὧᾈȳᴃϱ ֮)ȴ 

  

 

 



 рр 

ϡϫХȳ ỴЍ ЍӧиӁזּ Ȳ ЄЊⱢ5еṭȲ♂ӳ ⇔1-26

ȴ 



 рс 

        ⱢϠ Ὲ иӁ ᾼ Ὠ ᴩӔ ᾼ ȲӐ ᵓӣ GeoDaᴩῈ

ᴞד ᾼ Ȳ Ὠ Moranɵs IⱢ0.558 ( ϡϫг)ȴMoranɵs I 

Юὑ-1ẞ1ȴ Ὼ1ᾼ ῶӱи Ὲצ ᴞד Ӕ Ȳῶӱדᴿ ֣ὑ

֯Ὲ ϱ ȴ0.558ῶӱиӁẓצМ ⇔ᾼῈ ᴞד Ȳᵛ Ὼ ᾼ ▲

ᴯȲ֪Ὲ ᾼ …Ȳҏ Ҡ Ȳ כ ₤ᵒ Ὠᾼ ȲӐ

∂ ∟ ṅҠשׁ Ӧ Ѡᾎᴖậ ἤ(Robustness)Ḇ ᾼ Ȳ

Ẃֽ:ҒϤῈ ȸ Ὲ Ҡѿ ד ֮ ᾼ ӭ ֮

ᾼ Ȳṿ ₤ Ḇ ֮ Ὲ ϱᾼиӁ ἤȴṿӣֽῈ ᴞ֫ ₤

ɎSpatial Autoregressive Model, SARɏἨ֮ Ғ ֫ ₤ɎGeographically 

Weighted Regression, GWRɏҠѿᴕ Ὲ Ȳ ᾼ ἤȴẔװⱢ

ᴩ ἤᾼ ₤ ȸ йиכЊᾼװ ἨІ Ȳ ḕ І иᵑ

ᴩ ₤ Ȳ Ҡѿ ю ᾼῈ Ȳ֪Ɫḕ І ᾼ ₤Ҭ ᴕ

ЊᾼῈ ȴ



 рт 

ϡϫгȳMoranôs I Ὲ ᴞד иέȴMoranɵs I Ɫ 0.558Ȳ ᴥ ҅ῶ

ᵑᾼ ȴx ӱϠḕ ᾼ Ȳᴖ y ӱϠ ᾼῈ

∟ ( Ẕ Ὼ ᾼӂᶁ ȴ)ȷ Ɫ ȲῶӱϠ П

ᾼ ἤ …ȴֽὨ Ȳ ῶӱ ếẔῈ ∟ П

Ὑ֯׀ ᾼ ἤ …ȴ



 ру 

(ϝ) ᴞ ד ▲ 

        ῧ ֮ ▐9ѣБד11ѣᴟ2023ד2022 ᾼᴞ ד Ԛ94үȲЏᵂ

258,179.6Њ ȴ ᴟӭ›Биέᾼᴞ ד Ԛ 40үȲБиέᾼד

МȲЏᵂ 104,728.4Њ ȴ ẞּזЍӧᾼד 128צ12үȲԚצ

ȲẔМ21Ɫצ ѱȲӂᶁOIⱢ0.21 Ñ 0.36 (ῶϫϡ)ȷ ẞ Ѵ

ᾼד 22үȲԚ1,579צ ȲẔМ254Ɫצ ѱȲӂᶁOIⱢ2.55 

Ñ 7.79ȷᴖ ẞ ᾼד 12үȲԚ666צ ȲẔМ95Ɫצ ѱȲ

ӂᶁOIⱢ0.80 Ñ 2.42 (ῶϫϡ)ȴЄ и ẞѴ ế ᾼ ᴯ֯ ếῂ

 ῺȲ Ѵ ѻ ԉ ᴩΩ Ȳ ю Ѵ ϤּזЍӧ ֮ᾼ ᾓȴ 

  ὑϮ῏ᾼ♄ ЍӧᾼѻזȲּה ♄ ◕ М֯ 18ᴟ ѡ 5 Ȳᴖ

Ӫщד ♄ ᵅȲᵧ ỏᴩἤ♄ ȷה Ѵᾼ♄ ◕ѻ М֯ 6

ẞ 18Ȳỏ ᾼד ♄ ᵅȲ ὑѡᴩἤᾼ♄ ȷᴖה ԓщᾼ♄

ⱢӂᶁȲ Ệứ♄ ᾼ ◕( ϡϫϝ)ȴ Ӑ ᾼּזЍӧצ ѱ

юȲЛ ♄ ЬếὭה ᴞ ד   ᾼ )ᴿד ϡϫ

ϥ)ȲὭ ד ӱ ♄Ѝӧᾼזּ ѻ ֯ϱҙỏȲ֯ ϱ 9 ế

12 Ẓצ Ȳ 3 ᾼ♄ ȴ ὙЍ е ᴞ ד ▲

ӱȲּזЍӧ♄ М֯ϯҙỏȲ♄ М֯ 2-4 ( Ȳ2019)ȴ 

        Ӑ ▐ ᾼᴞ ד ὁ ẞּזЍӧᾼ юȲ צ 12үד צ

ẞȲԚצ צ21 ѱȲOI Ɫӂᶁ OI Ɫ 0.21 Ñ 0.36ȲЛ ᵅ Ἰ

ᾼҳ ’ (Ϯ ѭᾣЍᴞ ’ ȳѬ Ӣ ᾬ ȳ Ѭ

Ӣ ᾬ’ ȳϟϟ ᴞ ’ ЍӧҏזṅᾼּשѩȲӐׁד( ╓

ѩϮ ѭᾣЍᴞ ’ (0.07)ếϟϟ ᴞ ’ (0.04)ᾼҏ ╓ Ȳᴖế

Ѭ Ӣ ᾬ (0.25)ц Ѭ Ӣ ᾬ’ ᴿȴד(0.24)

Ѭ Ӣ ᾬ ᴯὑῧ ȲӐׁשṅ Ѭ Ӣ ᾬ

Ѝӧזּ OI ᴿỮד ֥ ȴӦὑӐ ᴞ ד ▐ ếиέ ӑ ϚדȲ

ѹѻ М֯ҍủế╡ủȲ╥ּזЍӧ♄ ⇔ ᵅᾼủ ( Ȳ2023)Ȳ



 рф 

ṅῧשӐׁױ֪ ᾼּזЍӧᾼ ⇔ ᵅᴷᾼҠצ ȴҫҵȲ2023ד⇔

ṭ ῧ ṭ ֛Ἦᴏ҅ ᴞ ד 11ὁצ ẞּזЍӧȲOI 0.07ἨҠ

ẁ ᴯ ᴕȴ 

Ѝӧזּ   ȳ ѴПҵȲῧ ֮ ὁ ẞᾼẔ҃ ṵ ᾬҔᵶЍ῍

(Muntiacus reevesi)ȳ (Sus scrofa taivanus)ȳ (Herpestes urva 

formosanus)ȳ (Melogale moschata subaurantiaca)ȳ ẏ(Lepus sinensis 

formosus)ȳӪ ї(Paguma larvata taivana)ȳ (Macaca cyclopis)ȳṚ ὲ

(Callosciurus erythraeus thaiwanensis)ȳ (Viverricula indica taivana)ȲԚ9

ȴẔМ OI ›Ϯ῏ⱢЍ῍(ӂᶁ OI Ɫ 52.78 Ñ 51.70)ȳү (ӂᶁ

OIⱢ19.24 Ñ 20.07)ȳӪ ї(ӂᶁOIⱢ3.91 Ñ 5.14) (ῶϫϮ)ȴ 

  ѿҵȲᴞ ד צ ẞҠ ᾼ ′ȸЄצ (Spilornis cheela hoya)ȳ

ᴎ (Bambusicola sonorivox)ȳ Ѝ (Arborophila crudigularis)ȳᴊ

(Rallina eurizonoides)ȳЍ (Scolopax rusticola)ȳ ′ (Gorsachius 

melanolophus)ȳ (Chalcophaps indica indica)ȳ (Dendrocitta formosae 

formosae)ȳ (Myophonus insularis)ȳӪה (Turdus obscurus)ȳӪ

(Turdus niveicep)ȳṚ (Turdus chrysolaus)ȳӪ (Turdus pallidus)ȳӪѫ֮

(Zoothera aurea)ȳЊ ȳӪ(Pomatorhinus musicus)ה ѝ (Lonchura 

striata)ȳӪᶠ (Myiomela leucura montium)ȳԚ17ȴ 

(ϥ) ῧ Ѝӧ’Ṏזּ ∂  

1. ᴞ ד ҉ ▲ếᾬ иӁ Ḃ ∂  

( Ϛ)ᾼᴞ ד иӁ Ȳῧ ᴿצиӁЛᶁᾼ ᾓȲяẔ֯

ếṃὭ ᾼד ד юȲ∂ Ὥ ӑẃ Ἰ 800еѐѿϯᾼᵅ

Ἰ Ὥ ᴞ ד ▲ Ȳ Ғ ЍӧиӁᾼזּ▲ ế ▲ ⇔ȴ

זּ ▲ ὨȲЄ иᾼӞṭȳ ᾼ Ѝ֮ ṳӑ Ѝӧ♂ӳזּ Ȳ

ӱӐ ᴩᾼMaxEntᾼ ὨЬצẔ‭ ἤȴ֝ ᾼȲԓ Ѝӧиזּ



 сл 

Ӂ Ὠ(ḈȲ2021)ȲϷ ӱӞṭȳ ᾼ Ѝ֮ Мצ ⇔ᾼҏ ( 

ҳ)ȲӦὑӞṭȳ ᾼ Ѝ֮ ֵ Ɫ ȳὨ ȳᴎὭȳ  ῧ ֮ȳ

цὍᾫ Ȳ∂ ӑẃ ЍӧиӁᾼזּ ֮ ȲҠѿ ϚḔ иЁ֮

ᵓӣ₤ṳ ֮ ⇔ Ϥиέ МȲѿ ᾼ ὨȴױҵȲӐ

ṅ֯שׁ 3 ד ẞ⸗ צ Ӣ ᾬɎ̦ ɏ Ȳ

Ɫ021ȳ032ȳ038Ȳᶁᴯὑ ȴ 

2. ế ẪḂ ∂  

(1) Ȳ ᾼϢ נּד Є(Ӑ ắ ῏ 78%ⱢХϫ ѿϱȲ

гϫ ѿϱӼצ 58.4%)Ȳ֪ױ ṿӣ Ȳ ῶ Л ɎӑӇḥ

דצ ȲҬ╥ ᾎ☼ ῶ ɏ֪ױ ɦּנ ɧᾼв צ Ȳӑẃ

ԈҠ ױ Ϥᴕ ȴ 

(2) ֮ ȳ֮ Ȳ Ҭ ╓ҏɎ ɏ ῺᾼЍ Ȳӑ ҏẓ

ᴯȲצ иᾼϢ╥֪ⱢכЛ google֮ ȴ 

(3) Ẫ Лᵓ ắ ῏ Ȳ П›צң ϱ Ȳ ֢

Ẫ Ȳᵀ ᵂ∟И Ẫ Ɫᵺ Ȳצ ֵв ӑ

ϱҟȲҙ Ὅה ἤּנ Ḇֵ И ᶙכȴ 

(4) Є иᾼϢ ῀ Ѝӧ╥’Ṏזּ Ȳ֪ױч Ȳᵛṿצ Ὑẃ ȲЬ

צϢὄצ ᶹїȲӑӇ ᶙ Ἠ Ἤ῀ ȴ 

(5) ᴩ’Ṏ Ω Ȳ ᴕ ϢЀ כ ắѠהȲИ

ẞ Є ȴ 

Ѝӧזּ .3 ӻ☼  

Ӧὑῧ ếүὧ ᾼ ỴЍ ꜜ Лӂ ȲὧỴⱢ  ᾼ Ȳ֪ױӐ

Ữ ᾎן үὧ   ᾼּזЍӧиӁ ᾓȲṳ ѿ үὧ   ╥ᵡ

ⱢּזЍӧ ⁮Җӻ☼ᾼ ế ֯ ȴ∂ ӑẃ ỴЍ Ѝӧזּ

иӁ ᾓ ▲Ȳ Ϥүὧ   ὧ Ỵ Ȳ ҉ ỴЍ Ѝӧזּ



 см 

ᾼиӁ ᾓȴҫҵȲӐ ὑ ỴЍ ᾼ ▲Ȳᵀ ᴩ Ȳֵ

ןװ ẞМҶЍ ᾼּזЍӧ ẂȲẔМ3צẂ╥ Ѝᾼ Ẃ(  ϟ)Ȳ

Ӧὑ ҟᾼ ▲ ȲҔ╗Ὥ ᾼᴞ ד ế Ȳ−ю ẞМҶЍ

ᾼּזЍӧ ẂȲ֪ױ Ѝᾼ Ҡ ᷊ ᾼṔᴥȲ МҶ

Ѝ ế ỴЍ ᾼ Ȳ ∟ ϚḔ ȴ 

4. Ѵ №  

        ỴЍ ᴞ ד ▲ ὨȲῺҳиПϚᾼ ẞѴ ȲѴ OI ⁄

Ɫ ᾼ 2.43ȲὭ   М(82.5%) 160 צὁ ẞ Ѵ Ȳ

Єֵҏ ὑ 1,000 еѐѿϯ Ἰ Ȳᴾᵅ Ἰ 96% ( Ȳ2023)ȴ Ѵ

ѡỏꞋ♄ Ȳ ֵ֯Ӫщҏ Ȳ ֵ Ӣ ᾬ ᾰ −צ ᾼԚ ȲּזЍӧ

ế Ѵ ᾼԚ ⇔ ẞ 92.98%ȲᴖѹּזЍӧ╥ Ϛḕѣ OI ᾰᾼḕѣ

OIᵧ ד ᾼ ᾬ (r = -0.27, p <0.01) ( Ȳ2023)ȲӇ Ѵ Ҡ

֮ ׀ №ᾼכ ȴ∂ ӑẃ Ѵ ҏ ╓ ᾼ ᴩѴ

Ἠ ȴ 

5. ế ᴁ╬ᾬ  

ѿ Ё ᾼṔ⇔ẃכȲῧ ֮ Ѝ╟ᵂ ᴩ ᾎᾼ Ҡ Ѝזּ

ӧ Ӣ  ◖ ᾼ ᶮȴὧ ֮ Ѝ ṓ ᵂᾬҔ╗ ȳ ȲЄ

и ᾼ ȳ Ἠо ῑ ᷾Ὅ ю ạȴӦὑּזЍӧᾼ

ᾬ МȲӪכ ế Ҝ 20%ȲẔ ᾼ 80% ֵⱢЁ ц+ Ȳ

Ӑ ᾼиέ ὨȲ ѱвᾼо ᾬ Ҕ╗ῑ ȳ ȳ ȳ Ȳ

о֥ᾬ ϤּזЍӧ вᾼ Ҕ╗ӫ ( ế )Ȳ ϤЁ

(ῑ ᷾Ὅ)Ȳ Ϥ ᾬ ( вצ ᾼ ) ȲҠ ֵצ Ϥ ȴ

ҟ ю֯ Ѝӧזּ ᴩ ӣ ếῑ ᾼ ᴷȴ Ѝזּ

ӧᾼ֚ Ҡ ẻᵮכ ἤ ᾣ ᴩ ᾭȷӑẃ∂ ♄Ѝӧזּ֯ ᾼ

ᴩЁ ế ᾼ ȲϠ Ѝӧזּ ֮в֢ Ю ế ᴁ╬ᾬᾼ



 сн 

⇔ȴ Ѝӧזּ Ҡѿᵓӣ╓ӧϧ ѱ ᴩиέо Ȳṳ

Ȳѿᵓ∟ ֮ ȴ 

6. оּזЍӧ ế Ӑ  

Ӣ ᾬ МїȲ Ϡ᷊ ὧ ֮ Ϛ Ӣ ᾬ ѿҵȲ

Ϸ╥Ầᵗ Ӑᾼ ȲӐ ᾼּזЍӧ ц ѱ Ӑֵ

Ṽ Ӣ ᾬ Мї Ầᵗ Ȳ ֵ ẁᾼ ӐЬѿẃᴞүὧ

ỰֵȲ∂ оῧ Ӗ ᾼּזЍӧ Ȳ ϠҠѿ ҒּזЍӧиӁ ᴯ

ѿҵȲϷ ן҉ ῧ Ẕ҃ ᾼּזЍӧׁשṅ ӐȲ ҒᵠϢ ὧ

Ѝӧזּ ᾼ῀ ȴ 



 со 

ῶϫϡȳῧ ֮ 5ѣ֢ד11ѣᴟ2023ד2022 ד Џᵂ ȲּזЍӧПצ ѱ ȳ

ҏ ╓ (OI) 

ד  Џᵂ  
 Ѝӧזּ

צ ѱ OI  

EC01 695.2 0 0 

EC02 2881.2 0 0 

EC03 2880.3 0 0 

EC04 2880.2 0 0 

EC05 2739.5 0 0 

EC06 2880.1 0 0 

EC07 2880.9 1 0.35 

EC08 2880.2 1 0.35 

EC09 NA NA NA 

EC10 2880.5 0 0 

EC11 2880.2 0 0 

EC12 2880.2 0 0 

EC13 1148.7 0 0 

EC14 2880.5 1 0.35 

EC15 2880.1 0 0 

EC16 2880.2 1 0.35 

EC17 3190.3 0 0 

EC18 3190.6 2 0.63 

EC19 3191.5 0 0 

EC20 3189.3 0 0 

EC21 NA NA NA 

EC22 3190.1 3 0.94 

EC23 3165.2 2 0.63 

EC24 2531.0 0 0 

EC25 688.7 0 0 

EC26 3190.8 0 0 

EC27 713.8 1 1.40 

EC28 3188.8 0 0 

EC29 3025.4 0 0 

EC30 3170.6 0 0 

EC31 3193.4 0 0 

EC32 3170.1 2 0.63 

EC33 3171.5 2 0.63 

EC34 3172.0 0 0 

EC35 3186.9 0 0 

EC36 1312.5 0 0 

EC37 3186.4 0 0 

EC38 3187.9 4 1.25 

EC39 3185.7 1 0.31 

EC40 3187.7 0 0 

 104728.4 21 0.20 

ӂᶁOI   0.21 Ñ 0.36 

* ȸ NAῶӱ֪ᴞ ד ӑӔ ᵂᴖ



 сп 

ῶϫϮȳῧ ֮ 5ѣ֢ד11ѣᴟ2023ד2022 ד Џᵂ ȳẔ҃ ṵ ᾬצ ѱ ȳҏ ╓ (OI) 

 
Џᵂ 

 

Ѵ    ẏ  Ӫ ї Ѝ῍  Ṛ ὲ   

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

צ

ѱ 
OI  

EC01 695.2 4 5.75 0 0 0 0 0 0 0 0 10 14.38 1 1.44 6 8.63 0 0 1 1.44 0 0 

EC02 2881.2 0 0 0 0 1 0.35 0 0 0 0 20 6.94 0 0 5 1.74 0 0 1 0.35 0 0 

EC03 2880.3 0 0 1 0.35 10 3.47 0 0 0 0 103 35.76 65 22.57 246 85.41 0 0 1 0.35 0 0 

EC04 2880.2 8 2.78 2 0.69 12 4.17 2 0.69 0 0 6 2.08 2 0.69 5 1.74 0 0 30 10.42 0 0 

EC05 2739.5 17 6.21 4 1.46 27 9.86 1 0.37 0 0 48 17.52 1 0.37 19 6.94 1 0.37 16 5.84 0 0 

EC06 2880.1 1 0.35 0 0 11 3.82 0 0 0 0 153 53.12 3 1.04 160 55.55 33 11.46 0 0 0 0 

EC07 2880.9 1 0.35 0 0 4 1.39 0 0 0 0 17 5.90 3 1.04 23 7.98 1 0.35 4 1.39 0 0 

EC08 2880.2 0 0 0 0 5 1.74 0 0 0 0 19 6.60 4 1.39 278 96.52 30 10.42 1 0.35 0 0 

EC09 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

EC10 2880.5 4 1.39 0 0 1 0.35 0 0 0 0 55 19.09 1 0.35 324 112.48 0 0 6 2.08 0 0 

EC11 2880.2 6 2.08 0 0 0 0 0 0 0 0 110 38.19 2 0.69 66 22.91 0 0 0 0 0 0 

EC12 2880.2 0 0 0 0 3 1.04 0 0 0 0 61 21.18 1 0.35 89 30.90 0 0 20 6.94 1 0.35 

EC13 1148.7 2 1.74 0 0 2 1.74 0 0 0 0 15 13.06 0 0 8 6.96 2 1.74 5 4.35 0 0 

EC14 2880.5 21 7.29 1 0.35 6 2.08 0 0 0 0 234 81.24 0 0 29 10.07 0 0 1 0.35 0 0 

EC15 2880.1 0 0 0 0 7 2.43 1 0.35 0 0 69 23.96 21 7.29 104 36.11 2 0.69 54 18.75 0 0 

EC16 2880.2 7 2.43 0 0 19 6.60 15 5.21 0 0 61 21.18 13 4.51 7 2.43 0 0 13 4.51 1 0.35 

EC17 3190.3 3 0.94 0 0 7 2.19 0 0 0 0 75 23.51 4 1.25 130 40.75 1 0.31 6 1.88 0 0 

EC18 3190.6 2 0.63 1 0.31 11 3.45 0 0 0 0 50 15.67 15 4.70 185 57.98 1 0.31 0 0 2 0.63 

EC19 3191.5 0 0 0 0 17 5.33 0 0 0 0 143 44.81 61 19.11 155 48.57 17 5.33 5 1.57 0 0 

EC20 3189.3 14 4.39 1 0.31 10 3.14 0 0 4 1.25 245 76.82 8 2.51 53 16.62 18 5.64 5 1.57 0 0 

EC21 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

EC22 3190.1 0 0 0 0 28 8.78 1 0.31 0 0 92 28.84 36 11.28 264 82.76 10 3.13 7 2.19 0 0 

EC23 3165.2 0 0 0 0 8 2.53 5 1.58 0 0 23 7.27 17 5.37 195 61.61 0 0 0 0 0 0 

EC24 2531.0 0 0 0 0 3 1.19 1 0.40 0 0 32 12.64 10 3.95 677 267.48 2 0.79 5 1.98 0 0 

EC25 688.7 5 7.26 0 0 0 0 1 1.45 0 0 18 26.13 0 0 49 71.15 7 10.16 0 0 0 0 

EC26 3190.8 0 0 0 0 0 0 0 0 0 0 33 10.34 0 0 15 4.70 2 0.63 0 0 0 0 
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EC27 713.8 0 0 0 0 0 0 0 0 0 0 7 9.81 0 0 3 4.20 0 0 0 0 0 0 

EC28 3188.8 0 0 0 0 13 4.08 0 0 2 0.63 8 2.51 5 1.57 176 55.19 8 2.51 2 0.63 0 0 

EC29 3025.4 146 48.26 12 3.97 3 0.99 0 0 0 0 150 49.58 2 0.66 495 
163.6

1 
27 8.92 3 0.99 0 0 

EC30 3170.6 1 0.32 44 13.88 7 2.21 0 0 0 0 5 1.58 14 4.42 92 29.02 0 0 3 0.95 0 0 

EC31 3193.4 0 0 1 0.31 16 5.01 5 1.57 0 0 99 31.00 2 0.63 175 54.80 7 2.19 3 0.94 0 0 

EC32 3170.1 4 1.26 14 4.42 6 1.89 0 0 0 0 2 0.63 31 9.78 335 
105.6

7 
20 6.31 5 1.58 0 0 

EC33 3171.5 2 0.63 0 0 24 7.57 0 0 0 0 69 21.76 15 4.73 58 18.29 2 0.63 15 4.73 0 0 

EC34 3172.0 0 0 0 0 7 2.21 0 0 0 0 16 5.04 14 4.41 225 70.93 5 1.58 7 2.21 0 0 

EC35 3186.9 0 0 0 0 4 1.26 0 0 0 0 5 1.57 10 3.14 180 56.48 6 1.88 18 5.65 0 0 

EC36 1312.5 2 1.52 0 0 1 0.76 0 0 0 0 0 0 4 3.05 128 97.52 1 0.76 8 6.10 0 0 

EC37 3186.4 1 0.31 0 0 5 1.57 1 0.31 0 0 0 0 20 6.28 148 46.45 6 1.88 2 0.63 0 0 

EC38 3187.9 1 0.31 13 4.08 26 8.16 0 0 0 0 1 0.31 25 7.84 286 89.71 23 7.21 6 1.88 0 0 

EC39 3185.7 0 0 0 0 4 1.26 1 0.31 0 0 3 0.94 0 0 49 15.38 0 0 3 0.94 0 0 

EC40 3187.7 2 0.63 1 0.31 11 3.45 0 0 0 0 1 0.31 39 12.23 192 60.23 13 4.08 16 5.02 0 0 

 104728.4 254 2.43 95 0.91 319 3.05 34 0.32 6 0.06 2058 19.65 449 4.29 5634 53.80 245 2.34 272 2.60 4 0.04 

ӂᶁ OI  2.55 Ñ 7.79 0.80 Ñ 2.42 2.79 Ñ 2.55 0.33 Ñ 0.91 0.05 Ñ 0.22 19.24 Ñ 20.07 3.91 Ñ 5.14 52.78 Ñ 51.70 2.35 Ñ 3.32 2.59 Ñ 3.57 0.04 Ñ 0.13 

* ȸ NAῶӱ֪ᴞ ד ӑӔ ᵂᴖ  
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