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i 

 

֯ד2006 оц М Ȳ Л ứ╥ᵡⱢҵẃϤ– Ȳḥצ

ậ ạ Ȳ᾿ẞ ד2011 ᴟ ҖӀц ӀȲ Ɫҵẃ ȲИ֯Ὥ

’Ṏ ᾼќ═ϯȲ Ở ᴩ ạȲᵀ ֵ  Ȳ ҷ ῴ ᾼ

ȴ ϩ ϩṾᾼ ═ Ȳ202471דẒ ’ṎᶳЏ

▲Ȳ ▲ ӱ ҵ ӭ› Ϡ ὧȲԓ Ẕ

Ȳ2024דẒ ’ṎᶳЏ ▲ẞ ȲҜԓװ17,259 12.2%Ȳ╥

ֵᾼ ȴӭ›ԓ Ӵ140 ȲӦẒ ’Ṏᶳ

Џц Ӏ╜ἈȲ ᴩ ц  Ȳ ▲ ᴩӢᾬֵ ἤиέȲѿ ᵍϤ

–ᵅ ἸЍ Ӣ Ɫѻ ᾼ ạ ȴ֯ᶙכ ▲ᾼ 133

Ȳ133צ Ԛּנ 11,529ȳ32 ȳ41,733װȲẔМ ֵ ᾼװ

ᾬ иᵑⱢ (7,579)ȳἮ ᶦѫṚ (5,266)Њ​ (3,904)ȴ34 ᴞ

ᴩ 11,660 ȴ202111דѣ֯ ё ᴍЄϤ– Ȳ ὑϤ

–ῴ ȲиӁᶝ ὑ ё֮ ȴⱢϠ ᵅ ᾼ ц ᵍ Ȳ Ӵ

ᵛ ֥Ὥ ’Ṏ ȳẒ ’ṎᶳЏȳӢֵἬȳ’Ṏ цῂ Ȳѻ ӣᶳЏ

֯ ё֮ ᴩṆ ἤȳ ᾼ ạȲ ёỰӖ Ω ♄ Ȳ

ц Ȳ ן ן ᾼ ȴ2024דẒ ’ṎᶳЏ ӢֵἬԚ

266щ ▲ѡȲ1,327Ϣװ ᾼиӁ ▲ц Џᵂȷ2024דԚ

38,374 ȲҔᵶ629כ Ȳ ҵכ Б Ὑ ᵅȲצ ᾼҠ

ἤȴ ạ ц Ẃ ȲϤ–ῴ ậṆ ἤȳ ᾼ

Ȳѿᶶ ᵅ ȴ∂ ӑẃ═ ӣᶳЏ ᴩṆ ἤ ạȲ Ω

♄ ȲҒ Ӗ цẦᵗ ҵẃ ȴ 

 

ֿȸ ҵẃϤ– ȳ ȳ ȳҵẃ ạ  
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Abstract 

The initial discovery of Polypedates megacephalus in Taiwan took place in 

Changhua and Taichung in 2006. However, its invasive status was uncertain at that time, 

and no control strategies were implemented. Removal and control efforts, supported by 

the Forestry and Nature Conservation Agency, Ministry of Agriculture commenced 

only after the species spread to New Taipei City and Taoyuan City in 2011, and 

confirmed to be invasive. Despite these efforts, numerous obstacles were encountered, 

resulting in a missed opportunity for early eradication. 

The population of Polypedates megacephalus, known for its high adaptability and 

reproductive success, continues to expend. In 2024, 71 teams of amphibian 

conservation volunteers actively participated in monitoring and survey efforts. The 

survey revealed that the wild population of Polypedates megacephalus frogs is now 

widespread throughout the island, with the exception of Taitung. In 2024, volunteers 

recorded 17,259 observations, accounting for 12.2% of all observed frog species and 

solidifying its status as the most abundant and dominant frog species in Taiwan. 

Currently, there are 140 Polypedates megacephalus monitoring points established 

throughout the island, managed collaboratively by amphibian conservation volunteers 

and local governments for removal and long-term monitoring purposes. The primary 

goal is to mitigate the impact of the invasive species on native tree frog populations in 

low-elevation mountain areas. Among the 133 survey points, which yielded 11,529 

records across 32 frog species, and 41,733 observation records, 121 documented the 

presence of Polypedates megacephalus. Noteworthy is the prevalence of Polypedates 

megacephalus, Hylarana latouchii, and Microhyla fissipes, recording the highest 

individuals (7,579, 5,266, and 3,904, respectively). In the current year, 34 teams 

successfully removed a total of 11,660 Polypedates megacephalus. 

In November 2021, Rhinella marina, a species listed among 100 of the World's 

Worst Invasive Alien Species, was discovered in Caotun, Taiwan. At that time, the 

invasion was in its early stages and confined to distribution to the Caotun area. In 

response, the Forestry and Nature Conservation Agency, in collaboration with 

amphibian conservation volunteers, the Taiwan Biodiversity Research Institute, 

conservation organizations, and the local community, promptly initiated a systematic 

and intensive removal and control effort in the affected region. Volunteers actively 

engaged in outreach and education activities aimed at Caotun residents to encourage 

reporting and removal. Additionally, a temporary holding station was established for 

captured individuals, contributing to coordinated efforts to reduce the population size 

of Rhinella marina and prevent its further spread. 
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In 2024, a collaborative effort between amphibian conservation volunteers and the 

Taiwan Biodiversity Research Institute dedicated 266 survey dayswith 1,327 

participants. This joint initiative focused on distribution surveys and removal efforts for 

Rhinella marina. Throughout the year, a total of 38,374 individuals were successfully 

removed, including 629 adults, resulting in a significant decrease in the wild population 

and the potential eradication of the species. Drawing from the experience in controlling 

both Polypedates megacephalus and Rhinella marina, it is evident that implementing a 

systematic and intensive removal strategy in the early stages of invasion is crucial for 

rapidly reducing population size. The recommendation is to persist in utilizing 

volunteers for systematic removal and control of invasive frog species, conducting 

outreach and educational activities, and enhancing public reporting and assistance 

efforts. 
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ȳ ›ṕ 

ҵẃϤ– ╥ԓ Ӣᾬֵ ἤ юᾼ ֪ПϚȴ ὔ Ȳҵẃ Ẃ

ҏЛ Ȳ ᾼ֚כ Ϸѡ Ȳֽᴶ ȳ ạ ҵẃϤ– БכⱢӢ

ᾬֵ ἤ’Ṏᾼ ȴҵẃ ᾼכ ד ֵȲ Ӣᾬֵ ἤ ᾿ ᾼ

╥ Ӣᾬ ᾨȳ Ἠ ӻȴ 

ὑ ⁮ȳ ȳ ⁮ ȳ֙⇔ȳМ⁮ҙ ֮ ȴ Ӑ ὑ

֯ד2006 оӥᶠ ȲҠ ѬӢ ᾬ іϤ Ȳᵀẃ ЛὙȴ2006

∟ד Ӧ оӥᶠіϤᴟ М Ȳ2010ד ӦẒ ’ṎᶳЏ֫ ц

ϚḔᾼ ▲Ȳ Бὑ МӰỳϚ Ȳṳ֯ ҖӀϥṭ ȳ

֮Ϸ ẔиӁȴӦὑ Ӣ Ӂѫ Лᵀ

… ῺȲ ֻ ֮ ₤Ϸ֝דȲϚӎϤ–Ҡ Ӂѫ цẔ҃ӐЁ Ӣ

ᾨ Ȳ ֮ᾼӢᾬֵ ἤȲⱢצױӇ ᴩ ạ ȴ ד2011 ỞȲ

֯Ὥ ᴞ ’Ṏ ᵗПϯȲὧ Є Ẓ ’Ṏׁשṅ⅍═ ӣẒ ’Ṏ

ᶳЏ֯ԓ ᴩ ҵ Ȳѿ Ẕ ц Ẕ҃ ᾼ

ȴ2023ד ▲ ӱ ҵ иӁὑ Ӏȳ ҖӀȳ ҖӀȳ

Ӏȳ ᴎӀȳ ᴎ ȳ ȳ МӀȳ о ȳ⁮᷾ ȳ Ὥ ȳ Ӏȳ

ȳ ⁮Ӏȳ Ӏȳ⅜ὧ ȳừ ȳῧ ѿцҵ ᾼ ᴂ ȲԚ 2,870

иӁ֮ ȴиӁ ֵᾼ ӀⱢ ҖӀ(554)ȲẔװⱢ Ӏ(397) ⁮᷾

(366)ȴ ᾼиӁѿᵅ Ἰ ⱢѻȲӐ ὧ ѿҵȲẔ҃

Ӏᶁצ ᾼּנ ȴ֯ צѿ∟Ȳד2016 ▲ẞ ᾼѩẂ 21.1%

ד ҒȲᴟ ד2023 Б 41.6%Ȳ Ὠ ӱ ═ МȲᴖѹϤ

–∟Ȳ−ᶶ Ɫכ ֮ ᾼ ȴ 

ὑМȳ⁮ּר☺Ȳ1920~1935҅ד ⱢϠ ạӡ ӥ ᾼ Ȳі

ѷꜜ֢֮ȲҔ╗ ☺ȳּר ȳ №ֶȳѡӐЊ ц ȳ √ ֮Ȳ
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ϭױ֪ Ɫӡ ȴ1936דѡᾙ Ȳ Ἀ ἬϷ №ֶ

іϤ32 כ Ȳӣẃ ạӡ ȲᵀіϤᾼ ṳӑ֯ ҵכғ׀

♄ȴ202111דѣ ῂ ᶳЏ Ȳ ӦẒ ’ṎᶳЏ֫ ц ϚḔᾼЄ

▲Ȳ ֯⁮᷾ ё ҵ ȴ ₤ ЄȲ ЄҠ 24еиȲ

Ҡ 2.7еџȴ￼ ᴥἨצ ᴥ ȲṝϱצЄЄЊЊּט ᾼ꞉ Ȳ

Ẓ Ϛצ֢ Ӧ◖ Мᶮכᾼᴘ∟ Ȳᴘ∟ ‍ϮṔᶮȲכ ȲҠ Ῐ

ȴ֪◖ἤ Ȳ ȳᾰц Ӣ ᾬ Ȳꜙᴟ֦ ᾼ⅝ Ȳ צ

ᾼҠײ ȴ ᾼ ϩ ȲϚװ ᵜּ35,000~8,000פȲᵜц Ꞌẓצ

◖ἤȴ ѻ ֯ Ȳѿὖ ȳ ȳ Њ ᾬⱢ Ȳ╥ѷꜜ

ᴍЄϤ– ПϚȲϚӎϤ–Ҡ цẔ҃ӐЁӢᾬ כ Ȳ ᵅӢᾬ

ֵ ἤȲⱢצױӇ ᴩ ạ ȴᴞ2021דЄ ∟Ȳ Ӣ

ᾬֵ ἤׁשṅἬ ῂ ᾎϢẒ ᾬ’ṎẦ ― Ở ᴩϢЏ ȴᴞ 2021

12ѣ31ѡȲד11ѣ7ѡᴟ2023ד ▲Ϣ Ҕ╗Ẓ ᾬ’ṎẦ ᾼᶳЏȳ

Ӣᾬֵ ἤׁשṅἬϢ ȳ МӀ Ӣ ᾬ’ṎẦ Ϣ ȳ ёῂ ᶳ

ЏȲԚ 2,117Ϣװ ▲Ȳ784щМ508צ ▲щ Ȳ ▲

10,204Ȳԓ ӻ֫Ӣᾬֵ ἤׁשṅἬ ׄ ȲẔМҔᵶ 1,526Ȳ

1,255ȲӃ 7,388Ȳӑ῀ἤᵑ35ȴ 
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ӭᾼ 

Ϛȳ ц иӁ ᾓ ȴ 

ϡȳ Ẓ ’ṎᶳЏ ֯ ẞ ц ὧ Є Ẓ

’Ṏ ⅍ȴ 

Ϯȳ ц ȳ ЏᵂᵽȲṳ ֢֮ Ϣ ֥ᵂȲ

֢ ѠᾎȲṳ ứҏ ȳ ṳ ȴ 

ҳȳ ҵẃ ṮᾙȳẒ ’Ṏ ṎΩ ♄ Ȳ Є Ẓ ᾼӢ ȳ

ẞᾼ֚ ѿцҵẃ ᾼϤ– ȳҠ ᾼ֚ Ἤצ ȴ 

Хȳứ ӂ Ȳ о֢ ᴯᾼ ц֥ᵂȴ 

гȳ Ȳ ᴷכ ц ứ ȴ
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ȳ ѝ ֫  

Ϛȳ  

(Ϛ)  ҵ₤ 

Ӣ Ӂѫ (Polypedates braueri)֯ ₤ȳ ᴥцῧ ϱ ‍

ῺȲЛὔד иȴӁѫ כ ᵭ Ȳṝ ȷאל כ ᵭ

Ȳṝ׆  ȲẒ ӫ Ӂѫ ȴ ∟ в Ɫ

Ἁϱצ Ӫ ȲӁѫ ∟ в ⱢӪἉ ᾭȲᵀῧὧ֮ ṓЛὔ

ПМ ₤ ȴ 

ṅשׁ(2015) ӱȲ ￼ ῧ צ ₤ȳXἨϭֿϮ ȲX ϭֿῧ

Ӂѫ ᾼᶙ ȴ ᾼ ₤￼ Ɫᵭ ẞṝ ∟ 4 Ȳ

Єֵ ᶙ Ȳѹ ₤ ⇔ ѾϚᴟȴӁѫ ￼ 4צ ᵭ Ở᾿

ᴟṝ ∟ ᾼҳ ᾿ Ȳ Єֵ Ἠ(ц)ẒẒד Ȳѹ ⇔ЛᶁȲἋ

ᴼᴟṝ М◕Ἠ∟◕― ἨᵧЛ ᾭȴӁѫ XἨϭ₤ῧ Ȳѹ

XἨϭֿ ֯ӻ ∟ЛԛἋᴼȴ 

(ϡ)  ἤ 

(2012)֯ ҖӀϥṭ┤ҁᶠ֮ ᴩ ἤׁשṅȲѿϠ ֯Л֝ủ

ἤᵑϯП ἤ цẔכ ֣ȴ Ὠ ӱȲ Ɫ ἤ ᾛ

П‍ ἤ Ȳѹ֯‍ ủῈ︢ ᵅȲⱢѻ ◕Ȳױ ӣᶄ

Ѡהẃⱱ Ȳ ӭМᾼ ⱢẔדּ ᾬ Ȳ ֯ ѩẂцҏ

ϱȲꞋὙ ὑẔ҃ ︢вᵶᾬ ᵑȴ 

(Ϯ)   

ủ Ở ḇȲꞋ ắẞ ế​ Ȳ֪ױЛ֮֝ П

ủ  Ἤצ ȴ Ȳ֯ Җ ᾼ פּ  3 ѣ Ở═ ᴟ 10 ѣȲ
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ᴖМ ⁄ Ȳּפ  3 ѣᴟ 9 ѣȴѣᶁ  20̆ Ȳ ủ

ỞȲӔ ​ủ Ȳ​ ֵȲצᵓ ȲṳҠ═ ᴟ ủȷּוủѣ

​ Ởϯ ȲҠ כ Ҡᵓӣᾼ Ѭ юȲ ủ Ϥᶠ ȴ 

(ҳ)   

(2013)ὑ М е ṅשׁ ᵓӣᾼ ֮֯Л֝ủ צ

Ȳ ѻ ᵓӣѬ Ȳ‍ ⁄ѿ ♂ȳ Ḑ Ɫѻȴ

Ϸצ ἤ Ȳ ӂᶁϚѡ Ɫ 73.8 (0-744.3) mȲ‍

Ɫ 78.1 (1-740.6) mȲѣᶁ  20̆Ȳᵀ в ᵜᾚ Ɫ Ȳױ

Ɫ 132.8 (4.5-405.6) mȴ 

(Х)  иӁ  

ὑ ⁮ȳ ȳ ⁮ ȳ֙⇔ȳМ⁮ҙ ֮ Ȳ Ӑ ὑ

֯ד2006 М Ȳẃ Ɫ о ӥᶠ Ȳ ֮Ɫ῀֤ ֮Ȳ

╥ ѬӢ ᾬϚ іϤȲ2010דẒ ’ṎᶳЏ

Бὑ М Ӱỳ ȳ ҖӀϥṭ ȳ ֮ ȴ 

Ẓ ▲ ᾼиӁד2011-2023 ( 1)Ȳѿц

Ὥ ’Ṏ ᵗὧ Є Ẓ ’Ṏׁשṅ⅍ ᴩᾼҵẃ Ȳ

ὑד2011 ҖӀȳ Ӏȳ МӀȳ о ȳ Ὥ 6 Ӏ Ȳи

Ӂ Ԛ צ 35 ȴ2012ד ҖӀ ⅜ὧ ȲԚ 8 Ӏ 155иӁ ȴ

ד2013 ȲԚ 9 Ӏ397иӁ ȴ2014ד ⁮᷾ ȲԚ 10

Ӏ470иӁ ȴ2015ד ᴎ ȳ ȲԚ 858иӁ֮ ȴ2016ד

ừ ȲԚ 13Ӏ1057иӁ ȴ2017ד ӀȲԚ 14 Ӏ

1085иӁ ȴ2018ד ᴎӀȳ Ӏц   ȲԚ 17 Ӏ1,572

иӁ֮ ȲиӁ ֵᾼⱢ ҖӀɎ513ɏȲẔװⱢ ӀɎ271ɏ МӀ

Ɏ239ɏȴ2019ד ᴎӀц ⁮ӀȲԚ 19 Ӏ1583иӁ֮ Ȳи

Ӂ ֵᾼϮ ӀиᵑⱢ ҖӀɎ428ɏȳ ӀɎ247ɏ МӀɎ225
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ɏȴ2020ד ῧ ȲԚ 20Ӏȴ2021ד ӀȲ ὧ ҵԓ

ᶁצӭ ȲԚ 19 Ӏ1786иӁ֮ ȲиӁ ֵᾼϮ ӀиᵑⱢ

ҖӀɎ443ɏȳ ӀɎ277ɏ МӀɎ238ɏȴ ᴞ2010ד

ᾼ ᾭϤ–Ȳ Ɫ ᾭȲᴟЭБᵧ ѱᾭиӁȴ2022ד ὧ Ь

ᾼּנ ҵȲԓ ᶁצӭ ȲԚ 19 Ӏ 2,297иӁ֮ ȲиӁ

ֵᾼϮ ӀиᵑⱢ ҖӀɎ492ɏȳ ӀɎ338ɏ МӀɎ297ɏȴ

ד2023 ὧ Ь ᾼּנ ҵȲԓ ᶁצӭ ȲԚ 19 Ӏ

2,870иӁ֮ ȲиӁ ֵᾼⱢ ҖӀ(554)ȲẔװⱢ Ӏ(397) ⁮

᷾ (366)ȴ 
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1ȳ2010-2023ד ԓ иӁ  
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(г)   

1. Ӣᾬֵ ἤᾼ  

ҵẃ Ϛӎ іϤȲ―צ ֮ᾼӢᾬֵ ἤ ֚כ ȲכⱢҵẃϤ–

(Bellard et al., 2016; Clavero & GarcĬa-Berthou, 2005; Vilğ et al., 2011)ȴ  

MaxwellϢ(2016)ᾼ ȲK֯ Ӣᾬֵ ἤ№ МȲҵẃ ᾼ ֤Ɫ ҳȲ

ὑװ ⇔ᵓӣȳ ♄ Ӏ Ȳ ᴞ ’ ֚ᾬ ᴥ֤מּ

ϱᾼ2084֚ἨῺ֚ᾬ №כ ȴ 

ᾬ ֵ ἤ╓ ╥֯ ᴷϚ ֮ Ӣᾬֵ ἤᾼ ӣЏẓȴӐ ӣ

⇔(Margalef's richness)(Margalef, 1973)ȳᾬ ⇔(Species richness)ȳᾬ ὼ

⇔(Shannon's diversity index)(Shannon, 1948)ȳӫ♠ᶁл⇔(Pielou's evenness 

index)(Pielou, 1966)цד ⇔ ᴶӂᶁ (Buckland et al., 2005)ȴẔМד ⇔

ᴶӂᶁ ᴕ ẞḕ ᾬ ᾼ ⇔ оȲצᵗὑ ᵅ ֵ ἤ оᾼ (Ḛᶑ

, 2022)ȴ ᴖȲ֯ ϱ ẓצϚứῈ ѐ⇔ȲИ СẔצ ᾼ

(Collen et al., 2009; Gregory et al., 2008; Loh et al., 2005; McRae et al., 2010; Wotton 

et al., 2020; Ḛᶑ , 2022)ȴ 

ᴿד .2 ᴯᾬ ᾼ  

ҵẃϤ– Ἤ ẃᾼ ᾨ ϩϷ ᴿד֮ ᴯᾼ Ӣᾬ כ №

(Holway & Suarez, 1999; Sakai et al., 2001)ȴ ṷҵẃϤ– ѻ Ẓ ạ

ẃ№ ӐЁᾬ : ɔӣ₤ ᾨ(exploitation competition)цД ₤ ᾨ(interference 

competition)(Miller, 1966; Tilman, 1982)ȴᵓӣ₤ ᾨ╥╓ Ẓ ᴿד ᴯᾼᾬ

֯ ᾨ ȲӦὑҵẃϤ– ẓצ ᾼ ᾨϩȲ֪ױ ֮ Ӣᾬ ᴩ

ᾨ  (competitive exclusion)ȴᴖД ₤ ᾨ⁄╥Ẓ῏֯ ᾨ ȲϚѠ ᾿

Д Ѡậ ȴ ҵẃϤ– Ӣᾬ ₤ Є ȲꜙᴟҠ Ӣ֝

ғ (intraguild predation)ᾼ (Arim & Marquet, 2004; Holt & Polis, 1997; 

Polis et al., 1989; Wissinger, 1992)ȴ 
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֯ Бשׁצṅ ҵẃᾼֵ ɎEutropis multifasciataɏцӐЁᾼ 

ᶠ ɎEutropis longicaudataɏ ᴩֵדᾼ ҵц ⅍вׁשṅȲ ᵓӣ₤

ᾨц֝ғ ᾼ Ꞌצ Ӣ(Huang et al., 2023)ȴ ֯ӢṎϩ

(fecundity)ц׀♄ϩ(survivorship)ϱד ὑӐЁ ῶ ꞋḆⱢ (β ế  et 

al., 2010)ȲяẔ ֝ ᾼӁѫ ȲḆҠ Ӣ ᾨ ᾼ ᾓȴ 

Ӑ ד2023֯ ᴷ ֯Ϥ–∟ ֮ Ӣᾬֵ ἤ ᾼכ Ȳ

ứ   М ▲ ⇔ Ɫ ứѹ Ӂѫ Ԛ ᾼ ᴩ

Ӣᾬֵ ἤиέȲ Ϥ–Ӂѫ ∟ᾼ иכϮ ₤ȸ Ϛ ╥

Ϥ–∟ ṣ ҒП∟ ═ ứȲӁѫ юꜙᴟ

ҷȷ ϡ ╥ Ϥ–∟ ṣ ҒП∟ ═ ứȲӁѫ

═ ứȷ Ϯ ╥ Ϥ–∟ᵀӑᶮכ Ȳ ∟ד ҷȲӁѫ

═ ứȴ ( ֽ et al., 2023) 

(ϝ)  ạ 

ד ▲ Ὠ ӱ ӭ› ѾБ ᾛ ᴟԓ ֢ Ӏ ὧ

ҵȲ╥ ц ϩ ᾼҵẃ Ȳ Ӣ Ṇ צ ֯№ Ȳ╥ Ԓ ạᾼ

ᾬ ȴ 

ạ Ϥ– ╥Ӣᾬֵ ἤ’Ṏᾼ ȲϤ– ạצҳ ᾼ

◕ȴ Ϛ ◕╥ ṮȲ ᵍϤ–ȷ ϡ ◕╥ Ϥ–ȳ ᵅ Ȳԓ

Сѿ ȷ Ϯ ◕╥ Бᶶ Ғц Ȳ ᾎ Ȳ ậ Ȳ

ᵍ ϚḔ ȷ ҳ ◕⁄╥ Б Єẞ ᾎ ц ȲӇ ≈ᴕ

ֽᴶ ᴩ  ᾼ Ȳ ᴷ’ ╟ȴ ◕ᾼ Ȳ Ȳ

Ἤ Ҁҏᾼ ạ҅ Ϸ ȴ 



ҵẃ⇔ד113 ц П שׁ  

10 

 

2ȳ ֮ Ϥ– פ  

2╥ ֮ Ϥ– ( ֽ, 2018)Ȳ ד2006 иӁ

‭ Л Ȳ Ҡѿԓ Ȳ ὑ ϡ ◕Ҡ Ȳᵀ ὑ ᾎ

╥ᵡⱢҵẃϤ– ȲḥצӴᵛ ậ ╟ȴ2010ד М ẞҖ Ȳ

ṳ֯2011ד ⱢҵẃϤ– Ȳі Є Ȳ͂ṳ Ở ᴩ ạȴ

ᵀ֪Ɫ ϩ ȳ ϩ Ȳ ᶶ  Ȳױ Б ᾎᶙԓ Ȳ

ד2012 Ϥ ạ Ϯ ◕ѿ ⱢѻȴT ד2017֯ Ɫכ ▲ װ

ᾼ Ȳṳ ד2018 ỞȲԓ ϠῧὧѿҵȲ֢ Ӏ צ иӁȲ

ạ Ϥ ҳ ◕  ȴ 

ᴩ╜ Ә ỗ ɦҒ Ϥ– ɧԝⱢɦӢᾬֵ ἤи ɧП

ЏᵂȲẔМ Ϥ– Ӣᾬᾼᵂ ᶧⱢȸɦ֢Ϥ– Ӣᾬ иЏѻ

ȳ Ӏ╜Ἀȳ’Ṏ ᴩᴞ цӢᾬ ▲Ȳ ᴩ═ ἤᾼϤ– Ӣᾬ

ứ ᾼҵẃ ▲ȴɧ Ὥ цᴞ ’Ṏ ╥ Ϥ– ạᾼѻ

ᴯȲᴞ ד2011 ỗ ὧ Є Ẓ ’Ṏׁשṅ⅍═ ᴩ

ц ạȲ Ẓ ’ṎᶳЏ֯ԓ ᴩ ▲Ȳ ᶳЏ ֯

ᾼ Ҡᴞᴩ ȷϷ Ӗ ᴿ Ҡ ᴩ Ȳ
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ᴯẦᵗ ȲП∟Ӧ ֮ Ӏ╜Ἀц’Ṏ ֥ᵂȲϚ ᶳЏ ᴩ

  ạȴ 

(ϥ) כ   

⇔ד2016 ỞȲẒ ’Ṏׁשṅ╥ ֣ᶳЏ ᾼΩ Ȳ Ὑ֯

▲ᾼ֝ Ȳ ֯ ᾼ ȲҠѿᴞᴩ ᾼѠהẃ ᴩ

ᾼ ạȴ2023ד⇔ᴞᴩ ᾼ Ԛ 33 Ȳ ᾼ Ɫ 4,917

ȳ 1,220ȳӃ 479ȳ ᾎ ᾼכ 652Ԛ 7,268

ȴ 
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ϡȳ  

(Ϛ)  ҵ₤ 

ὑМ⁮ּר☺Ȳ╥ Є₤ᾼ דּ ᾬȴ￼ ᴥἨצ ᴥ Ȳ

ṝϱᵉ ꞉ Ȳ Ẓ Ϛצ֢ Ӧ◖ Мᶮכᾼᴘ∟ Ȳᴘ∟ ‍ ᵧ

ϮṔᶮȲҠ Ῐ Ȳắẛ иᾆ◖ (Gautherot, 2000)ȴ Ể ᴟᵭ Ὑצ

Ȳ Ὑ Ȳ ᴥȴ ἤ ₤ Њὑ ἤȲכ  10-15е

иȲ ҵ Єּנ 24еиȳ נּ 38еиȷ 0.2-0.8еџȲ ҵ נּ

2.7еџȳ נּ 2.65еџȴ ӭ› Єᾼ נּ ⱢϚ Ȳ 1.2

еџȳ  21еиȴ 

ᾼ ￼ ᴥⱢ ᴥȲḥצῧ Ȳῶӫ Ȳ› в צ ẛȷ

₤ ЄȲ￼ ᴥȲצ ᾼ ᴥῧ Ȳῶӫ Ɫԏ ȴ 

вצϚ ỪȸBidder's organ ѫ Ȳ ᴿӑכ ᾼᵜ Ȳ

ᴯ֯ἤ ϱѠȴ ᾼ ѫ  ֯ ϳϱѠ(Piprek et al, 2014)ȷ ᾼ

ϳй Ȳ ѫ Ở Ṏ ғצכ ᾼᵜ ṳ ӢᵜІȲᵀ ḥצ ᵜ

Ἤѿ ᾎ ᵜ(Federico et al, 2003)ȴּ֯ר ᴵ ṭ ֝)א Ɫ Ϥ–֮)צ

ắẞ ᴖ Ӣ ἤоᾼ (Janet, 2008)Ȳ ё֮ Ϸצ

Ҫ› ẓ ẛȳᵀ￼ϱצῧ ᾼ ȴ 

(ϡ)  ἤ 

Ṽ Ȳѻ ѿЊ₤ ᾬⱢ Ȳ ╥ӧ ế

(Lever, 2001)Ȳᵀכ Ӽ Єᾼ ᾬȲҔ╗ ṵ ᾬȳ ἨẔ҃

ᾬ(Beckmann & Pizzatto, 2011)Ȳꜙᴟ ֦ Ἠᾰ (Krakauer, 1968)Ȳ

Ϸ ҟ֦ ệᶃ(Tyler & Michael, 1989)ȴ 

ё֮ ᾼ ὔ ᾼ֮ ȸ֯צỰӖ ᾰᾼ Ểיִ

ẞ ҟ ᾰ ȲϷצ Ӗ֯ ẞ ҟ ῟֦ Ȳ

Ἠ╥צ ῑᾼ ȳѭ Ὠ Ἠ Ϸ ṓẞ ȴ ן ҏᾼ
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―Ҡѿ Іӫȳӑ оᾼῈї ȳӪᴥᴏ ȳЁ ȳ Ѭ ȳι ȲҠѿ

ῑȷϷ ẞ ―вצ ȳὖ ( ȳ ӭ )ᾼ

Ȳ҅ῶ ♄ ὑ ӥȳ ȳ ȴ 

ҫҵ֯ ☺ᾼ МȲ ẞ ֯ ϤЀ

(Silvester et al., 2017)Ȳ ︢в ᾬ ӱ ᾼ ѿ Ɫѻ ȲᴖϚ

ᾼ ︢в ᾬ⁄ѿ ӭⱢѻȲ Ѿḥצ ȷᴰ֯ ᾼ ד

Ϛ ᾼ ȳṊ ᵜ ḆЄḆ Ȳ҅ῶᵓӣ ᾼ צ

Ḇֻ Ҡѿ ϩȷ Ὅ Ҡѿ ֯ ᾼ Ḇ

ὔ ֯ в Ȳ҅ῶ ὑ ᾼ ῀╥Ҡ ᾼ ẃ Ȳ

ẞ ᵓӣ ᾼ (Silvester et al., 2019)ȴ֯ ё֮ ᾼ Ϸצ

ẞ ֯ ›ȴ 

(Ϯ)  Ӣ♄ҭ 

֯ ᾼ цὭ֮Ȳ ϢⱢ ֮ (ẂѬ Ἠῧ Ὑצ(

ᾼ ֻ(Lever, 2001)Ȳ ֯ ѹ ( )ᾼ Ѭᴃ ϯ ᾼ

ᴥᵜᴭ(Hagman & Shine, 2006; Semeniuk et al., 2007)Ȳḕװ ᵜ8,000-35,000Ȳ

ϚדҠ ᵜᴭ20еѐȲᵜװȲϚ(Barker et al. 1995, Anstis 2002, DEH 2005) װ2

1.7-2 mmȲᵜ֯24 - 72Њ оכ (Tyler, 1989)ȴ 

Њᵧԓ ᴥȲ ӂᶁּפⱢẒỂȲᵀ֯ᵅ Ἠ ᾬ ⇔

ᵅᾼ Ȳ ⁄ Ἃ  ỂИ Ӄכ (Alford et al., 1995)ȴ 

Ӄ ᶶ כ Ȳῴ ӂᶁӢ  Ɫḕѡ 0.647 mmȲП∟ ᴟḕѡ 0.373 

mmȲ֯ ∟ᾼ ѣв ẞἤכ ȲӢ  ֯ἤכ ∟ (Zug, 1979)Ȳᴖ

ᵐᾼ֮ ⁄ ἤכ Ἇ∟ ѣ(Greenlees & Shine, 2012)ȴᶶ ᾼӢ 

Ҡѿ Ӄ цṸכ ᾼӢ׀ Ȳ֪ⱢӃ ḥצᵜц ᾼ◖ἤȲᴘ

∟ ⁯ ӑכ ᴟṜѿиᾆ’ ᴞАᾼ ◖ (bufotoxin)ȴ ᴷ ȲҬצ

0.5%ᵜ כᴟἤ♄׀ (Anstis, 2002)ȴ ἤכ ᾼЄЊ ֮ ᴖ Ȳ֯
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вṸᾼ   7-8еиἤכ ȷ֯ђ ᾼ   9-10еиИ ᴟἤכ

(Zug, 1979)ȴ 

ҵ ỄӂᶁⱢ10-15Ȳ ⱢϢЏ ỄḆ Ȳ ᴔᾼּנ

ẞ35(Grenard & Steve, 2007)ȴ 

(ҳ)   

֯ ☺Ȳ ᾼ ᵜủּ֯פ​ủ ∟ȴᴖ ᾼ נּ Ȳ ד2021֯

И Ở Єצ Ȳᵀ֯נ ד1935 Ȳ Ἀ Ἤ―צіϤ

ᵂⱢṮᾙӡ ᾼӢᾬṮᾙњ◕Ȳᴖ ԉᶾЂᾼ (1936)Ἤ ᾼ

Ṏ ᵫМȲ ẞ ѫ18⇔ѿϱⱢ ֥ ♄ ᾼ ⇔Ȳ13.5⇔⁄╥ḷ

♄ ᾼ ᵅ ⇔Ȳѹ֯9ȳ10ȳ12ȳ3ѣ צ ẞὄ Ȳṳ֯19363דѣ

22ѡ ẞϠ Ϛװ ᵜȲϷ ϢЏ​Ѭ ☺ᾼ Ȳі֝ד

ᾼ Ϸ ֣֯​∟ ᵜȴ 

ᴞ202111דѣὑ ё֮ ∟Ȳ ֮щ נּ Ȳ202112ד

ѣЛы ​ ὑ ủȲЛ ֥ ȷ2022ד 1ѣМ∟ Ởϯ​ѹѡᶁ

ὑ 18⇔Ȳ2022ד 2ѣ 11ѡИ װ ẞ ҪȲ Ϥ

ȴ ֯╡ ӥ ѬП∟Ȳ ᴟѬ Ȳ ֯ Ѭ

ᾼ ӥ ҪȲяẔ╥ ϯ ​∟Ḇ ὔ ẞ Ҫ ᾓȴ2022֯ד 4ѣц 7ѣ

֢ Ϛ᷅ ҏ ֯Ѭ ц ӥȲ6ѣц7ѣ֯Ể ᾼӃ Ȳ

8ѣᴟ9ѣӃ ≡ юȲ֯8ѣῴ∟ ḥצԛ ẞ Ҫȴ20231ד

ѣ23ѡ Ở ẞ ҪȲ5ѣ֯ ӥц Џ ҵ Ӄ Ȳ6

ѣ֯ Џ ᵜᴭц Ȳ7ѣᴟ9ѣӃ ≡ юȲ֯9ѣ

23ѡ ẞ ∟Ϛװ ҪȲ҅ῶ ֯ ᾼ ủּ֯פϯ​∟ Ở

֫ ᾼ1ѣᴟ9ѣȴ 
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(Х)  Ѡᾎ 

☺  ắ Ϥ–ᵺ ȲⱢϠצ Ḁạ ᾼ Ȳֵדẃ ☺

֢ Ѡᾎ(Tingley et al., 2017)ȲҠ ᴕῶ1ȴḀạ ᾼѠצהȸ 

1. ϢЏ ȸϢⱢ њ᷿ ȴ 

2. Ѭ ȸ ֯ Ѧᾼ ѬѬ Ȳ֯ Ѭ Ể ∂60cmᾼ Ȳ

Ҡѿ Ѧ ɎFlorance et al., 2011ɏȴ 

כ .3 Ṱȸ֯ ה ṰМὍ ԏἨ╥ Ȳ ԏ ᵮіὖ Ȳ ᵮ

ẞ ṰМ Ȳ ԏ ϱ ҵԏᾼ Ὠ Ṿ(Davis et al. 2015)ȷ

Ὅ ἤ Ҫ Ȳᵮі ἤцӑ ᵜᾼ ἤ Ϥ ṰȲẔМ Ṱ ֝ Ὅ

ԏц ᾼ Ὠ ṾɎYeager et al., 2014ɏȴ 

4. Ṱȸ ᾼ ϩ Ӄ в ᾨ Ȳ ֝צ ד

ᾼ ἤȲ ѬМᾼ ◖ Ȳ Л֝ ᾼᵜц

ɎCrossland et al., 2012ɏȲᵓӣױ ἤ֯ ў ṰМὍ (ᴘ∟ ậᾬ)Ȳ

ᵮі Ϥ ṰМ( Crossland et al., 2012ȷUniversity of Queensland and 

University of Sydney, Australia, 2012)ȲױѠᾎӭ›Б ᾛ ṿӣ֯ ☺ắ

Ϥ–֮ ȴ 

5. ♠ Ḁạᾎȸ Ϡ֝צ ד ᾼ ἤПҵȲ иᾆ

Д ֝ ︡ Ṏᾼо ᾬ ȲἋ ᵜᾼ о ѿцḀạẔ҃ד ᾼ

Ӣ ц׀♄ɎClarke et al., 2015ȷCrossland et al., 2012ɏȲӭ›ד ṅЬשׁ ὑ

Мȴ 

6. ṿӣӐ֮ᾬ ю ȸіϤ Ӣ ᾼᵜ ϤѬ Ȳᵓӣ Ӣ

ᾨᾼ … ᵅ Ӄ ╥ȴἨ(Shine, 2011)♄׀

Ғ ῏(ẂֽȸѬӢὖ ȳ ȳ )ᾼ ⇔Ȳẃ ᵅ ᾼ

ɎCabrera-Guzm§n et al., 2015a,2015bȷBeckmann and Shine, 2011ɏ 
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7. ṿӣ ạ ȸ᷄ Ḁạ ᾼ Ἠ Ӣ Ȳӭ›Ἤ

ᾼ Ӣ Ἠ ᾎצ ạ ᾼ ȲἨ╥֯ ᾼ֝

ȲϷ ╬ ӐЁ Ȳ֪ױЛừ ӣ֯ ạϱȴ 

Ḁạ ᾼѠצהȸ 

8. DNA(eDNA)ȸӣὑ Ӣᾬ Ὅẞ Мᾼ ᾬ Ȳ╥ ᵅ

⇔ Ѭᾬ ‍ צ ᾼѠᾎ(Thomsen et al., 2012; Smart et al., 2015) Ȳ

Ѡᾎױ ╥ᵡṿӣ Ѭ Ȳo ╥ᵡϤ–(Tingley, 2019)ȴ 

9. ᴞ Ҫ ȸAndrew Taylorhᴕ Ҫ ᵑṆ Ҫᴞ

Ṇ Ȳ Ṇ ᵑЛ֝ ȴ Ὅ ֯ ҵ Ȳ

ϱḕϫи ᴞ ϚװȲṳ ᴩиέȲ∟ ԛ ϯ ᴟ М(Grigg, 

2006)ȲҠѿ῀ ╥ᵡϤ–ȹᴶ Ϥ–ȹѿц Ϥ–›∟ ֮

оȴ 

ү ӭ› ᾼ ѿ њ כ ⱢѻȲ Ӑד2023 ֯

ё ᴩ ạѠᾎ Ȳ Ṱ Ҡᴩἤ ȲᵀЬ ứ ṥ Ȳ Ϣϩȴ њ

ѩ Ѡ―ȲЛ ֯ӥ МЛὔ᷄ Ȳ֪֯ױ ủ ṿӣ

Ὅ ἤ Ҫ ᵗȲҠᵮі כ ῺȲ ᶳЏ ȴ

ȳᵜᴭ֪᷄ Лὔȳ ϩȳ иѬ ѿ Ϥ ֪ ȲҠ

֥ Ṱ ᾼ Ȳ╟Ὅ֮ ѿ צ Ӄ иӁᾼ

Ể Ѭ Ɫ Ԓᴕ Ȳ ѿ Ở Ҫᾼ Ȳּפὑ 2ѣ~7ѣ

᷾Ὅȴᵀ ∟Ȳ֪ᵜц ⇔Л Ȳ Ṱӑ ғכ ȴ 
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☺ ạ ПѠᾎцӭ  

ӭ  ᴩ  ӭ ӢỄ ◕ Ἤ  ╟  

Ḁạ  ϢЏ כ  / /ᵜ  ϩ ϩṿ ѿ  Ḁạ   
Ѭ כ    ȷ Ể כ   
כ Ṱ כ   ϩ ϩṿ ѿ  Ḁạ ȷ

Ṱ╟Ὅ ▲ắ֮ ֪ ạ  
Ṱ   ϩ ϩṿ ѿ  Ḁạ   

♠ Ḁạᾎ  М  ϩ ϩṿ ѿ  Ḁạ   
ṿӣӐ֮ᾬ ю    ‍ӭ ᾬ   
ṿӣ ạ כ  /  М  ‍ӭ ᾬ ȷỮ ѽ֥ ᾼ  

ạ DNA כ  / /ᵜ  ḥצ   
ᴞ Ҫ כ    ḥצ   
Pilbara Line (⅔ Ѭ ⅜ כ (  М  ׄ ȷṮ ế Ṇ ᾼ   
Genetic backburning* כ  М  е ắ ⇔ 

ᵅ  ᵓӣ Ԉạּפ Ӣ  Л ӣ  е ắ ⇔  
֪  N/A  е ắ ⇔  

Ӣᾬ ֪ ế ᵗӢ  N/A ẞМ  Ӗ Ɫ’ṎϢЂБ ñὍ ò  
֪ ế ֪Џ ( ᵅ ◖ἤ)** כ   М  Ὠ ȷе ắ ⇔ 

Ӑῶԝҏḕ ᴩ ᾼӭ ӢỄ כ)◕ ȳ Ἠᵜ)ȳ ╟Ἤ ᾼ ( ȸӴᵛ-2דȷМ ȸ2-5ד)ѿц ╟ᾼ Ἠכғ Ẃ 

*  Ӧὑ ☺ᾼ Б оҏẓhyperdispersiveἤП Ȳ֪ױȲ ϩ ᾼ ᴟPilbara LineȲṿ

 Ѧẓhyperdispersiveϩᾼ ὂ Pilbara LineȲ ᴖ ạẔᾘ Pilbara Line  

** ᵅ◖ἤȳ ἤἨἤᵑϡ₤ἤПײϺ /ЛҺ ȳ ἤײϺцὔắ ╬ 
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(г)  ё ᾓ 

1.  

ᴞ Єד2021 ∟Ȳ Ӣᾬֵ ἤׁשṅἬ ῂ ᾎϢẒ

ᾬ’ṎẦ ― Ở ᴩϢЏ ȴᴞ202111דѣ7ѡᴟ2023.12דѣ31ѡȲ

▲Ϣ Ҕ╗Ẓ ᾬ’ṎẦ ᾼᶳЏȳ Ӣᾬֵ ἤׁשṅἬϢ ȳ М

Ӏ Ӣ ᾬ’ṎẦ Ϣ ȳ ёῂ ᶳЏȲԚ 2,117Ϣװ ▲Ȳ784

щМצ 508 ▲щ Ȳ ▲ 10,204Ȳԓ ӻ֫Ӣᾬֵ ἤׁש

ṅἬ ׄ ȲẔМҔᵶ 1,526Ȳ 1,255ȲӃ 7,388Ȳӑ῀ἤᵑ

35ȴ 

2.   

ן ᾼ Мצ 6,899 צ  (ᵭṌ )ȲиᵑⱢ 1,465Ȳ

1,165ȲӃ 4,253Ȳӑ῀ἤᵑ16ȴ  ӂᶁ Ɫ12.95еиȲ

ֵ  ֯11~15еиП Ȳ1,170צȲᴾּ(1,170/1,465) 79.9%פȴ

 ӂᶁ Ɫ 13.94еиȲֵ  ֯ 12~17еиП Ȳצ 748Ȳᴾּפ

64.2% (748/1,165)ȴӃ  ӂᶁ Ɫ3.84еиȲֵ  ֯2~5еиП Ȳ

 ȴ(2,970/4,253) 69.83%פ2,970Ȳᴾּצ

3.  

ן ᾼ Мצ נּצ6,898 ȲⱢ 1,465Ȳ 1,165ȲӃ

4,252Ȳӑ῀ἤᵑ 15 ȴ ӂᶁ Ɫ 242.1еᵌȲֵ ֯

100 ~ 400еᵌП Ȳ1,289צȲּפᴾ88.0% (1,289/1,465)ȴ ӂᶁ Ɫ

341.7еᵌȲ Єὑ400еᵌᾼ ȴӃ(436/1,165) 37.4%פ436Ȳᴾּצ

ӂᶁ Ɫ 8.2еᵌȲֵ ֯ 0.5 ~ 5еᵌП Ȳצ 2,535Ȳּפᴾ

59.6% (2,535/4,252)ȴ 
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ȳ Ḋ Ѡᾎ 

Ϛȳ ц иӁ ᾓ 

Ɫ ц ֯ иӁ ᾓ ȲɲиӁ ᾓ ▲и

Ɫ1.Ẓ ’ṎᶳЏ ▲ȷ2.Ϛ Ӗ ȴѿϯиᵑ ȴ 

(Ϛ)  Ẓ ’ṎᶳЏ ▲ 

Ẓ ’ṎᶳЏ ( 3)Ӧẓצ Ӵ ▲ ᾼ ϩᾼ ȴכ

ᶳЏ ▲ѠהⱢ ▲Ȳ ▲ ⇔ⱢϚủϚװȲὑ1ѣȳ4ѣȳ7ѣȳ10ѣ ᴩȴ

ᾼ֮ ⱢᶳЏᴞᴩ ứȲʂ Џ֯ẞ ▲ Ȳ Ԓӭ Ϛ 500mפּ

ᾼּז Ȳṳὑּז Мї Ϛ ᴯⱢWGS84 ⇔ᾼ Ȳױ ᵛⱢ

ᾼỆứ ȲП∟ԛẞ֝ ▲ Ꞌᾘӣ ȲЛ ứȴ ▲

Ѡהṿӣӭ ᾎ(visual encounter method. VEM)ּז Ҫ ᾎ(audio 

strip transects. AST)(ᵨԏ◦ Ȳ1996)Фד ȳ ѿц ᴯ ὑ

оᾼῶ МȴᶳЏ ᶙכ ▲∟ ϱ ᴟẒ ▲ Ȳṳ

ӦẒ ’Ṏׁשṅ⅍כ ḕỂ ᴩ Ȳ ᶳЏ֫צ ᾼ ц

Ȳ⁄Ӵẘ ᶳЏ ȲṳӦẒ ’Ṏׁשṅ⅍כ ϚḔ ▲ ȴ 
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3ȳ2024֢ד ӀẒ ’ṎᶳЏ иӁ  
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(ϡ)  Ϛ Ӗ х иӁ 

Ϛ Ӗ ҵẃ Ẓ Ȳצѿϯ Ҡѿ :(1)᾿ ‒ᴟὧ Є

Ẓ ’Ṏׁשṅ⅍‒ (froghome@gms.ndhu.edu.tw)Ȳ ẁ ֮ ȳ ѱȳ

ȴ(2) ῂ ɦ Ẓ ’ṎᶳЏɧѿцɦҵẃ

ῂ ɧМ Ӂѝ ѱẃ ῀ῂ вᶳЏ ὧ Є Ẓ ’Ṏׁשṅ⅍

(https://www.facebook.com/groups/froghome/

https://www.facebook.com/groups/427984074049846/)ȴ(3) ṂϢ  (ѿЀ

ᵫ῀ἨӉ )ᾼѠה ὧ Є Ẓ ’Ṏׁשṅ⅍ȴ(4) iNaturalistȳ 

APPМȲ ɦ ҵẃ ɧȲҒϤ∟ϱ ѱȳ ц֮ Ȳ

ᵛᶙכ (https://www.inaturalist.org/observations?project_id=23513)ȴ 4

ᾼ֫ Ӧὧ Є Ẓ ’Ṏׁשṅ⅍ Ȳ ∟ϱ ᴟẒ

▲ ȴ 

Ẓ ’ṎᶳЏ ᾼ ῂ ὑ ӴȲῂכד2010 כ ϠẒ ’Ṏ

ᶳЏ ҵȲ Ҕᵶ хцϚ Ӗ Ȳ ᴟ2024/12/31ȲԚ 11,593ᴯῂצ כ

ȴӂ כ Ҡ֯ӂ ϱиṹ ї ȳ ȳ Ӂ ♄ цפּ ᾬ

ҏ ȴ֯ױῂ Мצ ֵ ᴞ Ӣ צ ȳ ᴩӢ ᾼ хȲ҃

ẓ צ ᾬ ϩȴױҵȲҫὑ2015כדӴɦҵẃ ῂ ɧȲ

  П ▲ ᴩצ Ȳ ᴟ 2024/12/31ȲԚ צ 3,647

ᴯῂ כ ȴϱ Ẓῂ Ɫὧ Є Ẓ ’Ṏׁשṅ⅍ȲḕѡꞋ

ѝȲ צ ᾼ иӁ Ȳᵛ ѝᾼכ ṳ ȴ 
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ϡȳ ц ▲ц  

(Ϛ)  ᾼ ▲ц  

1.   ╚  

Ẓ ’ṎᶳЏ ד2010-2023 ▲ ὨȲ ֯ Ԛ צ 2,870

иӁ֮ Ȳ ѿϯ Ԉ╚   Ȳ Ԓ ᶧֽϯȸ1. Ӂ

ѫ Ԛ ȴ2. Ẓדѿϱ ȴ3.Ϛד ▲ ȴ4.ḕד

ᴩҳװủ ▲ȴ5.צӁѫ ᵀ Ὼ צ ȴ 

Ἃד2024 ҵẃד2023 Ӵᾼ  ᾼ140

Ȳ ϱ Ԉ╚ ҏᾼ ҵȲ֢ Ӏ╜Ἀцỗҵ ᴯ П

Ṽ Эד ▲ ᾓ ╚צ ( 4)ȴ╚ ҏᾼ Ӑ 140 МȲ

Ӂѫ Ԛ 104צ ȴ֢ ԝὑ  Ϛȴ 
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4ȳ2024140⇔ד ӀиӁ  

2. ▲ ȳ ⇔ ▲Ϣ  

ֽ Ϣ(2013ȳ2014)ׁשṅ ӱ 0.87-0.93ȲӼᵛ

ὑ ủ ᴩϚװ צפּ▲ 87%-93%ᾼ Ҡѿ Ȳ֪ױӐׁש

ṅὑ 3-10ѣ ủ Ȳ֢֯ ᴩᴟюϚװ ▲ȴḕװ ▲Ꞌ֯ѡ

∟ҙЊ Ở ᴩȲּנ ҏ ᾼ ȳ ֮ȴ 

ȶIFAᶳЏ ▲  

ȶᶳЏ ▲  

ȶ Ӏ╜Ἀỗ  

ʌ  

ʌӁѫ  

ʌ ӁѫԚ  
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Ɫṿ ▲Ḇצ ȲṼ ҟ ᴩ Ȳה ẓצ Ӵ ▲ ϩȳ ҟϷẦ

ᵗ ▲ᾼ Ẓ ’ṎᶳЏ ֥ ȲWʂ Џᶙכ ▲∟ ϱ ᴟ

Ẓ ▲ ȲṳӦӐׁשṅ ᴩ ȴ2024דԚ צ 47

ẦᵗȲ֢ ▲ᾼ ԝὑ  ϚȴϷế֢ Ӏ╜Ἀỗ ▲ᾼ ᴯ Ȳ

▲Ϣ ϱ ᴟẒ ▲ ȲἨ ẁ ӦẒ ’Ṏׁש

ṅ⅍ϱ ᴟ ȴ 

3. Ӣᾬֵ ἤиέ 

Ɫ ᴷ ֯Ϥ–∟ ὑ ֮ Ӣᾬֵ ἤᾼ ȲӐ ӣг ᾬ

ֵ ἤ╓ ẃ ᴷ Ϛ Ἠ╥ ֮ ᾼӢᾬֵ ἤȲṿӣᾼᾬ ֵ ἤ╓

Ӧ Microsoft ExcelеהḖ ȴẔ Ὑֽϯȸ 

(1) ⇔ɎMargalef's richnessɏ 

⇔Ɫ Ἤ⇔ד ▲ẞᾼ ȴ 

Excel еהȸ ⇔Abundance = SUM( ד )  

(2) ᾬ ⇔ɎSpecies richnessɏ 

Ӧὑ ứиέᾼ ▲ ꞋⱢỆứȲ╝ṿӣ ▲ᾼ ᾬ

Ɏnumber of speciesɏẃ҅ῶᾬ ⇔ȴ 

Excel еהȸᾬ ⇔Richness (S) = COUNT( ד ᾬ )  

(3) ᾬ ὼ ⇔ɎShannon's diversity indexɏ 

ᾬ ὼ ⇔╓ ӣ ╓ ɎShannon-Wiener indexɏȲһ╥֥Ẇ Richness 

цᾬ ᶁл⇔ɎSpecies evennessɏᾼ ֥╓ Ȳӣѿᴷ ֵ ἤᾼ ᵅ

ɎShannon, 1949ɏȴ╓ Є Ȳῶӱױ Пᾬ ֵἨᾬ ᾼד ⇔ѩẂ

ᶁлȴ 

МȲS ῶӱה ᾬ ȲPi ῶӱ  i Ҝ ᾼѩẂȴ 
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Excel еהȸᾬ ὼ ⇔ Diversity (D) = - SUMPRODUCT(דѩẂҒ (Pi) 

* LN(דѩẂҒ (Pi))) 

ѩẂ (Pi) = ד ᾬ ד /   

(4) ӫ♠ᶁл⇔ɎPielou's evenness index) 

ӣѿῶӱ М֢ᾬ ⇔ᾼד и ⇔(Pielou, 1966)ȴᶁл⇔╓ П

ứ֯ 0  1 П Ȳ1 ̔ῶ в֢ᾬ ᾼ ᶙԓ֝דȴ 

 

Excel еהȸӫ♠ᶁл⇔ (Evenness) = ᾬ ὼ ⇔(D) / LNᾬ ⇔(S)  

ד (5) ⇔ ᴶӂᶁ  

Мḕ ᾬ ד ὑϚ ѩ ( ứⱢ Ϥ–

∟Ȳ(ד ᾼӢᾬ⇔ד֢ о Ȳ Ӧ ֥ ᴶӂᶁ ᾬ ᾼᶁл

⇔(Smith & Wilson, 1996)ȴG-value ╥֥Ẇ Abundance цᾬ ᶁл⇔ᾼ ֥╓

Ȳ╝ ᾬ ᾼ Abundance Л ȲGj Ҡѿ Ɫ ẞד 1   jדᶁл⇔

оȲ  Abundance Ӣ о ȲG-valueᾼ ⁄ч╣Ϡ Abundance ếᾬ

ᶁл⇔ᾼ о(Buckland et al. 2011)ȴ 

╓ МȲGjה ҅ῶ ֯  j דᾼ GȲS ῶӱ П ᾬ ȲNi1 

Ɫ  i ᾬ ֯ Ϛדᾼ ȲNij Ɫ i ᾬ ֯  j דᾼ ȴ 

 

Excel еהȸד ⇔ ᴶӂᶁ  (Gj) = EXP((1/ᾬ ⇔(S)) * 

SUMPRODUCT(LN(ד ᾬ / ד ᾬ ))) 

(6) цӁѫ ᾼ ѩ  

ⱢϠ Ἤ ẃᾼ ᾨ ϩ ᴿד ᴯᾼ Ӣ Ӂѫ Пכ

Ȳ╝ ᴩẒ῏П ᾼ  ѩ ȴ 
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4.  

Ɫ═ ᾼ Ȳ ⇔ד2016 ỞȲӦ֢Ẓ ’ṎᶳЏ

֯ ᴩ ▲ Ȳ Ȳᵛᴞᴩ ȴ Ҕ╗ כ

ȳӃ ȳ ȳᵜ ȴ ∟ᾼ כ цӃ Ὅ ᶈ МȲӦ֢

ᴯ ֫ṳ Ϥ-20̆Ԝ Мᵐ Ȳ ѡ∟᾿ ậҏ ȲἨѿᵐ ׃ Ѡה

ẞ Ӵὧ Є ᴞ ṆẒ ’Ṏׁשṅ⅍ȲᵂⱢ∟ ṅПӣȷᵜשׁ

ц ⁄ ֮ ȴ 

(ϡ)  ᾼ ▲ц  

1. ц ▲ 

2021/11/7 - 2023/12/31▲ẞ иӁᾼ ᴯȲ ᴕῂ ᾎϢ Ẓ

ᾬ’ṎẦ 2021/11/7 - 2021/12/31֯⁮᷾ ё֮ Ἤ 200*200еѐП

Њ Ɫ ᴯȲ и ᴯцẔ ῺᾼЊ ҏẃȲ ▲

( 5)Ȳѻ ṎᶳЏȳẒ’֮֯צ▲ ᾬ’ṎẦ ᶳЏȳ Ӣᾬ

ֵ ἤׁשṅἬȳМѬи цẔẦϩ ȳὭ ’Ṏ ⁮᷾и ȳ⁮᷾ ╜ἈᾼϢ

ȴ 

 

5ȳ2024ד ▲ иӁ  

 



Ḋ Ѡᾎ 

27 

2. ▲ Ѡᾎ 

ḕ Њ ᴟю ▲10и Ȳṳ Ҡ ▲ Ȳ 10и ∟Ữ

Ȳ⁄ ѿ ẞϯϚ Њ ȴ ᴩ ▲› Ԓ Google Maps╦

)ה 6)Ȳ в ֯ ᾼ Ȳֽȸ ӥȳ ȳὨ ȳѬᴃȳ

☼ȳ֭ ȳ ȳ ȳִי ȳῈ֮ Ȳ צ Ҡ ἤҏ Ȳ

⁄ ᴩ֮ ה ѿ Ὅе Ҫ ᵮі ҪȲצ ᵛ ᴩ

ȴ Ϡ ▲ ȲӼ֝ ᴩ ▲ȲẒ ’ṎᶳЏ ▲

ϱ Ẓ ▲ ȴ֮֯ỰӖ ц֮֯’ṎᶳЏȳ Ӣᾬֵ ἤ

ṅἬȳМѬиשׁ цẔẦϩ ȳὭ ’Ṏ ⁮᷾и ȳ⁮᷾ ╜Ἀᾼ נּ▲

⁄Ӧὧ Є Ẓ ’Ṏ ⅍ ∟ϱ Ẓ ▲ ȴ 

 

6ȳGoogle Maps╦ Њ (200еѐ*200еѐ)ȴ 

▲ Ẓ ▲ ẁП ứ נּ▲ ῶȲ נּ

▲ѡ ȳ ▲ ȳ ▲Ϣ ȳ֮ ( )ȳ ȳщ ₤ ȳ ȳѬ ȳ

ד ⇔ȳ ȳӢ♄₤ ȳ ֮ȳכ ᴩⱢȳ ȳ ╥ᵡצ Ȳѿᵓ∟

циέиӁ ᾓȴ Њὑ9еиᾼ Ȳ ⱢӃ ȴ 
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3. ’ứ ׄ  

֯ ▲ М ẞᾼ Ӵᵛ ȲṳὍ ֯ ȳ♃ᴪ Ἠ Ӂ

МȲṳ ⅔ Ѐ ᵍ ȴӦὑњ ὔиᾆצ◖ Ȳ∂

זּ њ Ȳṳ֯ ḇ ▲∟ ♃ њȴ֢ ▲ Ἠ ᾼ ▲

и ϱ Ȳᵀ ҠὍ ֯Ϛ ȴ∂ ֵ ІȲѠ

―ׄ ȲѹҠѿ֯Ṟ ϱὍ Ѭ Ἠ Ȳ П Ὅ ẔМȴ

ẞᾼ ȲҠԒ ᴟӦῂ ᾎϢẒ ᾬ’ṎẦ Ἤ ֥ᵂᾼ ё

ῂ ן (Ӵὧ ἇȳ Ờᴰ׃)Ȳԛ Ӧן ᴟ Ӣᾬֵ

ἤׁשṅἬ ᴩ∟ ȴ  
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Ϯȳ ҵẃ ᶳЏ Џᵂᵽ 

֪ иӁ Ȳᴕ ẞӻ цⱢ Ғ Ϣ Ȳ ῂ ᾎϢ

Ẓ ᾬ’ṎẦ ֥ ױ Ȳ Ϛ Ӗ цẒ ’ṎᶳЏȲ Ϯ

ϱЏᵂᵽцϮ ЏᵂᵽȴϮ ϱЏᵂᵽⱢ֢ 1Њ ᾼẒ ’ṎᶳЏ

Ȳв Ҕ╗ ҵẃ цҵẃ иṹȷϮ Џᵂᵽ

ⱢϚ цẒ ᾼ ֮ ▲ ạ Ȳӱ ҵẃ ạѠᾎȲ Ӗ

ҵẃ ᾼӢ цẔ Ӣ ᾼ֚ Ȳ ᴖᵮіḆֵӖ ҒϤ’ṎẒ

ᾬᾼᴩԝȲṳ сẒ ’ṎᶳЏᾼ ῀ ȴӐװЏᵂᵽѿ ҵẃ

Ɫѻ ȳЮ ҵẃ цẔ֚ Ȳ ▲ ȳиṹ ї ц ạѠᾎᾼ

ӱ Ȳ Ӵὧ Є ֽ ц ᾼ Ẓ ’ṎᶳЏ Ȳẃ

ẞ ῀ȳ ȳ ӴӔ ⇔ȳ ҏ ᾼ ᴩ ȳ ∟воכᴞṝ

ᾼ ᾼ Ṏ♄ ȴ 

(Ϛ)  ӭ ȸ 

1. Ϛ Ӗ Ẓ ῀ ц ▲ᶾ Ȳ Ɫכ ạ ц ҵẃ

ᾼᶳЏȴ 

2. ᶳЏ Ṏ Ȳ҉ Ầ ▲ȳ ȳ’Ṏȳ ṎХЄ ԉ Пὢ

в Ȳ ᶳЏẒ ᾬ ῀ ȴ 

3. ∂ӴᶳЏ ᵂạ⇔Ȳ ᶳЏֵаὢ ϩ сὢ ₇ ȲⱢῂ ẃḆֵ

Ӕ֣ᵗ ȴ 

(ϡ)  ♄  

Ӑװ ạ ᶳЏ Џᵂᵽ иכϮ ϱЏᵂᵽцϮ ЏᵂᵽȲ

7ѣᴟ9ѣȴד2024֯ ϱЏᵂᵽⱢḕѣ Ϛ ᾼ Ϯ ϱ19:00 ~ 20:00Ȳ

ṿӣGoogle Meetϱ ⅍ ȴ ЏᵂᵽϮ иᵑ 7ѣ13ד2024֯

ѡὑ⁮᷾ ё ɦ⁮᷾ ё ạ Џᵂᵽɧȳ7ѣ 27
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ѡὑừ ҍЍ Ϯ ԅ ɦừ ạ Џᵂᵽɧȳ8ѣ

3ѡὑ ҖӀϥṭ ┤Іᶠᴞ Ӣ ’ ɦϥṭ┤Іᶠ ạ

ЏᵂᵽɧȴϮװ ϱЏᵂᵽꞋ ἵ 50ᴯ ѿϱ ֤ ҒȲϮװ Џ

ᵂᵽꞋ ἵ 20ᴯѿϱ ֤ Ғȴ 

(Ϯ)  ῶ 

Ϯװ ϱ ϱ ѡ ц ѻ Ȳḕװ 1Њ ȴ 

ѡ  ֤   

כ 7/4 ц Ὑ 
Ӵὧ Є ᴞ Ṇ 

ֽᴔ  

כ 8/1 ц Ὑ 
ү Ẓ ᾬ’ṎẦ ▲ц

иέ  ḈἭ ᴔ  

9/5 ҵẃ иṹ 
ү Ẓ ᾬ’ṎẦ TNRS  

„ᶛᴔ  

7ѣ13ѡɦ⁮᷾ ё ạ Џᵂᵽɧ 

 ֤  /ѻ═ 

17:40~18:00 ẞ Ẓ ’Ṏׁשṅ⅍ 

18:00~18:50 ё ȸ Ṱ ᵂӱ  ▄Т 

18:50~19:00 ԅ  

19:00~20:30 ỏ ▲ ᵂ ▄Тȳ ֽ 

20:30~21:00 ֥   

7ѣ27ѡɦừ ạ Џᵂᵽɧ 

 ֤  /ѻ═ 

17:40~18:00 ẞ Ẓ ’Ṏׁשṅ⅍ 

18:00~18:50 ҵẃ ạѠᾎȸ  ḈṾ  

18:50~19:00 ԅ  

19:00~20:30 ỏ ▲ ᵂ ḈṾ ȳ ֽ 

20:30~21:00 ֥   
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8ѣ3ѡɦϥṭ┤Іᶠ ạ Џᵂᵽɧ 

 ֤  /ѻ═ 

17:40~18:00 ẞ Ẓ ’Ṏׁשṅ⅍ 

18:00~18:50 ҵẃ ạѠᾎ ▄Т 

18:50~19:00 ԅ  

19:00~20:30 ỏ ▲ ᵂ ▄Тȳ ֽ 

20:30~21:00 ֥   

(ҳ)  ѻ Ϣ  

г ҵẃ ᶳЏ Џᵂᵽ Ἤ Ȳѻ ѿ צ ḝ

Ẓ ῀ ц ▲ Пῂ ᾎϢẒ ᾬ’ṎẦ Ɫ

ѻȴ Ю ֽϯȸ 

1. ֽȸ Ӵὧ Є ᴞ Ṇ  

2. ḈἭ ȸῂ ᾎϢẒ ᾬ’ṎẦ ▲ц иέ   

3. „ᶛȸῂ ᾎϢẒ ᾬ’ṎẦ TNRS ᶳЏ 

4. ▄Тȸ Ӵὧ Є ᴞ ṆẒ ’Ṏׁשṅ⅍ᵗ  

5. ḈṾ ȸῂ ᾎϢẒ ᾬ’ṎẦ Ṷ  

(Х)  ạ ᶳЏ ЏᵂᵽП֫ ῶ  

Ɫ Ғ ҵẃ ᶳЏ Џᵂᵽ ᾼ ⇔ȲW

Ɫӑẃ═ ד ЏᵂᵽḂ ᾼ ᴕȲ ϮЄѻצ ӭП֫ Ẫ в Ȳ

ẁ ֯ ḇ ∟ ֫ ṿӣȴ֫ Ẫ ᾼᶮהȲֽ  ϡἬ

ӱȴ 
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ҳȳ ҵẃ ṮᾙȳẒ ’Ṏ ṎΩ ♄  

(Ϛ)  Ḇ ạњҌв  

Ӑד2022 ц ᾼ ӐӢ ȳіϤ ҭȳ Ѡהȳ

иӁ ᾓȳ ᾼ ц ạѠהц Ѡה ᵂכ ạњҌȲ ▲Ϣ

צ ПϚ Є ҠѿḆ ϚḔϠ ד ȴњҌ ֥Ω ṎȲ Ḇצ

ᾼ Ӕ Ἐ ᴩᴟῂ Є ȲẦᵗ ᴩ ȴЭד њҌ

в ᴩḆ ȲҔᵶ ӐӢ ȳиӁ ᾓȳ ạѠᾎ Ȳṳ Ḇ ∟ᾼ ạ

њҌὍ֯Ẓ ▲ ᾼ ▲╓⁮МȲẁצ ḖᾼϢᴞᴩϯ ȳԝ֙ȴ 

(ϡ)  Ẓ ’Ṏ ṎΩ ♄  

1. ֮ ạ♄  

ὧ Є Ẓ ’Ṏׁשṅ⅍ Ẓ ’ṎᶳЏ Ϛ ᴩẒ ’Ṏ

ṎΩ ♄ ֝ ᴩ ▲ Ȳ ὍϚ Ӗ צ ᾼứ

▲(ῶ2)ȲЮ ▲ ҏ ᾼ ѿцҵẃ ᾼ֚ ȴ 

ҖӀϥṭ┤Іᶠц МӀ М е ὑḕủ ᴩ ạ(›῏Ɫ4ȳ6ȳ

8ȳ9ѣȲ∟῏Ɫ 4ȳ6ȳ8ȳ10ѣ)Ȳ⁮᷾ ё ὑ2024דὑ 3ȳ4ȳ5ȳ7ѣ

֥ ạ♄ ᴩẒ ’Ṏ ṎΩ ♄ ȲӦὧ Є Ẓ ’Ṏׁשṅ

⅍ Ẓ ’ṎᶳЏ Ϛ ᴩ(ῶ2)ȴ 

 

֢ד2024 ֮  

Ӏ ֮ ֤    

ҖӀ ┤ҁᶠ ὧ Є Ẓ ’Ṏׁשṅ⅍ 4ȳ6ȳ8ȳ9ѣ 

МӀ М е  
ὧ Є Ẓ ’Ṏׁשṅ⅍ȳ 

М е Ӫҟרּ Є  
4ȳ6ȳ8ȳ10ѣ 

⁮᷾  ё  ὧ Є Ẓ ’Ṏׁשṅ⅍ 3ȳ4ȳ5ȳ7ѣ 
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2. Ω ♄  

֯Ὼד’Ṏ Ὃ ᾼ ᾓϯȲ ֢֮ ѿצ ’ ȳӢᾬֵ ἤἨῂ

ᴥ ѻ ᾼ♄ ȲᵮіЄ Ӣᾬц ’ צ ПӖ Ȳ

Ẓ ’ṎᶳЏ Ϸ ♄ ᴯ ᴩẒ ’Ṏ ṎΩ Ȳ

Ӣ цҵẃ Ṯᾙ ṎΩ ȴ 

3. ẞ Ω ♄  

Ẓ ’ṎᶳЏ Ҡ иӁᾼ ֯ П ᴩẞ Ω

♄ Ȳ ӢϠ ֽᴶ цֽᴶ ȴׁש ѻ Ɫ ᴍЄ

ҵẃϤ– ҵẃ ȲẔв Ҕᵶȸү Ӣ ȳ ᾼ֚ ȳ

ẞ Ҡѿ≢ ȳ Ѡה ᾃ Ṷ ȴ ϱ ҵȲ ד ẓȳ

Ω Ȳѿцҵẃ ♄ Ȳ Ӣ ҁ ȳ Ϥ ҵẃ

Ȳ ֽᴶ ҵẃ ᴿד Ӣ ᾼ ȴ 

Хȳ ӂ  

(Ϛ)  ҵẃ ạЏᵂ  

ᴞ ד2011 Ȳ֯Ὥ ’Ṏ ᵗПϯȲὧ Є Ẓ ’Ṏׁשṅ⅍═

ӣẒ ’ṎᶳЏ֯ԓ ᴩ ҵ Ȳṳὑ ד2022 ֢

Ӏ╜Ἀцỗҵ ᴯ ֥ ה ѠᾎȲ ∂֥ᵂӂ ȳ∂Ӵ Ϛ

▲ נּ Ȳה ▲ ϤẒ ▲ Ȳѿᵓ Ɫ 

ц ѩ ȴⱢѿиЏ֥ᵂѠה ∂֥ᵂӂүẃ ᴩ ȳ ṎΩ ȳ

ן Џ ȲW֪ ᴖ ᵂӂ֥ױ Ȳὑ20245דѣ8ѡ Ϛװ ϱ Ȳ

ҵẃϤ– ᾼ ᾓц ȴ ֽ  ϮἬӱȴ 
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(ϡ)  ҵẃ  

ҵẃϤ– ᴞ ד2021 11ѣ 7ѡὑ⁮᷾ ё ∟Ӧ Ӵὧ

Є ֽ ү Ẓ ᾬ’ṎẦ ᶳЏц Ӣᾬֵ ἤׁשṅ

Ἤ ᴟЭȲ ▲ Ϸ╥ ҵ ᴯȲ

ⱢЏ ạ Ȳ Ѭᵓ М Ѭ и ֥ᵂ Ϥ ▲ ᴩ ạȴ2024ד

4ѣ28ѡ טּ Є Ӄ Ȳ4ѣ28ѡᴟ5ѣ5ѡ Б ῺϮ

Ȳϭ2023ᴟ2024דὑ ҖỴ( МӀ )ᶁ ╦ Ӄ Ȳ

ӑẃҵẃϤ– ᾓцӑẃ ֪ ạȲ Ӵὧ Є Ẓ ’Ṏׁש

ṅ╥ẦᵗὭ цᴞ ’Ṏ ὑ20246דѣ26ѡң ạ Ȳ

ё֮ ȳ ц ֮ ȴ ֽ  ҳἬӱȴ 

гȳ  

ҵẃϤ– ᴞ ד2021 11ѣ 7ѡὑ⁮᷾ ё ∟Ӧ Ӵὧ

Є ֽ ү Ẓ ᾬ’ṎẦ ᶳЏц Ӣᾬֵ ἤׁשṅ

Ἤ ᴟЭȲⱢ כ цӭ› ᾼ ạ ╥ᵡ Ȳ ֢Ẓ

П ṓȲὑ202410דѣ12ѡ ң Ȳ ϫϟᴯ Ғ

Ȳ ᵫ ҵẃ ᾼиӁц ᾓȲ ẃԚ֝

ứ П⇔ד ӭ цѠᾎȴ ֽ  ХἬӱȴ
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ȳ Ὠ  

Ϛȳ  

(Ϛ)  Ẓ ’ṎᶳЏ ▲ 

Ԛד2024 71 Ẓ ’ṎᶳЏ ▲Ȳ 21 Ӏ(ᵶ ᴂ )

Ԛ 1,787 Ȳϱ Ϡ 47,913 Ȳ5,442װ ▲ ẞ199,695װ

ȴẔМὑ19 Ӏ ( 7)Ȳ ▲ẞ17,259װȲҔᵶ 11,240

Ȳװ Ȳӑװ2,706 ἤᵑᾼכ ȲӃװ1,992  ȴװ1,321

Ӧ ὨҠ῀Ȳ ӦᶳЏẦᵗ ▲ ᶙכЄ ᾼ ▲Ȳṳצ ᾼ

ᾼиӁ ᾓȴ∂ ӑẃ═ ᶳЏ ֥ᵂ ᴩ Ȳᵛ

ᾼиӁ Ȳѿ ᴷ ừᾼ ╟ȴ 
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7ȳ2024ד иӁ  



Ὠ  

37 

(ϡ)  Ϛ Ӗ х иӁ 

Ԛד2024 1,122 Ȳ Ѡהѻ Ɫ Ẓ ’ṎᶳЏFacebook

ῂ (440)ȳiNaturalist(670)ȳὧ Є Ẓ ’Ṏׁשṅ⅍‒

(12)ȴὑ ᾼ3-10ѣ1,008 ᴾЄֵ (ῶ3)Ȳ֢ Ӏ

ֽῶ4ȴ֮ Єֵ ᴯὑ Ἰᵅὑ600еѐѿϯϢⱢ♄ ᾼ֮ ȴ 

Эדᾼ Facebookῂ Ȳѻ Ɫϱ Ѡ―Ȳѹῂ Мצ ▲

ᾼẒ ’ṎᶳЏҠѿẦᵗ ȲЭדԚ440צ Ȳ ứ∟ȲẔМҠ

Ɫ 334Ȳצ Ӕ ȴӦὑӖ(334/440)75.9%צ ѱצ

ὁᾼЛ Ἠ╥ӑ ὁҏḟứἤ Ȳ ᾎ ѱᴍиПᴍ Ɫ

ᾼ ᴿ צ 39 ȲӖ ᴿ ᾼѩ צ

84.8%(373/440)ȲῶӱӖ ֯ ὑҠ ╥ ᾼ ⇔ ȴẔ҃

ҏᾼ Ӂѫצ 11ȳἮ ᶦѫṚ 9 ȳ ѫṚ 9 ȳ

9 ȳ 6 ȳỂѫ 5 ȳ щ 5 ȳЊ​ 3 ȳ 3

ȳМ 1 ȳῲӫ 1 ȳ ѝ ѫṚ 1 Ȳѿцҵẃ Ṹ☺ 4 ȳ

⅍ 1 ȳᴔ 1 ȴ֯ ∟ ϱȲᶳЏ ẁ ṓ ᾼӖ

Ϡ ȲϷ ֮ ẁϠ Ṏᾼғ ȴ 

֢ѣԌ  

ѣԌ Facebook iNaturalist email  

1ѣ 16 10 0 26 

2ѣ 9 7 0 16 

3ѣ 38 61 0 99 

4ѣ 87 112 2 201 

5ѣ 68 127 2 197 

6ѣ 46 71 0 117 

7ѣ 45 79 0 124 

8ѣ 30 68 1 99 

9ѣ 34 57 1 92 

10ѣ 36 41 2 79 

11ѣ 20 30 1 51 

12ѣ 11 7 3 21 

 440 670 12 1,122 
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֢ Ӏ  

Ӏ Facebook iNaturalist email  

Ӏ 13 6  19 

ҖӀ 52 119 3 174 

ҖӀ 52 81 2 135 

Ӏ 43 33 2 78 

ᴎӀ 12 69  81 

ᴎ  13 59 1 73 

 19 6  25 

МӀ 41 31  72 

о  24 15  39 

⁮᷾  22 38  60 

Ὥ  14 86 1 101 

Ӏ 3 27  30 

 15 19  34 

⁮Ӏ 8 14  22 

Ӏ 8 5  13 

⅜ὧ  8 6 1 15 

ὧ  2   2 

ῧ  2 2  4 

ừ  20 54  74 

    3   3 

ᴂ      

ӑᵫ῀֮  66  2 68 

 440 670 12 1122 

 

(Ϯ)  ֢֯ ӀиӁ  

Ԛד2024 18 Ӏȳ897֮ צ Ȳᶁ ἏדⱢֵȴ

иӁ֮ ֵᾼ ӀⱢ⁮᷾ (221 )ȳ МӀ(110) ᴎ (110) ȴи

Ӂ ֵᾼ ӀⱢ ҖӀ(2,109)ȲẔװⱢ ᴎ (1,474) ⁮᷾ (875)ȴ 

צἬדẞ2024ד2010֥ иӁ (52,191Ȳ 8)Ȳӭ› ҵ

иӁᾼ Ҕ╗ 19 ӀȲӦҖᴖ⁮ṼװⱢ Ӏȳ ҖӀȳ ҖӀȳ

Ӏȳ ᴎӀȳ ᴎ ȳ ȳ МӀȳ⁮᷾ ȳ о ȳ Ὥ ȳ ȳ

Ӏȳ Ӏȳ⅜ὧ ȳừ ȳῧ ѿцҵ ᾼ ᴂ    ȲԚ 3,168
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иӁ֮ ȴиӁ ֵᾼⱢ ҖӀ(554)ȲẔװⱢ Ӏ(397) ⁮᷾ (366

) (ῶ5)ȴ 

2010-2024 иӁ  

Ӏ  

ҖӀ 545 

⁮᷾  484 

Ӏ 383 

МӀ 382 

о  271 

үҖӀ 250 

ᴎ  160 

 112 

 101 

Ὥ  99 

ừ  92 

Ӏ 45 

ᴂ  45 

ᴎӀ 44 

⅜ὧ  42 

ү⁮Ӏ 40 

ῧ  26 

Ӏ 21 

    14 

Ӏ 12 

 3,168 
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8ȳ2010דẞ2024ד ҵ иӁ  
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ϚḔ ᾼиӁד2010-2024 оȴ 8 ӱ2010-2012ד М

иӁὑ Ѝȳ ȳ ῂӰỳȳ Мᴫёȳ оӥᶠ ֮ȴ2013-2015֯ד

ṷ֮ Ể ᾼ ҖӀȳ ҖӀȳ ӀМ ȳ о Ὥȳ ֮Ϸ

ȴ ϢⱢ ҵіϤ Ӑṝᾼ Ȳ2016-2018ד═ ᾼ

Ϥ– Ȳѹ Ϸ ᶮכ ȲẂֽ Ѝ ẔỂ ᾼ ҖӀế

ӀБד ȷ МӀᾼ ῂӰỳ ᴫёȳ ϷὙ צ ᾼ ȷ оӥᶠϷ

Ἇὧ ᴟ⁮ ȴ᷾2019-2023ד ⁮Ӏцῧ ᾼ Ϥ– ȷ Ӏȳ

ừ ȳ Ӏᾼ Ở ẞỂ ȷ ᴎ Ἇ⁮ȳ МӀἏҖᾘ ᵅ Ἰ

ᴟ כ ѱᾼ ȷ Ὥ ϷἏ⁮ ᴟ ȴ ṷ

ᾛѹ Ȳ−Ҡ Ϸ╥ Ἇҵ ᾼ ȴ ד

ᾼ═ Ȳṿ ḆֵϢ ṳẦᵗ Ȳ Ẓ ’ṎᶳЏ ֯ԓ

ᾼ ▲Ȳ2024דϭ ▲ҏ 450 ᾼ иӁ Ȳ∂ ӑẃ═ ᾘӣ֥ױᵂ

Ȳѿה Ḇ ᾼиӁ ᶮȴ 

(ҳ)     

֯140 МȲЭדᶙ133כ ᾼ ▲Ȳӑ ▲ᾼ ᶁⱢ Ӏ

╜Ἀ ᵗ ▲ Ȳ ד2025֯ ϱ (ῶ6)ȴБᶙכ ▲ᾼ133

М ᾼ צ 121 Ȳ ᾼ צ 12 ȴ133 Ԛּנ

11,529ȳ32 ȳ41,733װȲẔМ ֵ ᾼᾬװ иᵑⱢ (7,579)ȳ

Ἦ ᶦѫṚ (5,266) Њ​ (3,904)ȴ ֢ ӀиӁ ᾓֽῶ 6ȲⱢ Ӏ 3

ȳ ҖӀ11 ȳ ҖӀ22 ȳ Ӏ4 ȳ ᴎӀ4

ȳ ᴎ 9 ȳ 6 ȳ МӀ19 ȳ о 5 ȳ

⁮᷾ 9 ȳ Ὥ 6 ȳ Ӏ4 ȳ 4 ȳ ⁮Ӏ

8 ȳ Ӏ6 ȳ⅜ὧ 7 ȳῧ 5 цừ 8

ȴЄ и ꞋצᶙכϚדҳװᾼủ ȲҬצ 49 װ▲ ᵅὑҳװȲ

ẔМ Ὥ ᾼ װ▲ юȴ 
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140⇔ד2024 ֢ ӀиӁц ֫ ᶮ 

Ӏ  ∕֫  

Ӏ 3 - 

ҖӀ 11 - 

ҖӀ 22 - 

Ӏ 4 - 

ᴎӀ 4 - 

ᴎ  9 - 

 6 - 

МӀ 19 - 

о  5 - 

⁮᷾  9 - 

Ὥ  6 - 

Ӏ 4 - 

 4 - 

⁮Ӏ 8 - 

Ӏ 6 3 

⅜ὧ  7 4 

ῧ  5 - 

ừ  8 - 

 140 7 

ѿϱד4 ᴩ ▲ᾼ Ԛ 104(  г)ȲЭד⇔ ▲ צ

99 ȷ ѿϱד2 ᴩ ▲ᾼ Ԛ 124(  г)Ȳ

Эד⇔ ▲ 116צ צ Ȳ ӱ ֯Ϥ–∟ ═

ứȴ 

6צ צ ᵀЭדӑ ▲ẞ(  г)Ȳל 3

Ҡ ֪ ▲ ⇔ ᵅᴖӑ ẞȲӑẃ ═ ȴҫҵ3 и

ᵑⱢ МӀ ☼ ṎИ↑ȳ о ӥᶠ Мȳ Ὥ х ▪ ȴ МӀ ☼

ṎИ↑ Ӑ╥ḥצ Ȳ֯ ד2023 ▲ẞϚ Ӄ ᾼּנ ȲT 2024

ṳד ԛ⇔ Ȳ ═ ȴ 

ד Ӂѫ Ԛ ᾼ104 М(  г)ȲЭד⇔ᾼБ ▲ᾼ

Мנּצ47צ ẞӁѫ Ȳᴾ45.2%(47/104)ȴѩ 2023ᴟ2024דԚ
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МȲ38צ Ẓד צ ẞӁѫ Ȳ43צ Ẓד ḥצӁѫ

ȲҟצדӁѫ ᾼ ֯Эד ҷᾼצ 14 ȲҟדḥצиӁӁѫ ᵀЭ

ҏד ᾼ 9צ ȴ 

  Ԛ (  г)ֽ ϡІỉȳ Мế ȳϱ⁮ѱ ȳӞЍ ӥ

ȳᴎ28Чế ᴃȳ⁮Ѝṭ4 ȳ ӥḋᾒ ӥȳᴫ ḋᶱ Ṗȳ

ȳϝи ȳМӔ ȳϚ ṭѬᶠ Њ Ὼ Ӫ ӥȳ ὭҁȳϮ

ȳЧЍ ᾬ Ȳ֯ ҟХד ▲М ═ צ ▲ẞӁѫ ц Ȳ

ֵ֯Ѝ ȳ Ȳ ὑ Ὥ ȲẒ῏ Ԛ׀Ȳᵀ ╥ ═ ạ

ᾼ ȴ 

ӑԛּנ ẞӁѫ ᾼҠ ֪╥ ▲ (щ ȳ ⇔ )Ȳᵀ ѻ֪

╥ắẞ ᾼ ȴ Ӂѫ ֯ …(ᾛ )ȳ ủ(╡

ῴᴟּוӒ)ȳ ֮(Әϵἤ ѦѬ ) Ӣ ᴯꞋצὙ ȲϚӎԚ Ҡצ−

Ӣ ᾨ Ȳ ᴖ ᾼ ₤ȳ ᵜ ế ⇔ Ꞌ ὑӁѫ (β

ế Ȳ2010)Ȳ֯Ӣ׀ϱὙ Ӂѫ ȴ 

Ԛ Мֽ ҖӀЁ ȳЁ₨‌ ȳ Мȳ⁮᷾ ֣ ṭ ыЍ

 Ὼ Ӫ ӥ Ȳ֯ ҟ ▲М ѿϱӑדἨϚדϚצ Ӂѫ ᾼּנ

Ȳ֯ 2024ᾼ ▲М⁯ϭ ẞӁѫ ȲӁѫ ᾼױֽצ оȲҠ

ד Ἠ╥֪ ▲ ⇔ ᵅᴖӑ ẞȲӑẃ ═ ȴ 

иӁ ▲Ꞌ֯ ᴩȲ ֽ Ϣ(2014)ׁשṅ

ᾼ Ҡ 0.91ȲӼᵛḕ֯װ ᴩ ▲ Ȳ ᾼ

Ɫ91%ȴⱢϠ ạכ ȲӦẒ ’ṎᶳЏц Ӏ╜Ἀ ֢

Ӏ ᴩ ц  Ȳѿ ᵍϤ–ᵅ ἸЍ Ӣ Ɫѻ ᾼ

ạ ȴ 

ӀṔ⇔ẃиέ   ᾭᾓȲҠиⱢϮ иӁ ᾓȸ Ϛ Ɫ

Ϥ– ϵ Ɫ ứᾼ ӀȲצ ҖӀȳ Ӏȳ МӀц о Ȳ

ẔМ и Ἠ Ὥᾼ Ҡѿ ẞ Ӂѫ   Ԛ׀ȷ ϡ
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Ɫ ֯═ МȲ ὔ№ ẞӁѫ ᾼӢ׀Ȳ и Ӑ

Ӂѫצ ᵀ֯ Ϥ–∟ ҷϠȲ ═ Ȳ ᵍ ϚḔ Ȳ

ֽ ҖӀȳ Ӏȳừ ȳ ᴎ ȳ ᴎӀȳ ȳ⁮᷾ ȳ Ὥ ȳ

ȳ Ӏȷ Ϯ Ɫ Ϥ–ᾼ֮ Ȳ ᵅ ȲҒ

ạȲԓ Сѿ Ȳֽῧ ȴ 

(Х)  ֵ ἤиέ 

Ɫ ᴷ ֯Ϥ–∟ ֮ Ӣᾬֵ ἤ ᾼכ Ȳ  

(  г)М╚ ҏ ▲ ⇔ ѹ ứ ▲ Ȳד Ӂѫ Ԛ ᾼ

  ᴩӢᾬֵ ἤиέȲиέᾼֵ ἤ╓ צ ⇔(Abundance)ȳᾬ

⇔(Richness)ȳᾬ ὼ ⇔(Diversity)ȳᾬ ᶁл⇔(Evenness)ȳד ⇔

ᴶӂᶁ (G-vaule)ц цӁѫ ᾼ ѩ ( 9)ȴҫҵЭד ứ ▲

⇔ Ɫ ứᾼ ᴎ ( 10)ц МӀ( 11)ᴩиέȴ 
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1. Ӂѫ Ԛ ᾼ   

 

9ȳ Ӂѫ Ԛ ᾼ ֵ ἤ  

ԓү   (  г)М╚ ҏ ▲ ⇔ ѹ ứ ▲ Ȳד

Ӂѫ Ԛ ᾼ Ԛ104 ᴩиέȴ 

דϤ–∟ẞ2015ד2010֯ ד ҒȲӁѫ ═

ứȴֵ ἤ╓ ד оЛЄȴ  
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(a) ⇔ (A)
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(b) ᾬ ⇔ (S)
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(c) ᾬ ὼ ⇔ (D)
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(d) ᾬ ᶁл⇔ (E)

0

0.5

1

1.5

2

2.5

3

2
0
1

0
2

0
1

1
2

0
1

2
2

0
1

3
2

0
1

4
2

0
1

5
2

0
1

6
2

0
1

7
2

0
1

8
2

0
1

9
2

0
2

0
2

0
2

1
2

0
2

2
2

0
2

3
2

0
2

4

(e) ד ⇔ ᴶӂᶁ (G) 

(2010=1)

όŦύ Ӂѫ  
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2. ᴎ  

 

10ȳ ᴎ ᾼ ֵ ἤ  

ᴎ ᾼ ӞЍצ ӥ ȳᴎ 28Чế ᴃȳϱ⁮ѱ ȳ⁮Ѝ

ṭ4 ȳ Ḕ ȳ ӥḋᾒ ӥȳЄЍ￼ȳṚּדЍ ȳг ӥϡ ȴ 

֯ ∟–Ϥד2018 ≡ ҒȲӁѫ ═ ứȴֵ

ἤ╓ ᵧ ϯ ȴ  

0

0.2

0.4
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2018 2019 2020 2021 2022 2023 2024

(e) ד ⇔ ᴶӂᶁ (G) 

(2018=1)
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(b) ᾬ ⇔ (S)
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(c) ᾬ ὼ ⇔ (D)

0.8

0.82

0.84

0.86

0.88

0.9

0.92

(d) ᾬ ᶁл⇔ (E)

όŦύ Ӂѫ  
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3. МӀ 

 

11ȳ МӀᾼ ֵ ἤ  

МӀṿӣ ϫϚצ ȲиᵑⱢ ☼ ṎИ↑ȳ ӥ ȳϝи ȳМ

Ӕ ȳ Ὥḋȳ Ḫᵾ҇Ѕ ȳ ѳ Ӣ ᴃȳ М רּ ȳṞ

ỉ ȳ цЄ ЍὭ 8.4Kȴ 

֯ Ϥ–∟ẞד2013 ד2018 ҒȲӁѫ ═

ứȴֵ ἤ╓ᾌ Єȴ  
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(c) ᾬ ὼ ⇔ (D)
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0.8

1

(d) ᾬ ᶁл⇔ (E)

0

1

2

3

4

(e) ד ⇔ ᴶӂᶁ (G) 

(2013=1)

όŦύ Ӂѫ  
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(г)  ᶳЏ ᴞᴩ כ  

Эד⇔ᴞѻ ᾼ 11,660ȲẔМҔ╗ 7,634ȳ

1,920ȳӃ 1,056ȳ ᾎ ᾼכ 1,050Ȳѿцᵜ 609ȴᴞᴩ

ᴩ ᾼ Ԛ 34 (ῶ7)ȲẔМѻ ѿ Җ ᾬ ⁯ ᴩ Є (2,574)ȳ

ừ ḈṾ (1,505)ѿц⁮ Ҡ (1,424)Ɫ ›Ϯֵȴ 

ᾼדѩȲЭד⇔ד2024 ҟֵדҏ ֵȲ֪Ɫ Ӏ╜Ἀỗ

ᾼ ϱצ ᴟ Ȳ ὑ ᾼ ạ╥ẓצ ᵗᾼȴᶳЏ

֯ ᴩ ᾼ֝ ȲϷצ═ ᾼ ȴӑẃẒ ’Ṏׁשṅ

⅍ ═ ֢ Ω ᾼᴞᴩ ᾼѠהȲṳ═ ạכ ȴ 

֢ ᴞᴩ  

֤   

Җ ᾬ ⁯ ᴩ Є   2,547  

ừ ḈṾ   1,505  

⁮ Ҡ   1,424  

ᴞ е Њ   1,081  

щᴓ   559  

ὧ   510  

ᴎ   474  

TNRS   443  

о Ẓ ᶳЏ   394  

ᴞ Ӣ   381  

[ ] ҵẃ ạ   333  

  280  

  270  

ЄӢ Ӣ   ṅ⅍  244שׁ…

М   188  

М е Ӫҟרּ Є   156  

⅜ὧ ᶺϚ Ӣ ֮   151  

ὧ Є Ẓ ’Ṏׁשṅ⅍  115  

[ ] №   101  

о   94  

Њ   81  

Ӱ ▲   63  
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ῶ7ȳ ֢ ᴞᴩ όύ 

֤   

Ὑ ῂ   59  

ừ Ѐ  43  

MusicFrogs  40  

  30  

в ȵх   23  

ῡЍ ▲Њ   22  

ЂὭỪῼӢ   15  

ыӂЍ Њ   15  

[ ] Ӵ ’  10  

  7  

ҡᴃѬ   1  

үҖḶОїẒ ᶳЏ   1  

 

(ϝ)  Ẓ ’Ṏ ṎΩ ♄  

ὑד2024 ҖӀϥṭ ┤ҁᶠ֮ ȳ МӀᴫё М е ứ

ạ Ȳ Ϣ Ԛ235ϢװȲ Ԛ213ȴѿц֯ԓ

Ӣ ד ѻ ♄ ᴩẒ ’Ṏ ṎΩ Ԛ6 Ȳ Ϣ 6,200פּ

ϢװȲѿϯиᵑ ȴ 

ד2024 Җ ϥṭ ┤Іᶠ֮ Ԛ74ϢװȲԚ 101

(ῶ8)ȴ 

ד2024 ҖӀϥṭ ┤Іᶠ֮ Ϣ  

ѡ  Ϣ  ( ) 

4/20 13 39 

6/1 17 8 

8/3 22 37 

9/7 22 17 

ế 74 101 
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ד2024 МӀᴫё М е Ԛ 161ϢװȲԚ

112(ῶ9)ȴ 

ד2024 МӀᴫё М е Ϣ  

ѡ  Ϣ  ( ) 

4/27 40 41 

6/22 41 24 

8/24 38 23 

10/26 42 24 

ế 161 112 

 

ԓד2024 Ẓ ’Ṏ ṎΩ ♄ Ԛ6 Ȳ Ϣ 6,200Ϣפּ

 ȴ(ῶ10)װ

ԓד2024 ♄ Ϣ  

ѡ  Ӏ ♄ ֤  Ϣ  

3/9 ừ  Ӏ  Ѝṭ֛Ӏ 600 

4/4 Ὥ  LOVEẐ ѡ 800 

8/17 Ӏ ṭЍӀ  800 

9/14 ҖӀ ϥ҇Ѝ ủ 1,000 

10/5 ҖӀ үҖᴞ Ӣ ’Ṏ♄  1,000 

11/10 ҖӀ Ɫ Ӣ ᾬᴖṛ 2,000 

 

(ϥ)  ạњҌḆ  

Ӧὧ Є Ẓ ’Ṏׁשṅ⅍ ῂ ᾎϢẒ ᾬ’ṎẦ ẁ ѱȲ

ᵂ ạњҌȲẦᵗӖ ֽᴶ ᵑ ȳ ếד ᾃ Ṷ Ȳ

ẁצ Ḗᾼ ᴯἨỰӖ ậȲѿцӑẃ ד ṎΩ ҠϚ֝ Ὅȴ2024

ד ᴩњҌв Ḇ ȲҔᵶ ӐӢ ȳиӁ ᾓȳ ạѠᾎ Ȳṳ Ḇ ∟

ᾼ ạњҌὍ֯Ẓ ▲ ᾼ ▲╓⁮МȲẁצ ḖᾼϢᴞᴩϯ ȳ

ԝ֙ȴḆ в ṓ  ϝȴ 
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(ϟ)  ӂ  

ὑ5ѣ8ѡϯр2 ѿ Ѡה ɦ113ד⇔ҵẃ ạ

Џᵂ ɧ2Њ Ȳ ֢֥ᵂ ᴯֽȸὭ цᴞ ’Ṏ ’Ṏ ц֢и ȳ֢

Ӏ╜Ἀцỗҵ ᴯ ȲԚ 60֤ ῏Ȳ Ϥ–ҭᴟЭԓ

ц כ Ȳ   Ѡ Ȳɪ ֢ ᴯ Ԛכ ȲᴞЭד⇔ ѿɦ

ἤ ɧѠהⱢѻȲ ֯’ ц ЍװӢὭҵȲ ᵍ Ӣ

Ӂѫ כ ȴ ֢ Ӏ╜Ἀ ֥ṿӣ ה ѠᾎȲ

ᴩϮ   ᾼ ѿᵓ∟ ȷ֪ ◕Б ᾎᶙԓ

Ȳ הạừѠ֪֮ױ ’ ȲЛ ὔứ ᴩӼ юϢϩ

ȴᴖᴕ ẞ ҟ ֢ד Ӏ╜Ἀцỗҵ ᴯ ▲ ѿ Ȳ╝ᶦ ∂

Ӵ Ϛ ▲ נּ ᾿Ȳṳה ᵓӣẒ ▲ ֫ ȲἨ ẁ

Ẓ ’Ṏׁשṅ⅍Ȳ ∟ ԛϱ ᴟὭ ’Ṏ Ӣ ▲

ȴҫҵẒ ’Ṏׁשṅ⅍ ᵂᾼ ц ạњҌц Ϸ ẁ

צ Ḗᾼ ậȲṳ∂Ӵ ▲ Line ֢ Ӏ╜ἈἭ Ϣ

ц Ϣ ҒϤȲҠ ẁᵛ ᾼ ȴҫ ҏᾼ

ᴩ ȸ цӁѫ Ѡהцṿӣ 16% ạ

Ȳ ṓ  ϥȴ 
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ϡȳ  

(Ϛ)  ԓ ᾼ ▲ц  

1. Ẓ ’ṎᶳЏ ▲ 

Ԛד2024 71 Ẓ ’ṎᶳЏ ▲Ȳ֯1,7875,442װ

▲ ẞ199,695װ ȲẔМ֯411װᾼ ▲ ẞ38,164װ ȲҔ

ᵶ Ȳװ227 Ȳӑװ298 ἤᵑᾼכ ȲӃװ65 37,574

ѻדȴ2024װ ὑ⁮᷾ ё ц ᾘỴᾼ МӀ ( 12)Ȳ

ṳ2צ ֢1 иᵑẃᴞү⁮Ӏׄӂ ԏ ц⁮᷾ ᴃ ᴃᾼּנ Ȳ

ԏ Ӧ⁮ЄӢ Ṇ ⅍ᾼ ᴔ ᴩ∟ Ể ▲Ȳ ᴃӦ

MusicFrogs ᴩ∟ Ể ▲ȲꞋ Ẕ҃ Ȳṳӑᶮכ ҵ ȴ

Ẕ֮҃ ӑ Ȳ҅ῶ ӭ›ҬиӁ֯ ёц Ὼᾼ ֮ ȲỮӑ

ẞ Ẕ֮҃ ȴ 

Ӧ ὨҠ῀Ȳ ӦᶳЏẦᵗ ▲ ᶙכЄ ᾼ ▲Ȳṳצ ᾼ

ᾼиӁ ᾓȴ∂ ӑẃ═ ᶳЏ ֥ᵂ ᴩ Ȳᵛ ֯ԓ

ᾼиӁ ȴ ᾼ֮ ȲӴᵛ ᴩ Ȳѿ ᵍ ȴ 

2. Ϛ Ӗ х иӁ 

ᴞ1ѣ1ѡẞ12ѣ31ѡȲ ῂ ȳṂ ȳ ё֮֯Ӗ

ȲԚ47צ נּ Ȳ иⱢ Ȳצ 10 ȳ ҡ 3 Ȳ

Ẕ 33 ᶳЏ Ɫ ∟ ȴ 
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12ȳ2024ד иӁ  
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(ϡ)  ёц ֮ ▲  Ὠכ

ד2024 .1 ▲ц  Ὠכ

ῂ ᾎϢẒ ᾬ’ṎẦ ȳ Ӣᾬֵ ἤׁשṅἬȳМѬи цẔ

Ầϩ ȳὭ ’Ṏ ⁮᷾и ȳ⁮᷾ ╜ἈᾼϢ ȳ ᶳЏ ᴯ֥

ᵂȲᴞ20241דѣ1ѡᴟ12ѣ31ѡᶙכ ▲ц ȲכὨֽϯȸ 

(1)  

ӢֵἬן ᾼ Ȳ ᵂḕ ѣ ᾼ ( 13)Ȳ4

ѣ 22,357 ֵȲẔ5╥װѣ 1,495ц6ѣ 1,190 ȴ4ȳ5ȳ6

ѣѻ ╥֪иᵑ 22,317ȳ13,877ȳ1,179Ӄ (ῶ11)Ȳ ȴ 

  

 

13ȳ2024ד ḕѣ  

  

14 72 34

22,357

13,896

1,190
442 83 178 58 39 11

0

5,000

10,000

15,000

20,000

25,000

1 2 3 4 5 6 7 8 9 10 11 12

(
)

ѣԌ
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ѣԌ֢ד2024 ᾼ цἤᵑ 

ѣԌ   Ӄ  ӑ῀ἤᵑ  

1ѣ 6 8   14 

2ѣ 42 30   72 

3ѣ 26 8   34 

4ѣ 19 21 22,317  22,357 

5ѣ 3 16 13,877  13,896 

6ѣ 2 9 1,179  1,190 

7ѣ 19 61 362  442 

8ѣ 24 49 10  83 

9ѣ 74 104   178 

10ѣ 19 38  1 58 

11ѣ 8 31   39 

12ѣ 2 9   11 

 244 384 37,745 1 38,374 

ḕ ѣ ᾼ 2~74 Ȳ9ѣ 74 ֵȲẔװ╥ 2ѣᾼ 42 (ῶ

12)ȴḕѣ ᾼ 8~104Ȳ9ѣ 104 ֵȲẔװ╥ 7ѣᾼ 61 (

14)ȴ9ѣ֪Ɫ֯ М ȲП›ṳӑ֯ױ ᴩ Ȳ֪ױ ֵᾼ

ȴ֯ 4ѣᴟ 6ѣ 37,373Ӄ ∟Ȳ7ѣП∟Ӄ юᴟḕѣ 362ѿϯ

( 15)ȴ֪Ɫ ֯6ѣ цᵜᴭȲѿ 2ѣᴷ~1פּ Ȳ8ѣП

∟ḥצ ᾼӃ Ȳ Б Єֵ ЭדᾼӃ Ȳ Ḁạ ёц Ὼ֮

Ἤצ ᵗȴ 

2ѣц3ѣ ᾼ Єὑ Ȳ4ѣП∟ ᾼ ѩ ֵȴ

ӱЭדБ Єֵ ҏ ֯Ѭ ҪḖ ᾼ Ȳ ֪ ҏ Ȳצṷ

Ữ∕ ȴ֯ 1ѣᴟ6ѣḕѣ ᾼ ц Лẞ 50 Ȳᵀẞ7

ѣ ц טּ ҒȲӃ ≡ юȲ ӑ ᾼӃ Б  כ

ᴟҠ ἤᵑП ₤Ȳ Ϸῶӱӑ ᾼӃ ϠȲҬ כ ═ ▲ ╥

Ẕ ȴ 
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14ȳ2024֢דѣԌ ᾼ ц  

 
15ȳ2024֢דѣԌ ᾼ Ӄ  

Ϯד ᾼכ ᴩѩ ( 16цῶ 12)Ȳ2022ד Ԛ

כ1,603 (Ҕᵶ ȳ цӑ῀ἤᵑ)Ȳ2023ד כ857 Ȳ2024ד

כ629 Ȳ ӱ ҵכ БὙ ᵅȴ ѣԌẃכȲ2022ד 2ѣ

ц3ѣ╥ ῴ Ȳ ҪȲ ὑẔ҃ѣԌȷ ҏ Ȳ

ֵ֯3ѣᴟ5ѣȴ2023דц2024ד Ϡҏ ᾼ Ȳϱҙד

0
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֯2ѣᾼ Ȳ 2ѣᴟ5ѣ ҏ Ȳ 1ѣц6ѣ П

ҵȲϷҏ ϯҙ7דᴟ9ѣ ҒȲ ╥Ӄ כⱢ כ Ἤ ȴ 

 

16ȳ2022דᴟ2024ד ц  

דц2024ד2022 כ  

 ד2024 ד2023 ד2022 

ѣԌ   
ӑ῀ 

ἤᵑ 
  

ӑ῀ 

ἤᵑ 
  

ӑ῀ 

ἤᵑ 

1ѣ 202 56 3 5 2 0 6 8 0 

2ѣ 379 56 0 36 23 0 42 30 0 

3ѣ 274 119 0 14 22 0 26 8 0 

4ѣ 50 79 2 11 21 0 19 21 0 

5ѣ 24 82 0 24 23 0 3 16 0 

6ѣ 8 26 0 10 12 0 2 9 0 

7ѣ 15 32 0 18 36 0 19 61 0 

8ѣ 17 45 0 144 213 0 24 49 0 

9ѣ 24 42 0 52 88 9 74 104 0 

10ѣ 9 30 0 25 38 0 19 38 1 

11ѣ 12 15 0 4 12 8 8 31 0 

12ѣ 1 1 0 0 7 0 2 9 0 
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(2) иӁ  Ὠכ▲

12ѣד11ѣᴟ2023ד2021 иӁᾼ Ȳᴯ ֥ 200*200е

ѐᾼ Ṇ ▲ Ȳ֯2024צד ▲ᾼ Ԛ 489ȲẔМ188

צ ▲ẞ ( 17)Ȳ Ɫ38.4% (188/489)ȴᴞ20241דѣ

1ѡᴟ202412דѣ31ѡȲԚ נּ▲266щᾼṥצ Ȳ1,327Ϣװ Ȳ ▲

Ԛ 1,726( 18)ȴ 

ד2024 ѻ иӁ֯⁮᷾ ё֮ ѿц МӀ Ὼ⅞ ҖỴ

ᾼ Ȳ ё֮ иӁѻ ѿ Џ цẔỂ ȳҖ᷾ ֭ѿ⁮ᴟ ѿҖ

ᾼ ц ᵗ֭Ể ᾼ ȴЭ֯ד Џ в ▲ẞЄ Ӄ Ȳ֯

Җ᷾ ֭Ὼ ё ᾼ ӥц ᵗ֭Ϸצ ▲ẞю Ӄ ȷ֯ Џ

вцẔҵ ȳҖ᷾ ֭ Ὼᾼ ӥ צ ᵜᴭц ȷ Ҫ

ѡ ᴞ1ѣ30ѡ Ởᴟ9ѣ5ѡȲ ҔᵶҖ᷾ ֭ȳ Џ Ể ц

ᵗ֭ȴ 

 

 
17ȳ2024ד иӁ  

ʌ Б ▲П  

ʌ иӁП  

ʉ ᵜц иӁ ᴯ 

ʅ Ҫ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 
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18ȳ2024ד ▲  

 

1ѣᴟ 3ѣ ▲ѿכ כ) ȳ ȳ )ⱢѻȲѻ иӁ֯Җ᷾ ֭ѿ⁮

ᴟ ѿҖц Џ Ể ȴ֯1ѣ30ѡ Ở ẞ ҪȲ2ѣ22ѡ

֯Җ᷾ ֭ Ὼᾼ ӥ ▲ẞᵜᴭц ( 19)ȴ 

 

19ȳ2024ד 1~2ѣиӁ   

ʉ ᵜц иӁ ᴯ 

ʅ Ҫ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ ▲  
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3ѣ֯ Ể ẞ Ҫ( 20)ȴ 

4ѣ֯ ѿ⁮ Ϛ Ӗ Ȳ4ѣἉ Џ в ẞ ҪȲ

֯ Џ в ▲ẞᵜᴭȳ цЄ Ӄ ( 21)Ȳ ỞҒ Ӄצ▲

ᾼ ȴ 

 
20ȳ2024ד 3ѣиӁ  

 
21ȳ2024ד 4ѣиӁ   

ʅ Ҫ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 

ʉ ᵜц иӁ ᴯ 

ʅ Ҫ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 
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5ѣ֯ ᵗ֭Ể ӥц Џ в ▲ẞЄ Ӄ ( 22)Ȳ צ

Ӄ ᾼ Ғ ȴ 

6ѣ ᵗ֭Ể ӥц Џ вᾼӃ юȲ Џ

ҵ Ϛ ЛюӃצ╥ ҏḥ( 23)Ȳ Ӄצ ᾼ Ғ ȴ 

 
22ȳ2024ד 5ѣиӁ  

 
23ȳ2024ד 6ѣиӁ   

ʅ Ҫ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 



ҵẃ⇔ד113 ц П שׁ  

62 

7ѣ֯Җ᷾ ֭Ὼ ё ӥ ẞ ҪцӃ Ȳ֯ ѿҖᾼ

М ֮ ▲ẞӃ ҏḥȲ Џ ҵ ӥ ▲ẞᵜᴭц ( 24)ȴ 

8ѣ Җ᷾ ֭Ὼ ё ӥᾼӃ Ὑ юȲ ᵗ֭Ể

ӥБ Ӄ Ȳ Џ Ể ϚṷӃצ╥ ȴ8ѣ7ѡ֯ ѿҖᾼ ֮

ẞן ᾼ Ȳ ỞἏ ▲∟Ȳ כ ( 25)ȴ 

 
24ȳ2024ד 7ѣиӁ  

 
25ȳ2024ד 8ѣиӁ   

ʉ ᵜц иӁ ᴯ 

ʅ Ҫ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 
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9ѣБ ▲ẞӃ Ȳ֪Ӄ Бכ ᴟ9еиѿϱ и ἤᵑᾼכ ₤ȴ

9ѣ5ѡ ẞ ∟Ϛװ ҪȲ ᵾП›ӑ ▲Ȳ9ѣ Ϥ∟ ▲

ẞЛюכ ( 26)ȴ 

 
26ȳ2024ד 9ѣиӁ  

  

ʅ Ҫ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 
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10~12ѣ ▲ѿכ כ) ȳ ȳ )ⱢѻȲѻ иӁ֯ Џ Ể ȳ

ᵗ֭ȳҖ᷾ ֭ѿц ֮ ( 27ȳ28)  

 
27ȳ2024ד 10ѣиӁ  

 
28ȳ2024ד 11~12ѣиӁ  

  

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ Ӄ иӁ ᴯ 

ʃ כ иӁ ᴯ 

ʃ иӁ ᴯ 

ʃ иӁ ᴯ 
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(Ϯ)  ᾼ ד о 

דᴟ2024ד2021 .1 иӁ ᾓ 

ᴞ ד2021 11ѣὑ ё֮ ∟Ӵᵛ ▲ ♄ ᴟЭȲ

▲ 48, 578 Ȳѻװ иӁ ֯ ѿҖᴟ ҖỴ Ϛ (

29)ȴ2021ד 11ѣᴟ ד2022 12ѣ ▲ẞᾼ ѻ иӁὑὧ ё֮

ѿҖȳ ѿ⁮ᾼ Ȳѻ ѿҖ᷾ ֭ⱢѻȲ ◙֭ȳ ᵗ֭ȳ ֭ȳ

֭ϷצиӁȲᴩ╜ ѿ ҭṭȳҖ ṭⱢѻȲМ ṭȳ ṭӼצṷ

иӁȷ2023ד ▲ẞᾼ иӁ֯2022ד ▲ẞ ֵ ᾼҖ᷾ ֭ѿ

⁮ᴟ ѿҖᾼ ҵȲḆֵиӁ֯ Џ Ể ȷ2024ד ▲ẞᾼ

ϠҖ᷾ ֭ѿ⁮ᴟ ѿҖᾼ ѿц Џ Ể ҵȲиӁ

ֵϠ ᵗ֭Ể ӥц ҖỴᾼ ֮ ȴ 

 
29ȳ иӁד  

  

ǒ 2021 

ǒ 2022 

ǒ 2023 

ǒ 2024 
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2. о 

12ѣד11ѣᴟ2024ד2021 иӁᾼ Ȳᴯ ֥ 200*200е

ѐᾼ Ṇ ▲ Ȳᴞ ד2021 11ѣᴟ ד2024 12ѣᾼ ▲ȲԚ307צ

צ ▲ẞ ( 30)ȲẔМ ∟ ᾼ צ

118Ȳᴾ38.4% (118/307)ȲҔᵶ ד1 ᾼ 64צ Ȳᴾ20.8% 

(64/307)Ȳ ד2 ᾼ 38Ȳᴾ12.4% (38/307)Ȳѿцצ ד3

ᾼ 16Ȳᴾ5.2% (16/307)Ȳ҅ῶҬצ ═ ▲ Ȳ╥Ҡѿ

ȴ ᵀ ϭҏד ᾼ 14ȲPצ 4.6% (14/307)Ȳ

ӱ ᾼ Ҡ ╥ Ẕ҃צ ᾼ ҟȲҬ צ

иӁ ᾼ ḕד ╥ ▲Ἠ╥ ֮֯ỰӖ ȴ═ צ ᾼ

צ 91 Ȳᴾ 29.6% (91/307)ȲҔᵶ ҳד צ ▲ẞ ᾼ Ԛ 16

Ȳᴾ5.2% (16/307)Ȳ2022דᴟ2024ד צ ▲ẞ ᾼ Ԛ24Ȳᴾ

7.8% (24/307)Ȳ2023דᴟ צד2024 ▲ẞ ᾼ Ԛ 51 Ȳᴾ 16.6% 

(51/307)ȴҫҵ2024ד ▲ẞצ ᾼ 84Ȳᴾ27.4% (84/307)ȴצ

ṷ צ иӁᾼ ╥ӑẃ ▲ Ғ ṥׂᾼ ȴ 

 
30ȳ иӁ  

ƴ 2023ד иӁ  

ƴ 2024ד иӁ  

ƴ Ẓדӑצ иӁ  

ǒ 2021ד ᴯ 

ǒ 2022ד ᴯ 

ǒ 2023ד ᴯ 

ǒ 2024ד ᴯ 












































































































































































