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ᴩ╜ ד107 5ѣ 14ѡ ứɦ ЁӢ ’Ṏ ᴥ ∂

ɧȲ֯ס МҶЍ ỴӢ ṆȲ ᾬ Ȳх Ӣ

ὭȲᶮכӢ Ȳὑ ЁӢ вП х

Ӣ Ȳи Ȳ’ԓṭЍ ṭ ПӢᾬ ѝоֵ ἤȲӉ

Ѝ ỴПɦῂ -Ӣ -Ӣ ɧ֮ Ȳ ֣Ϣ ᴞ ế ԚӢП Ȳ

∂ ɦ ȳЎȳṭȳ ɧП ЁӢ ᴥ Ȳ╥ⱢὭ ᶝ107-110

ד ᾼ ╜ ȴ 

⅜֮ Ӣ ∂ (3/3)(ѿϯ Ӑ )ӭ Ҕ╗ɦ

שׁ Ӑ Ӣ ’Ṏ ᴥ М ɧȳɦ Ӣװ ( ᾃ

)ПӢ Ṇὢ ɧȳɦ х иṹ Ὑ Ầᵗ Ẃ ᶙ

хכ ₇ ᵂɧȳɦ ᾃᾬ ֯иӁ▲ Ṇ ∂ ɧȳ

ɦ Ẃ ἨӢ Ṇɧȳɦ ЍӢ ’ṎЏᵂᵽȲ═ ֥╜

Ἀ ȳNGOȳNPOȳῂ ἨẔ҃ד ȲΩ Ӣ ’ṎП Ἐ

ц ᵂ∂ Ȳṳѿ ӂү Ϣ ’Ṏ

ɧ ȲѿṭЍ Ɫ їᵂⱢ ӭ ȴ 

Ӑ Ḇ ⅜֮ Ӣ П ὨȲ ⅜֮ Ԛ

305,884Ȳᴖ ᴯ(ᶄ ȳ ᾬ ֤ ȳ ю )

Ҡиέ Ԛ 242,904ᾬ(’Ṏ Ҝ 10.2%)Ȳᾬ Ɫ 4,254

(’Ṏ Ҝ2.8%)67,428ᾬ ӫמּ) ɦ Ὼắ ɧѿϱѩẂ

Ҝ 7.5%)Ȳᾬ Ɫ ӫמּ)4,227 ѩẂҜ 12.8%)Ȳ ⅜֮

Ӣ ╓ҏȲ ⅜֮ ᾬὑּמӫ ɦ Ὼắ ɧ ѩẂ

7.5%Ȳᵀᾬצ ⁯Ҝ12.4%ȲῶӱӐ צ ֵ ᾬȲ ӑ

ẃצԉᴶ Ἠ ᴩⱢȲ Ԓᴩ ᴩ ȲϠ ᾬиӁᴯ

П …Ȳ ю ᾬП ȲӼҠ ᴯ

ὑ ӂү ᴩиṹȲṿ֢ ȲṳҠׁש ֥ П

ѠהȲѠҠ ю ᾬ צ ֚ ȴ 

ӭ›Ἤ П ӱȲ и Ҡ ֪Ɫ ▲



LL 

ֵἨ ᴯо∂ ⇔ ᶶȲ╝ᵘϩ Ȳ Ӣ ϱП Ȳֽ⅜

ὧӀ ▲ ȲT ╥Ҡ Ӑ ӢПӢ Ϡ ⅜

֮ ᴶ Ғ ▲ᵘϩ ἨҒ ᴯо ∂ Ȳṿ Ḇ

ч╣ ȴ 

ⱢṿὭ ᶝБ ứП Ё вἬ П ᴯ Ӑ

П М ᴩП ֥Ȳ╝ ᴩ ⅜֮ Ӣ

( ᾃ )П ȲҔ╗Ѭ /Ѭ֭Ӣ ( ᾃ )ȳ ḋ( ӥ)ȳ

Ӣ ȳҖ ֮֮ᶮӢ ( ᾃ )ȳ ⅜ Ӣ

( ᾃ )ȳ Ѝᾬ Ӣ ( ᾃ )ȳѿц⌡╡ҙ ֥ Ԅ

Ṏ ὭӢ ( ᾃ ) гЄ Ȳṳ М ứ

ד ᴩ Ѡ ȴ 

ḋ( ӥ)Ӣ ( ᾃ )ПӢ Ṇὢ иȲ֢ Ӣ

Ṇὢ МȲѿӢᾬֵ ἤП ȲּפⱢ 9 5,612 аȲᴖ

ᵅᾼ╥ѬЁ’═ғ ȲּפⱢ 168 аȲẔѻ֪╥Ӑ ḋӢ ᾃ

Ɫ֮ᶮӂ Ȳị⇔ᶁЊὑ 5%Ȳ╝ ЛҏѬЁ’═ ϩȴҫҵȲ

Ӣ ԝὑӢᾬֵ ἤПғ П∟ᾼȲ⁄Ɫ оῈ ғ ȲẔ

7,285 аȲ ṓ ὭП Ȳ ὑ оῈ ϩП ἤȴ
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ȳ  

Ϛȳ ›ṕ 

ᴩ╜ 5ѣ14ѡד107 ứɦ ЁӢ ’Ṏ ᴥ ∂ ɧȲ

֯ס МҶЍ ỴӢ ṆȲ ᾬ Ȳх Ӣ ὭȲ

ᶮכӢ Ȳὑ ЁӢ вП х Ӣ Ȳ

и Ȳ’ԓṭЍ ṭ ПӢᾬ ѝоֵ ἤȲӉ Ѝ ỴП

ɦῂ -Ӣ -Ӣ ɧ֮ Ȳ ֣Ϣ ᴞ ế ԚӢП Ȳ∂ ɦ ȳ

Ўȳṭȳ ɧП ЁӢ ᴥ Ȳ╥ⱢὭ ᶝ107-110ד

ᾼ ╜ ȴ 

Ѝ ῂ Ἤӻ П ЍӢ Ṇ(Lower mountain 

ecosystems)ȲҔ╗ḋ ȳ ӥȳᴃ ȳᾈЎȳὭ֮ ֮ (Landscape)Ȳ

ὑϢⱢ♄ Ȳױ ֪ ⇔ Ἠ֮ о

(Fragmentation)כӢ ҷ Ἠᾬ ȴῺדẃȲ Ӣ

’Ṏ Ѡ֮כ Ȳᴖֽᴶטּ ӦϯᴖϱП Ѝῂ Ӣ ’ṎЏᵂȲ

Ầᵗῂ ѻ ֮֯Ӣ Ȳᴞ ЍӢᾬֵ ἤȳ ἤцӢ

֮’Ṏ Ṏ ֵ ֣ПӢ ἤȲ ֥ в‍╜Ἀ(Non-

Governmental Organization, NGO)‍ ᵓ(Nonprofit Organization, 

NPO)  (ѿϯ NGO & NPO)ד Ӣ ц ᴯȲԚ֝і

ц Ѝῂ Ӗ ѻ Ӣ ц’ṎЏ ȲWṳṼẔӢ

’ṎП ѻ Ȳv ֥ṭЍ Ḗ Ӣᾬֵ ἤ

Ә ᵓӣП ᾼӂ П ȴ 

⅜ὧ֮ ЄȲ֢֮ ֵȲ╝ⱢϠ ⅜֮

Ӣ ṆП ԓȲ Ӣ ȳ֯ ֮ ᾃ П Ȳ֥

ṳ Ӑ Ȳ∂ Ӑ в(Ӑ ) ⅜֮ Ӣ Ȳ вӢ

Ӑ ῂ Ὥ Ἠ ᾃП ȲH

йП’Ṏ Ȳ ЍӢ ’ṎЏᵂᵽ Ӵכ ₤

ӂү ’Ṏ Ȳѿ Ӣᾬֵ ἤȲѿ Ё Ầᵗ֢

ᴯ כ Ә ȴ 
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ϡȳ ӭ  

(Ϛ) ӭ  

⁮ ⅜֮ ЍἬҔᵶП ד ᾛȲӐ ὑ Ϛד

ứ ⅜֮ Ѝ Ɫ Ἰ800 mѿϯȲӂᶁị⇔Єὑ5%Пᵅ

ἸЍ Ѻ Ȳṳὑ ϡדᶙכ ⅜֮ ḋ( ӥ)Ӣ ṆМȲװӢ

ד ’Ṏ Ȳṳὑ ӂү ד Ϣ ȲױϮד

ӭ ᶙכ ⅜֮ ПӢ ∂ ȳ Ӣ Ṇ П

’Ṏ и ȳц х ȳ Ϥῂ ѝо Пῂ -Ӣ -֮

( ṭЍ )П ӭᵂⱢ ӭ Ȳ ӭ и ֽϯȸ 

1. ⁮ ⅜֮ Ѝ ⸗ צ ᾬ ᾬПӢ

▲ ȲꜜứӢ ’Ṏ ї ȴ 

2. Ӣ ⇔ ᴷȲ в ᾃӢ Ṇ

Ӣ Ȳ Ӣ Ԓ ᾃП ἤ’Ṏ ȴ 

3. ∂ ⁮ ⅜֮ Ӣ Ṇ ȴ 

4. Ṽׁשṅ П’ṎЏᵂ▐ Ȳ ứ’ṎЏᵂ ӭȳ Ҡ

П֥ᵂ ᴴȲ Ӣ ’ṎЏᵂᵽȴ 

(ϡ) Ϛ ȸӐ Бὑ Пӭכᶙד1 Џᵂ ӭ 

Ӑ ПӢ Ὠ ӱȲ ⅜֮ Ѝ вԚҔ

╗1,659ᾬ 354 ᾬȲӢᾬֵ ἤ Ȳ ◕Ӣ Ԛ

צ ԌП ᾬԚן 1,613 ȲԚ 152ȷ’Ṏ ᾬԚן

16,446ȲԚ 90 Ȳ Ὠ ⅜֮ Ѝ ᾃᾬ

Ҕ╗ּזЍӧȳ Ṕ ȳ ( )ȲẔװⱢ Ѭ ȳ ȳ ȳ

ȳּמᶠᵄ ȳ​ ȳӪ їȳ ȳҵẃϤ– ᾬ Ȳ

ᾃ ֮Ҕ╗ Ѝȳҙ⅜Ѝȳ Ѝ ὭӢ Ṇȳ ḋ( ӥ)Ӣ Ṇȳ

☼Ӣ Ṇȳ ֮Ӣ Ṇ ȴ 

⅜֮ Ӣ ȳῺ ῂד10 Ὥ ȳӢ

ᴕѝ ȳ Є иέц ЍӢ ’ṎЏᵂᵽҠ῀Ȳ
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ḋ( ӥ)Ӣ Ṇ Ѝ ὭӢ ṆПᾬ ὔ ( Ȳ(ײ ᾃ

֮ оПᾭ Ȳ Ӣ Џᾎ⌠ Ẕ ȴ 

ЍӢ ’Ṏ Ҕ╗ ᴁ╬ȳ ⇔ṿӣ ȳϢ

ᾬП ᾨȳҵẃ ѿцẔ҃ ҳЄ ȲᴖӐ ϱᴯ

⁄ѿх ᵂ ȳ Ӣ ֮’ṎȳМҶЍ ЍѺ ᴭ ȳ

ѿц ḟᾬ ֮ ҷȳ ײ ᴩ Ԓ ậᴩ

П Ȳ╝ѿӢ ȳ Ё֮ ἬᴾѩẂ ȳѿ

ц’Ṏ ᾬ иӁ ᴯ ֵἨ Ὼ’Ṏ П ЄП

⁄ ⅜֮ ֯Ӣ ᴯȲҔ╗Җ ḋ( ӥ)

Ӣ ( ᾃ )ȳὧ⅜ὧ ḋ( ӥ)Ӣ ( ᾃ )ȳ⁮⅜ὧ

☼Ӣ ( ᾃ )ȳѿц⌡╡ҙ ֥ Ԅ Ṏ Ὥ Ӣ

( ᾃ ) ҳ ẓצ ϩПӢ ( ᾃ )Ȳֽ 1

Ἤӱȴ 

’ṎЏᵂᵽ ὨȲ ⅜֮ ПϮ ▐ Ɫứ

ȳ֥֮֯ᵂ ∂Ӵ ạȲ ḋ( ӥ)Ӣ Ṇ Ὥ

ᾬ ⁄ ох ᵂ Ȳ ☼Ӣ Ṇ⁄ Ғ ▲ ȴ∟

иέ ứ⅜ὧ в ὧѱῂ Ӏӥ ῂ

ᵂⱢӐװ Ẃ Ȳṳ ᴩΩ Ӣ ’ṎП Ἐц ᵂ∂ Ȳ

֥ῂ ᴩ ᵂȲ ῂ ц Ὼ Ԛ֝ҒϤȲ∂Ӵ

Ә ạȲ ◕ Ὠ ȲӦῂ ᴩ ᾃ ֮

ᾃᾬ ⱢҠᴩȲӼ ῂ Ӣ Ṏ Ϛứצ ȴ

Ϛ Ὠиכ ֽϯȸ 

1. ⁮ ⅜֮ Ӣ ȸן ד в’Ṏ ᾬ

Пד Ӣ ᴕѝ ц Ȳ ᴩ╜

(Ӑ )Ӣ Ȳṳ Ӣ ⁮ ⅜֮ Ӣ ȴ 

2. Ὼ10ד ắӐ ῂ Ὥ Пῂ ᾓȲѿᵓӑ

ẃᴭ ẓ ᴩϩἨצ Пῂ Ԛ֝ ’Ṏ ȴ 

3. ѿ֮ иέȳᶶ Ӣ ᴷᾎ ⁮ ⅜֮ Ӣ

Ȳ ᴷ ⁮ ⅜֮ Ѝ Ӣ ⇔ ȴ 
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4. ứ ’ṎПᾬ Ἠ ֮( ḋ( ӥ)Ӣ ȳ Ѝ ὭӢ ȳ

☼Ӣ ȳ ֮Ӣ ȳ ֮ )Ȳṳң ’ṎЏᵂᵽȲ

Ὠ╓ҏ ⅜֮ ЍӢ ’Ṏ Ҕ╗ ᴁ╬ȳ

⇔ṿӣ ȳϢ ᾬП ᾨȳҵẃ ѿцẔ҃

ҳЄ ȲᴖӐװ Ὠ Ԓ ḟ ḋ( ӥ)Ӣ ṆП’

Ṏ Ȳѿ צ ◖ ᵂⱢ ḟ ѠᾎПϚȲṿ

ḋ( ӥ)Ӣ ṆПᾬ ᶁҠắẞ’ ȴ 

5. ⅜֮ ἤ Ӣ ȳ’Ṏ ▐ ц Ԓᴩ

ПϮ ▐ Ɫứ ȳ֯ ֥֮ᵂ ∂Ӵ ạȲ

ḋ( ӥ)Ӣ Ṇ Ὥ ᾬ ⁄ ох

ᵂ Ȳ ☼Ӣ Ṇ⁄ Ғ ▲ ȴ ϱ

ᴩ Ẃ Ȳ ứѿ ḋ( ӥ)Ӣ ṆⱢѻᾼ⅜ὧ в

ὧѱῂ Ầ Ӏӥ ῂ Ầ ᵂⱢẒ

Ẃ ȴ 

6. ’Ṏ ᾬ ֯иӁ▲ Ṇ ∂ ( ϡ Ḃ֤Ɫ ᾃᾬ

֯иӁ▲ Ṇ )Ҕ╗10 ṵ ȲҔ╗ ȳ ȳ

ЍӧȳӰῲȳӪזּ їȳЍ῍ȳ Ѭ ȳ ȳ

Ѝᴒȳ ȴ 

(Ϯ) ϡ ȸӐ Бὑ Пӭכᶙד2 Џᵂ ӭ 

Ӑ Ḇ ⅜֮ Ӣ П ὨȲ֥ ԓ Ԛ

2,223,395 ȲẔМв╜ ∂ е Ӣᾬֵ ἤ

Ԛ 199,256 ȷ ⅜֮ Ԛ 129,621 ᾬ (’Ṏ

Ҝ 8%)Ȳᾬ Ɫ 3,274 (’Ṏ Ҝ 3.1%) 58,180 ᾬ

ӫמּ) ѩẂҜ 7.2%)Ȳᾬ Ɫ 3,821 ӫמּ) ѩẂҜ 15.2%)Ȳ

⅜֮ ᾬὑּמӫ ѩẂ צ 7.2%Ȳᵀᾬ ⁯Ҝ 15.2%Ȳῶ

ӱӐ צ ֵ ᾬȴ 

Ӣ ᴯЛ֝ Ȳѿ ⇔ᴷ (Kernel-density Estimation)

⅜ Ӣ ПῈ иӁȲѿЍ ֮ӻꜜ П Ȳ

ᴖ ѻ Ɫ ᾬ ᴯȳỏ Ἠҏḥ ȲӼ
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Ὥ ἬѠᴣ’ Ἤ ᴷПֵ ἤ╓ צ ѩẂ ד ȲRẔ

ᴯᶁ ὑֵ ἤ ѹӢ ֵПᴯ ȴױ Ὠ ӱȲ ӑ

ẃצԉᴶ Ἠ ᴩⱢȲҠԒᴩ ȲϠ ᾬиӁᴯ

П …Ȳ ю ᾬП ȴ 

⅜֮ Ӣ ᴯ Ҕ╗ᾘЍе ( 185)ȳ ЍѺ ȳ

֮( ⅜ ᾘ )ȳү 28 Ѝᴟӥ ѣѷꜜ ȴ ⅜֮ ḋ

( ӥ)Ӣ ᴯ Ȳѿ ṭ Ȳậ Ӣװ Ҡ

П ◕ ᴯ Ȳ ӢПҳ ḋװӢ ȲṼ ᴯ ἤȲ

֥ᴯ ᴥ ᴩỄ֤Ȳṳѿ ᾬ ᾬ (’ ᾬ )ᵂⱢ҅ῶȲ

ҳ Ӣװ ( ᾃ )Ҕ╗Җ ֮֮ᶮװӢ ( ᾃ

)ȳ ⅜ Ӣװ ( ᾃ )ȳὧ⅜ὧ Ӣ (

ᾃ )ȳѿц ЍὭ֮װӢ ( ᾃ ) ȴ 

ѿ ╦ Ȳ Ёᵓӣ ⱢṼ ẃ ᴩи ȲἬ ӢП Ӣ

М( ⇔Ɫ 85.11%ȲKappa╓ צ(0.83 иӢ ₤֪ủ

ἤ оἨϢⱢ֪ צ╝ Єᾼ оȲֽϢЏ ȳ ȳ ֮ Ȳ

ӭ›Ҡ ᾼ Ϣ ᶾ Ȳẃᶶ ▲ оȲᵀṼ ד

Є Ѡѿ ậ ȴ֯ ֮ (‍ ’ צ Пᴯ ) ײ ᴯ

ᴩῈ иέМȲ Ὠ ӱײ ᴯ ᴩ ֮ …Ȳᵀ

ײ ṝϱҠ ҏ ᴔ ȴᴖҫϚѠ ȲӐ ◕ ’

צ ӥᴯ Ȳѿцײ ᴯ ᾼῈ иέМȲӼ ײצ ᾼ

ӢȲῶӱ═ צ ◖ ȳ ᴥ’Ṏ ȳ Ғ ֮

▲ȳṿӣӢᾬṮᾙ ᵂⱢȲҠ ᵅ М◖ Ȳṿ ᵍ

ắϡװ◖ Ȳᶁ Ḃ ֮ПѠהȴ 

֯ ЍӢ ’ṎЏᵂᵽ ὨМȲ ὑ (ד108-109)⇔ד108

Ԓ ᾃП ḋ( ӥ)Ӣ ṆПҳ Ӣװ ( ᾃ ) ᴩ Ȳ

ṳ Ӣ’Ṏ ПԚ Ȳ Ὠ ӱҳ Ӣװ ẒЄצ (

ү28 ṵ ’Ṏ ) ᴩ’Ṏ ᴩ Ӣ

ȴЏᵂᵽП Ϣ Ϸ ᴩϠ’Ṏ ᾼạứȲԛ ϚḔὑ

ӂү›Ȳ ד ȲѿϠ в ֥ᵂПҠ ἤȴ 
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Ӑ Ἤ П’Ṏ ȲẔМ ≡ Пв Ҕ╗

Ӣ Ȳѿ ẁ׀♄ ᵅײϺ Ɫӭ Ȳ Ԓ юᴔ

ṿӣȲṳḂӔ Ӗ◖ ᴩⱢȲᴖὑ сӢṎ ᾼ иȲ ϠҠ

ПҵȲ ὑỏ ᴯ П Ӽד Ȳ

ѿ ◖х Є֮ПѠה ᵂᾬȲ ẁ Ϛ ᶙ П

֮ ᴩᵓӣȲᴖ ӖḂ Ѡה∟Ȳצ ₇ᾼ ᴩ ᵛⱢ

ӭПϚȴҫϚ ’Ṏ Ɫү 28 ṭЍ ṵ ’Ṏ Ȳѻ

ѿ ю ( (ײ ȳ Ѧṿӣ ᶈȳ юἨ ạ☼ Ѵ

ȳѿц ᾬ ֮ ȴ 

∟ ═ ἤᾼ Ẃ Ȳ ᴩΩ Ӣ ’ṎП Ἐц

ᵂ∂ Ȳ ֥ῂ ᴩ ᵂȲ ῂ ц Ὼ

Ԛ֝ҒϤȲ∂ӴӘ ạȲ ◕ Ὠ Ȳ

Ӧῂ ᴩ ᾃ ֮ ᾃᾬ ⱢҠᴩȲӼ ῂ Ӣ Ṏ צ

Ϛứ ȲѹӑẃӼҠ ϱ ὑ ӂүἨ ῂ

ᴩиṹȲ ד֢ ᴯ Ȳẃׁש ֥ П ѠהȲѠ

Ҡ юᾬ ᾼ ֚ ȴ ϡ Ὠиכ ֽϯȸ 

1. ⁮ ⅜֮ Ӣ ȸן ד в’Ṏ ᾬ

Пד Ӣ ᴕѝ ц Ȳ ᴩ╜

(Ӑ )Ӣ Ȳṳ Ӣ ⁮ ⅜֮ Ӣ ȴ 

2. иέ ᴩ ᴩⱢ ᾃᾬ ֮П ȴ 

3. ᶙכ ⅜֮ ײ иέȳṳ ᾬײ ֮П

ἤȴ 

4. Ϛ ứП 2 Ẃ ἨӢ Ṇ ד ’Ṏ Ȳ

ṳ ὑẔỂ ῂ ᴩ ȴ 

װ1 .5 ӂүȲ ֥╜Ἀ ȳNGOȳNPOȳῂ

ἨẔ҃ד Ȳ Ẃ ἨӢ ṆП’Ṏ ╟ᴩᵺ

שׁ ḟѠᾎȴ 

װ2 .6 ЍӢ ’ṎЏᵂᵽȲ═ ֥╜Ἀ ȳNGOȳ

NPOȳῂ ἨẔ҃ד ȲΩ Ӣ ’ṎП Ἐц

ᵂ Ȳ ϱ ӂүȲԚ Ӂ3 ȴ 
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7. ᾃᾬ ֯иӁ▲ Ṇ ∂ Ҕ╗10 ȲҔ╗ ȳ

ȳЍ ȳ Ṕ ȳ ȳ ȳ ȳ ȳ

Ṕ ȳЄ′ Ȳцϯԝ ӭȸ Ϛ Ἤ ПӢ

(Ԛ18)ȳ Ϛ Ӣ ᴯ(ᵶ ᾬȳ

ᾬ ắ’ Ѥ)ȳҠ ᴩ╜ ȳṶ Ὥ ȳ֮ ἨῈ

Ԉ▲ Ṇ вד Ȳṳ ᴩ ȴ 

(ҳ) Ϯ ȸӐ ϮדБᶙכПӭ Џᵂ ӭ 

שׁ .1 Ӑ Ӣ ’Ṏ ᴥ М ȴ 

2. ⱢϠ ’Ṏᴩ П Ȳᴟю╚ Ϛ Ӣװ ᴩӢ

Ṇὢ Ȳṳѩ Л֝ ѠהПӢ Ṇὢ ᵑȴ 

3. ᴟю Ӣװ2 ’ṎЏᵂᵽȲ═ ֥╜Ἀ ȳNGOȳ

NPOȳῂ ἨẔ҃ד ȲΩ Ӣ ’ṎП Ἐц

ᵂ∂ Ȳᴟю Ӂ1 ἨẔ҃ Ω ѠהϚ⁄ȴ 

4. ᴟю װ1 ӂүȲ ֥╜Ἀ ȳNGOȳNPOȳ

ῂ ἨẔ҃ד Ȳ Ẃ ἨӢ ṆП’Ṏ ╟ᴩ

ᵺ שׁ ḟѠᾎȲᴟю Ӂ 1 ἨẔ҃ Ω Ѡ

 Ϛ⁄ȴה

5. Ϛ ứП 2 Ẃ ד ’Ṏ Ȳṳ ὑẔ

Ể ῂ ᴩ ȲẦᵗ Ẃ ᶙכ 2Ԉх ₇

ᵂȲṳ∂Ӵ Ẃ  ȴה

6. 2 х иṹ Ὑ ȴ 

7. ═ ן Ӑ вП’Ṏ ᾬ ד Ӣ ᴕѝ ц

ȲḆ ⅜֮ Ӣ ȴ 

8. ᾃᾬ ֯иӁ▲ Ṇ ∂ (∂ ᾧ цẒӢ 10)Ȳ

цϯԝ ӭȸ 

(1) ϡ Ἤ ПӢ ȴ 

(2) ϡ Ἤ П ḋ( ӥ)װӢ ( ᾃ )ȴ 

(3) ϡ Ἤ П Ӣ ȴ 
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1 ⅜֮ ֯Ӣ ᾃ ᴯ  
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2 ⅜֮ ֯Ӣ Ӣװ ( ᾃ )ᴯ  
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Ϯȳ Џᵂ ӭ 

(Ϛ) Ḇ ⁮ ⅜֮ Ӣ ’Ṏ  

ן ד (Ӑ )в⸗ Ἠắצ ᾃ ᾬПד Ӣ

ᴕѝ ц Ȳṳ ᴕɦ Мᴫ Ѝ Ӣ ’Ṏ

▐ П ɧȳɦ ⅜֮ Ӣ ∂ (1/3)ɧ ɦ ⅜֮ Ӣ

∂ (2/3)ɧП GIS Ȳѿ ҏ Ӣ Ȳṳ

Ḇ ⁮ ⅜֮ Ӣ Ȳ Ϡן ϱ ᴯ ҵȲӼ

ᴩ ’Ṏ П Ȳṿ ⅜֮ ’Ṏ ḆҒὙ ȴ 

(ϡ) ׁש Ӑ Ӣ ’Ṏ ᴥ М  

› ⅜֮ ЍиכХ Ӣ ṆȲҔ╗ ḋ( ӥ)

Ӣ Ṇȳ Ѝ ὭӢ Ṇȳ ֮Ӣ Ṇȳ ☼Ӣ Ṇȳѿц ֮

ȲṳὑӐ שׁ ⅜֮ Ӣ ’Ṏ ᴥ М Ȳ֢

Ӣ Ṇứ ֽϯȴ 

1.Ӣ Ṇȸϭ Ӣ Ṇ (Ecosystem)…ӦӢᾬ цẔ

ӻФᵂӣᴖᶮכПȴϚ Ӣ ṆҔ╗Ӣᾬ( ᾬȳ ᾬȳ

Ӣᾬ )цẔἬӢ׀ᾼ ȴ 

2.ḋ( ӥ)Ӣ Ṇȸ ḋ╥╓ѿ Ὥ ᾫⱢѻȲצϢӖỰᴰ

Пḋ Ȳᴖ ḋӢ Ҕ╗ Ὥ ᾫ ȲӼҔᵶ ӣ֮ȳЍὭȳ

ᾈЎȳ Ἤᴾ ᾼῈ ȲᶮכϚ Ӣ Ṇȴ 

3.Ѝ ὭӢ Ṇȸ ЍⱢϢ ὔẞ ᾼӢ Ȳᴖ Ѝ

Ὥ⁄╥ вП ὭȲ Пᾬ ᶮכ ᵑПṼ׀

…ȴ 

4.֮Ӣ Ṇȸ ֮ᴯὑѬ ӻ ȲӦὑ֢ ᾬ ᾼḛ Ȳ

Ҡ ẁ ᾬ иẁ Ȳ╝Ӣᾬֵ ἤ ȲѹᶮכϚ Ӣ

Ṇȴ 
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5.☼Ӣ Ṇȸ ☼Ӣᾬ Фד Пכ ṆȲ ὑ☼

Ѭ П ѬӢ Ṇȴ 

6. ֮ ȸ ֮ …╓ ᾼ֮ᶮἨ֮ Ȳ

֮ױ ӼᶮכϚ Ӣ׀ Ȳֽѣѷꜜ( ֮֮ᶮ)ȳ

Ѝ Ϝ Ὥ ( ᴯⱵ ֮ᶮ) ȴ 

Ӑ Ἤ П֮ ᾬ (ị⇔ȳ

ị֣ȳ Ἰ ⇔ȳӢ ȳᾬ ҏḥ ᴯȳԓү ֮ ϯ ֮

Лᵓ ╟П ӣ֮ ȳ ȳ

֮ ἤ ȳ ֮ᴞ Ӣ ϩȳЁ ▲ ȳᵂᾬ ἤ и

Ӂ ȳ ֮ ѿц ד ) ᴩӢ ’Ṏ

ᴥ М Ȳṳ Ϥ ⅜֮ ד ’Ṏ ᾃ

ᾬ ֮П Ȳ∟ ЍӢ ’ṎЏᵂᵽ ᴩ’Ṏ

ȴ 

(Ϯ) װӢ ( ᾃ )ПӢ Ṇὢ  

ⱢϠ ’Ṏᴩ П Ȳ╚ Ϛ Ӣװ ( ᾃ ) ᴩӢ

Ṇὢ Ȳṳѩ Л֝ ѠהПӢ Ṇὢ ᵑȴӭ›

ứѿὧ⅜ὧ ḋ( ӥ)Ӣ Мᾼ ЍὭ֮װӢ ( ᾃ )Ȳ

ᴩӢ Ṇὢ (∟ Ɫ ϱᴯ ╝Ḇ֤Ɫ ḋ(

ӥ)Ӣ )Ȳ Ḃ Ẕ҃כ Ѡה ȲӢ Ṇὢ

П ȴ 

(ҳ) ЍӢ ’ṎЏᵂᵽ ӂүғ  

Ӑ ד ᴩПכὨѿц ὍҠן Пװ (ѝ ȳ

ᵫȳ ȳ Ὅה ᴯ )Ȳ ֢ цẔᴩ╜ Ἤ П

Ȳṳ ד֢ ᴯẔ Ӣ ’Ṏ ᴥ М ֥ᵂ

ПҠ ἤȲ ϱ ᵂⱢ Ȳ Ӣ ’ṎЏᵂᵽȴẔ∟ԛ

Џᵂᵽ ὨȲԛכ ֢╜Ἀ ȲכӴ ӂүȲԚ֝

שׁ ’Ṏ Ȳ ֢ ᴯὑ МἬ Пғ Ȳṳ Ɫӑ
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ẃ ⁮ ⅜֮ Ѝ ( ᾃ )Ӣ Ṇ Ṇ П ȴ 

(Х) Ẃ ἨӢ Ṇ  

› Ἤ∂ӴПẒ Ẃ ȲẦᵗ Ӣ ∂ӴȲẔМ

Ҕᵶῂ Ӑ ȳӢ ȳẔ҃ד ᾓȳNGO/NPO

ἨẔ҃ד ᴯП֥ᵂ ȳ ᾃӢ ṆП╓ Ȳ ẔиӁᾭᾓȲ

ṳẦᵗ ֮ῂ Ϡ ẔӢ Ṇὢ ғ П ἤ ᵓӣѠהȴ 

∟ ═ Ẃ ד ’Ṏ Ȳṳ ὑẔỂ ῂ Ἠ ᴯ

ד ᴯἨῂ ᴩ Ȳ М 2 х иṹ Ὑ

ѿцẦᵗ Ẃ ᶙ2כԈх ₇ ȲWṳ∂Ӵ Ẃ

 ȴה

(г) Ḇ ᾃᾬ ֯иӁ▲ Ṇ  

Ӑד⇔ѿᾧ цẒӢ ⱢѻȲ ⁮ ⅜֮ Ӣ

Ȳẃ ᾃᾧ цẒӢ ֯иӁ Ȳṳ ױ ›

Ἤ ПӢ ȳ ḋ( ӥ)Ӣ װ ( ᾃ )ȳѿц

Ӣ Ϯ ᴩ Ȳ֥ԛ Ϥᴟ ᾃᾬ ֯иӁ▲ Ṇ

Мȴ ∟ԛ ה֢ Пᴭ ▲ ғ ȲỞҠ֯ ᾃ вȲ▲

╥ᵡצҠ П ᾃἨ’Ṏ ᾬ ᾼҏ ȲѿᵂⱢ∟ П’Ṏ

ἨṼ ȴ 

ϱ Эד⇔Џᵂ ӭц ҟᶙכṶ ẞ МҶЍ ȳ

ᾬ х Ӣ Ὥȳ х Ӣ ȳѿц’ԓṭЍ

ṭ ПӢᾬ ѝоֵ ἤ ӭ ȴ 
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ȳ ╟Ѡᾎ 

Ϛȳ ☼  

Ӑ Пϱᴯ ɦ ЁӢ ’Ṏ ᴥ ∂ ɧѻ Ɫ

МҶЍ ỴӢ Ṇȳ ᾬ х Ӣ ὭȲᶮכ

Ӣ ȳ х Ӣ ȳѿц’ԓṭЍ ṭ ПӢᾬ ѝоֵ

ἤ Ɫ ӭ ȲᶙכӉ Ѝ ỴПῂ ȳӢ ȳӢ П

֮ ȳ ֣Ϣ ᴞ ế ԚӢП Ȳ ∟∂ Ўṭ П ЁӢ

ᴥ ȲᴖӐ ѻ ѿӉ ⁮ ЍПῂ ȳӢ ȳӢ П֮

֣Ϣ ᴞ ế ԚӢП Ɫ ӭ ȴ 

Ӑ Ϛד( ᴥ и ᴥ )ứ ⅜֮ Ѝ Ȳṳ

ὑ ⁮ ⅜֮ Ѝ ⸗ צ ᾬ ᾬПӢ

▲ Ȳꜜ ứӢ ’Ṏ ї ѹᶙכ Ӣ

⇔ ᴷȲ в ᾃӢ Ṇ Ӣ Ȳ Ӣ Ԓ

ᾃП ἤ’Ṏ Ȳṳ Ӵ ⅜֮ Ѝѻ ѿХ Ӣ Ṇ

( ḋ( ӥ)Ӣ Ṇȳ Ѝ ὭӢ Ṇȳ ֮Ӣ Ṇȳ ☼Ӣ Ṇȳѿ

ц ֮ )Ɫѻȴ 

ϡד( ᴥ и ᴥ )ᶙכ ⅜֮ ḋ( ӥ)Ӣ ṆМȲ

Ӣװ ד ’Ṏ Ȳṳὑ ӂү ד Ϣ ȲṼׁש

ṅ П’ṎЏᵂ▐ Ȳ ứ’ṎЏᵂ ӭȳ Ҡ П֥ᵂ

ᴴȲ Ӣ ’ṎЏᵂᵽȲӑẃӼҠ ῂ ֮֯ ѿӐ Ἤ

∂ П ᾃᾬ ֯иӁ▲ Ṇ ȴ ᴩ ⁮ ⅜֮ Ӣ

ᴩד П ȴ 

Ӑד⇔( ᴥמּ и ᴥ ) ⁮ ⅜֮

Ѝ ⸗ צ ᾬ ᾬПӢ ▲ ȲᶙכӢ ’Ṏ ї

ȲиέװӢ ПӢ Ṇὢ ȲӦϱᴖϯ ᴩ

Ӣ ᴯ Ȳ ∟ ЍӢ ’ṎЏᵂᵽ

ӂүȲѿ ứӢ ’Ṏ ᴥ М ȲҔ╗֢Ӣ Ṇᾬ

֪ ȳ’Ṏ ▐ Ȳ ӦϯᴖϱПѠה ᴩ ( 3)ȴ 
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דϮױ ӭ ᶙכ ⅜֮ ПӢ ∂ ȳ Ӣ

Ṇ П’Ṏ и ȳц х ȳ Ϥῂ ѝо П

ῂ -Ӣ -֮ ( ṭЍ )П ӭᵂⱢ ӭ ȴ 
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ϡȳ в  

Ӑ Ϯד Ȳ֯ װ Ӣ ’ṎЏᵂᵽМȲ

ứ ⁮ ⅜֮ ( Ѝ Ὥ)ȳЎ( ☼ȳᾈЎ)ȳṭ( ḋῂ )ȳ

( Ỵ ֮)П ᴥᾬ Ἠ ֮( ֮ )ȲᵂⱢ ≡

ᴩד ’Ṏ ╟П ȴ 

иέȲ ֮֯ῂ ȳ ῏ȳЁ֮ ȳ

Ẕ҃ᾎ҆ ᴯȳ‍ ᵓ ẓצ ’ṎЏᵂ П ᴯ

Ὠ ҏ’Ṏ ▐ Ȳӑẃ ẁ ד ᴯ ᴕȲ ֥

֢ ἨЏ ᾬ Ȳх Ӣ ὭȲɲ Ӣכ Ȳ

ὑ ЁӢ вП х Ӣ Ȳи

Ȳ’ԓṭЍ ṭ ПӢᾬ ѝоֵ ἤȲ ֣Ϣ ᴞ ế ԚӢ

П ȴӦὑ ȳЎȳṭϮ῏ПӻФᵂӣ Ɫ Ȳѹ ֥ϱᴯ

ɦ ЁӢ ’Ṏ ᴥ ∂ ɧП Ѡה ᴩ Ȳ כ

Ѝ ᾼ ȴ 

(Ϛ) ⅜֮ Ӣ Ḇ  

ן ד (Ӑ )в⸗ Ἠắצ ᾃ ᾬПד Ӣ

ᴕѝ ц Ȳṳ ᴕɦ Мᴫ Ѝ Ӣ ’Ṏ

▐ П ɧȳɦ ⅜֮ Ӣ ∂ (1/3)ɧ ɦ ⅜֮

Ӣ ∂ (2/3)ɧП GIS Ȳѿ ҏ Ӣ Ȳ

ṳḆ ⁮ ⅜֮ Ӣ ȴ 

Ӣ ẃ ѻ ⱢӢ ד ȳ Ђ ѝ῀ Ғ

Ṇ ȳ╜Ἀׁשṅ Ṇ ȳ Ӣᾬֵ ἤ ϤЀ ȳ֮

Ṇ (NGIS Ё )ȳ֢ᾬ ( ȳ ӀӢ

ᾬֵ ἤ ȳ ᾬ ײ ( ῂ)ȳ е Ӣᾬ

ֵ ἤ ῀ ӂүȳв╜ Ὅӂү)ȳ Ӣᾬֵ ἤ

(https://www.tbn.org.tw/)ȳӐ ▲ ȳ נּ

ȲҠӦϱ ậ ֮ ᾃᾬ ȳ ֯ Ȳ ֥ GIS

ᶾ цҠ ᴩᶶ ▲ иέȴ 
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(ϡ) ׁש ⅜֮ Ӣ ’Ṏ ᴥ М  

1. 107-110ЁӢ ’Ṏ ᴥ ∂ ứӐ ᴩ  

107-110 ЁӢ ’Ṏ ᴥ ∂ ứӐ(2018)Ȳὑ

⁮ ⌡╡ҙ Ӣ ẞɦЄ ᾼӂ ֮ Ɫױ ế Ӣ♄Ӣ

֮ Ȳ֮ᶮӂỌ ֥ ᵂȲᴖᴯὑᴫ ӂ МҶЍ Пὧ Ѝ

֮ Ѻ Ѝ֮ Ɫ ╓ ᾬ ֮ Ȳֽ Ѭ ȳ ȳ ȳ

Ѝ ȳᴊ ȳᴔ ᾬ ȴɧȲᴖϱ ӭ Ҕ╗ ֮ ȳ

⁮֮ ѿц ⅜֮ ᴯ ȴ 

ѝМḆ Ӑ Ṏ Ҕ╗ϮЄ ȴ 

רּ (1) ֮ Ȳ ɦṭЍ ɧҒѿ’ṎȲ Є ₤

х Ӣ ȴ 

(2) Є’ ╓ ᾬ ֮Ȳ Ғ ȴ 

(3) ⁮ ц⌡╡ҙ ֥ ȲṼӢ Ὥ ⁄Ȳ Ӑ

Ё П ὭȲ ẁὭ Џᵂ Ȳ Ӣ Ὥ ȴ 

Ӧϱ в Ȳᴭ ЍὭ֮ȳ ЍѺ ȳ⌡╡Ѻ ȳ ỴὭȳ

Ӣ ȳ֮ ֮ ᴥ Ȳѿ ȳ ȳ Ѡה о⁮ Ӣ Ṇ Ȳ

╝Ӑ ѿ⅜ὧὭ Ἤ ПӐ ᴩ╜ ᴩ ן Ȳ

Ҕ╗ Ӏ ⅜ὧ (Ӑ )֢ᴩ╜ Ȳ╝ ⅜֮ Ӣ ’Ṏ ᴥ

М ứᶁѿϱ ᴩȴ 

Ӑ Є и Ѝ ПṪ ȳ Ὥ

ȲӼҔ╗ ὑ ЍПᴩ╜ Ӏӧ҇ ȳẓЄ ₤х Ӣ

П (г ȳḏὭ ȳּר ȳв  ȳЄ ȳ Ѝ ( Ѝ

Ὥ֮)ȳ ȳЄ )ȳӥ ( Ӣ֮)ȳЄ ( ЍѺ )ȳЊ

( ЍѺ )ȳὭ ( ЍѺ )ȳҿ (ҙ⅜Ѝ)ȳ Ѝ ( Ѝ)ȳ

  ( ἉЍᴞ е ) ‍ Ѝ֮ П ᴩ╜ ( ȳӘ

ׄ ȳ Ừ ) ȳе ȳ Ὼᴩ╜ ( ȳ ȳ

Єῂ ȳЧύ ) ȷ⅜ὧ Ѝ (Ϯ֮  ᴫ ȳ ᴫ ȳ

ύ ᴫ ȳẃ ᴫ )ȳẓЄ ₤х Ӣ П ( ȳ
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ȳв ȳ ȳ ȳὥ ȳ⌡╡ ȳ О )ȳ⌡╡

ҙ Ѻ (╡ѡ ᴫ ȳὥЍ ȳ І ȳḶО ȳṞ₨ ȳ⌡╡

ȳ א ‍ Ѝ֮ П ᴩ╜ (ὧ ȳὭ ȳṾҍ ȳ

ὥ ) ( 4)ȴ 

Ӑ Ἤ П֮ ᾬ Ȳṳ

Ϥ ҳ Ӣ ( ᾃ )╥ᵡ ᾃᾬ ֮П Ȳ∟

ЍӢ ’ṎЏᵂᵽ ᴩ’Ṏ Ȳ ’Ṏ

∟ Ở ứӢ ’Ṏ ᴥ М ȴӢ ▲ Ɫ

Ӑ ϮדẃἬן Пᾬ ᴯȲҔ╗ ▲Ἠ ậ Ȳ╝Л

цѠᾎц ȳ Ȳ ᵓӣҏḥᴯ ᴩиέȷᴖ Ɫ

ἬӔ ѿц ὍПᵍ ╦ Ȳ ϱ Ẇ ∟Ȳ

ᵛҠ П ҏⱢ֢הѻ Ȳṳ ד П ȲԚ֝

ӑẃҠᴩП ḟѠ֣Ȳ ᴖ ᴩ∟ ’Ṏ П ứ Ѡ Пׁש ȴ 
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4 ⅜֮ Ѝ  
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(Ϯ) Ӣ Ṇὢ ╓ ᴷ  

The Economics of Ecosystems and Biodiversity (TEEB)ὑ2010ד

Ӣ Ṇὢ (Ecosystem Services)ứ ⱢɦϢ Ӣ Ṇ ᾼἬצ

ᵓ ȲҔ╗ ẁ ᾬȳ ế Пẁ ὢ ȳ ạ☻Ѭế П

ὢ ȳ ȳ ếѝо Пѝоὢ ȳѿц ═ӢᾬӢ׀

ᾼ и Пќ═ὢ ɧȴӦױҠ῀ȲӢ Ṇὢ ╥╓Ϣ ᾿ Ἠ

Ӣ Ṇ ẞᾼᵓ Ȳѻ Ҕ╗Ӣ Ṇ֣ ȳῂ Ṇ Ϥᾼᾬ

ế ȳṳ ắế оẃᴞ ῂ Ṇ ᾼ ᾬȲѿц᾿ ẁ

Ϣ ῂ כ ᾼӢ ὢ ȲֽϢ ṹӣП Ὲ Ѭ ȴӢ

Ṇὢ ֝Ӏ ϱ ᴩӻὔᾼὢ Ȳ ẁϢ ȲᵀЛ֝ὑϚ

ὢ ᾼ╥Ӣ Ṇὢ ҬצϚЊ и ϤӀ ᴩ Ȳ Ӧὑ

Єֵ ᾼӢ Ṇὢ ẓצеԚ Ἠ еԚ ᾼ ἤȲֵ ᾎ ϤӀ

ᴩӻὔ ( ∂ Ȳ2016)ȴϢ Ṽ ᴞ Ӣ Ṇ Ӣᾼ ₇ ὢ

ѿӢ׀Ȳṳѹќ Ȳ֝ Ϸắẞ ♄ ᾼ (Kindler, 

2016)ȴ 

Ϛ ֝Ӣ Ṇὢ ẓצПẁ ὢ ȳ ὢ ȳќ═ὢ

ѝоὢ ҳЄ ὢ МȲӼᵶצ ṿӣϱᴟ֯׀ϱᾼ ȲϷ ╥

ӦϢⱢṿӣȳҒЏȲ᾿ Ἠ ᷾Ϥὑῂ ᾼẁ ὢ ȳ

ќ═ӢᾬӢỄПἋ ẞѝоἨӑẃ ᾼ’׀ ҳЄױ Ӣ Ṇ

ὢ в ȲӐׁשṅ Ϛṷ Ɫẓ ᾼӢ Ṇғ Ẃֽϯ(Daily, 1997; 

MA, 2005)ȴ  

1. ẁ ὢ  

╓ Ӣ Ṇ ᾼ֢ ₇Ȳ ṷ ₇Ҕᵶȸ ᾬ ᾼẁ Ȳ

ן ȷЏ ₇ ₇ᾼ ᾬ Ȳᾛ╓› ᵂ ѻ

Ӣ ᴩⱢц М Ḗȷ ẁ Ȳᾬ о ϱᾼ ӢȲֽ

Ѭᾼᴯ Ҡ Ӣᾼ ϩȳӢᾬ Ἤ ᾼӢכ ȷ ֪ Ȳ

Ҭӣὑ ᾬ ếӢᾬᶾ ᾼ ֪ ȴ 
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2. ὢ  

Ӣ Ṇ ᾼ ᵂӣМ ᾼ Ȳ ṷ Ҕᵶȸ оῈ Ȳ

Є Мᵮןо ᾬ Ȳ Ὲ ȷ ȳѬиȲЛ֝ᾼЁ

֮ᵓӣ ₤Ȳ ὑ צ ᾼ ȲẂֽȸỆ ᵂӣ

вᾼ оȷ оѬ ȳ ᾬȲ Ӣ Ṇ ϤӢ Ṇ

Ѭ ȳᵓӣЁ Ӣ Мᵮןȳ о ᾬ ᾼ ἤȲ ẞ

оѬ ȳ ᾬ ᾼ ӣȴ 

3. ѝоὢ  

╓ ṜȲ ҭ ῀ȳԅ Ȳ רּ ᴖṿϢ Ӣ

Ṇ ᾼ‍ᾬ ȲҔᵶȸѝоֵ ἤȳ Ứ ȳ Ṏ

ȳ ȳ רּ ȳῂ …ȳ╝ ȳѝо ȳԅ

Ӣ ȴ 

4. ќ═ὢ  

╓ ὑẔ҃Ӣ Ṇὢ ᾼӢ ἬӇ ᾼṪṷὢ Ȳ֪ ױ ứ ⱢẔ҃

Ϯ ὢ ᾼ ȴќ═ὢ Ẕ҃Ϯ ὢ ᾼ ᵑ֯ὑќ═ὢ Ϣ

ᾼ ẓצ ἤȲἨ῏═  ᾼ ȲᴖẔ҃ὢ Ϣ

╥᾿ ᾼȲѹ═ ȴẔὢ ҔᵶȸЁ ᶮכȳԏ֥

ᵂӣȳῴ Ӣ ȳ и ȳѬ (MA, 2005)ȴ 

Ӣ Ṇὢ ╥╓Ϣ Ӣ Ṇ ᾼᵓ ȴ ṷן Ҡѿ᾿ ȳ

Ϣ ᾼӢ♄Ȳќ═ὢ ᾼ Ὠ ὑẁ ὢ ȳ ὢ ế

ѝоὢ М( 5)ȲѿϚṷ ἨЊѐ⇔ᾼѠהҏ Ȳֽẁ ὢ

Мᾼ Ѭẁ ᵛⱢќ═ὢ МᾼѬ ᾼϚ иῶ ȷϭἨ╥ Ϛ

ὢ ὑ  ȳ М֢צῶ ῏ȲҠ ֝ ⱢẒ ὢ Ȳֽ

– Ҡ Ɫќ═ ὢ ȴӢ Ṇᾼќ═ὢ ╥ẁ ὢ ȳ

ὢ цѝоὢ ᾼ ȲЛ֝ὑẔ҃Ϯ ғ ȲӢ Ṇᾼќ═ὢ

ẓצϚ ќ ȳ ᾼ ȲẔ ἏἏ╥  Ἠ╥ ᾼȲѹ֯

Ẕ҃ὢ ᵑМצ   ᾼ (TEEB, 2010)ȲӐׁשṅ֪ќ═ὢ ד
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ὑẔ҃ὢ ᾼ ἤȲⱢ ᵍ֪ὢ ғ и ֯Ӣ Ṇὢ

ᴷ о М ӢҠ ἤȲ ẁ ὢ ȳ

ὢ ȳѝоὢ ȴ 

 

5 Ӣ Ṇὢ Ϣ ᾼאַ ἤ(MA, 2005) 

Ӣ Ṇᾼ ἤếӢ Ṇὢ ҠѿӣЛ֝ᾼѠהẃῶ ȴ Ӑϱ

Ϯצ ȸӢ ȳῂ ѝоȳ (MA, 2005)ȴӢ Ṇ ẓצӢ

╓ ȲֽӢᾬֵ ἤếᶙ ἤ ᾼ ᾭ Ȳᴖῂ ѝо Ҕ

╗ѿϢӖ )אַ 6)ȲẂֽȲѝо ֝ế ⇔╥Ӣ Ṇὢ ד (Groot 

et al., 2010;Song et al., 2015)ȴ 
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6 Ӣ ṆếӢᾬֵ ἤᴟϢ ᾼӢאַ (TEEB, 

2010) 

Ӣ ṆⱢϚ П ȲӢ Ṇᾼ֢ ғ ẁϢ ֵὢ Ȳ

ṿϢ ѿӢ׀ ṹắӢ♄₇ ȲӢ Ṇὢ ᾼ ֵ ֣ᾼ

֥Ȳ֢ ֣ ṅꜙֵȲᴖשׁ Мὔ Ӣ Фצ ᾼ

иȲ ᾎ ᵑὢ иᵑ (Danley and Widmark, 2016)ȴ╝

Ӣ ὢ П ἤҒѿи (Kallis et al., 2013)Ȳ ᵍ Ӣ П

Ȳѿ ᴷ Ӣ Ṇὢ (Morandi et al., 2014;Ninan and 

Kontoleon, 2016)ȴ 

ὭӢ Ṇὢ (Forest Ecosystem Services, FES)ғ ╥╓ ὭӢ

Ṇ֯ Ӣ Ṇ МἬ ═Ӣ ȳ ᾼғ

ӣȲ ὭӢ ṆἬ ẁПғ цὢ ֵȲ Ϡẁ Ϣ ӐӢ

♄ᾬ ȲֽѤḊȳ ц ὢ ȷḆ ẁ Ṯ ứḘȳ и

ᾼ Ἤȷױҵ Ҡ ⱢӢỄ׀ ᾼ Ȳֽᾬ ֪ ȳ

ȳ ẁ ᾬ Ἤц ᵮ׀ ȴ 
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ῺדẃȲ⅜ὧ֮ ֪ ֮ юȲꜙᴟὑ⅜ὧ

Ἤ Пӂ֮ ὭӼצἬ ֣ Ȳ╝Б Ởצ ’ ї

Є ֮ о ὑ Ѝ֮ Ȳꜙᴟṿ иᾬ ҷ ֮Ȳ

Ӣ ӂ Ȳ ҷ ȳ Ѭ ȳ ȳᵮןϡ

о ц оῈ ֵ е ἤғ ȴ 

Ӑ ѿӢ Ṇὢ Ɫ Ȳ ḋӢ ᾃ ПӢ Ṇὢ

ᴩӢ Ṇὢ ȴK Ӣ ᾃ

ἤȲṳ ᴩὭи ᾓ ▲ Ӣ ȲẆϤӢ Ṇὢ ֢ ᴷ

╓ оȲԛ ֢ ᴷ╓ Ȳ ᴩӢ Ṇὢ ᴷȴᴖԛ

ᴩӢ Ṇὢ ᴷП ⁄ ╓ Ȳ ֯Ὲ ѐ⇔ȳ ѐ⇔Ȳᴕ Ӣ

ᾬȳӢ ȳ֮ ֪ІȲṳṼᴞ ȳῂ ȳ ếѝоЛ֝Ȳᴖ ҏЛ

֝ᾼ ⁄ ╓ (Fu et al., 2016)ȴ֯ Ҡ ᴩᴷ ПӢ Ṇὢ ϱȲ

ӦὑắẞẔὢ Ӑṝ оᾼᵺ ạȲẁ ὢ Мᾼ ֪ ȳ

ὢ МᾼЄ ȳ ȳ ế ᵂӣ

Ӣ ὢ Ȳ ѿ Ӧ Ἠ ҏⅎ ȳẓ ᾼ ᴷȲᴖ ᾎ

ᴷ ҏ ᾼ Ὠȷ֯ѝоὢ ϱȲ⁄֪ⱢẔἼ ἤ Ὠ ᴷᾼѻ

ἤы Ȳ ѿצϚⅎ ἤᾼ ( ȳ Ȳ2000)Ȳ

╝ ậԅ ᵂⱢ ϤṆ ᴷ ᾼ ẃ ᴩ∟  ṅȴשׁ

Ӧὑϱ ц ὑӢ Ṇὢ ПꜜứȲ֯ ҳЄױ ᾼӢ Ṇὢ

МȲצ ὑќ═ὢ ╥ẁ ὢ ȳ ὢ цѝоὢ ᾼ ȲẔ

ϱὑצắẞ ПҠ ἤȲ╝ иέᾼ ὑӢ Ṇ

ὢ МПẁ ὢ ȳ ὢ цѝоὢ ϮЄ ὢ ғ Ȳѿẁӑẃ

ᴩ иέᾎПӢ Ṇὢ ᴷȴ 

1. иέᾎ 

ɦ ɧ  ὑӢᾬ П֢ ᵂӣМȲ╥֮ ϱӢᾬ֯ḖӢ

МПԚ֝Ἤ ȲꜙᴟҠ ╥ ἬצӢᾬ ‍ӢᾬᵂӣᾼԚ֝ ἤ

(Odum, 1988)ȴ֯Ӣ ṆМȲצ ӢᾬἨ‍Ӣᾬғ ᶮכẔ҃Ṇ

П ӢṆ Ȳ ֵ Ϥȷֽᴞ ἤӢᾬᵮןы цẔ҃

Ӧы ἬᶮכП ȳ​ ҠԛӢ ᴩԏ֥ᵂӣ Ӣ Ȳ
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ṷӢᾬ ᾼ ԛ Ӧ оᵮןᵂӣכⱢ ἤӢᾬᾼ ẃ ȴҠ

ԛӢ ӦӢᾬἨ‍ӢᾬᵂӣȲ оἨ ᶮ֢כ Л֝₤הᾼ

᷾ϤϢ ῂ Ȳ֪ױȲϢ ѝоᶮכѿцѝὙ Ꞌ ☼

ד (Zhang et al., 2009; Ulgiati et al., 2011)ȴ 

Odum(1989)Ӣ ṆМᾼ ☼ иέⱢ Ȳ Ӵᾼ и

έᾎȲӣѿ֝ ѩ ϚṆ МЛ֝ ԌἬᵶЛ֝כ ₤ Ṇ

П Ȳᴖ ɦ  ɧứ ⱢɦѿϚ ᴯῶӱϚ

☼ Ἠ כȲ֯ᶮ׀ Ἤ ֢ П ֥ɧȲ Ӣ Ṇᾼ

Ṇצ ᴖ ϤᾼׁשṅȲ ҏϚṆԝ Ἐế ἷἤᾼ ȷ

иέЛ ᵌὢϠ иέМЛ֝ ᵑЛ֝ἤ ᾼ ὑ

ѩ ếҒ ᾼ Ȳѹ ԓ Ṕ⇔иέ ֯Ӣ ṆМᾼᵂӣȲ

֥Ϡ ếӢ Ѡᾎᾼ ȲⱢ

ẁּד ϱᾼṼ ( 7)Ȳһѿ ᵂⱢ Ӑ ⇔ ᴯȲ ᴞ Ӑᾼ

Ϥ Ṇ ẃч╣ ȳ ᾼҵ ἤцẔ

ᾼ Ȳ ᴞ Ӑὢ ᾼ Ɫӭ›Ӣכ

ӐếӢ ὢ ṅМשׁ ᾛ ӣᾼѠᾎПϚ( Ȳ2004ȷ

Odum, 1989; Zhang et al., 2009; Campbell et al., 2014)ȴ Л

֝ȴ ╥╓ԉᴶᾬ ȳ☼ Ἠ ᾼ׀ МἬҔᵶᾼҫϚ ᵑ

ᾼ ȲϷ ╥ Ἤ ᾼ֢ ᾬ Ἤẓᾼ ȲꞋ ֝כ

ᴯẃҒѿѩ ȷϭ֪ы ╥ Ởᾼ ᶮהȲ֢ ȳ

₇Ἠ ᾼ ᶁ᾿ Ἠ ᾼ ὑы ȴ 

 

7 Ὥ иέᾎ ᴷ▐ (Odum, 1989) 
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ӣМֵѿы Ɫ Ϛ ẃ Л֝ ᵑᾼ ȲϷ

╥Ἤ ᾼы (Solar Emergy)ẃ █Ϛ ᾼ ЄЊȲẔ

ᴯⱢы ᴘ(Solar Energy JoulesȲ Ɫsej)ȷ ѿы

ᵂⱢ Ϛ⇔ Ȳⅎ ֮ ếѩ ֵ ₤ᾼᴞ

Ϣ Ṇ ᾼ Ȳ֢דứ ֽῶ1(Odum, 1988)ȴ 

ῶ1 иέᾎד ӣ ῶ 

֤  ứ  

 ₇ᶮכἬ ᾿ ế ᷾Ϥ ӣᾼϚ צ

( ᴯȸsej)ȴ 

 ḕ ᴯᾼ█ ᵑ Ἠᾬ Ἤᵶצ ᾼ Ȳ

ᴯⱢ(sej/J)Ἠ(sej/g) 

ғ  ᴯ вᾼ ☼ ( ᴯȸsej/a)ȴ 

ѩ ᴯ ד ᾼ ( ᴯȸsej/$) 

ὑ ȳ ₇Ἠ ֯ᶮכ Мᶁ᾿ Ἠ ᵓӣы

ᴖẓצы ȲⱢϠ ֢ᾬ Ἤ ᵶПы Ɫы Ȳ―

ᵓӣϚ ы Ẕ҃ ѩẂП (Transformity)ẃҒ

ѿ ȴы (Solar Transformity)ᵛ ᴯ Ἠᾬ Ἤẓ

ᵶᾼы Ȳ ᴯⱢsej/Jȴ ╥⇔ █ Ἠᾬ ᾼѐ

⇔ȷᴯỰӢ … ᾼ ԌἨᵂӣȲẔכ Ȳ֯

Ṇ Мᾼ ᴯ Ϸ ȴֽы ԏ ᵅⱢ1ȳ Ɫ

623ȳ​Пᴯ Ɫ8,888 Ȳ (ῶ2) (Odum, 1988)ȴ 
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ῶ2 ѻ ᵑПы (Odum, 1988) 

ᵑ (sej/J) 

ы  1 

П  623 

צ  4,420 

​Пᴯ  8,888 

​По  15,423 

ᾈЎᴯ  23,564 

ᾈЎо  41,000 

ȳ ᴄ 17,000-29,000 

 18,000-40,000 

ᾬȳ  24,000-200,000 

Ӫ  1,000,000-4,000,000 

ϢⱢὢ  80,000-5,000,000,000 

 10,000-10,000,000,000,000+ 

2. Ӣ Ṇὢ ᴷ╓ о  

Ӧὑԉᴶᶮהᾼ ᶁẃ ὑы Ȳṿ Ӑ֢ ѿ

ᾼᾬ ȳᴩⱢȳꜙᴟᵂӣ ֯ ӣМӣы ᵂⱢ

ѿ оȲ иέѠᾎⱢ ȳ ȳϢ ȳ

ế ḟ ᾼиέ ẁϚ ѐ⇔ȲϷⱢ ֥иέ Ṇ

ᾼᾬ ☼ȳ ☼ȳϢЀ☼ȳ ☼ ẁϠḆ Ϛᾼ⇔

(Campbell and Tilley, 2014)ȴ֯ ϱȲ1980רּ҅ד דּ   Ԓ

ᴩׁשṅȷ Єᵓȳ ẕȳ ЄᵓṸ Ϸὑ Ϸ҅ד1990

ד Ȳ ӣὑ֢ ֮ ᾼѐ⇔Ȳẃ ᴞ Ӣ (ֽѬ

ȳ ֮Ӣ ғ ᾼ ) Ӣ Ṇ (ֽ ȳ ỞὭ

ᴷ)П ᾼ֢ (Ghisellini et al., 2014)ȴ 

Ӣ Ṇ оц Ӣ ṆвП֢ о Ӑ Ҡѿ

ד ȳѝ ȳὭ ȳɕ ᶝ ד  ᾼ ậ Ȳ

ҫҵ ᾎ ᾼ Ҡѿᵓӣ еהȳ ֮ ᾼѠᾎ ȴ



 
 

28 

ҏ ὭӢ Ṇ֢ ₤ᾼ (Ἠᾬ ȳ )П∟Ȳ Odum 

et al.(1988)ᾼы о Ȳṳ еה ֢ Ӣ ☼ Ɫ

Ϛᾼ ᴯȴ 

Em=E ×T (1) 

МȸEmⱢה ȷEⱢ ȳᾬ Ἠ ȷTⱢ ȴ 

֥ϱ Ӑׁשṅ ὑӢ ᾃ ὢ ᴷ╓ П Ȳ ѿ

֝Ӣ Ṇὢ ẓצПҳЄ Ӣ Ṇὢ Ɫ (MA, 2005)Ȳ ױ

иέװӢ Ể ᴞ ᾼФ Ȳᵓӣ иέᾎȲ

֥ ᶮоП Ṇ ṕȲϠ Ӣװ П ☼ Ȳꜜứ

ҏӢ ὢ Ṇὢ ᴷ╓ (ῶ3)ȴ 

ῶ3 Ӣ Ṇὢ ғ П▐  

ὢ и  ὢ ғ  еהẃ  ẃ  

ẁ ὢ  

ᵮ׀ғ  Campbell and Tilley (2014) 

ᾬ  Campbell and 

Tilley (2014) 

Campbell and 

Andrew (2009) 

Ѭ ғ  Odum (1988) 

ὢ  

Ё ᵶ  

Campbell and Tilley (2014) ѬЁ’═ғ  

оῈ ғ  

Ӣᾬֵ ἤғ  Costanza et al. (1997) 

ѝоὢ  
ԅ  Brown and 

Bardi (2001) 

Odum (1988) 

ӐׁשṅⱢϠ Ӣ ᾃ Ể ᾼ Ȳ ѿӢ Ṇὢ

ᾼ ἘⱢ Ȳѿ ֝Ӣ Ṇὢ ẓצПҳЄ Ӣ Ṇὢ Ɫ

Ȳṳᾘӣ Campbell and Tilley(2014)ѿ иέᾎ ᴷּר ṭ א

ὭӢ Ṇὢ ȳ (2004) ԓүӢ Ṇ ☼ ᴷѿц

Brown and Bardi (2001)Ἤ ứПԓ Ӣ Ṇὢ оеהȲ ᴩ
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Ӣװ ПӢ ὢ Ṇὢ ᴷȲẔ ᴷ╓ оеהẃ ȳ

֢ ᴷ╓ оѠֽהϯȴ 

(1) ᵮ׀ғ  

Ӑׁשṅ ӣCampbell and Tilley (2014) ѿ иέᾎ ᴷּר

ṭ א ὭӢ Ṇὢ ᾼ ᵮ׀ғ ᾼеהȲ оеֽהϯȴ 

Em=Cs ĬAREA ĬE ĬJ ĬTc (2) 

МȸCSה ᵮ׀ ȲAREAⱢ Ὥ ȲEⱢ … Ȳ

JⱢ ᴘ ȲTcⱢ Пы ȴ 

(2) ᾬ  

ᾬ ғ оѠהᾘӣCampbell and Tilley (2014) ѿ

иέᾎ ᴷּר ṭ א ὭӢ Ṇὢ ᾼ ᾬ ᾼеהȲ

Ẕ еֽהϯȴ֪ и ֮ ậ ᵺ ȲẔ о Ɫ ᴕѝ

ᴩ оȴ 

Em =Ns ĬAREA ĬTn + P ĬAREA ĬTp  (3) 

МȸNsⱢה ᵮ׀ ȲAREAⱢ Ὥ ȲTn Пы

ȲPⱢ ᵮ׀ ȲTpⱢ Пы ȴ 

(3) Ё ᵶ  

Ё ᵶ ᾼ оѠה ӣCampbell and Tilley (2014) ѿ и

έᾎ ᴷּר ṭ א ὭӢ Ṇὢ ᾼ ᾬ ᾼеהȲẔ

еֽהϯȴ֪ и ֮ ậ ᵺ ȲẔ о Ɫ ᴕѝ

ᴩ оȴ 

Em =Sc ĬAREA ĬE ĬJ ĬTs (4) 

МȸScⱢЁה ᵶ ȲAREAⱢ Ὥ ȲEⱢ …
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ȲJⱢ ᴘ ȲTsⱢЁ Пы ȴ 

(4) ѬЁ’═ғ   

ӐׁשṅѬЁ’═ғ оѠה ӣCampbell and Tilley (2014)ѿ

иέᾎ ᴷּר ṭ א ὭӢ Ṇὢ ᾼѬЁ’═ғ ȲẔ

оеֽהϯȴ 

Em =Ms ĬOm ĬAREA ĬTs (5) 

МȸMsⱢЁה ☼ҷ ȲOmЁ צ ᴍиѩȲAREAⱢ Ὥ

Ȳ TsⱢЁ ☼ҷПы ȴ 

ѬЁ’═ғ оеהМЁ ☼ҷ ᾼ ᴷ╥ ӣ ӣЁ ☼

ҷеה(Universal Soil Loss Equation, USLE)ᴩװӢ Ё ☼ҷ

ᾼ ȲẔ еֽהϯȴ 

Am=Rm Ĭ Km Ĭ LS Ĭ C Ĭ P (6) 

МȲAmⱢЁה ☼ҷ (t/ha/year)ȲRmⱢ ​Ḥ ╓ ((MJ-

mm/ha-hr-yr)ȲKmⱢЁ Ḥ ╓ (ton-ha-yr/MJ-mm-ha)ȲLSⱢị 

ị⇔֪ІȲCⱢ֮ῶ ֪ІȲPⱢѬЁ’═ ֪Іȴ 

Ӑׁשṅ TCCIPᾼ ȲṿӣESRI ArcGIS 10.1ᾼ

IDW methodᴩ ​Ḥ ╓ ȴЁ Ḥ ╓ ⱢᵓӣѬЁ’═

њҌ▲ῶ ῀ȴị ị⇔֪Іᾼ ѠהⱢṿӣ20 m Ĭ 20 mᾼ

֮ᶮ ₤ ȲᵓӣESRI ArcGIS 10.1ᾼArc Hydro Tools ᴩ

Ȳ֮ ῶ ֪ІⱢᵓӣװӢ Ё֮ᵓӣ ₤ᾼ

ᴩ ạȴ 

(5) оῈ ғ  

Ӑׁשṅ ᴕCampbell and Tilley (2014)ᴷ ὭӢ Ṇὢ ᾼ

оῈ ғ ᾼѠהȲᵓӣ i-tree ecoậ ὭῈ ᾬ Ȳԛ

Ὠ ϤCampbell and Tilley (2014) ѿ иέᾎ ᴷּר ṭ א
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ὭӢ Ṇὢ ᾼ оῈ ғ ᾼеהȲẔ оеֽהϯȴ 

Em = Ma ĬAREA ĬTa (7) 

МȸMaⱢῈה ᴆ╬ᾬ ȲAREAⱢ Ὥ ȲTaⱢ оῈ

Пы ȴ 

(6) Ӣᾬֵ ἤғ  

Ӣᾬֵ ἤғ оѠה ӣCostanza et al. (1997) ѿ иέ

ᾎᴷ ԓ Ӣ ṆМḕ ᾬ ᾼ Ȳ ϚḔ ԓ Ӣᾬֵ ἤғ

ᾼ ȲẔ оеֽהϯȴ 

Em = SPĬT ĬAREA (8) 

Мȸ SP ⱢӢᾬᾬה ȲTⱢы ȲAREAⱢᾬ ♄

иӁ ᴾԓ ᾼѩẂȴ 

(7) Ѭ ғ  

ὭӢ Ṇὢ ᾼ Ѭ ғ оѠה ӣ Odum (1988) ѿ

иέᾎ ᴷ Ὥ Ѭ ғ ȲᵓӣװӢ ​щ ȳЛ֝

Ё֮ᵓӣ ₤ᾼЁ Ϥ Ἤᴷ ҏᾼ֮ϯѬ ᾃ Ȳ Ϥ о

еהȲẔ оеֽהϯȴ 

Em=EG ĬAREA ĬD ĬJ ĬT  (9) 

Мȸ EGⱢ֮ϯѬה ᾃ Ȳ AREAⱢЛ֝Ё֮ᵓӣ ₤ᾼ

ȲDⱢѬᾼ ⇔Ȳ JⱢ Ṇ Ȳ TⱢы ȴ 

(8) ԅ  

Ӑׁשṅԅ ғ оѠה ӣBrown and Bardi (2001) Ἤ

ứПԓ Ӣ Ṇὢ о ⁄ȲẔеהṼ ⅎϢ ȳ ⅎӂᶁ

ȲẒ о ᴩ ȲẔ оеֽהϯȴ 
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Em =P Ĭtime ĬK ĬJ (10) 

МȸPⱢה ⅎϢ ȲtimeⱢ ⅎӂᶁ ȲKⱢ ⅎ

Ӣ ȲJⱢ ᴘ ȴ 

(9)  

Odum (1988)∂Ӵ ᴷ ἘȲ ֥Ἤצ ṅȲשׁ ᴞ Ӣ

ế Ṇ ֥Ȳ᷾Ϥ оȲӦ Ṕ⇔йϤȲҠѿḆԓ ᾼ

ᴷӢ Ṇὢ ȴCampbell and Tilley (2014) K Ӣ Ṇᾼ֢ 29

Ӣ ȲҔᵶѬȳЁ ȳῈ ᴆ╬ȳᴞ ȳ ₇ӻ Ȳ

ᾼӢᾬᾬ Ầד Ȳṳ иέᾼ ϩȲⱢ

Џᵂ ҏᾼ ȴ 

╥ѿɦ ɧⱢ ᴯȲᵓӣ иέᾎ ԓד

ṿӣȳ Ѐ ȲҔᵶҠԛӢ ȳЛҠԛӢ ȳ Ѐ Ȳ

ԛ ᾼ⇔ד ӖӢ Ѫ (GNP) ѩ ה) 11)Ȳѿ ѩ

(Emergy Money Ratio, MER)ẃῶ Ϛ ᾼ (Odum, 1988)Ȳ

֝ ҠᵂⱢ о(ה 12)ᾼ ȴ 

ѩ(MER)= ṿӣ / ӖӢ Ѫ  (11) 

о= Em / EMR (12) 

Ӑׁשṅᵓӣ иέᾎᴷ Ӣװ Ӣ Ṇὢ Ȳ ᴕ

ᾼạ⇔Ȳ᷂Ӣ Ṇὢ ᾼ֢ כ оⱢ Ȳ

ѩȲ оⱢ ȲѿᵂⱢ ֢ Ӣ Ṇὢ Ӣ

П ȴ 

ן иέׁשṅ ᾓȲҔ╗ ᶝ Ȳ Ὼׁשṅ

ᾼ ȳ֮ᶮ ֮ ȳѬѝȳцӂ֮ Ὥ ( ᾓцғ

Ϥӭᾼ)ȴ ṅשׁ ֢ ᾼ ╦ ᵂⱢЁ֮ᵓӣ



 
 

33 

₤и ᾼ ȴṿӣ֮ Ṇ ȲѿṼ ṅשׁ Ё֮

₤ ᴩᵒ ȲѿIPCC (2006) Ἤ ᾼЁ֮ᵓӣ ₤Ȳ ᴩи

Ԛиҏ ֮ȳ ӥȳὭ֮ȳ ֮ȳứỰ֮ Ẕ҃Ё֮Ԛг Ё֮ᵓ

ӣ ₤ȲᵂⱢ֮ ᴕȲ Ё֮ ₤Ὲ иӁȲ∂ӴװӢ

Ё֮ ₤ о ( 8)ȴ 

 

8 ḋӢ ᾃ Ё֮ᵓӣ ₤  
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(ҳ) ЍӢ ’ṎЏᵂᵽ ӂү 

⁮ ⅜֮ Ӣ ȳҳ ֯Ӣ ᴯ ( 9-

12)ȳ Ϛ ЍӢ ’ṎЏᵂᵽМȲ֢Ѡ ᴯἬԚ֝ П Ѝ

Ȳ ד2 ᾼ ὨȲѿⅎכ Ѡה ֢ ᴩ╜ Ἤ П

Ȳṳ ֢ᵓ …ϢἨ ᴯȲẔ Ӣ ’Ṏ ᴥ М

֥ᵂПҠ ἤȲ ϱ ᵂⱢ Ȳ ЍӢ ’ṎЏ

ᵂᵽȲ ֢Ѡ ᴯԚ֝Ϡ ◕Ӣ ’Ṏ ᴥ

М ᶙ ἤȲṳ═ ֥╜Ἀ ȳNGOȳNPOȳῂ ἨẔ҃

ד ȲΩ Ӣ ’ṎП Ἐц ᵂ∂ ȴ 

ЍӢ ’ṎЏᵂᵽ Ϡ ῏ҵȲӼ Ӑ

ῂ Ὥ П ᴴἨẓ֥ᵂ П NGOȳNPO ꜜ ᴯϚ֝

Ȳ ᴩӢ ’Ṏ ᴥ М МП Ȳֽ Ѭѝ (ᾈ

Ўȳ ☼ȳ ӥѬ֭ȳ ᾜ Ѭ )Ȳṳ═ ѿ Ẃ Ἠ ᴯ Ȳ

Ϛ Ȳ Ḕ Ḃ Ἤ П Ȳֽ ḋ(

ӥ)Ӣ ṆѿԚ֝ ’ Ɫ ḟ Ӣ Ȳ ứ

Ἠ Ȳ ֮ ᾃӢ Ṇ Ӣ Пᾭ ȳ’Ṏ

▐ Ȳᴖ МҠ ה ӔПѠה ’Ṏ ▐

Ȳѿ Ӣᾬֵ ἤȴ 

› Ἤ Ӵ ЍӢ ’ṎЏᵂᵽ ӂүȲὑӐד⇔═

Л֝ ד֢ ᴯ Ȳṳ

ӂүȲṼ ЍӢ ’ṎЏᵂᵽ П ὨȲ Ἠ ֯

П’Ṏ Ȳׁש ’Ṏ Ȳṳ Ϥ NGO & NPOӢ ’ṎП

ȲṼẔӢ Ȳ ᴩӢ ’Ṏᴩ цѠ Ȳ

ṳ ֥ῂ Ὥ ȳ ḋԛӢ ֮Ѡ Ӣ ד Ȳ ῂ שׁ

М  Ӣ ’Ṏ Ȳ ᴩ ֮ ᾬ ’ԓȲѿẁ∟ ῂ

Ӣ ’ṎП ȲW Ɫӑẃ∂ ⁮ ⅜֮ Ѝ Ӣ

ᴥ Ṇ П Ȳṳ ӂүғ ȴ 
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9 Җ ḋ( ӥ)Ӣ ( ᾃ ) 
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10 ὧ⅜ὧ ḋ( ӥ)Ӣ ( ᾃ ) 
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11⁮⅜ὧ ☼Ӣ ( ᾃ ) 
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12 ⌡╡ҙ ֥ Ԅ Ṏ ὭӢ ( ᾃ ) 

  



 
 

39 

⅜ὧὭ ὭȳӢ ’Ṏ Ә ЏᵂȲѻ

⅜Ѝ ⌡╡ ỴὭὭ֮ȴ ⅜ὧӂ ֮ ЄȲ֢֮

Ȳֵ╝ⱢϠ ⅜֮ Ӣ ṆП ԓȲ Ӣ ȳ

֮֯ ᾃ П ֥Ȳ ᴩ ֥ᵂӂүȲѿ Ё

Ầᵗ֢ ᴯ כ Ә Ȳ ∂ ȳ Ϣ ẞ ᴩ ȴ 

Ӑ ⅜֮ Ӣ ∂ иЏṶ Ȳ

ᴕὭ ᶝ ѠהȲ ֥ ӭῶԝȲ ҏҠ֥ᵂП ӭȲ

◕ ⅜֮ Џᵂ ӭҔ╗ Ё ȳ Ӣ ȳӻ ∂ ȳ

ѿц☼ ҳЄ (ῶ 4)ȲҠ ֥ᵂ ᴯҔ╗ Ϛ Ё

ᴯ Ӏ╜Ἀȳ⅜ὧ ╜Ἀѿцв╜ ∂ Ϝ е

Ȳѻ ЏᵂⱢ Ёғ и ȳ Ё Ṏ ȳ ֮’Ṏȳ֮ е

ȷ ϡ Ӣ ᴯ ⁮ и ȳ Ḃ ȳѿц

ῖԌצ еҨ⅜ὧ Ȳѻ ЏᵂⱢх ᵂȳ ӥӢ ғ

ȳṭЍ ȳх Ӣ Ὥ ȷ Ϯ ӻ ∂ ᴯӻ

е ᶝ⁮ Џ иᶝȳе ᶝ Ϯ Џ ѿц ᶝȲ

ѻ ЏᵂⱢ ᾬ ȳ Ḃ (Ѭ ȳ ῧ ȳּזЍӧȳ

)ȳ ᴷ ∂ ȷ ҳ ☼ ᴯ Ѭᵓ

гᾈЎᶝȳ ϝᾈЎᶝѿц⁮ Ѭ ᶝȲѻ ЏᵂⱢᾈЎ

ȳ ֣  Ḃ ȳ Ỵ ֮Ḃ ȴ 

Ӑ ї ᴩ ⁄ ∂ ᶙכ∂ӴӢ

ȳׁש ⅜ ѿц ᴩ ᴩ ȷ Ϣ ᶙכ

…Ϣᾼ ȳеӖ ╜Ἀ ᾼ ѿц

֥ȷ ᴩ ᶙכ ᾼ ȳ ╜צ╠  (ᵶ Ё ȳеԚ

Џ ֥)ѿц ԓ ⅜֮ Ӣ ’Ṏ ȴ 

├ ѿ Ѡה ᴩ’Ṏ Ȳ ᾿ …Ϣ(Ἥ

Ϣ ȳ ⅍ Ừцᶝ   ) ᴩ ⇔ ▲Ȳ ậҙ ה

Ȳ ’ắ ῏ Ӕ ן ѻ Ȳṳῶ ҏẔ ắ ṓȴ

ѻ Ɫ ֮ ҟ ֯ᾼ ᵑȲҔᵶ֮ ȳ ᴁ╬ȳ

ӑẃ ȴ



 
 

4
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ῶ4 ӂү ᴯ ├ ѡ  

⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

Ё  

Ӏ ᶝ 

ḋ ḋԛӢцԅ דּ П ȳ Џ Ḃ ц Ṷ  

1. ᶝ  

2.ᾬṮꜟцӢ

’Ṏּד   דּ

3.ὭừὬῖ  

4.Ἥ ѿ ЊỜ 

108/10/31 

 דּ

ᾫᴩ╜ȳᾫ П ц ᾫᴁ╬Ṯᾙ ȳ

₇ ▲ ȳ ȳ Ӣ ц ȳ ц

▲ ȳ ▲ȳ щ ḳ ▲ ц Ṷ  

Ӗ  דּ
ȳ ἤ֥ᵂῂ ȳ ἤ П ȳ Ӗ

ᵓц Ӗ Ṏ Ṷ ȴ 

ᴩ ₇ᴩ דּ ԍ ȳ ᴩ ц ȳ ҒЏц Ṷ  

 דּ
ᵂᾬӢ ȳ ᴩ╜ ȳ щ ḳ ᵗц ֮

ᵓӣ Ṷ  

᷅ Ӏ Ὠ דּ ȳῧҚцᴚ₇ȳ ₇᷅ Ӏ  

ᾬṮꜟцӢ

’Ṏּד 

ᾬṮꜟȳ ȳ ᵂᾬ ȳ֛ ׄԓ Ὠȳ

ц ȳὭ ᴩ╜ц ȳ ứּנἘ Ѥ’ ȳ

Ѝ ᾇѭЍ֮ ᴞ ’ ȳṪ ҇ Ӣ ᾬ

’ ạц ȳ Ӣ ᾬ’ цӢᾬֵ ἤ Ṷ  

Ӏ ᾬ’  

ᾬɎᵶѬ ᾬɏṮꜟц ᾬ’  

 

 

1. ᶝ  

2.ᾬṮꜟцӢ

’Ṏּד   דּ

109/10/23 
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

Ё  ⅜ὧ  

ԍ  דּ

֮ цẦᵗ ֮ ӣ Ὑ Ṷ ȳ ᴩ ᵂạ⇔♄

о ֮ ȳ ∂ ῟ ▲ȳ щ ḳ ᵗ ȳ

ᵫ ▲ц Ṷ ȳ ֮ Ὲ цᵓ

ӣȳᵂ ЛҠи ṿӣП ȳ ԍ ᾎϢȳ Ӗ

ȳ Ṷ ṅשׁ Ἥắ ֮ ȳ ӣ֮ ḆṿӣṶ ȳ

цӣᾒ ȳ ϩӣ Ὑ ȳЊ֮ѻЄ

ȳ⅜ὧ Є Ё֮ϥϫϟדᵂ ṿ

ӣ ▲ 

1.   

2.Ὥ ц’Ṏּד

  דּ

3.Ἥ Ϣ  

108/11/01 

Ὥ ц’Ṏּד 

ԓӖ Ὥȳ Ὥцӂ֮ Ὥ Ṷ ȳ еצЁ

֮ ֮ Ὥ ȳ Ἥȳ ȳ פּ Ṷ ȳеȳṂצὭԄ

Ҡ ц Ԅ ᾎậ и Ṷ ȳ щ ☼Ѥד ᵂ

ȳὭ щ ḳ ▲ ц ᵗṶ ȳὭ ц оרּ

ѤṎ ц Ṷ ȳ Ὥ ц Ὥ Ṷ ȳắ’

Ѥ ▲ȳ ứц’ Ṷ ȳ⅜ὧ ᴞ ’ Ṷ ȳὭ

Ṷ  

 דּ

ᾫ ▲ȳ ᾫ щ ḳ ▲ ц ᵗȳ ᾫ

ц ȳ ȳ ᾫӢ ȳ ᾫᴆ╬Ṯᾙ ȳ

ᾫ ײ ▲ ȳ ₇ ȳ Ӵ

ᾎ ậ ȳ ₇ ▲ ȳ ’ ц ȳ

ᾫ ϩӣ Ὑ  
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

 דּ

Є ȳ ₇ ‚ цᴩ ȳ ₇ҒЏ

ȳ ὨԚ֝ ȳ ₇᷅ Ӏ ȳ

ȳ ֥ᵂῂ ȳ ₇

ȳ ц ȳ ȳ

Ӣ  

 דּ

ԓ ц ᵂȳ е Ӑ ὢ Ӗȳ

ᴕ ȳ ԅ Ȳ ԅ

цԅ Ӵȳ ϫЄ ẕ ц ἸЏᵂȳ

Ӗ ’цᴔ ☿ ד ȴ 

◦ц Ṷ

Ἤ 

Џ ц ȳ Џ ȳḳ Џ ȳ ỴЏ ȳ

ᴩ╜ȳѬ ȳ ȳ ȳt

Ѭ ȳ ’Ṏȳ ӣ ȳ Ỵ ȳ    

ȳ ԏ ȴ 

ᾬṮꜟἬ Ṯꜟ ȳ цѬ ᾬ ṮᾙЏᵂ 

ᾬ’ ц’Ṏ

 דּ

ᾬ’ ȳ ᾬ ȳѴ Ṏȳ ᾬȳ ᾬ ạȳ☼

ᾬеӴן Ἤȳ ᾬӢỄ Ṏ ȳ Ӣ ᾬ’Ṏȳ ᾬ

₇ȳ ứ ᾬ  

Ё  

в╜ ∂

Ϝ е

 

Ṏ  

Ӑ в Ṇ ṎП ȳׁשṅц ȳ ȳ

Ӣ Ṏ П ֙ȳ П ц ᵂȳӐ

вᴞ Ϣѝҭ П ȳ ȳ ц׀

ӱȳ Ϣ П ȳ ᴩц֥ П ȳ

1.’Ṏׁשṅ ‒

 
110/3/8 
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

Ӑ вӢ ’ṎΩ П ц ⅎ ὢ ȳ е

Ṏ П ц ᴩȳẔ҃צ ṎṶ ȴ 

’Ṏׁשṅ  

Ӑ вᴞ Ӣ П’Ṏׁשṅц ▲ П ᴩȳӐ

вᴞ ȳ֮ᶮȳ֮ ȳϢѝҭ П ▲ȳ ȳׁשṅц

ȳӐ в ȳ Пצ Ӣ ᾬц ᾬ Ṏ ᴩȳ

Ӑ в ṅשׁ Ө П ц ȳӐ ґ

П∂Ӵ ȳӐ в’Ṏ ṅשׁ П ȳ ϤӢ ’

Ϥ ҠП ᴩȳӐ в ᾎ ȳ ȳ Ԅ ֚

ᴞ Ϣѝ ᴩⱢП ц ȳẔ҃צ ’Ṏ

ṅṶשׁ ȴ 

ὢ  

Ӑ в П ȳӐ в Ṷ П ц

ȳӐ в ╟П ȳ֢ ⅎὢ Мї ן

П ц ȳӐ в ⅎׄԓ ЏᵂПẦᵗц

ᴩȳӐ в  е ן╟ Пׁש цן ȳӐ

вצ Ӣ ȳẔ҃צ ὢ Ṷ ȴ 

 

Ӑ в֢ ╟ц Џ П ȳӐ в֢ ╟

Џ П ȳ Ҕȳ╟Џц ȳӐ в Ё֮П

Ṯḳᾙ Џ ȳӐ в֢ ∂ ц ∂ ПὊ ȳӐ

в֢ ∂ ᾬ∂ ȳẔ҃צ Ṷ ȴ 
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

ԍ  

е П ȳ ȳ ᴩȳ ц Ḇȳ Ɏѿϯ

Ӑ ɏвЁ֮и ṿӣӨ ԈП ȳЁ֮ᵓӣ

цṿӣ ạПׁש ȳӣ֮Пậ ȳ е Ṷ П ȳ

е ᾎ ṅשׁ ц ȳ ч е ᾎṶ П ȳ

Ӑ в ∂ П▲ ứȳẔ҃צ ԍ Ṷ ȴ 

Ӣ  
⁮ и

 

 ȳ Ӣ ȳ  

1.℅ᶳὒи   

2. Ḋ ϛ

  

108/12/26 

ᵂᾬӢ  

₇ ц ȳ ӣᵂᾬȳὨ ȳ ȳ

ῧҚ ȳ ▲ȳ щ ḳ ▲ ц ᵗȳ ȳ

ȳ ₇Ӣ Ṇ  

Ḋ  ᵂᾬ ȳ ȳЁ ῑ ȳצ  

ҒЏ  Ӏ ȳ ₇ ‚ ȳ ҒЏ 

ן  ȳ ȳ ẁ  

Ӣ  Ḃ  ᵂᾬḂṏ  

Ϛȳ ᵂᾬṎ ȳ ₇ ӱ ц Ӣ ȴ 

ϡȳ ᵂᾬ ᶾ ȳ ӣӢᾬᶾ ȳ ∟ ҒЏᶾ

Пׁש ȳӱ ц ȴ 

Ϯȳ ׄԓᵂᾬ ₇Ӣ ᶾ ṆПׁש ȳӱ ц ȴ 

ҳȳ ᵂᾬщ ḳ ПṮ Ṏᶾ Пׁש ц ȴ 

Хȳ ᾬ Ӣᾬ ȳ’׀ц ӣȴ 

гȳ ᾬ ᶾ Пׁש ȳ ӣц ȴ 

ϝȳиІ ᶾ Пׁש ȳ ӣ ᾬ₇ цᾬ ứὢ ȴ 

ϥȳ ֪Ḃ ᾬ ᶾ Пׁש цὢ ȴ 

1. ᵄ ᵗ שׁ

ṅ  
110/01/15 
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

ϟȳẔ҃צ ᵂᾬḂṏṶ ȴ 

ᵂᾬ  

ϚȳЁ ▲ȳḂṏ ᵂᾬ֥ о╟ῑᶾ Пׁש ȳ

ӱ ц ȴ 

ϡȳ Ӣᾬῑ ᾬᵓӣȳ ӥ֮ϩḂ Пׁש ȳӱ

ц ȴ 

Ϯȳ ᵂᾬצ ᶾ Пׁש ȳӱ ц ȴ 

ҳȳ ᵂᾬ ȳ ӣѬц ӥῑϩ ὢ ȴ 

Хȳ ᴞ о Ӣᾬ ȳᶾ Пׁש ȳӱ ц

ȴ 

гȳ ᵂᾬ Ṯꜟᶾ Пׁש цӱ ȴ 

ϝȳẔ҃צ ᵂᾬ Ṷ ȴ 

 

Ϛȳ ṎПׁש ц ȴ 

ϡȳ ԍ о ԅ Пׁש ц ȴ 

Ϯȳ ₇ ᶾ Пׁש ц ȴ 

ҳȳ оПׁש ц ȴ 

Хȳ ḋ ѝо ḋӢ♄Ḃ Пׁשṅц ȴ 

гȳ ᶾ Ṏ ȳ ц ᶾ ȴ 

ϝȳ ἤ П ц ȴ 

ϥȳ ֥ᵂȴ 

ϟȳ Ӗ ῏ὢ цᶾ ȴ 

ϫȳ ḂṏׁשṅכὨП’ ȳ ц ӣȴ 
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

Ӣ  

ῖԌ

צ еҨ⅜ὧ

 

⅜ὧȳא⁮

ȳЁ

֮  

Ё֮ иȳЁ֮ҏ ȳЁ֮ ȳЁ֮ᵓӣȳЁ֮ ȳ

ȳ ֮ ȳ Ѥȳᴞ ᵂᾬȳӂ֮ Ὥȳ ֮

 

1.⅜ὧ Ч 110/03/16 

ӻ ∂  

ӻ е

ᶝ Ϯ Џ

 

Џ  דּ
צ ∂Џ Ṷ ȴЏ Ḋ Џ ₇

ạȴ 

1.Ὥ ☺   Ἥ

 

2.ᴂ∂   ᶾ

Ϣ (

Ȳ ṓ ԈϚ) 

3. ᴂ∂  ȳᶾ

Ϣ ѿц ЍЏ

ᵂ ѻԉ  

109/01/07 

109/12/28 

110/07/16 

Џ דּ Ṷ ȴắ ┤ȳ Ө ц ᴕȴ 

 דּ
Џ ӣ֮Ṷ ȴ цḊ ẁ Ṷ ȴṞ ȳ П ’

ȴ 

ԍ Џ דּ ỗ › ᵂ П  

Џׄԓ דּׄ ӢṶ  

ӻ ∂  

е ᶝ⁮

Џ и

ᶝ 

Џ  דּ

ȳ ц ᴩȳ Џ П ȳ ạцᴕ ȳ

Џ ѬЁ’═ Ԉ ц ᴕ ȳ ȳ

Ḃ ȳеԚ ц ȳḳ ц ∂ᵂ П ȳ

Ё֮ȳ∂ П ҵ∂ ᾬц Ӵ ᵫᾬȳ

∂ П▲ ȳ Ё֮ ╟ṿӣ ן П

ȳ ȳ ׄԓ ц ȳ ╟ П ᴕ

ц ╟ ȳẔ҃צ Џ Ṷ ȴ 

1.Џ ׄᵩּד

  

2.Ἥ Ϣ  

110/04/8 
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

 דּׄ

ד Џ Џ֮ ḳ П ▲ȳ ȳṮѦцḂ ȳЏ

ׄԓ Ӣȳ ’ П ц ȳЏ ׄԓᴞ ▲

Пׁש ȳ ᴩȳ ц ȳЏ ׄԓ Ӣ Ṏ

ȳ ԈП ȳ ц ȳ ᴷ

П ȳ ᴩȳ ц ȳẔ҃צ ׄṶ ȴ 

ӻ  דּ

ӻ ╟Пׁש ȳ ᴩȳẦ ц ȳ ӻ Џ

ӻ ׄԓ ╟П ц ȳ ӻ Џ ȳ ȳ╟

ЏП ц ȳ ȳӻ Ṇ ц֮ П ᵂ

ȳ ȳ ц ֥ȳ ӻ Ṷ╝ ȳ֚ ᾬ₇ ȳ

П ȳ ӻ ᵂ ȳ֢ Џ

Пӻ ═ ▲ȳẔ҃צ ӻ Ṷ ȴ 

 דּ

ὢ цԅ П ȳ ȳ ц ȳ Ғᾒ П

ȳ ц ȳ֫ ᵂן֫ ȳ ᴩѥ П ȳ

ᴩѥ ạ ᴩȳ ȳ П ȳ Іן ›

ȳ ӣ Ө ȳ ’ ц ≡ᵂ Ầ

ᵗ ▲ ȳẔ҃צ ПṶ ȴ 

ӻ ∂  ᶝ 

ȳЏ ȳ

ȳ ȳ

ԍ ȳḊ ȳ

ᴩ╜  

М  ȳ ∂ ȳ Є᷾ ȳ ȳ ȳ

ṅиέשׁ ᴷц Ṇ П∂Ӵ ӣȳ ᴩ ȳⅎ

ȳ  Ṷ цצ ╟ȳ ȳ ▲ȳ ȳ

ᴕ ȳ ᴩṞȳ ȳṞ ⇔ȳṞ цצ

ȳ’ׄП ȳ ȳᴕ ȳ ȳ ȳ ȳЏ

ȳ∂ ȳ П ȳ ȳᴕ ȳ ϩṞȳⅎ

ᴯ Ɫ Ӑ ╝Л

ắ  
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

Ṟ ӣ ȳṞ ȳ ȳ ȳᴕ ȳ ȳ Ὑȳ

ц ϩ ╟П ȳ ȳᴕ ȳ Ḋ ȳ

’ ȳ ȳ ȳẔ҃צ П ȴ 

☼  

Ѭᵓ

гᾈЎᶝ

ϝᾈЎᶝ 

 ᾙѬȸ ☼ ֥ᾙѬȳ ᵅ Ѭḳ ц ҷȴ 

☼ Ȳ ֥ Ё Ȳ ☻ᾛ ц ☻ ȴ

Ṯḳȳ Ѭц Џ Ȳ Ϥᴞ Џᾎȴ оṮḳȳ ḳ

ṎȲ ԓѬᵓḳ ạȳ☻Ѭ  ‍Џ Ṯḳ ╟ȴ 

ᵓѬȸ ’Ѭ ứẁ ȳ сѬ ṿӣ ȴ 

Ḃ Џצ ӣѬ ╟ ӣ ȴ ᾙЍ ᴯ ֥Ғ ϱ

Ѭ ’ṎцѬ ȴ 

Ѭȸ ᾈЎц ế Ḃ ȳ Ὼᴞ ѬῈ ȴ 

ᾈЎц Ỵ ▲ц’ṎЏ ȴW ᾈЎц Ỵ Ṏ

Ὲ ᵓӣ ȴ ᾈЎц Ω ♄ ȴ 

♄Ѭȸ ֥ ‚ԛӢᵓӣȳן֫ Ѭ ẁ ֵаоȴ 

Ѭᾼԛ ȳԛᵓӣцԛӢ(Re-cycle,Re-use,Re-newȲ3R)

ṿӣȴ ​Ѭ цϢЏ ҅Ѭ ╟ȴ ȸɦ Ṏ

ѬЁȲӘ ПѬ ȴᾙ ᾈ Ȳ ᴞ

ֵ ПѬ ȴɧ 

гᾈЎᶝ ∂ᶛ

ᶝ ȳЏ ᵦ

  Ἥ  

ϝᾈЎᶝ

ᶝ ȳ ᵦ

Ὑὖ   Ἥ ȳ

  Ἥ  

108/10/29 

109/01/06 

108/10/30 

109/01/07 

Џ  
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

☼  
Ѭᵓ

⁮ Ѭ ᶝ 

Ѭѝ  ᵂ שׁ ȳ ᴩ╜ȳᾎ ц Ṏ Пᵂ ȳ

Ṇ ȳᶾ ᵂ ц ȳ ȳ Пׁש

ȳ цׄԓП ȳ ∂ ȳ цḆ

ᵂ ȳ ṅשׁ Пׁש ȳỗ ᴩȳϚ ᴩ╜ ԈП ȳ

ȳ П ẁ צ ᵫП שׁ ȳẔ҃

ӻ Ṷ ȴ 

ᴯ Ɫ Ӑ ╝Л

ắ Ȳ∂ г ϝᾈЎᶝ

♅ȴ 

שׁ  ֢ Ѭ ц Ṷừȳ ᴩ֢ Ѭ

▲ цẔד Ṷừȳ Ѭ ד

Пᶾ שׁ ӣ ֥Џᵂȳỗ ד ᾎ ȳᵂ

ᶧȳ П цׁש ȳ Ѭ Ṷ צ П

вҵ ῏ П╓ ȳἨ ȳѬ

Џ ╟ ȳד⇔ᵂ ȳד⇔ ȳ֢І П

שׁ ȳ Ӕ ȳѬ Џ Ӑ ⁄ Џ

ᶾ П ứȳ Ӑ ῶ ȳЏ

⁄ Џ ῴ П ȳ ᵫП

ȳѬ Џ ӣ֮ ứȳꜜ ц╓ꜜȳѬ

Џ ╟ЏМ ֥ Ḇ ȳ Є Ḇ

⁄П ứ П ȳ ὑ иП вҵ



 
 

5
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

ȳ ȳᴩ ׄ ȳ╓ ӭ ứ ȳỗ ᶾ ὢ ȳ

ṅשׁ ד ᵂ Ṷ ȳẔ҃ ӻ Ṷ ȴ 

Џ  ὑד⇔Џ П╟Џ ᴩȳЏ ἵ (ᵶӐᶝ֢ ⅍ȳ

Мїצ Џ Пἵ ▲цἵ ) ȳЏ ȳЏפּ€ ╟Џ

ᴩ(Џ ᴩ╜ )ȳ ὑЏ ḳ ȳ ὑ╟Џ ц

҉ Ὑ ▲ȳ ὑЏ Ḋ ц ẓ П ֢

ȳׁשṅ ɎЏ ╟Џ ԌɏȳẔ҃ ӻ Ṷ ȴ 

₇  ὑЏ ₇ ạ שׁ ȳ ὑ╟Џ₇ ạ ▲ ȳ

ὑ Џׄԓ Ӣȳ ’ ȳЏ ȳ ᶾ Ɏᵶ

⅍ ɏȳׁשṅ ɎЏ ₇ ԌɏȳẔ҃ ӻ Ṷ ȴ 

 ẁѬ П Ѭȳ П ԈӨ ȳ ▲ȳѠ ứ ӣѬ

ц Ṷ ȳ П П ứц

Ṷ ȳѬ ԏ П ԏ ԏṶ П ▲Ṷ ȳ

Ѭ ц╠צѬ ╟ПѬ и ⇔ц Ṷ ȳד⇔

ᴕ П ц Ṷ ȳѬ Џ ᶙЏ∟ П

ц Ṷ ȳӐ ѻ צ ṅשׁ ỗ ṅשׁ П

שׁ Ṷ ȳѬ ПӨ ȳ ▲ȳ ȳѬ ᵫ ȳ



 
 

5
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

иП ᴩȳḅ ứ ȳϚ ▲ ԈП ȳ

ḅ ╟ ᴩ ȳЏᵂכὨП Ṷ ȳẔ҃ ӻ Ṷ ȴ 

 Ѭ Ѭ ’Ṏ ╟ цѬ Ѭ ’ ȳѬ Ѭ

▲цׁשṅȳ Ѭ Ѭ ᴆ╬ цṮᾙȳѬ Ѭ

Ө Ṷ ứ ▲ц ᾎ Ԉ ȳѬ ӣ цѬ  ᵂ

ứП ứ ḂȳѬ ╟П ȳ ═ цḆ Ḃ П

ȳѬ ׄԓ ᴷ ≡ ╟ ᴩȳѬ

ׄԓ ▲ ▲ ȳѬ ḳ ≡

’Ṏ֫ ȳе ќҏП ȳ▲ Ẕ҃Ṷ ȴ 

 Џ ӣ֮ ן П ứц ᴩȳе֮ ӣ П ứц

ᴩȳׄ П ᴩȳЁ֮ П ᴩȳ ӣЁ֮П

ȳЛ ц иȳ   П ȳ ᴩȳ

ц иȳ П ȳẔ҃ ӻ Ṷ ȴ 

☼  ӥѬᵓ  

֥ԍ ȳ

ӥѬᵓ ȳ

ӥѬᵓ∂

ȳ17  

ӥѬᵓ╜ ᾎ П ȳׁש ȳẦ ȳ ᴩц ȴ 

ӥѬᵓṶ ȳ ȳ Пׁש

ц ȴ 

ӥѬᵓПׁשṅц ӻ☼ȴ 

1.́ ԒӢ 3/15 
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⅜֮

Џᵂ ӭ 
ᴯ в  ắ Ϣ  ├ ѡ  

ӥѬᵓṶ ᵂ  ṿӣȳן ȳ иȳ’ ạ⇔Пׁש ȳ

ц ᴩȴ 

ӥѬᵓ ▲П ȳ цẦ ȴ 

Ѭ Џ П ȳ ᴩц ȴ 

ӥѬᵓḳ Ṯ П ȳ ᴩц ȴ 

ӥ ȳ ӥ Ѭ ֮ ᶙ֮כ Џ Ḇ Ḃ

П ȳ ȳ ᴩц ȴ 

Ѭ ȳ ӥѬᵓ ╟ П ȳ ᴩȳ

ц ȴ 

Ẕ҃צ ӥѬᵓṶ ȴ 

ȸצ и ᴯ Ɫ Ӑ Л ắ ᾼ иȲ∂ ӑẃҠ Џᵂӂү ЏᵂᵽПѠה Ȳṳ Ғ Ὑ

ᴯП …Ȳ юЛ ắ Ἠ П ȴ
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Ɫẻ Ӣ ’Ṏ ᴥ М Ȳ ҟẒד Ӧ ן

▲ ⅜֮ Ӣ ѻ Ἠ ᾃ ֮ ᾬ ᷄ҏȲ

Ӧ֮ Ὲ иέѠה ᴩ Ȳ ∟ Ὲ

ѻ Ȳṳ Ẕ҃ ᴩ Ȳẃ

’Ṏ ᾼ ȴӐד⇔ѿױ Ȳ ᴩ ЍӢ ’ṎЏ

ᵂᵽ ӂү Ȳ ϚװЏᵂᵽ Ữӑ П ⅜֮

( ḋ/ӥӢ ) ᴩ Ȳѻ ԚиẒЄ Ȳ Ϛ ⱢѬ

ȲҔ╗ ☼Ӣ ȳ ӥѬ֭ȳ ᾜѬ ȳᾘ ֮ ȳ

◦ᴁ╬ ᴩד Ȳ ϡ Ɫҵẃ Ϥ– ȲҔ╗ ֥

⁮ П ȳЊῧ Ἃ ȳ ҏȳ ц №

Ȳ ֢ П ἤȲ Ἠӑ῀ Ȳ ӢẔ֪ ѠהȲ

ṳѿ KJᾎ(ϭ A ₤ ᾎȳ ế ᾎɎAffinity Diagramɏ) ᴩ

(Ў ӥϡ Ȳ1986)ȴ 

Ϡ ϱ ẒЄ ҵȲ ϚװЏᵂᵽ ֯ὑ ⅜֮

ПḂ ц֥ᵂѠהȲṳ ֥֢ Ἤ֮֯П Ȳ ᴩד

ᾼׁש Ȳᴖ Пӭᾼѻ Ɫṿ֢ ῀ᶙ Ȳṳ

Ӑ Ἤׁש П Ȳ ӑẃҠם ᴩ ӂүȲԚ

֝ Ё ȴ 

ᶙכ ϚװЏᵂᵽ∟Ȳv ᴩӢ ’Ṏ ᴥ М

ứȲṳὑ110ד ӂү(ῶ23)иṹ ◕ ⅜֮ Ӣ ’

Ṏ ᴥ М в Ȳ ẔҠᴩἤ Ԓ ᶧȲṿ֢ Ϡ

ҠֽᴶФד ֥Ȳ ḟ ȴ 

Ӑ ϡװЏᵂᵽ⁄ѿ М П ᵂⱢ ѻ Ȳ

⅜ὧ Ὥ Ȳ Ӣ ḟ

Ѡה ֥ᵂ Ȳה ∟ ẞ Ԛ֝ ᴩᾼ Ὠȴ 
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(Х) Ẃ ἨӢ Ṇ  

(2019) Ὥ Ԛ֝ ᴩ Ȳ ῂ ד

П ц ȳ ϩȳᴞ ȳх ȳ

ȳҵ ֥ȳ ạȳԛӢ ȳӢ ∂ ȳӢ

֮ ᵂⱢ ᴩӢ ῂ ạ∂ Ȳṳ ҏ Ӏӥ ῂ

Ầ ѿц⅜ὧ в ὧѱῂ Ầ Ẓ ῂ Ɫ

Ẃ Ȳὧѱῂ ῂ ꞋᴯὑӐ ὑ ᴥ П Ὲ ᴯȲ

╝Ṽ Ẕ ἤ ҏ цӭ Ȳ Ẕ֯ ∂ ϱᾼ ц Ȳ

∟ ṳ ’Ṏ П Ȳẃ ῂ ϩȴ 

ד108 ὧѱῂ Ầ Ө ῂ Ὥ Ϛ ◕ Ḕ₤

Ȳв Ɫ ᴩד שׁ ᵂȲᴖ Ӽד109 Ở ᴩ

₤ῂ Ὥ Ȳ Ϡ о Ԓ Ṏ ֮֯ῂ ҵȲӼ᷄

צ П Ȳ ֥▐ Ὤ ҵמּ ᴞ ד ᴩῂ ᾬ ȷ

ᴖ ῂ Ầ ӼὑЭד Ở ᴩ Ḕ₤ῂ Ὥ Ȳѻ ѿ

ῂ ṥׂⱢѻȲ Ẃ Ὑֽϯȴ 

1. ὧѱῂ Ầ  

֯ῂ Ὥ Ѡ Ȳ108-109דБ ὧѱῂ Ầ

ᴩῂ Ὥ Ȳѿῂ Ɫҏ Ȳ Ể МЊ ṳ

ẓ ḋӢ ᴥП Ṏ ♄ ( Ӗֻṟ )ȲᴖכὨ ⁄ѿ

♄ ⱢҔ Ȳ ῏Ϡ ẞὧѱῂ Мᾼ ȳ ҭ

Ϣѝȳⅎ Ӣ♄ц ḋӢ ᴥȴᴕ х ᾼ ȳӢᾬֵ ἤ

ᾼ ═ȳ ’ ᾼ цῂ ֵ ֣ ╥Ϛ ═

֥ᾼЏᵂȲ֪ױ ד109 ҒӢ ▲ЏᵂȲѿ ҟ ▲

ᾼ ╦и Ȳ ԓῂ ḋӖᾼӢ Ἐцӑẃ в

ᾼ צ Є ᵗȲҫҵȲ ֯ МצϚṷ֫ ṓȲ

ϚẆ֯ ד109 МСѿ ӔȲṳ Є МЊ Ȳװ ṭЍ Ἐ

֯ῂ ỰӖȳ МЊ ӢїМ ϯϚṷ֙ Ȳ Ἇ∟ ֥Ӣ

ȳ Ṏȳ Ṏȳⅎ ѝо Џ ȲWצ ȴ

ѻ ӭ иכϮ ȲҔ╗ɦ Ӣ ▲П ᵂѠᾎȲṳ
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Ḋ ᴩ ɧȳɦ ӣῂ Ӣ Ȳ оṭЍ

ɪ Ӗֻṟ 1.0ɫȲṳ ᴟỂ МЊȲ צפּ 300Ϣװ ɧ

ѿцɦ ֥ ₇ ӒכὨ Ȳ ᴩх ֝ᾎ ♄ Ȳ

о ֮ỰӖṭЍ ’Ṏ ἘȲѿ ḋӢ ȴɧ ȴ 

Ӑ х ₇ ᵂᾼ иȲ ◕Б ὧѱ

ῂ х (╟ᴩ ᾎⱢצ Ғ ’)Ԛׁ֝ש ᴏ Ȳӭ›Б

ᶙכ ȲҫҵӼ х (╟ᴩ ᾎⱢצ Ғ ’)֥ᵂ ѭ

ὨὨ ȲẒ ₇ӭ›ꞋⱢῂ ∟ ♄ ᴩ ȴ 

2. ῂ Ầ  

ד109 Ȳ Ӏӥ ῂ Ầ ᴩῂ Ὥ

Ϛ ◕ Ḕ₤ Ȳ в Ɫɦ ῂ ’ׄὭṥ

ׂ Ȳ ᴩ ῂ Ể Ὼ ц 2211 Ё+ Ѧ’ׄὭṥ ȳ

Ԅȳ ȳѭḳȳ ệᶃц ֮ Ṷ ЏᵂȳӢ ’Ṏ

Ṏ ѿцῂ Ӣ ▲ ȴɧȲѻ ӭ иכẒ

ȲҔ╗ɦ ῂ ’ׄὭṥׂ ȲṮ ệᶃц Ȳ∂Ӵ

ῂ ṥ Ȳ ᴩṥ ȳ Ԅȳ ȳѭḳȳ ệᶃц

֮ ṶП Џᵂȴɧѿцɦѿ ᾬӢ ’ṎⱢѻȲ ἏẔ҃

ד Ἤậ П ᾬ Ȳ ᴩӐ ‐ ᴥ ᾬᾼ ӴȲ

ṳ ẓ Ὥṥׂ ᾼҒϤȲẃ’צȳ ῂ ПӢ ᴥȲ֯

Ӣ ’Ṏᾼ֝ ȲϷ ӑẃӢ ϩȴɧ ȴ 

ד108 ῂ Ѝ’Ṏᴩ Ȳ֝דӼѿ֝ї ѠהȲ

֥Ể ᾼ Ѝᴞ ϢѝẦ ȳ ӢᾬМїצ ῂПҒϤȲ ῂ

Ḇ Ϡе ᶝȲԚ֝ẦᵗḂ Ể Ѝ ᾬ ȴ ֥ῂ

Ὥ Ȳ ᴩῂ Ể Пṥ ЏᵂȲד‒֯ ᾼ ᴩϯȲϷ

ẞדФПӔ֣ᵂӣȴ 

› ╓ҏ ⅜֮ ἤ Ӣ ȳ’Ṏ ▐

ц Ԓᴩ ПϮ ▐ Ɫứ ȳ֯ ֥֮ᵂ ∂Ӵ
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ạȲ ḋ( ӥ)Ӣ Ṇ Ὥ ᾬ ⁄ ох ᵂ

Ȳ ☼Ӣ Ṇ⁄ Ғ ▲ ( 13)ȴ 

 

13 ⅜֮ ἤ Ӣ ȳ’Ṏ ▐  

ӭ› Ẓ Ẃ ᶁ Ӵ LINE Ȳ ᾼѠה ᴩ

ṶԈ Ȳ ӭҔ╗’Ṏ Ἠ ᾃᾬ ϺȳӃײ ╘ȳ☼

Ѵ ḃ ṶԈȳҵẃ Ϥ– ȳЄ ᾬײϺ ӭȴ 

(г) х иṹ Ὑ  

ϱ ȲӐ ֯х Ѡ Ȳ ᴥ’Ṏ

Ὑ צ иṹ ᵂȲᵂⱢ Ẃ ПѠהПϚȲх

иṹ Ὑ Ҕᵶ ▲ хở ȳ֤╥ᵡצ ҒϤ ᴥ’Ṏ

Ἠצ ȳ ᵂᾬȳ ֮ ȳ ֮ᴯ ȳӭ›╥ᵡצ ắ

? ṿ юȳѿцӭ›ѻ ᵂᾼϢ Ȳ

П ὨȲᵂⱢ∟ П ᴕȴ 
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ҫҵ› БכӴӢ ῏ Њ Ȳѻ ғ ⱢẦ

ᵗῂ Ἠ ᴯ ᴩ Ȳ ẁ Њ כ ֤ Ἤ ῂ Ȳ

ᴩד ֥Ȳӭ›Њ כ Ԛ 34ᴯȲ∟ ═ ד֢

Ϣ ҒϤȲ֯х Ѡ ȲБ ᴩ װ2 Ὑ Ȳ Ҡם

х ₤ȲᴖӐ ϡד⇔Ԛ 2ᴯ хӨ ᴥ’

Ṏ Ȳ108דБ 1ᴯ( ȲЎӘӢᶾԅ )Ȳҫ 1ᴯ(

Ȳτ ὨІ )Ӽὑ ד109 03ѣ 04ѡ ▲ ( 14)ȴӐ

2 х иṹ Ὑ (ῶ 5)ҵȲӼẦᵗ Ẃ ᶙכ 2Ԉх

₇ ᵂȲṳᶙכ∂Ӵ Ẃ  ȴה

Ӑ х иṹ ᴩ Ὑ П Ҕ╗ ⅜֮

ḋ/ӥװӢ ֮ хȳ ד Ἥ ȳצᶳὑх ᵂ῏Ȳ

ѿ ᴥ’Ṏ Ө ѠהἨצ ⱢѻȲҫҵ Ӣ

ȳЁ ṿӣἨЮ Ḃ ᴩ ὙȲ І еᵫ

ѠהȲ ֢ḋṭἨеἬ ẦᵗȲӼҠ Ὥ ד ᴩ

Ȳ צ ᾼ х ȴ 
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14 ậ ᴥ’Ṏ  
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ῶ 5 х иṹ Ὑ ᴩ ῶ 

109/09/03(╦ ҳ) 

  ѻ═Ϣ 

10:20-10:30 
ẞȳ ậ  

֮ ȸ⅜ὧ ⅜ὧӀ ↑ 7 (ϝѤȵϢѝῈ Ἢ) 

10:30-12:00 

ӭȸ 

ӥ Ṝ ṛ֣ἅ  

їצ    

ὢ ῖ 

ῖ &  

′ὡӢ צ еҨ 

ϱ ᴩ  

12:00-13:00 Мрӣ &ԅ  

13:00-14:30 

ӭȸ 

ֽ ẃḂ Ё  

Ḃṏ  

ᵄ ᵗ ṅשׁ  

′ὡӢ צ еҨ 

ϱ ᴩ  

14:30-15:00 ֥  
′ὡӢ צ еҨ 

ϱ ᴩ  

109/10/21(╦ Ϯ) 

  ѻ═Ϣ 

14:30-14:50 

ẞȳ ậ  

֮ ȸ Ӏ Ѝ Є ṭМ 42  

ӀӴ ( Ѝи ) 

14:50-16:20 

ӭȸ 

ӥ Ṝ ṛ֣ἅ  

їצ    

ὢ ῖ 

ῖ &  

′ὡӢ צ еҨ 

ϱ ᴩ  

16:20-16:30 ԅ  

16:30-18:00 

ӭȸ 

Ӕ ӣх Ḋ 

Ӵ⅜ὧּדᶾЄ Ӣ Ṇ 

◦  

′ὡӢ צ еҨ 

ϱ ᴩ  

18:00-18:30 ֥  
′ὡӢ צ еҨ 

ϱ ᴩ  
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(ϝ) ֯ӢṎ ᾬ иӁ ₤ ᾃᾬ ֯иӁ▲ Ṇ  

Ӑד⇔ѿᾧ цẒӢ ⱢѻȲ ⁮ ⅜֮ Ӣ

Ɫ Ȳ ᴩ ᾃἨ’Ṏ ᾧ цẒӢ ֯иӁ Ȳṳ

ױ › Ἤ ПӢ ȳ ḋ( ӥ)Ӣ װ ȳѿ

ц Ӣ Ϯ ∂ ὑ ᾃᾬ ֯иӁ▲ Ṇ МȲ

Л֝ ᾼᴭ ȲҠ ᴩῈ ᾼ▲ Ȳ вҠ ҏ П

ᾃἨ’Ṏ ᾬ Ȳѿᵓ∟ ᴩẔ҃ М  Ӣ ’Ṏ

ПṼ ȴ 

1. ֯ӢṎ ᴷцᾬ иӁ ₤ᾼ∂  

Ӑ ứ П Ѝ֮ ( Ἰ 800 mѿϯȲӂᶁị⇔Єὑ 5%Пᵅ

ἸЍ Ѻ )ὑױ П’Ṏ ᾬ ᵂⱢ ᾃᾬ Ȳ╝ Ἤן

▲П Ѝ֮ ’Ṏ ᾬ Ȳ ֥ DEMѿ GIS ᴩῈ

иέṳ ậ ᴯ П Ἰ(Alt)ȳị⇔(SLO)ȳị֣(ASP)ȳԓщԏῈ

(TWS)П Ȳṳ Ӣᾬ ц֮ᶮ Ȳ ᴩ ֯ӢṎ֮П ȲK

24 ֽῶ 6ȴ 

ủ ἤ ⇔(Temperature seasonality)ȸⱢדᶁ ⇔П ὑ

100 Ȳ ╥ Єῶӱ П ЄѹὙ (ᴂ Ȳ

2013)ȴ 

(1) ủ ἤ ​(Precipitation seasonality)ȸⱢד Ѭ П

ѿӂᶁȲ ╥ Є⁄ Ѭ П Є(ᴂ Ȳ

2013)ȴ 

(2) ԓщԏῈ (Whole light sky)ȸױⱢ в ắы

П ᾼᴷ ( Ȳ1987)ȴ 

ד (3) ​ (Annual precipitation)ȸⱢϚדПМἬצ Ѭ П

ếȴ 

(4) ị⇔(Slope)ȸị⇔ӣѿῶӱ ịȲṳ ӱὑЍịȲ ╥Ẕ

Єῶӱ Пị⇔ ȴ 

(5) ị֣(Aspect)ȸị֣ ӣẃ ЍịПѠ֣ȲṳϠ Ѡᴯ
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ѡ ế ⇔П ȴ 

Ἰ(Elevation)ȸ Ἰ ὑ ᶮכᴟ Ȳ֪Ɫһ Ϡ

ὭЁ ᾼ ⇔цЁ ȴӼ╥ ᾼѻ ֪І( Ȳ

1987)ȴ Ἰᾼс Ἠ ᵅ оȲ ṿ ᾼ ⇔ȳ ⇔ц

ӢὙ оȲῺᴖ ᾬ ᾼиӁȴ 

ῶ6 ᾬ Ӣ ᾬ ῶ 

֤  ҅  ₤ 

Ἰ Alt 

֮ᶮ  

ị⇔ SLO 

ị֣ ASP 

ԓщԏῈ  TWS 

Ё֮ᵓӣ LU 

ᶁד  BIO1 

Ӣᾬ  

ӂᶁ ỏ  BIO2 

 BIO3 

ủ ἤ ⇔ BIO4 

ѣ ⇔ BIO5 

ᵐѣ ⇔ BIO6 

ד  BIO7 

ủᶁ  BIO8 

ủᶁ  BIO9 

ủᶁ  BIO10 

ᵐủᶁ  BIO11 

ד ​  BIO12 

Є ​  BIO13 

Њ ​  BIO14 

ủ ἤ ​ BIO15 

ủ ​ BIO16 

ủ ​ BIO17 
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֤  ҅  ₤ 

ủ Ѭ BIO18 

ᵐủ Ѭ BIO19 

MaxEntⱢֵ SDMsМᾼѠᾎПϚ(´ ׄ Ȳ2013ȷPhillips et 

al., 2006)ȲẔ╥┬ ϡ ϩứ ứ√П ₤Ȳѿ Є ᾎ Ȳ

MaxEntṼᾬ иӁ ᴯếиӁ ᾼӢᾬ Ȳ ᾬ

ὑ вҠ ᾼ ֯иӁ֮ṳ ҏᴷ ȷӢỄṆ ẓצñ ò(в

ȳ Ἠ )ᾼ ἤȲñ òṿṆ ᾼ Л ҒȲ᾿ᴟ Ṇ

ᾼ ẞ Єᾼᾭ Ȳv ⱢṆ П ᾼ … ẞӂ

ᾼᾭ ȴṳ Ṇ ẓצ Є ᾭ ᾼ ứᾬ ế П

ᾼ ứ …Ȳṳӣẃ ᴷᾬ ПиӁȲMaxEnt ₤ᴞ ѿẃȲБ

ֵ ᴷ ֯ӢṎ֮Пד ṅἬשׁ ȲⱢ Ɫ ứᾼ SDMsП

Ϛ(Phillips et al., 2006ȷ́ ׄ Ȳ2013ȷ ԇὭȲ2015ȷYi et al., 2016ȷ

Ȳ2018)ȴ 

ẔМἬצ ￼ Ӈ ꜜứ ѹϚ Ȳԛ ᾬ иӁ ᴯ

כ ֤ȳ ⇔ȳ ⇔Ϯ Ȳѹᵶῶ П ῶȲMaxEntἬ

Ҕᵶ ￼ ӢᾬиӁ Ȳ ӣ Raster to ASCII 

∂Ӵכ.asc ц.csv ѿ ẁ ᾼה ậṳ ᴩӢṎ

֮П ᴷȴӐ ӣ MaxEntᾬ иӁ ₤ẃ ᴷ’Ṏ ᾬ

П ֯ӢṎ Ȳ֮ѿᾬ ПӢᾬ ֥ ӣᾬ иӁ ₤ ϚḔ

ҏᾬ П ֯ӢṎ֮ȴ 

2. ᾃᾬ ֯иӁ▲ Ṇ  

› ԓү Ѝ ᾃᾬ ’Ṏ ᾬ ᴩ 10 ṵ

( ȳ ȳּזЍӧȳӰῲȳӪ їȳЍ῍ȳ Ѭ ȳ

ȳ Ѝᴒȳ )ц 10 ( ȳ ȳЍ ȳ Ṕ

ȳ ȳ ȳ ȳ ȳ Ṕ ȳЄ′ )ᾬ

∂ ȴԛ Ӣ Џᾎ   (2020)Ἤ ᴩП ЁӢ

ц ȲἬ ЁӢ ᾃ ( Ԉϡ)Ȳṳ ֥Ӑ
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Ἤ П ȲӐ Ѝ ᾃἨ’Ṏ ᾧ ẒӢ ᾬ

(Ҕ╗ ȳᴍḔ ȳ ȳ ῧ ȳӪ ȳ ȳ​ ȳ

ȳ ҖṚ ȳ ȳүҖ ȳ  )ȲԚ 12

ᾃᾬ ֯иӁ ȴ 

ӐṆ ὑ ◕Бᶙכ▲ Ṇ ғ ȳ ᶮоЮ П ᵂғ

ȳ ạЮ ғ ѿц ῶ ᵂғ ȲӐד⇔ ⁄

› Ἤ∂ Пֵ Ӣ (Ҕ╗ ᾃἨ’Ṏ ᾧ ц

ẒӢ ֯иӁ ȳӢ ȳ ḋ( ӥ)Ӣ װ ȳѿц

Ӣ )Ȳṳ ᾃᾬ ֯иӁ ᴩῈ (ѻ Ὲ

ȳᴩ╜ ȳṶ Ὥ ȳ֮ ֮ )Ȳ∟ ѿ ֮ Ὲ иέⱢ

֣П▲ Ṇ ȲӣѿẦᵗד П▲ цḟ ȴ 

ӐṆ ∂ ѿ Ѝ ᾃᾬ ’Ṏ ᾬ ֯иӁ֮

ӱⱢӭᾼȲѻ ẁד ѻ ᾼῈ П▲ ȳиέ ӱȲṳќ

’Ṏ ᾼ▲ ᵂ Ḗȴῴ Ӑ ◕ѿ ṿӣ Ɫӭ Ȳ֪

∂ױ ḖⱢ PC-base Ȳᵂ ѿ windowsṆ ⱢѻȲṆ

Ҡה ẁֵүѻ Ӂׄ ȴӐṆ ▐ ֯ Microsoft Windows

ᵂ ӂүϯȲᴕ ӣṆ ғ Пԓ ἤṳ֝ ֥ GIS ц

―ᵓἤ ӭ ӣ MicroSoft .Net FrameworkⱢ ▐П ᵂ

ѿ ẞ ᾼṆ ᴩ ứἤȲṆ ӣ Microsoft .Net Visual 

Studio Ὲ ᾬԈ Ṇ Ȳẓ ᾼṆ ứἤ

ц ҉ἤȴ 

ᵂ Ṇ Ɫ Microsoft WindowsW ӂүȲ∂ Windows XPᾪ

Ӑѿϱȴ Ɫ Microsoft Visual Studio VB .Netȴ∂ ӐṆ ד

ӣ Ἤ Пṿӣ ╗Ҕה ц  .* / ȸ ESRIה

SHPȳ ἤ ȸESRI / *.DBFȳMicrosoft / *.XLSѿцה ה

 ȸSQLite / *.s3dbȴה

(1) Ṇ ғ  

ӐṆ ԓ иϮד ᴩȲṆ ▐ ֽϯ Ἤӱȴ
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Ϛד( ᴥ )Б∂Ӵ ү ▐ѿц ∂ Пֵ Ӣ

ȲҒ ∂ ẓצ’Ṏ ᾬ ֯иӁПѻ Ȳғ Ҡ ֽᴩ

╜ ȳṶ Ὥ ֮ Ὲ Ȳ ẁ֮ Ὲ иέП▲

Ṇ ȴ ϡד( ᴥ ) ∂ Пᾬ ѻ ҵȲБ ҉

ӭҔ╗צ 18 ᴞ П Ӑ ȳ10 ᾃἨ’ṎП ᾬ

֯иӁ ȳ3 ▲ᾬ Пѻ Ȳ֝ ∂ ᴞ ᾬ

֯иӁПד ▲ ғ Ȳѿц ▲ᾬ ֥▲ ғ Ȳ ẁḆֵа

Ӑ цᾬ ȲѿḆ ϤᾼѠה ▲ ȴ Ϯמּ)⇔דᴥ

) ═ ’Ṏ ѻ (ᾧ ȲẒӢ )Ȳ ẁᾬ

֯иӁ▲ ҵȲӼ ҉ᴞ ѻ ▲ ȴױҵ֯Ṇ ṿӣ

ϱȲ ẁṿӣ῏ ц ṿӣ ᾼ ạȲѿᵓ Ȳ

ПṆ ▐ ֽϯ Ἤӱȴ 

 

 

15 Ṇ ғ ▐   
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Ӑ ◕Б ᶙכṆ Ȳṳᶙכᾬ ֯иӁ▲

Ṇ (Ecological Conservation)ȲṆ Пѻ Ю Ҕ╗ѻ ȳЏ

ẓԝȳᾭ ԝȳ ạ ( 16)ȴ 

 

16 Ṇ  

Ṇ ᵂ┬ ғ ԝѻ Ҡ ᴩ ḇ ȳה ȳ

ѻ ȳ ӱἨ ȳ Ὅ ᴟԓ

Ἠ╓ứ ȳ Ὅ֫›װ Ἠậ Ὅȳѿц

Ἤצ ӱ 10ғ ȷ Ӑ ᵂЏẓԝѻ Ҡ Ḇ ȳ

ᴩ Ὅȳӂ ȳ ғ ȷѻ ▲ ғ

ԝѻ Ҡ ᴩѻ Ὲ ▲ ȳᴩ╜ ȳṶ ȳ֮ Ԉ▲

֯иӁ▲ ( 17)ȴ 
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17 Ṇ ѻ ӱ  

(2) Ṇ Б ҉ғ ӭ 

A. ạ ҉ 

ạ ẁῈ ӱц ȲҔᵶ ц ӱȴ

Ṇ ›ϡדБ∂ П Ӑ ȳ ᾃᾬ ֯иӁ 2 Є

ҵȲѿцᴞ ȳ ᾃ’Ṏᾬ ȳ ▲ᾬ 3 ѻ ȴӐ

ԛ═ ᾧ ẒӢ ’Ṏ ѻ Ȳ ẁᾬ ֯иӁ▲

ȴ 

 

18 ạ ҉ӱ  
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B. ᴞ ᾬ ▲  

ᴞ ᾬ ▲ ғ …Ҡѿ֢ ᴞ ѻ Ȳ

’Ṏ ᾬ ᴩῈ ӻ ▲ Ȳצ ֮ ứᴞ

в ứᾬ ֯иӁ ȴ ԛ ד҉ ц֣ה ᾼה

ѻ Ȳ ה Ҡ ẁῈ ᴕȲ֣ ה Ҡ ϚḔ

▲ ȴ 

ѿᴞ -ѬЁ’═ ⱢẂȲ▲ Ὲ ѻ аȲԛ ᴩЍ

῍ᾬ иӁȲ ᴩ ֯иӁ ȴ 

 

19 ᴞ ҉ѻ ▲ ӱ  

C. ▲ᾬ ֥▲  

Ӑ ḋ( ӥ)װӢ ( ᾃ ) Ӣ

(֣ ה ) ▲ Ȳ ϱ ҉ ạҵȲἋ ᾬ ֯иӁ

▲ ȲҠ Ӧᴩ╜ ȳṶ ȳ֮ ֮◕ἨὭ ֮ ▲ ԈȲ

Ὲ иέ вПᾬ иӁ Ȳ ẁ▲ П ἤ Ὠȴ 
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D. Ṇ ׄ  

ӐṆ ᾼ ҏ Ȳ Ṇ ῏Ю Ȳ ẁ ῏

Ӣ ҏᾪӐ ȲҠѿ ҏᾪӐᾼṿӣғ ӭц ȴṆ

֯ Ȳ ᴞ ᴩṆ ṿӣ ạȲ ∟ȲИҠѿ

ϚḔṿӣד ▲ ғ ȴ֪ױ Л֝ ҏᾪӐṆ ȲҠ ẁЛ

֝ᾼ▲ ғ ὢ ȲẂֽ ᾃᾬ ѻ ▲ Ȳ ц֮ ֮◕ Ṃᾼ

▲ ȲҠ ẁ в ṿӣȲ֯ ҏׁשṅ ȲҠ ἤ Л

▲ױ ғ Ȳᴖ Ϛ Ὲ ▲ Ȳ⁄Ҡ ṿӣȴ 

 

20 Ṇ ῏ ϤЮ ӱ  

 



сф 

ȳׁשṅכὨ  

Ϛȳ ⅜֮ Ӣ Ḇ  Ὠכ

⅜֮ Ѝ 198,638.76 haȲּפᴾ 33.50%Ȳ ֵ֮ ȳ

ѹᵓ …῏ ֵȲ╝ⱢϠ Ӑ П ȲӐ Ṇ

ἤן ᾃӢ Ȳ ױ ן ẁ∟ ЏᵂП ᴕȴ 

◕╜Ἀ ד е ▲ ( Ԍ ᶄ )ᶁ׀Ϥὑ

Ӣᾬֵ ἤ МȲӐ ֯ е Ṇ ȲԚϯ 305,884

ṳ ȴ ṿӣӐв ᴩ ֯ӢṎ ᾬ

иӁ ₤ ᾃᾬ ֯иӁ▲ Ṇ ∂ӴҵȲӐ Ӽ ṳ

כ GISῈ иӁ ȴᴖ֪Ɫ ЄȲ Лц Ȳ╝

ẃ ὑϯῶṳѿ Ѡהᵧ ὑ 21ȳ 22ȴ 

ῶ 7 Ӣ ῶ 

נּ ֤   ╗  

TBN-DP ᾬ ▲цᾬ

 
52,191 

І ᾬȳ ȳ І ᾬȳӰ

ὲ  

ӑ ῀ -

110/05/31 

Ẓ ▲

ṎΩ  

Resources survey and 

education advocacy to 

promote for Taiwan 

amphibian resources 

1 Ẓ  
109/01/01-

110/05/31 

EOD - eBird Observation 

Dataset 
108,516  

109/01/01-

110/05/31 

iNaturalist Research-

grade Observations 
7,308 

ȳ ȳẔ҃ὖ ȳ ȳ

ᾧ ȳ ṵ ȳ ȳ

ȳẒ ȳӧ ȳ ȳ

ѳ ȳẔ҃ ȳ ȳ

І ᾬȳ І ᾬȳ  

109/01/01-

110/05/31 

Data-set of Moth 

Specimen from TESRI 
1,248 ȳ  

109/01/01-

110/05/31 

é é é é 

ẃ ȸ Ӣᾬֵ ἤ (https://www.tbn.org.tw/) 



тл 

 

21 ⅜֮ Ӣ П ᾬ Ḇ   Ὠכ



тм 

 

22 ⅜֮ Ӣ П ᾬ Ḇ  Ὠכ

  



тн 

ϱ Ἤ П Ȳԛᵔ ᴯ(ᶄ ȳ ᾬ ֤

ȳ ю )∟Ȳ ⅜֮ Ԛ 242,904 ᾬ(’Ṏ Ҝ10.2%)Ȳ

ᾬ Ɫ4,254(’Ṏ Ҝ2.8%)ȳ67,428 ᾬ ӫמּ) ɦ Ὼ

ắ ɧ(ᵶ)ѿϱѩẂҜ7.5%)Ȳᾬ Ɫ4,227(ּמӫ ѩẂҜ12.8%)Ȳ

ṳ Ӣד ῶ ⅜ᾬ о (ῶ8-ῶ9 23- 24)ȴ 

⅜֮ Ӣ ╓ҏȲ ⅜֮ ᾬὑּמӫ ɦ Ὼắ

(ᵶ)ѿϱɧ ѩẂ צ 7.5%Ȳᵀᾬ ⁯Ҝ 12.4%ȲῶӱӐ

צ ֵ ᾬȴ╝ӑẃצԉᴶ Ἠ ᴩⱢȲ Ԓᴩ ᴩ

ȲẃϠ ᾬиӁᴯ П …Ȳѿ ю

ᾬП ȴӐ ӼҠὑ ӂү ᴩиṹȲṿ֢

ȲṳҠׁש ֥ П ѠהȲѠҠ ю ᾬ ֢ Џ ᾼ

֚ ȴ 

ӭ›Ἤ П ӱȲ и Ҡ ֪ᵘϩ Ȳ ▲

ֵἨ ᴯо∂ ⇔ ᶶȲ ֯ ϱ Ӣᾼ ᾼ Ȳᵀ

╥Ҡ Ӑ ӢПӢ Ϡ ⅜֮ ᴶ Ғ

▲ᵘϩ (ֽ и ֭ Ѝ ☼)ἨҒ ᴯо ∂ Ȳṿ

Ḇ ч╣ ȴ ϱ ѻ ▲ҵȲӼҠ ד ЏᵂЊ

ᴩ иṹȲ֢ ᴯҠиṹ ▲ Ȳ ẞФדӻ☼ Пӭᾼȴ 

 



 

7
3 

ῶ8 ⅜֮ Ӣ ( ᾬ ) 

/  

 ⸗ Ẕһ צ С’Ṏ ╥’Ṏ  ‍’Ṏ  ֥  

/% 
ᾬ

/% 
/% 

ᾬ

/% 
/% 

ᾬ

/% 
/% 

ᾬ

/% 
/% ᾬ /%  

ᾬ

 

Ẓ  4/0.2% 1/3.3% 9/0.5% 2/6.7% 0/0% 0/0% 0/0% 0/0% 1,859/99.3% 27/90% 1,872 30 

 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 207/100% 50/100% 207 50 

 0/0% 0/0% 2/0.2% 1/1.3% 0/0% 0/0% 0/0% 0/0% 1,290/99.8% 76/98.7% 1,292 77 

Ẕ҃  0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 32/100% 10/100% 32 10 

ѳ  0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 348/100% 80/100% 348 80 

ṵ  8/0.5% 1/1.9% 46/2.9% 3/5.6% 17/1.1% 3/5.6% 314/20% 3/5.6% 1,183/75.4% 44/81.5% 1,568 54 

Ẕ҃ὖ  0/0% 0/0% 50/6.1% 2/1.2% 0/0% 0/0% 0/0% 0/0% 770/93.9% 170/98.8% 820 172 

 0/0% 0/0% 0/0% 0/0% 23/0.1% 1/0.1% 0/0% 0/0% 37,200/99.9% 1,865/99.9% 37,223 1,866 

 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 1,076/100% 53/100% 1,076 53 

ᾧ  21/0.2% 3/3.3% 150/1.7% 7/7.7% 264/3.1% 5/5.5% 658/7.6% 4/4.4% 7,509/87.3% 72/79.1% 8,602 91 

 0/0% 0/0% 2/0.1% 1/0.2% 17/0.9% 1/0.2% 0/0% 0/0% 1,938/99% 639/99.7% 1,957 641 

 661/0.4% 6/1.4% 15,017/8% 54/12.4% 8,343/4.4% 26/6% 894/0.5% 5/1.1% 162,878/86.7% 345/79.1% 187,793 436 

ӧ  0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 67/100% 32/100% 67 32 

֥  694/0.3% 11/0.3% 15,276/6.3% 70/1.9% 8,664/3.6% 36/1.0% 1,866/0.8% 12/0.3% 216,357/89.1% 3,463/96.4% 242,857 3,592 

  



 

7
4 

ῶ9 ⅜֮ Ӣ ( ᾬ ) 

/  
ҵ   ֚ ֚ ὔ֚ 

/% ᾬ /% /% ᾬ /% /% ᾬ /% /% ᾬ /% /% ᾬ /% 

І ᾬ 0/0% 0/0% 0/0% 0/0% 15/0.2% 8/1.3% 86/1.2% 14/2.2% 164/2.3% 38/6.1% 

ᾬ 2/0% 1/0% 2/0% 2/0.1% 177/0.3% 45/1.3% 576/1% 90/2.5% 1,758/2.9% 213/6% 

І ᾬ 0/0% 0/0% 0/0% 0/0% 7/2.7% 2/6.7% 114/43.5% 8/26.7% 23/8.8% 4/13.3% 

֥  2/0.0% 1/0.0% 2/0.0% 2/0.0% 199/0.3% 55/1.3% 776/1.2% 112/2.7% 1,945/2.9% 255/6.1% 

 

/  

Ὼắ  ֚  ѽ Л ӣ ֥  

/% 
ᾬ

/% 
/% ᾬ /% /% ᾬ /% /% ᾬ /% 

 ᾬ  

І ᾬ 421/5.8% 45/7.2% 5,878/81.5% 421/67.1% 114/1.6% 19/3% 26/0.4% 3/0.5% 7,208 627 

ᾬ 1,617/2.7% 182/5.1% 33,331/55.6% 1,823/51.3% 680/1.1% 87/2.4% 14,056/23.4% 284/8% 59,968 3,552 

І ᾬ 27/10.3% 1/3.3% 83/31.7% 10/33.3% 0/0% 0/0% 0/0% 0/0% 262 30 

֥  2,065/3.1% 228/5.4% 39,292/58.3% 2,254/53.6% 794/1.2% 106/2.5% 14,082/20.9% 287/6.8% 67,438 4,209 

 



тр 

 

23 ⅜֮ ᾬּנ ӫמּ  

  












































































































































































































































































































































































