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ȳ›ṕ 

ᴞЏ ỄѿẃȲϢ ᾼ♄ Є щ оӰ Ὥ Ȳ

Ӊ ֮ ᴞ Ӣ Ṇ ⅍ ạȲ ֮ о

ᾼ ȴ ̪ ֥ ╜Ἀ ỗ ɧ(IPCC) ҏᾼ ҳ

װ ᴷ ᵫ(IPCC, AR4, 2007)Ȳᴍדẃԓ ӂᶁ ⇔ϱсⱢ 0.74̆ Ȳ

ᴖѹ֯ ҟ 50 ד ᵧ Ḇᶶ ᾼ (ḕϫפּד Ғ 0.13̆ )Ȳ

ᵫὙ ╓ҏ ѿ∟ᾼ֮҅ד1950 Ϣ ᾼ♄ צ й

ᾼ …(90̟ ѿϱᾼ )ȴ 

דֵּ ṅ╓ҏȲԓשׁ Ҕ╗ ⅍ Ὅ ҒȳЄ

Ḃכ ȳ֮ с ȳԓ ᵂ Ḃה ȴ֮ с כ

ԓ Ѭѝ ᾼḂ Ȳṿ ᵂӣ ⇔ Ȳ Є ⇔Ḃ ȳ

​ ⇔с ȳ ​иӁ Ӣ оȲ Ӣ֢ ṶԈᾼҠ ἤ֪

сױ ȴẂֽȸ ​ȳ ḅ Ӣᾼ с Ȳ ԓכ ֢֮ ☻ḳ

ȷ и ᾼ ḆⱢ ḅȲ Ϣ ὑѬ ᾼᵓ

ӣȷ Ӣᾼ с Ȳ֚ Ӣ Ϣ ᾼ ȷ֮ ⇔ϱ

сᴖ ᾼכ ӂ ϱс ȲҠ і ȳ ѬϤ–ȳЁ֮ о

ȴ і ֮ Ӣ Ṇ М֢ ֪Іᾼ оȲ כ

Ϣ ѿӢ׀ᾼӢ Ṇ ὢ (ecosystem services)ᾼḂ ȲҠ

ᵅ֢ Ӣ Ṇ ὢ (ֽȸѬ ȳῈ ȳ ₇)ᾼ ᴖ№

ẞϢ Ӣ׀ȴ 

ԓ ᾼ ѡ Ὑ ȲϢ ֽᴶ֪

Ȳѿ ᴞ Ӣ Ṇ П ứӂ Ȳ ᴖ ’Ӣׄ׀ԓ Ә

ȲϞכⱢ ›Ϣ Ӈ ᾼ Є ȴ ד1980

҅ѿẃȲּד Л ҏԓ ᾼ ȲֽЭ ᾼ

Б ắẞԓ ȴ ֥ ȳ֢ ╜Ἀѿц ֵ‍╜Ἀ Ȳ

᷾Ϥׁשṅ ֢ (mitigation) ᾼ ȲҔ╗

ȳ ᵅ ȳ ⅍ ᶾ Ȳ ю ⅍

ὍȲ ẞ ᾼ Ὠȴ ᴖȲ ᴩ

ᾼ ѩ ὨҠ Ȳ͂ԓ оế ᾼ Б‍ Ϣ ю
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⅍ ὍἬ ӴᵛḂ Ȳ ⅍ ὍἬ ᾼכ ═

֮ ȳ Ϣ ῂ ᾼ ᵂ ȴ֪ױȲ ═ ϩὑ ю ⅍

ὍПҵȲ (adaptation) Ἤ ᾼḂכ Ȳ

И ᵅ Ϣ ᾼ ⇔Ȳѿ ḖϢ ֯ ϯ

Ь Ә Ӣ׀ ȴ 

ү ᾼᴞ ֮ Ԉ Ӑ ╥ ᴖ Ȳ֢

ẃᾼ ḳ ӢȲ ӢỄכ ᾼ ҷȴҒϱү Ὼדẃῂ

ᶶ ᴖҒ כ Ё֮ ᾼ ϩȲ Ӣ֢ ᴞ

ắ ϩᾼЁ֮ᵓӣѠהȲ Ё ᾿כ Ἠ ᾼ Ȳі

֢ ḳ ṶԈᴖ כ Єᾼῂ ҷȴצ ὑ ȳ ​

כ Ё ᾼ֢ ḳ Ȳ ῂ ᾼׄứ Ȳ2002ד Ȳ

МҶׁשṅ Ḉ  ắ П Ȳң Ӵכ Ἀɦ Ё’Ṏ

ỗ ɧȲ Ё’Ṏ ẁ∂ṕȲṳᶙכɦ ѷּנ

ЁḂ ɧ ᵫ Ȳ ѬȳЁȳὭȳϢ ҳЄ ₤ᾼ Ё Ȳ

ҏֵ ЁḂ ᾼ ∂ ȴ 

ԓ Ӈ ὑү ᾼᴞ ῂ Ӣ

Є Ȳ╜Ἀ Ӗ ֢   Ӈ ᾼ ᴩ֢

ȲИ ’ Ә ȴⱢׁש ᶺ ╜ Ȳ

ᵂⱢ╜Ἀ ד ЏᵂПṼ ╓ Ȳᴩ╜ ∂ ỗ Бὑ

Ӵɦכ1ѣ29ѡד2010 ╜ цᴩ ɧ

Њ ȲW ⱢẦ ᶺ ╜ ᾼ ӂүȷ Бׁש ᶙכɦ

╜ ɧ ṳ ▲Мȴ 

ӑẃȲ֯ ᾼ ПϯȲᴞ ῂ ᾼ ἤҠ Ḇ

ҒЄȲ ЁῈ Џᵂ ḆЄ╚ Ȳᴖ Ḇ ȴ

ᴖȲү ›ᾼ ЁῈ ạ⇔Ȳӑ ҉иᴕ

ẃᾼ оȲ֯ ԓ ᾼ ϯȲ ЛṜȴ ϱẞ

ϯᾼῈ ạȲҔ╗ẓצ╓ ЁῈ ғ ᾼɦ ЁῈ

ɧȳі ἤЁ֮ Ѡ֣ ‍ ӀЁ֮ᵓӣᾼɦ

ɧȳ ϢЀ ֮ ᾼɦ Ӏ ɧ в Ȳѿц
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ד ᾼῈ ᾎ Ȳ̓ Ӈ ὑ ᾼ ᵂ ᾼ֫

ȴẂֽȸֽᴶ Ё֮ṿӣ ӀῈ ᾼ ẞ

⅍ ᾼӭ ȹ ῺᴍиПϥϫᾼϢЀ ֯ϢЀ ӢỄ

ᾼ Ӏ֮ Ȳ ֽᴶ֪ ṶԈᾼ Ӣȹ‍ ӀЁ֮ѥ

  ᴖ ᾼ і Ȳֽ ᴶ֯ ϯ Ӣ Ṇ

ὢ ᾼ ứἤȹ֯ ᾼ№ ϯȲ ЁῈ ᾼ

Ӈ ȲИ Ё֪ ᾼ ϩȴ 

ὑ ֵ֪ ᾼ ᵂⱢȲ Ӈ ЁῈ

ạẃ ȲМҶׁשṅ   ᵑ Ђѿцד

П ῏ Ȳ ṅЊשׁכ Ȳ ὑ ϯү ᾼ ЁῈ

ᴩׁש Ȳ ᴖ ҏױ ὑ֪ П ЁῈ

╜ ∂ ȴ 

 

ȳ ᾼ  

Ϛȳԓ  

֥ ̪╜Ἀ ỗ ɧ ҳװ ᴷ ᵫ(IPCC 2007)

╓ҏȲ ҟᴍדԓ ӂᶁ ⇔ϱс 0.74̆ Ȳѹ ҟ ᵧד50 Ғ

(ḕϫפּד Ғ 0.13̆ )Ȳ֝ Ɫ ᾼ∟҅ד1950 Ȳ‍

Ҡצ (90̟ ѿϱᾼ ) Ϣ ♄ צ ȴ1970דѿ∟Ȳ ֮ῶ

ПϱсЄּפ╥ ◦ᾼẒ Ȳ ᾼ о Ӣ֯Җҙ ᾼҍủ ╡ủȲ

Җ ӂᶁ ⇔ᾼ Ғ ╥ԓ ӂᶁᾼẒ Ȳ ủҖ Ԝ Ȳ

֯ ҟ ד30 ȲЄּפѿḕϫד 10̟ פּ) 7 2ҘӂѠеṭ)ᾼ

юȴ 

ѬѠ ȲҖ 30⇔ѿҖᾼ Ȳ֮ ҟϚᴍד ᵧ Ғᾼ Ȳ

֯ ֮ ⁄֯ ҟ ᵧד30 ϯ ᾼ ȴѿ ẃכȲҖּר☺ȳ

Җ цṸ☺Җ М Ȳ ҒȲ‍☺ ₉ἮḘ ⁮ ȳ֮М ȳ

⁮‍ц⁮Ṹ и֮ Ὑ ȴϚṷ ֮ҏ Є​ṶԈ═ ҒȲ

ҫϚѠ Ȳ1970҅דѿẃȲ ḅṶԈ ẃ ṓȲ ᵑ╥ ц
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֮ ȴ 

ὑӑẃҠ ᾼ ᾓȲIPCC 2007ѿ֢ ϯ

Ἤ ᾼ ӱȲ21ѷּנӒ 1.8~4̆ ҿҢ(ױⱢ֢Л֝ П

ӂᶁ ȲЛ֝ ֯ה ᵅ Ὅ ᾼ Ὠ╥Юὑ1.1~2.9̆ П Ȳ

Ὅᾼ ⁄╥֯ 2.4~6.4˘П )ȴѿṸ☺ ẃכȲМṸȳ‌

цṸ☺Җ Ȳ ѩԓ ӂᶁ ЄȲὧṸц⁮Ṹ ⁄ ὑԓ

ӂᶁ Ȳὧ⁮Ṹ ⁄Є ϱ ԓ ӂᶁ ῺȷױҵȲὧṸ֮ Ȳ

ц═ ҏ ᾼ Ғ ֵȴ 

֯ оᾼ ᾓϯȲ21 ѷּנӒԓ ӂᶁᾼѬ ȳ ц

​ Ꞌ ҒȲᴖ ​ᾼ иӁ Ҕ╗ȸ 

(Ϛ) цМ ⇔ ​ ҒȲ ​ҏ Ғȴ֝

֪ ἏҖ ЄȲắ ֮ ​

⁄ юȲ ив ֮ ҏ ḅП ҒЄȲᴖṿḘ о

ḆⱢ ȴ 

(ϡ) Җҙ ҍủᾼ​ ȲҠ Ғᾼ Ҕ╗Ṹ☺Җ ȳ‌

ȳὧṸц⁮Ṹȴ 

(Ϯ) ủ Ȳ​ Ғᾼ ֯Ṹ☺Җ ȳὧṸȳ⁮Ṹцὧ⁮

ṸȲ֯МṸ֮ ⁄ юȴ 

(ҳ) ὧṸȳὧ⁮Ṹц⁮Ṹ֮ Ȳ Ӣᾼ ​ҏ

Ғȴ 

 

ϡȳү  

(Ϛ) о 

ҟᴍדȲү ӂᶁ цҖҙ ү Ể ᾼ

о ṏֻᾼϚצ ἤ( 1)ȲẂ ȸֽ1920-1945ד Ὑצ ȳ

ד1945-1985 ⇔═ӂȳ1985-2003ד ⁄ϭצὙ Ȳ ӱ

ԓ ἨЄѐ⇔ ү ֮ о ᾼ ἤȴᵀ֯
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ᾼ Ѡ Ȳү ҟᴍדẃϮЄ ᾼ ⇔

Ɏʲ1.5̆ ɏѩҖҙ Ɏʲ0.7 ˘ɏἨү Ể ỏ

ᾼ ⇔Ɏʲ0.7̆ ɏ ҏּפϚ ȷᴖү Ể Ɏʲ1.7 ˘ɏ

⇔ḆЄȲᵀϮ МЊ₨Ӏ Ғ⁄ ЊɎʲ1.2ºCɏȴ1980

ѿ∟Ȳүד Ể ⇔Ὑ Єὑү ֮ ӂᶁ Җ

ҙ ᾼ ȷᴶ ֪ ױכ Л֝ Ь╥ӭ›ׁשṅ

ȴHsu and Chen (2002)
1 ױ ѐ⇔ᾼ Єѐ⇔

☼ᾼ оצ ȷ ᶝ ֮ ц ȲҔ╗ȸ цЁ

֮ᵓӣ Ȳֽ Ӏ ȲϷҠ ╥Ẕ ֪ȴױҵȲ 1

Ӽ ӱ ѿ∟ϮЄד1980 Ϯ МЊ₨Ӏ ҏּפ

Ϛ ȲҐ Ӏ ᾼ ȴ21ѷּנү ϢЀ ⇔ ӂ Ȳ

Ӏ ᾼ ד юȷ ԓ о֝ḔȲᵛ

֯ 21ѷּנӒ 1.8~4̆ ҿҢȴ 

(ϡ) ⇔ о 

ү ԓד ᵅ цỏ ᾼᵅ Ὑצ ҒȲԓד ᵅ Ғ

ᴔϢц Ϣ Ӕצ ȴ1961ᴟ ỏד2005 ᵅ ԓү

Ὑ ҒȲүҖӀỏ ᵅ Ғᾼѡ Ғ ֵȲӦ 35 щ

Ғᴟ 100щȲṿ ḆҒᵺ Ȳ כ ἤ ȴүМӀ

цү⁮ӀϷ֝דצᾼ ȲὙ ắẞ Ӏ ᾼ Ȳԓ

оᾼ чᴖ ЊȴӪщᾼ ѻ Ϸ╥ Ӏ ᾼ ᾬȲ

Єὑ 37
o
C ᾼѡ Ҭ֯үҖӀὙ ҒȲὧҖ ₨Ӏᵧ Њ

ҒȷẔ֮҃Ѡ ḥצ ҒȲ ╥ắẞϢⱢ Ἠ

Ғᾼᵐ ᵂӣ ȴ 

 

                                                      
1
 Hsu, H.-H., and C.-T. Chen, 2002: Observed and projected climate change in Taiwan. Meteorol. 

Atmos. Phys., 79, 87-104. 
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1  ϱІ Ɫү   МϮЄ ᾼӂᶁ ӂ

ד֢) 1950̡ 1970ӂᶁ ᾼ )цẔХדᾼ

ӂᶁ о Ȳ ᾼІ Ṽᶧ╥Ϯ МȳЊ₨Ӏᾼӂᶁ

ӂȳҖҙ ᾼӂᶁ ӂȳү Ể ỏ

цү Ể о ӂ ȴ 
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(Ϯ) ӂ о 

ү ѽ ӂ   ȴ IPCC 2007ᾼ ᵫȲ

ԓѷꜜӂᶁ ӂ ֯ϡϫѷּפּנϱс 10-20еиȲѻ ╥Ӧὑ

Ѭ֪ ⇔ϱсᴖ цԜЎ оἬ ȴӦ IPCC 2007 Ȳ͂

ϡϫϚѷּנӒ ӂ ϱс 18-59еиȲ ṷ ᵅὑ Ὼ

ᾼ 4-8 еѐ(Ҕ╗ɞ±2̆ ɟ)ȴ ῏Л֝ᾼ ֪╥

ѽҠ ᾼּד Ṽ Ȳֽ ц⁮ ᾼԜ ֯ϡϫ

Ϛѷּנ оȲᴖ IPCC 2007 Ɫ ֮ᾼԜ оЛứἤ Ȳ

ᾎ ҏҠ ᾼ ȴIPCC 2014ᾼῴ ӭ›Ữ֯ Ȳϱ Ϛ

ᾼҠ ἤ−ЄȲᵛϡϫϚѷּנӒ ӂ ϱс 40-120еиȷ֯ױ

ᾓϯȲ ү ᾼ ד ȲҔ╗ȸ Ỵ ᾼ– ȳᾘ

֮ ֮ϯѬ оȳ Ѭḳ ᾼ Ѭ ȲяẔ╥ᾘ ֮ ϯ

ᾼ ȴ 

(ҳ) ​ ​ о 

ү ԓד ​ ᾼד оד ЄȲ П ӢᾼѬḅḳϷ

‍ Ȳᵀ ҟᴍדṳḥצὙ   ᾼ оȴIPCC2007

ᾼ ה ᴟ 21ѷּנӒү ֮ ԓד ​ ᾼ оϷЛЄȲ

ᾼצ ה ҒȲצᾼ юȲЛ ứἤ−Єȴ 

ԓ о ү ȳ ᾼ ╥֯ ​Ѡ ȴ

ᾼ ӱȲԓ ֢֮ ​Є֯׀ ԓ о ҒȲᴖМȳ

Њ​ П юᾼ Ȳױ ֯ү ᵑὙ ȴ ​ ҒҠ

ḆֵȳḆ ᾼ☻ѬцЁӰ☼ȷױҵȲМȳᵅ ⇔ ​╥Ё

ᵶѬ ц֮ϯѬ ᾼ ẃ Ȳ═ ֮ ю−Ҡ ἵ ḅ

ᾼ№ ȴ 

Є​ ԓ о ҒȲМȳЊ​ юᾼכᾎȲדצ Ҡ ᾼ

ќ═ȴ Clausius-ClapeyronѠ Ȳה о Є Ѭ

ᵶ Ғּפ 7% K
-1 

(K╥ ⇔)ȷӦὑЄ​ᾼ ​ ậḟὑ

ꜜ ᾼѬ ֥Ȳ ​ ⇔ Ғ Є Ѭ ᵶ ᾼ֝דצ
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Ғ ȲṳѹẃᴞѬ Ғ ҵ ὍȲ Ḇ ϚḔ Ғ ​

⇔ȴ ᴖȲIPCC2007ᾼ 14 ה Ὠ ӱȲԓ ​

⇔ Ғ 2% K
-1Ȳ Њὑ Clausius-ClapeyronѠ ה ᴷЄ

МѬ ᵶ Ғ ᾼ 7% K
-1ȴ ṷ ὨȲ҆ IPCC2007֯ ϡ

ϫϚѷּנ ​ ᾼ о ᵑ’ׂȴ 

щ ╥ү ắ ᾃᾼϚ ЏᵂȲяẔ╥

​ᾼ ҒҠ ☻Ѭ Ȳ Ӣ∟ ד ᾼ ȴ

ᴖȲ IPCC2007 ᵫȲӭ› צה ϩ֯ứἤѠ Ӕ

щ ᾼ оȲֽЄ​ ԓ ⇔ᾼ Ғᴖ ҒȲ

ᴖЊ​⁄ юȷᵀ╥֯ứ Ѡ ⁄ ḥ᷂צ ȲḆ Лϱ֯

ѐ⇔(ֽү )ᾼ ȴ ȲМׁש ṅМשׁ

ї Ὼ֯ Ѡ טּצ ἤᾼ (Liu et al. 2009)
2Ȳ ᵑ╥֯

​ ԓ оᾼ …ϱậ ứ ᾼ Ὠȷױ Ὠѻ ╥ М

Ҷ ᶝ ᾼד1961-2005 ​ Ȳ ӣד иέѠ

ᾎậ ᾼȴиέᾼѻ Ὠ ӱὑ 2ȴ 

2МȲ ​цМȳЊ​ᾼ 1 ד ЊȷױṶ

ò òẓצ Ӕ ȴӼᵛȲᵠϢ ‒צ

ї֮ò ò ​цМȳЊ​ắԓ ᾼ ȴԓ 1

⇔Ȳԓү › 10% ​ Ғּפ 140%ȲᴖẔ 1 Ҭ

פּצ 35%Ȳ ὙẔҠ‒⇔ד ȴ֝ ֮Ȳ› 10%Њ​⁄ ю

פּ 70%ȲᴖẔ 1 Ɫפּ 32%ȴ 

 

 

                                                      
2
 Liu, S. C., C. Fu, C.-J. Shiu, J.-P. Chen, and F. Wu, 2009: Temperature dependence of global 

precipitation extremes, Geophysical Research Letters, 36, L17702, doi:10.1029/2009GL040218. 
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2  ү 10 ⇔ӦЊẞЄȲḕ 10%П ​ (ȹP)ԓ ⇔

(ȹT)П о Ȳּמᴥ ҅ῶϚ ȴ 

3 ╥МҶ ᶝϫХ ḕϫדӂᶁ ​ ⇔иᵉ

(1961-2005) ȴ Ң Ɫ ​Ȳ› 10% ​…Єὑ 13 mm/hr 

ᾼ​ ȴ ד1961-1970 ẞ ד2001-2005 Єּפ Ғ 60%ȴӦ

ὑԓ ױ֯⇔ вҬ Ғּפ 0.4⇔Ȳ֪ױҠḖ ԓ ḕ

1⇔Ȳԓү › 10% ​ Ғּפ 150%ȴױ 2Ἤ ᾼ

‍ ῺȲҠⱢ 2ᾼᴸ ȴМ цҿ ⱢМȳЊ​ȲẔ о

ԓ ⇔ оᾼ …Ϸ 2Ϛ ȴ 3 Ϛ ᾼ╥Ȳ

Ἦᵌ ֯ү ᾼӂᶁЊ ​ ⇔Єּפ 40mm/hrȷֽױЄᾼ

​֯ ד1961-1970 −ю ӢȲᵀẞ ד2001-2005 Ӣᾼ

Ғּפ 5 Ȳױῶӱ Ἦᵌ ​ᾼ Ӣ ԓ

⇔ ᴖὙ ҒЄȴ 
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Rain Intensity distribution (15 CWB Stations)

Rain intensity (mm/hr)
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3  МҶ ᶝϫХ ḕϫדӂᶁ ​ ⇔иᵉ (1961~2005) 

ֽ›Ἤ Ȳ ҟᴍ(2005~1906)דԓ ӂᶁ ⇔ϱс 0.74̆ Ȳ

ӦױҠ ҟᴍד ԓү › 10% ​ Ғּפ 100%Ȳ IPCC 

2007ᾼ ᴷה Ȳ 2005ᴟ 2035ԓ ⇔ ԛ Ғּפ 0.7

⇔Ȳ֪ױү › 10% ​֯ ҿҢҠד2035 ԛ Ғ 100%ȴ

ӣҵױ֯ ᾎᾼᴷ ֪Ɫ‍ ἤᾼ ᴖצ ЄᾼЛ

ứἤȲᵀḆЄȳḆֵᾼ ἤѬḳȳЁӰ☼ − ᵍȴᴖМȳ

Њ​ юἬ ᾼḅḳцѬכ ᾼ ѽ ӖӢц Ӣ Ṇ

ᾼ Ϸ ‍ ȴ 

(Х) Ẕ҃ о 

ү Ẕ҃ оȲҔ╗ȸѡ ᵅ Њȳѡ юȳ

ד ⇔ ᵅȲ Єֵ Ӣὑ П∟ȷד1970 ṷ оȲ

ԓ оצ ȲẔѻ Ҡ֪כ ╥› Ἤ Ӏ цϢ

Ɫ ᾬ ᾼ ȴ ṷ оȲ Ӣ Ṇ Ϛứצ

⇔ᾼ Ȳᵀ оᾼ ד╥ѩד Њᾼȴ 

 



15 
 

Ϯȳ ү ᾼ  

Ɫԓ ẃҔ╗ ⇔ϱсȳ Ѭ₤ Ḃ Ȳ Ṷ

Ԉᾼ ⇔ с оȲѹԓ о Ғ ԜᾈȳԜ ȳԜ

оȲṿԓ ◦ ҒȲ כ Ѭ ϱсȴ ṷ і ᾼ

оҠ ү ẃ֢ Ȳѿϯ ᵂ Ὑȸ 

(Ϛ) כ ⇔ϱс ​₤ ᾼ оȲҠ ☼ᾈЎכ

Ḃ ȳ֮ϯѬ ᾃ Ḃ ȳ ░Ѭ ᾼ ​ ЄȲ

ẞѬ ẁ ᾼ ứἤȲ Ѭכ ẁ ЛṜ ⇔

ᵺ ᾼ ȴ 

(ϡ) ϯȲү ắ ⇔ ​ ᾼ ϱсȲѹӦὑ

ү ֵЍị֮ᾼ֮ᶮ ѹ֮ Ȳі Ѝị֮ḳ ֽ

ЁӰ ȳЁӰ☼ȳ֮ ḳ Ғȴ֮ ᵅ ᾼӂ ᾘ

֮ Ӣ☻ ᾼ с ȲҠ ᾿ ֚ ӢỄ Ȳ

ӼҠ ᾼɦ Ӣ ╟ɧȲֽȸ ᾒȳ ȳ

(Ӡ )ȳᴞẃѬȳӻ Ṇ Ȳ с ӢỄ

Ȳṳѹ Ғḳ∟ ᵺ ἤȴ 

(Ϯ) Ḃ ᴞ Ӣ Ӣ ᾼ ԈȲҠ כ

Ӣ ȳᾬ ȳӢᾬֵ ἤϯ ȳ ἤᾬצ ắ

ȴӦὑ Ӣ ὑ ⇔ о Ѭ ẁ ᾼ ứἤ‍

Ȳ֪ױ Ҡ ὑү ᾼ ȳ ȳ ᾫ

כ Ȳ№ ẁ ᾼׄԓἤȴ  ᴖṕȲ Ҡ

Ḃ Ӣ ԈȲ Ϣ Ӣ׀ᾼӢ Ṇ ғ ȴ 

(ҳ) ⇔ϱс Ѭ ẁ Л ứȲҠ і ӁȲᴖс

╬ἤ ☼ᴩᾼҠ ȷяẔ╥֯Ѭ ẁ Л ứᾼᾭ

ᾓϯȲҠ ṿꜟ Ӣ с ȲҒ еԚ Ӣ Ṇ

ᾼ ȴ 

(Х) і Ѭ ⇔ᾼ оϷҠ ү ᾼ

ẁ כ ȲҔ╗ȸ֪ ḅі ᾼѬ ẁ ЛṜȳ
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☻ і ᾼḳ ȳ ⇔ϱс Ὲ Ӑכ Ғȳ Ṷ

Ԉ ϩ ᾒ ẁ ╟Ȳ Ҡ ᾿ Ӣכ Ṇ ᾼ

Ȳ כ ẁ ᾼ ȴ 

(г) Ѭ ϱс כ ỴЁ֮ ḥȳ Ỵ– ц Ỵ ∟

ȲҠ ῏Ё֮☼ҷȲἨכ Ӏ ֮ắ Ѭ

Ϥ–Ἠ ᾼ№ ȴ ắẞ Ѭ ϱс Ȳ ֵᴯὑᾘ ȳ

ᵅ ᾼϢЀ Ựȳ ᾼ֮ ֽүҖӀȳ Ӏȳү⁮

ӀᾼЁ֮ᵓӣ ắẞᾼ ȴ 

 

ȳ֪ Ӑ≈  

ֽᴶ֪ ᾼ Ȳ Ϣכ ᴞ Ӣ Ṇ ᾼ ứӂ Ȳ

ѿ ’ Ёׄԓ Ә Ȳ╥ ›Ϣ Ӈ ѹ ḟᾼ

Є ȴ ᾼɦ (mitigation)ɧ ɦ (adaptation)ɧБ

Ɫѷꜜ֢ ֪ ᾼẒЄ Ѡ֣ȴɦ ɧ╥╓ѿϢⱢД

ᾼѠה ю ⅍ (greenhouse gases)ᾼ Ὅ Ἠ Ғ ⅍ ᾼ

׀ Ȳѿ ᾼ Ӣ ⇔Ἠ῏ ȴɦ ɧ╥ Ӧ

ὑ ᾼ Ϡ ȲW ֢ ֪ ᾼ ѿ ֢

оᾼḂ Ȳ ᵅ ᾼכ Ȳṳ᷄ ᵓᾼצ ȴ 

֥ ҟ ң װ ᾼ Ȳ ԓ ֢ ᾼ

֥ᵂ ᵘϩȲ‚ṿ ⅍ Ȳ ȴ1992דђᴫ

ṭּפң ᾼ֮ Ȳ‚ṿԓ 154 ҅ῶԚ֝ ɦ ֥

о еּפ(UNFCCC)ɧȷ1997֯דѡӐṺ ֢ ẓ

ḇϩᾼפּ√ᾎצ ⅍ ѝԈɦṺ ứ (Kyoto Protocol)ɧȲ

Ὑ ứ֢ ⅍ ԉ (Л Ȳ֢֯ ᴕצ֢ ϯȲ

Ṻ ứ ᴟ ד2005 2ѣИӢ )ȷ2009֯ד Ӑ₉ ң ậ҅Ṻ

ứ ᾼ Ӑ₉ Ȳ ∟Є ѿ  Ѡה Ӑ₉ Ầ

(Copenhagen Accord)ȷ2010ד ֥ Є ֯ ᴫ ᶂὖ

Ȳ ᶂὖ Ầ ȲẦ в Ҕ╗כӴɦ ᴥ  ɧȳ’
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Ὥᾼ ╟Ȳциṹ ᶾȳדּ ᵗ М

ᾼѠᾎ Ȳᵀḥצẓ ⅍ ᾼᾎ√ּפứȴӑẃȲ ῂ

Ь ═ Ɫ ⅍ ᴖЛ ֮Ầ ȳᾨ ȳἭ Ф֥ᵂȲүד

Ӈ ᾎᴞҵὑ ⅍ ᾼ ԉȲ Ӈ ֢ ᵘϩ

ᾼӭ ȴ 

ҟБ Ὅᾼ ⅍ ֯Є МᾼӢ׀ − Ȳᴖѹѷꜜ֢

⅍ ᾼԚ֝כ ṤЭṳЛ Ȳԓ о ᾼ

Б‍ ›Ϣ ю ⅍ ὍᾼᵘϩἬ ӴᵛḂ ȴ Ϡ═ ϩ

ὑ פּ ⅍ ҵȲ Ӈ ֢

Ȳ ֻ֢ ֪ ᾼ Ȳѿ оᾼḂ Ȳṳ

ᵅᴞ Ӣ ῂ Ṇ ắ ᾼ ⇔

(vulnerability)Ȳṿ Ϣ ắ ᾼ ЊоȲѹ

֥ о ậᾼӔ Єоȴ 

ᾼ ὑ‹ ֢ כ ᾼ֪ Ȳᴖ ᾼ

⁄╥ ὑᶔ Ἤ ᾼכ ȴ ᴖȲ ᾼ

ᵂⱢ֢ᴩẔ╥ȲҠ ӢדФӮלἨὂ כ ᾼ ȷӇ ѿ ἤȳ

Ṇ ἤᾼ≈ ᵂ ᾼ ֥ ȲИ ӢṏἤᾼФ

ӻФᵂӣȲצ ᵂⱢᾼἤ ȴӦὑЁ֮ᵓӣц Ӏ

⅍ Ὅ … йȲӑẃᾼ Ёᵓӣ ЏᵂȲ Ӈ

ᴕ ⅍ ȲИ ֥ כ ᾼӭ  ȴכ

ү ᾼ ЁῈ ᵓӣ Ӏ ᾼ Ȳ ᶶ

Ё֮ᵓӣ₤ Ὲ Ȳṳה ֥ӻ ȳ

₤ȳ ᴥ ╟∂ ȳ∂ ᾬ ד ╜ Ȳѿ ᵅ ⅍

ὍȲṳ с֪ ẃ ᾼ ϩȴҫϚѠ ȲⱢ

оϯẓצ ᵓ ᾼ ᶾцדּ Ȳ ֯ Ёᵓӣ

Ȳ≈ᴕȳ ױ ᶾדּ Ἤ ᾼ Ȳѿ с ᾼ

ᾨϩȴẓ ᴖṕȲ Ɫ֪ ᾼḂ Ȳ ᷂ ѿϯ

ᾼ Ӑ≈ Ȳ ֪ ᾼ ЁῈ ạȸ 

(Ϛ) ᷁ ҟѿכ Ɫ ֣ᾼ Ёᵓӣ Ȳה ֣ Ḗ



18 
 

ȳ ῂ ế ԚӢᾼɦ ϤⱢҏɧ  ȴה

(ϡ) о֪ ᾼῂ Ԛ Ȳ∂Ӵ ᾼ ЁῈ

ȲṳѿԓӖ Ɫ ᾼ ȴ 

(Ϯ) Ἱ ɦϢứ щɧᾼ≈ ȲЛԛ ⇔Ԋ Џ ᶾ Ɫѻ њ

◕ȲḂѿ’ ȳׂׄ ԓⱢ ⁄Ȳ ֥֢ Џ ‍Џ ᾼњ◕Ȳ

ѿ֪ ᾼ ȴ 

(ҳ) ∂ ֥ ᾼ ▐ Ȳׁש Ṇ ἤᾼ֪

ᴩ Ѡ ȴ 

(Х) ᴕ Ёᵓӣᾼ  ῂ ӐȲ∂Ӵכ ᾼ╜Ἀ ╜ᵂⱢ

֪ ᾼ ȴ 

 

ȳ ϯ ЁῈ ᾼ  

ὑ ЁῈ ẃ ֵ╚ Ȳ ֯ ֵ

Ӣ ֵ ȴᴕ ᾼ≡ ἤ ԒἤȲӐ ᵫ Ѭ ȳЍị

֮ḳ ȳ ỴЁ֮ѿцѬ ֣ Сѿ ὙȲṳᵂⱢ ҏ

֪ ᾼ ȴ 

ϚȳѬ  

ү Ӑ Ѝֵӂ֮юȲᾈЎ ֵѿМҶЍ Ɫѻ иѬ Ȳ֣ὧ

ᴫẒ ☼Ϥ ȲᾈЎ ᴖᾈᶩị ЄȲҒѿ֮ Ȳ ṿϱ –

ϩ ᴖϯ Єȴү ֯ḕדХѣᴟϫѣᾼᴇ Ȳ ֪Ɫ

⇔ ​ Ѭḳ☻כ ȲҒϱϱ ֮ Лצ ᾼЁ֮ ᵓӣȲ

Ѭ ᾼѬЁ’═Ȳ і ị֮ цЁӰ☼ ḳ ȴԛ῏Ȳ

ү ᴯ ᴫыӂ◦ П ϱȲḕד צ װ ⇔Л ᾼ

Ϥ–Ȳ ẃ ​Ȳ כ ᾼѬḳ(ֽῶ 1)ȴ 

 
ῶ 1  ү ֯ 1959ᴟ ד2010 Ӣᾼ ѬḳṶԈ  
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֤  ѣ ѡ ד  
Ϻײ ҷ  

(Ϣ) 

ắ Ϣ  

(Ϣ) 

ײ Ϣ  

(Ϣ) 

1959 8 7 Ѭḳ( ) ϥϝѬḳ 1,075 942 2,017 

2009 8 4-6  Ἦᵌ 703 1,555 2,258 

1963 9 9   312 450 762 

1961 9 12  ᾌ Ἦ 279 1810 2,089 

2001 7 28  ῡ 214 188 402 

1960 7 31   183 430 613 

1970 9 6  ῢׄ 130 47 177 

1977 7 31  Ἦ 114 65 179 

1969 9 25  ᴦ ᴫ 105 371 476 

1969 10 1  ῢ ᴫ 105 41 146 

2001 9 15   104 265 369 

ẃ ȸв╜ Ṯ  

ȳ ​╥ үכ ӂ ᵅ ֮ Ѭ ᾼѻ ֪ȴṼ

ḳ Ṯ ᶾМїἬדּ ᾼ Ѭ ȲҒϱῺ ד ▲ ☻

Ѭắḳ Ѭ Ȳὔ Ѭ֮ פּ 1Ҙ ӂѠеṭȲẔМѿ

Ὥȳ⅜ὧȳ ȳ оȳ ȳү⁮ȳừ ֮ Ɫꜙ(ֽ 4)ȴ

☻Ѭḳ Лᵀ ȳ׃ᴰכ ӥ ҷȳӻ ắ ȳӖ Ӣ♄Л― ׄԓ

№ Ȳꜙᴖ Є∂ ᾼׄԓ Ȳ ϢӖӢỄ

ҷȲѿц Є Ṏц  Ӑќҏȴכ

Ӏ╥ϢЀ ѹ֢ ♄ Мᾼ֮ Ȳ Ӏ֮ ᾼѬ Ҡ

ḆⱢכ ᾼ ȴ ᾼѬ Ҡ Ӏ֢ ╟ כ

ȲҔ╗ȸ Ѭ ᴁѬן ȳ Ӣ ’ȳ ϩẁ ȳᴞẃѬẁ

╟Ȳ Ҡ ắ Ȳꜙᴟ כ Ӏ ᵂ ȴ 

ῺדẃȲ֯ү ᶶ Ӏоᾼ ϯȲ Ӏᾼ∂ ᾬȳ ȳ

╟Є ҒЛ Ѭ Ȳ ṿ​Ѭ ᾎ ᵓϤ ẞ֮ϯȲ

֮ῶ ☼ Ғȴ Ӏо М щצ ₤ ᾼЄ Ḃ Ȳ ᵅϠ

Ё Ѭ Ϥ ϩȲϷ ֮ῶ ☼ Ғȴᴖ Ӏ ѬṆ ậ҅

ᴞצ Ѭ Ȳṿ֮ῶ ☼ᶶ ẞϯ Ȳ ᾈЎϯ ֮ П☻
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ẞ Ȳѹ☻ ☼ ḆҒс ȴ ֵ Ӏᾼ ᾈЎἨצ

Ғ Ȳ ӂ ֵᴞ ֮ Ȳ ᴞ ᾼ ☻ғ ȴ

ӀᾼЛ Ȳᾨ ᾈЎᴩѬ Ȳḇ ᾈ ᾼ Ѭ Ȳ ☻

ϩắ ȲѬ Ӣ Ӈ ȴ 

Ӧὑ і ​ᾼ ⇔с ȲҠ צ╠

ӀṮ☻Ṇ ᾼ Ȳ ṿ ӀṮ☻Џᵂ֯ ᾼ ϯắẞ

ᾼ╚ ȴ ᴿ ד2009 Ἦᵌ ֯⁮ ϯᾼ Є ​ ֯үҖ

֮יִ ӢȲ ḆⱢכ ᾼѬ Ȳꜙ ᴟҠ ֚ ẞ ᾼׄԓȴ
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4  ὔ Ѭ֮  

ẃ ȸѬᵓ ȳ ḳ Ṯ  ᶾМїדּ

 

ẃȲүד ֪ⱢѬ ᴖ כ ᾼ ҷȴ֝ ȲⱢṮ

ᾙὔ Ѭ֮ ᾼѬ Ȳ╜Ἀ᷾Ϥ Є ȷẔМ‍Џ ӣᾼѩ

ẂꜙᵅȲЄֵ ᷾ϤⱢЏ ӣȲצ ⇔Ԋ Џ Ɫ ḟѬ њ

◕ᾼ ȴẂֽȲ94ד ԝ ד8 800 аᾼᾙѬ ȲЄ
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ᴩ ɎӀɏ ᾈЎᾙ ȳ ѬцṶ ∂ Џᵂȴ

ױ ᾼ ẃכȲῧ ֯ Џ ӣ(Ҕ╗Ё֮ậ ӣ)ᾼѩẂ

97%ȲẔМȲЏ ӣҜ 71.75%ȲЁ֮ ӣҜ 25.75%ȴѬ ᾙ

╥ѿṮ☻Ɫѻ ӭ ȲT ╥ ѿЏ њ◕ⱢѻᾼѬ ᾙ

ѽ☼ ᾙ ᾼ ἘȲ ȳ ѿц╟Џ ἕ ’Ṏᾼ

ἤȲ Ӣכ ᾼ ȴᾈЎ ᾙЏ Ϸ ᾎ ֮

Ầ ֥Ȳ ╟ ᾬ כ ȴױҵȲѬ

ᾙ ѽ ὑ ֮ѝо￼ ц ԏ ᴥᾼᴕ ȲϷṿ ֯ ᾙᾈЎ

ᾼ֝ ӑ ֮Ѡ ῂ ȴ 

ϡȳЍị֮ḳ  

Ӧὑү ᴯὑ √ ὰ ṸЄ ὰ ֮ Ȳ כ

֮ Ȳ иӁԓү֢֮Ȳ֮ ἤ‍ ȷҒѿᴯ ὑᴫы

ӂ◦ Ȳ ắẞ цủ ἤ ​– Ȳ Ѝị֮כ

Л ứȲ֢ Ѝị֮ḳ ȲֽȸЁӰ ȳЁӰ☼ȳ֮ Ȳ

Ӣ(ֽ 5)ȴԓ і ᾼ֢ ṶԈȲ ὑү

ᾼЍị֮Ё֮ᵓӣ Ȳ ẃḆЄᾼ╚ ȷЍị֮ḳ ϩ

ẃ ЄȲẔ ⇔Б ҏ Ё ἭắП ȴẂֽȲ Ἦ

ᵌ ү ⁮ Ѝ ȲẔ ​ ẃ‍ ᾼЍị֮ḳ Ȳ

כ ⅜ ☼ ֮ ᾼӢỄ ҷȴ921Є֮ П∟ȲМ Ѝ

֮ ḆҒ Ȳḕ ​ẃ ȲЄ ЁӰḤ ϤᾈЎȲ כ

ϯ ḳ ȴױҵȲ֢ ᴩⱢȲֽȸ ȳЛ Ȳ

і Ѝị֮ᵓӣᾼ֢ Ȳ ѬЁ’═ЛṏȲЁӰכ ṿᾈ

Ȳ Ѭ Ȳ ӣѬׄԓȲꜙᴟ֚ц ׄԓȴ 

ӭ›Ѝị֮ᾼЁ֮ᵓӣ ЛṜȲ ᵂⱢ ѽ☼

ᾙ ạᾼ ἘȷѹЍị֮ ᾛȲ

ᴯЛ Ȳ П ֣Ầ Лὔȳ֥ᵂц ạӑ∂Ӵȴ֢

₤ᾼ ֮ Ȳ ѽ ạ⇔ἤ цᾎ Ṽ Ȳ Ὲ

ӑ Ὑ і Ё֮ ▲ȲЍ Ё֮ ṿӣᾼᾭ

ᾓ ҏЛ ȴԛ῏Ȳ Ё֮Ὅצ ȳὍ П ϩ Ȳѹ
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⁄ ⇔ ȷҫḄ ᴩ ПϢ ȳ ȳе ϩц ᶁצЛṜȲ

ȳ ᵓӣц Ё֮כ Ӣ ₇ ֕оȴ ᴖṕȲү

Ѝị֮ᾼḳ ѡ Ȳ Ϡ╥щ ᾼ֮ Ἤ Ȳ╜Ἀᾼ

Џᵂҷ Ϸ╥ ֪ȴ 

 

 

5  ЁӰ☼ ֮ ứѬЁ’ ᾼиӁ 

ẃ ȸᴩ╜ ỗ  
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Ϯȳ ỴЁ֮(Ҕ╗֮ ϯ )  

ү ᾼ ♄ Ӏ Є иӁὑᴫ ӂ ᾼ֮

ӂỌ֮ ȲӦὑ Ỵ֮ ẓצЁ֮כӐᵅȳӻ Ѡ―ȳᴆ╬ᾬ

―ᵓ Ȳ ֵ Ӏ ȳЏ ȳӻ ∂ ȳ ϩ ╟ȳᴁ

Ѭ ╟иӁὑ Ỵ֮ ȴ֯ ϯȲϱ ᴯὑ Ỵ֮

ᾼ֢ Ѭ ȳ Ϥ– Ѭ ḳ ᾼ Є с

ȴ ҟү ╟ᶹ ᾼ Ȳ Ỵ֮ ᾼ♄ ắẞ ạȲ

כ ỴЁ֮ ᵓӣᾼЛ―ȴ П∟Ȳ Ỵ֮ ᾼ♄

ᶶ ҒȲ⁯֪ ỴЁ֮ ѽ҉иᾼ Ӑכ ῂ ᾼ ᴷȲ

֢ ᴩⱢ ♄ כ ᴆ╬ Ỵ ᾼ Ȳꜙ ᴟі

Ỵᾼḳ ȴ ›Ȳү ᾼᴞ ỴБ ắ ȳ ϢⱢϤ–

Д ȲϢⱢ ∂ᾼּט ȳ ᾌ ȳ Ṯ ᾬ ᶮ֮כ ☼Ḃ

Ȳ ὑ ◦Ӣᾬ♄ ếӢỄ  כ Ȳ Ӣᾬ ếӢ Ṇ

ӂ ȴ 

ԛ Ȳ̓͂ү ᴫ⁮ᾘ ֮ ֪  Ἴậ֮ϯѬἬі ᾼ֮ ϯ

Ȳ╥ Ỵ֮ Ё֮ᵓӣ ᾼҫϚ ȴ ֮ ϯ

ѻ иӁ֯ оȳ Ὥȳ ȳү⁮ѿц⅜ὧ֮ (ֽ 6)ȴ

Ӧὑ כ ӂ ϱсȲὔ ᾘ ᵅ ֮ Ѭᵺ Ȳ ​

– ѬḆⱢᵺ Ȳ ṿᾘ ỴἨᾘᾈỴᵅ ֮ ắ Ѭ

⇔Є с ȴ Ҡ і Ѭ ӢȲ ֮ ϯ ֮

ḆЄᾼ ȴ ẃ ϭ Є Ȳ ᴯҒϱ ᵂӣ 

ᾈ ϯ ☻Ѭᾼ ҏȲѿцᾈЎ☻Ѭц Ѭ ᾼ ϯȲᾘ

֮ Ҡ Ӣ Ѭḳ ȴ 

֮ ϯ ֮ Ѭḳ ᾼ ҷяⱢ ҵȲ֪ ֮ ϯ Ѭᵺ

ӼҠ כ Ѭ Ἃ Ȳṳ Ғắḳ Џᵂ ᴩᾼᵺ ⇔ȴ

ẂֽȲ2009ד Ἦᵌ – ү ⁮ ֮ כ ᾼḳ Ȳ֪Ɫ

ẃᾼ Є ​ ὧᾘ⅜כ ֮ ϯ ᾼὭ ȳṾҍ

֮ Є ѬȲꜙ ᴟצѬ ẞẒ ȴɲӦὑ֮ ϯ Ѭϫиᵺ Ȳ

ֵѡ ѬЛ Ȳ ḳ ∂Џᵂ ѿ ᴩȲ כ ᾼῂ
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ҷȴ 

Ӧὑ Ѭ ϱсȲҠ ỴЁ֮ כ ᾿ ᾼ

ȲצӇ ≈ᴕȳ ᾘ Ё֮ᾼᵓӣ ♄ ₤ ȴ֯

ᾼ№ ϯȲ֢ Ỵ оҠ і ḳ ҷȲᾘ ᵅ ֮ ᾼ

Ё֮ᵓӣ₤ Ӣ ֵ ạȲᴖ ᵂ ȴ ᴖȲӑẃᾘ

֮ ắẞ ӂ ϱс№ ḆⱢ Ȳ֢ ᾘ ♄ ӇἏ

в Ȳ Ӣ ЁῈ ᵓӣ ᾼ Ȳױ ╥ү ЁῈ

Ḇ ᾼ╚ ȴ 

 

6. ֮ ϯ ֮ ȳ ỴṮ  

ẃ ȸѬᵓ ȳ ḳ Ṯ  ᶾМїדּ


