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1  

1.1  

2013 9 ⅛╠ 2014 10 ⌐⅛↑≡⁸ ⌐ ∆╢ ⱤⱠꜟ IPCC ⌐╟╡

↕╣√ 5 ≢│⁸ ◦☻♥ⱶ─ │ ℮ ⅜⌂™↓≤╛⁸ ⌐╟╢

⅜ ─ ⌂ ≢№∫√ ⅜ ╘≡ ™↓≤⁸ │ ≡─ ≤ ⌐

╦√╡⁸ ┘ ⌐ ╩ ⅎ≡™╢↓≤⁸ ╩ ╢ ⌂ ⅜⌂™≤⁸

√≤ⅎ ⅜№∫√≤⇔≡╙⁸21 ╕≢─ │ ≢ ⌐╦√╢ ⌂

─ ⌐ ╢ꜞ☻◒⅜⁸ ™꜠ⱬꜟ⅛╠ ⌐ ™꜠ⱬꜟ⌐ ∆╢≢№╤℮↓≤⌂≥⅜

↕╣≡™╢⁹ ⁸ ≤ ═√ ╩ 2ϴ ⌐ ∆╢ ⅜ ™ │

№╡⁸↓╣╠─ ─ ⁸ ⌐╦√╡ ⌐ ●☻─ ╩ ⇔⁸21

╕≢⌐ ╩╒╓♀꜡⌐∆╢↓≤╩ ∆╢≤⇔≡™╢⁹ 

2015 ⌐ⱨꜝfi☻─Ɽꜞ≢ ↕╣√⁸ ╖ UNFCCC 21

COP21 ≢│⁸2020 ─ ⌐≈™≡⁸ ⁸ ╩ ╦∏ ≡

─ ⅜ ∆╢ ⅛≈ ⌂ ╖≢№╢₈Ɽꜞ ₉⅜ ↕╣√⁹Ɽꜞ

≢│⁸ ─ ─ ╩ ⌐ ═≡ 2ϴ╟╡ ↄ ≈≤≤╙⌐⁸1.5ϴ

⌐ ⅎ╢ ╩ ∆╢↓≤⅜ ↕╣√⁹COP21 ⌐⅔↑╢ ≢│⁸IPCC ⌐ ⇔⁸1.5ϴ─

⌐╟╢ ≤⁸∕↓⌐ ╢ ●☻─ ⌐≈™≡ ─ ╩

⇔√⁹ 

↓╣╩ ↑⁸IPCC│ 2018 10 ⌐₈1.5°C─ ─ ┼─ ⌂

─ ⁸ ⌂ ┘ ┼─ ─ ⌐⅔↑╢⁸ ─ ⅛╠ 1.5°C

─ ⌐╟╢ ┘ ∆╢ ≢─ ●☻ GHG ⌐ ∆╢

IPCC ₉ 1.5ϴ ╩ ⇔√⁹1.5ϴ ⌐╟╢≤⁸ ⌂ ⌐

╟╢ ─ ─ │ 2017 ≢ 1.0°C ≤⌂∫≡⅔╡⁸ ─ ™≢

⅜ ∆╣┌⁸2030₩52 ─ ⌐ 1.5°C⌐ ∆╢ ⅜ ™≤↕╣≡™╢⁹ 

↓℮⇔√ ⌂ ─ ≢⁸ ≢ ⌐╟╢ ─ ╛ ─

⅜ ╪≢™╢⁹ ≢│⁸○ꜝfi♄⅜ 2005 ⌐ ╩ ⇔⁸2007 ⌐

─ ╩⇔≡™╢─⌐ ⅎ⁸2013 ⌐ ─ ╩ ∫≡

™╢⁹ ⌐⅔™≡╙⁸2013 ⌐ ╩ ⇔≡⅔╡⁸2017 ⌐│

CCRA2 ╩ ⇔≡™╢⁹ ≢│⁸2009 ⌐ ╩

⁸2013 ⌐│ ─ ─ ─ ╩ ⇔√ ╩ ⇔⁸2017 ⌐│

╩ ⇔≡™╢⁹▪☺▪⌐⅔™≡╙ ⅜ 2010 ⌐

≤≤╙⌐ ╩ ⇔⁸2019 ⌐│⁸₈ 2 ₉╩

⇔≡™╢⁹ 

⅜ ⌐⅔™≡╙⁸ ─ ⁸ ─ ⁸ ─ ⁸ ─ ⌂≥⌐╟╡⁸

⁸ ⁸ ⌂≥─ ₁⌂ ≢ ⅜ ∏╢↓≤⅜ ↕╣≡⅔╡⁸ ─ ╩ ⌐

╘╢≤≤╙⌐⁸ ⌐ ╣≡™╢ ╛ ⌐ ↑╢↓≤─≢⅝⌂™ ┼─ ╩

⌐ ╘╢↓≤⅜ ≤⌂∫≡™╢⁹ 

↓℮⇔√ ⁸2015 ⁸ ⅛╠ ┼─ ≤⇔≡⁸₈ ⌐⅔↑╢
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⌐╟╢ ─ ⌐ ∆╢ ≤ ─ ⌐≈™≡₉⅜ ↕╣√⁹↓↓≢ ↕╣

√ ╩╙≤⌐⁸ 11 ⌐₈ ─ ┼─ ₉⅜ ↕╣√⁹∕─

⁸2018 30 6 ⌐│ ⅜ ⇔ 2018 30 12 1 ⁸

10 ⌐⅔™≡⁸ │⅔⅔╗⌡ ↔≤⌐ ╩ ⁸ ∆

╢↓≤⅜ ≠↑╠╣√⁹╕√⁸ ⌐ ∟⁸2018 30 11 ⌐│⁸

⌐ ≠ↄ ⅜ ↕╣√⁹ 

│⁸2015 ─ ⅛╠ ⌐№√╢ ─ ≢№╡⁸

⌐ ≠ↄ╙─≤⇔≡│ ╘≡─╙─≢№╢⁹ 

 10  

│⁸ ┘ ⌂ ⌐⅔↑╢ ─ ⁸ ⁸ ┘

⌐ ∆╢ ─ ╩ ╕ⅎ⁸⅔⅔╗⌡ ↔≤⌐⁸ ─ ╩

™≡⁸ ─ ⌂ ⌐≈™≡─ ╩ ⇔⁸↓╣╩ ⇔⌂↑╣┌⌂

╠⌂™⁹√∞⇔⁸ ─ ∕─ ─ ⌐╟╡ ⅜№╢≤ ╘╢≤⅝│⁸∕─

╩ ⇔⌂™ ⌐⅔™≡╙⁸↓╣╩ ℮↓≤⅜≢⅝╢⁹ 

 ─ ╩ ⇔╟℮≤∆╢≤⅝│⁸ │⁸№╠⅛∂╘⁸∕─ ╩

⇔⁸ ─ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1.2  

┘ ⌂ ⌐⅔↑╢ ─ ⁸ ⁸ ┘ ⌐ ∆╢ ─

╩ ╕ⅎ⁸ ─ ⌂ ⌐≈™≡─ ₈

₉ ╩ ∆╢√╘⁸ ⁸₈

₉≤™℮⁹ ⌐⅔™≡⁸ ─ ⌐╟╢ ─ ╛⁸ ⅜ ─

╛ ⌐ ⅎ╢ ⁸₈ ₉≤™℮⁹ ─ ⌐≈™≡ ⇔⁸ ⅜

⌐ ⅎ╢ ─ ⌐≈™≡ ╩ ╘≡⅝√⁹ 

│⁸ ─ ⌂ ╩ ∆╢₈ ₉≤⁸∕─ ⌐

ⅎ≡ ⌐⅔↑╢ ─ ╛⁸ ⌐ ∆╢ ─ ⁸ ╛ ╩╕≤╘

√₈ ₉─ ≤∆╢⁹ 

₈ ₉│⁸₈ ₉⌐ ⇔⁸ ⌐⅔

↑╢ ⌐╟╢ ─ ⌐ ∆╢ ╩ ∆╢√╘⁸ ┘ ─ ⌐

∆╢ ꞉כ◐fi◓◓ꜟכⱪ⌐⅔↑╢ ─ ╩ ╡╕≤╘√╙─≢№╢⁹ 

│⁸ ⅜ ⌐≥─╟℮⌂ ╩ ⅎ ╢─⅛⁸╕√⁸∕─ ─ ⁸

⁸ ─ ╛ ─ ⌂ ⅜ ⌂ ⁸ ─

⅛╠⇔↕ │≥─ ≢№╢⅛╩ ⅛╠ ╡╕≤╘╢↓≤≢⁸ ⌐╟╢

₈ ₉╛⁸ ╛ ⌐╟╢ ─ ⌐⅔™≡⁸ ה ↔

≤─ ╛∕─ ⌐ ∆╢ ╩ ⌐ ≢⅝╢╟℮⌐∆╢↓≤╩ ⌂

≤⇔≡™╢⁹  
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1.3  

─ ⌐№√╡⁸ 29 ⁸

⌐⅔™≡⁸₈ ╩ ∆╢√╘─ ≤ ꜞ☻◒

⌐ ∆╢ ─ ≤╡╕≤╘ ₉⅜╕≤╘╠╣√⁹∕─ ─₈ ⌂

₉⌐⅔™≡⁸ ╩ ≤∆╢ ⌐ ↑≡⁸№╠⅛∂╘ ╩

╘⁸ ₁⌂ ─ ╩ ≡⁸ ⌐⅔™≡ ⌐ ─ ה ╩ ╘

≡™ↄ↓≤⅜ ≢№╡⁸∕─√╘⌐ 27 ─ ≤ ⌐⁸ ⌐╟╢

꞉כ◐fi◓◓ꜟכⱪ ⁸₈ ₉≤™℮⁹ ╩ ⁸╛ꜟכꜙ☺◔☻⁸⇔ ה

─♃כ♦ ╛ ─ ╩ ⇔√ ≢⁸ ⌂ ╩ ∆╢↓≤≤↕╣√⁹ 

↓╣╩ ↑⁸₈ ה ה ₉⁸₈ ה ⁸ ה ₉⁸₈

₉⁸₈ ₉⁸₈ ה ⁸ ה ₉─ ≈─ ╩

⇔⁸ ⌐ ∆╢ ⌐ ∆╢ ⌂ ╩ ℮↓≤≤⇔√⁹ 

╕√⁸ WG ╩ ⇔⁸ ה ה ─ ⌂≥⁸

⌐ ∆╢ ─ ╩ ⇔√⁹ ⌐ ∫≡⁸ ─ ⁸ ╩ ℮≤

≤╙⌐⁸ 29 ⅛╠ ⌐⅛↑≡∕╣∙╣ ∏≈ ╩ ⇔⁸ ⇔√

╩╙≤⌐ ⌂ ⅛╠ ⌐╟╢ ╩₈ ─ ₉≤₈ ↕╣╢ ₉

≤⇔≡ ╡╕≤╘╢≤≤╙⌐⁸ ⁸ ⁸ ─ ╩ ∫√⁹ ─ │⁸

⌐⅔™≡ ⌂ ≢ ∆╢≤≤╙⌐⁸ ╩╕√← ─ ™ ─

─ ⌐≈™≡╙ ⇔√⁹ 

⇔≡⁸ 31 ⅛╠ ⌐⅛↑≡ ╩ ⇔⁸ ⌐⅔↑╢

─ ╛ ⌐≈™≡⁸ ─ ⌐ ⅎ⁸ ─ ╛ ─ ⌐ ∆╢

╙ ╘⁸ ⌂ ≢─ ╩ ⌡√⁹ 12 ⁸ ⌐⅔

™≡⁸₈ ₉ ┘₈ ₉⅜ ↕╣

√⁹ 

⌂⅔⁸ ╩ ╡╕≤╘╢⌐№√╡⁸ ⅜ ⌐⅔↑╢ ⌐╟╢ ╩ ⌐⁸IPCC

⁸1.5ϴ ⁸ ה ⌂≥─ ╙ ╘≡⁸ ⅝

⌂≥─ ╩ ⇔⁸ WG ⌐⅔↑╢ ╩ ≡⁸ ⌐ 1443 ─ ╩

⇔√⁹ 

 

  



4 

2  

2.1  

10 ⌐ ≠⅝⁸ ─ ⌐ ↑≡⁸ ⅜ ⌐⅔™≡

⌂ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

 

2.2  

─ 2015 ⌐⅔↑╢ ─ ╩ ⇔≈≈⁸

─ ╛ ╩ ╕ⅎ√ ╩ ∫√⁹ ⌐│⁸IPCC 5 ─ ⌂ꜞ☻

◒─ ─ ⅎ ⁸ ─ ꜞ☻◒ (CCRA: Climate Change Risk Assessment⁸

⁸₈ CCRA₉≤™℮⁹) ⌂≥─ ─ ⌐⅔↑╢ꜞ☻◒ ─ ⅎ ╩ ≤⇔⁸

─ ╡≤⇔√⁹ 

ч  

─ ≤⇔≡₈ ₉₈ ₉₈ ₉─ ≈╩ ↑⁸ ≈─

ה ה ⁸ ה ⁸ ⁸ ה ⁸ ⁸ ה

⁸ ה ⌐≈™≡⁸ ╩ ⇔√ 2-1 ─ ─ ↔≤

⌐ ⇔√⁹╕√⁸ │ ⇔⌂⅛∫√⅜⁸ √⌐⁸ ≈─ ─ ─ ⌐⁸

₈ ─ ─ ₉⌐≈™≡ ╩≤╡╕≤╘√⁹ ↔≤─ ╙№╡⁸

ה ⌂ ╩ ∆╢↓≤│ ⇔™↓≤⅛╠⁸₈ ₉₈ ₉

₈ ₉─ ⌐⅔™≡ ⌂ │ ⇔≈≈╙⁸ ꞉כ◐fi◓◓ꜟכⱪ

⌐⅔™≡ ⌐ ≠ↄ ◄◐☻Ɽה♩כ☺ꜗ♇☺ ⌐╟╡ ╩

∫√⁹ 

╕√⁸ ⌐⅔↑╢ ╩╙≤⌐⁸

⌐⅔™≡ ⌐ ∆╢ ⌂ ╩ ∫√⁹ 

ш ─  

⁸ ה ⁸ ─ ≈─ ≢ ∆╢⁹ ⇔ↄ│ Ɑכ☺╩ ⁹ 

─ ה ⁸ ─ ה ⌂ ⅜ ⌂ ─ ≈─ ≢

∆╢⁹ ⇔ↄ│ 9Ɑכ☺╩ ⁹ 

IPCC ה 5 ─ ─ ⅎ ╩№╢ ⇔⁸ ה ─♃

▬ⱪ ⸗♦ꜟ ⌂≥⌐ ≠ↄ ⌂ ™⌂≥╩ ≤

⇔√ ⌂ ה ⁸ ─ ─ ≈─ ≢ ∆╢⁹

ה ─ ∕─╙─⅜⅛⌂╡ ≢№╢ │⁸∕─ ⅜

⌂╙─≢№╢⅛≥℮⅛⌐╟╡ ⁹ ⇔ↄ│ 10Ɑכ☺╩ ⁹ 

щ ╡╕≤╘  

ה ↔≤⌐₈ ₉₈ ₉₈ ₉─ ╩ ≢ ╡╕≤

╘╢⁹ ⇔ↄ│ 12Ɑכ☺╩ ⁹ 
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表 2-1 分野・項目の分類体系 

   WG 

ה ה

 

 

ה  ה

WG  

 

⁸ ⁸  

 

ה  

 

 

 
 

⅝─↓  

 

─  

 

ה  

ה  

 

ⱶ♄ה ה 

⁸ ה

WG 

 

┘  

 

 

 

 

 

 

ה  WG 

ה  

ה  

 

─  

 

 

 

 

 

 
 

ה  

  

∕─  
 

ה ─  

  ☻ⱦכ◘

ה

 
 

ה 

⁸ ה

WG 

 

 

─  

ה  

 

ה  ∆═╡  

∕─   

⌂   

 ─   WG 
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   WG 

 

 

 
 

ꜞ☻◒  
 

 

WG  

 

ה  

 

∕─ ─  

∕─  

≤ ─  

⅜ ™ ┼─  

ה ה

 

∕─ ─  

ה ה   

⁸ ה

WG 

◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ  

  

ה   

 כꜗ☺꜠ 

  

  

∕─  
 

∕─  

ה

 

▬fiⱨꜝ⁸ꜝ ▬ⱨꜝ▬

fi  
⁸  

ה ⌂≥╩ ∂╢

╠⇔ 

⁸ ה

 

∕─  ⌐╟╢ ┼─  

─ ─

 

▬fiⱨꜝהꜝ▬ⱨꜝ▬fi─

⌐ ℮  
 

 

β │⁸ √⌐ ↕╣√╙⇔ↄ│ ↕╣√ ה  
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1   

 ─ ≢│⁸IPCC 5 ─ ⌂ꜞ☻◒─ ⌐⅔™≡ ≤⇔≡ ™╠╣

≡™╢ ─₈IPCC 5 ⌐⅔↑╢ ⌂ꜞ☻◒─ ─ ₉⌐ →╢ ╩ ╡

≤⇔≡⁸ CCRA─ ⅎ ╙ ⌐⁸₈ ₉₈ ₉₈ ₉─ ≈─ ⅛╠ ╩ ∫√⁹ 

 

ủ IPCC 5 ⌐⅔↑╢ ⌂ꜞ☻◒─ ─  

─ ה magnitude  

probability ה  

irreversibility ה  

◓Ⱶfi▬♃─ ה timing   

⌂ ה ╕√│ persistent vulnerability or exposure  

│™╢№ ה ╩ ∂√ꜞ☻◒ ─  

limited potential to reduce risks through adaptation or mitigation  

 

√∞⇔⁸ ─℮∟⁸₈ ─♃▬Ⱶfi◓₉│ ─ ⌐ ™∏⁸ ─ ⌐ ™≡™

╢⁹╕√⁸₈ №╢™│ ╩ ∂√ꜞ☻◒ ─ ₉⌐ ⇔≡│⁸ ⌐ ─ ⌐

™∏⁸ ╛ ─ ╩ ─╟℮⌐ ⌐ ╡ ╣√⁹ 

 

─ ⌐⅔™≡⁸ ≤⇔≡™╢ ◦♫ꜞ○ RCP2.6⁸RCP8.5 ⁸ 21

⁸21 ⁸ ⅛╠─ ⌂≥⌐ ≠⅝⁸ RCP2.6 ┘ 2ϴ

┘ RCP8.5 ┘ 4ϴ ─ ≈─ ⌐ ↑≡ ╩ ∆╢↓≤≢⁸ ─

╩ ∆↓≤≤⇔√⁹╕√⁸ ─◦♫ꜞ○ ⌐ ≠ↄ ⅜№╢╙──⁸ ─ ─

↑⅜ ⇔™ │⁸ ⌐⅔™≡─╖ ⌂ ╡⁸ ─ ╩ ∆╢↓≤≤⇔√⁹⌂⅔⁸

─ ≢│↓─╟℮⌂ │ ↕╣≡™⌂⅛∫√⅜⁸ ─ ⌐╟∫≡ ┼─

⅜ ≤⌂∫√╙─≢№╢⁹ 

─ ⌐╟╢ ╩ ⇔√ ⌐ ∆╢ ⅜ ≢│ ╠╣≡™╢

√╘⁸ ─ ⌂ ⌐╟╢ │ ─ ⌐ ⇔⌂™↓≤≤⇔√⁹ ≢⁸

╛ ⌂≥⁸ ⌐ ⅜ ∂╠╣≡™╢ ╙№╢↓≤⅛╠⁸ ─ ─

─ ⌐⅔™≡│ ╖─ ─ ╩ ⌐ ╣╢↓≤≤⇔√⁹ 

 

 ⌂⅔⁸ ─ ⌐ √∫≡│⁸ ─ ╩ ╕ⅎ╢⌂≥ ⌐ ≠™≡ ℮↓≤╩

≤⇔≈≈⁸ 2-2≢ ⇔√ ─ ⅎ ⌐ ≠⅝⁸ ◄◐☻Ɽה♩כ☺ꜗ♇☺ ╙

╡ ╣╢↓≤⌐╟╡⁸₈ ⌐ ⌂ ⅜ ╘╠╣╢₉╕√│₈ ⅜ ╘╠╣╢₉─ ╩ ∫

√⁹╕√⁸ ≢│ ⅜ ⌂ │₈ ≢│ ≢⅝⌂™₉≤⇔√⁹ 
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表 2-2 重大性の評価の考え方 

評価の 
観点 

評価の尺度（考え方） 最終評価の 
示し方 

特に重大な影響が認められる 影響が認められる 

  ─ ╡ ╩╙≤⌐⁸ ⁸ ⁸ ─ ≢ ╩ ∆╢ 

 ̧ ─ ה▪ꜞ◄  

 ̧ ⅜ ∆╢  

 ̧ ─ ─ ⌐ ∆╢↓≤─ ↕  

 ̧ ⌐ ∆╢ ⌂ ה ─  

─
≤⁸
⅜₈ ⌐
⌂ ⅜
╘╠╣╢₉─
│⁸∕─
╩ ∆ 1.社会 ─ ⌐ ≈ ≡│╕╢ 

 ̧ ─ ╩ ℮⁸╙⇔ↄ│ ─ ─
⁸ ⌂≥ ⁸₈ ₉≤™

℮ ⅜ ⌐ ⅝™ 

⅜ ╦╣╢╟℮⌂Ɫ◙כ♪ ⅜
⅝╢ 

ↄ─ ─ ⌐ ⅜№╢ 

 ̧ ╛◖Ⱶꜙ♬♥▫┼─ ─ ⅜
⌐ ⅝™ 

⅜ ⌐ ┬ 

│ ⌐│ ┌⌂™⅜⁸ ⌐≤∫≡
⌂ ╩ ⅎ╢ 

 ̧ ╛◖Ⱶꜙ♬♥▫◘כⱦ☻┼─
─ ⅜ ⌐ ⅝™ 

⌐ ⌂ ╩ ⅎ╢ 

⌐ ⌂ ╩ ⅎ╢ 

₈ ⌐ ⌂ ⅜ ╘╠╣
╢₉─ ⌐ ≡│╕╠⌂
™⁹ 

2.経済 ─ ⌐ ≡│╕╢ 

 ̧ ─ ⅜ ⌐ ⅝™ 

─ꜝfiⱨ▬ה ⅜ ⌐ ∆
╢ 

ↄ─ ─ ⅜ ∆╢ 

─ ⌂ ⅜ ⌐ ∆
╢ 

₈ ⌐ ⌂ ⅜ ╘╠╣
╢₉─ ⌐ ≡│╕╠⌂
™⁹ 
 
 

 

3.環境 ─ ⌐ ≡│╕╢ 

 ̧ ה ─ ─ ⅜ ⌐ ⅝
™ 

⌂ ה♩♇♃Ɫⱦה ─ ⅜
⌐ ∆╢ 

⌐≤∫≡ ה ≢ ⌂ ─
⅜ ⇔ↄ ∆╢ 

⌂ ה ה ה ─
⌂ ⅜ ↓╢ 

₈ ⌐ ⌂ ⅜ ╘╠╣
╢─ ⌐ ≡│╕╠⌂™⁹ 
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2   

 ⌐ ∆╢ ≤⇔≡⁸IPCC 5 ≢│₈ ─ ₉⌐⁸ CCRA≢

│₈ ─ ה ⌂ ⅜ ⌂ ₉⌐ ╩⇔≡™╢⁹↓╣╠│ ⌂╢ ≢№╢

⅜⁸↓↓≢│⁸ ─ ╩ ⇔⁸≥∟╠⅛ ⅜ ™╒℮╩ ∆╢↓≤≤⇔√⁹⌂⅔⁸

⌐│ ה ⌐ ╩ ∆═⅝╙─╙№╢√╘⁸₈ ─ ה ⌂ ⅜

⌂ ₉─ ⌐⅔™≡│⁸ ⌐ ∆╢ ╩ ∆╢ ⅜№╢⁹ 

 

─ ─ ⅎ ─ ⌐⅔™≡│⁸ 2030 ─

╩╙≤⌐ 2030 ╕≢⌐ ⅜ ∂╢ ⅜ ™╙─⌐≈™≡ │ ≤⇔

≡™√⁹⇔⅛⇔⁸ ─ ⅛╠ ⅜ ⇔⁸ ─ ╛ ⌐⅛⅛╢ ╩ ╕

ⅎ╢≤⁸2030 ≤™℮ │ ∏⇔╙ ≢│⌂ↄ⌂∫≡™╢⁹╕√⁸ ─ ⁸

21 2040 2060 ╩ ⌐ ╗ ─ ⅜ ⇔≡⅔╡⁸21

╕≢⌐ ∂╢ ⅜ ™ ≢№╢⅛≥℮⅛╩╙∫≡ ╩ ∆╢↓≤⅜ ⌂ ≤

⌂∫≡™╢⁹⇔√⅜∫≡⁸ ─ ≢│⁸ ╩ ≤ ∆╢ ╩⁸ ─

─₈2030 ╕≢⌐ ⅜ ∂╢ ⅜ ™₉⅛╠⁸₈21 ╕≢⌐ ⅜ ∂

╢ ⅜ ™₉⌐ ⇔√ 2-1 ⁹ 

─ ה ⌂ ⅜ ⌂ ─ ⅎ ⌐│ ה ⌐ ∆═⅝╙

─╛ ─ ╕≢⌐ ╩ ∆╢╙─⅜ ╕╣╢√╘⁸ ⌐ ∆╢ ╛ ⅜ ╣

╢╕≢─ ╩╟ↄ ⇔⁸ ╣⌐⌂╠⌂™╟℮ ╘⌐ ה ⌂ ╩ ℮↓≤⅜

≤⌂╢⁹ ה ⅜ ─ ─ ╩ ⇔℮╢ │≡⇔≥ꜟכ◔☻

2020 ⅛╠ 10 ╕≢⅜ ≢№╢↓≤╩ ╕ⅎ⁸ ─ ≢│⁸ ⌐

⅝ ⅝⁸₈2030 ╟╡ ⌐ ⌂ ⅜ ≢№╢₉↓≤╩⁸ ╩ ≤ ∆

╢ ≤⇔√⁹ 

 

⌂⅔⁸ ≢│ ⅜ ₈│☻כ◔⌂ ≢│ ≢⅝⌂™₉≤⇔√⁹ 

 

表 2-3 緊急性の評価の考え方 

評価の観点 
評価の尺度 最終評価の 

示し方 緊急性は高い 緊急性は中程度 緊急性は低い 

1. ─

 

⌐ ⅜ ∂≡™

╢⁹ 

21 ╕≢⌐

⅜ ∂╢ ⅜

™⁹ 

⅜ ∂╢─│ 21

╟╡ ─

⅜ ™⁹╕√│

⅜ ╘≡ ⅝

™⁹ 

1 ┘ 2 ─ ─

⅛╠─ ╩

⇔⁸ ↔

≤⌐ ╩ 3

≢ ∆⁹ 

2. ─ ה

⌂

⅜

⌂  

緊急性は高い 緊急性は中程度 緊急性は低い 

≢⅝╢∞↑ ↄ

⅜ ≢№╢ 

⌡ 10 2030

╟╡ ⌐ ⌂

⅜ ≢№

╢⁹ 

⌡ 10 2030

╟╡ ⌐ ⌂

╩ ℮

│ ™⁹ 
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図 2-1 前回（2015年）と今回（2020年）の影響評価における緊急性の評価の比較 

 

3   

─ │⁸IPCC 5 ≢│ ⌐ ⌐ ∆╟℮⌂₈ ─ ⁸ ⁸

⁸ ₉≤₈ ─ ₉⌐ ≠⅝ ╦╣⁸₈ ⌐ ™₉₈ ™₉₈ ₉₈ ™₉₈

⌐ ™₉─ ≈─ ╩ ™≡ ↕╣╢⁹ 

 

─ ╕≢─ ה ⁸⸗♦ꜟ⁸ ⁸ ⅛╠─ ⌂≥─  

─ ה ─  

─ ה ─ ⌂ ⅜⌂↕╣≡™╢⅛⌂≥  

─ ה ─ ⌂ⱷ◌♬☼ⱶ ─ ⌂≥  

 

 

 

(2020)

ṕ2015 Ṗ

ṕ2015 Ṗ ṕ2020 Ṗ

今回は21世紀半ばまでに発現する可能性のある影響

も「緊急性が中程度」と評価する。 

（「緊急性が中程度」と評価される範囲が広くなる） 

前回は2030年頃までに発現する可能性のある影響

までを「緊急性が中程度」と評価していた。 
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─ ה ─ ─  

図 2-2 証拠と見解の一致度の表現とその確信度との関係 

│ ⌐™ↄ╒≥ ∆⁹ ⌐⁸ ─№╢ ⇔√ ─ ™ ⅜ ℮ ⁸ │ ╙ ≤

⌂╢⁹ 

⌂ ─ ™⌐ ∆╢ IPCC 5 ─√╘─●▬♄fi☻ⱡכ♩ 

2010 ⁸IPCC  

 

↓↓≢│⁸IPCC 5 ≤ ₈ ─ ⁸ ⁸ ⁸ ₉ ┘₈ ─

₉─ ≈─ ╩ ™√⁹₈ ─ ⁸ ⁸ ⁸ ₉⌐≈™≡│⁸ ⌐ ∆╢⅜⁸

≢│⁸ ⌐ ∆╢ ה ─ ∕─╙─⅜ IPCC⌐⅔↑╢ ⌐ ⇔≡

╠╣≡™╢ ⅜№╢√╘⁸ ⌂ ─ ה ⅜№╢⅛≥℮⅛≤™℮ ╩ ⌂

─└≤≈≤⇔≡™╢⁹ 

─ ≤⇔≡⁸₈ ™₉₈ ₉₈ ™₉─ ─ ≤⇔√⁹⌂⅔⁸ ─ ─

⌐│⁸ ≤⇔≡™╢ ⸗♦ꜟ⅛╠ ╠╣√ ⌂≥─ ─ ⅛╠⇔↕╙

╕ⅎ√⁹╕√⁸ ≢│ ⅜ ₈│☻כ◔⌂ ≢│ ≢⅝⌂™₉≤⇔√⁹ 

 

表 2-4 確信度の評価の考え方 

評価の視点 
評価の段階（考え方） 最終評価の 

示し方 確信度は高い 確信度は中程度 確信度は低い 

IPCC ─ ─

 

ủ ה ─

ה ה ה

 

ủ ה ─

─  

IPCC ─ ─

₈ ™₉ ⌐

∆╢⁹ 

 

IPCC ─ ─

₈ ₉⌐

∆╢⁹ 

IPCC ─ ─

₈ ™₉ ⌐

∆╢⁹ 

IPCC ─

─ ╩

⇔⁸

↔≤⌐

╩ ≢

∆⁹ 
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4   

↔≤⌐⁸ ─ ≤ ↕╣╢ ─ ≤№╦∑≡⁸ ה ה

─ ⌂ ╩ ─╟℮⌂ⱨ◊כⱴ♇♩≢ ∆╢⁹ 

 

表 2-5 気候変動による影響の評価（一覧表）（例） 

 

 

 

 

 

 

 

 

 

─  

  ừ ⌐ ⌂ ⅜ ╘╠╣╢ Ợ ⅜ ╘╠╣╢ ≢│ ≢⅝⌂™ 

─  

  ừ ™    Ỏ    Ẽ ™    ≢│ ≢⅝⌂™ 

─  

ừ ™    Ỏ    Ẽ ™    ≢│ ≢⅝⌂™ 

 

  

 
  

─ 

 
↕╣╢  

 
   

   

ה

ה

 

  

 ̧ ⌐

≢⁸

─ ⌐

╟╢

─ ⅜

↕╣

≡™╢⁹ 

 ̧ RCP2.6 ◦♫ꜞ○─

≢│⁸  ההה⌐

 ̧ d2PDF ╩ ™√

 ההה⁸│≢

 

  

Ợ 
 

◖ⱷ─ ה

─ ─ ─

│⁸ủủ 

ừ ừ 

 

 ̧ RCP8.5 ◦♫ꜞ○─

≢│⁸  ההה⌐

 ̧ SRESA2◦♫ꜞ○─

≢│Ν 

 ̧ d4PDF ╩ ™√

 ההה⁸│≢

 

ừ  

◖ⱷ─ ה

─ ─ ─

│⁸ủủ 

備考欄には、緊急

性、確信度等に関す

る判断理由を可能な

限り記述するほか、

必要に応じて適応の

可能性や他の分野・

項目との関係なども

記述する。 

現在の状況については、観測

された影響だけではなく、気

候変動が原因と断定できない

現象であっても、気候変動の

影響も考えられる現象につい

ては、そのようなことである

ことを明確にした上で記載す

る。 

重大性を判断

した判断理由

を記載する 

「特に重大な

影響が認めら

れる」とした

場合に、その

観点を記載す

る。 

気候変動により将来予測される

影響について本欄に記載する。 

記載内容は、影響の発生条件

（前提とする気温上昇など）、発

現時期、発現場所、影響の内

容、影響の程度、影響の発生の

可能性を可能な限り明記した上

で、確信度を付記する。小項目

によっては、「影響の概要」が複

数記載される可能性もある。 

なお、影響の概要には、悪影響

だけでなく、好影響も記述す

る。 
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3   

≢│⁸ ─ ⌐ ⅝ ⅝⁸ ה ה ⁸ ה ⁸ ⁸

ה ⁸ ⁸ ה ⁸ ה ─ ≈─ ⌐≈™≡ ─

⌐╟╢ ╩ ∆╢≤≤╙⌐⁸ √⌐⁸ ─ ─ ⌐≈™≡╙ ⇔√⁹ 

⌐⅔™≡⁸ ─ ─ ╩ ≢ ⇔√ ≢⁸ β↔≤⌐

⌐╟╢ ─ ╩ ⇔⁸ ─ ⌐≈™≡ ╩ ⇔≈≈ ⇔√₡

₢ ┘∕─₡ ₢⁸ ↕╣╢ ⌐≈™≡ ╩ ⇔≈≈ ⇔√₡ ₢

┘∕─₡ ₢⁸ ה ה ─ ≤ ╩ ⇔√⁹ 

β ╩ ⇔√╙─≢⁸ ─ ≤⌂╢╙─ 5-6⁸ 2-1  

⌐╟╡ ─ ╩ ∆╢ ⅜№∫√ │⁸ ─ ⌐≈™≡╙ ∆╢⁹√∞

⇔⁸ ⌐ ∆╢ │ ≤⇔≡ ─ ⌐ ∆╢ ╩ ╡ ℮╙─⅜ ™√╘⁸

⌐⅔↑╢ ╙ ─ ⌐ ╡⅜ ∂≡™╢ ⅜№╢↓≤⌐ ∆╢ ⅜

№╢⁹ 

⌂⅔⁸ ⌐ ⇔≡│⁸ ⌐ ⅜╖╠╣╢╙─╩ ⇔≡ ⇔⁸ ─ ⅜ ⌐

┬ ≢╙⁸ ─ ⅜ ⌐╟∫≡ ⌂╢ │⁸ ─ ⌐≈™≡ ⇔√⁹

─ ╛ ─ │↓╣╠─ ⌐ ⇔⁸ ─ ─ ≢№╢↓≤╩ ⇔√⁹ 

╕√⁸ ─ ─╖⌐⅔↑╢ ⌐ ⇔≡™╢ ⅜№╢⅜⁸↓╣│⁸ ≢ ╠╣√

⅜∕─ ⌐ ∆╢╙─⌐ ╠╣≡™╢√╘≢№╡⁸∕─ ─ ⌐⅔™≡ ⅜

∂⌂™↓≤╩ ∆╢╙─≢│⌂™⁹ 
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3.1  

ה ה ⌐⅔↑╢ ⌐╟╢ ─ │⁸ 3- 1⁸ 3- 2⌐ ∆≤⅔╡≢

№╢⁹ │⁸ ─ ╛ ─ ⁸ ה ─ ╛ ─ ⁸

─ ╛ ⁸ ─ ⁸ ─ ╛ ⌐ ╩ ╓⇔⁸ ╛ ─ ╛ ה

ה ⌐ ∆╢ ₁─ ╛ ⌐ ╩ ╓∆⁹↓℮⇔√ │⁸ ╛ ⁸

CO2 ─ ≤™∫√ ─ ⌂ ⌐╟╢╙─≤⁸ ─ ╛ ─

╩ ⇔√ ⌂ ⌐╟╢╙─⅜№╢⁹╕√⁸ ה ה ⌐⅔↑╢

│⁸ ⁸ ⁸ ⌐╙ ∆╢↓≤⅛╠⁸ ⌐ ╓∆ │ ⅝™⁹ 

ӷ

Å

Å

Å

Å

Å
Å

ÅCO2

Å

Å

Å

Å

Å ṕ
Ṗ

(ẑ)ӷ ӷ

ẑ ӷ ӷ
( )

ṕ Ṗ

ṕ Ṗ

CO2

Ṩ ṕ Ṗ

Ṩ ṕ Ṗ

Ṩ

CO2

Ṩ

ṕ Ṗ Ṩ

Ṩ

ḱ

ṕ Ṗ

Å

Å

Å

ӷ ӷ

ӷ

Å

Å

( )
Å

( )
Å

(CO2

)

 

図 3-1 気候変動により想定される影響の概略図（農業・林業・水産業分野（農業、林業））1 

                                                        
1 │⁸ ⌐⅔™≡ ↕╣√ ─ ⅛╠⁸ ⌐⅔™≡ ↕╣╢ ה ─ ⌂ ╩

⇔⁸ ↕╣╢ ה ≤─ ╛ ┼─ ╩ ⌐ ⇔√╙─≢№╢⁹⇔√⅜∫≡⁸ ─

╛ ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ ─₈ ה ₉ │⁸

─ ⌂ ™ ≤⁸∕─╒⅛ ה ⌐ ⌂ ╩ ╓∆ ™ ─ ⌐

↑≡™╢⁹ ⅜ ⌐⌂╡∆⅞╢─╩ ↑╢√╘⁸ ─ ⌂ ™ ─Ⱳ♇◒☻ ─ │

⇔≡™⌂™⁹ 
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ӷ ӷ

(
)

( )Ӹ

ṕ Ṗ

Ṩ

Ṩ Ṩ

ḱ

ӷ
ӷ

 

図 3-2 気候変動により想定される影響の概略図（農業・林業・水産業分野（水産業））2 

 

 ̧ 文献数・構成等の変化 

─ ⌐⅔™≡⁸ ה ה ≢│⁸ ≢ ⇔≡™╢ ╩

™≡ 339 ─ 188 ⁸ 149 ⁸ 2 ╩ ⇔≡⅔╡⁸↓─

℮∟⁸ ─ ⅛╠ √⌐ ↕╣√ │ 243 ≢№╢⁹ ⌐ ╢≤⁸₈ ₉⁸₈

ה ₉⁸₈ ₉⌐⅔™≡ ⅜ ⌐ ⇔≡™╢⁹ 

─ ⅛╠─ ─ ≤⇔≡│⁸ ≢─ ⌐ ∆╢ ⅜

⌐ ┬ ╩ ╕ⅎ⁸ √⌐ ₈ ₉⌐ ₈ ₉⅜ ↕╣√⁹╕√⁸

₈ ₉≢│ ─ ⅜ ↕╣√√╘⁸₈ ─ ₉⁸₈ ₉⁸

₈ ה ₉─ 3 ≈─ ⌐ ↕╣√⁹↕╠⌐⁸ ⅝╩ ⁸⅛┘ ╩

ה ≤ ⌐ ℮↓≤≤⇔√√╘⁸ ⅜∕╣∙╣₈ ₉ ─ ≢│₈

₉⁸₈ ה ₉ ∂ↄ₈ ה ₉ ≤ ↕╣√⁹ 

 

                                                        
2 │⁸ ⌐⅔™≡ ↕╣√ ─ ⅛╠⁸ ⌐⅔™≡ ↕╣╢ ─ ⌂ ╩ ⇔⁸

↕╣╢ ה ≤─ ╛ ┼─ ╩ ⌐ ⇔√╙─≢№╢⁹⇔√⅜∫≡⁸ ─

╛ ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ ─₈ ה ₉ │⁸

─ ⌂ ™ ≤⁸∕─╒⅛ ⌐ ⌂ ╩ ╓∆ ™ ─ ⌐ ↑≡™

╢⁹ ⅜ ⌐⌂╡∆⅞╢─╩ ↑╢√╘⁸ ─ ⌂ ™ ─Ⱳ♇◒☻ ─ │ ⇔≡™

⌂™⁹ 
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 ̧ 気候変動による影響の概要 

─  

≢│⁸ ⌐⅔↑╢ ─ ⁸ ─ ╛ ─ ⁸ ╛

─ ─ ⌐╟╢ ─ ╛ ─ ⅜ ↄ─ ≢ ⌐ ∂≡⅔╡⁸

⌐⅔™≡╙ ☻♩꜠☻─ ⅜ ⇔≡™╢⁹ ╛ ─ ─ ⁸ ─

⌐╟╢ ─ ╙ ∂≡™╢⁹ ≢│⁸ ⌐╟╢ ─ ╛

┼─ ⅜ ∂≡™╢⁹ ≢│⁸◦▬♃◔ ⌐⅔↑╢ ─ ⅜ ⇔≡

™╢⁹ ≢│⁸☻ꜟⱷ▬◌╛◘fiⱴ ─ ─ ─ ⁸∕╣⌐ ℮ ╛

┼─ ⁸ ╛ ⌐⅔↑╢ ה ─┼™ ╛ ─ ─ ⅜ ∂

≡™╢⁹↕╠⌐⁸ ─ ⌐╟╢╙─≤ ⅎ╠╣╢ ─ ⅜ ⇔≡™╢⁹ ⁸

─ ≢│ ─ ─ ⁸ ꞉▬fi Ⱪ♪► ─ ─ ⁸Ⱪꜞה◘꞉

ꜝ ─ ─ ⅜ ↕╣≡™╢⁹∕─╒⅛⁸ ⌐ ≢│⁸ ─ ≢ ─

╛ ─ ≤™∫√ ─ ⅜ ⌐ ╘╠╣≡™╢↓≤⅛╠⁸ ⌐╟╢

┼─ ≤⇔≡ ╩ ≢ ╡ →≡™╢⁹ 

≢│⁸ ⌐╟╡ ─ ─ ┘⅜ ⇔≡™╢≤ ↕╣≡⅔╡⁸ ┌

≈⌂≥ ⌐╟╢ ⅜ ─ ─ ⌐⌂∫√ ╙№╢⁹ 

↕╣╢  

●☻─ ה ◦♫ꜞ○╩ ™√ ⁸ ─ ⸗♦ꜟ╩ ™╢↓≤⌐╟╡

╩ ╕ⅎ√ ⁸ⱨ▫כꜟ♪ ⁸ ╩ ⸗♦ꜟ ⌐ ↕∑√ ⁸

⌂ ⅜ ™╠╣≡™╢⁹₈ ₉⁸₈ ₉⁸₈ ה ₉⌂≥─ ≢RCP2.6⁸

RCP8.5◦♫ꜞ○╩ ™√ ⌐ ∆╢ ⅜ √⌐ ↕╣≡™╢⁹ ≢│⁸ ⁸

⁸ ⅝ ⁸ ─ ⁸ ⌂≥≢ ─ ⅜ №╢™│ ↕╣≡™╢╒⅛⁸

≢│ ꜞ☻◒╩ ↑╛∆™◖ⱷ─ ─ ⁸ ≢│Ⱪ♪►─ ─ ⁸►fi◦ꜙ►

Ⱶ◌fi╛ꜞfi◗─ ─ ⅜ ↕╣≡™╢⁹∕─╒⅛⁸ ─ ─ ⁸ ─

─ ╛ ─ ⁸ ─ ─ ⅜ ↕╣≡™╢⁹ ≢│⁸ ─

≢ ⅛⅝ ⌐⅔↑╢ ─ ⌐╟╢ ─ ⁸ ⌐╟╢ ─ ⌐⅔↑

╢ ꜞ☻◒─ ⅜ ↕╣≡™╢⁹ ≢│⁸☻◑ ─ ╩ ∆╢

⅜ ╘╠╣≡™╢╒⅛⁸◦▬♃◔ ─ ─ ─ ╕╡╛ ─ ⅜ ↕

╣≡™╢⁹ ≢│⁸ ⌐⅔™≡⁸╕←╤ ⁸ⱴ▬꞉◦⁸Ⱪꜞ⁸◘fiⱴ─ ─

╛ ∆╕ה↑↕⁸ ─ ─ ⁸☻ꜟⱷ▬◌─ ⅜ ↄ⌂╢ ─ ⅜ ↕

╣≡™╢⁹ ≢│⁸ ─ ┘ ≢ ─ ⌐╟╡ ⅜ ⌐⌂╢ ⅜

╢↓≤⅜ ↕╣≡™╢⁹ ≢│⁸◖fiⱩ─ ─ ⌂ ⁸꞉◌ⱷ ≢─ ─

⁸ⱡꜞ ≢─ ─ ⁸ ─ ╩ ∆╢ ─ ⅜ ↕╣≡™

╢⁹ 

≢│⁸◖ⱷ─ ≢─ ─ ⁸ ─ ≢─ ┘◌♫♄≢─

⁸ ─ ≢─ ⁸♩►⸗꜡◖◦─ ≢─ ⁸ ▪ⱨꜞ◌≢─

⅜ ↕╣≡™╢⁹ 
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 ̧ 重大性・緊急性・確信度評価の概要 

ה ה │⁸ ─ ╩ ↑╛∆™ ≢№╢↓≤⁸╕√ ⌐ ⌂

⅜ ∂≡™╢↓≤⅛╠⁸ ─ │₈ ⌐ ⌂ ⅜ ╘╠╣╢₉⁸ │₈ ™₉≤

↕╣╢ ⅜ ™⁹╕√⁸ ◦♫ꜞ○╩ ™√ ╛ ╩ ⇔√ ⅜

╘╠╣≡™╢√╘⁸ ─ ⅜ ↕╣√ ⅜ ↄ⌂∫≡™╢⁹ 

◦♫ꜞ○⌐ ∂≡ ─ ╩ ⇔√ 3 ₈ ₉⁸₈ ₉⁸₈ ה

₉ ≢│⁸RCP2.6⁸RCP8.5─ ◦♫ꜞ○≢₈ ⌐ ⌂ ⅜ ╘╠╣╢₉≤ ↕╣√⁹

↓╣╠ ≢│ ⌐ ⌂ ⅜ ∂≡™╢⁹ ⌐⁸₈ ₉₈ ה ₉

─ │ ┼─ ⅜ ™⁹ 

ה ה │⁸ ─╖≢ ╩ ↕∑╢↓≤⌐│ ⅜№╢↓≤⅛╠⁸

≤─ ─ ⅜ ↕╣╢⁹ 

 

ₒ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⁸CO2 ─ ⁸ ─ ─ ⌐ ℮ ─ ה ─

╛ ─ ╩ ℮⁹ 

 ̧ ─ │⁸◖ⱷ─ ╛ ⌐ ╩ ╓∆⁹ ⌐⁸ ה ⅛╠ ╕≢─

─ │⁸ ─ ╩╙√╠∆⁹ ⌐╟╢ ─ ⅜ ↕╣

╢⁹ 

 ̧ ─ │⁸◖ⱷ─ ╩ ╘⁸ √⌂ ≢─ ⌐╟╢ ⅜ ∂╢ ⅜№

╢⁹ 

 ̧ CO2 ─ │⁸ ⌐╟╡◖ⱷ─ ╩ ↕∑╢⅜⁸∕─ │ ⌐╟╡

∆╢ ⅜№╢⁹ 

 ̧ ─ │ ─ ╩ ↕∑⁸◖ⱷ─ ⅜ ∆╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⌐ ≢⁸ ─ ⌐╟╢ ─  ─ ⁸ ─

─ ⅜ ↕╣≡™╢⁹╕√⁸ ─ ╛ ⌂ ⌐│ ─ ╙ ╠

╣≡™╢⁹ 

 ̧ ─ ≢│⁸ ⌐╟╡ ⅜ ╕╢↓≤≢⁸ ─

⅜ ∆╢↓≤⌐╟╢ ⅜ ∂≡™╢⁹ 
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◖ⱷ─ │⁸ ה ⅛╠ ╕≢─ ─ ⌐╟∫≡ ⅝⌂ ╩ ↑╢↓≤⅜

╠╣≡™╢⁹ ⌐ ∆╢ ⅛╠⁸ 20 ⌐⅔™≡ 26ϴ ╩ ╢

╩ ⇔√ⱥכ♪♩כ☻ ⅜ ╛ ≤ ⌐ ⌂ ⅜№╢↓≤

1110001)⁸ │ 10 ─ ⅜ 32ϴ ─ ≢ ⅜ ∆╢↓≤⅜ ↕╣≡

™╢ 111002)╕√⁸ ─ ⌐╟╢ ─ ⌐│⁸♦fiⱪfi ⌐╟╢ ─ ⌐⁸

♃fiⱤ◒ ─ ⁸ ╛ 111003, 111004)⁸♦fiⱪfi ─ 111005)⅜ ⇔≡™

╢≤∆╢ ⅜№╢⁹ 

⌐ ≢⁸ ─ ╛⁸∕─ ╙ ╘√ ─ ⁸ ┼─ ⅜ ╠

⅛≤⌂∫≡™╢╒⅛⁸ ─ ╛ ⌂ ⌐│ ─ ╙ ╠╣≡™╢⁹111002, 111007, 111008)

─ ⅜ ⌐ ⅛∫√ 2010 │⁸ ╩ ⅝ ⅜ ⇔ↄ⁸ ╛ ─

≢ ⌐ ⅝⅛∫√⁹111009)  ⌐ 1994 │⁸ ─ ─ ⅜ ⌐

⌐№╡⁸ ⅎ┌ 20 ─ ⅜ 26 27ϴ╩ ⅎ√ ≢ ⅜ ↄ ∆╢

⌂≥⁸ ─ ╙ ╘√◖ⱷ─ ─ ⅜ ╠╣≡™╢⁹111010)⌂⅔⁸↓℮⇔√

│ ⌐╙⁸ ─ ™⁸ ─ ⁸ ⁸ ─ ╙ ⇔≡™╢≤∆

╢ ╙№╢⁹111011, 111012, 111013, 111014, 111015, 111016)  2007 ⌐│ ╛ ≢ 40ϴ╩ ⅎ╢

≤⌂╡⁸↓─ ⌐ ה ⇔√ ⌐⅔™≡⁸ ╟╡ ™ ≢ 3⅜ ⇔√⁹

─ ⌐│⁸ ╟╡╙▬Ⱡ─ ≤─ ⅜ ™ 111017) ╒⅛⁸ ╛ ≤╙

⇔≡™╢≤↕╣╢⁹╕√⁸ ≢│⁸ ⌐ ╩ 2.2ϴ ╢ ≢№∫√ 2010 ⌐⅔™

≡⁸ ⅜ ╩ ∫√⁹↓╣│⁸6 ─ ⌐╟╡ ⅜ ⇔⁸ →≈ ╛

⅜ ⇔√√╘≤ ⅎ╠╣√⁹111007) ≢╙ ─ ⅜ ™≤ ⅜ ∆╢ ⅜

↕╣≡™╢⁹111018, 111019) ≤⌂∫√ 2010 ⌐ ↕╣√ ≢│⁸♦fiⱪfi ─

≤ ─ ⅜ ↕╣≡™╢⁹111020)  

⁸ ─ ╛ ⸗♦ꜟ⌐╟╣┌⁸ ─ │ 10  

⅛╠ 30 ╕≢─ ⅜ 1ϴ≢╙ ∆╣┌ ⌐ ∆╢↓≤⅜ ↕╣≡⅔╡ 111002) ⁸

∕─ ₁ ⌐│⁸ ∞↑≢⌂ↄ ─ ╙ ⇔≡™╢↓≤⅜╦⅛∫≡™╢⁹111021)  

↓℮⇔√ ─ ⁸ ┼─ ↑ ⅜ ₁⌐ ╘╠╣≡™╢⁹2017 ─

│ 9 4 ha≤ 7 ≢ 2.5 ⌐ ⇔≡⅔╡⁸ ─ ⌐ ∆╢ │⁸

2016 ≢ 6.6%≤⌂∫≡™╢ 111008, 111022)  

⌐╟╢ ─ ╕╡⌐╟╢ ⅜ ↕╣≡™╢⁹ ─ ⌐ ∆╢

⌐⅔™≡ 1988 2015 ─ ≥♃כ♦ ╩ ⇔√ ⁸ ⌐╟╡ ⅜☺כ♥☻

⇔⁸ ─ ⅜ ↄ⌂∫≡™╢⁹↓─↓≤⅛╠⁸ ─ ⌐╟╢

─ ⅜ ↕╣≡™╢⁹111011) ─ ≢│⁸ ↑ ─ ⌐ ⅎ≡

─ ⌐╟╡ ⅜ ╕╡⁸ ─ ⅜ ↄ⌂∫√√╘⁸ 4⅜ ⇔

√⁹∕─ ⁸ ⅛╠ ⅜ ≤ ⌂╡⁸ ⌐╟╢ ┘ ─

⅜ ≤⌂∫≡™╢⁹111024)  ╕√⁸ ≢│⁸1961 2010 ─ 50 ⌐ ⌐╟∫≡

                                                        
3

 35  
4

 ╩╙≈ ─ ≢╙⁸ ─ ⌐ ∫√ ─ ⅜ ─

─√╘⁸ ≢ ╕╡ ─ ⌐ ∫≡ ─ ⅜№╢╙─╩™℮⁹ ⅜

≢ ⇔√ ⌐ ∂╛∆™⁹ 
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⅜ 10 №√╡ 0.7 1.9 ╕∫√ ⁸ ┌╠╖ ─ 6 15 ─ ⅜ 10

№√╡ 0.18ϴ ⇔√⁹↓╣⌐╟╡⁸ ┌╠╖ ─ ⌐╟╢ ⌂ ⅜ ⇔≡

™╢≤ ∆╢ ⅜№╢⁹111025)  

≢╙ ≤ ≢│⁸ →≈ ⌐⅔↑╢ ─ ⌂ ⅜ ⌂╢√

╘⁸▬Ⱡ─ ⌐╙ ⌂╢ ╩ ╓⇔≡™╢≤∆╢ ╙№╢⁹111026)  

 

↕╣╢  

₡  ₢ 

 ̧ ⌐ 2061 2080 ╕≢│ ≤⇔≡ ⌐№╢╙──⁸21 ⌐│

⌐ ∂╢╒⅛⁸ ⌐ ⇔≡ ꜞ☻◒╩ ↑╛∆™◖ⱷ─ ⅜ RCP8.5◦♫ꜞ

○≢ ⇔ↄ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ ꜞ☻◒╩ ↑⌐ↄ™ ⌐ ⅜ ™ ◖ⱷ─ ─ ╩ ⌐ √

⁸ ─ ∆╢ ╛ ─ ≤⁸ ⅜ ∆╢

ה ─ ─ ╡⅜ ⅝ↄ⌂╢ ⅜№╢⁹ 

 ̧ RCP2.6 ┘ RCP8.5─ ◦♫ꜞ○⌐⅔™≡⁸2010 ≤ ⇔√ ─ ⅜

2040 ⌐│ ∆╢≤ ↕╣⁸ ─ ⌐╟╡ ⅜ ⅝ↄ ∆

╢≤ ↕╣≡™╢⁹ 

 ̧ CO2 ─ │⁸ ⌐╟╡◖ⱷ─ ╩ ↕∑╢↓≤⅜ FACE

CO2 ⌐╟╡ ↕╣≡™╢⅜⁸CO2 ─ ⌐╟╢ │ ⌐

╟╡ ∆╢ ⅜№╢⁹  

 ̧ ─ Ɽ♃כfi─ │◖ⱷ─ ─ ╩ ↕∑⁸ ⌐╟╢ ╩

╢↓≤╙ ↕╣╢⁹ ₁⌂ ≢ ╩ ⇔√ ≢│⁸ ─ ≢

◖ⱷ─ ⅜ ╙ ↄ⁸ ⅜ ╙ ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹ 

 

─ ⸗♦ꜟ≤ ●☻ ◦♫ꜞ○╩ ™≡◖ⱷ─ ╩ ⇔√ ⌐╟╣

┌⁸ ⌐ 2061 2080 ╕≢│ ≤⇔≡ ⌐№╢╙──⁸21 ⌐│ ⌐

∂╢╒⅛⁸ ⌐ ⇔≡ ꜞ☻◒╩ ↑╛∆™◖ⱷ─ ⅜RCP8.5◦♫ꜞ○≢ ⇔ↄ ∆╢

↓≤⅜ ↕╣≡™╢⁹╕√⁸ ꜞ☻◒╩ ↑⌐ↄ™ ⌐ ⅜ ™ ◖ⱷ─ ─

╩ ⌐ √ ⁸21 2031 2050 ┘ 21 2081 2100 ⌐│⁸

─ ∆╢ ╛ ─ ≤⁸ ⅜ ∆╢ ה

─ ─ ╡⅜ ⅝ↄ⌂╢ ⅜ ↕╣≡™╢ MIROC5, MRI- CGCM3, GFDL- CM3 ⁸6

≈─⸗♦ꜟ⌐╟╢ ╩ ⁹111027)   

⸗♦ꜟ ─ ⸗♦ꜟ ╩ ™≡ ─ ⅜ ┘ ─

⌐ ╓∆ ⌐≈™≡ SRES A1B ◦♫ꜞ○╩ ™≡ ⇔√ ≢│⁸◖ⱷ │ ≢

⁸ ≢ ⇔⁸ ⌐│ ∆╢≤ ↕╣≡™╢⁹ ◖ⱷ │ ≢ ⁸
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≢ ⇔⁸ ⌐│ ∆╢≤ ↕╣≡™╢ │ ╦╠⌂™≤ ⁹↕╠⌐ ─

⅜ ╩ ╡⁸ │ ┘ ≢ ∆╢≤ ↕╣≡™╢⁹╕√⁸

◖ⱷ─ ⌐╟╡ ─ ≤ ─ ⅜ ⇔⁸ ⌐│ GDP─ ⅜

∆╢↓≤╙ ↕╣≡™╢ MIROC ver.3⸗♦ꜟ⌐╟╢ ╩ ⁹111028) ─

╩ ∆╢⸗♦ꜟ╩ ⇔⁸ ─ ≤⁸ ┘ ─ ╩ ⇔√ ≢⁸

╩ ⇔√ ⌐╟╢≤⁸RCP2.6 ┘ RCP8.5─ ◦♫ꜞ○⌐⅔™≡⁸2010 ≤

⇔√ ─ ⅜ 2040 ⌐│ ∆╢≤ ↕╣⁸2040 ≢─ ─ ⌐╟

╢ │⁸RCP2.6◦♫ꜞ○≢│ 3.2 ♪ꜟ⁸RCP8.5◦♫ꜞ○≢│ 4 ♪ꜟ≤

↕╣√⁹111029 ╕√⁸ ꜠ⱬꜟ─ⱤⱠꜟ♦5♃כ╩ ™≡⁸ ┘ ⸗♦ꜟ⌐╟╡

≤ №√╡─ ─ ╩ ╠⅛⌐⇔√ ≢⁸2081 2100 ─ ╩ ∫√

⌐╟╢≤⁸RCP8.5◦♫ꜞ○≢│ ≢─ ⅜ ⇔⁸ ╩ ↑╢ ╙ ↄ⌂╢≤

↕╣≡™╢ MIROC⸗♦ꜟ⌐╟╢ ╩ ⁹111030)  

⌐ √ ⁸ ≢│⁸ ─ ⁸ ─ꜞ☻◒⁸ ─ ≢ ─

⌂≥⅜ ↕╣≡™╢⁹ ─ ╩ ≤⇔≡⁸ ⌂ 10 ─ ╩ ∫√

≢│⁸1981 2000 ≤ ⇔≡⁸2081 2099 ⌐│ ⅜ 17 ∆╢≤ ↕╣≡™╢⁹╕

√⁸ ꜞ☻◒│ ∆╢⅜ ꜞ☻◒⅜ ∆╢↓≤⅜ ↕╣≡™╢ RCP4.5◦♫ꜞ○╩

≤⇔√MIROC5⸗♦ꜟ⌐╟╢ ╩ ⁹111031)  ≢⁸ ≢│ 21 ─

│ ꜞ☻◒⅜ ≤⇔≡ ∆╢≤ ∆╢ ⅜ SRES◦♫ꜞ○ 111032)⁸ ┘ RCP◦♫ꜞ○

111033)╩ ™√ ≢ ↕╣≡™╢ 111032 SRES A1B◦♫ꜞ○╩ ≤⇔√MRI AGCM⸗♦ꜟ⌐

╟╢ ╩ ⁸111033 RCP4.5◦♫ꜞ○╩ ≤⇔√ MIROC5⸗♦ꜟ⌐╟╢

╩ ⁹╕√⁸ ─ ₁ ╙ ⇔⁸ ה ╩ 1ϴ∏≈ 5ϴ╕≢ ↕∑

≡⁸ ─ ꜞ☻◒╩ ⇔√ ⁸ ─ ₁ ⅜ ⌐╟╢ ╩ ╢

√╘⁸ ⌐╟╢ ꜞ☻◒⅜ ╢ ⅜№╢≤∆╢ ╙№╢⁹111034)∕─╒⅛⁸ ╩

≤⇔≡ ⅜ 1 4ϴ ⇔√ ─◖◦ⱥ◌ꜞ─ ┼─ ╩ ⇔√ ≢│⁸

⅜ ╟╡╙ 3ϴ ∆╢≤ ⅜ ↄ⌂╢╒⅛⁸◖◦ⱥ◌ꜞ─ ⅜

─ ⅛╠ ╕≢ ∆╢ ⅜№╢≤∆╢ ╙№╢⁹111035)   

⁸ ≢│ ⌐╟╢◖ⱷ─ ╛ ─ ⅜ ↕╣≡™╢⁹

≢│⁸ ⌐╟╡ ╕≢│ ⅜ ⇔⁸∕─ │ ⌐⅛↑≡╛╛

RCP2.6 №╢™│ RCP8.5 ∆╢≤ ↕╣≡⅔╡⁸ │ 2030 ⅛╠

⌐ ∆╢≤ ↕╣≡™╢ CSIRO- Mk3- 6- 0, MIROC5, MRI- CGCM3, HadGEM2- ES, GFDL- CM3⸗♦

ꜟ⌐╟╢ ╩ ⁹111036) ─ ≢│⁸1981 2000 ≤ ⇔≡⁸2081 2100

⌐│ №√╡ ⅜ RCP2.6◦♫ꜞ○≢ 0.04% 2.00% 0.92 ⁸

RCP8.5 ◦♫ꜞ○≢ 1.90 7.10 4.16% ∆╢≤ ↕╣≡⅔╡⁸ ⌐

⇔≡ ⌐ ⌂ ≢│⁸ ⌐╟╢ ⅜ ⌐ ⅝ↄ⌂╢ ⅜ ↕

╣≡™╢ MIROC5⸗♦ꜟ⌐╟╢ ╩ ⁹111037)  

CO2 ─ │⁸ ⌐╟╡◖ⱷ─ ╩ ↕∑╢↓≤⅜ ↕╣╢↓≤⅛╠⁸ ⌐

                                                        
5 ⱤⱠꜟ♦כ♃ ─ ⌐≈™≡⁸ ─ ╩ ⌐ ═≡  ♃כ♦√⇔
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⅔↑╢◖ⱷ ⌐│⁸ ─╒⅛⁸CO2 ─ ⅜ ⅝ↄ ╦∫≡™╢⁹ ─ ≢ CO2

╩ ╟╡╙ 200ppm ╘√ FACE CO2 6╟╡⁸◖ⱷ │ ∆╢↓≤⁸

∕─ │ ╛ ⌐╟╡ ⌂╡⁸ ⌐╟∫≡│ 30% ∆╢╙─╙№╢↓≤⅜ ╠

⅛⌐⌂∫≡™╢⁹111038, 111039, 111 040, 111041)⇔⅛⇔⁸ ─ ╟╡⁸ 30 ─ ⅜ 20ϴ╩

ⅎ╢≤1ϴ─ ⌐≈⅝ ⅜2.1% ⇔√↓≤ 111042)⁸ ⅜ ⌐ ⇔√↓≤ 111043)

⅛╠⁸CO2 ─ ⌐╟╢ │ ⌐╟╡ ∆╢ ⅜ ↕╣≡™╢⁹⌂⅔⁸

⸗♦ꜟ╩ ⇔≡ CO2 ⌐╟╢ ┼─ ╩◦Ⱶꜙ꜠כ◦ꜛfi ∆╢ ≢│⁸

⅜⸗♦ꜟ ≢ ⅝ↄ ⌂╡⁸ ─ ⅜ ≤⌂∫≡™╢⁹ ₁⌂ ⸗♦ꜟ╩

⇔≡↓─ ─ ╩ ⇔√ ≢│⁸ ─ ⅜⸗♦ꜟ⌐╟∫≡ ⌂╢↓≤⅜

─ ≢№╢≤⇔≡™╢⁹111044)   

╕≢─ ⌂ ≤⇔≡⁸ ─ ⌐ ℮ ─ ⅛╠⁸◖ⱷ ⅜⁸

╟╡╙ ⌐ ∆╢↓≤⅜ ↕╣≡™╢ A2◦♫ꜞ○╩ ≤⇔√CGCM2⌐╟╢GCM

╩ ⌐⁸RCM20⌐╟╡♄►fi☻◔כꜟ⇔√ ╩ ⁹111045) ⌐

╩ 1.5ϴ ╘≡ ⁸◖ⱷ ┼─ ╩ ═√ ≢│⁸ ⅜ ⇔⁸ ⅜ 1

20% ⇔√⁹111046) ⁸FACE ≢ ╩ 2ϴ ↕∑√ ⁸ ⅜ ⇔√⁹111047  

↓─╒⅛ ╕≢─ ⌂ ≤⇔≡⁸▪☺▪ ≤─ ⌐⅔™≡╙⁸ ─◖

ⱷ ⌐│ ─ ⅜ ╣╢↓≤ A1B, A2, B17◦♫ꜞ○╩ ≤⇔√ 19─ GCM⌐╟╢

╩ 111048)  ⅜ ↕╣≡™╢  

⅛≈ ™ ⅜◖ⱷ─ ⌐ ╓∆ ⌐≈™≡⁸ ⸗♦ꜟ≤ ⸗♦ꜟ╩ ™≡

2100 ╕≢ ⇔√ ⌐╟╢≤⁸ ─ Ɽ♃כfi─ │◖ⱷ─ ─ ╩ ↕∑⁸

⌐╟╢ ╩ ╢↓≤⅜ ↕╣≡™╢ SRES A1B◦♫ꜞ○╩ ≤⇔√ MIROC3⸗♦ꜟ

⌐╟╢ ⁹111049)╕√⁸ ₁⌂ ≢ ╩ ⇔√ ≢│⁸ ─ ≢◖ⱷ─

┘ ─ ⅜ ╙ ⅝ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹111050)∕─╒⅛⁸ ≤

≢ ╩♃כ♦√╣╠ ™≡⁸ ⌐╟╢ ≤ ⌐ ⇔ ╢ ⌂ ─

╩ ╦∑√ ⌂ ╩ ⇔√ ≢│⁸ ⌐ ─ ─ ≢ ≤

┼─ ⅜ ⅝ↄ⌂╢≤─ ⅜ ╠╣≡™╢⁹111051)  

 

ה ה ─ ≤  

 ̧  

ₒ ₓ 

RCP2.6 ┘ 2ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

                                                        
6 FACE CO2

CO2  
7 P390  
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◖ⱷ─ ה ─ ─ ─ │⁸ ╙ ╘ ⌐ ┘⁸ ⅜ ─ ≤⇔≡─

┘ ─ ─ ⌐ ∆╢⁹╕√⁸ ≢│RCP2.6 ┘ 2ϴ ≢╙

⌐ ⅜ ╗ │ ↄ⁸ ─◖ⱷ─ ─ ⅜ ↕╣╢⁹↕╠⌐⁸

─ ╛ Ɽ♃כfi─ ⌐ ℮ ⌐╟╢ ╙ ↕╣╢⁹ 

RCP2.6 ┘ 2ϴ  

⌐│ ⁸↕╠⌐ ⌐╟╢ ⅜ ↕╣≡™╢⁹ⱨ▫כꜟ♪ ≢│⁸

⌐╟╢CO2─ ─ ⁸ ⌐╟╢ ⅜ ↕╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

⌂ │⁸21 ╕≢│ ⅜ ↕╣≡™╢⅜⁸21 ≢│ ⅜ ↕╣≡

™╢⁹∕─╒⅛⁸ ⇔™ ⁸ ⌐╟╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ ™ 

⌐ ≢⁸ ─ ⌐╟╢ ─ ─ ⁸ ─ ⅜ ∂≡

™╢⁹╕√ ┌ ⌐╟╡ ⅝⌂ ⅜ ∂╢↓≤⅜ ↕╣≡™╢⁹ ─

╛ ⌂ ≢─ ≤ ∑⁸ ⅜ ─ ≤⇔≡─ ┘ ─ ⁸

⌐ ╦╢ ≢№╡⁸ ≢│ ⌐№╢ ─ ⅜ ╘╠╣≡™╢⅜⁸ ╛

⌂ ─ ⌐│ ╩ ∆╢√╘⁸ ─ ⌐ ∂√ ⌂ ─ ≤

⌐⁸ ⌐ ∆╢ ⅜№╢⁹ 

 ̧ ₒ ₓ ™ 

ה │ №╡⁸⅛≈ ∞↑≢⌂ↄⱨ▫כꜟ♪ ⌐╟╢ ╩ ╖ ╪∞

⸗♦ꜟ⌐╟╢ ⌂ ⌐ ≠™≡™╢↓≤⁸↕╠⌐↓╣╠─⸗♦ꜟ⌐╟╡ ↕╣√

⅜ 2010 ⁸ ⌐ ↓╡≈≈№╢↓≤⅛╠⁸ ⌐ ⁸─≢ꜟכ◔☻ ─ ╩ ╘√

│ ™ ╩ ≈⁹ ⁸ ⸗♦ꜟ╩ ⇔≡CO2 ⌐╟╢ ┼─ ╩ ∆

╢ ≢│ ⅜ ↄ⌂╢⌂≥⁸◦Ⱶꜙ꜠כ◦ꜛfi ─ ╙№╢⁹  
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2   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐ ℮ ┘ ⅝─ ה ─ ╛ ─ ╩ ℮⁹ 

 ̧ ─ ⁸ ─ ─ │⁸ ─ ⁸ ─ ⁸ ─ ╩╙√╠

∆⁹ 

 ̧ ─ │⁸ ─ ╩ ╘⁸ ╩ ↕∑╢⁹ 

 ̧ ─CO2 ─ │⁸ ≤⇔≡ ─ ⌐ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 ̧ ⅝─ ⁸ ─ │ ─ ה ╛ ה ╩ ∂↕∑⁸ ─

╛ ה ─ fi⌐≈™≡│⁸ꜛ◦כⱠכ◌⁸◒◐⁹∆╠√╙╩ ⅔ ⁸⅔

⁸ ─ ≢─ ⅜ ⌐⌂╡ ╢⁹ 

 ̧ ─ ─ │⁸ ⌐⅔↑╢ ─ ⅜ ≢⅝╢ ⁸ ─ │

⁸ ╩╙√╠∆⁹ 

 

─  

₡  ₢ 

 ̧ ─ ≢⁸40 ─ ⌐⅔™≡⁸ ⌐ ─ ⅜ ╣≡™╢≤ ↕

╣≡⅔╡⁸ ⌐ ─ ⅜ ╣≡™╢↓≤│ ╠⅛≢№╢⁹ 

 ̧ ⌐◐ꜗⱬ♠⌂≥─ ⁸♄▬◖fi⌂≥─ ⁸☻▬◌⌂≥─ ─

≢│⁸ ─ ≢∕─ ⅜ ╕╢ ⌐№╢╒⅛⁸ ─ ─

╙╖╠╣╢⁹ 

 ̧ ⱱ►꜠fi♁►⁸Ⱡ◑⁸◐ꜗⱬ♠⁸꜠♃☻≤™∫√ ≢│⁸ ╛ №╢™│

⌐╟╢ ╛ ⅜ ↕╣≡™╢⁹ ה ╛ ─☻♩꜠☻⅜

≤ ⅎ╠╣╢Ⱪ꜡♇◖ꜞכ─ ⁸ ╙ ↕╣≡™╢⁹ 

 ̧ ♩ⱴ♩⁸♫☻⁸◐ꜙ►ꜞ⁸Ⱨכⱴfi≤™∫√ ≢│⁸ ה ⌐╟╢ ⁸

⅜ ↕╣≡™╢⁹ 

 ̧ ♄▬◖fi⁸♬fi☺fi⁸◘♩▬⸗≤™∫√ ≢│⁸ ⁸ ⌐╟╢ ╛

⅜ ↕╣≡™╢⁹ 

 ̧ ▬♅◗≢│⁸ ⅛╠ ⌐ ∆╢ ≢ ⌐╟╢ ─ ╣⅜⁸ ⅛╠ ⌐

∆╢ ≢ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│ ─ ⌐╟╡ ⅜ ∆╢≤─ ╙№╢⁹ 

 ̧ ⅝≢│⁸◐◒⁸Ᵽꜝ⁸◌כⱠכ◦ꜛfi⁸♩ꜟ◖◑◐ꜛ►⁸ꜞfi♪►⁸ꜚꜞ⌂≥≢

⌐╟╢ ─ ה ╛ ⅜ ↕╣≡™╢⁹ 
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2005 ⌐ ↕╣√ ─ ⌐ ∆╢ ≢│⁸40 ─ ⌐⅔

™≡ ⌐ ─ ⅜ ╣≡™╢≤ ↕╣≡⅔╡⁸ ⌐ ─ ⅜ ╣≡™╢↓≤

│ ╠⅛≢№╢⁹112001, 112002) ≤ↄ⌐ ⌐⅔™≡│⁸ ◐ꜗⱬ♠⁸꜠♃☻⁸Ɫ◒◘▬⁸

ⱱ►꜠fi♁►⁸Ⱪ꜡♇◖ꜞ⁸כⱠ◑ ⁸ ♄▬◖fi⁸♬fi☺fi⁸◦ꜛ►●⁸◘♠ⱴ▬⸗⁸☺

ꜗ●▬⸗⁸◘♩▬⸗ ⁸ ☻▬◌⁸▬♅◗ ⁸ ─ ≢⁸ ⌐╟╢ ─

⌐╟╡⁸∕─ ⅜ ≢№╢⁹112001, 112002)   8 

ⱱ►꜠fi♁►⁸Ⱡ◑⁸◐ꜗⱬ♠⁸꜠♃☻≤™∫√ ≢│⁸ ╛ №╢™│ ⌐╟╢

╛ ⅜ ↕╣≡™╢⁹112003)◐ꜗⱬ♠⁸꜠♃☻≢│ ⅛╠ √

⌐ ∆╢ ─ │ ⌐ ↕ↄ⁸◐ꜗⱬ♠─ ╛꜠♃☻─ ∞™⌂≥─

≤™∫√ ⌐⅔™≡⁸╟╡ ⌐ ∆╢ ⅜ ™↓≤⅜ ╠⅛⌐⌂∫≡™╢⁹

112004)  ≢│⁸ ה ╛ ─☻♩꜠☻⅜ ≤ ⅎ╠╣╢Ⱪ꜡♇◖ꜞכ─ ⁸

─ ⇔™ ⅜ ∂≡™╢⁹112005)  

♩ⱴ♩⁸♫☻⁸◐ꜙ►ꜞ⁸Ⱨכⱴfi≤™∫√ ≢│⁸ ה ⌐╟╢ ⁸

⅜ ↕╣≡™╢⁹♩ⱴ♩≢│⁸ ─ ⌐╟╢ ─╒⅛⁸

─ ה ╕√│ ה ─ ⌐╟╢ ╛ ⁸ ⁸

─ ⅜ ∂⁸ ╛ ⅜ ⇔≡™╢≤ ↕╣≡™╢⁹112006, 112007, 112003)  

─ ♩ⱴ♩≢│ 7 ─ ⌐╟╢ ∟ ─ 112008)⁸ ─ ╟↑♩ⱴ♩

≢│ ─ ╛ ⌐╟╢ ⌐ ─ ⅜ ↕╣≡™╢⁹112009)♫☻⁸◐

ꜙ►ꜞ≢│ ⁸ ⌐╟╢ ╛ ⅜ ↕╣≡™╢⁹112003)Ⱨכⱴfi

≢│⁸ ─ ⌐╟╡ ⌐ ⅜ ⇔⌂™ ╛⁸◐ꜙ►ꜞ ≢│ ─

⌐╟╢ ─ ≤ ─ ⅜ ↕╣≡™╢⁹╕√⁸≥∟╠╙ ─ ⌐ ─

⅜ ↄ⌂╢↓≤⌐ ∆╢ ─ ╣⌐╟╢ ─ ⅜ ↕╣≡™╢⁹112008)  

♄▬◖fi⁸♬fi☺fi⁸◘♩▬⸗≤™∫√ ≢│⁸ ⁸ ⌐╟╢ ╛

⅜ ↕╣≡™╢⁹112003) ≢│ ─ ה ⌐╟╢◘♩▬⸗─ ≈┬╣⁸ ─

⅜ ↕╣≡™╢⁹112008)  

20 ─ ╩ ≤⇔≡⁸ ⅜ ⌐ ╓∆ ⌐≈™≡ ╩ ∫√ ⁸

♩ⱴ♩⁸◐ꜙ►ꜞ⁸◦◦♩►⁸☻▬◌⁸♫☻ ⁸ⱱ►꜠fi♁►≢│ ≤ ⇔≡™╢

↓≤⅜ ↕╣√⁹112010)  ╕√⁸ ≢│⁸ ─ ⌐╙⁸ ⌐╟╢ ─

⅜ ↕╣≡™╢⁹112011)  

▬♅◗≢│⁸ ⅛╠ ⌐ ∆╢ ≢ ⌐╟╢ ─ ╣⅜ 112012, 112013, 112014, 112003)⁸

⅛╠ ⌐ ∆╢ ≢ ─ 112014)⅜ ↕╣≡™╢⁹∕─╒⅛⁸▬♅◗─

↑ ⁸ ⱶꜝ ⁸ ⁸ ─ ⌐╟╢ ─ ה ⁸ ─ ─

⌂≥╙ ≤⌂∫≡™╢⁹112015)   

⁸ ─ ⌐≈™≡│⁸ ─ ─ ⌐╟╡⁸ ─ ≤™℮ ─

ⱷꜞ♇♩╙╖╠╣╢⁹112001, 1 12002)  

⁸♃כ▪♯◦ה☻♅כ♃☻ⱴ⁸♩☻כꜚfi⁸ꜛ◦כⱠכ◌⁸◒◐ ◌☻Ⱶ♁►⁸ꜞfi♪►⁸◦
                                                        
8 2005 │ ─ │ ≢⅝≡™⌂™⁹ 
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ꜗ◒ꜘ◒⁸♦ꜟⱨ▫♬►ⱶ≤™∫√ ⅝≢│⁸ ⌐╟╡ ה ⌐ ⅜ ∂╢↓≤⅜ ╠

╣≡™╢⁹112016, 112017)◐◒≢│⁸ ─ ⌐╟╢ ─ ╛ ה ─ ⌐╟

╢ ─ ⌐╟╡ ⌐∏╣⅜ ∂≡™╢⁹╕√⁸ ה ─ ⌐╟╢

─ ╙ ↕╣≡™╢⁹112003)Ᵽꜝ⁸◌כⱠכ◦ꜛfi⁸♩ꜟ◖◑◐ꜛ►⁸ꜞfi♪►⁸ꜚꜞ≢╙

⌐╟╢ ─ ה ╛ ⅜ ↕╣≡™╢⁹112003  

 

↕╣╢  

₡  ₢ 

 ̧ │⁸ ⅜ ™√╘⁸ ╩∏╠∆↓≤≢ ∕─╙─│

⌂ ⅜ ™≤ ↕╣╢⁹ 

 ̧ ◐ꜗⱬ♠⁸꜠♃☻⌂≥─ ≢│⁸ ⌐╟╢ ─ ╛ ─

⁸CO2 ─ ⌐╟╢ ↕─ ⅜ ↕╣≡™╢⁹ 

 ̧ ♩ⱴ♩⁸Ɽⱪꜞ◌ ≢│ ⌐╟╢ ─ ⅝↕╛ ┼─ ⅜ ↕

╣╢⁹ 

 

≢ ↕╣╢↓≤⅜ ™ ─ ⁸ ╩ ∆╢ ⌐ ═⁸

⅜ ⌐ ↄ⁸ ─ ⅜ ⌂ ⅜ ™⁹∕─√╘⁸ ⌂ ╩ ╖

╦√╡⁸ ╩∏╠⇔√╡∆╢↓≤≢ ∕─╙─│ ⌂ ⅜ ™≤ ↕╣╢⁹

⇔⅛⇔⁸ │ ─ ─ ≤⇔≡⁸ ⅜≢⅝№⅜∫≡⅔╡⁸╒≤╪≥─

⁸ ↄ─ ≢ ⅜ ⇔≡™╢ ╩ ⅎ╢≤⁸ ↕╠⌂╢ ⅜⁸ ⌂

╩ ⌐∆╢∞↑≢⌂ↄ⁸ ⌂ ה ─ ⇔⅜ ╠╣╢ ⅜ ™⁹112002)  

◐ꜗⱬ♠⁸꜠♃☻⌂≥─ ≢│⁸ ⌐╟╢ ─ ╛ ─ ⁸CO2

─ ⌐╟╢ ↕─ ⅜ ↕╣≡™╢⁹ ≥╡◐ꜗⱬ♠⌐≈™≡⁸ ⸗♦ꜟ╩ ™≡

⅜ 2ϴ ⇔√ ─ ∞™ꜞ☻◒╩ ⇔√ ⁸ ⅜ ╖ ⅜ ⌐

∆╢↓≤≢ ∞™ꜞ☻◒│ ∆╢↓≤⅜ ↕╣≡™╢⁹⇔⅛⇔⁸ ⅜ ⌐╟∫

≡ ∆╣┌⁸ ╟╡╙ ∞™ꜞ☻◒⅜ ╕╢ ⅜№╡⁸ ⅜ ╘╠╣╢ ╙

↕╣≡™╢⁹112004) ꜠♃☻⌐≈™≡⁸ ⌐╟╡ ⌐ ╓∆ ─

╩ ⇔√ ≢ ─ ╩ ⇔√ ⁸ ⅜ ⇔⁸ ⅜

∆╢↓≤⅜ ↕╣≡™╢ MIROC⸗♦ꜟ⌐╟╢ ╩ ⁹112018)  ◐ꜗⱬ♠⁸꜠♃

ⱪfi♩♇ⱪ♅ꜗfiⱣכ○⁸≡™≈⌐☻ ─CO2 ╩ 419ppm⌐ ↕∑≡ ⇔√ ≢│⁸

CO2 ╩ ↕∑⌂™ ≤ ⇔≡ ה ⁸ ה ⅜ ⅝ↄ⌂∫

√⁹112019)╕√⁸ⱱ►꜠fi♁►⌐≈™≡⁸◓꜡כ☻♅ꜗfiⱣכ ─ ה ╩ ↕∑√

≢│⁸ ⌐ⱱ►꜠fi♁►─ │ ≢ ╗⅜⁸ ╩ ╦⌂™ ⁸

≢│ ⅜ ⇔ↄ ה ↕╣√⁹112020)  

♩ⱴ♩⁸Ɽⱪꜞ◌ ≢│ ⌐╟╢ ─ ⅝↕╛ ┼─ ⅜ ↕╣╢⁹

─♩ⱴ♩ ⌐≈™≡⁸ ╟╡ ─ ↕≤ ─ ⌐
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⅜ ↕╣⁸ ⌐╟╢ ◘▬☼─ ⁸ ─ ⁸ ─╟℮⌂ ─ ⅜

↕╣≡™╢⁹112004)Ɽⱪꜞ◌⌐≈™≡⁸ ≢ ╩ ⇔≡ ₁⌂ ≢ ⇔√

≢│⁸ ⅜ ⌐ 30ϴ ⌐⌂╢≤⁸Ɽⱪꜞ◌─ ┘ ─ ⅜ ⌐

↕╣√⁹112004)  

8 ─ⱤⱠꜟ♦9♃כ╩ ⇔≡ ⁸ ⁸ ⅜

⌐ ╓∆ ╩ ⇔√ ⁸1ϴ─ │ ⁸▬⸗─ ╩ ↕∑╢↓≤⅜

↕╣≡™╢⁹112021)  

☻►ⱢכⱧ♩כ▬☻─ ≢│⁸21 ⌐⅔™≡⁸ ╛ ─ ⌐

╟╢ ─ ⁸ ─ ⌐╟╢ ∟ ─ ⁸ ─ ⌐╟╢

─ ⅜ ↕╣≡™╢ RCP8.5◦♫ꜞ○╩ ≤⇔√ MRI- CGCM3, MIROC5⸗♦ꜟ─

╩ ⁹112022)  

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

ₒ ₓ  

⌐ ─ │ ⌐ ╪≢™╢⁹ ≢│ ⌐ ⇔ ⌐╟╢ ─ ⁸

─ ⅜ ↕╣≡™╢╒⅛⁸ ≢│ ◘▬☼─ ╛ ⅜ ↕╣≡

™╢⁹ ⌐ ╘╢ ה ⅝─ │ 30 ≢№╡⁸ ה ⅝─ ⁸ ה ⅝

─ ⌐ ∆╢⁹⇔⅛⇔⌂⅜╠⁸ ╛ ⅝│ ⅜ ™√╘⁸

⌂ ╩ ╖ ╦∑√╡⁸ ╩∏╠⇔√╡∆╢↓≤≢ ∕─╙─│ ⌂

⅜ ™≤ ↕╣╢⁹ 

 ̧ ₒ ₓ ™ 

⌐ ⌐╟╢ ─ ⁸ ⅝─ ─ ╛ ⅜ ∂≡⅔╡⁸ ─

≤ ⌐ ⇔≡ ⌐ ╩ ∂╢ ⅜№╢⁹ ⁸ ─ ╛ ⌐│ ⅜№

╡⁸ ─ ⌐│ ⌂ ה ─ ⇔⅜ ⅛∑⌂™⅜⁸↓╣│ ₁─ ≢

╩ ∆╢─≤│ ⌂╡⁸ ⌂ ⅜ ≢⁸ ╩⅛↑≡ ╘≡™ↄ↓≤⌐⌂╢⁹ 

 ̧ ₒ ₓ  

≢ ─ ⅜ ╣≡™╢↓≤│ ≢ ₁─ ⌐ ∆╢ ⌂ │№╢⅜⁸

─ ⌐≈™≡─ ⌂ │⁸ ─ ≤ ═╢≤ ⌂ ≢№╢⁹  

                                                        
9 ⱤⱠꜟ♦כ♃ ─ ⌐≈™≡⁸ ─ ╩ ⌐ ═≡  ♃כ♦√⇔
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3   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⁸ ─ ─ ⌐ ℮ ─ ה ─ ╛

─ ╩ ℮⁹ 

 ̧ ─ │⁸ ─ ה ⌐╟╢ ─ ╛ ─ ╣ ꜞfi◗⁸Ⱪ

♪►⁸◌◐ ⁸ ─ ►fi◦ꜙ►Ⱶ◌fi⁸ꜞfi◗⁸◌◐ ⁸ ─ ╩

∂√ ╛ ⌐ ℮ ─ ♫◦⁸⸗⸗⁸◒ꜞ ⁸↕╠⌐⁸ ─

♫◦⁸⸗⸗ ╩╙√╠∆⁹ 

 ̧ ─ │⁸ ─ ╩╙√╠∆ ►fi◦ꜙ►Ⱶ◌fi⁸ꜞfi◗⁸꞉▬fi Ⱪ♪

► ⁹↓╣╕≢ ─ ⅜ ⇔⅛∫√ ⌂≥ ─ ≢│ ⅜ ⅜╢⁹ 

 ̧ ─ ─ │⁸ ─ ≤╙№™╕∫≡⁸ ╛∕╣⌐ ℮ ה ─

╩╙√╠∆ ♫◦⁸⸗⸗ ⁹ 

 

─  

₡  ₢ 

 ̧ │ ┼─ ⅜ ⌐ ™ ≢№╡⁸2003 ⌐ ↕╣√ ⌂

─ ≢⁸ ─ ⌐ ↑≡⁸∆≢⌐ ─ ⅜ ╣≡™╢↓≤⅜ ╠⅛⌐⌂

∫√⁹ 

 ̧ │⁸ ∆╢≤ ∂ ≢ 30 40 ∆╢↓≤⌐⌂╢↓≤⅛╠⁸ ─ ⅛∫

√ 1980 ⅛╠ ∂ ≢ ↕╣≡™╢↓≤╙ ™⌂≥⁸ ╛ ─ ╙ ⌂ↄ⁸

1990 ─ ⌐ ≢⅝≡™⌂™ ⅜ ™⁹ 

 ̧ ◌fi◐♠≢─ ⁸ ⁸ꜞfi◗≢─ ⁸ ↑⁸♬ⱱfi♫◦─ ⁸⸗

⸗─╖≈ ⁸Ⱪ♪►─ ⁸◌◐─ ⌂≥⁸ ─ ⌐ ∆╢ │⁸

╒≤╪≥─ ⁸ ⌐ ╪≢™╢⁹ 

 ̧ ꜞfi◗≢│⁸ ⅜ ↕╣╢ ⌐№╢╙──⁸ ⅜ ⌐№╡⁸↓╣⅜

─ ⌐≈⌂⅜∫≡™╢⁹ 

 ̧ ─ ≢⁸ ⌐╟╡ ⅜ ⇔≡™╢ ⅜╖╠╣╢⁹ 

 

│ ─ ⌐ ↑≡⁸2003 ⌐ ⌂ ─ ⅜ ↕╣≡™╢⁹

∕─ ⁸ 47 ⌐⅔↑╢ ⅛╠⁸ ⌐ ─ ⅜ ╣≡™╢≤

↕╣≡⅔╡⁸ ─ │ ↄ⅛╠ ⌐ ╣≡™╢ ≢№╢⁹113001)  2017 2018 ⌐

↕╣√⁸47 ─ ┘ ╩ ≤⇔√▪fi◔כ♩⌐⅔™≡

╙⁸ ⇔√ 98 ─℮∟ 96%⅜ ⌐╟╢ ⅜ ∂≡™╢≤ ⇔≡™╢⁹113002)

⅛╠ ╕≢ ↕╣╢ ⌂≥≤ ⌂╡⁸ꜞfi◗│ ≤ ⁸►fi◦ꜙ►Ⱶ◌fi│

─ ─ ≤™℮╟℮⌐ ⅜ ╠╣╢╟℮⌐⁸ │ ┼─ ⅜ ⌐ ™
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√╘⁸ ⌐ ⌐ ™ ≢№╢⁹113003)  ⇔⅛╙⁸ ─ ⅛∫√ 1980 ⅛╠ ∂ ≢

↕╣≡™╢↓≤╙ ™⌂≥⁸ ╛ ─ ╙ ⌂ↄ⁸1990 ─ ⌐ ≢⅝

≡™⌂™⁹113003)  ↓─√╘⁸◌fi◐♠≢│ ⁸ ╣ ⁸ ⁸ꜞfi◗≢│ ⁸

↑⁸♬ⱱfi♫◦≢│⁸ ⁸ ⁸╖≈ ⁸⸗⸗≢│╖≈ ⁸ ⌂≥─ ⁸ ─

⁸►ⱷה○►♩►≢│ ⁸Ⱪ♪►≢│⁸ ⁸ ⁸◌◐≢│⁸ ⁸

╛ ─ ⅜ ⇔≡™╢⌂≥⁸ ─ ⌐ ∆╢ │╒≤╪≥─ ⁸╒

≤╪≥─ ⌐ ╪≢™╢⁹113004, 1 13005,  113006, 113007. 1 13003, 113008)╕√⁸ ↄ─ ≢ ה │

⌐№╢─⌐ ⇔⁸ ─ │ ≤ ─ ─ ⅜╖╠╣⁸ ⅜ ⌂─

│ ⱱfi♫◦≤⸗⸗≢№╡⁸ ⅜ ™─│◌◐≢№╢⁹113009)  

≤ ─ ≤─ ⅜⁸ ─ ≥♃כ♦ ─ ─ ⁸ ⁸◦

Ⱶꜙ꜠כ◦ꜛfi ⌐╟∫≡ ↕╣≈≈№╢⁹►fi◦ꜙ►Ⱶ◌fi≢│⁸ ⁸

─ ⅜ ╩ ∆╢↓≤⅜ ↕╣≡™╢⁹113010)♫◦≢│⁸ ─ ⅜

⁸ ─ ≤ ↕╣≡™╢⁹113010, 113011, 113012, 113013)⸗⸗⁸◒ꜞ≢│⁸ ─

⌐╟╢ ─ ⅜ ─ ≤ ↕╣≡™╢⁹113010)Ⱪ♪►≢│⁸ ⌐⅔↑╢ ⌐

╟╡ ⅜ ⅝ ↓↕╣╢≤ ⅎ╠╣≡⅔╡ 113010, 113014) ⅎ┌ Ώ ΐ≢│⁸ ⌐╟

╡ ⅜ ╕╡⁸ ─ ≠⅝⅜ ↄ⌂∫≡™╢↓≤⅜ ↕╣≡™╢⁹113015)  

─ ⌐≈™≡│⁸ꜞfi◗╩ ⌐≤╢≤⁸ ⅜ ↕╣╢ ⌐№╢╙──⁸ ⅜

⌐№╡⁸↓╣⅜ ─ ⌐≈⌂⅜∫≡™╢⁹113006)  ꜞfi◗│ 9 11 ─ 3⅛ ⌐

↕╣⁸12 ─ 9⅛ │ ꜞfi◗⅜ ↕╣╢√╘⁸ ─ │ ⅝⌂ ≢

№╢⁹113005)  

─ ⌐≈™≡│⁸ ─ ⅜ ⇔⅛∫√ ≢⁸ ─ ⅜ ∆╢

╙╖╠╣╢⁹ ≢│⁸ ⌐╟╡꞉▬fi Ⱪ♪►─ ⅜ ⇔≡™╢⁹113016  

 

↕╣╢  

₡  ₢ 

 ̧ ►fi◦ꜙ►Ⱶ◌fi⌐≈™≡⁸ │ ⇔⁸ ⌐ ⅜╢↓≤⅜ ↕╣≡™╢⁹

RCP8.5◦♫ꜞ○╩ ™√ ≢│⁸21 ⌐ ─ ≢ ⅜

⌐ ∆╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ꜞfi◗⌐≈™≡⁸21 ⌐⌂╢≤ ╛ ─ ─ RCP8.5◦♫ꜞ

○ ⁸ ─ ה ⌂≥ ─ ─ RCP2.6◦♫ꜞ○ ≢ ╟╡

╙ ⌐⌂╢↓≤╛⁸ ≢ ⅜ ⅜╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ Ⱪ♪►⁸⸗⸗⁸○►♩►⌐≈™≡│⁸ ⌐⅔™≡⁸ ⌐╟╢ ⅜ ∆╢

↓≤⅜ ↕╣╢⁹ ─Ώ ΐ⌐≈™≡⁸RCP4.5◦♫ꜞ○╩ ™√ ≢│⁸

2040 ⌐ ⅜ ⅝ↄ ∆╢⁹ 

 ̧ ⱱfi♫◦⌐≈™≡⁸ ─ ≢│⁸ ⌐ ≤⌂╢ ⅜ ⇔⁸

21 ⌐│ ╩ ≤⇔≡ ⅜ ™ ─ ⅜ ≤⌂╢ ⅜
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⅜╢ ⅜№╢⁹ 

 ̧ ─ ⅜ ⇔⅛∫√ ≢│⁸ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹

─ ─ ⅜ 1990 ≤ ═≡ 2ϴ ⇔√ ⁸ ≢│ ─ ™

≢꞉▬fi Ⱪ♪►─ ⅜ ⅜╢ ⅜№╢⁹╕√⁸ ─♃fi◌fi│⁸

─ │ ⌂™⅜⁸ ⌐ ™ ⅜ ∆╢ ⅜№╢⁹ 

 

─ ≢ 1 ╩ ╘╢►fi◦ꜙ►Ⱶ◌fi⌐≈™≡⁸6≈─ ⸗♦ꜟ SRES A1B

◦♫ꜞ○╩ ≤⇔√BCCR, CSIRO- 30, GISS- AOM, INMCM3, MIROC- H, MIROC- M─⸗♦ꜟ ╟╡

↕╣√ ─ ≤ ⌐ ≠™≡ ╩ ⇔√ ⌐╟╣┌⁸ ⅜

∆╢⌐≈╣≡ │ ⇔⁸ ┼ ⅜∫≡™ↄ⁹113017 RCP8.5 ◦♫ꜞ○≢│⁸21

⌐│ ─ ≢ ⅜ ┼ ∆╢ ⅜№╢↓≤╩ ∆╢ ╙№╢

MIROC5, MRI- CGCM3, GFDL- CM3, HadGEM2- ES, CSIRO- Mk3- 6- 0⸗♦ꜟ⌐╟╢ ╩

⁹113018)╕√⁸ ⌐ ╩ ∫√●ꜝ☻ ≤ ⌐⅔™≡⁸►fi◦ꜙ►Ⱶ◌fi─

╩ ═√ ≢│⁸ ≢│ ⅜ ⇔⁸ ⅜ ∆╢ ⅜ ↕╣≡™

╢⁹113019 ►fi◦ꜙ►Ⱶ◌fi╩ ╗ ─◌fi◐♠⌐≈™≡⁸ ⌂╢ ╩ ⇔√

≢ ⇔√ ≢│⁸ ─ 2ϴ─ ⅜ ╩ ↕∑╢ ⅜№╢↓≤⅜

↕╣√⁹113020)  

─ ≢ 2 ╩ ╘╢ꜞfi◗⌐≈™≡⁸5≈─ ⸗♦ꜟ MIROC5, MRI- CGCM3, 

GFDL- CM3, HadGEM2- ES, CSIRO- Mk3- 6- 0⸗♦ꜟ ╟╡ ↕╣√ ─ ⌐ ≠™≡

╩ ⇔√ ⌐╟╣┌⁸21 ⌐⌂╢≤ ╛ ─ ─ RCP8.5

◦♫ꜞ○ ⁸ ─ ה ⌂≥ ─ ─ RCP2.6◦♫ꜞ○ ≢ ╟╡╙

⌐⌂╢↓≤╛⁸ ≢ ⅜ ⅜╢↓≤⅜ ↕╣≡™╢⁹113018)╕√⁸ ╩ ≤⇔≡⁸

⌐╟╢ꜞfi◗─ ꜞ☻◒╩ ⇔√ ⌐╟╢≤⁸ ─ ⅜ ╕╢↓≤╛⁸

⅜ ↕™ ⌐ ╟╡╙ ꜞ☻◒⅜ ⇔⁸ ⅝™ ⌐ ꜞ☻◒⅜

∆╢↓≤⅜ ↕╣≡™╢ RCP2.6, RCP8.5◦♫ꜞ○╩ ≤⇔√MRI- CGCM3, MIROC6⸗♦

ꜟ─ ╩ ⁹113021)╕√⁸ ┘ ≢│⁸ ─ ⌐╟╢ ↑

ꜞ☻◒─ ⅜ ↕╣≡™╢⁹113022)  

│⁸ ╩ →╢ ⅜№╢⁹ ⁸╦⅜ ≢ ╙ ─ ™ ─♃

fi◌fi⌐≈™≡⁸ ─ ╩ ⇔√ A1B◦♫ꜞ○╩ ≤⇔√ BCCR, CSIRO- 30, 

GISS- AOM, INMCM3, MIROC- H, MIROC- M⸗♦ꜟ⌐╟╢ ╩ ⌐╟╣┌⁸►fi◦ꜙ►

Ⱶ◌fi─ ⅜ ∆╢ ≢⁸►fi◦ꜙ►Ⱶ◌fi ─ ≢│♃fi◌fi─ ⅜

⌐⌂╢⅜⁸ ≢│ ─ ⅜№╢√╘⁸ │ ≢─♃fi◌fi─

│ ≢№╢↓≤⅜ ↕╣≡™╢⁹113017 RCP2.6⁸RCP8.5◦♫ꜞ○⌐ ≠ↄ ─

⌐⅔™≡╙⁸21 ≢ ⅜ ∆╢↓≤╛⁸21 ⌐ ─►fi◦ꜙ►Ⱶ◌fi─

╩◌Ᵽכ∆╢↓≤ ⅜ ↕╣≡™╢ ≥─ ◌Ᵽ⁸│⅛╢∆כ◦♫ꜞ○╛ ⸗♦ꜟ⌐╟

∫≡ ⌂╢ MIROC5, MRI- CGCM3, GFDL- CM3, HadGEM2- ES, CSIRO- Mk3- 6- 0⸗♦ꜟ⌐╟╢

╩ ⁹113018)  
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Ⱪ♪►─ ─ ≤ ⌐≈™≡ ⇔√ RCP4.5◦♫ꜞ○╩ ≤⇔√ MIROC5, 

MRI- CGCM3, GFDL- CM3, CSIRO- Mk3- 6- 0, HadGEM2- ES⸗♦ꜟ⌐╟╢ ╩ ⌐╟╣┌⁸

─ ─ ⌂Ώ ΐ─ ♩כꜗ♅כꜝ◌ │⁸1981 2000 ─ 9.4 ⅛╠

2031 2050 ≢ 7.9⁸2081 2100 ≢ 7.0 ≤ 2040 ⌐ ⅝ↄ ∆╢↓≤⅜ ↕╣≡™

╢⁹113023)  

⌐⅔↑╢꞉▬fi Ⱪ♪► ─ ╩ ⇔√ ⌐╟╣┌⁸ ─ ─ ⅜

1990 ≤ ═≡ 2ϴ ⇔√ ⁸ ─ ─ ™ ≢ ⅜ ⅜╢ ⅜№╢

SRES A1B◦♫ꜞ○╩ ≤⇔√MIROC3.2⸗♦ꜟ⌐╟╢ ╩ ⁹113024  

─ ─└≤≈≢№╢ ⌐⅔™≡⁸30 ─ ─ ╩ ™√ ⌐╟

╢≤⁸ ⌐ ═ 30ϴ ⌐⌂╢ ⅜ ∆╢√╘⁸Ⱪ♪►⁸⸗⸗⁸○►♩►≢│ ⌐╟

╢ ─ ⅜ ↕╣╢⁹╕√⁸ ≢─ ─ ⌐⌂╢ 7.2ϴ ─

─ ╩ ∆╢≤ ⅜ 7 10 ╣╢≤ ↕╣╢⁹113025) Ⱪ♪► ₈♦ꜝ►▼

▪₉ ≢│⁸ ─ ─ ⌐≤╙⌂∫≡⁸2030 ⌐│ ⅜ ∆╢≤ ≢⅝

╢⁹↕╠⌐ ⅜ ⇔ↄ⌂╢≤⁸↓─ │ ⌐⌂╢⁹113026)  

ⱱfi♫◦⌐ ⇔≡⁸ ה ≢│⁸ 10⌐ ≤⌂╢ 11⅜ ⇔⁸

21 ⌐│ ╩ ≤⇔≡₈ ₉╛₈ ₉ ⅜ ™ ─ ⅜

⌐⌂╢ ⅜ ⅜╢≤ ↕╣≡™╢⁹113027)╕√⁸ ₈⌐∫↓╡₉⌐≈™≡⁸ ≤

╩ ∫√ ≢│⁸ ≤ │ ─ ╩ ∆╢↓≤⅜

↕╣≡™╢⁹113028 ₈ ₉╩ ™⁸ ╩ ⇔≡ ∫√ ≢│⁸ ⌐⅔↑

╢ ─ ⅜ ╣╢╒≥⁸ ╛ ─Ⱡ◒꜡◦☻ 12⅜ ∆╢ ⌐№╢≤

™℮ ⅜ ╠╣≡™╢⁹113029  

 

ה ה ─ ≤  

 ̧  

ₒ ₓ 

RCP2.6 ┘ 2ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

⌐ ─ ─ │ ⌐ ┘⁸ ─ ─ ⌐ ∆╢╒⅛⁸ ─

╩ ∂≡ ⌐╙ ⅜ ┬ ⅜№╢⁹ ⌐⁸ ⌐⅔↑╢ꜞfi◗╛ ⌐⅔↑

╢►fi◦ꜙ►Ⱶ◌fi ⁸ │ Ⱪꜝfi♪⅜ ⇔≡™╢↓≤⅜ ↄ⁸↓╣╠─ ─ ≢│

◖ⱷ╟╡╙ ⅜ ↄ⁸⅛≈⁸ ╛ ⌂≥─ ╙ ∆╢↓≤⅛╠⁸

                                                        
10 ⌂ ╩ ⇔⁸ ה ⅜ ≤⌂╢ ╩™℮⁹ 
11 ⌐ ↕╣╢ ─ ⁹ ⌐ ⌂ │ ⌐╟╡ ⌂╢⁹ 
12 Ⱡ◒꜡◦☻ ╩ ∆╢ ≢№╡⁸ ─ ה ה ─ ╩ ∆⁹ ⌐⅔™≡

│⁸ ╛ ╩│∂╘↕╕↨╕⌂ ⌐╟∫≡ ⅝ ↓↕╣╢⁹ 
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─ ⌐╟╡ ⅜ ⇔ↄ⌂╣┌⁸ ⌐ ⅜ ┬↓≤⌐⌂╢⁹ 

╕√⁸◌fi◐♠ ╩ ≤⇔≡ │ ≢│ ⌐⌂∫≡™╢ ╙№╡⁸ ─

⅜ ⌂™↓╣╠─ ≢─⁸ ─ │ ⅝™⁹ 

RCP2.6 ┘ 2ϴ  

►fi◦ꜙ►Ⱶ◌fi╩ ╗ ─◌fi◐♠≢│⁸ ─ ─ ⅜

↕╣≡™╢⁹ ◦♫ꜞ○╩ ™√◦Ⱶꜙ꜠כ◦ꜛfi ≢│⁸2ϴ ─ ≢ꜞfi◗─

─ ⅜ ≢⌂ↄ⌂╢ RCP2.6⁸Ώ ΐ─ ≢ ⅜ ∆╢

RCP4.5 ⅜ ↕╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

►fi◦ꜙ►Ⱶ◌fi≢│ ─ ה ┼─ SRES A1B⁸RCP8.5⁸ ─ ╛

─ ⅜ ↕╣≡™╢⁹ꜞfi◗≢│ ─ ≢ ≢⌂ↄ⌂

╢ RCP8.5 ⅜ ↕╣≡™╢⁹╕√⁸Ώ ΐ≢│ ─ ╛ ≢─꞉▬fi

Ⱪ♪► ─ SRES A1B⁸♃fi◌fi≢│ ┼─ ─ SRES A1B⁸RCP8.5⁸

ⱱfi♫◦≢│ ─ ⌐╟╢ ⌐ ╠⌂™ ─ RCP8.5 ⅜ ↕╣≡™

╢⁹ 

 

 ̧ ₒ ₓ ™ 

⌐ ה ┼─ ⅜ ↕╣≡™╢⁹↓╣⌐ ⅎ≡⁸ 2030 2050 ⅛╠

2080 2100 ⌐ ⅜ ∂╢↓≤╙ ↕╣≡™╢⁹ 

─ ≢│⁸ │ ∆╢≤ ∂ ≢ 30 40 ∆╢↓≤⌐⌂╢√╘⁸

─ ≤ ═ 30 ⅛╠ ╩ ⇔≡™ↄ ⅜№╢⁹ 

 

 ̧ ₒ ₓ ™ 

⅛╠⁸ ⌐ ─ ⅜ ≡™╢≤ ⅜№╡⁸ ≢─ │ ⌐ ⇔

≡™╢⁹ ─ │ ─ ≤ ⇔≡™╢⅜⁸ ─ ⌐⅔™≡⁸

│⁸ ╛ ─ ≤ ═⁸ ⅜ ↕™↓≤⅛╠⁸ ─ ⌐≈™≡╙

│ ╘≡ ™⁹  
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4   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⁸ ─ ─ ⌐ ℮ ⁸ ⁸ ─ ה

─ ⁸ ─ ⁸ ─ ╩ ℮⁹ 

 ̧ ─ │⁸ ─ ⌐ ╩╙√╠⇔⁸↓╣⅜ ⌐ ∆╢ ⅜№╢⁹ 

 ̧ ─ │⁸ ─ ה ─ ╩╙√╠∆ ⅜№╢⁹ 

 ̧ ─ │⁸ ─ ─ ╩ ♩►⸗꜡◖◦ ↕∑╢ ⅜№╢⅜⁸

─ ≢│ ╣ꜞ☻◒⅜ ╕╢ ◄fiⱣ◒ ⅜№╢⁹ 

 ̧ ─ ה │ ─ ╩ ∂↕∑⁸ ה ─ ╩ ↕∑╢ ⅜

№╢⁹ ─ │⁸ ─ ⁸ ─ ╩ ∂↕∑⁸ ╩ ╠∑

╢ ⅜№╢⁹ ⁸ ─ │ ╩ ╘⁸ ╛ ─

╩ ╘╢ ⅜№╢⁹ 

 ̧ CO2 ─ │⁸ ≢ ↕╣╢ ─ ╩ ↕∑╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ≢│⁸ ┘ ─ ⌐╟╡⁸ ⌐ ─ ╣≤ ─ ⅜╖

╠╣⁸ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ≢ ─ ⌐╟╢ ─ ╛ ⅜ ∆╢↓≤

⌐╟╢↕╛ ─ ⁸ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ≢ 2001 2012 ─ ⌐ ♩►⸗꜡◖◦⌐⅔™≡⁸

⅜ ₁ ⌐⌂∫√ ⅜№╢⁹ 

 ̧ ≢│⁸ ─ ה ⌐╟╢ ה ─ ⁸ ⌐╟╢ ─ ה

─ ⌂≥─ ⅜ ↕╣≡™╢⁹ 

 

≢│⁸ ┘ ─ ⌐╟╡ ⌐ ─ ╣≤ ─ ⅜╖╠╣⁸

∕─ ⅜ ⇔≡™╢⁹114001, 114002, 114003) ⁸ ⅛╠ ╕≢─ │ ⇔≡

™⌂™⁹114001) ⌐⅔↑╢ 45 ─ ⁸│╠⅛♃כ♦ ⅛╠ ╕≢─ ─ ⁸

─ ⌐╟╡ ∆╢ ⅜№╢⁹114004)  ≢│ 2010 ⌐⁸ ─

─◦fi◒◘▬☼─ ⌐ ≤ ─ ─ ⌐ ⌐╟╢ ⌂ ⅜

∂√⁹114005) ─ ≤ 2004 2014 ─ ⁸ ⁸ ╩

⇔√ ≢│⁸ 5 ─ │ ⁸1 ─ │ ╩ ⅝ ↓∆↓≤

⅜ ↕╣≡™╢⁹114006) ⌐≈™≡│⁸2010 ─ │ ≢│ ⁸ ≢│

⇔√⅜⁸∕╣╟╡ ≢│ ⇔⁸ ⁸ ⁸ ⁸ ⁸⇔╦ ─ ╙ ↄ⌂∫√⁹
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2010 ─ ─ ≢│⁸ ⅜ ™≤ 100 √╡─ ⅜ ⇔⁸

⅜ ↄ≤↕╛ ╙ ⇔√⁹114007)  ≢╙ 2010 ─ ─ ⌐╟╢

─ ⅜ ↕╣≡™╢⁹114008) ⌐⅔↑╢ ≢│ ─ │ ─ ╩

↕∑√⁹114007) ⌐⅔↑╢ ≢│ ⁸ ⌂≥│ ⅛╠ ─

≤─ ⌐ ─ ⅜№╡ │ 25ϴ ≢№╢⁹114009)ⱷ♇◦ꜙ ≥♃כ♦

⸗♦ꜟ╩ ⇔≡⁸ ⌐⅔↑╢ ☻♩꜠☻─ ꜞ☻◒╩ ≢ ⇔√ ⌐╟

╣┌⁸ ₈◄fi꜠▬₉─ ≢№╢ ≢│ ☻♩꜠☻⅜ ⇔╛∆™ ≤⇔≡

⅜ →╠╣≡™╢╒⅛⁸ ─ ≢ ≤⌂∫≡™╢↓≤⅜ ↕╣√⁹114010)   

≢│⁸ ─ ╛ ─ ⅜ ↕╣≡™╢⁹ ⌐⅔↑╢ ♩►⸗꜡

◖◦ 2001 2012 ⌐╟╢≤⁸ │ ≡─ ≢ ₁ ⌐№╡⁸

⌐ ≢ ─ ≤ ⌐ ╙ ⇔√⁹ ≢ 2009 ⁸ ₈ 13₉ 

≤₈ 14₉ ─ ⅜ ⇔≡™√⁹114011) ♩►⸗꜡◖◦─ ⁸ ┘

─ ╩ ⇔√ ≢─ ╟╡⁸ ≢│ ♩►⸗꜡◖◦

─ ⅜ ≤⌂╢ ⌐⌂∫≡⅝≡™╢≤∆╢ ╙№╢⁹114012)  

≢│⁸ ─ ה ⌐╟╢ ה ─ ⁸ ⌐╟╢ ─ ה

─ ⌂≥─ ─ ⅜ ↕╣≡™╢⁹114013) ⌐⅔™≡ ₈╛┬⅝√₉─

℮⌡⌐ⱦ♬כꜟⱢ►☻╩ ∑≡ ─ ה ─ ╩ ∫√ ≢│⁸

⌐ 7 ⁸ ™≢ ⌐ 9 ⌐⅔↑╢ ה ⅜ ─ ╩ ↕

∑√⁹↓─↓≤⅛╠⁸ ─ ─ ה ⅜ ─ ╩ ↕∑√ ⅜ ↕╣≡

™╢⁹114014) ≢│⁸ ה≈┌ ≤ ה ─ ⅜ ⌐ ⇔≡ ∆╢↓

≤⅜ ↄ⌂╡⁸ ┼─ ⅜ ↕╣╢⅜ ─ │ ≢№╢⁹114015)  

  

                                                        
13

  
14
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↕╣╢  

₡  ₢ 

 ̧ ≢│⁸ ─ ⅝ ⌐ ∆╢ ─ ⁸ ─ │ ╛ ─

↕╛ ≤ ─ ⌐№╢√╘⁸ ⅛╠ ╕≢─ ─ ⌐╟╢

⅜ ↕╣╢⁹ 

 ̧ ╕√⁸ ─ ⌐ ℮ ⌐╟╢ ꜞ☻◒─ ⁸ CO2 ⌐╟╢♃fi

Ɽ◒ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ≢│⁸ │ ⌐ ⅝⌂ ╩ ╓↕⌂™⅜⁸CO2 │

╩ ↕∑ ╩ ↕∑╢↓≤⅜ ↕╣≡™╢⁹ ⁸ ─ ≢

│⁸ ⌐╟╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸2030 ⌐│⁸≡╪↕™⁸ ⁸ ≢│ ─ ╙№╢⅜⁸

⁸ ╙ ↕╣⁸ ⁸┌╣™⇔╞≢│ ⁸ ⅜ ↕╣≡™╢⁹ 

 ̧ ⁸ ≢─☺ꜗ●▬⸗ ⌐≈™≡⁸2ϴ─ ─╖╩ ∆╢≤

│ ∆╢⅜⁸ ⌐╟╢ ─ ╛ CO2 ╩ ∆╢≤⁸

│ ∆╢≤™℮ ⅜№╢⁹ 

 ̧ ≢│⁸ ⅜ 2ϴ ∆╢≤⁸ ≢◄fiⱣ◒─ ╣─ꜞ☻◒⅜

╕╢≤ ↕╣≡™╢⁹ 

 ̧ ♩►⸗꜡◖◦ ≢│⁸2080 ⌐│⁸ ⅛╠ ⌐⅛↑≡⁸

♩►⸗꜡◖◦─ ─ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ ₈╛┬⅝√₉ ≢│⁸ ╩ ╗ ≢ ─ ⌐ ™

ꜞ☻◒─ ™ ⅜ ╕╢ ⁸ ≢ ⌐⅔↑╢

─ ⌐╟╡ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 

≢│⁸ ⌐ ℮ ─ ╛ ⅜ ↕╣≡™╢⁹ ♃כ♦─

⌐ ≠⅝ ─ ─ ⸗♦ꜟ╩ ⇔≡ ─ ╩ ⇔√ ⌐╟╣┌⁸2045

2055 ⌐⅔™≡ ⌐╟╡ ╕≢─ │ ∆╢⅜⁸ ─ ⌐╟╡

─ ⅜ ≤ ⌐⌂╢ ⁸ │ ⇔⌂™↓≤⅜ ↕╣√ SRES A1B◦♫

ꜞ○╩ ≤⇔√MIROC- H- MO, MIROC- M, MRI⸗♦ꜟ⌐╟╢ ╩ ⁹114016)  

≢ ↕╣√ ⅝ ─ ≤ ─ ≤─ ─ ⁸

─ │ ╛ ─ ↕╛ ≤ ─ ⌐№╢↓≤⅜ ↕╣√⁹ ⅛╠ ╕≢

─ ⅜ 1ϴ ∆╢≤ ⅜ ₈ⱱ◒◦fi₉≢ 6.1%⁸ ₈◐♃ⱡ◌○ꜞ₉≢ 4.6%

∆╢√╘⁸ ─ ⌐╟╢ ⅜ ↕╣╢⁹114017)∕─╒⅛⁸ 15 ─ ⌐╟╢

                                                        
15  
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≢ 16 ┘ ∟17⅜ ╕╢≤ 18ꜞ☻◒⅜ ╕╢⁹╕√ CO2│♃fiⱤ◒ ╩

↕∑⁸ ─ │ ─ꜞ☻◒╩ ╘╢ ⌂≥⁸ ┼─ ⅜ ↕╣≡™╢⁹ 

≢│⁸ CO2 ≢ ⇔√ ⌐╟╢≤⁸ ─ ⅜ 25ϴ ╕√│∕╣

─ ≢│⁸CO2 │ ╛ ─ ╩ →∏⌐ ╩ ↕∑╢

⅜ ↕╣≡™╢⁹114018)  ⁸ ─ ≢│ ⁸ ⁸ │⁸

⌐ ™ ∆╢⁹114029)  ≢ ₈ꜚ◐ⱱⱴ꜠₉⁸₈ꜞꜙ►ⱱ►₉⁸₈◄fi꜠▬₉╩ ⇔√

≢│⁸20ϴ⅛╠ 24ϴ╕≢─ │ ⌐ ∆╢⅛⁸№╢™│ ╩ ⅎ⌂™⅜⁸∕╣

─ │ ╩ ⅝ ↓∆↓≤⁸ ⌐╟╡ ≢│ ╛ ⅜ ⅎ╢ ⅜

↕╣≡™╢⁹114016) ≢ ₈◄fi꜠▬₉╩ ⇔√ ≢│⁸CO2 │ ╩

↕∑ ╩ ↕∑√⅜⁸23ϴ⅛╠ 26ϴ┼─ │ ⌐ ⇔⌂⅛∫√⁹114016)

⌐⅔™≡ ≢ ₈◄fi꜠▬₉╩ ⇔√ ≢│⁸ ⌐╟╡ ה ⁸

1 ⁸ ◘▬☼⁸ ⅜ ⇔⁸1ϴ─ ↔≤⌐ ⅜ 3.5% ⇔√⁹114016, 114019)  

≢№╢₈ꜞꜙ►ⱱ►₉⁸₈◄fi꜠▬₉⁸₈ⱨ◒ꜚ♃◌₉─ ⸗♦ꜟ╩ ⇔⁸ⱷ♇◦

ꜙ ╩♃כ♦ ™≡1980 2013 ─ ⅛╠3ϴ ⇔√ ─ ┼─ ╩

⌐ ═√ ⌐╟╣┌⁸ ╕≢─ │ ⅜ ↄ ⅜ ™ ≢ ⅜

⅝ↄ⁸ ⅜ ↄ ⌂ ≢│ ⅜ ↕ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹114015)  

⌐≈™≡╙⁸ ╠╣√ ╩♃כ♦ ™√ ─ ⅜ ↕╣≡

™╢⁹ ─ ≢№╢ ⌐≈™≡⁸ ⌐⅔↑╢ ≤

≤─ ╩ ⇔√ ⌐╟╢≤⁸ ─ ─ ⌐╟╡ ⅜ ∆╢ ⅜

↕╣≡™╢ RCP2.6, RCP8.5◦♫ꜞ○╩ ≤⇔√MRI- CGCM3, MIROC5⸗♦ꜟ⌐╟╢

╩ ⁹114021)╕√⁸ ─ ≢№╢ ≢│⁸ ─ ─

─ ⁸ ─ ─ ⁸ ─ ⌐╟╢ ─ ⅜ ↕╣

≡™╢ RCP2.6, RCP8.5◦♫ꜞ○╩ ≤⇔√MRI- CGCM3, MIROC5⸗♦ꜟ⌐╟╢ ╩

⁹114022)  

⸗♦ꜟ⌐ CCSR ┘ CGCM1⁸ ◦♫ꜞ○⌐ IS92a╩ ™√ ≢─ 2030 ⌐⅔↑╢

⁸≡╪↕™⁸┌╣™⇔╞⁸ ⁸ ⌐≈™≡ ⅜ ╦╣⁸≡╪↕™⁸ ⁸

≢│ ─ ╙№╢⅜⁸ ⁸ ╙ ↕╣╢≤≤╙⌐⁸ ⁸┌╣™⇔╞≢

│ ⁸ ⅜ ↕╣√⁹114023)  ≢─☺ꜗ●▬⸗ ⌐≈™≡⁸ ⸗♦ꜟ╩ ™≡

2ϴ─ ≤ 45%─ CO2 ⌐╟╢ ┼─ ╩ ⇔√ ⁸ ─╖╩

∆╢≤ │ ∆╢⅜⁸ ⌐╟╢ ─ ╛ CO2 ╩ ∆

╢≤⁸ │ ∆╢≤™℮ ⅜№╢⁹114024)  

ⱷ♇◦ꜙ♦כ♃ 200319╩ ™≡⁸ ≤ ה ⌐ ∆╢ ─

                                                        
16

   
17 ∟ ↄ⅝∞∟ ─ ≤ ─ ⅜ ┘│∂╘╢↓≤⁹ 
18  
19

 2003 Yokozawa 2003

CCSR NIES CCSR/NIES

CCCma CGCM1 CSIRO CSIRO- Mk2

DKRZ ECHAM4/OPYC3 4 AOGCM

IS92a 2  
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╩ ⇔√ ⌐╟╢≤⁸2030 ─ ─ ≢│⁸ ─ │ ╕╢⅜⁸

⌐ ⅝⌂ │⌂™⁹ │ ⌐╙ ╦╠∏ ─ ≢ ─ 8 9 ⌐≤≥╕

╡⁸ ─ ─╖╩ ∆╢≤ ≤ ⅛⁸╦∏⅛⌐ ∆╢⁹114023)  

₈ ◦♫ꜞ○₉╩ ™≡ 100 ─ ⌐ ╓∆ ╩ ⇔√ ⌐╟╢≤⁸

≢│ ≢│╒≤╪≥⅜ ⁸ ≢│ 63 ≢ ⁸16 ⅜ ╣⁸21 ⅜

⌐⌂╢⁹╕√⁸ ╣ │ ⌐ ↄ ∆╢╟℮⌐⌂╡⁸ ╣ ─

│ 1.5 ⌐ ∆╢⁹ │ ≢ 1.4 ⁸ ≢ 4.6 ⁸ ≢│

1.5 ⌐⌂╢⁹114025)  

≥♃כ♦ ╠⅛♃כ♦ ⌐⅔↑╢◄fiⱣ◒ ╣ ─ ⱴ♇ⱪ╩ ⇔√

⌐╟╣┌⁸ ─ ≢│ ╣⅜ ⇔≡ 40% ─ ⌂ ≤⌂╢ ⅜ ™ │

─ ⌐ ╠╣≡™╢⅜⁸1ϴ─ ⌐╟╡⁸ ⁸ ⁸ ─╒╓

≤ ─ ≢ ╣─ ⅜ ⇔⁸2ϴ─ ≢│ ─ ⅜ ≤

⌂╢⁹114016  

─ ≢│⁸ ─ ⅜ ∆╢≤™℮ ╙№╢⁹ ⅛╠

╩ ≤⇔≡⁸ ⅛╠ 2080 ─ ♩►⸗꜡◖◦─ ╩ ⇔√ ⌐╟

╢≤⁸ ⅛╠ ⌐⅛↑≡⁸♩►⸗꜡◖◦─ ─ ⅜ ≤ ═≡ 3.5

⌐ ∆╢ SRES A1B◦♫ꜞ○╩ ≤⇔√MRI⸗♦ꜟ─ ╩ ⁹114026)╕√⁸

≢│ ─ⱷ♇◦ꜙ ⅜ 2040 ≢│ 38%⁸2090 ≢│ 54%≤⌂╡⁸2090 ╕≢

⌐ ─ ─╒≤╪≥⅜ ─ ⌐⌂╢↓≤⅜ ↕╣≡™╢ RCP4.5◦

♫ꜞ○╩ ≤⇔√MRI- CGCM3⸗♦ꜟ─ ╩ ⁹114027)  

≢│⁸ ≢│ ┘ ꜞ☻◒─ ™ ─ ╕╡⁸

≢│ ⅜ ↕╣≡™╢⁹ ─ ≤ 5 ≈─ ─ ╩♃כ♦ ™≡

─ ╩ ⇔⁸ ╩ ╗ ─ ╩ ⇔√ ⌐╟╢≤⁸ 1981

2000 ≤ ⇔≡ 21 ≢│ 3 1 ⁸21 ≢│ 2 ⁸ ⅜

╕╢≤ ↕╣⁸ ꜞ☻◒─ ™ ╙ ∆╢ ⅜ ↕╣√ RCP8.5◦♫ꜞ

○╩ ≤⇔√MRI- CGCM3, MIROC5⸗♦ꜟ⌐╟╢ ╩ ⁹114028)╕√⁸ ≤☿

ꜟ ─ ╟╡⁸ ⌐⅔↑╢ ─ ⅜ ₈╛┬⅝√₉─ ─ ─

⌐⌂╢↓≤╩ ╠⅛⌐⇔√ ≢⁸ ─♃כ♦○ꜞ♫◦ ╩ ™≡ ─ ⅜

∆╢ ╩ ⇔√ ≢│⁸2060 ⌐│ ≢ ─ ⅜ ∆╢↓≤

⅜ ↕╣≡™╢⁹114016)  

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

≢│ ⌐ ℮ ─ ⅜ ∂≡⅔╡⁸ ─ ≢│ ∆╢ ⅜

↕╣≡™╢⁹ ≢│ ─ ≢ ─ ⌐╟╢ ⁸ ⅜ ∂≡™╢⁹ ≢
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─ ≢│ ─ IS92a ⅜ ↕╣≡™╢╙──⁸ ≢─ ≢│ ⌐╟╡

∆╢ ⅜ ↕╣≡™╢⁹ ≢│ ─ ≢ ∆╢≤ ↕╣╢

≤ ╣ꜞ☻◒⅜ ∆╢≤↕╣╢ ⅜№╢⁹ ≢│ ─ ה ⌐╟╢

─ ⅜ ∂≡™╢╒⅛⁸ ─ ≢ ─ ⌐╟╢ ─ ⅜ ↕╣

≡™╢⁹↓℮⇔√ ─ ה ─ │ ╙ ╘ ─ ─ ⌐ ∆

╢╒⅛⁸ ─ ╩ ∂≡ ⌐╙ ⅜ ┬ ⅜№╢⁹  

 ̧ ₒ ₓ  

≢│ ─ ⌐╟╢ ┘ ⁸ ≢│ ─ ┘ ⌐╟╢

─ ⅜ ⌐ ∂≡™╢⁹ ⌐⅔™≡│⁸ ≢│⁸2030 ⌐⅔™≡ ─

≢ ⌐╟╢ ⁸ ⅜ ↕╣≡™╢⁹ ≢│⁸2030 ⌐⅔™≡ ≢│

─ ⅜ ↕╣≡™╢╙──⁸ ≢─ ⌐⅔™≡ ⌐╟╢

⅜ ↕╣≡™╢⁹ ≢│⁸2060 ⌐⅔™≡ ─ ≢ ─ ⅜ ↕╣≡™╢⁹ 

ₒ ₓ  

╛ꜟ♦⸗⁸♃כ♦ ⌐ ≠ↄ ⌂ ⌂≥⁸ ה │ №╢⁹  
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5   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐╟╢ ┘ ─ ╛ ─ ⁸ ─ ⁸ ה

─ ⁸ ה ─ ─ ⁸ ╩ ℮⁹ 

 ̧ ─ │⁸ ⁸ ⁸ ─ ╛ ╩ ↕∑⁸ ─ ⁸

─ ╩╙√╠∆⁹ 

 ̧ ─ │⁸ ─ ─ ⁸ ⌐ ℮ ─ ╩ ∂≡⁸

─ ⁸ ה ─ ╩╙√╠∆⁹ 

 ̧ ─ │⁸ ⁸ ─ ╩ ↕∑╢⁹ 

 ̧ ─ │⁸ ─ ─ ⌂≥⌐╟╡⁸ ╛ ╩ ↕∑╢⁹ 

 ̧ ─ │⁸ ה ⅜ ─ ►▬ꜟ☻─ ≢─ ╛⁸

─ ⌐ ⇔⁸ ─ ╛ ─ ╩ ↕∑╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⌐⁸ ≤ ─ ╛ ─ ⁸ ─ ╛ ─ ⁸ ─

─ ⁸ ─ ה ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢№∫√ 2010 ─ ⌐╟╢ ─ ה │⁸ ─

ה ╩ ╦∏ ╟╡ ⅛∫√↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ≢│ ─ ⌐ ℮ ─ ⁸ ⌐╟╢ ╛ ─

─ ─ ⅜№╢⁹╕√⁸ ≢│ ⌐╟╢ ─

╛ ─ ⁸ ≢│ ⌐╟╢ ─ ⌐ ℮ ─

╛ ─ ⌂≥╩ ∆ ⅜№╢⁹ 

 ̧ ≢│ ╠╣⌂⅛∫√ ה ⌐ ∆╢ ─▪ꜟⱲ►▬ꜟ☻

►▬ꜟ☻ ─ ╛⁸ ─╖ ∆╢≤ ⅎ╠╣≡™√▪ꜟⱲ►▬ꜟ

☻ ─◌◌♯▪ꜞꜝ♩☻כ○╢№≢ ⅜ ≢ ↕╣≡™╢⁹ 

 ̧ ▪ꜟⱲ►▬ꜟ☻ ─ ≢№╢▪◌ⱣⱠ►▬ꜟ☻⅜ ⌐ ⇔⁸ ╕

≢►▬ꜟ☻ ⌐╟╢ ─ ─ ⅜ ╕∫√ ╙ ↕╣≡™╢⁹ 

 

⌐│ ה ≢⁸ ⌐≈™≡ ה ⁸ ─ ≤┼™ 20─ ⁸

≤ ⌐≈™≡ ה ┘ ─ ≤┼™ ─ ⁸ ⌐≈™≡ ה

─ ≤┼™ ─ ⁸ ⌐≈™≡ ─ ≤┼™ ─ ⅜ ↕╣≡™╢⁹115001,  

                                                        
20 ┼™ ⅜ ⌠↓≤⁹ 
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115002,  115003) ≢╙ ─ ⌐╟╢ ─ ─ ╡⅜ ↕╣≡™╢⁹115004)╕√⁸

≢№∫√ 2010 ─ ⌐╟╢ ─ ה 21 ⅜⁸ ─ ה ╩

╦∏ ╟╡ ⅛∫√≤ ↕╣≡™╢⁹115005)  

☻♩꜠☻⌐╟╢ ┼─ ⌐ ∆╢ ⅜ ╘╠╣≡™╢⁹ ≢│⁸ 10

─ ≥♃כ♦ ╩ ⇔√ ⌐╟╢≤⁸ ─ ⌐ ™ ─ ─

⅜ ⇔≡™√⁹115006) ─◌ꜟ◦►ⱶ▬○fi ≤ ≤─ ⌐ ─ ⅜№╢↓≤⅛╠⁸

™ ─◌ꜟ◦►ⱶ▬○fi ─ ⅜ ─ ⌐ ⇔≡™╢ ⅜№╢≤∆╢ ╙

№╢⁹115007)↕╠⌐⁸ ⌐╟╢ ─ ⁸ ⁸ ─ ─ ╩ ⇔√

╙№╢⁹115006, 115008,  115009)  ─ ╩ ™√ ≢│⁸ ─ │ ─

╩ ↕∑╢≤⇔≡™╢⁹115010) ≢│⁸ ⌐╟╢ │ ╛ ╡╟⌐☺כ♥☻

⌂╢↓≤⅜ ↕╣≡™╢⁹115011)  ≢│⁸ ⌐╟╢ ─ 115012, 115013, 115014)⁸

─ ⌐╟╢ ─ 115015)╩ ⇔√ ⅜№╢⁹ ≢│⁸ ⌐ ℮

─ ⁸ ─ꜞⱳ♃fiⱤ◒ ─ ⁸ⱱꜟ⸗fi┼─ ⌐╟╢ ─ ⁸

─ ╩ ⇔√ ⅜№╢⁹115016)  

≢│ ╠╣⌂⅛∫√ ה ⌐ ∆╢ ─▪ꜟⱲ►▬ꜟ☻22

►▬ꜟ☻ ⅜⁸ ─ ≢ ⇔≡™╢↓≤⅜ 2005 ⌐ ↕╣√⁹▪ꜟⱲ►▬ꜟ☻│⁸

⌂≥─ ⌐╟╡⁸ ─ ⅜ ⇔⁸ ≢№╢♯◌◌⌂≥⌐╟∫≡⁸

ה ⅛╠ ┌╣≡ↄ╢≤ ⅎ╠╣≡™╢⁹115017)2008 2009 ⌐│⁸ ⌐─╖

∆╢≤ ⅎ╠╣≡™√▪ꜟⱲ►▬ꜟ☻ ⅜◌◌♯▪ꜞꜝ♩☻כ○╢№≢ ⌐╙ ⇔≡

™╢↓≤⅜ ↕╣≡™╢⁹115018)   ╕√⁸▪◌ⱣⱠ►▬ꜟ☻ ▪ꜟⱲ►▬ꜟ☻ ─ │⁸↓

╣╕≢│⁸ ⌐ ⌐ ⇔⁸ ⌐ ⅜╢Ɽ♃כfi⅜ ≢№∫√⅜⁸2010 ⌐│

⌐►▬ꜟ☻⅜ ⇔⁸ ⌐│ ╕≢►▬ꜟ☻ ⌐╟╢ ─ ─ ⅜

⅜∫√⁹115019)  

 

↕╣╢  

₡  ₢ 

 ̧ ─ │⁸ ╛ ⌐╟╡ ⌂╢≤ ⅎ╠╣╢⅜⁸ ≤≤╙⌐⁸

⁸ ⁸ ─ ┼─ ⅜ ⅝ↄ⌂╢↓≤⅜ ↕╣≡⅔╡⁸ ─

∆╢ ⅜ ⇔⁸ ─ ╙ ⅝ↄ⌂╢≤ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ∞↑≢⌂ↄ ⌐⌂╢≤ ┼─ ─ ⅜↕╠⌐ ⅝ↄ⌂╢

↓≤⅜ ↕╣≡™╢⁹ 

23 ╩ ™≡ ⌐⅔™≡ ≤ ─ ╩ ⇔⁸ ⱷ♇

♃כ♦ꜙ◦ 2003─╙≤≢ ⇔√ ⌐╟╢≤⁸2020⁸2040⁸2060 ≤ ─ ⌐

                                                        
21 ≤⇔≡─ ╩⌂↕⌂ↄ⌂╢↓≤⁹ 
22 ▪ꜟⱲ►▬ꜟ☻ ⁸♯◌◌╛♄♬⌂≥ ─ ⌐╟∫≡ ↕╣╢►▬ꜟ☻─ ⁹ ─▪ꜟⱲ►

▬ꜟ☻─ ⌐│⁸ ה ה ה ⌂≥─™╦╝╢ ╛⁸ ─ ╩ ⅝ ↓∆╙─

⅜ ╕╣╢⁹ 
23 │⁸ ⇔≡⅛╠ ╕≢ ≡╢ ─ ─↓≤⁹ 



40 

™ ─ ∆╢ │ ∆╢⅜⁸∕─ │ ⌐╟∫≡ ⌂╡⁸ ⌐╟∫≡

⅝ↄ ∆╢≤↕╣≡™╢⁹115020)╕√⁸ ⌐ ╩ ™≡ ⌐⅔™≡ ≤

─ ╩ ═√ ⌐╟╢≤⁸ ∞↑≢⌂ↄ ⌐⌂╢≤ ┼─ ─ │↕╠

⌐ ⅝ↄ⌂╡⁸ ─ ╛ ⌐ ⅎ≡⁸ ─ ⁸ ─ ⁸

─ ⁸ ⌐♃fiⱤ◒ ≤⇔≡─ ─ ⅜ ∂╢↓≤⅜ ↕╣≡™╢⁹115021)

╩ ™≡ ⌐⅔™≡ ≤ ≤─ ╩ ⇔⁸ ⱷ♇◦ꜙ♦כ♃

2003─╙≤≢ ⇔√ ⌐╟╢≤⁸ ≤ ═≡ 2030 ⁸2060 ≤ ─ ≤≤╙⌐

№√╡─ ─ ∆╢ ⅜ ⅜╡⁸ ∆╢ ╙ ⇔ↄ⌂╢≤↕╣

≡™╢⁹2060 ⌐│⁸ ─ ┘ ─ ™ ╩ ↄ ─ ≢ ⅜

∆╢≤↕╣≡™╢⁹115022)  

╩ ™≡ ⅜ ─ ⌐ ╓∆ ╩ ⇔⁸ ⱷ♇◦ꜙ♦כ♃

200324─╙≤≢ ⇔√ 2060 ─ 7 9 ⌐⅔↑╢ ─ │⁸ ≤ ≢

1.8 2.5ϴ⁸ ≤ ≢ 3.0 4.5ϴ≤ ⌐╟╢≤⁸ ≤ ═≡ 2020 ⁸2040 ⁸

2060 ≤ ─ ≤≤╙⌐ ┼─ ⅜ ⅝ↄ⌂╡⁸ ⌐ ⌐⅔™≡⁸ ⅜

⌐ ∆╢ ─ ⅜ ↕╣≡™╢⁹╕√⁸ │ ─ ∆╢ ≢│⌂™

⌐⅔™≡╙⁸ ─ ≤≤╙⌐ ─ ∆╢ ≤⌂╢ ⅜ ↕╣≡™╢⁹115023)  

╩ ≤⇔≡⁸ ╙ ⇔≡ ⌐╟╢ ┼─ ╩ ⇔√ ⌐

╟╢≤⁸ ─ ⌐╟╢ ┼™ ꜞ☻◒─ ⁸ ─ ⌐╟╢

ꜞ☻◒─ ⁸ ─ ⌐╟╢ ─ ꜞ☻◒─ ⁸

─ ⌐╟╢ ꜞ☻◒─ ⅜ ↕╣≡™╢ RCP2.6, RCP8.5◦♫ꜞ○╩ ≤⇔

√MRI- CGCM3, MIROC5⸗♦ꜟ⌐╟╢ ╩ ⁹115024)  

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ ☻♩꜠☻⌐╟╢ ╛ ┼─ ─ ⁸ ─ ⁸ ה ─

⁸ ╛ ─ ─ │ ⌐ ╪≢™╢⁹╕√ ─ ≤ ⅎ╠╣╢

─ ─ ⅜╖╠╣╢⁹ ≢│ ה ─ ─ ⅜ ↕╣≡™╢⁹ ╛

┼─ ─ │ ╛ ⌐╟╡ ⌂╢⅜⁸ ⌐ ╘╢ ─ │

30 ≢№╢↓≤⅛╠⁸╦⅜ ─ ─ ⁸ ─ ⌐ ∆╢⁹ 

 

                                                        
24 ⱷ♇◦ꜙ♦כ♃ 2003 Yokozawa╠ 2003 ─ ⁹♃כ♦ ◦♫ꜞ○≤⇔≡⁸

◦☻♥ⱶ ☿fi♃כ CCSR ≤ NIES ⌐╟╢ CCSR/NIES⸗♦ꜟ⁸◌♫♄

הꜟ♦⸗ ☿fi♃כ CCCma ⌐╟╢ CGCM1⸗♦ꜟ⁸○כ☻♩ꜝꜞ▪

CSIRO ⌐╟╢ CSIRO-Mk2⸗♦ꜟ⁸ ┘♪▬♠ ☿fi♃כ DKRZ ⌐╟╢ ECHAM4/OPYC3⸗♦ꜟ─ 4

≈─ ה ⸗♦ꜟ AOGCM ╩ ⇔⁸IS92a◦♫ꜞ○╩ ™≡ ⇔√⁹∕╣╠─

╩ 10×10km ─ⱷ♇◦ꜙ 2 ⱷ♇◦ꜙ ⇔√╙─⁹ 
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 ̧ ₒ ₓ ™ 

⌐ ╛ ─ ─ ⅜ ∂≡⅔╡⁸ ≢│™ↄ≈⅛─ ⅜ ╦╣≡™

╢⁹╕√ ─ ╟╡⁸ ≤ ה ┼─ ≤─ ╙ ╠⅛⌐⌂∫≡⅝≡™

╢⁹↕╠⌐ ─ ⅜ ⌐ ⇔≡™╢⁹ ⌐ ∆╢ ≢│⁸ ─

│ ⌐ ⌐⅔™≡ ⅝ↄ⁸ ─ ≤≤╙⌐ ╩ ↑╢ ⅜ ∆╢≤ ↕╣≡™

╢⁹ ⌐ ∆╢ │ ≢⁸ ─ │ ╛ ⌐╟╡ ☻כ◔⁸╘√╢⌂

⌐ ∂√ ⅜ ≢№╢⁹ 

 

 ̧ ₒ ₓ  

≤ ⌐ ה ⌐ ∂≡™╢ ≤─ ╩ ∆╢ │ ⅎ≡™╢⁹

⁸ ≢─ ╩ ╕ⅎ≡⸗♦ꜟ ╩ ℮ ה │ ≢№╢√╘⁸ ╙

─ ⅜ ╘╠╣╢⁹  
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6   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐ ℮ ─ ╛ ─ ⁸ ─ ╛ ─ ⁸

─ ─ ╩ ℮⁹ 

 ̧ ─ │⁸ ─ ─ Ⱶ♫Ⱶ▪○◌ⱷⱶ◦ ╛ 25 ┘ ─

○○♃Ᵽ◖●⁸☻◒Ⱶꜞfi◗●▬ ⁸ ─ ▪◌☻☺◌☻Ⱶ◌ⱷ⁸

ⱨ♃♥fi♅ⱦꜜ◖Ᵽ▬ ╩╙√╠∆ ⅜№╢⁹ 

 ̧ ─ │⁸ ⅛╠ ∆╢ ─ ≤ ╩ ↕∑╢ ⅜№╢ ♠ⱴ☺꜡

◒◘ꜜ♩►⁸►fi◌ ⁹ 

 ̧ ─ │⁸ ─ ─ ꜝ▬◓ꜝ☻™╙∟ ╩╙√╠∆ ⅜№╢⁹

╕√ ─ ▬Ⱡ ⅜ ↕╣╢⁹ 

 ̧ CO2 ─ │⁸ ─ ╩ ↕∑╢↓≤⅜ ↕╣╢⁹ 

 ̧ ─ │⁸ ─ ╩ ↕∑⁸ ─ ╩ ↕∑╢↓≤⅜ ↕╣╢

▪◘●○ ⁹ 

 

─  

₡  ₢ 

 

 ̧ ⌂≥─ ⌂ ╩ ⌐ ⇔≡™√▬Ⱡ⌂≥─ ≢

№╢Ⱶ♫Ⱶ▪○◌ⱷⱶ◦╛☻◒Ⱶꜞfi◗●▬⅜⁸ ⁸ ─ ™ ⅛╠ ─

≢╙ ⇔⁸ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⅛╠ ⌐ ∆╢▬Ⱡ─ ≢№╢►fi◌ ─ │⁸ⱬ♩♫ⱶ ≢─

╛ ™ ─ ⅜ ∆╢⁹ 

 ̧ ▬Ⱡ─ ≢╙⁸ ⌐╟╢ ─ ה ⁸ ─ ⁸ ─

⅜ ה ↕╣≡™╢⁹ 

 

 ̧ ─ ⁸ ─ ⅜ ⅛∫√ ⌐▬Ⱡ ─ ⁸ ⅜

⅛∫√↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ≢│⁸ ⌐╟╢꜠♃☻ ╛♩►⸗꜡◖◦ ─ ⅜ ↕╣≡™

╢⁹ 

 ̧ ꜝ▬◓ꜝ☻™╙∟ ─ ⅜ ⇔≡⅔╡⁸ ≤─ ⅜ ↕╣≡™╢⁹ 

 

                                                        
25 1 ⌐ ⅛╠ ╕≢╩ ╡ ∆  
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 ̧ ⌐ ⇔≡™√▬Ⱡ ⅜⁸ ⅜ ⌐⌂╡⁸ ⁸ ⌐

⇔√ ⅜№╢⁹ 

 ̧ ≢│⁸ ⅜ ↄ⌂∫√↓≤⌐╟╡⁸ ⌐ ∆╢Ᵽ꜠▬◦ꜛ─

▬⸗ ⅜ ≤⌂∫≡™╢⁹ 

 ̧ ≢│⁸ │♅●ꜘ ▬Ⱡ ─ ─ ─ ⌐ ╩ ╓⇔

≡™╢⁹ 

 ̧ ─♫ꜟ♩◘꞉◑◒─ ─ ⌐│⁸ ⅜ ™ ─ ⅜ ⅝

ↄ ⇔≡™╢≤ ↕╣≡™╢⁹ 

⅛┘  

 ̧ ⌐ ∆╢▪ⱨꜝ♩◐◦fi ─ ╩ ≢ ⇔√ ⁸ ─ ⌐

│ ⅜ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 

 

╛ ─ ≢№╢Ⱶ♫Ⱶ▪○◌ⱷⱶ◦─ │⁸1960 ⌐│ ⌂

≥─ ⌂ ─ ⌐ ╠╣≡™√⅜⁸ ⁸ ─ ™ ⅛╠ ─

⌐╕≢ ⇔≡™╢⁹ ─ │⁸1 ─ ⅜ 5ϴ ─ ≤↕╣≡⅔╡⁸

⌐╟╡∕─ ⅜ ⇔≡™╢⁹116001, 1 16002, 1 16003, 116004)  ⌂⅔⁸ ⅜ ↕╣√ ╛

⅜ ≤⌂∫≡™╢ ⌐│⁸ ─ ⅜ 5ϴ╩ ╢ ╙ ╕╣╢⁹116005)  ⌐

⅜ ╛꜠fi◖fi─ ╩ ∆╢☻◒Ⱶꜞfi◗●▬⌐╟╢ ⅜ ≢╙ ⇔≡

™╢↓≤⅜ ⌐⌂∫≡™╢⁹116039 ☻◒Ⱶꜞfi◗●▬─ │⁸12 2 ─ ⌐

∆╢↓≤⅜ ╠╣≡™╢⁹116040 ≢│⁸ ─ ─ ⅜▬Ⱡ ╩ ∆╢

ⱥⱷ♩ⱦ►fi◌─ ≤└↓┌ⅎ ▬Ⱡ ─ ╩ ⌐⇔⁸►▬ꜟ☻ ⅜ ⌐

╦╣√≤ ↕╣╢ ⅜№╢⁹116006)  ⅛╠ ⌐ 6 ⅛╠ 7 ⌐⅛↑≡ ∆╢►

fi◌ ⌐≈™≡│⁸12 ─♃כ♦─ ⅛╠⁸ │ ⌐ ∆╢ⱬ♩♫ⱶ ─ 1 2

─ ≤ ⇔≡™√⁹⌂⅔⁸ ⌐│⁸ⱬ♩♫ⱶ ≢─ ⌐ ⅎ≡ⱬ♩♫ⱶ ⅛

╠ ⁸ ┘ ⅛╠ ⌐ ↄ ™ ─ ⅜ ⅝ↄ ⇔≡™╢↓≤⅜

↕╣≡™╢⁹116007)  

▪Ⱪꜝ♫ ─ ≢№╢◖♫●│⁸ ─ ≢│ ≢⅝⌂™≤ ⅎ╠╣≡™√⅜⁸

1 2 ─ №╢™│ ─ ╟╡ ⇔≡™√ ⅜ ↕╣≡™╢⁹116006)  

≢│ ♩►⸗꜡◖◦ ⌐⅔™≡⁸ ⌐╟╢≤ ⅎ╠╣╢ⱨ♃♥fi♅ⱦꜜ◖Ᵽ

▬─ ⅜ ⇔≡™╢⁹ ⌐ ─ ┘ ≢│ 2 6 11 ≢─꞉ꜝⱦ

כ ⌐╟╢ ─ ⅜ ⅎ≡™╢⁹116009)  

∕─╒⅛⁸ ≢│⁸ ─ ≤ ⅎ╠╣≡⅔╡⁸ ─ ™○○♃Ᵽ◖●⅜ 1994

─ ⌐ ⇔⁸∕─ ⁸ ה ⁸ ⌂≥≢╙ ⅜ ⅎ≡⅔╡⁸ ─
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≤ ≤─ ⅜ ↕╣≡™╢⁹116010, 116011, 116012)  ↕╠⌐⁸ ─ ≢№╢♠ⱴ☺꜡◒

◘ꜜ♩►⅜ 2018 ⌐▪ⱨꜞ◌⅛╠▬fi♪⌐ ╩ ⇔⁸2019 1 ⌐│ ⁸2019 7 ⌐

│ ┼─ ⅜∕╣∙╣ ╘≡ ⅜ ↕╣√⁹116041)  

 

 

▬Ⱡ ⌐≈™≡│⁸ ≢ ↕╣√ ≢│⁸ ─ ⅜ ⅛∫√ 2012

⌐ ⁸ ⅜ ⅛∫√↓≤⅜ ↕╣≡™╢⁹116013)꜠♃☻ ⌐≈™≡│⁸

─ ꜠♃☻≢⁸2010 ┘ 2012 ─ ─ ⌐╟╢ ⌂ ⅜ ↕╣≡™╢⁹116014)  

♩►⸗꜡◖◦≢│⁸ ┘ ⅜ ⌐ ╦∫≡™╢≤↕╣╢♩►⸗꜡◖◦ ⅜⁸

↓╣╕≢ ─⌂⅛∫√ ≢ 2011 ⌐ ⇔⁸ ─ ≈⌐⌂╡≈≈№

╢⁹116015)ꜝ▬◓ꜝ☻™╙∟ ─ │⁸1970 ⌐│ ⁸ ⁸ ⁸ ⁸

⌐ ╠╣≡™√⅜⁸ │ ⁸ ⁸ ⁸ ≢╙ ⅜ ↕╣√≤─ ⅜

№╢⁹ ─ ≤ ≤─ ⌐ ™ ⅜№╢√╘⁸ ⌐╟╡ ⅜ ⇔≡™╢

⅜ ↕╣≡™╢⁹116015)  

 

 

┼─ │ ╠⅛≢│⌂™⅜⁸ ╛ ─ ≢№╡ ⌐ ⇔≡™√

◖ⱥⱷⱦ◄⅜⁸ ⅜ ∆╢≤↕╣╢ ⅜ 5ϴ ≤⌂╢ ─ ─ ⌐╟╡

⇔⁸1991 ⌐ ⇔≡™╢↓≤⅜ ╠⅛≤⌂∫√⁹116016)  ≢│⁸

⅜ ↄ⌂∫√↓≤⌐╟╡⁸ ⌐ ⇔√Ᵽ꜠▬◦ꜛ⅜ ▬⸗ ⇔⁸

≤⌂∫≡™╢√╘⁸ ⌐╟╡ ╩ ∆╢ ⅜ ↕╣≡™╢⁹116017)  ╕√⁸

≢│⁸ ⌐╟╡ ♅●ꜘ ▬Ⱡ ─ ─ ⅜ ⇔≡™╢─≢│⌂ↄ⁸

≢ ≤ ─♅●ꜘ─ ⅜ ↄ ⇔≡™╢↓≤⅜ ↕╣⁸ ─

⌐ ╩ ╓⇔≡™╢⁹116018)  ─♫ꜟ♩◘꞉◑◒⌐≈™≡⁸ ≤

≤─ ╩ ⇔√ ⁸ ─ ⌐│ ╙ ⅜ ™ ─ ⅜ ⅝ↄ ⇔≡™

╢≤ ↕╣≡™╢⁹116019)  

 

⅛┘  

⌐ ∆╢▪ⱨꜝ♩◐◦fi26 ─ ╩ ≢ ⇔√ ⁸ 16ϴ─

⅜ ≤ ™ ╩ ⇔√↓≤⅛╠⁸ ─ ⌐ ⅜ ⇔≡™╢≤ ↕╣

≡™╢⁹116020)  

 

 

                                                        
26 ▪ⱨꜝ♩◐◦fi ⱴ▬◖♩◐◦fi─ ≢╙ ⌐ ™ ⅜╪ ╩ ∆ ⱴ▬◖♩◐◦fi ⅛┘ ─

∆╢ ≢⁸ⱥ♩№╢™│ ⁸ ⌂≥ ⌐ ⇔≡ ╙⇔ↄ│ ─ №╢™│

╩ ⅎ╢ ⌐ ⅎ╠╣√ ⁹⁹ 
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↕╣╢  

₡  ₢ 

 

 ̧ ⌐≈™≡│⁸ ⌐╟╡ ⁸ ─ ╛ ─ 1

⌐ ⅛╠ ╕≢╩ ╡ ∆ ⅜ ∆╢↓≤⅛╠ ─ ה ─ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ≢№╢Ⱶ♫Ⱶ▪○◌ⱷⱶ◦⁸♬◌ⱷ▬●⁸♠ⱴ◓꜡ꜜ◖Ᵽ▬⌐≈™≡⁸

⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ⱥⱷ♩ⱦ►fi◌≤∕╣⅜ ∆╢▬Ⱡ

─ ⌐ ⇔⁸ ⁸ ≢ ⌂ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ ─ ≢№╢▪◌☻☺◌☻Ⱶ◌ⱷ─ ⅜▬Ⱡ─ ⌐ ≠ↄ↓≤≢

ꜞ☻◒⅜ ∆╢≤ ∆╢ ⅜№╢⁹ 

 ̧ ≢╙⁸ ╛ ─ ה ╛⁸ ─ ⌐╟╢

─ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ │⁸Ⱶ♫Ⱶ▪○◌ⱷⱶ◦ ┘ ─▪Ⱪꜝⱶ◦⌐ ╩ ⅝ ↓∆

⅜ ↕╣≡™╢⁹ 

 

 ̧ ⌐≈™≡│⁸ CO2 ─ ⅛╠ 200ppm ≢│⁸ ─

⅜ ↕╣√ ⅜№╢⁹ 

 ̧ ⌐╟╡▬Ⱡ ⌐╟╢ ─ ⅜ ↕╣√ ⅜№╢⁹ 

 ̧ ─ ⌐╟╡ ─ ╣⅜ ⇔⁸ ─ ⌐╟╡ ⅜ ∆╢√

╘⁸ ꜞ☻◒⅜ ∆╢≤∆╢ ╙№╢⁹ 

 

 ̧ ⌐≈™≡│⁸◖ⱥⱷⱦ◄⁸ ▪◘●○ ⌂≥ ─ ⌐⅔™≡⁸ ─ ⌐

╟╡ ─ ╛ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ⌐╟╡ ▬●ⱱⱦꜚ─ ╩ √∆ ⅜ ה

∆╢√╘⁸ ─ ─ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹ 

⅛┘  

 ̧ ⌐╟╢ ≢─▪ⱨꜝ♩◐◦fi ─ ─ ⅜ ↕╣≡™╢⁹ 

 

 

15ϴ─ ≢ ─ ⅜ 2ϴ∏≈ ⇔√≤ ⇔≡⁸ 1

⌐ ⅛╠ ╕≢╩ ╡ ∆ ─ ╩ ⇔√ ⁸◒⸗ ⌐≈™≡│ ─ │

↓╠⌂™⅜⁸ ╛ ─ │ 1 3 ∆╢⁹╕√⁸ ─ ≢│►fi◌ ≢
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⅜ ∆╢↓≤⅛╠⁸ ⌐╟∫≡ ─ ה ─ ⅜ ∆╢↓≤⅜

↕╣√⁹116021,1 16022  

⁸♄♬⁸ ─ 580 ─ Ɽꜝⱷכ♃⅜ ╡╕≤╘╠╣≡⅔╡⁸ ⌐╟

╢ ─ ⅜ ≢№╢⁹116021)   

╟╡ 2.5ϴ ↕∑≡ 10 ⅛╠ 6 ⌐⅛↑≡Ⱶ♫Ⱶ▪○◌ⱷⱶ◦╩ ⇔√ ≢│⁸

≢ ⇔√ ≤ ═≡ ⅛╠ ─ ⅜ ⇔√╒⅛⁸ ─ ⌐╟╡

⅜ ⇔⁸ ⅜ ↕╣√⁹116023)  

ⱥⱷ♩ⱦ►fi◌≤∕╣⅜ ∆╢▬Ⱡ ─ ╩ ∫√ IS92a ◦♫ꜞ○

╩ ≤⇔√ECHAM4/OPYC3הCCSR/NIES ⸗♦ꜟ⌐╟╢ ╩ ⌐╟╢≤⁸

2060 ⌐│ │ ⅛╠ ╣╢⅜⁸ ⁸ ≢│ ⌂ ⅜ ∆╢≤

↕╣√⁹116024) ╕√⁸ ─ ╠⅛♃כ♦ ≤ ─ ─ ╩ ⇔⁸2031 2050

─ ─ ╩ SRES A2◦♫ꜞ○╩ ≤⇔√ MRI- CGCM2⸗♦ꜟ⌐╟╢

╩ ∆╢≤⁸♬◌ⱷ▬●≢│ 1.6 ⁸♠ⱴ◓꜡ꜜ◖Ᵽ▬│ 3 ⌐ ∆╢≤↕╣√⁹116025)   

⌐⅔↑╢▪◌☻☺◌☻Ⱶ◌ⱷ─ ≤▬Ⱡ ─ ╩ ⇔√

⌐╟╣┌⁸ ─╖⌐ ╩ ↑╢▪◌☻☺◌☻Ⱶ◌ⱷ─ ⅜ ≤ ⌐ ╩ ↑

╢▬Ⱡ─ ⌐ ≠ↄ↓≤⌐╟╡⁸ ꜞ☻◒⅜ ∆╢↓≤⅜ ↕╣√ MIROC- H, 

MIROC- M, MRI⸗♦ꜟ⌐╟╢ ╩ ⁹116006)  

≢│⁸ ⁸ ⁸ ─♅ꜛ► ⁸◌ⱷⱶ◦ ⁸▪◙Ⱶ►ⱴ⁸◌▬●ꜝⱶ◦⁸ꜜ◖

Ᵽ▬⁸Ɫ♄♬ ⌂≥≢⁸ ─ ה ╛ ─ ⌐╟╢ ─ ⅜

↕╣≡™╢⁹116026)  12 ⅛╠ 3 ─ ≤ ⅜ⱨ♃♥fi♅ⱦꜜ◖Ᵽ▬─

╩ ╘╢ ⌂ ≢№╢↓≤⌐ ≠⅝⁸ ─ ─ ⌐╟╢ⱨ♃♥fi♅ⱦꜜ◖Ᵽ▬─

⁸ ⁸ ⁸ ─ ╩ ⇔√ ⅜№╢⁹2ϴ─ ≢│ ⅜ 2.7

⌐⌂╡⁸ ⅜ ≤⌂╢ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹116028)╕√⁸ⱨ♃♥

fi♅ⱦꜜ◖Ᵽ▬─ ⅜ ⇔⁸ ♩►⸗꜡◖◦─꞉ꜝⱦכ ─ ⅜ ∆╢

⅜ ↕╣≡™╢⁹↕╠⌐⁸꞉ꜝⱦכ ┼─ ╩╙≈♩►⸗꜡◖◦≢№∫≡╙⁸ⱨ♃♥

fi♅ⱦꜜ◖Ᵽ▬⅜ ™≤ ⅜ ∆╢↓≤⅛╠⁸∕─╟℮⌂ ╩╙≈♩►⸗꜡◖◦─

╙⁸2060 ⌐│ ⁸ ⁸ ≢ ∆╢ ⅜ ↕╣≡™╢ MIROC3.2_Hires⸗

♦ꜟ⌐╟╢ ╩ ⁹116029) ╛ ⅝ ╩ ∆╢○○♃Ᵽ◖●⌐≈™≡⁸ ─

Ⱨכ◒ ─ ⸗♦ꜟ╩ ™≡ ─ Ⱨכ◒ ≤ ╩ ⇔√ ⌐

╟╣┌⁸ ⌐ ™ Ⱨכ◒ ⅜ ∆╢↓≤⁸ ⅜ ─ ⅛╠ 1ϴ

∆╢≤⁸ ─ │ 4 ⅛╠ 5 ⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹116030)  

─ │⁸Ⱶ♫Ⱶ▪○◌ⱷⱶ◦ 116031, 116032) ┘ ─▪Ⱪꜝⱶ◦ 116033)⌐ ╩

⅝ ↓∆ ⅜№╢⁹Ⱶ♫Ⱶ▪○◌ⱷⱶ◦─ ╩ ╟╡╙ 2ϴ ™ ≤ ─

≢ ⇔√ ⌐╟╣┌⁸ ⌐ ⌐ ⇔√ ≢│ ⅜ ⅝ↄ ⇔⁸ ┼

─ ⌐ ∆╢ ⅜ ⅎ⁸ ─ ◘▬☼╙ ↕ↄ⌂∫√⁹ ⁸ №╢™│ ⌐

↕╣√ ≢│ ⅜ ╕╡⁸ ◘▬☼⅜ ⅝ↄ⌂∫√↓≤⅛╠⁸ ⅜ ∆╢≤⁸

⅜Ⱶ♫Ⱶ▪○◌ⱷⱶ◦─ ⌂ ⌐⌂╢↓≤⅜ ↕╣√⁹116031)  
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⌐╟╢ ─ ┼─ ⌐≈™≡│⁸ ⁸ ⁸ ⁸ ─∕╣∙╣ 3

™╙∟ ⁸ ⁸╙╖ ⁸ ♫☻ ─ ⁸ ─ ⁸Ⱡ

◑↕┘ ⁸ ꜞfi◗ ⁸ ⁸ ⁸ ⁸ ≢↓╣╕≢─

─ ⌐ ≠™≡ ↕╣⁸ ─ ה ⁸ ─ ⌂≥⌐╟╢ ─ ⅜

↕╣≡™╢⁹116026)  

⌐⅔™≡CO2╩ ⌐ ↕∑╢ FACE Free- Air CO_2 Enrichment ≢─

⌐╟╡⁸ CO2 ─ ⅛╠ 200ppm ≢│▬Ⱡ ─ ⅜

∆╢⅜⁸ ⅛╠ ⅜ ∆╢ ↕ │ ⇔⌂™⁹╕√▬Ⱡ™╙∟ ≢│ ™╙

∟─ │ ⌐ ∆╢⅜⁸ ™╙∟≢│ │╖╠╣⌂⅛∫√⁹116034, 116006)  10 ─

⸗♦ꜟ╩ ⇔≡ ≢─▬Ⱡ ─ ꜞ☻◒╩ ⇔√ ⌐╟╣┌⁸

⌐╟╡ 2090 ⌐│ ⅜ 2010 ─ 1.8 ⌐⌂╢ SRES A1B◦♫ꜞ○╩ ≤⇔√MIROC-

H⸗♦ꜟ⌐╟╢ ╩ ⁹116006)  

⁸▬Ⱡ─ ─ ╣╩▬Ⱡ™╙∟ ─ ꜞ☻◒─ ⌐ ⇔⁸ ⌂≥─ ╩

⌐ 2081 2100 ─ ╩ ∫√ ⌐╟╣┌⁸ ─ ⌐╟╢ ╣─ ≤

─ ⌐╟╢ ─ ⌐╟╡⁸ ꜞ☻◒⅜ ∆╢≤∆╢ ╙№╢⁹116035)  

 

 

◖ⱥⱷⱦ◄⌐≈™≡│⁸ ⌐ ∆╢ ╛⁸ ─ ⌂≥⅛╠ ⌐╟╢

─ ⅜ ↕╣≡™╢⁹116016) ▪◘●○ ─ ⁸ ⁸ ─ ╩╙

≤⌐⁸ ─ ╩ ⇔√ ⌐╟╣┌⁸2ϴ─ ≢ⱴⱷ▪◘●○⁸ⱱ◦▪◘

●○⁸▪ⱷꜞ◌▪◘●○│ ╕≢ ∆╢⁹╕√⁸2031 ⌐│▪ⱷꜞ◌▪◘●○⅜

⅛╠╛╛ ⌐ ∆╢ SRES A1B◦♫ꜞ○╩ ≤⇔√MIROC- H⸗♦ꜟ⌐╟╢

╩ ⁹116006) ▬●ⱱⱦꜚ─ 20ϴ╩ ⅎ╢ ⌐ ≠⅝ ≢─

╩ ═√ ⌐╟╣┌⁸21 2031 2050 ⅛╠ 21 2081 2100 ⌐⅛

↑≡ 20ϴ╩ ⅎ╢ ⅜ ⁸ ∆╢√╘⁸ ─ ─ ─ ⅜ ↕╣≡™

╢ RCP4.5◦♫ꜞ○╩ ≤⇔√MIROC5⸗♦ꜟ─ ╩ ⁹116006)  ─

┘ ─ ≢│⁸Ᵽ꜠▬◦ꜛ─ ⌐ ∆╢ ─ ⅜ ↕╣

≡™╢⁹116036)  

 

⅛┘  

≢│ ⌐╟╢ⱴ▬◖♩◐◦fi ─ ⌐ ℮ ─ ─ ⅜ ↕

╣≡™╢⁹116037) ≢│⁸ ⌐╟╢ ≢─▪ⱨꜝ♩◐◦fi ─ ─ ⅜

↕╣≡™╢⁹116038)  
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ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

≢│ ─ ה ⁸ ─ ⅜ ⌐ ∂≡⅔╡⁸ ─ ⅜ ↕╣≡™╢

↓≤⅛╠⁸ ─ №╢™│ ─ ⁸ ─√╘─ ─ ⅜ ↕╣╢⁹

≢│⁸ ⌐╟╢ ─ ╛ ⌐╟╢ ─ ⅜ ∂≡™╢╒⅛⁸ ≢│

⌐╟╢ ─ ⅜ ↕╣≡™╢ ╙№╢⁹ ≢│⁸ ⅜ ⌐

⇔≡™╢≤∆╢ ⅜№╢╒⅛⁸ ⌐⅔™≡╙ ╛ ╩ ∆╢ ⅜

№╢⁹ ─ ╛ ─ │⁸ ─ ה ⌐ ⅜ ┘⁸⅛≈ ╩│∂

╘≤∆╢ ₁⌂ ╩ ∂╢ ⅜№╢√╘⁸ ה ⌐⁸ ─ ─

⌐≈⌂⅜╢ ⅜№╢⁹╕√⁸ ⌐ ⇔ ™ ⅜╪ ╩ ∆⅛┘ ▪ⱨꜝ♩◐◦

fi ─ ─ ⌐ ⅜ ⇔≡™╢≤™℮ ╙ ╠╣≡⅔╡⁸ ─ ─ ⅜

↕╣╢⁹ 

 ̧ ₒ ₓ ™ 

≢│ ⌐Ⱶ♫Ⱶ▪○◌ⱷⱶ◦─ ─ ⅜ ↕╣≡™╢⁹○○♃Ᵽ◖●─ ─

⁸ ─ ⌐⅔↑╢ⱨ♃♥fi♅ⱦꜜ◖Ᵽ▬─ ─ ╙ ⅜ ⇔≡™╢≤ ⅎ╠

╣≡™╢⁹ ≤─ │ ≢│⌂™⅜⁸ ⅜ ⇔≡™╢ ה ה

│ ⇔≡⅔╡⁸ ה │ ≢№╢⁹ 

 ̧ ₒ ₓ ™ 

≢│⸗♦ꜟ ╛ ⌐╙≤≠ↄ ⅜ ⇔≡⅔╡⁸ ⁸ ה ⅝⁸ ⁸

─ ≢ ה ─ ⌂≥⅜ ↕╣≡™╢⁹ ≢│⁸⸗♦ꜟ

⌐╙≤≠ↄ │ ≢№╢⅜⁸ ▪◘●○ ─ ╛⁸ ─ ≢ ▬●ⱱ

ⱦꜚ─ ─ ⅜ ↕╣≡™╢⁹  



49 

7   

β ⁸ ⁸ ♄ⱶ⁸ ⁸  

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ─ ─ ⌐ ℮ ⁸ ⁸

┼─ ╩ ℮⁹ 

 ̧ ─ ─ │⁸ ⌐╟╢ ─ ╛⁸ ─ ╩ ⅝ ↓⇔⁸

─ ⌐⅔↑╢ ⌐ ╩ ╓∆⁹ 

 ̧ ─ ⁸ ─ ⌐ ℮ ⁸ ⁸№╢™│ ╛ ─

│⁸ ─ ≢ ⅜ ↄ⌂╢⁸ ⅜ ∆╢⌂≥⁸ ─ꜞ☻◒

╩ ↕∑╢ ⅜№╢⁹╕√⁸ ╩ ∆╢ ╛⁸√╘ ─ ⅜ ↕

╣√ ╩ ∆╢ ⅜ ╕╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⌐ ╩ ╓⇔℮╢ ─ ─ ⌐≈™≡⁸1901 2000 ─

3 ─ ≢│⁸ ⌐╕≤╘≡ ↄ ╢ ⅜ ⇔⁸ ⌐⁸ ╛

≢∕─ ⅜ ↄ⌂∫≡™╢⁹ 

 ̧ ╕√⁸ ─ 10 ╩≤╢≤⁸ │ ₁ ⅝ↄ⌂╡⁸ ⌐ ⅛℮

╒≥ │ ⅝ↄ⌂∫≡™╢⁹ 

 ̧ ─√╘ ≢│⁸ ─ ⅜ ⇔√↓≤⌐╟╡⁸ ⅜ ⌐

⇔⌂⅛∫√⁸ ≢ ⅜ ∂√≤™∫√ ⅜ ⇔≡™╢⁹↕╠⌐⁸

─ ⌐ ⇔≡│⁸ ה ⌐╟╡ ─ⱳfiⱪ ⅜ ה ⇔≡

™╢≤™∫√ ⅜ ∂≡™╢⁹ 

 ̧ ◖ⱷ─ ⌂≥─ ⅜ ╠╣≡⅔╡⁸∕─ ≤⇔≡⁸ ⅎ ╛

─ ⁸ ↑ ⇔ ─ ⁸ ─ ⌐ ⅜ ∂≡™╢⁹ 

 

 

⌐ ╩ ╓⇔℮╢ ─ ⌐≈™≡⁸1901 2000 ─ ⌐⅔↑╢

─ ─ ≢│⁸ │ ╩ ∆ ⅜ ™⅜⁸ 3

─ ≢│⁸ ⌐╕≤╘≡ ↄ ╢ ⅜ ⇔⁸ ⌐⁸ ╛ ≢∕─ ⅜

™≤↕╣≡™╢⁹117001) ╕√⁸1875 ─ ╩♃כ♦ ™≡⁸ ⅛╠ ╕≢ 12

⌐ ↑⁸ ─ 10 ╩≤╢≤⁸ │ ₁ ⅝ↄ⌂╡⁸ ⌐ ⅛℮╒≥

│ ⅝ↄ⌂∫≡™╢⁹↓─↓≤│⁸ ≤ ⅜ ⌐⅛≈ ⅝⌂ ≢ ↓╢↓

≤╩ ⇔≡™╢⁹117002)  

↓─╟℮⌂ ─ ╡ ─ ⅜⁸ ─√╘ ┘ ─ ⌐ ╓∆ ╩ ∆╢√
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╘▪fi◔כ♩ ⅜ ↕╣⁸ ⌐╟╢ ⅜ ╦╣√⁹2011 ⌐ ↕╣√ 1,500

─√╘ ┼─ ≢│⁸ ─ ⅜ ⇔√↓≤⌐╟╢√╘ ┼─ ≤⇔≡⁸

1 ─ ⅜₈ ⅛╠ ⌐⅛↑≡ ⅜ ⌂ↄ⁸ ⅜ ⇔⌂⅛∫√₉⁸₈

≢ ⅜ ∂√ ─ ⅜≢⅝⌂⅛∫√ ₉≤ ⇔√⁹117003)╕√⁸2012 ⌐ ↕

╣√ 56─ ┼─ ≢│⁸ 5 ─ ה ⌐╟╢ ╛ ─ ⌐

≈™≡ 10 ≤─ ╩ ⇔√≤↓╤⁸ 7 ─ ⅜₈ ─ⱳfiⱪ ⅜ ₉⇔

√≤ ⇔√⁹117004)  

╕√⁸ ⌐╟╢ ─ 117005) ⌂≥─ ⅜ ⇔≡⅔╡⁸∕─ ≤⇔≡⁸ ⅎ

╛ ─ 117006, 117007)⁸ ↑ ⇔ 117008, 1 17009) ⅜⁸ ↕╣╢⌂≥⁸ ─

⌐ ⅜ ∂≡™╢⁹╕√⁸ ⌐ ∆╢ ─ 117010) ╙ ╦╣≡™╢⁹ 

 

↕╣╢  

₡  ₢ 

 ̧ ─ ⁸ ─ ⌐╟╢ ┼─ ⌐≈™≡│⁸ ⌐╟

╡ ⅜ ⇔⁸ ─ ⌐⅔↑╢ ⌐ ╩ ⅎ╢↓≤⅜

↕╣≡™╢⁹ ⌐│⁸ ─ ⅛⅝ ⌐⅔™≡ ⁸ ≢

│ RCP2.6 ◦♫ꜞ○≢╙ ⌂ ⅜ ⇔⁸RCP8.5◦♫ꜞ○≢│↓╣╠⌐ ⅎ≡

⁸ ╛ ≢╙ ⌂ ⅜ ∆╢≤ ↕╣≡™╢⁹

⁸ ╛ ⌐№√╢ 6 10 ≢│⁸ ⌐ ꜞ☻◒⅜ ∆╢≤ ↕

╣≡™╢⁹ 

 ̧ ─ ⌐╟╢ ─ ┼─ ⌐≈™≡│⁸ ─ ≢

⅜ ↄ⌂╢↓≤≢ ─ꜞ☻◒⅜ ∆╢↓≤⅜⁸ ─ ─ ╙

╕ⅎ√ ≢ ↕╣≡™╢⁹ 

 ̧ ╩ ≤⇔≡⁸ ⌐╟╢ ⌂ ⅜√╘ ⌐ ╓∆ ╩ ⇔

√ ⁸RCP2.6⁸RCP8.5 ─ ◦♫ꜞ○⌐⅔™≡⁸ ─ ⅜ 21 ⌐

∆╢√╘⁸√╘ ⌐⅛⅛╢ ⅜ ∆╢≤ ↕╣≡™╢⁹╕√⁸RCP2.6⁸

RCP8.5 ─ ◦♫ꜞ○⌐⅔™≡⁸21 ≢│ ─√╘ ⅜ ↕╣√

╩ ∆╢ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

 

─ ≤ ⅜ ─ ⌐ ╓∆ ⌐≈™≡⁸ ─ ⁸ ─

╩ ⇔≡⁸CMIP5─ 5≈─ ⸗♦ꜟ⅛╠ ↕╣√ 11 ╡─ ◦♫ꜞ○≤

⸗♦ꜟ╩ ™≡ ⇔√ ≢│⁸ 2081- 2100 ─ ⅛⅝ ⌐⅔™≡

⁸ ≢│RCP2.6◦♫ꜞ○≢╙ ⌂ ⅜ ⇔⁸RCP8.5◦♫ꜞ○≢│↓╣╠⌐

ⅎ≡ ⁸ ╛ ≢╙ ⌂ ⅜ ∆╢≤ ↕╣≡™╢⁹

⁸ ╛ ⌐№√╢ 6 10 ≢│⁸ ⌐ ꜞ☻◒⅜ ⇔⁸∕─ │ ─CO2

⅜ ↄ⌂╢╒≥ ∆╢ RCP2.6, RCP4.5, RCP8.5 ◦♫ꜞ○╩ ≤⇔√MIROC5, CSIRO-
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Mk3- 6- 0, HadGEM2- ES⸗♦ꜟ⌐╟╢ ╩ ⁹117011, 117012)╕√⁸RCM20⌐╟╢ ⱷ♇

─♃כ♦ꜙ◦ ≤ 2081 2100 ╩ ⇔√ A2◦♫ꜞ○╩ ≢│⁸

≢ ⱷ♇◦ꜙ ⅜ 50 ∆╢≤↕╣≡⅔╡⁸ ─ ╛ ─ ⌐╟╡⁸♄ⱶ

─ ⅜ ⇔⁸ ⌐ ⅝⌂ ╩ ⅎ╢ ⅜№╢≤⇔≡™╢⁹117013)  ⅎ≡⁸

⅛⅝ ⌂≥ ─ ⌐ ⅜ ⇔⁸ ─ Ɽ♃כfi≤─Ⱶ☻ⱴ♇♅⅜ ∆╢

≤─ ╙№╢⁹117014)   

↓─╟℮⌂ ─ ⁸ ─ ⌂≥⌐╟╢ ┼─ ≤⇔≡⁸ ⸗♦ꜟ

GCM≤ ⸗♦ꜟ╩ ™≡ ⌐ ⅎ╢ ╩ ⇔√ ≢│⁸ ⌐╟╡

⅜ ⇔⁸ 27 ⌐⅔↑╢ ⌐ ╩ ⅎ╢↓≤⅜ ↕╣≡™╢ 117015│

A1B◦♫ꜞ○╩ ≤⇔√MIROC3.2- hires ⸗♦ꜟ⌐╟╢ ╩ ⁹⁹117015, 117016)  

≢⁸ ⌐ │ ∆╢ ⌐№╡⁸10 3 ⅜ 50 60mm

∆╢≤─ 117017  ╛⁸ ─ ─ ⅜⁸ ─ 29

⅛╠ 8 ⌐ ∆╢≤─ 117018) ╙№╢⁹↓─╟℮⌂ ─ ⌐╟╢ ─

┼─ ⌐≈™≡│⁸ ─ ≤ ─ ≤╩ ╕ⅎ√ ⌐⅔™≡⁸ ─

≢ ⅜ ↄ⌂╢↓≤≢⁸ ─ꜞ☻◒⅜ ∆╢≤↕╣≡™╢ 117019│

A1B◦♫ꜞ○╩ ≤⇔√ MIROC3.2- hires ⸗♦ꜟ⌐╟╢ ⁸ ┘ A2◦♫ꜞ○╩

≤⇔√ CGCM2⌐╟╢ GCM ╩ ⌐ RCM20⌐╟╡♄►fi☻◔כꜟ⇔√ ╩

⁹ 117020│ A1B◦♫ꜞ○╩ ≤⇔√MIROC3.2- hires ⸗♦ꜟ⌐╟╢ ╩

⁹117017, 117019, 117020)   

┼─ ≤⇔≡⁸ ⅎ┌⁸ ≢│⁸ ─ ─ ≤

─ ⌐╟╡⁸ 2046- 2065 ≢│ ⁸ ─ ⅜

∆╢ ╣⅜№╢≤∆╢ ⅜№╢ MIROC_3.2hire ⸗♦ꜟ⌐╟╢ ╩ ⁹117021 ⅎ

≡⁸ ⌐⅔™≡⁸ ─ ◦♫ꜞ○─ ─ ™╩ ≤⇔≡ ⇔√

─ ╩ ⇔⁸ ─ ─ꜞ☻◒ ⌐ ™√ ⁸ ≢ ↕╣╢

ꜞ☻◒⅜ ∆╢≤ ↕╣√⁹117022, 117023)  

↕╠⌐⁸ ⌂ ─ ╛ ─ ⌐ ℮ ∆═╡ ─ ─ 117025)⌐╟╢ ┼

─ ╛⁸ ⌐╟╡ ⅜ ⇔√ ─ ⌐⅔↑╢ ─ ─

117026)⅜ ↕╣╢⁹ 

∕─╒⅛⁸ ╩ ≤⇔≡⁸ ⌐╟╢ ⌂ ⅜√╘ ⌐ ╓∆ ╩

⇔√ ⌐⅔™≡⁸RCP8.5◦♫ꜞ○≢│ ⅛╠ 21 ┌⁸21 ⌐⅛↑≡

─ ⅜ ⅝ↄ ⇔⁸RCP2.6◦♫ꜞ○≢╙21 ┌⌐ ⅜ ∆╢╙──⁸

21 ⌐│ ╟╡╙ ∆╢√╘⁸√╘ ⌐⅛⅛╢ ⅜ ∆╢≤ ↕╣√⁹╕√⁸

√╘ ⸗♦ꜟ╩ ™≡⁸ ─√╘ ⅜ ↕╣√ ╩ ∆╢ ⌐≈

™≡ ⇔√ ⁸RCP2.6◦♫ꜞ○≢│ ┌⌐ ⅜ ∆╢ ⅜ ™╙

──⁸21 ⌐│ RCP2.6◦♫ꜞ○≢╙ ⇔⁸RCP8.5◦♫ꜞ○≢ ⅜ ⅝ↄ⌂╢≤

↕╣√ MRI- CGCM3⸗♦ꜟ⌐╟╢ ╩ ⁹117027)  ╩ ≤⇔≡⁸
                                                        
27  
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28─ ⅜ ╩ ∆╢√╘ ⌐ ╓∆ ╩ ⇔√ ⌐╟╢≤⁸21

RCP8.5◦♫ꜞ○ ⌐│ ╟╡╙ 4 ∆╢≤ ↕╣≡™╢⁹117028)  

╕√⁸ ⌐ ⇔≡⁸ ┼─ ≤⇔≡ ⅎ╢∞↑≢⌂ↄ⁸ ─ ╩

─ ╩ ∆╢ⱪꜝ☻─ ≤⇔≡ ∆╢ ╙№╢⁹117016, 117029)  

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ   

─ ⌐≈™≡ ⅝⌂ ⅜ ↕╣╢⁹ ⌐ ⅜ ┬⅜⁸ ⅛⅝ ≢│

⌐ ╩ ≤∆╢ ⌐ ⅝⌂ ⅜ ┘⁸ ─ ≤≤╙⌐ ─ │ ─

⌐ ⌂ ╩ ╓∆⁹╕√ ╛ ≢│⁸ ─ ⌐ ™ ⌂ ꜞ☻

◒─ ⅜ ↕╣≡™╢⁹ │ ⌐ ╩ ⅎ╢ ⅜№╡⁸ ≢⁸ ─

≤ ─ │ ─ ⁸ ⁸ ─ ⌂≥⌐ ╩ ⅎ

╢ ⅜№╢⁹™∏╣╙ ⅜ ⅝™⁹∆⌂╦∟⁸ ╛ ≤™∫√

─ ⌐ ⇔≡™ↄ↓≤⅜ ≤⌂╢⁹ 

 ̧ ₒ ₓ ™ 

⌂ ─ ⌐╟╡⁸ ╛ ⅜ ⌐ ⇔≡™╢≤ ⌐⁸ ≢

╢ ⌂ ─ ┘ ⅜ ⇔≡™╢⁹ ה ⌐╟╢ ┼─ ╛⁸ ⌐╟

╢√╘ ≢─ ⅜ ⌐ ∂≡™╢⁹╕√⁸ ⌐╟╢◖ⱷ⌂≥─ ─ ┼─

⌐╟╡⁸ ─ ⌐ ⅜ ∂≡™╢⁹ 2015 2039 ⌂≥ ⅛╠ 21 ⌐⅛↑

≡ ⌐ ⇔≡ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ ™ 

ה │⁸ ⸗♦ꜟ╩ ™⁸∕─ ╩ ⌐╟╡ ⌐ ⇔√ ⅜

ↄ№╡⁸ ⌐╟╡ ╩ ∫≡™╢ ≢╙⁸ ⁸ ─ ─ │

╒╓ ⇔≡™╢⁹ ⌐ ↕∑⁸ ─ ⸗♦ꜟ╛ ◦♫ꜞ○╩ ™≡⁸ ⸗♦ꜟ╛

─ ╩ ╕ⅎ√ ╙ ⅎ≡™╢⁹ ┼─ ─ ╛∕╣⌐╟╢

⌂ ─ ╙ ↕╣≡™╢↓≤⅛╠⁸ │ ™≤ ≢⅝╢ ⁹   

                                                        
28 ─ ╩ ≡╢√╘⌐⁸ ─ ─ ╠⅛♃כ♦ 50 ⁸100 ≤™∫√ ™ ⌐ 1

≤™∫√ ⌂ │≥╣ↄ╠™─ ⅛╩ ⌐ ⇔√ ⁹ 
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8   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐╟╢ 29⌐⅔↑╢ ⁸ ⁸♩►⸗꜡◖◦⁸◖

ⱷ ─ ─ ╛∕╣⌐ ℮ ─ ╩ ℮⁹ ⌐⅔↑╢ ─ ─

⅜⁸ ─ ⌐ ⅎ╢ ⌐≈™≡│⁸ ה ─∕─ ≢

℮⁹ 

 ̧ ─ │⁸ ⌂≥ ⌐ ↕╣╢ ─ ─ ╛ ₁ ─

╛ ─ ≢─ ╩ ⅝ ↓∆ ⅜№╢⁹ 

 ̧ ─ ה │⁸ ┼─ ─ ╛ ─ ╩╙√╠∆ ⅜

№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⁸ ⁸♩►⸗꜡◖◦⁸◖ⱷ ╩ ⌐⁸ ≢ ⌐╟╢

┼─ ⅜ ↕╣≡™╢⁹ ≤ ⌐ ℮ ─ ⌐╟╡⁸

⌐ ≢ ⅜ ⇔≡™╢↓≤╛⁸CO2 ─ ⌐╟╢ ≤ ─

⌂≥ ⌂ ╩ ⇔≡╙⁸ ⌐╟╡ ≢─ ⅜ ⇔≡

™╢↓≤ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐ ⌐↕╕↨╕⌂ ─ ⅜ ╪≢™╢⁹ ─ ╛ ─ ≤™∫√

╩ ∆╢ ⌂ ∞↑≢⌂ↄ⁸ ∆╢ ─ ╛ ─

⌂≥╟╡ ⅛╡⌂ ╙ ╠╣╢⁹ 

 ̧ ─ ⅜ ה ⌐ ╩ ╓⇔√ ─ ─≢▪ꜞꜝ♩☻כ○⁸≡⇔≥

┌≈⌂≥ ⌐╟╢ ⌂ ⅜ 2006 2008 ─ ─ ⌐⌂∫

√↓≤⁸2010 ─꜡◦▪─ ≤ ┌≈⌐╟╢ ─ ⅜ ╛ ▪ⱨꜞ◌≢

╩ ⅝⅔↓⇔√↓≤⁸2012 ─ ─ ה ⌐╟╢ ≢♩►⸗꜡◖◦╛ ─

⅜ ╩ ⇔√↓≤⌂≥⅜ ↕╣≡™╢⁹╕√⁸1983 2009 ─ 27

≢│ ─ ─ 4 ─ 3⅜ ┌≈⌐╟╢ ╩ ↑√↓≤⅜№╡⁸

⌐╟╢ ╩ ⇔√ ╙№╢⁹ 

 ̧ ─ ₁ ◦☻♥ⱶ─ ⅜ ─ ─ ∞⅜⁸ ⌂

⌐╟╡⁸ ◦☻♥ⱶ─ ₁ ⅜ ⇔≡⅝≡⅔╡⁸ ─ ≢│ ┌≈

─ ╩ ∂≡ ⌐ ╩ ⅎ≡™╢≤∆╢ ⅜№╢⁹ 

 

⁸ ⁸♩►⸗꜡◖◦⁸◖ⱷ╩ ⌐ ≢ ⌐╟╢ ┼─ ⅜ ↕

╣≡™╢⁹ ≤ ⌐ ℮ ─ ⌐╟╡ ≢ ⅜ ⇔≡™╢↓≤

                                                        
29 ≢│⁸ ┼─ ⅜ ™ ╩ ∆⁹ 
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118001)⁸CO2 ─ ⌐╟╢ ≤ ─ ⌂≥ ⌂ ╩ ⇔≡╙⁸ ⌐

╟╡ ≢─ ⅜ ⇔≡™╢↓≤ 118002) ⅜ ↕╣≡™╢⁹ 

◖ⱷ⌐ ⇔≡│⁸ ≢ ╣┌ ⌐╟╢ │ ↕™≤∆╢ 118002, 118001)

⅜№╢⁹√∞⇔⁸ │ ⌐ ⅝ↄ ⌂╡⁸ⱨ▫ꜞⱧfi≢│ ─ ─ ⅜

⌐ ϴ ⇔⁸ ⅜ 10% ⇔√≤∆╢ 118003)╙№╢⁹ 

⌐ ↕╣≡™╢ ⌐ ⇔≡ ⌐↕╕↨╕⌂ ─ ⅜ ╪≢™╢⁹ ─

╛ ─ ≤™∫√ ╩ ∆╢ ⌂ ∞↑≢⌂ↄ⁸ ∆╢ ─

╛ ─ ⌂≥╟╡ ⅛╡⌂ ╙ ╠╣╢⁹118004) ≢│⁸ ─

╩ ∆╢⌂≥─ ╙ ╠╣╢⁹118005)  

─ ⅜ ה ⌐ ╩ ╓⇔√ ─ ─≢▪ꜞꜝ♩☻כ○⁸≡⇔≥ ┌≈⌂≥

⌐╟╢ ⌂ ⅜ 2006 2008 ─ ─ ⌐⌂∫√↓≤⁸2010 ─꜡

◦▪─ ≤ ┌≈⌐╟╢ ─ ⅜ ╛ ▪ⱨꜞ◌≢ ╩ ⅝⅔↓⇔√↓≤⁸2012

─ ─ ה ⌐╟╢ ≢♩►⸗꜡◖◦╛ ─ ⅜ ╩ ⇔√↓≤

⌂≥⅜ ↕╣≡™╢⁹118006, 118007)  1983 2009 ─ 27 ≢│ ─ ♩►⸗꜡◖◦⁸

◖ⱷ⁸♄▬☼⁸◖ⱶ◑ ─ ─ 4 ─ 3 4 5 ha ⅜ ┌≈⌐╟╢ ╩ ↑√↓≤

⅜№╡⁸ ⌐╟╢ ╩ 1,660 ♪ꜟ≤ ∆╢ 118008)╙№╢⁹↕╠⌐⁸ ─

₁ ⅜ ─ ─ 32 39 ≢│ 60% ⌐ ⇔≡™╢≤∆╢

118009)⅜№╢⁹↓╣╠─ ─ ₁ │ ◦☻♥ⱶ─ ∞⅜⁸ ⌂ ⌐╟╡⁸

◦☻♥ⱶ─ ₁ ⅜ ⇔≡⅝≡⅔╡⁸ ┌≈─ ╩ ∂≡▪ⱨꜞ◌ ─

⌐ ╩ ⅎ≡™╢≤∆╢ ⅜№╢⁹118010)  

 

↕╣╢  

 ̧ ≢│⁸ ↕╣╢ ─ │◖ⱷ⁸ ⁸ ⁸♩►⸗꜡◖◦─ ╩

↕∑╢↓≤⅜ ─ ╩ ⇔√ ≢ ↕╣≡™╢⁹ ≢⁸ ↕╣╢

─ │ ╛ ⁸ ∆╢CO2 ⁸ ─ ≢ ⌂╢⁹ 

 ̧ ◖ⱷ⁸◖ⱶ◑⁸♄▬☼⁸♩►⸗꜡◖◦─ ה ─ │ ─≤

⅔╡≢№╢⁹ 

ü ◖ⱷ⌐≈™≡⁸RCP4.5◦♫ꜞ○≢│ 13─ ≢ 2080 2089 ⌐

─ ⅜ ↕╣≡™╢⁹ ≢№╢♃▬≢│⁸RCP8.5◦♫ꜞ○⌐⅔

™≡ ™ ⅜ ↕╣≡™╢⁹ 

ü ⌐≈™≡⁸ ≢№╢ ≢│⁸RCP8.5◦♫ꜞ○─ ⁸2067 2099

─ ⅜ 1981 2004 ≤ ⇔≡ 70% ∆╢≤ ↕╣≡™╢⁹ ≢

│⁸RCP4.5◦♫ꜞ○ ┘RCP8.5◦♫ꜞ○≢│⁸2050 ≢│ ─ ⁸

─ ─ ⌐╟╡ ⅜ ≢⅝╢ ⁸RCP8.5◦♫ꜞ○≢

│⁸2090 ⌐ ─ ⌐╟╢ ─╒℮⅜CO2 ─ ╛

─ ╩ ╢↓≤⅜ ↕╣≡™╢⁹ 
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ü ⌐≈™≡⁸ ≢№╢ ≢│⁸RCP8.5◦♫ꜞ○─ ⁸2067 2099

─ ⅜ 1981 2004 ≤ ⇔≡ 70% ∆╢≤ ↕╣≡™╢⁹◌♫♄≢

│⁸ ⌐╟╢ ─ ⁸2041 2070 ⌐⅔↑╢ ─ ⁸RCP8.5

◦♫ꜞ○≢│ 2071 2100 ⌐⅔↑╢ ⅜ ↕╣≡™╢⁹Ⱪꜝ☺ꜟ≢│⁸

RCP8.5◦♫ꜞ○─ ⁸ ─ ⌐╟╡⁸2031 2050 ⌐│ 2013 2030

≤ ⇔≡ ⌐ ⇔√ ⅜ 10% ∆╢≤ ↕╣≡™╢⁹ 

ü ♩►⸗꜡◖◦⌐≈™≡⁸ ≢№╢ ≢│⁸2021 2050 ─ ⅜

1970 1999 ≤ ⇔≡ 20 50%⁸RCP8.5◦♫ꜞ○─ 2067 2099 ─

⅜ 1981 2004 ≤ ⇔≡ 71% ∆╢≤ ↕╣≡™╢⁹╕√⁸RCP4.5◦

♫ꜞ○⁸RCP8.5◦♫ꜞ○≢│ 2085 2094 ⌐⅔™≡ ⌐╟╡ ≢

─ ⅜ ⅝ↄ⌂╢↓≤╙ ↕╣≡™╢⁹ 

 

≢│ │◖ⱷ⁸ ⁸ ⁸♩►⸗꜡◖◦─ ╩ ↕∑╢↓≤⅜ ─

╩ ⇔√ ≢ ↕╣≡™╢⁹118011, 118012)  ╕√⁸ ≤⁸ ⅜ ≤⌂╢

≤─ ╛⁸∕─ ─℮∟ ⅜ ≤⌂╢ ⅜ ╘╢ ⅜ ≤

⌐ ∆╢↓≤⅜ ↕╣≡™╢ RCP◦♫ꜞ○⌐ ≠™√ CMIP5─ ⸗♦ꜟ⌐╟╢

╩ ⁹118013) ≢⁸ ↕╣╢ ─ │ ╛ ⁸ ∆╢ CO2 ⁸

─ ≢ ⌂╢⁹118014) ⅎ┌⁸ ┘♩►⸗꜡◖◦≢│ ≢ ─ ⁸

≢ ─ ⁸◖ⱷ ┘ ≢│ ה ≢ ─ ⅜ ↕╣≡™╢ ⸗

♦ꜟ ≢─ │ ⁸♩►⸗꜡◖◦╟╡╙ ™ CMIP5─ ⸗♦ꜟ⌐╟╢ ╩ ⁹

118015)╕√⁸ ⁸♩►⸗꜡◖◦≢│ ─ ⅜ ↕╣≡™╢ 118016)╒⅛⁸♩►⸗꜡◖◦⌐≈

™≡│ ─ ה ≢─ ─ ⅜ ≢ ╕╢≤∆╢ ⅜№╢⁹118017)  

⌂⅔⁸ ─♃fiⱤ◒ ╛ ─ │ ≢ ∆╢ ⅜ ™≤ ↕╣╢⅜⁸

─ ╩ ∆╢√╘─ ≤ ─ ╩ ∆╢√╘─ │ ∏⇔╙ ⇔

⌂™ ⅜№╢√╘⁸ ⅜ ≢№╢⁹ 

◖ⱷ⌐≈™≡⁸RCP4.5◦♫ꜞ○≢│ 13─ ≢ 2080 2089 ⌐ ─ ⅜

↕╣≡™╢⁹118018, 118019)∕─℮∟ ≢№╢♃▬≢│⁸RCP8.5◦♫ꜞ○⌐⅔™≡ ™

⅜ ↕╣≡™╢⁹ CMIP5─ 26─ ⸗♦ꜟ─ ╩ ⁹118020)  

⌐≈™≡⁸ ≢№╢ ≢│⁸ ⁸ ⌐╟╡ 2067 2099 ─

⅜ 1981 2004 ≤ ⇔≡ ≢ 70% ∆╢≤ ↕╣≡™╢ RCP8.5◦♫ꜞ○╩ ≤⇔√

HadGEM2- ES⸗♦ꜟ⌐╟╢ ╩ ⁹6≈─ ⸗♦ꜟ⌐╟╢ ─ ⁹⁹118021)

◌♫♄≢│⁸ ⁸ ⁸CO2 ⌐╟╡⁸2041 2070 ─ ⅜ 1971 2000

≤ ⇔≡ 26 37% ∆╢≤ ↕╣≡™╢ SRES A2◦♫ꜞ○╩ ≤⇔√CRCM, CRCMWG, 

CGCM3WG─ 8≈─⸗♦ꜟ⌐╟╢ ╩ ⁹118022) ≢│⁸RCP4.5◦♫ꜞ○⁸RCP8.5

◦♫ꜞ○⌐⅔™≡⁸2050 ≢│ ─ ⁸ ─ ─ ⌐╟╡ ⅜

≢⅝╢ ⁸RCP8.5◦♫ꜞ○≢│⁸2090 ⌐ ─ ⌐╟╢ ─╒℮⅜CO2

─ ╛ ─ ╩ ╢↓≤⅜ ↕╣≡™╢ BCC- CSM1.1, CCSM4, CESM1 (BCG) ─ 12
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─⸗♦ꜟ⌐╟╢ ╩ ⁹118023)  

⌐≈™≡⁸ ≢№╢ ≢│⁸ ⁸ ⌐╟╡ 2067 2099 ─

⅜ 1981 2004 ≤ ⇔≡ ≢ 70% ∆╢≤ ↕╣≡™╢ RCP8.5◦♫ꜞ○╩ ≤⇔√

HadGEM2- ES⸗♦ꜟ⌐╟╢ ╩ ⁹6≈─ ⸗♦ꜟ⌐╟╢ ─ ⁹⁹118021)

╕√⁸RCP4.5◦♫ꜞ○⁸RCP8.5◦♫ꜞ○≢│ 2085 2094 ⌐⅔™≡ ⌐╟╡ ≢─

⅜ ⅝ↄ⌂╢↓≤╙ ↕╣≡™╢ CCSM4, GFDL- ESG2G, HadGEM2- ES⸗♦ꜟ⌐╟╢

╩ ⁹118024)◌♫♄≢│⁸ ⌐╟╢ ─ ⁸2041 2070 ⌐⅔↑╢

─ ⁸RCP8.5◦♫ꜞ○≢─ 2071 2100 ⌐⅔↑╢ ⅜ ↕╣≡™╢ CanRCM4⸗♦ꜟ⌐

╟╢ ╩ ⁹118025)  Ⱪꜝ☺ꜟ≢│ ─ ⌐╟╡⁸2031 2050 ⌐│ 2013 2030

≤ ⇔≡ ⌐ ⇔√ ⅜ 10% ∆╢≤ ↕╣≡™╢ RCP8.5◦♫ꜞ○╩ ≤⇔

√HadGEM2ES⸗♦ꜟ⌐╟╢ ╩ ⁹118026)  

♩►⸗꜡◖◦⌐≈™≡⁸ ≢№╢ ≢│⁸2021 2050 ─ ⅜ 1970 1999 ≤

⇔≡ 20 50%118027)⁸2067 2099 ─ ⅜ 1981 2004 ≤ ⇔≡ 71% ∆╢ 118021)≤

↕╣≡™╢ 118027 RCP2.6◦♫ꜞ○⁸RCP4.5◦♫ꜞ○⁸RC6.0◦♫ꜞ○⁸RCP8.5◦♫ꜞ○╩

≤⇔√ access1- 0, bcc - csm1- 1,  canesm2  31─ ⸗♦ꜟ 97─ ◦♫ꜞ○ ╩

⁸118021 RCP8.5◦♫ꜞ○╩ ≤⇔√HadGEM2- ES⸗♦ꜟ⌐╟╢ ╩ ⁹6≈

─ ⸗♦ꜟ⌐╟╢ ─ ⁹⁹╕√⁸RCP4.5◦♫ꜞ○⁸RCP8.5◦♫ꜞ○≢│ 2085

2094 ⌐⅔™≡ ⌐╟╡ ≢─ ⅜ ⅝ↄ⌂╢↓≤╙ ↕╣≡™╢ CCSM4, 

GFDL- ESG2G, HadGEM2- ES⸗♦ꜟ⌐╟╢ ╩ ⁹118028)  

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

ₒ ₓ   

◖ⱷ⁸ ⁸ ⁸♩►⸗꜡◖◦ ⌐≈™≡⁸ ≢│⁸ ⅜⌂⅛∫√

⌐ ═≡⁸ ⌐╟╢ ⅜ ∂≡⅔╡⁸ ╙ ⅜ ∆╣┌⁸ ⅜

⅝ↄ⌂╢≤ ↕╣≡™╢⁹⇔⅛⇔⌂⅜╠⁸ ≤ ⌐ ─ ⅜ ⌐ ╪≢

™╢√╘⁸ ─ │⁸ ─ ─ ≢│⌂ↄ⁸ ─ ≤⇔≡ ∆╢≤

╕╣╢⁹ ⌐ ∫≡ ⅜ ⌐№╢ ⁸ ─ │ ┼─

─ ╩ ∂≡ ╩ ↕∑╢ ⅜№╡⁸ ╛ ≤⇔≡◖ⱶ◑╛♄

▬☼⁸♩►⸗꜡◖◦─ ─ 8 9 ╩ ⇔≡™╢ ⅜ ┼─ │ ⅝™≤ ↕╣

╢⁹√∞⇔⁸ ─ ╩ ∆╢⁸ ╩ ה ∆╢ ─ ╩ ∂╢↓≤⌐╟╡⁸

╩ ∆╢↓≤│ ≢№╢≤ ⅎ╠╣╢⁹ 

 ̧ ₒ ₓ  

⌐╟╢ ─ ╛∕╣⌐ ℮ ─ ─ ⅜№╢⁹╕√ 21 ≢

│ ≢─ ⌂≥ ≢│ ⅜ ↕╣≡™╢⁹◖ⱷ╩ ↄ

─ ⱬכ☻ ⅜ ™ ⅜ ≢│⁸ ⁸ ─ ╛ ─ ה
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─ ⅜ ≤⌂╢ ⅜№╢⁹ 

 ̧ ₒ ₓ ™ 

─ ╛ ─ ⌐≈™≡⁸ ◦♫ꜞ○╩ ™√ ꜠ⱬꜟ ┘

─ ⅜ №╢⁹ ╛ │№╢╙──⁸ ─ ⌐ ™ ─

│ ∆╢≤─ ⇔│ ─ ≢ ⌡ ⇔≡™╢⁹  
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ₒ ₓ 

9   

⌐╟╢ ─  

↓↓≢│ ─ ⅛╠⁸ ⌐ ─ ╛ CO2 ─ ⌐ ℮☻◑╛ⱥⱡ◐ ─ ─

⁸ ╛ ╩ ℮⁹ ∆╢ ╙№╢⅜⁸ ─

≢│ ⌐ ─ ─ ╛ ─ ╩ ℮⁹ 

 ̧ ─ │⁸ ─ ╩ ⇔≡⁸☻◑ ─ ⌐ ╩ ╓∆↓≤⅜ ↕╣

╢⁹ 

 ̧ ╛CO2 ─ │⁸ ─ ⌐ ∆╢↓≤⅜ ↕╣╢⁹ 

 ̧ ─ │⁸ ─ ─ ╛ ─ ─ ╩ ∂↕∑⁸ ┼─

⅜ ∆╢↓≤⅜ ↕╣╢⁹ 

 ̧ ⌐╟╡ ™ ⅜ ∆╢≤ ↕╣≡⅔╡⁸ ─ ─ ⅜ ↕╣╢⁹ 

 

─   

₡  ₢ 

 ̧ ─ ≢⁸☻◑─ ⅜ ↕╣≡⅔╡⁸∕─ ⌐ ─ ⌐╟╢ ☻

♩꜠☻─ ╩ →╢ ╙№╢⁹√∞⇔⁸ ─ №╢™│∕╣⌐╟╢☻

◑─ ☻♩꜠☻─ ⅜⁸ ⌐╟╢ ─ №╢™│ ─ ─

⌐ ℮ ─ ⌐╟∫≡ ∂≡™╢⅛ ⌂ │⌂™⁹☻◑─ ≤ ─ ⇔

╛∆↕≤─ ╙ ╠⅛≢│⌂™⁹ 

 ̧ ⅜ ™≤ⱴ♠ ─ ⅜ ↄ⌂╢↓≤╛⁸ⱴ♠ ─

≢ ─ ⅜ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹√∞⇔⁸ ─ ╙ⱴ

♠ ⌐ ╩ ⅎ℮╢─≢ ⌂ ⅜ ≢№╢⁹ 

 ̧ ⌐⅔↑╢ ⅜ ⇔≡™╢⅛≥℮⅛⌐≈™≡│⁸ ⅜ ≢№╢√

╘⁸ ≢│ ∏⇔╙ ╠⅛≢⌂™⁹ ≢⁸ ⅜ ⌂ ≢ ⇔√ ╛⁸

⌐╟∫≡ ┼ ─ ⅜ ↕╣√ ⌐⁸ ⌐ ∆╢ ⅜ ∆

╢↓≤⅜ ↕╣≡™╢⁹ 

 

─ №╢™│ ≢│⁸☻◑─ ⅜ ↕╣≡™╢⅜ 121001,1 21002, 

121003) ⁸↓╣│ ─ ⌐╟╢ ☻♩꜠☻─ ⅜ ≢№╢≤ ∆╢ ⅜№╢⁹121004) 

☻◑─ ⅜ ↕╣≡™╢ ≤ ≤ ─ ⅜ ™ ≤⅜ ⌡

⇔≡™√↓≤⅛╠⁸ ≤ ⅜☻◑─ ≤ ⇔≡™╢ ⅜№╢⁹121005) ⇔⅛⇔⁸

─ №╢™│∕╣⌐╟╢☻◑─ ☻♩꜠☻─ ⅜⁸ №╢™│ ─

─ ⌐ ℮ ─ ⌐╟∫≡ ∂≡™╢⅛⌐≈™≡│ ⌂ │⌂™⁹☻◑─ ⅜

↕╣≡™╢ ⁸ ⌐│ ⅜ ™ ⅜ ⇔≡™√⅜⁸ ≢⁸
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∂ↄ☻◑─ ⅜ ↕╣≡™╢ ─ │ ⅛∫√⁹121005)╕√⁸☻◑ ⌐⅔

™≡ 5 ⅛╠ 4ﬞ ⁸ ⁸ ⁸ ╩ ⇔√ ≢│⁸☻◑ ─ │

⌐ ⌐╟∫≡ ╕╡⁸ ─ ╩ ↑≡™⌂⅛∫√≤™℮ ╙№╢⁹121006)∕─√╘⁸

☻◑─ ≤ ─ ─⇔╛∆↕≤─ │ ╠⅛≢⌂ↄ⁸☻◑─ ⅜ ⌐╟╢╙─≢

№╢≤│ ⌐│ ⅎ⌂™⁹╕√⁸☻◑─ │ ╛ ─ ─ ≢

№╢≤∆╢ ╙№╡ 121001, 1 21003) ⁸ ⌂ ⅜ ≢№╢⁹ 

─ ─ ⌐≈™≡│ ₁⌂ ⅜ ╦╣≡™╢⅜⁸ ≢│ ─ ⅜

≢⌂ↄ⁸ ╛ ⁸ ⌂≥⌐╟╡ ⌂╢ ⅜ ─♃כ♦⁸╡⅔≡╣╠ ⅜ ≢№

╢⁹121007, 121008  

⅜ ™≤ⱴ♠ ─ ⅜ ↄ⌂╢≤™℮ ⅜№╢⁹121009) ⱴ♠ ─

≢№╢ ⌐⅔™≡⁸ⱴ♠ ⌐╟╢ ─ ⅜ ⇔≡™╢≤─

╙№╢⁹121010)√∞⇔⁸ ─ ╙ⱴ♠ ─ ⌐ ╩ ⅎ℮╢─≢⁸

⌐ ⇔≡╙ ⌂ ⅜ ≢№╢⁹ 

─ ─ ─ ⅛╠│ ⌐╟╢ ⅜ ⇔≡™╢≤│ ⅎ⌂™

121011) ≤∆╢ ≤⁸ ─№╢ ≢│ ⌐╟╢ ─ │ 1991 ⅛╠ 2007 ─

⌐ ⌐№∫√ 121012) ≤∆╢ ⅜№╡⁸ ─ ─ ⌐╟╢ ─ ─ │

∏⇔╙ ╠⅛≢⌂™⁹ 

≢⁸ ≢─ ה ⌐╟╢ ─ ╛ ⱷ◌♬☼ⱶ⌐ ∆╢ ⅜ ╘╠╣≡

™╢⁹ ─ ≢ ∂√ ≢│⁸ ⁸ ─ ⅝↕ ≤

⌐ ⅜№╢↓≤ 121013)⁸ ≢ ∂√ⱥⱡ◐ ─ ≢│⁸ ≤

≤─ ≤ ─ ≤─ ⌐ ⅜№╢↓≤ 121014⅜ ↕╣≡™╢⁹╕√⁸ ─ ╩

⇔≡ⱥⱡ◐─ ⌐ ∆╢ ╩ ═√ ≢│⁸ ⌐ ⌐ ↕╣╢ │ⱥⱡ◐─

╡ ╩ ↕∑╢↓≤⅜ ↕╣≡™╢⁹121015)   

 

↕╣╢  

₡  ₢ 

 ̧ ⅜ ╟╡ 3ϴ ∆╢≤⁸ ⅜ ⇔⁸ ⌐ ─ ⌂™ ≢☻◑

─ ⅜ ∆╢ ╩ ∆╢ ⅜№╢⁹ 

 ̧ ∕─ ⁸ⱥⱡ◐─ ⌐≈™≡⁸ ─ ⌐╟╢Ᵽ▬○ⱴ☻ ─ │ ╠⅛≢

│⌂™≤─ ╛⁸3ϴ─ │▪◌ⱴ♠ ─ ╩ ↕∑╢≤─

⅜№╢⁹ 

 ̧ ─ ╛ ⁸ ╩ ⇔√ⱪ꜡☿☻⸗♦ꜟ╩ ™≡☻◑

─ ╩ ∆╢ ⅜ ╘╠╣≡™╢⁹2050 ╕≢⌐ 0.9ϴ ∆

╢ ⌐│⁸ ─☻◑ ≢ ⅜ ∆╢≤™℮ ⅜№╢⁹

⁸2100 ╕≢⌐ ≢ 4.5ϴ ⅜ ∆╢ ⌐│⁸ ─ ≢☻
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◑ ─ ⅜ ∆╢≤™℮ ╙№╢⁹ 

 ̧ ◌ꜝⱴ♠ ≢ ↕╣√ ⱨꜝ♇◒☻( ⁸ ⁸ ⌐

╟╢ )─ ≢│⁸ ─ ⌐ ™ ⅜ ⇔√⁹

⌐╟╡ ─ ⅜ ⇔√ ⁸◌ꜝⱴ♠ ⅛╠ ↕╣╢

⅜ ∆╢ ⅜№╢⁹ 

 ̧ ⱴ♠ ⁸♩♪ⱴ♠○○▪Ⱪꜝⱶ◦⌐╟╢ ⁸ ╣ ─ ⅜

∆╢≤ ∆╢ ⅜№╢⁹╕√⁸ꜘ♠Ᵽ◐◒▬ⱶ◦─ ⌐╟╡♩►

ⱥ ─ ⅜ ∆╢≤─ ⁸☻◑◌Ⱶ◐ꜞ─ ╩ ∆╢

⅜№╢⁹ 

 ̧ ⅜ ◐ⱥⱡה◑☻╗ ⌐⅔↑╢ ─ ⅜ ↕╣╢⁹ 

 

≢│⁸ ⅜ 1ha№√╡ 2×104 kg─ ☻◑ ─ ⅜ ≢ 450mm⁸

≢ ∂ↄ 850mm≤ ↕╣≡™╢⁹↓╣≤ ∂ ☻◑ ⌐≈™≡ ⅜ ╟╡ 3ϴ ⇔

√ ─◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√≤↓╤⁸ ⅜ 65 100mm ∆╢≤ ↕╣√⁹121016) 

⅜ ≤ ≢№╢≤ ∆╢≤⁸ ─ ≢№╢ /

│ 3ϴ─ ≢ ╟╡╙ ⇔⁸ ⌐ ⅜ ⌂™ ≢⁸☻◑ ─ ╩

↕∑╢ ⅜№╢≤∆╢ ⅜№╢⁹121016)  2081 2100 ─ ─ ╩ ◦♫

ꜞ○ ה ⌐╟╢ ◦♫ꜞ○ 2 ⌐ ≠™≡ ∆╢≤⁸ ⌐

╟╡ ─ ╛ ⅜ ╠╣╢⅜⁸ ≢│ ⇔≡ ⅜ ⇔⁸↓─

≢─☻◑ ⅜ ↕╣╢≤∆╢ ⅜№╢⁹121005)  √∞⇔⁸↓╣╠⌐≈™≡│⁸ CO2 ─

─ ⅜ ↕╣≡™⌂™√╘⁸ ה ⌐╟╢☻◑─ ⌐≈™≡─ ⌂ ─

√╘⌐│ ↕╠⌐ ╩ ╘≡™ↄ ⅜№╢⁹ 

╛ ⁸ ─ ⅜ ≤ ∂≤ ⇔≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√ ⁸

♃כ♦○ꜞ♫◦ A1B◦♫ꜞ○30╩ ≤⇔√ MIROC3.2- hires ⸗♦ꜟ⌐╟╢ ╩

╩ ™√ ⌐⁸ ╩ ™√ ╟╡╙ ─☻◑ ─

┘ ⅜ ↄ⌂∫√≤™℮ ⅜№╢⁹121017)  √∞⇔⁸ CO2 ─ ─ │

↕╣≡™⌂™⁹ 

╕√⁸ ─ ╛ ⁸ ╩ ⇔√ⱪ꜡☿☻⸗♦ꜟ╩ ™≡⁸2050

─ ╩ ↄ ─☻◑ ─ ╩ ⇔√ ⁸ ⌐ ℮ ─

⌐╟╡☻◑ ─ │ ∆╢↓≤⅜ ↕╣≡™╢ 2050 ╕≢⌐

⌐⅔™≡ 0.9ϴ─ ╩ ⇔√ MIROC- h3.2 ⸗♦ꜟ⌐╟╢ ⁸3PGⱪ꜡☿

☻⸗♦ꜟ╩ ⁹121018) ⁸☻◑ ─ ╩♃כ♦ ™≡ⱪ꜡☿☻⸗♦ꜟ─Ɽꜝⱷכ♃╩

⇔⁸2071 2100 ─ ─☻◑ ─ ╩ ה ⇔√ ≢│⁸

│ ≢ ∆╢⅜⁸ ≢ ⅜ ™ ⌐№╢ ≢│ ∏⇔╙

⌐╟╢ ─ │ ╘⌂™↓≤⅜ ↕╣≡™╢ 2100 ╕≢⌐ ≢ 4.5ϴ─

                                                        
30 P390  
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╩ ⇔√MIROC5⸗♦ꜟ⌐╟╢ ⁸Biome- BGCⱪ꜡☿☻⸗♦ꜟ╩ ⁹121019)  

☻◑│ ─ ≢⌂™ ╛ ⌂ ⌐╙ ↕╣≡⅝√ ⅜№╡⁸ ─ ⌐

╟╢ ─ ⌐│↓─╟℮⌂ ─ ™╙ ╕ⅎ╢⌂≥⁸ ⌐╟╢☻◑ ─

─ ⌂ ─√╘⌐│⁸ ↕╠⌐ ╩ ╘≡™ↄ ⅜№╢⁹ 

⌐ ↕∑≡+1.0ϴ⁸+2.0ϴ⁸+3.0ϴ≢ ⇔√ ≢ⱥⱡ◐─ ╩ ⇔√

≤↓╤⁸≥─ ≢╙Ᵽ▬○ⱴ☻ ─ │ ╠⅛≢⌂⅛∫√≤™℮ ⅜№╢⁹121020)  

╕√⁸ ⌐ ⌐ ↕∑≡+3ϴ≢ ⇔√ ≢ ▪◌ⱴ♠ ╩ ⇔√

≢│⁸▪◌ⱴ♠ ─ ⅜ ↕╣√⁹121021)√∞⇔⁸↓╣╠⌐≈™≡│ ≢─ ≢№╢

√╘⁸ ⌐ ∆╢ⱥⱡ◐╛▪◌ⱴ♠─ ─ ⌂ ─√╘⌐│ ↕╠⌐ ╩

╘≡™ↄ ⅜№╢⁹ 

─◌ꜝⱴ♠ ⌐⅔™≡⁸8 ╦╣√ ⱨꜝ♇◒☻( ⁸

⁸ ⌐╟╢ )─ ≢│⁸ ─ ⌐ ™ ⅜

⇔⁸ ─ ⌐│ ⅜ ↄ ∆╢↓≤⅜ ↕╣√⁹ ⌐╟╡ ─ ⅜

⇔√ ⁸◌ꜝⱴ♠ ⅛╠ ↕╣╢ ⅜ ∆╢ ⅜№╢⁹121022)  

ⱴ♠ ⌐ ─№╢ ─ⱴ♠ 21 ─ ╩ ≤⇔≡⁸ⱴ♠ ─

╩ ⇔√ ⁸RCP2.6 ◦♫ꜞ○≢│ 2050 2070 ─ ≢─ ─ │ ⌂

™⅜⁸RCP8.5 ◦♫ꜞ○≢│ ─ ─ ⅜ ⅝™≤ ↕╣√╙──⁸ ▪☺▪ ⌐

⇔≡│RCP◦♫ꜞ○ ≢ ─ ─ │ ⅝ↄ ╦╠⌂™≤ ↕╣√ RCP 2.6, 4.5, 

6.0, 8.5 ╩ ≤⇔√GFDL- CM3, HadGEM2- ES, IPSL- CM5A- LR, MIROC- ESM- CHEM, NorESM1- M⸗♦

ꜟ⌐╟╢ ╩ ⁹121023)  ⁸ ╩ ≤⇔≡⁸ ─ⱴ♠ ╣ ≤ ⁸

─ ─ ╩╙≤⌐ⱴ♠ ╣ ╩ ∆╢⸗♦ꜟ╩ ⇔√ ⌐╟╢≤⁸

⌐ ™⁸ 2026 2050 ≢│ RCP2.6◦♫ꜞ○≢╙ ⅜ ╕≢ ∆╢↓

≤⁸ ≢ ⅜ ™≤ ↕╣√◄ꜞ▪│ 1981 2000 ╟╡╙ 15% RCP2.6◦♫ꜞ○

58.6% RCP8.5◦♫ꜞ○ ∆╢↓≤⅜ ↕╣≡™╢ CSIRO- Mk3- 6- 0, GFDL- CM3, HadGEM2-

ES, MIROC5, MRI- CGCM3⸗♦ꜟ⌐╟╢ ╩ ⁹121024)   

⌐⅔↑╢ꜘ♠Ᵽ◐◒▬ⱶ◦─ 31 ⅜⁸2001 2010 ⌐│ 1.8 ≢№∫√╙─⅜

2041 2050 ⌐│ 2.0 ⌐⁸2091 2100 ⌐│ 2.4 ⌐ ∆╢≤™℮ ╩ √≤∆╢ ⅜

№╢ A1B◦♫ꜞ○╩ ≤⇔√MIROC3.2- hires ⸗♦ꜟ⌐╟╢ ╩ 121025) ⁹

⌐╟╢ꜘ♠Ᵽ◐◒▬ⱶ◦⌐╟╢ ─♩►ⱥ ◄♂ⱴ♠⁸▪◌◄♂ⱴ♠ ─ ─

⅜ ↕╣╢⁹√∞⇔⁸ │ ⌐╙ ─ ⌂≥⌐ ╩ ╓∆↓

≤⅜ ⅎ╠╣⁸ꜘ♠Ᵽ◐◒▬ⱶ◦─ ─ ⌂ ─√╘⌐│↓╣╠─ ╩ ╘⁸ ↕╠

⌐ ╩ ╘≡™ↄ ⅜№╢⁹ 

∕─ ─ ⌐≈™≡╙ ◦♫ꜞ○╩ ™≡ ╩ ∆╢ ⅜№╢⁹ ≢│

1 2ϴ ─ ≢╙♩♪ⱴ♠○○▪Ⱪꜝⱶ◦⌐╟╢ ⅜ ∆╢≤™℮ ⅜ ╠╣√

⅜№╢⁹121026)╕√⁸2 1 ─☻◑◌Ⱶ◐ꜞ⅜ ⇔≡™╢ ≢ 2080 2090 ⌐│

≡ 1 1 ⌐⌂╢≤™℮ ⁸ ─ ⅜ 2040 ⌐│ ╕≢⁸2090 ⌐│

                                                        
31 1 ⌐ ⅛╠ ╕≢╩ ╡ ∆  
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╕≢ ∆╢≤™℮ ╩ ∫√ ⅜№╢ SRES A1B◦♫ꜞ○╩ ≤⇔√

MIROC- H⸗♦ꜟ⌐╟╢ ╩ ⁹121027)  

╟╡╙ ≢ ⌐╟╢ ⅜ ⇔╛∆ↄ 121028) ⁸ ─ ™ ╒≥ ⅜

⇔╛∆™ 121029) ≤™℮ ⅜№╡⁸ ⌐╟╡ ™ ⅜ ∆╢ ⅜№╢≤™℮

─ ≤ ╦∑≡ ⅎ╢≤⁸ ⅜ ◐ⱥⱡה◑☻╢™≢╪ ─ ─ ⅜ ↕╣

╢⁹√∞⇔⁸ ⌐╟╢ ─ ─♃כ♦─≡™≈⌐ ⅜ ≢⌂ↄ⁸ ─ ⌐╟╢

─ ─ ─ ─ ╡ ╙ ╕ⅎ√ ≢⁸ ─ ꜞ☻◒╩ ⌐ ∆

╢√╘ ↕╠⌐ ╩ ╘≡™ↄ ⅜№╢⁹ 

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

☻◑⁸ⱥⱡ◐⁸▪◌ⱴ♠⁸◌ꜝⱴ♠ ─ ─ ⌐≈™≡│⁸ ⅜№╣┌∕─

─ │ ⌐ ┬⁹↓╣╠─ ─ ⁸ ─ │⁸ ─ ─☻ⱦכ◘

╩ ⅝ ↓⇔⁸ ⁸ ⁸ ⌐ ⅝⌂ ╩ ╓∆ ⅜№╢⁹ ≢│⁸ ⁸

─ ┼─ ⁸ ≢│⁸ ┼─ ⁸ ┼─ ⁸ ≢│⁸ ה

⁸ ⁸ ⁸ ⌂≥─ ─ ⅜ →╠╣╢⁹↓╣

╕≢─ ⌐╟╣┌⁸ ⅜ ™≤ⱴ♠ ─ ⅜ ↄ⌂╢↓≤╛⁸ ⅜ ⌐

⇔≡™╢ ╛ ⌐╟∫≡ ┼ ─ ⅜ ↕╣√ ⌐ ⌐ ∆╢

⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ ≢│ ─ ⌐ ∆╢↓≤╛⁸ ⌐

╟╢ ─ ┘ ─ ─ ⁸ ─ ⅜ ↕╣≡™╢⁹ ⅜

╪≢™╢ ≢─ ─ ⅜ ↕╣╢⁹ 

 

 ̧ ₒ ₓ ™ 

⌐ ─ ⁸ ─ ⁸ ─ ⌂≥─ ⅜ ∂≡™╢≤™℮ ⅜№╢⁹ ╛

⌐╟╢ ⅜ ⅎ╠╣╢⅜⁸ ─ │ ↄ⁸╕√ ⌐ ∆╢ ╙ ↄ⁸

─ ⁸ ⌐│ ⅜⅛⅛╢─≢⁸∆←⌐ ∆╢ ⅜№╢⁹ 

 

 ̧ ₒ ₓ  

─ ╛ ⁸ ╩ ⇔√⸗♦ꜟ╩ ™≡⁸ ─ ─

╩ ⌐ ∆╢ ⅜ ╖╠╣╢⁹⇔⅛⇔⁸ ⇔√ ─ ⌐│ ⱪ꜡☺▼◒

♩─ ─ ╙ ╕╣≡™╢↓≤⅛╠⁸ ↕╠⌐ ╩ ∆╢ ⅜№╢⁹  
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10   

⌐╟╢ ─  

↓↓≢│⁸◦▬♃◔ ⌐≈™≡⁸ ⌐ ⌐ ℮ ⌐╟╢ ╛ ─ ╩

℮⁹ 

 ̧ ─ │⁸ ─◦▬♃◔⌐ ╩ ╓∆ ─ ╩ ╘⁸◦▬♃

◔┼─ ╩ ↕∑╢ ⅜№╢⁹ 

 ̧ ─ ─ │⁸ ─◦▬♃◔─ ⅝─↓ ╩ ↕∑╢↓≤⅜

↕╣╢⁹ 

 ̧ ─ │⁸◦▬♃◔ ─ ─ ⁸ ─ ╩ ∂≡⁸◦▬♃

◔─ ╩ ↕∑╢↓≤⅜ ↕╣╢⁹ 

 

─   

₡  ₢ 

 ̧ ◦▬♃◔╒∞ ≢─ ⅜ ™◦▬♃◔ ─♩ꜞ◖♦ꜟⱴהⱢꜟ♅▪♫ⱶ⌐╟

╢ │⁸ ™ ≢ ⅝ↄ⌂╢↓≤⅜ ↕╣≈≈№╢⁹ 

 ̧ ⱥⱳ◒꜠▪ ⅜ ─◦▬♃◔ ─ ≢ ╩ ⅎ╢╟℮⌐⌂∫≡

⅝√↓≤⅜ ↕╣≡™╢⁹↓╣╕≢ ─⌂⅛∫√ ⁸ ⁸ ⁸

⌂≥⅛╠╙ ⅜ ↕╣≡™╢↓≤⅛╠⁸ │ ⇔≡™╢≤ ⅎ╠╣

╢⁹ 

 ̧ ─ ⅜ⱥⱳ◒꜠▪ ⌐╟╢ ╩ ∆╢ ≤⌂∫≡™╢ ⅜№╢≤─

⅜№╢⁹ 

 

◦▬♃◔╒∞ ≢─ ⅜ ↄ◦▬♃◔ ┼─ ⅜ ™↓≤⅜ ↕╣≡™╢◦▬

♃◔ ─ Trichoderma harzianum ♩ꜞ◖♦ꜟⱴהⱢꜟ♅▪♫ⱶ │⁸ ™ ≢ ⅜

⅝ↄ⌂╢↓≤⅜ ↕╣≈≈№╢⁹ ⌐ ⇔√ ≢─ ─ ≢│⁸

⅜ 30ϴ ⌐⌂╢ ≤ Trichoderma harzianum─ ⌐ ⅜№╢↓≤⅜ ↕╣≡™

╢⁹122001, 122002)◦▬♃◔ ≤ Trichoderma harzianum─ ╩ ™⁸ ╩

↕∑√ ⁸30ϴ ≢◦▬♃◔ ⅜ ↕╣╛∆ↄ⌂╢≤™℮ ╙ ╠╣≡™╢⁹122001, 122002)  

ⱥⱳ◒꜠▪ ⅜ ─◦▬♃◔ ─ ≢ ╩ ⅎ╢╟℮⌐⌂∫≡⅝√↓≤

⅜ ↕╣≡™╢⁹122001, 122003, 122002 ≢ ↕╣√ⱥⱳ◒꜠▪ ─

─ ╩ ∫√ ⁸ⱥⱳ◒꜠▪ ─ │ 25ϴ╙⇔ↄ│ 30ϴ≢ ≤⌂∫√ 122001)  ↓≤

╩ ∆ ╙№╡⁸ ⌐⅔↑╢ⱥⱳ◒꜠▪ ─ ⌐│ ─ ⅜ ⇔≡™╢

⅜№╢⁹ ⌐⁸ ─ ≢─ⱥⱳ◒꜠▪ ⌐╟╢◦▬♃◔─

│⁸2012 ⅜ 2 3 ⁸2013 ⅜ 4 ≢№∫√⅜⁸ 6 9 ─ │ 2013 ─ ⅜

1ϴ ↄ⁸ ─ ╙ ⅛∫√↓≤⅛╠⁸ ─ ⅜ⱥⱳ◒꜠▪ ⌐╟╢ ╩ ⅝ↄ⇔



64 

≡™╢ ⅜№╢⁹122004)╕√⁸5 ╒≥ ⅛╠↓╣╕≢ ─⌂⅛∫√ ⁸ ⁸

⁸ ⌂≥⅛╠╙ ⅜ ↕╣≡⅔╡⁸ ⅝ ╡ ╟╡ │ ⇔≡™╢≤ ⅎ

╠╣╢⁹ ⁸ ─ ╒∞ ⅛╠ ⇔√⁸ⱥⱳ◒꜠▪ ─ ≤ ─

⅛╠ ↕╣√ ─ ⅜ ⇔√↓≤⅛╠⁸ ≢ ⇔≡™√ ⅜ ⇔√

⅜ ↕╣√⁹ 

 

↕╣╢  

₡  ₢ 

 ̧ ◦▬♃◔─ ⌐⅔™≡⁸ ─ ≤ ─ №╢™│◦▬♃◔─

⅝─↓ ─ ─ ≤─ ╩ ∆╢ ⅜№╢⁹ 

 ̧ ─ ─ ⅜◦▬♃◔ ┼ ╓∆ ⌐≈™≡│⁸ ≢ ╠⅛⌐⌂∫

≡™⌂™⁹ 

 ̧ ─◦▬♃◔─ ≢№╢♫◌⸗fi♫Ⱶ◐◖Ᵽ◄─ ─ ╕╡╛⁸ⱶꜝ◘

◐▪♠Ᵽ─ ─ ╩ ∆╢ ⅜№╢⁹ 

 

⌐ 32ϴ⁸15 ─ ╩ ℮≤ 2 ─◦▬♃◔ ⅝─↓─ ─

─ ─ ⌂ ⅜ ╠╣√⁹122004) ◦▬♃◔─ ⌐⅔™≡⁸ ─ ≤ ─

122005)№╢™│ ─ 122004)  ≤─ ⅜ ↕╣≡⅔╡⁸ ⌐╟╢◦▬♃◔

─ ─ ⅜ ↕╣╢⁹ ≢⁸↓╣╕≢ ≤↕╣≡™√ ≢◦▬♃◔ ⅜

⌐⌂╢ ╙№╢⁹ 

─ ⅜◦▬♃◔ ⌐ ╓∆ │ ⌐│⌂∫≡™⌂™ 122006,1 22007)⁹

≢⁸ ─◦▬♃◔ ≢ ↕╣╢ │⁸ ™ ≢◦▬♃◔⅜ ∆

╢ ⅜ ≢№∫√⅜⁸∕╣╟╡╙ ≢ ∆╢ ─ ⌐ ⇔≈≈№╢⁹

─ ⌐╟╢◦▬♃◔ ┼─ ⌐≈™≡│⁸ ⌂ ─♃כ♦⌐╘√─ ╩

╘≡™ↄ ⅜№╢⁹ 

─◦▬♃◔─ ⌐≈™≡⁸ ─ ╕╡╛ ─ ╩ ∆╢

⅜№╢⁹ ≢ ↕╣√♫◌⸗fi♫Ⱶ◐◖Ᵽ◄─ ⁸ ─ ⅛╠⁸1 ⅛╠ 3

╕≢─ ─ ⌐ ™ ─ ⅜ י1ִ ⅛╠ י1ִ ╒≥ ╕╢≤∆╢ ⅜№

╢ IPCC⌐╟╢ 1.8 4.0ϴ─ ╩ ⁹122002) ≢ 1 ⌐ 3 4 ⇔≡™╢ⱶꜝ

◘◐▪♠Ᵽ⌐≈™≡⁸ ≤ ╩♃כ♦○ꜞ♫◦ ™≡ ╩ ⇔√

⌐╟╢≤⁸2000 ⌐│ ה ≢╙ 1 ⌐ 4 ∆╢⁹122008)  
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ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

⌐╟╢◦▬♃◔ ┼─ ─ ⅜ ↕╣≡™╢⁹╕√ ה ≢│ ™

≢ ─ ⅜ ⅝ↄ⌂╢↓≤╙ ↕╣≡™╢⁹↕╠⌐ ≢│⁸◦▬♃◔

─ ─ ─ ╛ ─ ⅜ ↕╣≡™╢⁹ ⅝─↓ ─ │

─ ╩ ╘╢√╘⁸↓℮⇔√ ─ ⅜ ⌐ ┬↓≤⌐╟╢◦▬♃◔ ─

─ │⁸ ⁸ ⁸ ⌐ ⅝⌂ ╩ ╓∆ ⅜№╢⁹ ≢│⁸◦▬♃

◔ ─ ─ ⌐╟╢⁸◦▬♃◔ ⌐ ⇔√ ⁸ ─◖Ⱶꜙ♬♥▫

─┼─ ⅜ ↕╣╢⁹ ≢│⁸◦▬♃◔ ─ ─ ⌐╟╢ ╘≡ ⅝⌂

⁸ ≢│⁸◖Ⱶꜙ♬♥▫─ ⌐╟╢ ─ ⌐╟╢ ─☻ⱦכ◘

⅜ →╠╣╢⁹ 

 ̧ ₒ ₓ ™ 

⌐◦▬♃◔ ┼─ ─ ⅜ ∂≡⅔╡⁸ ⌐╟╢ ─ ⁸

⌐│ ⅜⅛⅛╢─≢⁸∆←⌐ ∆╢ ⅜№╢⁹ 

 ̧ ₒ ₓ  

≤ ⌐╟╢ ─ ⅜ ה ╟╡ ╠⅛⌐⌂╡≈≈№╡⁸ ⸗♦ꜟ╩ ™√

⌂ ╙ ↕╣≈≈№╢⅜⁸ ⌂ ─√╘⌐│ ⅝ ⅝ ╩ ╘≡™ↄ

⅜№╢⁹  
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ₒ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ≤⇔≡ ⌂ ╩ ≤⇔⁸ ⌐ ⌐ ℮ ╛

─ ─╒⅛⁸↓╣╠─ ⌐╟╢ ─ ┼─ ╩ ℮⁹ ─ ⁸ ╩

ⅎ╢ ┼─ │⁸ ─ ≢ ℮⁹ 

 ̧ │ ╩ ה ∆╢ ⅜№╢⁹∕─√╘⁸ ─ ⌐╟∫≡

ה ⅜ ≢│ ╕√│ ™ ⌐ ∆╢⁹ 

 ̧ ⌐╟∫≡ ─ ⅜ ╕╢≤⁸ ⅛╠─ ─ ⅜ ⌂ↄ⌂╢⁹

∕─ ⁸ ─ ⅜ ⇔⁸ ─ ⁸ ⅜ ∆╢↓≤⅜ ↕╣≡™

╢⁹ 

 ̧ ≢│⁸ ⌐╟∫≡ ⅜ ⇔⁸ ⅜ ∆╢⁹∕─ ⁸

─ ⁸ ⅜ ⇔⁸ ⁸ ╛ ⌐ ╩ ⅎ╢↓≤⌐⌂╢⁹ 

 ̧ │⁸ ⌐╟╢ ─ ─ ⁸10 ─ꜟכ◔☻ ⌂ ─

⌐╟╢ ╙№╡ ⁸ ─ ─╖╩ ∆╢↓≤│ ⇔™√╘⁸ ⌂ ⅜

≢№╢⁹ 

 

─  

₡  ₢ 

 ̧ 20 ─ ─ │⁸ ─ ╩ ↕∑√ ─ ≈≤⌂∫≡™

╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⁸ ⌐ ℮ ─ ─ ⅜ ≢╖╠╣≡™╢⁹ ⌐

⅔↑╢ ─ ─ ⁸∕╣⌐ ℮ ה ─ │

─ ╡≢№╢⁹ 

ü ◒꜡ⱴ◓꜡│⁸ ⅜ ⇔™ ⌐⅔™≡⁸ ─ ⅜ ⇔√≤ ↕╣≡

™╢⁹ 

ü ⱴ◘Ᵽ─ ⅜ ─ ≤≤╙⌐ ⇔⁸ ⅜ ∆╢ ⅜ ┘√⁹ 

ü Ⱪꜞ│⁸ ≢ ⅜ ⇔≡⅔╡⁸ ⌐ ⁸ ≢ ⅜ ≤

⌂∫≡™╢⁹ 

ü ◘꞉ꜝ│⁸ ╛ ≢ ⅜ ⇔≡™╢⁹ 

ü ◦꜡◙◔│⁸ ─ ⌐╟∫≡ ⅜ ⇔√≤ ↕╣╢⁹ 

ü ☻ꜟⱷ▬◌─ ─ ⌐ ™⁸ ─ ╛ ─ ⅜ ≢ ↕╣

≡™╢⁹ 

ü ◘fiⱴ│⁸ ─ ─ ╙ ↑⌂⅜╠ ─ ⅜ ⇔√⁹ 



67 

ü ☻◔♩►♄ꜝ│⁸ ╛ ⌐⅔™≡ ⅜ ⇔≡™╢ ⅜

№╢⁹ 

 ̧ ⌐╟╢↓─╟℮⌂ ⌐╟∫≡ ╛ ⌐ ⅜ ≡™╢ ╙№╢⁹ 

 

IPCC ה  ≢│⁸20 ─ ─ │⁸ ─ ╩

↕∑√ ⅝⌂ ─ ≈≤⌂∫≡™╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ─ ⁸

⁸∕─ ─ ⌐ ™⁸ ─ ↄ─ ≢ ↕╣╢ ─ ╛ ⅜ ⇔≡™╢≤⇔≡

™╢⁹131001)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

⁸ ⌐ ℮ ─ ─ ⅜ ≢╖╠╣⁸∕╣⌐ ℮ ─ ╙

↕╣≡™╢⁹131002) ⌐⅔↑╢ ⌂ ≤⇔≡⁸ ⅜ ⇔™ ≢│◒꜡ⱴ◓꜡

─ ─ ⅜ ⇔√≤ ↕╣≡™╢⁹131003)  ╕√⁸ ─ ⅛╠⁸2000

⁸ ─ ≤ ⌐ⱴ◘Ᵽ─ ⅜ ⇔⁸ ⅜ ∆╢ ⅜ ┘√↓≤⅜

╠⅛≤⌂∫√⁹131004)Ⱪꜞ≢│⁸ ≢─ ⅜ ⇔≡⅔╡⁸ ⌐ ⁸ ≢

⅜ ≢№╢↓≤⅛╠⁸ ─ ⅜ ─ ≈≤⇔≡ ⅎ╠╣≡™╢⁹131005, 131006, 131007, 131008, 

131009, 131010)  ∕─ ⁸ ─ ⌐╟∫≡◘꞉ꜝ─ ⅜ ╛ ≢

⇔√↓≤⅜ ↕╣≡™╢⁹131006,  131011)  

⁸◦꜡◙◔⌐≈™≡│⁸ ─ ⅜ ─ ⌐ ∆╢≤ ↕╣≡™

╢⁹131012) ⅎ≡⁸☻ꜟⱷ▬◌⌐≈™≡╙ ─ ⌐╟╢ ─ ╛ ─ ⅜

─ ≢ ↕╣≡™╢⁹131013)◘fiⱴ⌐⅔™≡╙⁸ ─ ≤ ⌐╟∫≡

─ ⅜ ⇔√≤∆╢ ⅜№╢⁹ 131014)☻◔♩►♄ꜝ≢│⁸ ╛ ⌐⅔™≡⁸

─ ⅜ ─ ≈≤ ⅎ╠╣╢ ─ ⅜ ↕╣≡™╢ 131015, 131016)╙──⁸

─ │☻◔♩►♄ꜝ ─ ╩ ↕∑╢↓≤⅛╠ ⅜ ∆╢≤∆╢ ╙

№╢⁹131017)  

∕─╒⅛⁸┤← ≢│⁸ ≢ ⅜ ⇔≡⅔╡⁸ ─ ⌐╟╢

─ ⅜ ≤⌂∫≡™╢ ╙ ↕╣≡™╢⁹131018)  

─╟℮⌐ ⌐⅔™≡╙ ⌐ ∆╢ ─ ╛ ה ─

⅜ ≢ ╠╣≡™╢⁹↓─╟℮⌂ ⌐╟∫≡ ╛ ⌐ ⅜ ≡™╢ ╙№

╢⁹ 131019)√∞⇔⁸ │⁸ ⌐╟╢ ─ ─ ⁸10 ─ꜟכ◔☻

⌂ ─ ⌐╟╢ ╙№╢↓≤⅛╠ 131020) ⁸ ─ ─╖╩ ∆╢─│ ⇔™─

⅜ ≢№╢⁹ 

↕╣╢  

₡  ₢ 

 ̧ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹RCP8.5◦♫ꜞ○─ ⁸21

─ │⁸21 ╘≤ ⇔≡ 2 ∆╢≤ ↕╣≡™╢⁹ 

 ̧ ─ ⌐≈™≡│⁸ ┘ ─◘▬☼─ ⌐ ∆╢
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⅜ ↄ ↕╣≡™╢⁹ ─ │ ─≤⅔╡≢№╢⁹ 

ü ╕←╤ │⁸RCP8.5◦♫ꜞ○─ ⁸2081 2100 ⌐│ ≤ ⱪꜝ

fi◒♩fi─ ⌐╟╡ ≢ ⅜ ⇔⁸ ⅜ ┼ ∆

╢≤ ↕╣≡™╢⁹ ⁸ ⌐⅔™≡│⁸◒꜡ⱴ◓꜡─ ⌐ ⇔

√ ⅜ ⇔⁸ ─ ⅜ ∆╢≤ ↕╣≡™╢ 

ü ↕↑ה╕∆ ≢│ ╛ ≢─ ─ ⅜ ↕╣≡™╢⁹

⌐ ─ ⅜ ⌐╟∫≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

ü ◘fiⱴ│⁸ ─ ⅛╠ ⅜ ∆╢╙──⁸ ─ ⌐╟∫≡

≢│ ⅜ ⇔⁸ ⅜ ∆╢ ╙ ↕╣≡™╢⁹

⌐╟∫≡◘fiⱴ─ ⅜ ⌐ ↕╣╛∆ↄ⌂╢↓≤⅛╠⁸

─ ⌐ ⅜ ∂╢↓≤╛⁸ ⌐╟╢ ┼─ ╙ ↕╣≡™

╢⁹ 

ü ☻ꜟⱷ▬◌│⁸2050 ⌐│ ≢⁸2100 ⌐│ ≢

─ ™ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ ⌐⅔↑╢◘▬☼─

⁸ ─ ╙ ↕╣≡™╢⁹ 

ü ⱴ▬꞉◦│⁸ ─ ┼─ ≤⇔≡⁸ ─ ╛ ─ ⌐

⇔√ ⅜ ┼ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

ü Ⱪꜞ│⁸ ─ ┼─ ⁸ ─ ⅜ ↕╣≡™╢ ⁸ ⌐

⅔↑╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╡⁸ ⱬכꜞfi◓ ⌐⅔↑╢○○☼꞉▬●♬─ ⅜ ∆╢↓≤⅜

⌐╟╡ ↕╣≡™╢⁹ ⌐│⁸ ⌐╟╡ ─⅛⌐ ⌐╙

⅜ ∂╢ ⅜№╢⁹ 

 ̧ ─ ┘ ┼─ ⌐ ⇔≡│⁸ ─ ─

╙ ∆╢↓≤⅛╠ ⅜ ↄ⁸ ─ ™ │ ╠╣≡™⌂™⁹ 

 

─ ≢│⁸ ─ ⌐⅔↑╢ ⅜ 2000 ≤ ⇔

≡⁸2095 ⌐ 16.2 25.2% ∆╢≤ ↕╣≡™╢ RC8.5◦♫ꜞ○╩ ⁹131021)   ⌐

CMIP5─ ⸗♦ꜟ─ ⌐ ≠™√ IPCC ה ≢╙⁸ ─

│⁸21 ⌐│ 1986 2005 ≤ ⇔≡ 20.5 24.1 ∆╢≤ ↕╣≡™╢ RCP8.5

◦♫ꜞ○╩ ⁹131001)  

┼─ ⌐≈™≡╙⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ 2081 2100 ─ ≢│⁸

≤ ⱪꜝfi◒♩fi─ ⌐╟╡⁸ ≢│╕←╤ ─ ⅜ ⇔⁸ ⅜

┼ ∆╢≤ ↕╣≡™╢ CanESM2, GFDL- ESM2G, GFDL- ESM2M CMIP5─ 11─

╩ ⁹131022) ⁸ ⌐⅔™≡│⁸◒꜡ⱴ◓꜡─ ⌐ ⇔√ ⅜ ⇔⁸

─ ⅜ ∆╢≤ ↕╣≡™╢ SRES A2◦♫ꜞ○⁸MIROC⸗♦ꜟ⌐╟╢



69 

╩ ⁹131023) ∆╕ה↑↕  ≢│ ╛ ≢─ ─ ⅜ ↕╣≡⅔╡⁸

⌐ ─ ⅜ ⌐╟∫≡ ∆╢↓≤⅜ ↕╣≡™╢ MIROC⸗♦ꜟ⌐╟╢

╩ ⁹131024,1 31025,131026,  131027)   ╕√⁸ ≢│ ─ ⌐╟╢◦꜡◙◔

─ ─ 131028)⁸ ─ ≢│ ⌐╟╢◘◒ꜝⱴ☻─ ─

131029)⅜ ↕╣≡™╢ 131028:RCP2.6◦♫ꜞ○⁸RCP8.5◦♫ꜞ○⌐ ≠ↄMRI- CGCM3⸗♦ꜟ⌐

╟╢ ╩ 131029: RCP8.5 ◦♫ꜞ○⌐ ≠ↄMRI- NHRCM02⸗♦ꜟ⌐╟╢

╩ ⁹ 

⌐⅔™≡│⁸◘fiⱴ≢│ ─ ⅛╠ ⅜ ∆╢╙──⁸ ─

⌐╟∫≡ ≢│ ⅜ ⇔⁸ ⅜ ∆╢ ╙ ↕╣≡™╢⁹131030)⇔⅛⇔⌂

⅜╠⁸ ⌐╟∫≡◘fiⱴ─ ⅜ ⌐ ↕╣╛∆ↄ⌂╢↓≤⅛╠⁸ ─

⌐ ⅜ ∂╢↓≤╛⁸ ⌐╟╢ ┼─ ╙ ↕╣≡™╢⁹131021)☻ꜟⱷ▬◌≢

│⁸ ⅜ ⌐╟∫≡ ∆╢↓≤⅜ ↕╣⁸2100 ⌐│ ≢╙

⅜ ™ ⅜ ∆╢≤ ↕╣≡™╢ A1B◦♫ꜞ○╩ ≤⇔√MIROC3⸗♦ꜟ⌐╟╢

╩ ⁹131031) ⅎ≡⁸ ⌐⅔↑╢◘▬☼─ 131032, 131033) ⁸ ─ 131026, 131033) 

╙ ↕╣≡™╢⁹ⱴ▬꞉◦│⁸ ─ ┼─ ≤⇔≡⁸ ─ ╛ ─

⌐ ⇔√ ⅜ ┼ ∆╢↓≤⅜ ↕╣≡™╢⁹131034)Ⱪꜞ≢│⁸ ─ ┼─ ⁸

─ ⅜ ↕╣≡™╢ 131035) ⁸ ⌐⅔↑╢ ⅜ ↕╣≡™╢⁹131031)   

⌐╟╢ ≤⇔≡⁸○○☼꞉▬●♬╩ pH 7.8 ┘ pH 7.5 2100 ⁸2200 ─

pH32⌐ ≢ ⇔√ ≢│⁸ ─ ⅜ ∆╢↓≤⅛╠⁸ ⌐╟∫≡

ⱬכꜞfi◓ ─○○☼꞉▬●♬─ ⅜ ∆╢≤ ↕╣≡™╢⁹131036) ⌐│⁸

⌐╟∫≡ ─⅛⌐ ⌐╙ ⅜ ∂╢ ⅜№╢⁹ 

─ ⌐⁸ ⌐≈™≡│⁸ ┘ ◘▬☼─ ⌐ ∆╢ ⅜

ↄ ↕╣≡™╢⁹⇔⅛⇔⁸ ─ ┘ ┼─ ⌐ ⇔≡│⁸

─ ─ ╙ ∆╢↓≤⅛╠ ⅜ ↄ⁸ ─ ™ │ ╠╣

≡™⌂™ ⌐№╢⁹ 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

20 ─ ─ │⁸ ─ ╩ ↕∑√ ─ ≈≢№╢↓≤⅜ IPCC

─ ≢ ↕╣≡⅔╡⁸ ╙ ≢ √ ─ ⅜ ↕╣≡™╢⁹

≢│⁸ ⌐ ∆╢ ─ ╛ ה ─ ⅜ ∂≡⅔╡⁸

╛ ⌐ ⅜ ≡™╢ ╙№╢⁹ ≢│⁸ ┘ ⌐⅔™≡⁸

─ ╛ ─◘▬☼─ ⌐ ∆╢ ⅜ №╢⁹ 

 ̧ ₒ ₓ ™ 

⌐ ─ ⌐╟╢ ─ ה ⅜ ↕╣≡⅔╡⁸ ╛ ⌐ ⅜

                                                        
32 pH ╩ ∆ ▬○fi  
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≡™╢ ⅜№╢⁹ ⌐⅔™≡╙ ≢│⁸ ─ ╛ ─ ⁸

─◘▬☼─ ⅜ ↕╣≡™╢√╘⁸ ≢─ ⌐ ∂√ ⅜ ≤⌂╢⁹ 

 ̧ ₒ ₓ  

⌐╟╢ ≢─ ┼─ ⅜⁸ ₁⌂ ≢ ╠⅛⌐⌂╡≈≈№╡⁸

─ ─ ⌐ ⇔≡│⁸ ⇔√ ─ ⅜ ™⁹╕√⁸IPCC─ ≢│ ◦♫

⅛╠ ⌐⅔↑╢ ─ ─ │⁸ ─ ≤↕╣≡™╢⁹

─ ╟╡ ─ ⅜ ∆╢≤ ↕╣≡™╢⁹⇔⅛⇔⁸ ⌐⅔

↑╢ ─ ┼─ ⌐≈™≡│⁸ ≢│ ⅜ ╠╣≡™╢√╘⁸ ─

⌐╟╢ ⅜ ╘╠╣╢⁹⌂⅔⁸ ╛ ─ ⌐│⁸ ─ ₁⌂ ⅜ ∆

╢↓≤⌐╙ ⅜ ≢№╢⁹  
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2   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐ ℮ ╩ ╗ ─ ┼─ ╩ ℮⁹ ─ ⱡ

ꜞ⁸꞉◌ⱷ ┼─ │ ─ ה ≢ ℮⁹ 

 ̧ ⌐╟╢ ─ │⁸ ⌐⅔↑╢ ╛ ⌐ ╩ ╓∆⁹ 

 ̧ ─ ─ │⁸ ─┼™ ꜞ☻◒╩ ↕∑╢↓≤⅜ ↕╣╢⁹ 

 ̧ ─ pH─ │⁸ ⁸ ┼─ ⅜ ↕╣╢⁹ 

 

─  

₡  ₢ 

 

 ̧ ⌐╟╢ⱱ♃♥ ─ ┼™ ⁸7 10 ─ 4◔ ─ ⅜ ╟╡ ⌂ↄ⁸

⅛≈ ─ ⌐⅔↑╢◌◐─┼™ ⅜ ↕╣≡™╢⁹ 

 

 ̧ ⌐╟╢꞉◌◘◑─┼™ ⅜ ↕╣≡™╢⁹ 

 

 

≢│⁸ ⌐╟╢ⱱ♃♥ ─┼™ 33 132001,  1320002,  132003,  132004)⁸ ≢│ ≤

10 ─ ─ ⌐╟╢◌◐─┼™ ─ 132005)⁸ ≢│ ─ ⌐╟╢◌◐

─┼™ 132006)⅜ ↕╣≡™╢⁹ 

 

 

≢│⁸ ─ ─ ≢─ ⌐╟╢≤ ↕╣╢▪ꜚ─ ─ 132007)⁸

◔ ≢│ ⌐╟╢꞉◌◘◑─┼™ ⅜ ↕╣≡™╢⁹132008)   

                                                        
33 ┼™ ⅜ ⌠↓≤ 
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↕╣╢  

₡  ₢ 

 

 ̧ ─ ⌐≈™≡│⁸ ─ ⌐╟╡ ⌐⌂╢ ⅜ ╢≤ ↕╣≡

™╢⁹ 

 

 ̧ ⌐⅔↑╢꞉◌◘◑─ ⌐╟╢ ⅜ ↕╣≡™╢⁹ 

 ̧ 21 ⌐⅔™≡⁸ ≤ ─ ⌐╟╢▪ꜚ─ ─ ╕╡╛ ─

⅜ ↕╣≡™╢⁹ 

∕─  

 ̧ IPCC─ ≢│⁸ ⌐╟╢ ┼─ ⅜ ↕╣≡™╢⁹ 

 

 

Ⱪꜞ ≢│⁸ ⌐╟╢ ≤ ─ 132009) ⅛╠ ⌐╟╢ ─┼™ ─

≤ ⌐⁸ ─ ⅜ ↕╣╢⁹ⱴ♄▬ ≢│⁸ ⌐╟╢ ⁸

ꜞ☻◒─ ⅜ ≢ ↕╣≡™╢⁹132010) ╕√⁸ ⌐≈™≡│⁸Ⱪꜞ 132011) ⁸♩

ꜝⱨ◓ 132012) ⁸ⱥꜝⱷ 132012,1 32011) ─ ⅜ ⇔⁸ ⌐⌂╢ ⅜ ╢↓≤⅜ ↕╣≡™

╢⁹ ⌐ ⌐│⁸ ⌐ ⇔√ ╩≤╡ ⌂ ⅜№╢ ⅜ ⌂™√

╘⁸ ⅜ ∆╢≤ ⅜ ↕╣╢⁹132013)  

─ⱱ♃♥●▬ ≢│⁸21 ┘ 21 ─ RCP2.6◦♫ꜞ○≢│ ─

⌐│ ↄ ╘╢↓≤⅜ ≢№╢⅜⁸21 ─ RCP8.5◦♫ꜞ○≢│┼™ ꜞ☻◒⅜ ╕╡⁸

⅜ ∆╢≤ ↕╣≡™╢ MRI- CGCM3⸗♦ꜟ⌐╟╢ ╩ ⁹132014)◌◐

≢│⁸ ה ⌐⅔™≡ ─ ⌐╟╡ⱴ●◐ ⅜ ∆╢ RCP2.6

┘ RCP8.5◦♫ꜞ○ ↓≤ 132015)⁸ ⌐⅔™≡ 21 ⌐│ ↄ≢─ ⅜ ⌐⌂╢

↓≤ 132016)⅜ ↕╣≡™╢ MRI- CGCM3, MIROC5⸗♦ꜟ⌐╟╢ ╩ ⁹ 

 

≢│⁸ ⌐⅔↑╢꞉◌◘◑─ ⌐╟╢ ⅜ ≢ ↕╣≡™╢⁹

132017)╕√⁸21 ⌐⅔™≡⁸ ≤ ─ ⌐╟╢▪ꜚ─ ─ ╕╡ 132018)⁸

─ 132019)⅜ ↕╣≡™╢ 132018:SRES A1B◦♫ꜞ○⌐ ≠ↄCMIP3⸗♦ꜟ─

╩ ⁸132019:  SRES A1B◦♫ꜞ○, SRES B1◦♫ꜞ○⌐ ≠ↄCMIP3⸗♦ꜟ─

╩ ⁹ 

 

∕─  

╛ ─ ⌐╟╢ ╛ ┼─ ⅜ ꜠ⱬꜟ≢ ↕╣≡⅔╡⁸ ⁸

┼─ ⅜ ↕╣≡™╢⁹132020, 132021) ⇔⅛⇔⁸ ─ ⌐ ∆╢
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─ ┼─ │⁸ ⅜ ≢│╕∞ ↕╣≡™⌂™⁹ 

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ ⌐╟╢ ─┼™ ⁸ ─ ⌐╟╢ ─┼™ │ ⌐ ∂≡

⅔╡⁸ │ ⌐ ╪≢™╢⁹ ≢│ ─ ─ ⁸ ⌐⅔↑╢

─ ⅜ ↕╣≡™╢⁹ ⌐ ┼─ ⅜ ™ ⌐⅔™≡ ה ┼

─ ⅜ ⌐⌂╢⁹ 

 ̧ ₒ ₓ ™ 

⌐⁸ ⌐╟╢ ╛ ─┼™ ⅜ ∂≡™╢⁹╕√⁸ ┼─ ─

╛ ╩ ∆╢ ─ ה ⌐│ ╩ ∆╢√╘⁸ ⌂ ⅜ ≢№

╢⁹ 

 ̧ ₒ ₓ  

⌂ ⌐╟╢ ┼─ ⅜ ₁⌂ ≤⇔≡ ╘╠╣⁸ ⌐ ∆╢

ה ╙ ╖╠╣╢⁹⇔⅛⇔⁸ ◦♫ꜞ○ ╩ ™√ ⌂⸗♦ꜟ ⌐╟

╢ │ ≢№╢⁹  
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3   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐ ℮ ─ ─ ┘ ─ ╛⁸↓╣

╠⌐╟╢ ≢─ ╛ ─ ⁸ ≤⇔≡ ≤⌂╢ ┼─ ╛↓╣⅜

⌐ ⅎ╢ ⁸ ⌂ ─ ┼─ ╩ ℮⁹ ≤⇔≡─ ┼─ │

─ ה ≢ ℮⁹ 

 ̧ ⌐╟╢ ─ │⁸ ─ ⌐ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 ̧ ─ │⁸ ⌐⅔↑╢ ─ ╛ ╩ ↕∑⁸ ┼─ ⅜ ™ ה

ה
™∕ ⌡

⌐ ╩ ╓∆↓≤⅜ ↕╣╢⁹ ─ │⁸ ⌐

⅔↑╢ ─ ╛ ╩ ↕∑⁸ ┼─ ⅜ ™ ה ה
™∕

⌡

⌐ ╩ ╓∆↓≤⅜ ↕╣╢⁹╕√⁸ ⌐╟╢ ─ ─

╙ ╩ ↕∑╢⁹ 

 ̧ ─ │⁸ ─ ╩ ↕∑⁸ ╛ ─┼™ 34ꜞ☻◒╩ ↕

∑╢↓≤ ⅜ ↕╣╢⁹ 

─  

₡  ₢ 

─  

 ̧ ≢ ─ ╛ ─ ⌂≥⅜ ↕╣≡™╢⁹ 

 ̧ ▪꞉ⱦ≢│⁸ ⅜ ⅛╠ ▪꞉ⱦ⌐ ∆╢ ⅜№╢⁹ 

 ̧ ▪◘ꜞ≢│⁸ ╛ ─ ⅜ ╛ ─ ⌐ ⇔≡™╢≤∆╢ ⅜

№╢⁹ 

 ̧ ─ ⌐ ™⁸ ≤⇔≡─ ┼─ ─ ™⁸▬☿◄ⱦ╛▪꞉ⱦ ─

╙ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹ 

ה  

 ̧ ⌐╟╢ ꞉◌ⱷ─ ⁸ ⌐╟╢ⱴ◖fiⱩ─Ᵽ▬○ⱴ☻ ─ ⅜

↕╣≡™╢⁹ 

 ̧ ⱡꜞ≢│⁸ ─ ⌐╟╡ ↑ ⅜ ╣⁸ ⅜ ≢ ⇔

≡™╢⁹ 

 ̧ ꞉◌ⱷ≢│⁸ ─ ≢ ┘ 2 3 ─ ⌐╟╡⁸ ╩

⌐ ∆ ⅜ ↄ⌂╢≤≤╙⌐⁸ ─ ╛ ⌐ ⅜ ╪≢™╢↓≤⅜

─ ≤⌂∫≡™╢⁹╕√⁸ ⌐╟╢ ꞉◌ⱷ─ ╙ ↕╣≡™╢⁹ 

                                                        
34 ┼™ ⅜ ⌠↓≤ 
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 ̧ ─ ⌐╟╢ ─ ┼─ ⌂ ≤⁸ ─ ─

⌐╟╢ ⌂ ⌐╟╢╙─≤ ⅎ╠╣╢ ─ ╛ ─ ⅜⁸ ≢ ∂

≡⅔╡⁸ ⌂ ╙ ⇔≡™╢⁹ 

ⱪꜝfi◒♩fiה  

 ̧ ⱪꜝfi◒♩fi⌐≈™≡⁸ ─ ⁸ ⌐⅔↑╢ ─ ⁸

─ ⅜ ↕╣≡™╢⁹∕─╒⅛⁸ ─◦●♥ꜝ ─ ≤⌂╢ ⇔√

╛ ─ ⅜ ⅜∫≡™╢ ⅜№╢⁹ 

 

─  

─ ⌐╟╢╙─≤ ⅎ╠╣╢⁸ ╛ ⁸ ─ ⌂≥⅜ ≢

↕╣≡™╢⁹ ≢│⁸ ─ 133001) ╛ 133002, 1 33003) ─ ⅜ ╘╠╣

╢⁹ ≢│ ─ ≤ ─ ⅜ ╘╠╣≡™╢⁹133004) ≢│

⅜ ™ ─ ─ ⅜ ⇔™⁹133005)  

▪꞉ⱦ ≢│⁸ ⅜ ה ⌐ ↄ╖╠╣╢ ▪꞉ⱦ⌐ ∆╢ ⅜

№╢⁹133006)  ─◄♂▪꞉ⱦ≢│⁸ ⌐⅔™≡│ ⌐╟╢ ─ ⌐╟╢

─ ⁸ ⌐⅔™≡│ ─ ⌐╟╢ ↑─ ⅜ ╩ ↕∑≡™

╢≤∆╢ ⅜№╢⁹133007)╕√⁸ ⅜ ╪∞↓≤⌐╟╡⁸▪꞉ⱦ ─ ⌐ ⇔√

⅜ ╠╣≡⅝≡™╢≤™℮ ╙№╢⁹133008)   

▪◘ꜞ≢│⁸ ─ ≢│ ─ ⅜ ⌐ ⇔≡™╢ ⅜№╢≤

∆╢ 133009)╛⁸ ─ ≢│⁸ ─ ≤▪◘ꜞ─ ⅜ ⇔≡™╢≤∆╢

133010, 133011)⁸ ─ ─ ⅜▪◘ꜞ─ ╩ ⌐⇔≡™╢≤∆╢ ⌂≥⅜№╢⁹133012)   

╕√⁸ ⱡ♩▬☻☼Ⱶ⌂≥ ─ ─ ≤ ─ ⌐╟╡ ⅜

⇔⁸▬☿◄ⱦ 133013) ⁸▪꞉ⱦ 133014) ─ ⅜ ↕╣≡™╢⁹↕╠⌐⁸ ◄▬ ♫ꜟ♩

ⱦ◄▬ ─ ┼─ 133015) ≤⁸∕╣⌐ ℮ ─ ⌐╟╢▪◘ꜞ ─ →

─ 133016) ⅜ ↕╣≡™╢⁹ 

 

ה  

≢│⁸ ≢│ ꞉◌ⱷ─ ⌐╟╢ 133017)⁸ ─ ≢│

─ ⌐╟╢ⱴ◖fiⱩ─Ᵽ▬○ⱴ☻ ─ ⅜ ↕╣≡™╢⁹133018)  ⱡꜞ ≢│⁸ ─

⌐╟╡ ↑ ⅜ ╣⁸ ⅜ ≢ ⇔≡™╢⁹133019, 133020, 133021, 133022)

─꞉◌ⱷ ≢│⁸ ┘ 2 3 ─ ⅜ ∂≡⅔╡⁸ ╩ ⌐

∆ ⅜ ↄ⌂╢≤≤╙⌐⁸ ─ ╛ ⌐ ⅜ ╪≢™╢↓≤⅜ ─ ≤⌂∫

≡™╢⁹133023)╕√⁸▪▬◗ ┘◒꜡♄▬⌐╟╢ ╙ ↕╣≡™╢⁹133024)  

1989 1991 ⌐ ↕╣√ ≢ ↕╣√ ─ 201,212 ha ─ 4 83,798ha
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⌐≈™≡ 2000 ⌐ ⇔√ ⁸ ⌐ 18,538 ha ⅜ ╦╣≡™√⁹ ─ │

⌐╟╡ ⌂╡⁸ ⌐ ≤ ה ≢│⁸ ─ ≤⌂∫√ 26,916ha

─℮∟ 44.7 ⅜ ⇔≡™√⁹133025)  ⌂ ≤⇔≡⁸ ─ ⌐╟╢ ╛ ┼─

⌂ ≤⁸ ─ ─ ⌐╟╢ ⌂ ⅜ →╠╣≡™╢⁹133021)

─ ⁸ ─ ⌐ ⇔≡│⁸∕─╒⅛⌐╙ ↄ─ ⅜№╢⁹ ⁸ ≢│

▬ⱬfi♩ ⌂ ⌐╟╡⌐◌☺ⱷ⅜ ⌐ ⇔√≤™℮ ⅜№╢⁹133026, 133027)

⁸ ⁸ ─ ≢│⁸ ─ ≤ ─ ⅜ ╘

╠╣≡™╢⁹133028,  133029, 133025, 133030) ╛ ≢│◌☺ⱷ ─ ⅜ ⇔ ⅜

⇔≡™╢≤ ↕╣╢ 133031)⁸ ≢│◌☺ⱷ ─ ─ ⅜ ╘╠╣╢

⅜№╢⁹133032) ≢│ ─ ─ ⌐╟╢≤ ⅎ╠╣╢ⱥ☺◐─ ─

133033, 133034)⁸ ┘ ≢│ ─ ⌐ ⌐╟╢ ≢◒꜡ⱷ ⅜

∆╢ ⅜ ↕╣≡™╢⁹133025, 133035)  ╕√⁸ ─▪▬◗⌐╟╡⁸ ≢│

─ 133036)⁸ ≢│ ⌂ ↑ 133037)⅜ ↕╣≡™╢⁹ 

 

ⱪꜝfi◒♩fiה  

─ │⁸ ⱪꜝfi◒♩fiה ─ ╛ ⁸ ─ ⌐╙ ╩

╓⇔≡™╢ ⅜№╢⁹ ≢│∕╣╕≢ ⅜ ≢№∫√ ─Ⱬ♥

꜡◌ⱪ◘ H.circularisquama 133038,  133039)  ⁸ ≢│ ≢№╢ ─◌꜠

♬▪ K. mikimotoi ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹133040, 133039)  ≢│◦ꜗ♇♩Ⱡ

ꜝ ─ ⅜ ⇔≡™╢⁹133039) ─ ≢│ 1990 ─ ─ ⌐╟╡⁸▪○

◘ ─ ♪▬♃fiכꜞ◓ ⅜ ה ⇔√≤─ ⅜№╢⁹133041)╕√⁸ ─◦●

♥ꜝ ─ ≤⌂╢ ⇔√ 133042)╛ 133043)─ ∆╢ ⅜ ⅜∫≡™╢

⅜№╢⁹ 

─ ╩ ⇔√ ≤⇔≡│⁸ ⅜ ⌐№╢ 133044,1 33045) ⌐╟╢ ▪

◖ꜘ●▬ ─ ┼™ 133045) ╛ ⱪꜝfi◒♩fi⌐╟╢ ─ 133015) ⅜ ↕╣≡™

╢⁹  
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↕╣╢  

₡  ₢ 

─  

 ̧ ⸗♦ꜟ≤ ◦♫ꜞ○╩ ™√ │ ╦╣≡™⌂™╙──⁸ ↄ─

─ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╢ ╩ ∆╢ ╛ ─ ⌐╟∫≡⁸▪꞉ⱦ⌂≥─

─ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

ה  

 ̧ ─ ◖fiⱩ 11 ≢│⁸ ─ ⌐╟╡∆═≡─ ≢ ⅜

⌐ ∆╢⁸╙⇔ↄ│ ⅜ ∆╢ ⅜№╢≤ ↕╣≡™╢⁹RCP8.5◦♫

ꜞ○≢│ ╩ ╦∑√ ⅜ 2090 ≢│ 1980 ─ 0 25%⌐ ⇔⁸RCP4.5◦

♫ꜞ○≢╙ 11 4 ─◖fiⱩ⅜ ⅛╠ ∆╢ ⅜№╢≤ ↕╣≡™

╢⁹ 

 ̧ ꞉◌ⱷ ≢│⁸RCP8.5◦♫ꜞ○─ ⁸21 ⌐│ ⇔ ⅜ ≤ ═≡ 1

יִ ↄ⌂╢↓≤╛ ⅜ ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⱡꜞ ≢│⁸RCP2.6◦♫ꜞ○─ ⁸2050 ⌐│ ⌐╟╡ ─ ⅜

≤ ═≡ 20 ╣╢≤ ↕╣≡™╢⁹RCP8.5◦♫ꜞ○─ ⁸2050 ⁸

2090 ⌐⌂╢⌐≈╣≡ ⅜ ⇔⁸ ─ ╛ ⅜ ↕╣

╢⁹ 

 ̧ ≢│⁸ ⌐╟╡ⱱfi♄꞉ꜝ ▪◌⸗◒─ ⅜ ⇔⁸2100 ⌐│

─ ™ ≢ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ RCP2.6◦♫ꜞ○─ ⁸ ─◌☺ⱷ─ ⌐│⁸ ⌐╟╢ ─ ─

╖ ∆╢⁹RCP8.5◦♫ꜞ○─ ⁸ ⌐╟╢ ≤ ─ ─ ⌐

╟╡⁸2090 ⌐│↓╣╕≢ ≢№∫√ ≢ ⅜ ⌐⌂╢≤ ↕╣≡™

╢⁹ 

 ̧ RCP2.6◦♫ꜞ○─ ⁸ ⅛╠ ─◌☺ⱷ ─ ⌐≈™≡⁸2050 ≢

│ ─ ╩ ≢⅝╢ ⅜№╢⅜⁸RCP8.5◦♫ꜞ○─ ⁸ ─ ≢

⌐ ∆╢ ⅜№╢≤ ↕╣≡™╢⁹ 

ⱪꜝfi◒♩fi  

 ̧ ─ ⌐ ∆╢ ⌐╟╢ ─┼™ ꜞ☻◒─ ⅜ ↕╣

≡™╢⁹ 

 

─  

⸗♦ꜟ≤ ◦♫ꜞ○╩ ™√ │ ╦╣≡™⌂™╙──⁸ ↄ─
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─ ⅜ ∆╢≤ ↕╣≡™╢⁹133046)  ╕√⁸ ─ ⌐╟∫≡ ─ ╛

⅜ ∆╢√╘⁸▪꞉ⱦ ─ ┼─ ╙ ↕╣≡™╢⁹133046,  133047)  ▬◌♫◗≢│⁸

⌐ ⅜ ∆╢ ⅜ ↕╣≡⅔╡ 133048) ⁸ ≤ ⌐ ─ ⅜

↕╣╢⁹╕√⁸ ⌐╟╢ ─ ╛ ─┼™ ꜞ☻◒─ ⅜ ↕╣≡™╢

RCP2.6◦♫ꜞ○⁸RCP8.5◦♫ꜞ○╩ ≤⇔√MRI- CGCM3⸗♦ꜟ⌐╟╢ ╩ ⁹

133049) ⁸ ─◌♃◒♅▬꞉◦│⁸ ╩ ⅎ╢↓≤≢ ⌐ ∆╢↓≤⅜≢⅝

╢√╘⁸21 ≢╙ ┼™ ─ꜞ☻◒│ ™≤ ↕╣≡™╢ RC2.6◦♫ꜞ○⁸RCP8.5◦

♫ꜞ○╩ ≤⇔√MRI- CGCM3⸗♦ꜟ⌐╟╢ ╩ ⁹133050)  

 

ה  

IPCC ה ⌐╟╢≤⁸ ─ ╩ ↑╛∆™ ╩ ∆╢

─ ╛◖fiⱩ │⁸2ϴ╩ ⅎ╢ ≢ ™ꜞ☻◒⅜ ↕╣≡™╢⁹╕√⁸ ─

─◖fiⱩ ≢│⁸ ─ ─ ⌐╟╢ ⁸↕╠⌐ RCP8.5 ◦♫ꜞ○≢│ ⅜

↕╣╢⁹133051)  

─ ◖fiⱩ 11 ⌐≈™≡⁸ ⸗♦ꜟ╩ ™≡ 2040 ⁸2090 ─

╩ ⇔√ ⁸ ─ ⌐╟╡∆═≡─ ≢ ⅜ ⌐ ∆╢⁸╙⇔ↄ│

⅜ ∆╢ ⅜№╢≤ ↕╣≡™╢⁹RCP8.5◦♫ꜞ○≢│ ╩ ╦∑√ ⅜

2090 ≢│ 1980 ─ 0 25%⌐ ⇔⁸RCP4.5◦♫ꜞ○≢╙ 11 4 ─◖fiⱩ⅜

⅛╠ ∆╢ ⅜№╢≤ ↕╣≡™╢⁹ MIROC- ESM⸗♦ꜟ⌐╟╢ ╩ ⁹

133052)  

─ ꞉◌ⱷ≢│⁸RCP8.5◦♫ꜞ○─ ⁸21 ⌐│꞉◌ⱷ─ ⇔ ⅜

≤ ═≡ י1ִ ↄ⌂╢≤ ↕╣≡⅔╡⁸ ─ ⌐╟╡ ⅜ ∆╢

⅜ ↕╣≡™╢⁹ RCP2.6, RCP8.5◦♫ꜞ○⌐ ≠ↄMRI- CGCM3, MIROC5⸗♦ꜟ⌐╟╢

╩ ⁹133053)  

─ ≤ ┼─ ─ ╩ ∫√ ≢│⁸ⱡꜞ ⌐⅔↑╢ ─

─ ╣⅜ ↕╣≡™╢ RCP2.6◦♫ꜞ○≢│ ─ ⌐ ⌂ ╕≢ ⅜╢

⅜ ≤ ═≡ 2050 ≢│ 20 ╣╢⅜⁸∕╣ 2090 ╕≢⌐│ ⅝⌂ │

∂⌂™⁹RCP8.5◦♫ꜞ○≢│ 2050 ⁸2090 ⌐⌂╢⌐≈╣≡ ⅜ ⌐

╣⁸ ─ ╛ ⅜ ↕╣╢ ⁹133054)  ∂ↄ ╩ ≤⇔≡⁸ⱡꜞ

┘꞉◌ⱷ ⌐ ∆╢ ⅛╠ ╩ ⇔√ ⌐╟╢≤⁸ ─ ╣≤

─ ⅜ ↕╣⁸ ⅜ ∆╢ ⅜№╢↓≤╛⁸ ⅜ ≤⌂╢ ⅜ ∆

╢ ⅜ ↕╣≡™╢ RCP2.6◦♫ꜞ○⁸RCP8.5◦♫ꜞ○╩ ≤⇔√MRI- CGCM3⸗♦ꜟ

⌐╟╢ ╩ ⁹133050) ─ ⱡꜞ≢│⁸21 ⌐⅔™≡⁸ ─ ≢

⅜ ╣╢↓≤⌐╟╢ ─ RCP2.6◦♫ꜞ○ ╛⁸ ≢ 10 ⌐ ≢

⅝⌂™ RCP8.5 ◦♫ꜞ○ ⅜ ↕╣≡™╢╒⅛⁸ ꞉◌ⱷ≢╙ 21 ⌐⅔™≡⁸

─ ≢ ⅜ ∆╢ RCP8.5◦♫ꜞ○ ⅜ ↕╣≡™╢⁹133055)  

∕─ ─ ╩ ∆╢ ─ ─ ╛ ⌐╟╢ ─ ⁸
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─ ⌂≥⅜ ↕╣≡™╢⁹ ─ 2 8 ─ ╩ ™≡ ─ ─

╩ ⇔√ ⌐╟╢≤⁸ ⌐╟╡ⱱfi♄꞉ꜝ ▪◌⸗◒─ ⅜ ⇔⁸2100

⌐│ ─ ™ ≢ ∆╢≤ ↕╣≡™╢⁹ SRES A2 ◦♫ꜞ○⌐ ≠ↄ BCCR- BCM2.0, 

CGCM3.1(T47) , C NRM- CM3⌂≥ 12─⸗♦ꜟ⌐╟╢ ╩ ⁹133056) ─ ╩

™≡ ─◌☺ⱷ─ ╩ ⇔√ ⁸RCP2.6◦♫ꜞ○⌐╟╢ ─╙≤≢│⁸

⌐╟╢ ─ ─╖ ∆╢⅜⁸RCP8.5◦♫ꜞ○≢│ ⌐╟╢

≤ ─ ─ ⌐╟╡ 2090 ⌐│↓╣╕≢ ≢№∫√ ≢ ⅜ ⌐⌂╢≤

─ ⅜ ╠╣≡™╢ MIROC5, MRI- CGCM3⌂≥ 17─ CMIP5⸗♦ꜟ⌐╟╢ ─

╩ ⁹133057) ⸗♦ꜟ╩ ™√ ⌐╟╡ ⅛╠ ─

◌☺ⱷ ─ ╩ ⇔√ ≢│⁸2050 ⌐⅔™≡RCP2.6 ◦♫ꜞ○≢│ ─ ╩

≢⅝╢ ⅜№╢⅜⁸RCP8.5 ◦♫ꜞ○≢│ ─ ≢ ⌐ ∆╢ ⅜

↕╣≡™╢⁹ ⁸ ⱱfi♄꞉ꜝ │ RCP2.6◦♫ꜞ○≢│ 2090 ≢╙ ≢⅝⌂™

⅜⁸RCP8.5◦♫ꜞ○≢│ ─ ↄ─ ≢ ≤⌂╢≤∆╢ ╙№╢⁹133054)

≤ ╩ ↕∑⁸ ─◌☺ⱷ⌐ ╓∆ ╩ ═√ ≢│⁸ ⅜

⌐⌂╢ ⌐⅔™≡ ⅜ ∆╢↓≤⅜◌☺ⱷ─ ─ ⌐⌂╢≤ ↕╣≡™╢⁹

133058)  ) ⁸ ─ ⌐╟╢ ⌐ ∆╢ ⌐╟╢≤⁸ ⌐╟╡ 21

⌐│▪▬◗─ ┘ ⅜ ⇔ RCP8.5◦♫ꜞ○ ⁸21 ≢│ √⌂

⅜ ∆╢ ⅜ ↕╣≡™╢ RCP2.6◦♫ꜞ○⁸RCP8.5◦♫ꜞ○╩ ≤⇔

√MRI- CGCM3⸗♦ꜟ⌐╟╢ ╩ ⁹133050) ─ ─ ⌐ ≠⅝ ≢─

⁸◘fi◗⁸ ─ ╩ ⇔√ ⁸ ◘fi◗⅜ ≤─ ─

∆╢≤™℮ ⌂ ≤⁸ ─ ⌐ ℮ ─ ≤™℮ ⌂

⌐╟╡⁸ ⅛╠◘fi◗⌐ ∆╢↓≤⅜ ↕╣√ MIROC4h⸗♦ꜟ⌐╟╢

╩ ⁹133059)  

 

ⱪꜝfi◒♩fi  

─ ⌐╟╡ ◦●♥ꜝ ─ ꜞ☻◒⅜ ∆╢ ⅜ ↕╣≡⅔╡

133060)  ⁸ ⌐ ℮ ┼─ ⅜ ↕╣╢⁹╕√⁸ ⌐╟╡ ─ ⅜

⇔ 133044,1 33045) ─┼™ ꜞ☻◒─ ╙ ↕╣╢⁹ ┘ ≢│⁸21

RCP2.6◦♫ꜞ○ ⌐⅔™≡ ⌐◦ꜗ♇♩Ⱡꜝ ⅜ ⇔╛∆™ ≤⌂╢↓≤⅜ ↕╣

≡™╢ MRI- NHRCM02, MRI- CGCM3⸗♦ꜟ⌐╟╢ ╩ 133055)  
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ה ה ─ ≤  

 ̧  

ₒ ₓ 

RCP2.6 ┘ 2ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

⌐╟╢ ─ ─ ⁸ ─ ⁸ ─ ─ ╛ ─ ⅜

⌐ ∂≡™╢⁹╕√ ┼─ ⅜ ™ ─ ─ ╙ ↕╣≡™╢⁹↕╠⌐

ⱪꜝfi◒♩fi─ ─ ╛ ⁸ ≢─ ─ ⅜ ↕╣≡™

╢⁹↓℮⇔√ │ ⌐ ╪≢⅔╡⁸ ⌐ ┼─ ⅜ ™ ⌐⅔™≡ ה

┼─ ⅜ ⌐⌂╢⁹ 

RCP2.6 ┘ 2ϴ  

I PCC ⌐╟╢≤⁸ ─ ╩ ↑╛∆™ ╩ ∆╢ ─ ╛◖fiⱩ │⁸

2ϴ╩ ⅎ╢ ≢ ™ꜞ☻◒⅜ ↕╣≡™╢⁹ ┼─ ≤⇔≡⁸ⱡꜞ ≢│ ─

─ ╣⌐╟╢ ─ ⁸ ─◌☺ⱷ ─ ≢│ ⌐╟╢ ─

⅜ ↕╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

─◖fiⱩ≢│ ─ ⌂ ⁸ⱡꜞ ≢│ ─ ╛ ⁸꞉

◌ⱷ ≢│⁸ ⇔ ─ ╣╛ ─ ⅜ ↕╣≡™╢⁹▪◌⸗◒≢│ ╛ ⁸

◌☺ⱷ≢│↓╣╕≢─ ≢─ ⅜ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ ™ 

⌐⁸ ⌐╟╢ ─ ⁸ ≤⇔≡ ⌂ ─ ⁸ ⱪꜝfi◒♩fi─

─ ⅜ ≢ ╘╠╣╢⁹╕√⁸ ┼─ ─ ╛ ╩ ∆╢

─ ה ⌐│ ╩ ∆╢√╘⁸ ⌂ ⅜ ≢№╢⁹ 

 ̧ ₒ ₓ  

⌂ ⌐╟╢ ┼─ ⅜ ₁⌂ ≤⇔≡ ╘╠╣⁸ ⌐ ∆╢ ה

╙ ™⁹╕√⁸ ◦♫ꜞ○╩ ™√ ⌂ ⅜ ⇔≡™╢⁹╕√⁸IPCC⌐╟╢

≢╙ ╛◖fiⱩ│ 2ϴ╩ ⅎ╢ ≢ ™ꜞ☻◒⅜№╢↓≤⅜ ↕╣≡™╢⁹ 
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3.2  

ה ⌐⅔↑╢ ⌐╟╢ ─ │⁸ 3- 3⌐ ∆≤⅔╡≢№╢⁹ 

【水環境分野】 

⌐╟╢ ─ │⁸ ╛♄ⱶ ⁸ ⁸ ╛ ─ ╩ ↕

∑⁸ ⌐╙ ╩ ╓∆ ╣⅜№╢⁹╕√⁸ ⌐╟╢ Ɽ♃כfi─ │⁸♄ⱶ

╛ ┼─ ╩ ↕∑⁸ ╛ ≢│⁸ ⅛╠─ ─ ╙

↕╣╢⁹ 

【水資源分野】 

⌐╟╢ Ɽ♃כfi─ │⁸ ─ ╛ ─ ⁸ ─

⌐╟╢ ─ ╛ ─ ╩ ⅝ ↓∆⁹ ─ ⌐╟╡⁸ ה

─ ╛⁸ ₁─ │ ∆╢↓≤⅜ ↕╣╢⅜⁸ ─ ─ ≤≤╙

⌐ ⅜ ∆╢↓≤╛ ─ ⌂≥⌐╟╡⁸ ⌐ ╩ ∆╢↓≤⅜≢⅝⌂™

╙ ↕╣╢⁹╕√⁸ ─ │⁸ ╛ ⌐⅔™≡ ╩

↕∑⁸ ╩ ⅝ ↓∆⁹ 

↓╣╠─ │⁸ ╛ ⁸ ─ ⌐╙ ╩ ╓∆⁹ 

ḱ

ӷ
( )

( )

ṕ Ṗ

-

 

図 3-3 気候変動により想定される影響の概略図（水環境・水資源分野）35 

                                                        
35 │⁸ ⌐⅔™≡ ↕╣√ ─ ⅛╠⁸ ⌐⅔™≡ ↕╣╢ ה ─ ⌂ ╩

⇔⁸ ↕╣╢ ה ≤─ ╛ ┼─ ╩ ⌐ ⇔√╙─≢№╢⁹⇔√⅜∫≡⁸

─ ╛ ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ ─₈ ה ₉

│⁸ ─ ⌂ ™ ≤⁸∕─╒⅛ ה ⌐ ⌂ ╩ ╓∆ ™

─ ⌐ ↑≡™╢⁹ ⅜ ⌐⌂╡∆⅞╢─╩ ↑╢√╘⁸ ─ ⌂ ™ ─Ⱳ♇◒☻ ─

│ ⇔≡™⌂™⁹ 
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 ̧ 文献数・構成等の変化 

─ ⌐⅔™≡⁸ ה ≢│⁸ ≢ ⇔≡™╢ ╩ ™

≡ 88 ─ 39 ⁸ 48 ⁸ 1 ╩ ⇔≡⅔╡⁸↓─℮∟⁸

─ ⅛╠ √⌐ ↕╣√ │ 73 ≢№╢⁹ ⌐ ╢≤⁸₈ ♄ה

ⱶ ₉⁸₈ ₉╛₈ ₉⁸₈ ₉⌐⅔™≡

⅜ ⌐ ⇔≡™╢⁹⌂⅔⁸ ─ ⅛╠─ ─ │⌂™⁹ 

 ̧ 気候変動による影響の概要 

─  

≢│⁸ ─ ─ 265 ─℮∟⁸ │ 76%⁸ │ 94%≢ ─

⌐№╢ ⁸ ⌐ ─ ה ה ⌐⅔↑╢ ─ ⁸∕╣⌐ ℮ ─

⁸ ─ ─ ─ ─ ─ ⅜ ∂≡™╢↓≤⅜ √⌐ ╠⅛≤⌂∫√⁹

≢│⁸ ה ⌐ ℮ ⌐╟╢ ─ ⁸ ─ ─ ⌐╟╢

─ ─ ⁸ ה ─ ─ ─ ⅜ ⇔√↓≤⅜ ↕╣≡™

╢⁹ √⌐ ↕╣≡™╢ ≤⇔≡⁸ ⌐⅔↑╢ ┼─ ─ ╛ ⌂ ─

꜠fi☼─ ⌂≥⅜ →╠╣╢⁹ 

↕╣╢  

≢│⁸ ⌐ ↕╣╢♄ⱶ─ ─ ⅜ ↕╣≡™╢⁹ ≢

│⁸ ─ ⌐╟╢ ─ ⁸ ─ ⅜ ⌐ ╦╢↓≤⌐╟╢ ─

⁸ ─ ─ ⌐╟╢ ─ ⁸ ─ ⌐╟╢ ─ ─

⁸ ─ ⌐╟╢ ─ ≤ ─Ⱶ☻ⱴ♇♅⁸ ─ ⌐ ℮

─ ╛⁸∕╣⌐ ∆╢ ─ ┼─ ה◒☻ꜞ ꜞ☻◒─ ─ ⁸

╛ ⌐╟╢ ─ ⌐╟╢ ∆═╡ ─ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ 重大性・緊急性・確信度評価の概要 

ה ≢│⁸ ─ ╛ ⅜ ≤ ↕╣╢↓≤⅛╠⁸ ─ │

₈ ⅜ ╘╠╣╢₉≤ ↕╣╢ ⌐№╢⁹ 

 

⇔⅛⇔⌂⅜╠⁸ ↕╣√ ⌐ ≠⅝⁸₈ ₉⌐≈™≡│⁸ ⌐ ∂≡

™╢ ⅜ ↕╣√↓≤ ⅛╠⁸ ⅜ ≤⌂∫√⁹╕√⁸₈ ┘

₉⁸₈ ₉─ 2≈─ ⌐≈™≡│⁸ ≢№╢╙──

⸗♦ꜟ╩ ™√ ⌂ ⅜ ╦╣≡™√√╘⁸ ⅜ ↕╣√⁹ 

 

ₒ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐ ℮ ⱶ♄ה ─ ─ ┘⁸ ╛ ─

⌐ ℮ ─ ╩ ℮⁹╕√⁸ ─ ⌐ ℮ ─ │ ─₈ ה

₉≢⁸ ┼─ │ ≢ ╡ ℮⁹ 
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 ̧ ⌐╟╢ ─ │⁸ ─ ╩ ↕∑╢⁹ 

 ̧ ♄ⱶ ─ ─ │⁸ ⱪꜝfi◒♩fi─ ─ ⁸ ─ ─

⌐╟╢ ─ ─ ⌂≥╩ ∂≡⁸◌ⱦ ╛

─ ⌂≥ ╩ ↕∑╢ ⅜№╢⁹╕√⁸ ─ ⌐ ™⁸ ⅜

↕╣≡ ─ DO36 ╩ ⅝⁸ ⅛╠─ ─ ╩ ⅝ ↓∆

⅜№╢⁹ 

 ̧ ⌐╟╢ ─ ─ ⌐╟╡⁸♄ⱶ ┼─ ─ ⌐ ℮SS

─ ⅜ ↕╣╢⁹ 

 

─  

₡  ₢ 

 ̧ ─ ⌐⅔↑╢ 1981 2007 ─ ╩ ═√≤↓╤⁸265 ─℮∟⁸

│ 76%⁸ │ 94%≢ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ─ ⌐ ℮ ─ ⅜ ↕╣≡™╢⅜⁸ ─ │⁸ ⌐⅔™≡

∏⇔╙ ─ ≤ ≢⅝╢╦↑≢│⌂™≤─ ╙№╢⁹ 

 ̧ ≢⁸ ⅜ 10ϴ╩ ⅎ╢≤▪○◖─ ⅜ ↄ⌂╢ ╩ ∆ ╙№

╡⁸ ⌂ ⅜ ≢№╢⁹ 

 

─ ⌐⅔↑╢1981 2007 ─ ╩ ═√≤↓╤⁸265 ─℮∟⁸ │76%⁸

│ 94%≢ ─ ⅜ ↕╣≡™╢⁹211025)    

∕─ ≢⁸ ─ 20♄ⱶ ⌐⅔™≡│⁸ ⁸ ⁸ ⁸

Chl- a ⁸ ꜞfi ⁸ ⌐≈™≡⁸ ₁≢│ ╛ ─ │╖╠╣

╢╙──⁸ ⇔≡ ─ ╛ ⅜ ╪≢™╢≤™℮╟℮⌂ ─ ─ │

╖╠╣⌂⅛∫√↓≤╙ ↕╣≡™╢ 211002)⁹ 

╕√⁸♄ⱶ ─ ≤ ≢ ╩ ⇔≡™╢ ╙№╢⁹1993 2006 ─ ⌐≈™

≡⁸ 9≈─♄ⱶ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ╩

═√≤↓╤⁸ ⌐│ ⅜ ≤ ╦╣╢ ⅜ ≡─♄ⱶ ≢ ╘╠╣

√⁹ ⌐ ⇔≡│⁸ ⌐╟╢ ⁸ ─ ╕╡⁸ 37─ ╕╡⌂

≥─ ⌐╟╡⁸ ╩ ∆♄ⱶ ≤ ─♄ⱶ ─ ⅜ ⇔≡™√⁹211003)  

≢│⁸1976 2005 ─ 30 ≢ ⅜ 1.5ϴ ⇔√↓≤⌐╟╡⁸ ─

↔≤─ ╙╦∏⅛∏≈≢│№╢⅜ ⌐№╡⁸ ⌐ 15m ≢─ ─ ⅜

─ ╟╡╙ ≢№╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ─ ⌐ ∫≡⁸ ─ ⅜

∆╢↓≤╙ ↕╣≡™╢⁹211004)  

                                                        
36 ⌐ ↑≡™╢ ─ ⁹ 
37 ─ ╘╠╣√ ≤⁸∕─ ─ √™ ─ ⌐ ↕╣╢ ⅜ ⌐ ∆╢ ─↓≤⁹

⅜ ↕╣╢≤⁸ ⅜ →╠╣ ─ ⅜ ↕╣⁸ ╩ ↕∑╢ ─ ≈≤⌂╢⁹ 
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─ ⌐ ℮ ─ ╙ ↕╣≡™╢⁹ 

ﬞ ≤ ⌐⅔↑╢ ─ ╩╙≤⌐⁸ 30 ─ ≤ ─ ╩

≢ ≤ ╩ ∆╢ ⌐╟╡ ⇔√ ⌐╟╣┌⁸ ─

⌐ ⇔≡⁸ ﬞ ≢│COD ⅜ ⁸DO⅜ ╩ ⇔√⁹211005)╕

√⁸ ─ ≢│⁸pH⅜ ⁸DO≤ NO3- N ⅜ ╩ ∆↓≤⅜

↕╣≡™╢⁹211005) ─ ─ ╣╛ ─ 211006)⌐╟╢ 211007)─

╙ ↕╣≡™╢⁹ 

⁸ ⁸ ─ │⁸ ⌐⅔™≡ ∏⇔╙ ─ ≤ ≢⅝╢

╦↑≢│⌂™≤─ ╙№╢ 211008)⁹ 

╕√⁸ ≤ ╛∕─ ≤─ ╩ ⇔√ ≢│ ≤ ⁸ ≤

⁸ ≤╙⁸ ⌂ │ ↕╣≡™⌂™≤─ ╙№╢ 211009)⁹↓─ ≤⇔≡⁸

─ │⁸ ╛ ─ ⁸ ⁸ ⌂≥⁸ ₁⌂ ⅜ ⌐ ⇔

√ ≢№╡⁸∕╣╠│ ⌐╟∫≡ ⅝ↄ ⌂╢√╘⁸ ≤─ ⅜ ≢⅝

⌂⅛∫√ ⅜№╢⁹ 

⇔⅛⇔⁸ ⅜10ϴ╩ ⅎ╢≤▪○◖─ ⅜ ↄ⌂╢ 211001)╛⁸ ♄ⱶ

⌐⅔™≡⁸◌ⱦ ⱪꜝfi◒♩fi─ ⌐╟╡ ⅜ ⇔≡™╢⌂≥

211010, 211011 ⁸ ─ 211013, 211014)⅜ ⇔≡™╢≤─ ╙ ↕╣≡⅔╡⁸

⌐♃כ♦⌂ ≠ↄ ⅜ ≢№╢╙──⁸ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ 

─ ◌ꜟ♦ꜝ ≢№╢ ⌐⅔™≡⁸2013 2016 ⌐ 4 ─

╩ ═√ ⌐╟╢≤⁸1978 2018 ─ ≤ 1 3 ─ ≤♩꜠fi♪38

│⁸ ≤╙⁸97 % ─ ≢ ⌐№╡⁸1 3 ⅜ ∆╢↓≤│⁸

⁸12 ─ ⌐ ↄ ─ ╩ ╠∑⁸ ⇔≡╙ ⅜ ↄ⁸ ≤⇔

≡⁸ ─ ≤ ╩ ↄ↓≤⅜ ↕╣╢⁹╕√⁸1989 2019 ⌐⅔↑╢ 2 3

≤ 1 ─ ≤♩꜠fi♪ 38│⁸ ≤╙⁸97 %─ ™ ≢ │

⌐№╢⁹1 │⁸12 ─ ≤ 1 2 ─ ─ ─

⌐ √╢√╘⁸1 ─ │⁸ ┼─ ≢ ↓╢ ⅜ ⅎ╠╣⁸╟╡

⅜ ⇔⌐ↄ™ ╩ ⅎ╢↓≤⅜ ↕╣≡™╢⁹↕╠⌐⁸ ⌐ ∆╢ ─ ╩

═╢√╘⁸10 ⌐ ⅜ ⌐ 0.28 ϴ ∆╢≤⇔√ ─ ╩ ∫√ ⁸2013

⁸2014 ⁸2016 ≢ ⅜∕╣∙╣⁸9.1%⁸57.0%⁸83.3% ⇔⁸ ╒≥ ⅜ ™

↓≤⅜ ⅛∫√⁹211012  

  

                                                        
38 ▪ⱷ♄☻  ⁹♃כ♦



85 

↕╣╢  

₡  ₢ 

 ̧ RCP2.6⁸8.5 ◦♫ꜞ○╩ ™√ ≢⁸ 37─♄ⱶ─℮∟⁸ ⌐ ↕╣╢♄ⱶ⅜

2100 ≢ ⇔⁸ ⌐ ≢─ ⅜ ↄ⌂╢ ⅜№╢⁹ 

 ̧ │ ≢№╢╙──⁸RCP8.5◦♫ꜞ○╩ ™√ ⁸ ⁸ ≢│⁸21 ─

⁸ ─ ╛⁸ ⌐ ℮ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ RCP8.5◦♫ꜞ○╩ ™≡ ─♄ⱶ╩ ⌐⇔√ ≢│⁸ ─ ─ ⌐ ℮

SS─ ⌐╟∫≡⁸ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹√∞⇔⁸ ┘

⅜ ⌐ ⅎ╢ │⁸ ─ ⌐╟∫≡ ⌂╢

╙ ↕╣≡™╢⁹ 

 ̧ ⌐╟╢ ╛ ─ ─ ⌐ ℮ ─ ╛ ─

╛ ─ ⌐╟╢ ⱶ♄ה ┼─ ⌐≈™≡│⁸ ⌂ ─

│ ≢⅝≡™⌂™⁹ 

 

⸗♦ꜟ╩ ⇔≡ 37─♄ⱶ╩ ⌐ ╩ ⇔√ MIROC5⌐╟╢

╩ ⌐╟╣┌ RCP2.6◦♫ꜞ○≢│⁸ ─ ⌐⅛⅛╦╠∏ 2010 2050

⌐⅛↑≡ Chl-a ⅜ ≢ 1.2 1.3 ⁸ ≢⅔╟∕ 1.1 1.2 ⌐ ∆╢

↓≤⅜ ↕╣≡™╢⁹↓╣⌐ ⇔⁸2050 2100 ⌐⅛↑≡│⁸ ⁸ ≤╙⌐ 1

1.1 ─ ╛⅛⌂ ≤⌂╢ ≢№∫√⁹ ≢⁸RCP8.5 ◦♫ꜞ○≢

39─ ⅜ ─ ⁸ ≢│⁸2010 2050 ⌐⅛↑≡ Chl-a

⅜ 1.3 ⌐ ∆╢⅜⁸2050 2100 ≢│ 1.4 ∆╢ ≤⌂∫√⁹

≤ ↕╣╢♄ⱶ ─ ⌐⅔™≡│⁸ ≢ ╩ ⇔≡™⌂™ ⁸ ≤

↕╣╢♄ⱶ ─ │ 2010 ≢│╦∏⅛ 3 ≢№╢⅜⁸2100 ⌐⌂╢≤⁸RCP2.6

≢│ 6 ⁸RCP8.5≢│ 12 ⌐╕≢ ⇔⁸ ─ ╟╡ ™↓≤⅜ ↕╣≡™╢⁹

211015,211016) ╕√⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ≢│⁸ ╛ ─ ⁸

─ ╛ ⱪꜝfi◒♩fi ♄ⱶ ─ Chl-a ┘ Chl-a─ 25ɡg/L

⅜ ↕╣≡™╢ RCP2.6⁸RCP4.5⁸RCP6.0⁸RCP8.5◦♫ꜞ○╩ ≤⇔√MRI-NHRCM20

⌐╟╢ ╩ ⁹211017) ⅜ ─ ⌐ ⅎ╢ ╩ ⇔√ ⌐╟╢

≤ MRI-NHRCM02 ⌐╟╢ ╩ ⁸RCP8.5 ◦♫ꜞ○⌐⅔™≡⁸ ≢│⁸ ─

⌐ ™⁸▪○◖ ─ ≤⌂╢ ─ ∆╢ ⅜⁸ ⅛╠ 21 ⌐⅛↑≡⁸

2 ﬞ ↄ⌂╢ ⅜№╡⁸▪○◖⅜ ≤⌂╢ ⅜ ∆╢ ⅜№╢↓≤⅜ ↕

╣≡™╢⁹211018) ╕√⁸ ⌐⅔™≡│⁸ ⌐ ℮ ≤⇔≡│⁸ ⌐Ⱨכ◒╩ ⅎ╢

ⱪꜝfi◒♩fi Chl.a ─ ⅜⁸ ⌐ ™ ∆╢≤ ↕╣≡™╢⁹╕√⁸ ⌐

─ ─ ⌐╟╡⁸ ─ ⱪꜝfi◒♩fi Chl.a ─Ⱨכ◒ ⅜ ∆╢

≤ ↕╣≡™╢⁹ ≢│⁸ ⌐ ═≡ ⅜ ™√╘⁸ ╟╡

                                                        
39

 ♄ⱶ ≢ ⱪꜝfi◒♩fi⅜ ∆╢↓≤⌐╟╢ ⌐ ∫≡ ∆╢ ─ ╩

≤⇔≡ ↕╣≡™╢ ⁹ 
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⌐╟╢ ⅜ ⅝ↄ⁸↓╣╕≢⌐╙ ─ ⅜ ╠╣√⅜↓╣⅜ ∆╢≤≤╙⌐⁸

─ ⌐╟╡⁸ ─ ⅜ ╟╡ ↄ⌂╢≤ ↕╣≡™╢⁹RCP2.6⁸

RCP 8.5◦♫ꜞ○╩ ≤⇔√MRI-NHRCM20⁸RCP8.5◦♫ꜞ○╩ ≤⇔√MIROC5mid⁸GFDL-

3CM⌐╟╢ ╩ ⁹211019)  

⌐⅔™≡│⁸ ─ ⌐╟╡ ⅜ ∂⌂ↄ⌂╢ ⅜ ∂⁸╕√

⅜ ∆╢ ⅜ ⅎ╢↓≤≢ ─ ─ ⅜ ∆╢ ⅜ ∂╢↓≤⅜

↕╣≡™╢ RCP2.6⁸RCP 8.5◦♫ꜞ○╩ ≤⇔√MRI-NHRCM20⁸RCP8.5◦♫ꜞ○╩

≤⇔√MIROC5mid⁸GFDL-3CM⌐╟╢ ╩ ⁹211019) ⌐╟╢ ה

─ ┼─ ╩ ⇔√ ⌐╟╢≤ MRI- CGCM3⌐╟╢ ╩ ⁸RCP8.5◦

♫ꜞ○⌐⅔™≡⁸21 ─ │⁸ │ ⁸ ≤╙ ≢ 4.0ϴ≤

≢№∫√⅜⁸ │⁸ ─ ™ ─ +3.9ϴ ⅜ ⁸ +3.0ϴ ╟╡╙

⅝⅛∫√⁹ ⌐ ™⁸ ─ ⅜ ∆╢↓≤⌐╟∫≡⁸ ⁸ ⌐ ∆

╢ ⅜ ⇔⁸ ⅜ ∆╢ ⅜№╢⁹╕√⁸21 ─ ╙⁸ ⌐ ↄ

⌂╢ ⅜№╢⁹ ─ ⅜ ™ ─ +2.7PSU⁸ +5.4PSU ─

⅜⁸ +1.4PSU⁸ +1.0PSU ╟╡╙ ⅜ ⅝⅛∫√⁹⌂⅔⁸ ╟╡╙ ─

⅜ ─ ⅜ ⅝™─│⁸ ─ ⅜ ╟╡╙ ⅜ ↄ⁸ ─ ⅜ ™√╘⁸

≤ ─ ™ ⅜ ∫≡⅝√ ≢№∫≡╙⁸∕─▬fiⱤ◒♩⅜ ⌂╢⅛╠≤

ⅎ╠╣╢⁹↕╠⌐⁸ ⌐ ═⁸21 │ 40⅜ ⇔≡™╢ ⅜ ↄ⌂╡⁸ ─

Ⱨ⁸╡№≢ 9 ⅜◒כ ╟╡╙ 2 ﬞ ╒≥ ╕╢≤ ↕╣≡™╢⁹ ⌐⅔↑╢▪○◖

─ ╩ ™≡⁸ ≤ 21 ─▪○◖─ ╩ 1 ≢ ⇔⁸∕─ ╩

⇔√≤↓╤⁸21 │⁸ ╟╡╙ 2.2 ⅜ ╕╢≤ ↕╣≡™╢⁹211020) 

─ ♄ⱶ╩ ⌐⇔√ RCP4.5◦♫ꜞ○╩ ≤⇔√ GFDL- CM3⌐╟╢

╩ ⌐⁸WRF⌐╟╡♄►fi☻◔כꜟ⇔√ ╩ ≢│⁸ ⸗♦ꜟ≤

⸗♦ꜟ╩ ™≡ ─♄ⱶ┼─ ─ ╛⁸DO─ ⁸SS ─ ⌂≥⅜ ↕╣≡

™╢⁹211021, 211022  ⌐№╢ ♄ⱶ⁸ ﬞ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ╩ ⌐⇔√

≢│⁸ ─ ─ ⌐ ℮ SS─ ⌐╟∫≡⁸ ─ ⅜ ∆╢↓≤⅜ ↕╣≡

™╢⁹√∞⇔⁸ ┘ ⅜ ⌐ ⅎ╢ │⁸ 41─

⌐╟∫≡ ⌂╢ ╙ ↕╣≡™╢ RCP8.5◦♫ꜞ○╩ ≤⇔√ MIROC5⌐╟╢

╩ ⁹211023)  

╕√⁸ ≢│ ⱪꜝfi◒♩fi─ ─ ⁸ ה ⌐⅔↑╢ ⌂

⌐╟╡⁸ ─ ≢ ╡ ↑⌂™ ⅜ ∆╢≤™∫√↓≤╛⁸

─ ⅜ ↕╣≡™╢⁹211024)  

 

 

                                                        
40 №╢™│ ─℮∆™ ≤ ─ ™ ≢│⁸ ─ ⅜ ™ ⅜ ⅝™ √╘⁸

│ ⁸ │ ≤ ╩⌂⇔⁸∕─ ⅜│∫⅝╡≤ ⅛╣⁸ ≈─ ─ ≢│ ⅜ ⌐ ∆╢↓≤

⅛╠⁸↓─ ─↓≤╩ ≤™℮⁹ 
41 (m3) (m3)≢ ↕╣╢⁹ 
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ה ה ─ ≤  

 ̧ ₒ ₓ 

RCP2.6 ┘ 2ϴ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

⌐⁸ ♄ⱶ ⌐⅔™≡⁸◌ⱦ ⱪꜝfi◒♩fi─ ⌐╟╡

⅜ ╛⁸ ─ ⅜ ⇔≡™╢≤─ ⅜ ↕╣≡™╢⁹ ╛♄ⱶ

│⁸ ה ─ ⌐╟╡♄ⱶ ≢─ ╛ ⱪꜝfi◒♩fi─ ─

╛ ∆╢ ─ ⁸ ─ ─ ⌐╟╢ ─ ─ ⁸

⌐ ⇔™ ⅜ ↕╣╢⁹╕√⁸ ≢╙ ─ ╛ ─ ⅜ ↕╣≡

™╢⁹ ⱶ♄ה ─ ה ─ │⁸ ≤⇔≡⁸ ⌐ ⅎ╢ │ ≢№

╡⁸ ⌐ ℮ ┼─ ⌐⅔↑╢◖☻♩─ ≤™∫√ ┼─ ╙ ↕╣╢⁹

─ │ ─ ⱶ♄ה ≤ ⌐ ┘⁸ ┼─ ╙ ╘⁸ ⇔√

│ ⌐ ⌐ ∑╢╙─≢│⌂™⁹ 

RCP2.6 ┘ 2ϴ  

37─♄ⱶ⌐⅔™≡ 2010 2050 ⁸2050 2100 ⌐⅛↑≡ Chl- a │∕

╣∙╣ ⇔⁸ ≤ ↕╣╢♄ⱶ ─ ╙ 2100 ≢│ ≢ 6 ≤⌂╢↓≤⅜

↕╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

37─♄ⱶ⌐⅔™≡ 2010 2050 ⁸2050 2100 ⌐⅛↑≡ Chl- a │∕

╣∙╣ ⇔⁸ ≤ ↕╣╢♄ⱶ ─ ╙ 2100 ≢│ ≢ 12 ≤⌂╢↓≤

⅜ ↕╣≡™╢⁹ ⁸ ≢│⁸21 ─ ⁸ ─ ╛⁸

⌐ ℮ ─ ⅜ ↕╣≡™╢⁹ ♄ⱶ⁸ ﬞ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ≢│⁸

─ ⌐ ℮SS─ ⅜ ↕╣⁸ ─ ⅜ ∆╢↓≤╙ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ  

2010 2050 ╕≢⌐♄ⱶ ⌐⅔↑╢Chl- a ─ ⁸ ⌐╟╢ ⅜

∂╢ ⅜№╢⁹ ⁸ ⌐ ⇔≡│⁸ ─ ⁸ ≢ ⌂╙─

╙ ↄ№╡⁸ ─ ™╩⸗♬♃ꜞfi◓⇔⌂⅜╠ ∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹ 

 ̧ ₒ ₓ  

⌐╟╢ ⌐ ⇔≡⁸ ה ─ ─ │ ™⁹ ⁸ ─ ⁸

⁸ ⁸ ⌐ ⇔≡│⁸ ⁸DO─ ⁸ ─ ⁸ ⌂≥⌐⅔™≡⁸

─ ⌐ ⅜╖╠╣╢⅜⁸ ה │ ⌐ ╕∫≡™╢√╘⁸ │

™╕∞ ≤ ↕╣╢⁹╕√⁸ ─ ─ ⌐≈™≡│ ─ ⅜ ╦╣

≡™╢⅜⁸∕╣⅜ ⌐ ╓∆ ⌐≈™≡─ │ ⌂™⁹  
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2   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐ ℮ ╛ ⌐⅔↑╢ ─ ┘⁸ ╛ ─

⌐ ℮ ─ ╩ ℮⁹ 

 ̧ ⌐╟╢ ─ │⁸ ─ ╩ ↕∑╢ ⅜№╢⁹ 

 ̧ ─ ─ │⁸DO─ ⁸DO─ ╩ ∫√ ⌐╟╢ ⁸

─ ⁸ ⱪꜝfi◒♩fi─ ⌂≥╩ ∂≡⁸ ⌐ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 ̧ ⌐╟╡ ≢ ╢ ⌂ ─ ┘ ⅜ ∆╢ ≢│⁸ ╩

↕∑⁸ ─ ╛ ╩ ↕∑╢⁹ 

 ̧ ─ ─ │⁸ ─ ┼ ╩ ╓∆↓≤╙ ↕╣╢⁹ 

 ̧ ⌐╟╢ ─ │⁸ ╛ ─ ─ ╙ ↕╣╢⁹ 

 

─  

₡  ₢ 

 ̧ ─ ─ 1981 2007 ─ ╩ ═√≤↓╤⁸3,121 ─℮∟⁸ │

73%⁸ │ 77%≢ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ─ ⌐ ℮ ─ ╙ ↕╣≡™╢⅜⁸ ─ │⁸

╛ ╛ ⌂≥⌐╙ ↕╣╢√╘⁸ ⌐╟╢ ─

╩ ⌐ ∆╢ ⅜№╢⁹ 

 ̧ ⌐⅔™≡│⁸ ─ ⁸ ─ ⌐╟╡ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ 30 ─ ⌂ ⌐╟╡⁸ ≢ ⅜ ↓╡⁸ ─ ⌐ ⅜

⇔√↓≤╛⁸ ≢│⁸ ⌐ ⌐╟╡ ⅜ ⇔√↓≤⌐╟╡ ⅜

⇔⁸ ─ ⅜ ↕╣√↓≤╙ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ─ ≤⇔≡⁸ ≤ ⇔≡ ⌐ ↄ─ ⅜

∆╢ ≤ ⅜ ∆╢ ─ ─ ╩ ∆╢ ╙№╢⁹ 

 ̧ 1980 ─ ╦╡⅛╠⁸ ⌐ ℮ ─ ─ ─ ⅜ ↕╣≡™╢⁹ 

 

─ ─ 1981 2007 ─ ╩ ═√≤↓╤⁸3,121 ─℮∟⁸ │ 73%⁸

│ 77%≢ ─ ⅜ ↕╣≡™╢⁹212015)   

╕√⁸ ─ 5 ⌐≈™≡⁸1979 2005 ╕≢─ 27 ⌐ ⇔√ ─

│⁸ ≤╙ ⌐№╡⁸∕─ │ 0.012 0.065ϴ≢№∫√↓≤⅜ ↕

╣≡™╢⁹⇔⅛⇔⌂⅜╠⁸ ⱶ♄ה ≤ ⌐⁸ ─ │⁸ ╛

╛ ⌂≥⌐╙ ↕╣╢√╘⁸ ⌐╟╢ ─ ╩ ⌐ ∆╢

⅜№╢⁹ 
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─ ⌐ ℮ ─ ╙ ↕╣≡™╢⁹ 42─ ╟╡⁸ ⁸ ╕√│

⁸ ⁸ ⌂≥⅜⁸ ⌐ ╩ ╓⇔℮╢ ≢№╢↓≤│⁸ ↕╣√

╩♃כ♦ ™√ ⅛╠╙ ╠⅛≤⌂∫≡™╢ 212002)⁹ 

1982 2007 ─ ≤∕─ ─ כ♃☻ꜝ◒≡∫╟⌐⅝ ╩ ™⁸

╩ ≈⌐ ⇔√ ⁸ ⌐╟╡ ⅜ ה ╩ ⇔≡™╢ ╙№╢

╙──⁸ ⌐╟╢ ─ ─ ≤™∫√ ⌐╟╡ ─

™⅜ ─ ™╩ ⅝ↄ ╢ ≤⌂∫√ ⅜ ∆╢↓≤╙ ↕╣√⁹⌂⅔⁸

─ ™⌐≈™≡⁸ ⌐╟╢ ─ ┘ ⅛╠─ ─ ─

№╢ ⌐⅔™≡│⁸ ⌐ ╘╢ ─ ⅜ ─ ≤⌂∫≡™╢↓≤⅜

ⅎ╠╣⁸ ⌐╟∫≡│ ╙ ⌐╟╢╙─≤ ╠╣╢ ⅜ ╣≡™╢≤↓╤╙№╢⁹

212003)╕√⁸ ⌐ ⌐⅔™≡│⁸ ⌐╟∫≡ ╙ ╩ ↑≡™╢ ⅜№╢↓≤

╙ ↕╣≡™╢ 212004)⁹ ▪☺▪─ ≢│⁸ ⌐ ℮ ⁸ ─ ╛

─ ⌐╟╢ ┼ ∆╢ ⅜ ∆╢ ╙ ↕╣≡™╢⁹212005)⇔⅛⇔⌂⅜╠⁸

ⱶ♄ה ≤ ⌐⁸ ─ │⁸ ╛ ╛ ⌂

≥⌐╙ ↕╣╢√╘⁸ ⌐╟╢ ─ ╩ ⌐ ∆╢ ⅜№╢⁹ 

≢│⁸ ─ ─ ≤⇔≡⁸ ≤ ⇔≡ ⌐ ↄ─ ⅜ ∆

╢ ≤ ⅜ ∆╢ ─ ─ ⌐≈™≡ ⇔≡™╢ ╙№╢⁹212006) 

⌐⅔™≡│⁸ ─ ⁸ ─ ⌐╟╡ ⅜ ∆╢↓≤╙

↕╣≡™╢⁹212007 ⌐ ─ ≤ ⌐ ⅜ ─╕╕ ⌐ ↕╣╢

⅜ ∆╢↓≤ 212008,212009 ⅜ ≤⌂╡⁸ ─ ⁸ ⁸

┼─ ⅜ ↕╣≡™╢⁹ ─ ⅜ ∆╢↓≤⌐╟╡⁸ ╛

⌂≥─ ─ ⌐ ℮ ⅜ ∆╢ ⅜ ↕╣╢⅜⁸ ─

≢│ 15 ⌐ ↕╣√ ⌐ ≠⅝ 5 ─ ⌐ ↑≡

─ ⅜ ↕╣≡™╢≤↓╤≢№╢⁹ 

≢│⁸ 30 21 ⌐ ™ ⌂ ⅜ ⇔⁸ ≢ ⅜ ↓∫√

⁸ ─ ⌐ ⅜ ⇔√↓≤⅜ ↕╣≡™╢⁹212010, 212011    

⁸ ≢│⁸ ─ ⌐╟╡ ⅜ ⇔ ⅜ ∆╢√╘⁸ ─ ⅜

↕╣√↓≤⅜ ↕╣≡⅔╡ 212012⁸ ≢│⁸ ─ ─ ⌐╟╡ ⅜

⇔⁸ ⅛╠─ ⌐ ╡ ⅎ╩ ∫√↓≤⅜ ↕╣≡™╢ 212013⁹ 

↕╠⌐⁸1980 ─ ╦╡⅛╠⁸ ⌐ ℮ ─ ─ ─ ⅜ ↕╣≡™╢⁹

212014)  

 

 

 

                                                        
42

 ⌐⅔⅛╣√ ╩╙≈ │⁸∕─ ⌐⅛⅛╦╠∏ ╩ ⇔≡─ ה ⌐╟∫≡⁸

⌐│ ─ ≤ ╡ ∫√ ╩ ∆↓≤⁹ 
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↕╣╢  

₡  ₢ 

 ̧ ⌐⅔↑╢ ─ ─ ≢│⁸1994 2003 ─ ⅜ 11.9ϴ≢№∫√─⌐

⇔≡⁸2030 2039 ≢│ 12.4ϴ⌐ ∆╢↓≤⁸ ⌐ ⌐ ⅜ ⅝ↄ⌂╢↓≤⅜

↕╣≡™╢⁹ 

 ̧ 2090 ╕≢⌐ ≢ ⅜ 8 24% ∆╢↓≤╛ ™ ─ ─ ⌐

╟╡ 9 ⌐ ╙ ⅜ ∆╢↓≤⁸8 ─ ⅜ 5 75% ∆╢≤ ⅜ 1

20% ⇔⁸1 30% ⅜ ∆╢ ╙ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╢ DO─ ⁸DO─ ╩ ∫√ ⌐╟╢ ╛ ─

⁸ ⱪꜝfi◒♩fi─ ⌐╟╢ ─ ╙ ↕╣≡™╢⁹ 

 ̧ ⌐⅔↑╢ ─ ⌐╙ ╩ ╓∆↓≤⅜ ↕╣≡™╢⁹ 

 

⌐⅔™≡⁸ ─ ⌐ ™√ ה ⸗♦ꜟ╩ ⇔ ─

╩ ⇔√ A1B◦♫ꜞ○ ≤⇔√MRI- AGCM3.2S⌐╟╢ ╩ ≢

│⁸ 1994 2003 ─ 11.9ϴ⌐ ⇔≡ 2030 2039 ≢│ 12.4ϴ≢№

╡⁸0.5ϴ ∆╢↓≤⁸ ⌐ ⌐ ⅜ ⅝ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹212015)   

╕√⁸ ⸗♦ꜟ╩ ™≡ ─ ╛ ╩ ⇔√ ≢│⁸2090 ╕≢

⌐ ≢ ⅜8 24% ∆╢↓≤╛ ™ ─ ─ ⌐╟╡9 ⌐ ╙

⅜ ∆╢↓≤ A1B◦♫ꜞ○╩ ≤⇔√ MIROC3.2- hires -MRIה CGCM2.3.2─ ⸗

♦ꜟ⌐╟╢ ╩ 212016) ⁸8 ─ ⅜ 5 75% ∆╢≤ ⅜ 1 20%

⇔⁸1 30% ⅜ ∆╢↓≤ A1B◦♫ꜞ○╩ ≤⇔√MRI- AGCM3.2S⌐╟╢

╩ 212017) ⁸⌂≥⅜ ↕╣≡™╢⁹↕╠⌐⁸ ─ ⌐╟╢DO─ ⁸DO─

╩ ∫√ ⌐╟╢ ╛ ─ 212018)  ⁸ ⱪꜝfi◒♩fi─ ⌐╟╢

─ 212019) ╙ ↕╣≡™╢⁹ 

─ ⅜ ⅝ↄ⌂╢↓≤⅛╠⁸ ╛ ⅜ ⇔⁸ ─ ⅜ ⅝ↄ

⌂╢≤≤╙⌐⁸ ╛ ↑ ─ ⌐╟╡ Ɽ♃כfi⅜ ∆╢⁹╕√⁸ ─

╛ ⌂ ─ ─ ⌐╟╡⁸ ה ─ ⅜ ⇔⁸ ╛

─ ⌐ ╩ ╓∆↓≤⅜ ↕╣╢⁹212020, 212021, 212022, 212023)  

◐ꜗfiⱤ☻╩ ⌐ ╩ ∫√ ≢│⁸ ─ ─ ⌐ ℮ ┼─

╙ ↕╣≡™╢⁹212024)  

⌐⅔↑╢ ─ ╩ ⇔√ ≢│⁸2006 ⌐ ↕╣√ ≤ ∆╢≤⁸

⅛╠ 8m─ ↕─ │⁸2080 ╕≢⌐ 1.2₩3.3°C─ ≢ ∆╢↓≤⅜

↕╣≡™╢ A2⁸A1B⁸B1◦♫ꜞ○ ≤⇔√HADCM3⁸MRI⁸ECHAM5⌐╟╢ ╩ ⁹

212015)  
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ה ה ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

─ │ ─ ⌐ ┬⁹ ⌐╟╢ ─ │⁸ ─ ╩ ↕∑╢

⅜№╢⁹ 

╕√⁸ ⌐╟╡ ≢ ╢ ⌂ ─ ┘ ⅜ ∆╢ ≢│⁸ ─

╩ ↕∑╢⁹ ╛ ─ ⌐╙╟╢⅜⁸ ╛ ─ ה ─ ⌐⅔↑

╢ ⌐╟╡ ∂╢ꜞ☻◒│⁸ ה ה ─∆═≡─ ⌐⅔™≡⁸∕─ ─

╛ │ ≤ ↕╣╢⁹ 

 ̧ ₒ ₓ  

2030 ╕≢⌐⁸ ─╖⌂╠∏⁸ ─ ─ ⌐ ℮ ─ ⅜ ∂╢

│№╢╙──⁸ ─ ⌐ ⇔≡│⁸ ─ ⁸ ─Ⱨכ◒◌♇♩╛ ─

⁸ ⌐ ∆╢ ⌂≥⁸ ≢ ⌂ ⅜ ╙ ⌂ ≤⇔

≡ ⅎ╠╣╢⁹ ─ ⌐╟╢ ─ ⅜ ↕╣≡™╢╙──⁸ ≤─

⌐≈™≡│ ∏⇔╙ ⌐⌂∫≡™⌂™⁹ 

 ̧ ₒ ₓ ™ 

╛ ─ ╛⁸ ⌐⅔↑╢ ⁸ ⌐≈™≡│ ⸗♦ꜟ╛

◦♫ꜞ○╩ ™√ ⅜↕╣≡™╢⅜⁸ ─ │ ◦♫ꜞ○─ ╙№╡ ≢

№╢⁹ ה │ ⌐ ╕╡⁸ ╛ ⌐ ∆╢ ⌂ ─ │

≢ ≢⅝≡™⌂™√╘⁸ │ ≢№╢⁹╕√⁸ ─ ─ ⌐≈™≡│

─ ⅜ ╦╣≡™╢⅜⁸∕╣⅜ ⌐ ╓∆ ⌐≈™≡─ │ ⌂™⁹  
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3   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌐ ℮ ┘ ⌐⅔↑╢ ─ ┘⁸ ─

⌐ ℮ ─ ╩ ℮⁹ 

 ̧ ⌐╟╢ ─ │⁸ ╛ ─ ╩ ↕∑╢ ⅜ ↕╣╢⁹ 

 ̧ ╛ ⌐⅔↑╢ ─ │⁸ ⌐╙ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 ̧ ╕√⁸ ─ ─ ⌐╟╢ ⅛╠─ ─ ⌂≥⌐╟╢ ┼─ ╙

↕╣╢⁹ 

 ̧ ⌐╟╡ ↕╣╢ │⁸ ⌐ ∆╢↓≤≢ ─ ▬○fi

pH ╩ ↕∑⁸ ╩ ↕∑╢↓≤⅜ ↕╣≡™╢⁹ 

 

─  

₡  ₢ 

 ̧ 207 ─ ♃כ♦ 1970 2010 ╩ ⇔√ ⁸132 ≢ ⌂

0.039ϴ/⁸ 0.001ϴ/ 0.104ϴ/⅜ ↕╣≡™╢⁹⌂

⅔⁸↓─ ⅜ ╠╣√ ⌐│⁸ ⌂ ╩ ↑√ ⅜ ╕╣≡™╢↓≤⌐

⅜ ≢№╢⁹ 

 ̧ ≢│⁸ ⌂ №╢™│ │ ╘╠╣⌂⅛∫√≤─ ╙№╢⁹ 

 ̧ 289 ─ ─ pH♦כ♃ 1978 2009 ╩ ™≡ ⇔√ ⁸ ⌂

0.0014/ 0.0024/ ⌐№╢↓≤⅜ ↕╣≡™╢⁹ 

 

207 ─ ♃כ♦ 1970 2010 ╩ ⇔√ ⁸132 ≢ ⌂

0.039ϴ/⁸ 0.001ϴ/ 0.104ϴ/⅜ ↕╣≡™╢ 213001)⁹ 

⌂⅔⁸↓─ ⅜ ╠╣√ ⌐│⁸ ⌂ ╩ ↑√ ⅜ ╕╣≡™╢↓≤⌐

⅜ ≢№╢⁹ 

⁸ ─ 5 ⌐⅔↑╢ ≢│⁸ ⌂ №╢™│ │

╘╠╣⌂⅛∫√≤─ ⅜№╢ 213002)⁹ 

⌂⅔⁸ ─ ─ │⁸1900 ⅛╠ 2019 ╕≢─

⌐⅔™≡ 0.0114ϴ/ ≢№╢⁹ 

⌐⅔™≡⁸289 ─ pH♦כ♃ 1978 2009 ⅛╠⁸ 0.0014/ 0.0024/

⌐№╢↓≤⅜ ↕╣≡™╢⁹213003  
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↕╣╢  

₡  ₢ 

 ̧ ─ ה ─ ╩ ∫√ ⌐⅔™≡│⁸RCP8.5◦♫ꜞ○╩ ≤⇔

≡⁸ ⌐⅔↑╢ ⅜ ↄ ≢ 6 ─ 3.58 ⁸ │ 12 ─ 2.8 4 ─

⅜ ∆╢ ╙№╢⁹ 

 ̧ ─ ─ ⌐≈™≡ ⇔√ ≢│⁸ 2ϴ ⇔⁸ ⌐ ≢─

⅜ ≢№╢ ⅜ ™⁹ 

 ̧ ╩ ≤⇔√ ≢│⁸2046 2065 ⌐⅔↑╢ AMeDAS ⌐⅔↑╢ ─

10 m/s ─ │ ∆╢ ⅜ ↕╣≡⅔╡⁸DO ─ ⅜

≤⌂╢ ╣╙№╢↓≤⅜ ↕╣≡™╢⁹ 

 

─ ה ─ ╩ ∫√ ⌐⅔™≡│⁸RCP8.5◦♫ꜞ○╩ ≤⇔

≡ ─ ╩ ⇔√ ⌐╟╢≤ ╩ 1996 2005 ⁸ ╩ 2084 2093

≤ ⇔⁸∕╣∙╣ 10 ─ ╩ ╘⁸ ≤ ─ ╩ ≤ ⌂⇔√ ⁸

⌐⅔↑╢ ⅜ ↄ ≢ 6 ─ 3.58 ⁸ │ 12 ─ 2.84 ─ ⅜

∆╢↓≤⅜ ⅛∫√ CMIP5⌐ ↕╣≡™╢ 61 ─ GCM⌐╟╢ ╩ ⁹213004)  

⌐⅔↑╢ ┼─ ⌐≈™≡│⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ ≢│⁸ ─

⌐╟╡⁸ ≢─ Chl- a ─ ⅜╖╠╣⁸∕╣⌐ ™ ─ ⅜ ⇔⁸

─ ⅜ ∆╢ ⅜╖╠╣√⁹ ⁸ ─ │ ╟╡╙ ⅜

ↄ⁸ Chl- a ─ ⅜╖╠╣⁸ ⅜ ∆╢ ⅜╖╠╣√⁹ ─ DO

⌐≈™≡│⁸ Chl- a ─ ⌐╟∫≡ ⅜╖╠╣⁸ ─ ⅜ ╕╢

⅜╖╠╣√⅜⁸ ─ │ ∆╢ ⅜╖╠╣√ RCP 8.5◦♫ꜞ○╩

≤⇔√MRI- NHRCM20⌐╟╢ ╩ ⁹213008)  

─ 100 ─ ⌐≈™≡ ⇔√ ≢│⁸ 2ϴ ⇔⁸ ⌐

≢─ ⅜ ≢№╢↓≤⅜ ⅛∫√⁹ ─ ™ ≢│⁸ ╛ ⌐╟╢

⅜ ⌐ ╦╣╢↓≤⌐ ∆╢╙─≤ ⅎ╠╣≡™╢ A1B◦♫ꜞ○ ≤⇔√CMIP3⌐

↕╣≡™╢ 15 ─ GCM⌐╟╢ ╩ ⁹213005)  

⌂⅔⁸ ─ │⁸21 (2081- 2100 )⌐│⁸20 (1986- 2005

)≤ ═≡⁸RCP2.6◦♫ꜞ○≢│ 1.1±0.6ϴ ⇔⁸RCP8.5◦♫ꜞ○≢│ 3.6±1.3ϴ ∆

╢≤ ↕╣╢ SI- CAT ⸗♦ꜟ⌐╟╢ ⁹ 

╕√⁸ ╩ ≤⇔√ ≢│⁸2046 2065 ⌐⅔↑╢ AMeDAS ⌐⅔↑╢

─ 10 m/s ─ │ ∆╢ ⅜ ↕╣≡⅔╡⁸DO ─ ⅜ ≤⌂

╢ ╣╙№╢↓≤⅜ ↕╣≡™╢ A1B◦♫ꜞ○╩ ≤⇔√ CMIP3╟╡ ↕╣√

⸗♦ꜟ─ ╩ ⁹213006)  

↕╠⌐⁸ ─ ⌐ ™⁸ ─ ─ ╙ ↕╣╢ 213007)⁹ 
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ה ה ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

─ │ ─ ┘ ⌐ ┘⁸ ⌐⅔↑╢ ─

⁸ ⁸ ⌐⅔↑╢ ─ ─ ─ ⅜ ↕╣╢⅜⁸

╛ ⁸ ─ ⌂≥─ ⅛╠ ⅎ╢≤⁸∕─ ─ ╛ │ ≤

↕╣╢⁹ 

 ̧ ₒ ₓ  

╛ ≢ ─ ⅜ ∂╢≤∆╢ ⅜№╢↓≤⅛╠⁸∕╣⌐ ∫≡ ─

⅜ ∂╢ ⅜№╢⁹∕─ ⁸ ⅜ ⌐ ∆╢ ╩ ∆╢≤⁸

─ ה ⌂ ⅜ ⌂ ─ ⅛╠⁸ │ ≤ ↕╣╢⁹ 

 ̧ ₒ ₓ  

╛ ─ ─ ⌐≈™≡─ ─ │⌂↕╣≡™╢⅜⁸∕╣⅜

⌐ ╓∆ ⌐≈™≡⁸ ≢│№╢╙──⁸ ⌂ ╩ ∫√ ⅜ ↕╣≡™

╢⁹  
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ₒ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ─ ⌐╟╢ ┼─ ─ ┘⁸ ─ ╛

─ ⅜ ⁸ ⌐ ⅎ╢ ⌐≈™≡ ℮⁹ 

 ̧ ⌐╟╢ ╛ ─ ⌐ ™⁸ ⅜ ∆╢⁹ 

 ̧ ─ ╛ ─ │⁸ ╩ ⅝ ↓∆ ≤⌂╢⁹ 

 ̧ ─ ─ ≤≤╙⌐ ⅜ ∆╢↓≤╛ ─ │ ⌂≥─ ─

⌐ ⌂ ─ ╩ ≢⅝⌂™ ≤⌂╢⁹ 

 ̧ ─ ─ ⌂≥⌐╟╢ ─ ⌐ ℮♄ⱶ ─ │⁸♄ⱶ⅛╠─

─ ╩ ↕∑╢ ≤⌂╢⁹ 

 ̧ ─ │⁸ ⌐⅔↑╢ ─ ╩ ↕∑⁸ ─

╩ ⅝ ↓∆ ≤⌂╢⁹ 

 

─  

₡  ₢ 

 ̧ ─ ⅜ ⇔≡⅔╡⁸ ה ⅜ ↄ↓≤ ⌐╟╡ ≢ ⅜

⇔⁸ ⅜ ↕╣≡™╢⁹ 

 ̧ 1980 2009 ─ ─ ╙ ⅜ ↄ⌂╢ ⅜№╢⅜⁸ ⌐╟╡ ⅜ ⅝

™⁹ ≢№╢ ⌂≥≢│⁸ ⌐⅔↑╢ ⅜ ∆╢↓≤⅜ ↕╣≡⅔╡⁸

≢│⁸ ─ ⌐╟╡ ─ ⅜ ∆╢↓≤╙ ↕╣≡™╢⁹ 

 ̧ ⌐ ℮ ⌐╟╢ ⌐╙ ∆═⅝ ┼─ ⁸ ─

⌐╟╢ ⌐⅔↑╢ ─ ─ ⌐ ⇔≡│⁸ ≢ ⌂

│ ≢⅝≡™⌂™⁹ 

 

IPCC 5 ≢│⁸ ↕╣√ ≤⇔≡⁸ ↄ─ ⌐⅔™≡⁸ │ ─

─ ⅜ ◦☻♥ⱶ╩ ↕∑⁸ ≤ ─ ≢ ⌐ ╩ ⅎ≡™╢ ⅜

⁸≤ ⇔≡™╢⁹221001)  

─ ⅜ ⅝ↄ⌂∫≡⅔╡⁸ ה ⅜ ↄ↓≤ ⌐╟╡ ≢ ⅜

⇔⁸ ⅜ ↕╣≡™╢⁹221002,  221003, 221004, 221005, 221006) 1901 2000 ─ ⌐⅔↑╢

─ ─ ⅛╠⁸ │ ╩ ∆ ⅜ ™⅜⁸ 3 ─

⅛╠│⁸ ⌐╕≤╘≡ ↄ ╢ ⅜ ⇔⁸≤ↄ⌐⁸ ╛ ≢∕─ ⅜

™⁹221007) 1875 ─ ╩♃כ♦ ™≡⁸ ⅛╠ ╕≢ 12 ⌐ ↑⁸

─ 10 ╩≤╢≤⁸ │ ₁ ⅝ↄ⌂╡⁸ ⌐ ⅛℮╒≥ │ ⅝ↄ⌂

∫√⁹↓─↓≤│⁸ ≤ ⅜ ⌐⅛≈ ⅝⌂ ≢ ↓╢↓≤╩ ⇔≡™╢⁹221008)   
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╕√⁸1958 1967 ─ ─ ─ ⌡ ⌐ ∆╢ ─ ⌐≈™≡│⁸

╩ ↄ 9 ≢ ⌂ ─ ⅜ ↕ↄ⌂∫≡™╢╒⅛⁸ ─ ⌐ ™

│ ↕ↄ⌂∫≡™╢⁹221009)  ↕╠⌐⁸ ─ ⌐⅔↑╢ │⁸1980 ⅛╠

╕≢ 100mm/▬ⱬfi♩ ─ ─ ⅜ ╩ ⇔≡™╢⁹221010)  ⅜ ⇔≡™╢

─ ≢│⁸♄ⱶ╩ ⇔√ ─ ─ ╩ ╢ ⅜ 20 ≢ י8ִ ≤⌂∫

≡™╢⁹221002)   

1980 2009 ─ ─ ╙ ⅜ ↄ⌂╢ ⅜№╢⅜⁸ ⌐╟∫≡│ ⅜

⅝⅛∫√⁹221011)  ⌐⁸ ≢№╢ ≢│⁸ ─ ⅜ ™ ╒≥ ⌂ ⌐

℮ ─ ♩꜠fi♪⅜ ≢№╢↓≤⅜ ↕╣≡™╢⁹221012) ─ │⁸ ▪

ꜟⱪ☻╛ ⌐⅔↑╢ ╩ ↕∑ 221011)⁸ ≢│⁸ ─ ⅜ ⇔√↓≤⌐

╟╡ 4 ─ ⅜ ⇔√↓≤╙ ↕╣≡™╢ 221014)⁹ ≢│⁸ ⌐╟

╡ ⅜ ⇔√ ⁸ ⌐ ⌐⅔↑╢ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹221015)  

─ ⌐⅔↑╢ 1937 ⅛╠─ ≢│⁸1987 ⅛╠ ─ ⅜

⌐⌂╡⁸ 43⅜ ⇔√⁹221016)  

⌐⅔↑╢ ─ ⌐ ∆╢ ─ ╩⁸ ☻♩꜠☻≤⇔≡ ⇔

√ ≢│ ⌐≈™≡⁸ ╩ ⌐ ─ ╩ ⇔≡ ☻♩꜠☻╩ ⇔

√ ⁸ ה ה ≢ ☻♩꜠☻⅜ ↕╣≡⅔╡⁸ ╛ ⌂≥⁸ ⅜ ↄ

─ ⇔™≤↕╣╢ ≢─ ☻♩꜠☻╙ ↄ⌂∫≡™╢⁹221017)   

 

↕╣╢  

₡  ₢ 

 ̧ ≤ ≢│ 2015 2039 ⅛╠ ─ ⅜ ↕╣≡™╢⁹╕

√⁸ ─ ⌐╟╢ ─ ─ ⁸↓╣⌐ ℮ ─ ≤ ─Ⱶ☻ⱴ

♇♅⅜ ∂╢≤⁸ ⁸ ⁸ ─ ↄ─ ⌐ ╩ ⅎ╢ ⅜№╡⁸

⅜ ⅝™⁹ 

 ̧ ─ ⌐╟╢ ─ ─ ╩ ⇔√ ≢│⁸ ≢

─ ⅜ ⌐ ∆╢ ⅜№╢↓≤⅜ ↕╣≡⅔╡⁸ ┼─ ⅜

⇔√ ⁸ ╩ ⇔≡™╢ ┼ ⅜ ∂╢ ╣⅜№╢↓≤╙ ↕╣≡™

╢⁹╕√⁸ ≢│⁸21 ⌐⅔™≡⁸ ⅜ ⁸╙≡™⅔⌐☻כ◔™

─ │ ╟╡╙ ↄ⌂╡⁸ ╙ ┘╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ↓─╒⅛⁸ ≢ ⌐ ╩⇔√ │ ≢⅝≡™⌂™╙──⁸

⌐╙ ∆═⅝ ┼─ ⁸ ─ ⌐╟╢ ⌐⅔↑╢

─ ⌐╟╢ ┼─ ⌂≥⅜ ↕╣╢⁹ 

 

                                                        
43 ∫√ ⅜ ≤⌂∫≡ №╢™│⁸ ﬞ ⅛↑≡ ⌐ ∆╢ ⁹ 
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╩ ⌐ ꜞ☻◒─ ╩ ⇔√ A1B◦♫ꜞ○╩ ≤⇔√ AGCM20⸗♦ꜟ

⌐╟╢ ╩ ⌐╟╣┌⁸ 2015 2039 ┘ 21 2075 2099

⌐⁸ ─ ╛ ─ ⌐╟╡ ⅜ ⇔⁸ ⅜ ∆╢↓≤⅜ ↕

╣≡™╢⁹ ≤ ≢│⁸ ─ ⅜ ⇔ ⅜ ⌐⌂╢↓≤╙ ↕╣≡

™╢⁹221002) ⌐⅔™≡ ─ ╩ ꜞ☻◒─ ≤⇔√ ⌐╟╢≤ ▪fi◘

fiⱩꜟ ♃כ♦ d4PDF─ 4ϴ 360 ─ ⌐⅔↑╢⁸ ─

⅛╠ ╩ ∫√ ⁸1/10⁸1/20 44─ │ ה ⅛╠ ⌐ ⇔√⁹╕

√⁸ ─ 45 B.S.L. - 1.5 m ╩ ╠⌂™ 46⌐≈™≡│⁸ ≢ 1/10 ⌐

⇔⁸ ≢│ 1/2 ┼ ∆╢ ≤⌂∫√⁹221018  

─ ⌐⅔™≡│⁸ ─ ⅜ ⌐ ╦╢↓≤⌐╟╡ ⅜ ⇔⁸ ─

─ ⌐╟╡ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹221019, 221020, 221021, 221022)  ╕√⁸A2◦♫

ꜞ○╩ ≤⇔√ RCM20⌐╟╢ ╩ ™√ ≢│⁸ ⌐╟∫≡│⁸ ─

╛ ─ ⅜⁸ 2031 2050 ⌐ ⅝ ↓↕╣╢≤∆╢ ╙

↕╣≡™╢⁹221023) ─ ה ⅜ ∆╢♄ⱶ≤ ⇔⌂™♄ⱶ╩ ⌐⁸RCP8.5◦

♫ꜞ○╩ ≤⇔≡⁸2080 9 2100 8 ─♄ⱶ─ ╩ ⇔√ ≢│⁸ ה

⅜ ⇔⌂™♄ⱶ─ ⅜⁸ ≤ ⇔≡ ─ ⁸ ≤╙⌐ ∆╢↓≤⅜ ↕╣≡

™╢ MRI- AGCM3.2H ┘ MRI- NHRCM20─ ╩ ⁹221024) 2075 2099 ─

⁸ ⌐⅔™≡⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ ─ ⅜♄ⱶ ─

⌐ ╓∆ ╩ ⇔√ ⌐╟╢≤⁸ ─♄ⱶ ⅜ ∆╢ ⅜ ↕╣≡⅔╡⁸

♄ⱶ≢│⁸ ─ ─ ⌐╟╡⁸ ⌐ ⅜ ∆╢ ⅜

↕╣≡™╢⁹√∞⇔⁸ ─ ─ ⌐╟╡⁸ ↄ─ ≢│ ─ ─ │

≢№╢ ╙ ↕╣≡™╢ MRI- AGCM3.2S─ ╩ ⁹221025)  ♄ⱶ

⌐⅔™≡⁸RCP8.5◦♫ꜞ○╩ ⌐ ≤ ⌐⅔↑╢ ─ ┘ ╩

∫√ ⌐╟╢≤ MRI- NHRCM20⌐╟╢ ╩ ⁸ ≤ │ ⌐

№╢─⌐ ⇔⁸ ⁸ ⁸ ⅜ 5 ⇔≡⅔╡⁸∕─ ⅜ ⅝™√

╘ ⅜ 400mm ∆╢↓≤⅜ ↕╣≡™╢⁹↕╠⌐ │ ≢

250mm ⇔≡⅔╡⁸ ─♄ⱶ╩ ℮↓≤⅜ ↕╣≡™╢⁹221026)  

⌐⅔↑╢ ◑ꜗ♇ⱪ ≤ ─ ╩ ⇔√ ≢│⁸2050

⌐⅔™≡ ╛ ≢ ◑ꜗ♇ⱪ⅜ ⇔ↄ⁸ ⅜ ╩ ∆╢↓≤⅜

⅛∫√ MRI- AGCM3.2S─ ╩ ⁹221027) ∕─ ≢⁸ ╩ ≤⇔

√ ≢│⁸2081 2100 ⌐⅔↑╢ ─ 88 ≢ ꜞ☻◒⅜ ∆╢ ─ ⅜

∆╢↓≤╩ ⇔≡™╢ ╙№╢ SRES A2◦♫ꜞ○╩ ≤⇔√ RCM20─ ╩

⁹2210128)  

╕√⁸ ⅛⅝ ⌂≥ ─ ⌐ ⅜ ⇔⁸ ─ Ɽ♃כfi≤─Ⱶ☻ⱴ♇♅⅜

∆╢≤─ ╙№╢⁹221029) 336 ╩ ≤⇔√ ┼─ ⌐╟╡⁸

2081 2100 ─ ⅛⅝ ≢│⁸ ⁸ ⌐⅔™≡RCP2.6◦♫ꜞ○≢╙

                                                        
44 10 ⌐ 1 ⁸20 ⌐ 1 ⁹ 
45 ─√╘─ ⁹ 
46 ╩ ∆╢ ⌐⅔↑╢ ⌐ ∆╢ ─ ╩ ∆ ⁹ 
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⌂ ⅜ ⇔⁸RCP8.5◦♫ꜞ○≢│ ⁸ ╛ ≢╙ ∆╢↓≤⅜

↕╣≡™╢ RCP2.6⁸RCP4.5⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ ─ ╩ ⁹221030)  

┘ ⌐⅔↑╢ ♄ⱶ ─ ╩ ⇔√ ≢│⁸2091 2100 ─

⌐ ™ ─ ⅜ ⇔⁸ ⌐ ™ ─ ⅜ ∆╢↓≤╙ ↕

╣≡™╢ RCP4.5◦♫ꜞ○╩ ≤⇔√ MIROC5─ ╩ ⁹221031) ↓─╟℮⌂

─ ⌐╟╢ ─ ╛ ─ ≤ ⌂ ≤─Ⱶ☻ⱴ♇♅⌂≥│⁸ ⁸

⁸ ─ ↄ─ ⌐ ╩ ⅎ╢ ⅜№╡⁸ ⅜ ⅝™⁹ 

≢│⁸ ╛ ⌐ ⅜ ∂⌂™╟℮⁸ ⌐╙ ∆═⅝

⅜ ╘╠╣≡™╢⅜⁸ ─ ⌐╟∫≡↓─ ╩ ≢⅝∏ ─ ⅜ ∂╣

┌⁸ ╛ ⁸ ┼─ ⅜ ∂╢⁹ 

ⅎ≡⁸ ─ ⅜ ∆╢↓≤⌐╟╢ ┼─ ≤⇔≡⁸ ⅜

⇔⁸♄ⱶ⌐ ⅜ ∆╢↓≤≢⁸ ┼ ╩ ╓∆↓≤⅜ ↕╣╢⁹ ⌐ ─

⅝™ ⌐⅔™≡ ∆═⅝ ≤⌂╡ ╢⁹ ≤ ─ ─ ⁸ ┘

≤ ─ ─ ⌐≈™≡⁸ │₈ ה ∆═╡ ₉╩ ⁹  

↕╠⌐⁸ ─ ⌐ ℮ ┼─ ≤⇔≡⁸ ─ ⌐⅔↑╢ ─

⅜ ∆╢↓≤⅜ →╠╣╢ ↄ↕┘─ ⁹ ⅛╠─ ─ ⅜ ↄ⌂↑

╣┌⁸ ↄ↕┘╩ ⇔ ∆↓≤⅜≢⅝⌂™⁹ ─ ⌐╟╢ ─ ─

╩ ⇔√ ≢│⁸ ─ ╩ 0.59m ┘ 1 ≤ ⇔√ ⁸≥∟╠⌐⅔™≡

╙ ≢│ ─ ⅜ ⌐ ∆╢ ⅜№╢↓≤⅜ ↕╣≡™╢⁹221032) ╕√⁸

≢│⁸ ⁸ ┼─ ⅜ ⇔√ ⌐⁸ ─ ⌐ ⇔≡ ⅜

∂╢ ╣⅜№╢↓≤╙ ↕╣≡™╢⁹221033)  ╕√⁸ ⌐⅔™≡ ╩ ╕ⅎ√

─ ─◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√≤↓╤ RCP2.6⁸RCP8.5◦♫ꜞ○╩ ≤⇔√MIROC5

⌐╟╢ ─ ≤ ─ ⌐⁸ ╩ ⅎ√ ╩ ⁸ │

⅜↕╠⌐ ┘╢≤≤╙⌐⁸ ─ ⅜ ∆╢ ╣⅜№╢⁹ ⌐

21 ⌐⅔™≡│⁸ ⅜ ⁸╙≡™⅔⌐☻כ◔™ ─ │ ╟╡╙

ↄ⌂╡⁸ ╙ ┘╢↓≤⅜ ↕╣≡™╢⁹221034)  

336 ─ ≢│⁸6 10 ⌐⅛↑≡ ─ ∆╢ ⅜ ⇔⁸ ≢

─ ╙ ↕╣≡™╢ RCP2.6⁸RCP4.5⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ ─

╩ ⁹221030)  ♄ⱶ ≢│⁸RCP4.5◦♫ꜞ○⌐⅔™≡╙ 6⁸7 ─ ꜞ☻◒─

⅜ ↕╣≡™╢ RCP2.6⁸RCP4.5⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ MIROC5─ ╩

⁹221035, 221026) ╩ ≤⇔⁸2081 2100 ─ ╩ ™≡ ─ ╩

⇔√ ≢│⁸ ⌐╟╢ ╛ ─ꜞ☻◒⅜ ∆╢↓≤⅜ ↕╣≡⅔

╡⁸ ≤ ⇔≡ ꜞ☻◒ ─ ⅜ ∆╢ ⅜ ╠╣⁸ ⌐ 6⁸9 ─ ⅜ ≤

⌂╢↓≤⅜ ↕╣≡™╢ RCP2.6⁸8.5 ◦♫ꜞ○╩ ≤⇔√MIROC5⁸MRI- CGCM3.0─

╩ ⁹221034  
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ה ה ─ ≤  

 ̧  

ₒ ₓ 

RCP2.6 ┘ 2ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

⌐ ⅜ ┬⁹ ⌐ ╩ ≤∆╢ ⌐ ⅝⌂ ⅜ ┘⁸ ─ ≤≤╙⌐

─ ─ ⌐ ℮ ─ ╛ ─ │ ─ ⌐ ⌂ ╩ ╓

∆⁹ │ ⁸ ⁸ ⌂≥ ↄ─ ⌐ ╩ ⅎ╢ ⅜№╡⁸

⅜ ⅝™⁹RCP2.6⁸8.5 ◦♫ꜞ○≤╙⌐ ⁸ ─ ─ ─ ╩

∆╢ ╙№╡⁸ ⇔≡™ↄ↓≤⅜ ≤⌂╢⁹ 

RCP2.6 ┘ 2ϴ  

2081 2100 ─ ⅛⅝ ≢│⁸ ⁸ ⌐⅔™≡ ⌂ ⅜ ∆╢

↓≤⅜ ↕╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

─ ─ ⌐╟∫≡⁸ ↄ─ ≢│ ─ ─ │ ≢№╢≤

↕╣≡™╢╙──⁸ ⁸ ⌐⅔™≡ ─♄ⱶ ⅜ ∆╢ ⅜

↕╣≡⅔╡⁸ ♄ⱶ≢│⁸ ─ ─ ⌐╟╡⁸ ⌐ ⅜ ∆

╢ ⅜ ↕╣≡™╢⁹╕√⁸2081 2100 ─ ⅛⅝ ≢│⁸ ⁸ ╛

≢╙ ∆╢↓≤⅜ ↕╣≡™╢⁹ ─ ─ ⌐╟╡⁸ ─

┼─ ╙ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ ™ 

⌐⅔™≡ ─ ⌐╟╢ ≤∕╣⌐╟╢ ─ ⅜ ⌐ ⇔≡™

╢⁹╕√⁸∕─ ─ ⌐⅔™≡╙⁸ 2015 2039 ⌂≥ ⅛╠ ⅜ ∂╢↓≤⅜

↕╣≡™╢⁹ 

 ̧ ₒ ₓ ™ 

ה │⁸ ⸗♦ꜟ╩ ™⁸∕─ ╩ ⌐╟╡ ⌐ ⇔√ ⅜

⇔≡⅝≡⅔╡⁸∕╣ ⌐╙ ⌂ ╙ ╘╢≤ ↄ─ ⅜ ∆╢⁹ ⌐

╟╡ ╩ ∫≡™╢ ≢╙⁸ ─ │╒╓ ⇔≡™╢⁹ │⁸ ─

╙┤╕ⅎ√ꜞ☻◒ ┼─ ⅜ ≢№╢⅜⁸ ≢ ╠╣≡™╢ ─ ≢─

│ ™≤ ⅎ╠╣╢⁹  
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2   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ─ ⌐╟╢ ┼─ ─ ┘⁸ ─ ╛

─ ⅜ ⁸ ⌐ ⅎ╢ ⌐≈™≡ ℮⁹ 

 ̧ ⌐╟╢ ╛ ─ ─ ⌐╟╡ ⅜ ⇔⁸ ⌐ ╩

╓∆⁹ 

 ̧ ─ ⌐│ ⌂ ∞↑≢⌂ↄ⁸ ╙ ∆╢⁹ ⌐╟

╡⁸ ─ ⌐ ℮ ⅜ ∆╢↓≤≢⁸ ⌂ ─ ⅜ ╦╣⁸

⅜ ∆╢ ⅜№╢⁹ 

 ̧ ─ │⁸ ─ ╩ ⅝ ↓∆ ⌐╙⌂╢⁹ 

 ̧ ╛ ⌐╟╢ ─ │⁸ ∆═╡ ─ ─ ⌐ ⅝ↄ ∆╢⁹ 

 

─  

₡  ₢ 

 ̧ ⌐╟╢ ╛ ─ ─ ⌐ ℮ ─ ─ ⌐≈™≡│⁸

≢ ⌂ │ ≢⅝≡⌂™⁹ 

 ̧ ⅜ ™≡™╢ ⅜ ⇔≡™╢↓≤╛⁸ ⌐⅔↑╢ ⌂ ─

⌐╟╡ ⅜ ∆╢↓≤╙№╢⁹ ⌐ ≢│⁸ ─ ⌐╟∫

≡ ⌐ ⅜ ⇔≡ ⅜ ∂⁸ ╛ ⁸ ┼─ ⅜

∂≡™╢ ⅜№╢↓≤╙ ↕╣≡™╢⁹ ─ ⌐╟╢ ─ ─

⌐≈™≡│⁸ ≢ ⌂ │ ≢⅝≡⌂™╙──⁸ ⌐ ℮

─ ╛ ⁸ ─ ה ⌐╟∫≡⁸ ⌂ ─ ꜠fi☼

47⅜ ∆╢ ⅜ ↕╣⁸╕√ ⌐╟∫≡ ⌐ ⇔√ ⅜ ↕╣≡

™╢⁹ 

 

⌐ ⇔≡│⁸ ⌐ ℮ ─ ⁸ ╩ ⇔≡™╢ ⌐⅔

↑╢ ─ ⅜ ∂⁸↕╠⌐∕╣⌐╟∫≡ ⅜ ⅝ ↓↕╣╢ ⅜№╢⁹

222001)  

─ ⌂ ⌐╟╢ ⅜⁸ ≢│ ⅛╠⁸ ≢╙

⅛╠ ╘╠╣⁸ 30 │ ⌐ ⇔√⅜⁸ ┼─ ─ ╩ ⇔√↓≤╛⁸

⁸ ⁸ ⌐╟╢ ⅜ ╦╣√↓≤⌐╟╡⁸ ─ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸

≤⇔≡ ⅜ ™≡™╢ ⅜ ⇔≡™╢↓≤╛⁸ ⌐⅔↑╢ ⌂

─ ⌐╟╡ ⅜ ∆╢↓≤╙№╢⁹ ⌐ ≢│⁸ ─ ⌐╟∫≡

⌐ ⅜ ⇔≡ ⅜ ∂⁸ ╛ ⁸ ┼─ ⅜ ∂≡™╢ ⅜

                                                        
47 ─ ─ ≢ ⅜ ─ ⌐꜠fi☼ ─ ≢ ™≡™╢ ─↓≤⁹ 
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№╢↓≤╙ ↕╣≡™╢⁹222002  

≢╙⁸ │ ⌐№╢⅜⁸ ⁸ ─ ⅛∫√ ⌐│

⅜ ⇔≡™╢⁹↓╣∞↑≢│ ≤─ ⌐ │≢⅝⌂™⅜⁸ ⌐╟╡

⅜ ∂⁸ ─ ⅜ ∂╣┌⁸ ─ ≤™℮ ⌐≈⌂⅜╢

⅜ ↕╣╢⁹222001)   

─ ⌐╟╢ ─ ⌐≈™≡│ ≢ ⌐ ∆╢ ⅜ ≢⅝≡™⌂

™╙──⁸ ─ ⌐╟╡ ↕╣≡™╢ ⌐ ⅜ ∆╢ ╙ ↕╣≡

™╢ 222003)⁹ 

≢│⁸ ⌐ ℮ ─ ╛ ⁸ ─ ה ⌐╟∫≡⁸

⌂ ─ ꜠fi☼⅜ ∆╢ ⅜ ↕╣⁸╕√ ⌐╟∫≡ ⌐ ⇔√ ╙

↕╣≡™╢⁹222004)  

 

↕╣╢  

₡  ₢ 

 ̧ ╛ ╩ ≤⇔⁸ ⌐╟╢ ╛ ─ ─ ⌐ ℮

─ ⌐≈™≡ ⇔√ ⅜№╢⁹ ⌐⅔™≡⁸21 ≢│

┘ ⁸ │⁸11 4 ⌐ ╟╡ ⁸5 6 ⌐ ╟╡ ∆╢↓

≤⅜ ↕╣≡⅔╡⁸ ╩ ∆╢ ┼─ ⅜ ↕╣╢⁹╕√⁸

╩ ⌐⇔√ ≢│⁸2081 2100 ⌐⅛↑≡ ─ ⌐⅔↑╢ ─ ⅜

↕╣≡™╢⁹ 

 ̧ ⌐ ™ ⅜ ⇔⁸ ⅜ ∂╢↓≤⌐≈™≡│⁸ ≢ ⌂

│ ≢⅝≡™⌂™⁹ 

 ̧ ≢ ⌐ ╩⇔√ │ ≢⅝≡™⌂™╙──⁸ ─ ⌐╟╢

─ ⁸ ┼─ ⅜ ↕╣╢⁹╦⅜ ─ ⌐№╢ ╛ ≤⇔

≡│ ⅜ ™↓≤⅛╠⁸ ⌐╟╢ ┼─ │↕╒≥ ⅝ↄ⌂™≤

↕╣╢⅜⁸ ╩ ⇔≡™╢ ≢│⁸ ─ │ ⅝ↄ⌂╢↓≤⅜ ↕╣

╢⁹ 

 

⅜ ⌐ ╓∆ ⌐≈™≡⁸ ╩ ⌐RCP4.5◦♫ꜞ○╩ ™√

≢│⁸2013 2050 ⌐⅔™≡⁸ ⌂ ─ ─ ⅜ ─ ⌐ ⅝ↄ ⇔

≡™╢↓≤⅜ ↕╣≡™╢⁹222005)  ╕√⁸ ╩ ⌐⇔√ ⌐╟╢≤⁸2075 2099 ⌐⅛

↑≡ ⅜ ∆╢ ⅜ ™ ⅜№╢ SRES A1B◦♫ꜞ○ ≤⇔√MRI- AGC3.2H⌐

╟╢ ╩ ↓≤⅜ ↕╣≡™╢⁹222006) ⌐⅔™≡⁸ ─ ╩

⇔≡ ⌐ ╩ ⅎ╢ ─ ─ ⁸ ≤⇔≡ ∫√

┘ ─ ⁸ │⁸11 4 │ ╟╡ ⁸5 6 │ ╟╡ ∆╢ ⅜
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↕╣≡™╢⁹ ≢│ ╩ ╛ ─ ⌐ ⇔≡™╢√╘⁸

─ ┼─ ⅜ ↕╣╢ RCP2.6⁸8.5 ◦♫ꜞ○╩ ≤⇔√MIROC5⁸MRI- CGCM3

⌐╟╢ ╩ ⁹222007) ╕√⁸ ╩ ⌐⇔√ ≢│⁸2081 2100 ⌐

⅛↑≡ ─ ⌐⅔↑╢ ─ ⅜ ↕╣≡™╢ RCM20⌐╟╢ ╩

222008)⁹ 

╕√⁸ ≢│⁸ ─ ╛ ─ ⌐╟╢ ─ ⅜ ↕╣≡⅔╡⁸

─ ⌐╟╢ ┼╙ ╙ ↕╣≡™╢ SRES B1⁸A1B⁸A2◦♫ꜞ○ ≤⇔√

─ ⸗♦ꜟ⌐╟╢ ╩ ⁹222009)  

─ ⌐╟╢ ─ ⌐╟╡⁸ ─ ┼─ ⅜ ↕╣╢ 222010) ⁹

─ ⌐⅔™≡ ↕╣╢ ╩╙≤⌐⇔√ ⌐╟╢≤⁸ ꜠fi☼⅜ ∆╢

⌐⅔™≡⁸ ─ ⌐╟╢ ꜠fi☼─ ╩ ⇔≡™╢⁹╕√⁸ ꜠fi☼

─ ⌐ ∫≡ ⅜ ∆╢ ╙№╢↓≤⁸ ⌐↓─ ─ │ ∫√ ─

№╢™│ ≢ ⅝ↄ⌂╢≤⇔≡™╢⁹↓─╒⅛⁸ ⅜ ⌐ ∆╢↓≤≢⁸

─ ⅜ ↕╣╢≤╙⇔≡™╢⁹↕╠⌐⁸ ┘ ─ ⌐╙ ∆╢⅜⁸ ⌐

™ ⅜ ∆╣┌⁸ ─ │ ⅛╠╙ ╗≤⇔≡™╢⁹222011)  ╦⅜ ─

⌐№╢ ≢│⁸ ╩ ≤⇔≡⅔╡⁸ ≤⇔≡╙ ⅜ ™↓≤⅛╠⁸

⌐╟╢ ┼─ │↕╒≥ ⅝ↄ⌂™≤ ⇔≡™╢⁹√∞⇔⁸ ╩ ⇔

≡™╢ ≢│⁸ ⁸ ⁸ ⁸ ה ┼─ ─ │ ⅝ↄ⌂╢

⅜№╡ 2057)⁸ ≢│⁸ ─ ⌐╟╢ ─ ⅛╠ ⌐⅔™

≡ ─ ⅜ ⅝ ╘⁸ ⁸╟╡ ─ ⅜ ⇔√ │⁸ ⌐ ╩ ╓∆

╣⅜№╢↓≤╙ ↕╣≡™╢ 222012)⁹ 

╕√⁸ ⌐⅔™≡│⁸ ─ ⌐╟╢ ─ ⌐ ™⁸

─ ─ ╙ ↕╣≡™╢ 222013)⁹ 

╛ ⌐╟╢ ─ │ ∆═╡ ─ ─ ⌐ ⅝ↄ ∆╢↓≤⅛╠⁸

ה │ ⌂ ─ ≈≢№╢⁹ ⌂ │⁸ №╢™│ ⌂ ─

≤∕╣⌐╟╢ ─ ─ ╩ ↑╢⁹222014 ╕√⁸ ─ ⁸↓╣╕≢ ⇔≡™⌂

⅛∫√ ≢─ ─ ⁸ ─ ╡ ╘⅛╠ ╕≢─ ─ ⁸ ─ ⁸

♃▬Ⱶfi◓─ ⌐╟╢ ─ ⅜ ↕╣╢⁹222015  

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ │ ⌐ ┬⁹ ─ ⌐⅔↑╢ ─ ⅜ ↕╣≡™╢ ╙№╡⁸

╩ ≤⇔≡™╢ ≢│ ╩ ↑╢⁹√∞⇔⁸╦⅜ ─ ⌐№

╢ ≢│⁸ ╩ ≤⇔≡⅔╡⁸ ≤⇔≡╙ ⅜ ™⁹⇔√⅜∫≡⁸

⌐╟╢ ┼─ │↕╒≥ ↄ│⌂™≤ ↕╣╢⁹ ≢⁸ ╛ ⌐╟╢
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─ │ ∆═╡ ─ ─ ⌐ ⅝ↄ ∆╢⁹ 

 ̧ ₒ ₓ  

≢⁸ ─ ⌐╟╢ ─ ⌐ ∆╢ │ ≢⅝≡™⌂™╙──⁸

⌐⅔™≡│⁸ ⌐ ╩ ⇔√↓≤⌐╟∫≡ ⌐ ⅜ ⇔⁸

⅜ ∂≡™╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ 2080 2099 ╩ ≤⇔√ ≢ ⅜

↕╣≡™╢⁹ │⁸ ─ ⅜ ∏╣┌⁸ ─ ה │ ⅜

↕╣╢√╘⁸ ⌐≈™≡│ ⌐ ה ⅜ ≤ ⅎ╠╣╢⁹ 

 ̧ ₒ ₓ  

ה │ ≢№╢⁹ ⸗♦ꜟ╩ ⇔√ ⁸ ⸗♦ꜟ ⌐╟╢

╩ ╗⁹ 
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3   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ╛ ─ ⌐╟╢ ⁸ ─ ─ ⌐≈

™≡ ℮⁹ 

⌐╟╢ ─ │⁸ ה ─ ╩ ↕∑╢ ⅜№╡⁸

≢│⁸ ⌐ ∂≡ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ │⁸ ↑ ─ ╛ ─ ⌂≥╩ ⅝ ↓⇔⁸ ─ ╩

↕∑╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ≤ ─ ⌐≈™≡⁸ ≢│⁸ ⌐ ∂≡ ⅜ ∆

╢↓≤⅜ ≤⇔≡ ╣≡™╢⁹ 

 ̧ ≢│⁸ ┼─ ≤⇔≡⁸ ⅎ ╛ ─ ⁸ ↑ ⇔

─ ⌐ ℮ ⅜ ↕╣≡™╢⁹ 

 

⌐ ≠ↄ ⌐ ∂√ ─ ⌐ ∆╢ ⌐╟╣┌⁸ ≢│

⅜ 1ϴ ∆╢≤ ─ ⅜ 0.7% ∆╢↓≤⁸ ≢│ ⅜ ⌂ↄ ה ─

≢ ⅜ ⅝™↓≤⅜ ↕╣≡™╢⁹223001)  

╕√⁸ ≢─ ⌐╟╢ ↑ ⇔ ─ ⌐ ℮ ⌂≥⅜ ↕╣≡™╢

╒⅛⁸ ⅛╠⁸ ─ ≤⇔≡ ╩ ╛∆ ⁸ ⌐ ⅜ ╕

╢ ⅜╖╠╣╢⁹223002)  

↕╣╢  

₡  ₢ 

 ̧ ≢⁸ ⌐╟╢ ╩ ⌐ ⇔√ │ ≢⅝≡™⌂™╙─

─⁸ ─ ⌐╟╢ ─ ⅜ ↕╣╢⁹ 

 ̧ ≢ 2030 ⌐ ─ ⌐╟╢ ─ ⅜ ↕╣≡⅔

╡⁸∕─ ─ ╙ ╘⁸ ─ ⌐╟∫≡ ─ ⅜ ∆╢↓≤⅜

↕╣╢⁹ 

 ̧ ה ─ ה ╩ ⇔≡ 2050 ─ ה ╩ ⇔√

⌐⅔™≡│⁸ ─ ─ ╙ ⇔⁸ ה ─ ⅜

⌐ ↕╣╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ≢│ ─ ┘ ⌐╟╡⁸ ⅜ ⇔⁸2007

─ ≢│♄ⱶ ⅜ ∆╢≤™∫√ ╙№╢⁹ 
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≢│⁸2071 2100 ⌐⅔↑╢ ─ ⌐╟╡⁸ ╩ ≤ ⇔≡ 30%

╛↕⌂™≤ ☻♩꜠☻⌐╟╢ ─ ╩ ≢⅝⌂™ ⅜№╢↓≤⅜

↕╣≡™╢ SRES A1B⁸A2◦♫ꜞ○╩ ≤⇔√CGCM3─ ╩ ⁹223003) ≢│

2030 ⌐ ─ ⌐╟╢ ─ ⅜ ↕╣≡™╢↓≤⅛╠⁸∕─

─ ╙ ╘⁸ ─ ⌐╟∫≡ ─ ⅜ ∆╢↓≤⅜ ↕╣╢≤⇔≡™╢⁹223004)   

╕√⁸ ─ ⌐╟╢ ה ─ ─ ╩ ∆╢ ╙№╢⁹223005)

∕─ ≢⁸ ה ─ ה ╩ ⇔≡ 2050 ─ ה ╩ ⇔√

⌐⅔™≡│⁸ ─ ─ ╙ ⇔⁸ ה ─ ⅜ ⌐ ↕

╣╢ 223006)↓≤⅜ ↕╣≡™╢⁹╕√⁸ ≢│ ─ ┘ ⌐╟╡⁸

⅜ ⇔⁸2007 ─ ≢│♄ⱶ ⅜ ∆╢ 223007)↓≤╙ ↕╣≡

™╢⁹ 

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

─ │ ⌐ ┬⁹ ⁸ ─™∏╣⌐╙ ⅜ ┬↓≤⅜ ↕╣╢⁹

⌐⁸ ⌐ ╩ ∆╢ ╛⁸ ─ ⌂ ╩ ≤∆╢ ⁸ ה

│ ⌂ ה ─ ≤⌂╡ ╢⁹√∞⇔⁸∕╣╠─ ─ ⌐≈™≡│

≢ ⌐ ⅝™≤ ↕╣╢ ⌂ │⌂™⁹ 

 ̧ ₒ ₓ  

≢─ ┼─ │ ⌐ ↕╣≡™╢⁹2030 ⌐⅔↑╢ ─ ─

╛⁸ 2071 2100 ⌐⅔↑╢ ─ ⅜ ↕╣≡™╢⌂≥─ ─ ╙

↕╣╢⁹ 

 ̧ ₒ ₓ  

ה │ ≢№╢⁹ ⌐╟╢ ≢─ ┼─ │ ╣≡™╢√╘⁸

─ ⌐ ⇔≡╙№╢ ⅜ ™≤ ⅎ╠╣╢⁹ ⸗♦ꜟ╩ ™≡ ─

┼─ ╩ ⇔≡™╢ │№╢╙──⁸ ┼─ ⌐≈™≡ ╩ ∫≡™╢

│ ≢⅝≡™⌂™⁹ 
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3.3   

⌐⅔↑╢ ⌐╟╢ ─ │⁸ 3-4⌐ ∆≤⅔╡≢№╢⁹ 

│⁸ ─ ╛ ─ ⁸ ┘↓╣╠─ ─ ╩ ⇔⁸

─ ╛ⱪ꜡☿☻⌐ ╩ ╓∆⁹ ⅎ≡⁸ ⌐⅔↑╢ │⁸ ⅛

╠ ⅜ ≡™╢ ╖⁸∆⌂╦∟ ╩ⱦ☻48כ◘ ⇔≡⁸ ה ה ╛ ⁸

┼╙ ⅜ ∆╢↓≤⅜ ≢№╢⁹ │ ╛ ⁸ ⌂

⌐╟╢ ─ ⁸ ╛ ─ ⁸ ה ─ ⅜ ∆╢ ₁⌂

⌐☻ⱦכ◘ ⇔≡™╢⁹ ─ ⌐╟╡↓╣╠╩ ∆╢ ⅜ ⌐ ⇔⌂

ↄ⌂╢≤⁸ ↕╣╢ ⅜☻ⱦכ◘ ⇔√╡⁸ ⇔√╡∆╢ ╣⅜№╢⁹ 

ḱ

CO2

EcoDRR
(

)

ṕ
Ṗ

Å

Å

Å

Å

Å

Å

Å

Å

Å

Å

Å

 

図 3-4 気候変動により想定される影響の概略図（自然生態系分野）49 

 

 

 ̧ 文献数・構成等の変化 

                                                        
☻ⱦכ◘ 48 ╛ ⁸ ─ ⌂≥⁸ ⌂ ⅜ ╦╡№℮ ⅛╠⁸ ⅜ ╢↓≤─≢⅝╢ ╖⁹₈ ─

≢ ╦╣√Ⱶ꜠♬▪ⱶ 2005 ₉≢│⁸ ╛ ⁸ ⁸ ⁸ ─ ─ ╩ ∆╢₈ ◘

ⱦ☻₉⁸כ ╛ ─ ⁸ ─ ╛ ─ ⁸ ─ ⌐╟╢ ─ ⌂≥─₈ ⱦ☻₉⁸כ◘

ה ⌂ ╛ ⌂≥─ ⌂ ─fiꜛ◦כ◄ꜞ◒꜠⁸ ─ ⌂≥─₈ ⱦ☻₉⁸כ◘ ─

⁸ ⁸ ⌐╟╢ ─ ⌂≥─₈ ─ⱦ☻₉כ◘ 4≈⌐ ⇔≡™╢⁹ 
49 │⁸ ⌐⅔™≡ ↕╣√ ─ ⅛╠⁸ ⌐⅔™≡ ↕╣╢ ─ ⌂ ╩

⇔⁸ ↕╣╢ ה ≤─ ╛ ┼─ ╩ ⌐ ⇔√╙─≢№╢⁹⇔√⅜∫≡⁸

─ ╛ ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ ─₈ ה ₉

│⁸ ─ ⌂ ™ ≤⁸∕─╒⅛ ⌐ ⌂ ╩ ╓∆ ™

─ ⌐ ↑≡™╢⁹ ⅜ ⌐⌂╡∆⅞╢─╩ ↑╢√╘⁸ ─ ⌂ ™ ─Ⱳ♇◒☻ ─

│ ⇔≡™⌂™⁹ 
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─ ⌐⅔™≡⁸ ≢│⁸ ≢ ⇔≡™╢ ╩ ™≡

252 ─ 135 ⁸ 116 ⁸ 1 ╩ ⇔≡⅔╡⁸↓─℮∟⁸

─ ⅛╠ √⌐ ↕╣√ │ 161 ≢№╢⁹ ⌐ ╢≤⁸ ה ╛

ה ( )⁸ ╛ ה ( )⌐⅔™≡ ⅜ ⌐ ⇔

≡™╢⁹ 

─ ⅛╠─ ─ ≤⇔≡│⁸ ≤⇔≡₈ ⅜ⱦ☻₉כ◘ ↕╣

√ ⁸₈ ₉₈ ה ─ ₉⌐≈™≡│ √⌐ ↑╢ ₈∕─ ₉─╙≤⌐

╩ ™⁸ ─ ≢ ℮↓≤⅜ ≢⌂™⁸ ⅜ ≢ ─ ╩ ∆╢ ⌐

∆╢ ╩ ℮↓≤≤⇔√⁹ 

 ̧ 気候変動による影響の概要 

─  

⌐ ┘ ─ ⌐⅔↑╢ ─ ⌂ ⁸ ─ ≤

≤─ ⌂Ⱶ☻ⱴ♇♅─ ⁸♬ⱱfi☺◌─ ─ ⌂ ⁸ ╛ ⌐⅔

↑╢ ─ ─ ⅜ ≢ ∂≡™╢↓≤⅜ ↕╣≡™╢⁹╕√⁸

√⌐ ⇔≡⅝√ ≤⇔≡⁸ 30 ⌐⅔↑╢⸗►♁►♅◒╛ⱴ♄◔─ ⌐⅔

↑╢ ⁸ ⌐⅔↑╢ ─ ≤◘fi◗ ┼─ ⁸ ┘

─ ⌂ ⅜ →╠╣╢⁹ 

↕╣╢  

─ꜝ▬♅ꜛ►╛⁸ ≢№╢▬꞉♫ ─ ─ ┘ ≢─ ⁸

─ ╛ ─ ⁸♬ⱱfi☺◌╛♃◔ ─ ה ┼─ ⁸

⌐⅔↑╢◘fi◗ ─ ─ ╛ ⁸ ⌐⅔↑╢ ⅛╠◘fi◗ ┼─

⁸ ─ ⌐╟╢◘fi◗╛►♬⁸ ─ ─ ─ ⅜ ↕╣≡™╢⁹

ⅎ≡⁸₈ ה ₉₈ ₉⌂≥≢ RCP2.6⁸RCP8.5◦♫ꜞ○╩ ™√

⌐ ∆╢ ⅜ √⌐ ↕╣≡™╢⁹ 

╕√⁸↓╣╠─ ⌐ ⅎ≡⁸ ─ ה ─ ─ ╛⁸ ─

─ ה ⌐╟╢ ─ ─ ⁸◘fi◗ ─ ה ⌐╟╢ Eco- DRR ─

⁸ ≤ fiꜛ◦כ◄ꜞ◒꜠╢∆ ─ ⁸ ─☻ⱦכ◘ ─ ╩ ⇔

√⁸ ┼─ ─ ╙ ↕╣≡™╢⁹ 

 ̧ 重大性・緊急性・確信度評価の概要 

≢│⁸ │ ⌐ ↕╣╢ ⅜ ™╙──⁸ ≤⇔≡≢⅝╢↓≤⅜

╠╣≡⅔╡⁸ ∕─╙─╩ ∆╢ ⇔⅛ ⅜⌂™≤™℮ ╙№╢⁹∕─╟

℮⌂ ⁸ ─ ⌐⅔↑╢₈ ─ ה ⌂ ─ ⌂ ₉─ ≢ ╩

℮↓≤│ ⇔ↄ⁸₈ ─ ₉─ ─╖≢ ╩ ∫≡™╢⁹ 

│∕─ ╩ ⇔≡ ⌂ ╛Ɫⱦ♃♇♩⌐ ⅝⌂ ╩ ⅎ╢↓≤⌐ ⅎ⁸

╩☻ⱦכ◘ ⇔≡ ─ ╛ ┼─ ─ ╙ ⅎ╠╣╢↓≤⅛╠⁸ ─

│₈ ⌐ ⌂ ⅜ ╘╠╣╢₉≤ ↕╣╢ ⅜ ™⁹ 

⇔⅛⇔⌂⅜╠⁸ │ ⌐╙⁸ ╛ ⌐ ℮ ⌂≥⁸
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─ ⌐╟╢ ⌐↕╠↕╣≡⅝√↓≤⌐ ⅎ⁸ ─ ≤ ≤─ ⅜ ≢

№╢↓≤⅛╠⁸ ⌐╟╢ ⌂ ╩ ∆╢↓≤⅜ ⇔ↄ⁸ │ ≤ ⇔

≡ ↄ ↕╣╢ ⌐№∫√⁹∕─ ≢╙⁸ ↕╣√ ⌐ ≠⅝₈ ⌐╟╢

₉ ┘₈ ₉─ 2 ≈─ ⌐≈™≡│⁸ ⅜ ↕╣√⁹╕√⁸

₈ ה ₉₈ ה ₉₈ ₉─ 3 ≈─ ⌐≈™≡│⁸ ⌐ ∂≡

™╢ ⅜ ↕╣√↓≤ ⅛╠⁸ ⅜ ≤⌂∫√⁹ 

─ ╟╡ √⌐ ╩ ⇔√ ⱦ☻⌐≈™≡│⁸כ◘ ⌐╟╢

⌂ ╩ ∂√ ↓∕ ╠╣╢╙──⁸◘fi◗ ╛ ─ ╛⁸◘◒ꜝ╛◌◄♦─

─ ⁸ ─☻ⱦכ◘ ≢№╢ ─ ┼─ ⌐≈™≡│

─ ⅜ ↕╣√↓≤⅛╠⁸↓╣╠─ ⌐ ⅜ ⱦ☻⌐≈™≡│⁸כ◘™ ≤⇔≡

⌐ ╩ ∫≡™╢⁹∕─ ⁸ ─ ≤⇔√₈ ─ ה ─

₉⁸₈ ─ ⌐╟╢ ─ ₉⁸₈◘fi◗ ⌐╟╢Eco- DRR ₉⁸

┘₈ ≤ fiꜛ◦כ◄ꜞ◒꜠╢∆ ₉─ 4 ≈─ ⌐ ™≡⁸ ─ ⌐≈

™≡₈ ⌐ ⌂ ⅜ ╘╠╣╢₉≤ ↕╣√⁹ 

◦♫ꜞ○⌐ ∂√ ╩ ⇔√₈ ה ₉₈ ₉─

⅛╠⁸ ─ ╩ 2ϴ ⌐ ⅎ╢↓≤│⁸₈ ה ₉─ ─ ⌐ ∆╢

╙──⁸◘fi◗ ╩ ≤∆╢₈ ( )₉│ 2ϴ ≢№∫≡╙ ⌂ ⅜

∂╢↓≤⅜ ↕╣√⁹↓─↓≤⅛╠⁸ ⌐₈ ( )₉⌐⅔™≡│ ─╖≢

╩ ↕∑╢↓≤⌐│ ⅜№╡⁸ ≤─ ─ ⅜ ↕╣╢⁹ 

 

ₒ ₓ 

1   

⌐╟╢ ─  

 ↓↓≢│⁸ ה ⌐⅔↑╢ ╛ ─ ─ ⁸ ─ ⁸

╛ ─ ─ ─ ⌐≈™≡ ℮⁹ 

 ̧ ⌐╟╢ ─ ⁸ ─ ─ ⁸ ─ │⁸ ⌐ ╩

╓∆⁹ ⌐│⁸ ─ ⌐╟╡⁸ ─ ┘ ┼─ ⅜ ∏╢

≤ ⅎ╠╣╢⅜⁸ ╛ ₁⌂ ⌐╟╡ ⅜ ↕╣╢ ╙№╢⁹

─ │ ─ ─ ≤ ─ ╩ ⅝ ↓⇔⁸ ⁸ ⌐

╛ ─ ה ╩╙√╠∆↓≤⅜ ↕╣╢⁹Ɫ▬ⱴ♠⁸◘◘ ⁸▬Ⱡ

─ │⁸ ─ ≢ ⌐ ↕╣≡™╢ ≢№╡⁸∕╣⌐╟∫≡

─ │ ∆╢⁹ ≤ ─ │⁸ ─

╛ ╩ ╘⁸ ╩ ∆╢⌂≥─ ─ ╩╙√╠∆⁹∕─ ⁸

≤ ─ ≤─∏╣╛⁸ ⌐⅔↑╢ ╩ ⅝ ↓∆ ⅜№

╢⁹  
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─  

₡  ₢ 

 ̧ ╛ ─ ─ ⌐ ™⁸ ה ─ ⁸

♃▬ⱪ⁸ ─ ⅜ ↕╣≡™╢⁹ ⌂ ≤⇔≡│⁸

─ ⁸ ⌐⅔↑╢Ɫ▬ⱴ♠╛♅◦ⱴ◙◘ ─ ⁸ ┼─▬ⱡ

◦◦╛♬ⱱfi☺◌─ ⁸ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ─ ≤ ─ ⌐╟╡⁸ ─

≤ ─∏╣ ─ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ 

 

─ ≢⁸Ɫ▬ⱴ♠─ ─ ≤ ─ ⅜ ╠╣╢⁹311001 311002 311003)  311037

Ɫ▬ⱴ♠─ │⁸ ─ ─ ⌐╟╡ ↕╣╢⁹311004, 311005)  ≢⁸ ─ ↑─

╕╡⌐╟╡ ─ꜞ☻◒⅜ ╕╡⁸ ╣╙⇔┌⇔┌ ⅝≡™╢⁹311006 311003)  

ﬞ ≢│⁸ ─ ⌐ ℮ ─ ╛

⌐╟╡⁸ 20₩30 ─ ⌐♅◦ⱴ◙◘─ 311007 311008 311003  ≤◄♂ⱡⱢ◒◘fi▬

♅◕ ─ 311009)  ⅜ ⇔≡™╢⁹ ─ (203km2)≢│⁸ 40

⌐♅◦ⱴ◙◘─ ⅜ 31% ⇔⁸ ─ 11.3%╩ ╘╢⌐ ∫≡™╢↓≤⅜ ⇔√⁹

311010 ╕√⁸ ⌐ ⌐⅔↑╢ ─ ⁸ ─ ⁸ ♃▬ⱪ ─ ─

─ ⅜ ⅝≡™╢⁹311011)  

─ ≢│⁸ 30 ≢○○◦ꜝⱦ♁─ ⅜ ┼◦ⱨ♩⇔≡™

╢⁹311012, 311013)  ⅛╠ ▪ꜟⱪ☻╕≢─ 29─ ╩ ⌐⁸ ⌐╟╡

─ ╩ ⇔√ ⌐╟╣┌⁸ ─ │ 0.3m≤↕╣≡™╢⁹311014 311015)  

♬ⱱfiꜝ▬♅ꜛ► ─ ⌐ √╢ ─ ≢│⁸ ▬Ⱡ ⅜

≢ ⌐ ⇔≡⅔╡⁸♬ⱱfiꜝ▬♅ꜛ►─ ┼─ ⅜ ↕╣≡™╢⁹311038

311016  

─ ⌐⅔™≡│⁸ꜘⱡ►◄ⱡ▪◌◗◔ ⅜ ⇔⁸ ─ ⅜

⇔≡™╢⁹311001)  

≢│⁸ ─ ⅜ ↕╣≡™╢⁹311004)   

▪ⱳ▬ ≢│⁸ⱥ♄◌♁►─ ⅜ 30 ≢ 7.6 ╕∫√≤ ↕╣≡™╢⁹

311018)  

≢│⁸ ─ ⌐╟╡ ─ ─ ≤ ─ ⅜ ↓╡⁸

ⱴꜟⱢ♫Ᵽ♅ ≤─ⱨ▼ⱡ꜡☺◌ꜟⱵ☻ⱴ♇♅ ─ ─ ⅜ ∂

≡™╢⁹311019)  311037  

⌐⅔™≡ 2007 ⅛╠ ↕╣≡™╢ ☿fi◘כ◌ⱷꜝ⌐╟╢⸗♬♃ꜞfi◓

⌐╟╣┌⁸2015 ⌐▬ⱡ◦◦⅜ ↕╣≡⅔╡⁸↓╣│ ≢ ╘≡─ ≢№╢≤↕╣≡
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™╢⁹╕√⁸ ─ 2016 ⌐╙ 2 ≢▬ⱡ◦◦⅜ ↕╣√ ⁸ ≢▬ⱡ◦◦⌐

╟╢ ─ ╡ ⇔ ╙ ↕╣√⁹311020 ╕√⁸ ▪ꜟⱭfiꜟכ♩ ™≢│⁸2018 ⌐│

1600 ─ ╩ ╗ ™ ≢ ─ ⅜ ↕╣╢⌂≥⁸ ⅜ ─

™ ≢ ⇔≡™╢↓≤⅜ ↕╣√⁹311021) ∂ↄ ─ ⌐⅔™≡│⁸♬ⱱfi☺◌

─ ╙ ↕╣≡™╢⁹315022 ⌐○☻☺◌⌐ ⇔≡│⁸6 10 ─ ⌐⅔™≡ ™ ≢

⅜№╢↓≤⅛╠⁸ ⌂ ≤⌂∫≡™╢ ⅜ ™≤↕╣≡™╢⁹311021)  

 

↕╣╢  

₡  ₢ 

 ̧ ה ─ ה ⁸ ┘ ꜝ▬♅ꜛ► ⌐≈™≡⁸ ─

╛ ⅜ ↕╣≡™╢⁹ ⅎ┌⁸Ɫ▬ⱴ♠⁸◖ⱷ♠●⁸ ┘◦ꜝⱦ♁│ 21

⌐ ─ ⅜ ⌐ ═≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╡⁸ ─ ⌐╟╢ ─ ─ ⅜ ↕╣≡™

╢⁹ 

 ̧ ─ ⌐╟╡ ─ ⅜ ↕╣⁸ ─ ⅜ ╕╢

↓≤⌐╟╢ ─ ⁸ ╛♅◦ⱴ◙◘─ ⌂≥─ ⅜

∆╢≤ ↕╣≡™╢⁹ 

 ̧ ─ ≤ ─ ⌐╟╡⁸ ─ ─ ≤

─ ⅜ ↕╣⁸ ╩ ∆╢ ─ ≤─Ⱶ☻ⱴ♇

♅ ⱨ▼ⱡ꜡☺◌ꜟⱵ☻ⱴ♇♅ ─ꜞ☻◒⅜ ╕╢≤ ↕╣≡™╢⁹ 

 

Ɫ▬ⱴ♠─ ╩ ≢ꜟכ◔☻ ⇔√ ⌐╟╣┌⁸ ≤ ⇔≡ 2081 2100

╕≢⌐ │ 14.7 A1B◦♫ꜞ○╩ ≤⇔√MIROC⸗♦ꜟ⌐╟╢ ╩

25.0% SRES A2◦♫ꜞ○╩ ≤⇔√ RCM20⸗♦ꜟ⌐╟╢ ╩ ⌐ ∆╢⁹

311023)  ⌐Ɫ▬ⱴ♠╩ ≤⇔≡RCP◦♫ꜞ○ ⌐⅔↑╢ ─ ╩ ⇔√ ⌐⅔

™≡╙⁸ ⌂ ─ ⅜ ↕╣⁸ ⌐ ─ ⌐ ⌐ ∆╢ ⌐

⅔™≡ ─ ⌂ ⅜ ↕╣≡™╢⁹311024 ≢⁸ 30₩40 Ɫ▬ⱴ│≢ꜟכ◔☻

♠─ │ ⌐№╡ 311007 311003⁸ ⸗♦ꜟ≤│ ─ ⅜ ↕╣≡⅔╡⁸ ─

─ ⌐≈™≡ ⅜ ≢№╢⁹ 

─ ≢№╢◖ⱷ♠● ┘◦ꜝⱦ♁─ ╩ ≢ꜟכ◔☻ ⇔√ ⌐

╟╣┌⁸ ─ ─℮∟◖ⱷ♠●≢ 88%⁸◦ꜝⱦ♁≢ 97%⅜ ⌂╢≤ ↕╣≡™

╢(A1B◦♫ꜞ○╩ ≤⇔√ BCCR- BCM2.0 20─⸗♦ꜟ⌐╟╢ ╩ )⁹311025)  

◦ꜝⱦ♁─ ╩ ⇔√ ─ ⌐⅔™≡╙⁸ ─ ⌐ ℮ ─ ⅜

↕╣≡™╢⁹◦ꜝⱦ♁─ ⌐ √╢ ╛ ─ ≢│⁸RCP2.6 ⌐

⅔™≡ ⅜╦∏⅛⌐ ∆╢⅜⁸RCP8.5 ≢│ ∆╢≤ ↕╣√⁹ ⌐⁸

─ ⌐⅔™≡╙⁸ ─ ⅜ ↕╣√⁹ ⁸ ≢│⁸RCP8.5 ⌐⅔™≡╙
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│ ∆╢≤ ↕╣√⁹311024  

─◄♂ⱡⱢ◒◘fi▬♅◕⌐≈™≡ ╩ ⇔√ ⌐╟╣┌⁸

─ ⌐╟╡⁸50 ⌐ ⌂ ⅜ ↓╢ ╙№╣┌⁸ ◦ⱨ♩⌐╟╡

⅜ ↕╣╢ ╙№╢≤ ↕╣≡™╢⁹311009) ∂ↄ ─ ⌐⅔↑╢

( ה Ɫ▬♦ה )─ ╩ ⇔√ ⌐╟╣┌⁸RCP2.6◦

♫ꜞ○╩ ≤⇔√ 2096 2100 ⌐⅔↑╢ ≢│⁸ ⅜ ╟╡ ⅝ↄ

∆╢╙── ™ ⌐ ⌂ ⅜ ∆╢ ⌐ ⇔⁸RCP8.5◦♫ꜞ○╩ ≤⇔√

≢│⁸™∏╣─ ⌐⅔™≡╙ ⌂ ⅜ ⇔⌂™↓≤⅜ ↕╣≡™╢(MIROC5⁸

MRI- CGCM3⁸IPSL- CMA5A- LR⸗♦ꜟ⌐╟╢ ╩ )⁹ 311026)  

─ ╩ ⌐⁸ ┘ꜝ▬♅ꜛ►─ ≤⇔≡

⌂ ⌐≈™≡ ⌐⅔↑╢ ╩ ⇔√ ⌐╟╣┌⁸ ─

│ 21 ⌐⅔™≡ ─ ┼ ∆╢↓≤ RCP8.5◦♫ꜞ○ ┘RCP2.6◦♫ꜞ○╩

⁸Ɫ▬ⱴ♠╩ ╗ ─ │RCP2.6◦♫ꜞ○╩ ⇔√ 2040 2060

≢№∫≡╙╒≤╪≥ ∆╢↓≤⅜ ↕╣≡™╢⁹ ⅎ≡⁸RCP8.5◦♫ꜞ○╩ ≤⇔√

21 2080 2100 ⌐⅔™≡│⁸ ≢№╢ ─ ⅜

┼ ⇔⁸ ┼─ ⌂ ⅜ ↕╣≡™╢ MIROC- 5 ┘ MRI- CGCM3⌐╟╢

╩ ⁹311027  

⌐⁸ ╛ ה ─ ╛ ─ ╩ ≤⇔≡⁸ ⸗♦

ꜟ≤ ◦♫ꜞ○╩ ™≡ ─ ─ ╩ ∫√ ⌐⅔™≡╙⁸ ─ ⌐

℮ ─ ⅜ ↕╣≡™╢⁹ ─ ה ה Ɫ

ה♦▬ ה ה ─ 10 ─ ╩ ╩ ≤⇔√

─ ⌐╟╣┌⁸ ⌐╟╡ ⌐ ™│№╢╙──⁸∆═≡─ ⌐⅔™≡ ⌐⅔

↑╢ ─ ⅜ ↕╣⁸RCP2.6◦♫ꜞ○╩ ≤⇔√ 21 2080 2100 ⌐⅔

™≡│ ⌡ ─ 30 50 ⌐⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ ⌐│ ─ 10 15 ┼

⅜ ∆╢↓≤ ↕╣≡™╢ MIROC- 5 ┘MRI- CGCM3⌐╟╢ ╩ ⁹311028╕

√⁸ ה ⌐⅔↑╢ ┘ ⌐ ∆╢ ─ ─ ⌐╟╣

┌⁸21 ⌐│⁸ ╛ ─ ⅜ ⅛╠╒╓ ⇔⁸

≢╙ ™ ─ ⌐╦∏⅛⌐ ╢ ≤⌂╢ ⅜ ↕╣≡™╢ RCP8.5◦♫ꜞ○

╩ ⁹↓╣⌐ ™⁸↓╣╠─ ╩ ≤∆╢ ─ ⅜ ⅝ↄ ∆╢↓≤⅜

↕╣≡™╢⁹311029  

≢│⁸ⱪꜝ☻ 1 2ϴ─◦♫ꜞ○≢│○○◦ꜝⱦ♁─ │╟╡ ⌐

∆╢≤≤╙⌐ ⅜ 2 ≈⌐ ↕╣╢↓≤⅜ ↕╣⁸ⱪꜝ☻ 4ϴ─ ≢│ ⅜╒

╓ ∆╢≤ ↕╣≡™╢⁹311013)  ─ ⸗♦ꜟ⌐⅔™≡╙⁸ │ ⌐ ™

─ ≤ ה ┼─◦ⱨ♩⅜ ↕╣≡™╢⁹311030, 311031)  ⁸ ⌐⅔↑╢

▪◌◄♂ⱴ♠─ ≤ ─ ⌂╠┘⌐ ⌐╟╢ ☻♩꜠☻─ ≢

│⁸ ─ ⌐╟╡ ☻♩꜠☻⅜ ↕╣╢ ⌐│⁸ ≢ ─ ╛

⅜ ∆╢⌐≈╣≡ ↄ⌂╢ ⅜ ↕╣⁸ ⅜ ╟╡╙ ∆╢ ╙ ↕

╣≡™╢⁹311032)╕√⁸ ⸗♦ꜟ╩ ™≡ ─ ╩ ⇔√ ⌐╟╣┌⁸ ⌐
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℮ ⌐╟╡ ─○○◦ꜝⱦ♁─ ⅜ ↕╣╢╙──⁸ ⌐⅔™≡

│ ⌐╟╢ ⅜ ∆╢↓≤⅛╠⁸ ∏⇔╙ ⅜ ┼ ⇔⌂™↓≤╙

↕╣≡™╢⁹311033 ─╟℮⌐⁸ ─ ◦ⱨ♩ ⌐≈™≡─ │ ⌐╟╡ ₁≢№

╡⁸ ⇔√ │ ╠╣≡™⌂™⁹ ─ ╩ ╕ⅎ√ ⅜ ≢№╢⁹ 

⌐ ℮ ≤ ─ ⌐╟╡⁸ ─○○◦ꜝⱦ♁⁸♄◔◌fiⱣ─

⅜ ↕╣╢↓≤⅜ ↕╣≡™╢( SRES B1⁸A1B⁸A2◦♫ꜞ○╩ ≤⇔√BCCR- BCM2.0⁸

CGCM3.1 6≈─ ⸗♦ꜟ⌐╟╢ ╩ ⇔√ ⌐╟╢ )⁹ 311034  

ⅎ≡⁸ ⌐⅔™≡│⁸ꜝ▬♅ꜛ►─ ⅜⁸2081 2100 ╕≢⌐ ≤

⇔≡ 0.4 ⌐ ∆╢↓≤⅜ ↕╣≡™╢( SRES A1B◦♫ꜞ○╩ ≤⇔√⁸CMIP3⌐ ╕╣╢

24─ ⸗♦ꜟ⌐╟╢ ⌐ ≠ↄ ─ )⁹ 311035  

─ fi│⁸☼כ◦ ≤ ↑ ─ ⌐╟╡ ⅜ ↕╣╢⁹

9 ─ ⱨ▼ⱡ꜡☺כ ≤ ─ ⌐╟╡⁸1ϴ─ ≤ 10 ─ ↑

─ ⌐╟╡⁸ ─ │ 5 ↕╣╢≤ ↕╣≡™╢⁹311036 ∕╣

⌐╟∫≡⁸ ≤─ ⌐╙ ⅜ ┬ ⅜ ↕╣≡™╢⁹ 

─ ה ⌐⅔↑╢ ─ ⌐≈™≡⁸ ╠⅛♃כ♦

⇔√ ⌐⅔↑╢ ─ ≤⁸ ≤─ ╩⸗♦ꜟ ⇔⁸ ⌐⅔↑╢

─ ╩ ⇔√ ⅜№╢⁹↓╣⌐╟╣┌⁸ ≢│ 11 ≤ ↕╣≡™╢

⅜⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ 21 2080 2100 ⌐⅔™≡│ 12

MRI- CGCM3⌐╟╢ ╩ 12 MIROC5⌐╟╢ ╩ ┼

≤∏╣ ╗↓≤⅜ ↕╣≡™╢⁹311027  

№╢ ⌐ ∆╢ ╛ ⅜⁸ ≢ ─ ┼≤ ∆╢ ⌐

⌂ │⁸Velocity of Climate Change ⁸VoCC ≤ ┌╣⁸∕─ ─ ─ ╩

∆ ≤⇔≡ ™╠╣╢⁹VoCC╩ ™≡ ꜠ⱬꜟ≢ ─ ─ ╩ ∫√ ≢│⁸

VoCC│ ≢ ≤⌂╢↓≤⅜ ↕╣⁸↓╣│ ⌐╟╡ ⇔™ ⅜ ⇔⌂™↓≤╩

⇔≡™╢⁹ ⌐ ─ ╛ ⌐⅔™≡│⁸ ⅜ ∆╢≤ ⌐ ─

╩ ≈ ⅜ ∑∏⁸ ⌐ ה ∆╢ ⅜ ⌐ ≢⅝⌂™

⅜ ↕╣≡™╢⁹311028  

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ ה♩♇♃Ɫⱦה ה ─  

 ─ │ ─ ⌐ ┬⁹ ┘ ┼─ ─ │⁸ ⌐ ∆╢

⌂ ─ ≤⌂╢⁹╕√⁸ ─ │ ─ ╩ ⅝ ↓⇔⁸ ⌂

╛ ⁸ ─ ה ╩╙√╠∆⁹↓╣╠─↓≤│⁸ ה♩♇♃Ɫⱦה

ה ─ ⌐≈⌂⅜╢⁹╕√⁸ ╛ ─ ⌐╟╡ ─
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│ ⅝ↄ ↕╣⁸∕╣⌐╟╡ ꜞ☻◒─ ╛ ─ ⅜ ↓╢ ⅜

™⁹ 

 ̧   

┼─  

ₒ ₓ ™ 

ה ─               ₒ ₓ ™ 

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ™ 

⌐ ⅜ ≤⌂∫≡ ∂≡™╢ ─№╢ Ɫ▬ⱴ♠─ ─

⅜ ↕╣≡™╢⁹╕√⁸ ⌂ ≤⇔≡⁸ ─ ⁸Ɫ▬ⱴ♠╛♅◦ⱴ◙◘

─ ⁸ ─ ⅜ ↕╣≡™╢⁹↓╣╠─ ≢│⁸ ≤─

⌂ ⅜ ⌂╙─┌⅛╡≢⌂ↄ⁸ ₁⌂ ⅜ ╦↕∫≡ ⅜ ∂≡™╢

╙№╢↓≤⌐ ⅜ ≢№╢⁹ ⌐ ≢│⁸ ─ ╛ ─ ⅜ ⌐

╓∆ ⅜ ⅝™⁹ ⸗♦ꜟ≢│⁸ ╩ ≤⇔√╟℮⌂⁸ ─≢ꜟכ◔☻

꜠ⱬꜟ ─ ╩⁸ ⅛╠ ⌐⅛↑≡─ ≢ꜟכ◔☻ ⇔≡

™╢╙─⅜ ™⁹⇔⅛⇔ ⌐│ ⅛≈ ⌂ ⅜ ꜟכ◔☻ ₁─ ╛

─ ה ꜠ⱬꜟ ≢ ↕╣≡™╢⁹ ─ │⁸ ─ ™╩

⇔√Ɫⱦ♃♇♩─⸗◙▬◒ ⌂╢ ⅜Ɽ♇♅ ╩ ∆ ⌐╟╡ ↕╣≡™╢

√╘⁸ ⸗◙▬◒ ⌐ ⅜ ∂╣┌ ה │ ≢№╢⁹ 

 

 ̧   

ₒ ₓ  

ה │ ↄ№╢⅜⁸ ─ │ ₁≢№╡⁸ ─ │ ∏⇔╙

≢│⌂™⁹∕─ ≤⇔≡⁸ ⅜ ─ │ ─ ⅜ ⅝™↓≤⅜ →╠

╣╢ ─ ≤ ≤ ─ ─ ™ ⁹ ≢│ ⌂ ─√╘─

⅜ ⇔≡™╢⁹╕√⁸ ⸗♦ꜟ╩ ™√ ╛ ─ ─ ⌐≈™≡│⁸ ™╢

⸗♦ꜟ╛ ╟╢ ⌐ ⇔≡ ⅜ ≢№╢⁹ 
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2   

⌐╟╢ ─  

↓↓≢│⁸ ה ⌐⅔↑╢ ╛ ─ ─ ⁸ ─ ⁸

╛ ─ ─ ─ ⌐≈™≡ ℮⁹⌂⅔⁸◖ⱷ♠●╛◦ꜝⱦ♁ ─ ⌐╖

╠╣╢ ⌐≈™≡│⁸₈ ה ₉≢ ╡ →╢⁹ 

 

 ̧ ⌐╟╢ ─ ⁸ ה ⌐⅔↑╢ ─ ⁸ ─ │⁸

ה ─ ⌐ ╩ ╓∆⁹ ⌐│⁸ ─ ⌐╟╡⁸ ─ ┘

┼─ ⅜ ∏╢≤ ⅎ╠╣╢⅜⁸ ╛ ₁⌂ ⌐╟╡

⅜ ↕╣╢ ╙№╢⁹╕√ ╛ ≢│ ⅜ ≤⌂╢⁹ 

 ̧ ─ ─ ⌐╟╡⁸ ─ ─ ⅜ ↕╣╢ ⅜ ╕╡⁸ ╛ ⅜

╕╢↓≤⅜ ↕╣╢⁹↓─╟℮⌂ ┼─ ⅜ ≢ ⌂╢ ⁸ ─

⌐ ⅜ ∂╢⁹∕─ ⅜⁸∕╣∙╣─ ─ ─ ⌐ ⌂╙─≢№╢

⁸ ╛ ⱪ꜡☿☻⌐ ⌂ ⅜ ∂╢ ⅜№╢⁹ 

─  

₡  ₢ 

 ̧ ⌐ ℮ ה ─ ─ ╛ ─ ⌐≈™≡⁸ ─

ה ⌐⅔↑╢ ─ ─ ─ ⅜ ↕╣≡™╢ ⁸ ─

⌐⅔↑╢ ─ ─ ⌂ ⁸ ┘ ─ ─

⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟∫≡⁸ ⅛╠ ⌐⅛↑≡ ⅜ ⌐ ⅝ ╦∫

√ ⅜ ™≤ ⅎ╠╣≡™╢ ⅜ ⌐⅔™≡ ↕╣≡™╢⁹ 

 ̧ ─ ⌐≈™≡⁸ ─ ⅜ ↕╣≡™╢ ⅜№╢⁹ 

 ̧ ─ ⌐⅔™≡│⁸ ─ ↑⅜ ™ ⌐│ ─ ╟╡╙

⅜ ╕╢↓≤≢⁸ ≤─Ⱶ☻ⱴ♇♅ ⱨ▼ⱡ꜡☺◌ꜟⱵ☻ⱴ♇♅ ⅜ ⇔⁸

⅜ ∆╢ ⅜ ↕╣≡™╢⁹ 

 

─ ⌐⅔™≡│⁸ ─ ─ ⌂ ⁸ ┘

─ ─ ⅜ 40 ─⸗♬♃ꜞfi◓ ─♃כ♦ ⅛╠ ↕╣⁸ ─ ⅜

⇔≡™╢⁹↓─ ≤⇔≡⁸ ─ ⌐⅔↑╢ ┘ ─ ⁸ ─ ⌐╟

╢╙─≤ ↑╠╣≡™╢⁹╕√⁸ ⌐ ℮ ⌐╟╢ ─ ⅜⁸↓─ ╩

↕∑╢ ╩ ⇔≡™╢⁹312001  

39 ─ ⸗♬♃ꜞfi◓ ⌐⅔™≡⁸2004 2012 ⌐⅔↑╢ ─ ─

─ ╩ ⇔√ ⅛╠⁸ ⌐ ⌂ ≤│ ⅎ⌂™╙──⁸ ─ ה

⌐⅔↑╢ ─ ( ─ ⌐⅔↑╢ ─ ┘
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─ ⁸ ─ ⌐⅔↑╢ ─ ┘ ─ )

⅜ ↕╣≡⅔╡⁸ ⌐ ℮≤╖╠╣╢ ─ ⅜ ↕╣≡™╢⁹ ⁸ ⌐

⌐⅔↑╢ ⌐≈™≡│ ─ ⌐ ≠ↄ ⌐ ∆╢ ╙ ↄ⁸ ⌐

⅔↑╢ ─ ╩ ∆╢≤⁸ ─ ╩ ∆╢ ⅜№╢↓≤⌐ ∆╢

⅜№╢⁹312002)  

2004 2017 ⌐⅔™≡⁸ ─ ┘ ™ ≢ ↕╣╢ 24 ╩ ≤⇔⁸

─ ╩ ∆╢ ─ ─ ─ ⌐ ⅜ ∂≡™╢⅛≥℮⅛⁸╕√⁸

∕─ ─ ≤ ┘ ─ ⌐ ⅜№╢⅛╩ ⇔√⁹∕─ ⁸ ⅜ ϴ

╕≢─ ≢│⁸ ─ ⅜ ⇔⁸ ה ─ ⅜ ∆╢

⌐№╡⁸ ⅜ 13ϴ─ ≢│⁸ ≤ ─ ⅜ ⇔⁸

─ ⅜ ∆╢ ⌐№∫√⁹↕╠⌐⁸ ⅜ ⅝≡™╢≤ ⅎ╠╣╢ ⌐⅔↑

╢⁸ ה ⅛╠ ┼─ ┘⁸ ⅛╠ ┼─

╩ ⇔√⁹∕─ ⁸ ⅛╠ ⁸№╢™│⁸ ⅛╠ ┼

─ │⁸∕╣∙╣ ⅛╠ ה ⁸№╢™│⁸ ⅛╠ ┼─

⌐ ∆╢ ≢ ⌐ ≢№∫√⁹312028  

─ ה ⌐≈™≡│⁸ ⌐⅔™≡ ⌂ ⅜ ╠╣╢⁹

1961 ≤ 2008 ─ ─ ╩ ™≡ ─ ╩ ה ⇔√ ⌐╟╣

┌⁸∆═≡─ ≢ ─ ┘ ─ ⅜ ╘╠╣⁸∕─ │1961

⅛╠ 2008 ≢ 0.18 / 1ha№√╡─ ⁸0.21 / ≢№∫√⁹

─ ─ │ ≢№╢≤ ⅎ╠╣╢√╘⁸↓─ │⁸ ┼─ ≢│

⌂ↄ ─ ≢№╢ ⅜ ™≤ ⅎ╠╣≡™╢⁹312003⁸ 312004)  ⌐⁸

312005⁸ 312006 ─ - ─ ⌐⅔™≡╙⁸ 30

40 ⌐⅔↑╢ ─ ─ ⅜ ↕╣≡™╢⁹ 

─ ⌐⅔™≡⁸ │⇔⌂™◦ꜝ◌◦─ ה ⅜ ↕╣≡⅔╡⁸∕

─ ─ ≈≤⇔≡ ─ ⅜ ↕╣≡™╢⁹312007  

╕√⁸1970 ⅛╠ 2004 ─ 35 ⌐⅔™≡⁸Ⱶ☼♫ꜝ─ ─ ⅜ ↕╣≡⅔╡⁸

─ ─ ⌂ ≤─ ⅜ ↕╣≡™╢⁹312008  

⌐⅔↑╢ ─ ≤⇔≡│⁸♄◔◌fiⱣ─ ─ ┘ ─

312009 ⅜ ↕╣≡™╢ ⁸ ⌐⅔↑╢ 19 ─⸗♬♃ꜞfi◓ ≤ ⅛╠⁸ ─

↑⅜ ™ ⌐│ ⅜Ɫ♅─ ╟╡╙ ╕╡⁸◄♂◄fi◗◘◒─ ⅜ ∆╢

⅜ ↕╣≡™╢⁹↓─ ≤⇔≡⁸ ≤ ─ ⌐ ⅜ ∂⁸ ⌂Ⱶ☻ⱴ♇♅

⅜ ⇔√↓≤⅜ →╠╣≡™╢⁹312029  
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↕╣╢  

₡  ₢ 

 ̧ ─ ─ ↄ│⁸ ⅜╟╡ ⁸ ┼ ⇔⁸ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ ⌐⁸Ⱪ♫ │ 21 ⌐ ─ ⅜ ⌐

═≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ─ ↄ│⁸ ⅜ ⁸ ┼ ⇔⁸ ⅜ ∆

╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ √∞⇔⁸ ─ ⌐≈™≡│⁸ ╛ ⁸ ─ ⌂≥⌐╟╡

∆╢≤™℮ ╙№╡⁸ ⅜ ⅝™⁹ 

 ̧ ─ CO2 ─ │ ╛ ⌂≥⁸ ─ ⌐ ╩ ⅎ╢

↓≤⅜ ↕╣≡™╢⁹ 

 

Ⱪ♫⁸▪◌●◦⌂≥ ┘ ─ ⌐≈™≡│⁸ ─ ╩ ∆╢⸗♦

ꜟ╩╙≤⌐⁸ ◦♫ꜞ○⌐ ∫√ ─ ─ ⅜ ↕╣≡™╢⁹↓╣⌐╟╢≤⁸

⁸ ┼─ ⌐≤╙⌂™⁸ ─ ─ ↄ≢ ─ ⅜ ↕╣⁸

⁸ ─ ─ ↄ≢ ─ ≤ ⅜ ↕╣≡™╢⁹√∞⇔⁸ ─

⌐≈™≡│⁸ ╛ ─ ⌐╟╢ ─ ⌂≥⌐╟╡ ∆╢≤™℮

╙№╡⁸ ⅜ ⅝™⁹312011. 312012, 312013)  

SRES A1B◦♫ꜞ○╩ ≤⇔√CMIP3─ 20─ ⸗♦ꜟ⌐╟╢ ╩ ⇔≡

─ ╩ ⇔√ ⌐╟╣┌⁸2081 2100 ╕≢⌐ 10 ☻♄☺▬⁸♠Ᵽ◐⁸▬☻

ⱡ◐⁸◖Ᵽfi⸗♅⁸ⱱꜟ♩ⱡ◐⁸●☺ꜙⱴꜟ⁸▪◌ⱷ▬♯ⱦ꞉⁸♃Ⱪⱡ◐⁸▬♅▬●◦⁸▪ꜝ◌

◦ ─ ⅜ ∆╢ ⅜№╢ ⅜⁸ ⁸ ┼≤ ∆╢≤ ↕╣

≡™╢⁹ ≢⁸ ≢│☻♄☺▬≤◖Ᵽfi⸗♅─ ⅜ 23.6 38.1% ∆╢≤ ↕

╣≡™╢⁹312014)  

Ⱪ♫ ⁸ ┘Ⱪ♫ ─ ╩ ⇔√ ≢│⁸ ⇔√™∏╣─ ◦♫ꜞ○⌐⅔™

≡╙ ─ ⅜ ↕╣≡™╢⁹ ─ ─ │⁸ ≢│ 31,374km2

≢№∫√⅜⁸RCP2.6⁸RCP4.5⁸RCP8.5⌐ ≠ↄ 2080 2100 ─ ◦♫ꜞ○≢│∕╣∙╣

─ 97.5%⁸76.3%⁸22.0%⌐ ∆╢≤ ↕╣√(MIROC5⁸MRICGCM3⁸GFDL- CM3⁸HADGEM2- ES─

4 ≈─ ⸗♦ꜟ⌐ ≠ↄ ─ ◦♫ꜞ○─ )⁹ ≢│ ⌐ ─

≤ ─ ⅜Ⱪ♫ ─ ╩ ⇔≡™╢⅜⁸ ⌐ ™⁸ ─ │ ∆

╢╙──⁸ ⅛╠ ≢│╒≤╪≥ ∆╢↓≤⅜ ↕╣╢√╘⁸↓─ ─Ⱪ

♫ │ ≢№╢≤ ↕╣≡™╢⁹312015 ⌐⁸Ⱪ♫╩ ⌐ ⌐⅔↑╢ ─

╩ ∫√ ≢│⁸ ─ ─ ⌂ ⅜ ↕╣≡™╢⁹ ⌐⁸ ≢╙

⌐ ⌐ ∆╢ ≤ ─ ╛Ⱪ♫ ─

─ │⁸RCP2.6 ≢ ⌐ ⇔⁸RCP8.5 ≢│™∏╣─ ⸗♦ꜟ≢╙ ⅛╠

⅜ ∆╢⁹ ⁸ ⌐⅔™≡╙⁸ ⁸ ⁸ ─ ⅜
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≤⇔≡ ╢ ⅜№╢√╘⁸ ⌐⅔↑╢Ⱪ♫─ ≤⇔≡ ⌂ ≤⌂╡ ╢↓

≤⅜ ↕╣≡™╢⁹ MIROC5 ┘ MRI- CGCM⌐╟╢ ╩ 312016  

╕√⁸Ⱪ♫≤∕─ ╩ ⌐ ─ ╩ ℮↓≤≢⁸ ⌐╟╢Ⱪ♫─

─ ⌐ ⅎ≡⁸ ⅜ ∆╢ ┼─ ≤™∫√⁸ ♃▬ⱪ─ ⌐≈™≡ ⇔

√ ⅜№╢⁹↓╣⌐╟╣┌⁸ ⌐⅔↑╢Ⱪ♫ │⁸ ⌐ ™ 59 ⅜Ⱶ☼♫

ꜝ ⁸22%⅜◖♫ꜝ ⁸8%⅜►ꜝ☺꜡●◦ ┼ ∆╢↓≤⅜ ↕╣⁸ ⌐⅔

™≡╙Ⱪ♫ ─╕╕ ∆╢ │⁸ ─ 11.4 ≤⌂╢↓≤⅜ ↕╣√⁹ SRES A1B◦♫

ꜞ○╩ ⇔√ 24─ ⸗♦ꜟ⌐╟╢ ╩ 312017Ⱪ♫─ ≤ ─

⸗♦ꜟ─ ╩ ∫√ ⅛╠│⁸ ─ ⌐ ™⁸ ─ ⌂™ ≢ ─

╩ ⇔√ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹312018 Ⱪ♫ ⌐≈™≡⁸

─⸗♦ꜟ╩ ™≡ ⌐⅔↑╢ ─ ╩ ⇔√ ⌐╟╣┌⁸RCP8.5 ◦♫ꜞ○

⌐⅔↑╢ 21 2080 2100 ⌐⅔™≡│⁸Ⱪ♫ ─ │ ≤ ⇔≡ ⅝ↄ

⇔⁸ ─ ⌐⅔™≡╙ ⌐⅔™≡─╖ ∆╢↓≤⅜ ↕╣≡™╢⁹

312019  

▪◌●◦─ ⌂ ─ ╩ ⇔√ ≢│⁸ ─ ⅜

147,126km2≢№╢≤↓╤⁸ ╩ ⇔√ 2081 2100 ⌐⅔↑╢ │⁸

─ ─ 1.09 1.20 ≢№╢ 159,758 176,551 km2⌐ ∆╢≤ ↕╣≡™╢(RCP2.6⁸

RCP4.5⁸RCP8.5◦♫ꜞ○╩ ≤⇔√MIROC5⁸MRICGCM3⁸GFDL- CM3⁸HADGEM2- ES─ 4≈─

⸗♦ꜟ⌐ ≠ↄ ─ ◦♫ꜞ○─ )⁹ ⁸↓╣╠─ │ ─

ⱪ꜡☿☻ ♪fi◓ꜞ⅜ ⌐╟∫≡ ┌╣╢ ╛ ╛⁸ ⌐╟╢ ─ ╩

≢⅝≡⅔╠∏⁸ ─ ╩ ⇔≡™╢ ╙№╢⁹312015 ╕√⁸ ─

─ ╩ ∆╢≤⁸ ─ │ ∆╢≤™℮ ╙№╢⁹312011)  

Ⱪ♫╩│∂╘⁸ ⅛╠ ⌐⅛↑≡─ ⌐≈™≡│⁸ ⌐ ─

≢─ ─ ╛ ⅜ ↕╣≡™╢⁹25 ─ ─ ⌐≈™≡

╩ ∫√ SRES A2◦♫ꜞ○╩ ≤⇔√RCM20⸗♦ꜟ⌐╟╢ ╩ ⌐╟╣

┌⁸80%─ ⅜ 2100 ╕≢⌐⁸ ─ ╩ ™⁸ ⅜ ™ ≢│⁸ ─

⅜ ⇔≡ 293m ∆╢≤ ↕╣≡™╢⁹312020) ╕√⁸ ─ ≤ ─ 3 ⱷ♇

◦ꜙ ♃כ♦ SRES A2◦♫ꜞ○╩ ╩ ≡│╘⁸♅ⱴ◐◙◘ ─ ╩ ⇔√

≢│⁸2081 2100 ─ │⁸ ─ ╩ ⌐ ⇔⁸∕─ │ ─ 67.9%

⌐⌂╢≤ ↕╣≡™╢⁹ ⌐⁸ ≢│⁸ ⅜ ⌐ ⇔⁸ ≢╙ ─ 1☿ꜟ

1km2 ╩ ™≡ ∆╢≤ ↕╣≡™╢⁹312021)  

╕√⁸ ─ ⌐ ℮ ─ ─ ⌐≈™≡⁸ ╩ ╗ ─ ─

ה ╩ ⌐⁸2001- 2014 ─ ⌐⅔™≡⁸ ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ ─

≤ ┼─ ─ ╩ ∫√ ⅜№╢⁹↓╣⌐╟╣┌⁸ ה ≤╙⌐

─ ≤ ה ─ ⌐│ ™ ⅜ ↕╣⁸ ╟╡╙ ⅛ↄ ⇔

≡™╢ ⌐⅔™≡ ⅜ ∆╢↓≤⅜ ╠⅛⌐⌂∫√⁹↓─↓≤⅛╠⁸ ─ ⅜

ה ⌐⅔↑╢ ╩ ⌐ ↕∑╢ ⅜ ↕╣≡™╢⁹312010 ⁸

⌐⅔™≡│⁸ ⌐ ⇔√ ─ ⌐ ≠ↄ ⅛╠⁸ ≢│
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⌐⅔™≡ ─ ⅜ ∆╢≤™℮ ⅜ ╠╣≡™╢⅜⁸ ─ ─

⌐ ≠ↄ ⌐ ╠╣≡⅔╡⁸ ─ ™ │ ╠╣≡™⌂™⁹312022)   

CO2─ ⌐ ℮ ─ ─ ⌐≈™≡⁸FACEβ ╩ ™√ ⌐╟

╢ ⅜ ╘╠╣≡™╢⁹CO2│ ─ ≢№╢↓≤⅛╠⁸CO2 ─ ⌐╟╡

│ ⌐ ∆╢╙──⁸ ─ ≤≤╙⌐ ⇔√ ⅜ ∆╢₈ ─♄►

fi꜠◑ꜙ꜠כ◦ꜛfi₉⅜ ╘╠╣╢ ⅜№╢⁹Ⱶ☼♫ꜝהⱱ○ⱡ◐הꜝ◒◙ꜞ►◦ה◘꞉◦Ᵽ

╩ ⌐ FACE⌐╟╢CO2 ╩ ∫√ ⅛╠│⁸ 4 ─ ≡≢ ─♄►fi꜠

⅜fiꜛ◦כ꜠ꜙ◑ ⇔√↓≤⅜ ↕╣≡⅔╡⁸↓─ ≤⇔≡│ ⌐⅔↑╢ ─

⅜ ⇔√╙─≤↕╣≡™╢ CO2 720ppm╩ ≤⇔≡ 312023  ╕√⁸

╩ ≈◔ꜘⱴⱢfiⱡ◐│⁸↓╣╠─ ⌐ ╠╣√╟℮⌂♄►fi꜠◑ꜙ꜠כ◦ꜛfi│ ↕

╣∏⁸ CO2 ⌐⅔™≡╙ ─ ⅜ ⇔√ ⁸ ─ ─ ⌐╟╢

╙─≤ ╠╣╢ ⌂ ─ ╙ ↕╣√⁹312024 ↓─╟℮⌂ CO2 ⌐ ∆╢ ─

│⁸ ─ ╛ ─ ™⌐╟╡ ⅝ↄ ⌂╢↓≤↓≤⌐ ⅎ⁸ ○♂fi

─ ─CO2 ─ ─ ⌐╙ ╩ ↑╢↓≤⌐╙ ⅜ ≢№╢⁹312025  

─ⱨ▼ⱡ꜡☺⁸│≡™≈⌐כ ─ ╟╡ ⇔√ ─ ─

⁸╠⅛♃כ♦─ ─ ─ ─╒╓ ⌐⅔↑╢ ⅜ 2030

39 ≢ 7 12 ⁸2090 99 ≢ 15 20 SRES A1B◦♫ꜞ○╩ ⇔√ AGCM 3.1S⸗♦

ꜟ⌐╟╢ ╩ 312026)⁸ ⌐⅔↑╢ ─ ─ ⅜ 2040

≢ 14 ⁸2090 ≢ 28 SRES A1B◦♫ꜞ○╩ ⇔√MIROC⌐╟╢

╩ ⌐≈™≡─ ⅜ ╠╣≡™╢⁹ ⌐⁸ ─Ⱪ♫ ╩ ⌐⁸ ⅛♃כ♦

╠ ⇔√ ⌐⅔↑╢ ─ ≤⁸ ≤─ ╩⸗♦ꜟ ⇔⁸ ⌐⅔↑╢ ─

╩ ⇔√ ⌐╟╣┌⁸ ⅜ ⌂ ⅛╠ ╕╡ ₁⌐ ⌐ ╡≡ↄ╢≤™℮

⌂ │ ╦╠⌂™╙──⁸ │ 11 12 ≤⁸ ╟╡╙ ↄ⌂╢↓

≤⅜ ↕╣≡™╢ MIROC5 ┘ MRI- CGCM3⌐╟╢ ╩ ⁹312019 ⸗♦

ꜟ VISIT ⸗♦ꜟ ╩ ™≡ ╩ ⇔√ ⅛╠│⁸ ⌐│ ≤ ⅜∕╣

∙╣ 10 ה ∆╢≤─ ⅜№╢⁹ ⸗♦ꜟ≤ SRES A1B◦♫ꜞ○╩ ⇔

√CMIP3▪fi◘fiⱩꜟ ⌐╟╢ ╩ ⁹CO2 │627- 641ppm╩ 312083    



119 

ה ה ─ ≤  

 ̧  

ₒ ₓ 

RCP2.6 ┘ 2ϴ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ │ ⌐ ┬⁹ ⌐ ─ ≢│⁸ ─ ─ ⁸

─ ⅜ ™⁹╕√⁸ ─ ה ╛ ─ ─ ↕│ ⌐

∆╢ ⌂ ─ ≤⌂╢⁹╕√⁸ ─CO2 ─ │⁸ ─

⌐ ╩ ╓∆ ⅜№╢⁹ ⌂ ה♩♇♃Ɫⱦה ─ ⌐≈⌂⅜╢╙─≢№

╡⁸ ≢─ ⅜ ™⁹ 

RCP2.6 ┘ 2ϴ  

Ⱪ♫⌐⅔™≡│⁸ ─ │ ─ 97.5%≤⌂╢↓≤⅜ ↕╣≡⅔╡⁸RCP8.5◦

♫ꜞ○≤ ⇔≡ ↄ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹╕√⁸▪◌●◦⌐⅔™≡╙⁸

RCP2.6◦♫ꜞ○ ⌐⅔↑╢ │ ≤ ⌡ ⅜⌂™≤ ↕╣≡™╢⁹ ⁸↓╣

╠─ │ ─ ≢№╡⁸ ─ ⱪ꜡☿☻ ⅜ ↕╣≡™⌂™↓≤⌐

⅜ ≢№╢⁹ 

RCP8.5 ┘ 4ϴ  

Ⱪ♫⌐⅔™≡│⁸RCP8.5◦♫ꜞ○ ⌐⅔↑╢ ─ ─ │⁸ ─ 22%≤

⌂╢↓≤⅜ ↕╣≡⅔╡⁸RCP2.6◦♫ꜞ○ ─ ≢№╢ ─ 97.5 ≤│ ⅝ↄ ⌂

╢⁹╕√⁸SRES A1B◦♫ꜞ○⌐⅔™≡│⁸ ⌐⅔™≡╙Ⱪ♫ ─╕╕ ∆╢ │⁸

─ 11.4%≤⌂╢↓≤⅜ ↕╣≡™╢⁹SRES A2◦♫ꜞ○⌐⅔™≡│⁸ ─ ⌐⅔™≡ 2100

╕≢⌐ ─ ⅜ ה ∆╢↓≤⅜ ↕╣≡™╢⁹ ⁸↓╣╠─ │

─ ≢№╡⁸ ─ ⱪ꜡☿☻ ⅜ ↕╣≡™⌂™↓≤⌐ ⅜ ≢№╢⁹ 

 ̧  

ₒ ₓ ™ 

ה ─               ₒ ₓ ™ 

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ  

⅛╠ ┼─ ⌐⅔™≡│⁸ ⌐ ⅛╠ ┼─ ⅜

⇔≡™╢ ⅜ ⅛╠ ↕╣≡™╢ ⁸ ─⸗♬♃ꜞfi◓♦כ♃─ ⅛╠╙

∕─ ╩ ↑╢ ⅜ ╠╣≡™╢⁹ ⅎ≡⁸ ⌐⅔↑╢ ─ ─ ⁸

─ ⅜ ↕╣≡™╢⁹ ⁸ ─ ⌐│⁸ ─ ╙ ⅝ↄ⁸

─ ╩ ∆╢√╘⌐│⁸↕╠⌐ ↄ─⁸⅛≈ ─ ╩ ∆╢ ⅜№

╢⁹ 
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 ̧  

ₒ ₓ ™ 

ה │ №╢⅜⁸∕─ │Ⱪ♫№╢™│Ⱪ♫ ⌐ ∆╢ ≢№╢⁹╒≤

╪≥⅜⁸ ⌂ ─ ≢№╡⁸ ─ ╩ ⇔√╙─≢│⌂™⁹√∞⇔⁸

∞↑≢│⌂ↄ⁸ ─ ╙ ╖ ╕╣≡⅔╡⁸ ─ ≢│ ╛ ─

╙ ↕╣≡™╢⁹╕√⁸Ⱪ♫ ─ ⌐ ⅎ≡⁸ ─ ─ ⌐╟╡⁸Ⱪ

♫ ⅛╠∕─ ─ ┼─ ╩ ⇔√ ╙ ↕╣╢⁹Ⱪ♫╩ ╗ ⅛╠

⌐⅛↑≡─ │⁸ ≤⇔≡ ⅜ ─ ⌐№╢↓≤⁸ ⌐ ┘

≢ ⅜ ∆╢↓≤⌐≈™≡⁸ ⇔≡ ↕╣≡™╢⁹⇔√⅜∫≡⁸↓╣╠─

─ ⌐ ⇔≡─ │ ™⁹⌂⅔⁸ ─ ─ ⌐≈™≡│⁸ ─ ╛

─ ≤™∫√ ⌂ⱷ◌♬☼ⱶ╩ ∆╢ ⅜№╢⁹ 

╕√⁸ ─ ≤™∫√ⱴ◒꜡ ⌂ ⌐ ⅎ⁸CO2─ ⌐╟╢ ─

⌂ ⌐≈™≡╙⁸FACE ╩ ™√ ⌐╟╢ ⅜ ↕╣≈≈№╢⁹CO2

─ │ ─ ╛ ┼─ ╩ ⅝ ↓∆ ⅜ ↕╣≡™╢ ⁸ ≢

│ ─ ╛ ◘▬♩⌐⅔↑╢ ⅜ ↄ╩ ╘≡™╢↓≤⌐ ⅜ ≢№╢⁹ 
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3   

⌐╟╢ ─  

↓↓≢│⁸ ה ⌐⅔↑╢ ╛ ─ ─ ⁸ ─ ⁸

╛ ─ ─ ─ ⌐≈™≡ ℮⁹◦◌╛▬ⱡ◦◦ ─ ⌐╟╢ ⌐

≈™≡│⁸₈ - ⌐╟╢ ₉⌐⅔™≡ ℮⁹╕√⁸ ⌂≥ ⁸ ה

⌂≥╩ ∂╢ ╠⇔─ │ ↑≡™╢₈ ה - ה ⌂≥╩

∂╢ ╠⇔₉─ ≢ ℮⁹ 

 ̧ ⌐╟╢ ─ ╛ ─ ─ ⌐╟╡⁸ ה ─ ╩

↕∑╢ ⅜№╢⁹ 

 ̧ √∞⇔⁸ ─ ─ ╙ ↑╛∆™√╘⁸ ⅜ ⅝™⁹ 

 

─  

₡  ₢ 

 ̧ ─ ─◔♄ⱴה◒♅►♁►⸗⁸╢╟⌐ ┘ ⌐⅔↑╢ ⅜

↕╣≡™╢⁹ 

 ̧ ⱴ♄◔ה⸗►♁►♅◒ ─ ה ─ ─ ─ ⌐≈™≡⁸ ─ ≢

♅ꜛ► ─ ⅜ ↕╣≡™╢╙──⁸ ≢ ⌂ │ ↕

╣≡™⌂™⁹ 

 

⌂ ⌐ ⇔√♃◔ (ⱴ♄◔≤⸗►♁►♅◒)⌐≈™≡⁸ 30 ⌐⅔↑╢ ─

⅜ ─ ⌐╟╡ ╠⅛⌐⌂∫≡⅔╡⁸ ⌐ ─ ┘ ≢─ ⅜

≢№╢↓≤⅛╠⁸ ⌐╟╢ ─ ⅜ ─ ≈≢№╢ ⅜ ™⁹313001)  

─ ─⸗♬♃ꜞfi◓ ⌐⅔™≡⁸ ♅ꜛ► ─ ─ ╩╖√≤↓╤⁸

⅜╟╡ ⌐№╢▬◦●◔♅ꜛ►⁸♫●◘◐▪◕Ɫ⁸ⱶꜝ◘◐♠Ᵽⱷ─ │ ⇔√ ◘

▬♩─ ⅜ ₁ ⇔⁸♫●◘◐▪◕Ɫ⁸ⱶꜝ◘◐♠Ᵽⱷ─ │ 1990 2017 ─

20 ≢ ⇔⁸◒꜡◖ⱡⱴ♅ꜛ►╩ ↄ ≢│ ⅜ ⌐№╢ ╒≥ №√╡─

⅜ ↄ⌂╢ ⅜ ╠╣≡™╢⁹313008╕√⁸ ─ ⌐⅔™≡ 1930

⅛╠─♅ꜛ► ─ ╩ ⇔√ ⅛╠│⁸2000 ⌐ ─♅ꜛ► ⅜

↕╣╢╟℮⌐⌂∫√↓≤⅜ ╠⅛⌐⌂∫≡⅔╡⁸ ≤─ ⅜ ↕╣≡™╢⁹313002)   

─ ─⸗♬♃ꜞfi◓ ⌐⅔™≡⁸ ♅ꜛ► ─ ─ ╩╖√≤↓╤⁸

⅜╟╡ ⌐№╢▬◦●◔♅ꜛ►⁸♫●◘◐▪◕Ɫ⁸ⱶꜝ◘◐♠Ᵽⱷ─ │ ⇔√ ◘

▬♩─ ⅜ ₁ ⇔⁸♫●◘◐▪◕Ɫ⁸ⱶꜝ◘◐♠Ᵽⱷ─ │ 1990 2017 ─

20 ≢ ⇔⁸◒꜡◖ⱡⱴ♅ꜛ►╩ ↄ ≢│ ⅜ ⌐№╢ ╒≥ №√╡─

⅜ ↄ⌂╢ ⅜ ╠╣≡™╢⁹313008)  

╕√⁸ ┘ ⌐⅔↑╢⁸ ─ ─ ⅜⁸ ( )╩ ╗ ╩

⌐⇔√ ⅛╠ ╠⅛⌐⌂∫≡⅔╡⁸ⱥכ♩▪▬ꜝfi♪ ┘ ≤─ ⅜
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↕╣≡™╢⁹313003) ≢№╢◖♫ꜝ╛◦▬ⱡ◐ ⌐ ∆╢◌◦ⱡ♫●◐◒▬ⱶ◦─ ⌐

╟╢♫ꜝ ╣╛⁸ ─ ╛ ─ 313004)⌐≈™≡⁸ ─ ╩ ∆╢ ╙№

╢⅜⁸ ⌐ ↕╣≡│™⌂™⁹ 
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↕╣╢  

₡  ₢ 

 ̧ ⸗►♁►♅◒≤ⱴ♄◔⌐≈™≡⁸ ⌐ ℮ ─ ה ┼─ ⅜

↕╣≡⅔╡⁸4ϴ─ ╩ ⇔√ ⁸ ⅜ ╟╡ 500km ∆╢

⅜№╢⁹ 

 ̧ ─ ≢⁸ ─ │⁸ ≢│ ─ │ ↕™≤

↕╣≡™╢⁹ ⅜ ™ ╛ ≢─⁸▪◌◦♦⁸▬♯◦♦⌂≥─ ╩

∆╢ ─ │⁸ ∆╢ ⅜№╢⁹ 

 ̧ √∞⇔⁸ ה │ ≢ ↕╣≡™╢↓≤⅛╠⁸ ─ ⌐

≈™≡│ ⌂ │↕╣≡⅔╠∏⁸ ─ ⅜ ╕╣╢⁹ 

 

ה ╩ ∆╢ ─ ≈≢№╢ ─ ─ │⁸

≢│ ─ │ ↕™≤ ↕╣≡™╢⁹313005)  ⅜ ™ ╛ ≢─⁸▪◌

◦♦⁸▬♯◦♦⌂≥ ╩ ∆╢ ─ ─ ⅜ ↕╣≡™╢⁹313005)  

─℮∟⁸ ─ ™ ─ ─ ─ ⅜ ↕╣≡™╢⁹313006)   

ⱴ♄◔⌐≈™≡⁸ה◒♅►♁►⸗ ⌐⅔↑╢ ─ ╩ ⇔√ ⌐╟╣┌⁸

─ ─ │ ─ 35%≢№╢─⌐ ⇔⁸ ─ ─ ⅜ 46- 48

1.5ϴ ╩ ⁸51- 54% 2.0ϴ ╩ ⁸61- 67% 3.0ϴ ╩ ⁸77- 83% 4.0ϴ

╩ ⌐ ∆╢≤ ↕╣≡™╢⁹╕√⁸4ϴ─ ╩ ⇔√ ⁸ ⅜

╟╡ 500km ∆╢≤⇔≡™╢ RCP8.5◦♫ꜞ○≤MRI- AGCM⌐╟╢ ╩╙≤⌐

⇔√Ɽ♃כfi☻◔כꜞfi◓⌐╟╢ ◦♫ꜞ○╩ 313001⁹╕√⁸ ⌐ⱴ♄◔ ╩ ≤⇔

≡⁸RCP◦♫ꜞ○ ⌐⅔↑╢ ╩ ⇔√ ⌐⅔™≡╙⁸ ─ ™ ⅜╟╡

⁸ ⌐ ⅜╢↓≤⅜ ↕╣≡™╢⁹ ╛ ─ ≢│⁸ ─

≢│ ⅜ 0.4 ╩ ⅎ╢ │ ↄ⌂™⅜⁸RCP2.6╩ ⇔√ 21 ≢│⁸

╩ ⌐ ⅜ 0.4 ╩ ⅎ╢ ⅜ ⅜╢↓≤⅜ ↕╣≡™╢⁹ ⌐ MIROC5─

RCP8.5╩ ≤⇔√ 21 ─ ≢│⁸ ─ ⌐╕≢ ─ ™ ≤⇔≡

↕╣≡™╢⁹ ⁸ ≢│╟╡ ⌂ ─ ─ ≢ ⅜ ∆╢

╙╖╠╣√⁹313007  

─ ≢ ↕╣≡™╢ ה ╩ ∆╢ ⌐≈™≡ ─

⌐≈™≡─ │ ⇔ↄ⁸ ─ ⅜ ╕╣╢⁹ 

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⅜ ╘╠╣╢ 

─┼☻ⱦכ◘ ┼─  
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ₒ ₓ ≢│ ≢⅝⌂™ 

⸗►♁►♅◒⁸ⱴ♄◔⌐≈™≡⁸ ─ ה ┼─ ⅜ ↕╣≡⅔╡⁸ ─

⌐╟╢ ─ ⅜ ↕╣╢⁹ ⁸ ─ ─ ⌐ ∆╢

⌂ │ ↕╣≡™⌂™⁹╕√⁸ ה ⅜ ⌐ ≢ ↕╣≡™╢↓

≤⅛╠⁸ ─ ⌐╟╢ ⅜ ⌐ ⅝™≤│ ™ ╣⌂™⁹ 

 

 ̧  

┼─  

ₒ ₓ ™ 

ה ─               ₒ ₓ ™ 

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ  

ה ⅜ ─◔♄ⱴה◒♅►♁►⸗⁸──╙╢№│≢ ⌐≈™≡│ 30 ⌐⅔

↑╢ ⌐⅔↑╢ ⅜ ↕╣≡⅔╡⁸↓─ ≤⇔≡ ─ ⅜ ↕

╣≡™╢⁹╕√⁸ ⌐⅔™≡╙ ה ┼ ⅜ ∆╢≤─ ⅜ ╠╣≡™╢⁹ 

─ ≢♫ꜝ ╣─ ╛ ─ ╛ ─ ⌐≈™≡ ─ ⅜

↕╣≡™╢╙──⁸ ⌐ ↕╣≡│™⌂™⁹ 

ה ⌐≈™≡│⁸ ≢│▪fi♄כꜚכ☻─ ⅜ ⇔≡™╢↓≤⅛╠

⌂ ⅜ ╘╠╣≡™╢⅜⁸ ─ ⌐≈™≡│ ≤ ⅎ╠╣╢⁹ 

 

 ̧  

┼─  

ₒ ₓ ™ 

ה ⅜ ≢⁸ ⌐╟╢ ─ │ ╩ ≤⇔√ ⌐ ╠╣╢↓

≤⁸╕√⁸ ה ⅜ ⌐ ╙ ↑╛∆™↓≤⅛╠⁸ ה ≤⇔

≡─ │ ™⁹ 

 

 

4   

⌐╟╢ ─  

↓↓≢│⁸☻◑╛ⱥⱡ◐ ─ ⌐⅔↑╢ ─ ╛ ─ ╩ ℮⁹

⌂⅔⁸ ⌐⅔↑╢ ╛ ⌂≥─ ≤⇔≡─ ≤ ⅜ ™ │⁸₈ ה ה

- ₉⌐⅔™≡ ╡ →╢⁹ 

 ̧ ⌐╟╢ ─ ╛ ─ ─ │⁸ ☻♩꜠☻─ ╩ ⅝ ↓⇔⁸

╩ ∆╢☻◑⌂≥─ ⌐ ╩ ╓∆ ⅜№╢⁹ 
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 ̧ │⁸ ─ ╩ ↕∑⁸ ┘ ⌐ ⇔≡ⱴ▬♫☻⌐ ∆╢

⅜№╢⁹ 

 ̧ CO2 ─ │ ╛ ⌂≥ ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣

╢⁹ 

 

─  

₡  ₢ 

 ̧ ─ ≢⁸ ≤ ─ ─ ⌐╟╢ ☻♩꜠☻─ ⌐╟╡⁸☻

◑ ⅜ ⇔≡™╢≤™℮ ⅜№╢⁹ 

 

1960 │⁸ ╩ ≤∆╢ ⌐⅔™≡☻◑ ─ ⅜ ↕╣

≡™╢⁹ ⁸ ⁸ ─ ≢│⁸1970 ⅛╠☻◑ ⅜ ↕╣≡™╢⁹

☻◑│ ⅜ ≢ ⌂ ≢№╢↓≤⅛╠⁸ ─ ⌐╟╢ ☻♩꜠☻─ ⅜

↓℮⇔√ ─ ≤ ↕╣≡™╢⁹╕√⁸ ⁸ ≢│☻◑ ─ ⅜ ∆╢

⌐№╡⁸ ≤ ─ ─ ⅜ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹314001)  

─◌ꜝⱴ♠ ⌐⅔™≡│⁸ ≤ β ⌐ ─ ⅜

↕╣⁸ ⅜ ↄ⌂╢╒≥ ⅜ ∆╢ ⅜⁸32 ─ ╡╟♃כ♦ ╠╣

≡™╢⁹314004  

 

↕╣╢  

₡  ₢ 

 ̧ ╟╡ 3ϴ ⅜ ∆╢≤⁸ ─  ⅜ ⇔⁸ ⌐ ⅜ ⌂™ ≢⁸

☻◑ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⅜⁸ ⅜ ≤⌂╢ ─ │

↕™⁹ 

 ̧ 2050 ╕≢─ ╩ ⇔√ ⁸ ≢ ╢≤⁸ ⅜ ™ ╛ ≢

⅜ ™↓≤⁸ ≢ ─ ™ 40⅛╠ 50 ─ ⅜ ™↓≤⅛╠⁸

┘ ⌐ ⇔≡ⱴ▬♫☻⌐ ∆╢ ≤⌂╢⁹√∞⇔⁸ ≢│⁸

─ CO ─ ⌐╟╢ │ ↕╣≡™⌂™⁹☻◑ ⌐ ⅎ╢ ─

√╘⌐│ ─ ⌂≥↕╠⌂╢ ⅜ ≢№╢⁹ ─☻◑ ╩ ⌐ⱪ

꜡☿☻⸗♦ꜟ╩ ™≡ ╩ ⇔√ ⅛╠│⁸ ⅛≥℮⅛⌐╟╢ ™│

╠╣╢╙──⁸ ≢ ⅜ ™ ≢│ ⌐╟╢ ─ │ ╘⌂™

≤ ↕╣≡™╢⁹ 

 

─ ≢│⁸☻◑─ │⁸ ≢ 450mmy ⁸ ≢ 850 mmy ≢№╢⅜⁸

3ϴ─ ≢│⁸ 65mm y- 1 100mm y- 1 ⇔⁸ ⌐ ⅜ ⌂™ ≢⁸☻◑
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─ ⅜ ∆╢⁹314005)  ↕╠⌐⁸ ┘⁸ ≤

─ ╩ ─ ≤⇔≡⁸2081 2100 ⌐☻◑─ ⅜ ≤⌂╢

─ ╩ ∆ │⁸ ─ ≢│ ☻◑ 4,500,000ha ─ 24,000ha≢№

╢⅜⁸ ◦♫ꜞ○≢│ 43,000ha⌐ ∆╢⁹314001)  

╕√⁸ ⅜ ∆╢≤ ─ ≢ ⌐⌂╢⅜⁸ ⌐ ╙ ∆╢↓≤⅛╠⁸

≢─ ⌐ ⅜ ⅎ╢ ╩ ⇔√ ⅛╠│⁸ ─ 314006) ┘ 314007⁸

314008)─™∏╣─ ╙ ↕╣≡™╢⁹SRES A1B◦♫ꜞ○╩ ≤⇔√MIROC- 3.2 hi ⸗♦ꜟ⌐

╟╢ ╩ ™⁸2050 ╕≢─ ╩ ⇔√ ⁸ ⅜ ↄ⁸ ⅜ ™

╛ ≢ ⅜ ™↓≤⁸ ≢ ─ ™ 40⅛╠ 50 ─ ⅜ ™↓≤⅛╠⁸

─ ⅜ ⅝ↄ⁸ ≢ ╢≤⁸ ─ ⅜ ┘ ⌐ ⇔

≡ⱴ▬♫☻⌐ ∆╢√╘⁸ ─ ⌐╟╢ ─ ⅜⁸ ∆╢ ≤⌂∫√⁹314007) 

─ ╩ ⇔√ ≤⇔≡⁸ⱪ꜡☿☻⸗♦ꜟ╩ ™≡ 2050 ─ ╩ ↄ ─☻◑

╩ ⇔√ ⅛╠│⁸ ⌐ ℮ ─ ⌐╟╡☻◑ │ ∆╢

↓≤⅜ ↕╣≡™╢ 2050 ╕≢⌐ ⌐⅔™≡ 0.9ϴ─ ╩ ⇔√

MIROC- h3.2 ⸗♦ꜟ⌐╟╢ ⁸3PGⱪ꜡☿☻⸗♦ꜟ╩ ⁹314008) ⁸ ─☻

◑ ⌐≈™≡⁸ⱪ꜡☿☻⸗♦ꜟ╩ ™≡ 2071 2100 ⌐⅔↑╢ ╩ ⇔√

≢│⁸ │ ≢ ∆╢ ⁸ ≢ ⅜ ™ ⌐№╢ ≢│

∏⇔╙ ⌐╟╢ ─ │ ╘⌂™≤∆╢ ╙№╢ 2100 ╕≢⌐

≢ 4.5ϴ─ ╩ ⇔√MIROC5⸗♦ꜟ⌐╟╢ ⁸Biome- BGCⱪ꜡☿☻⸗♦ꜟ╩

⁹314006)  

│ ⌐ CO2 ─ ⌐╟╢╙─≢№╢⅜⁸ CO2 ─ │ ╛

⌂≥ ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹↓↓≢ ╠╣√ ≢│↓℮⇔√

⅜ ↕╣≡™⌂™↓≤⅛╠⁸☻◑ ⌐ ⅎ╢ ─√╘⌐│ ─

⌂≥↕╠⌂╢ ⅜ ≢№╢⁹ 

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ │ 1000 ha≢№╡⁸↓╣│ ─ 25%⌐ ∆╢⁹⇔√⅜∫≡⁸

─ │ ⌐ ┬⁹ ⌐ ⅜ ⌂™ ≢☻◑ ─ ╩ ↕∑⁸

─ꜝfi♪☻◔כⱪ┼─ ⌐≈⌂⅜╢╙─≢№╢⁹ 

 

 ̧  

ₒ ₓ ™ 

ה ─               ₒ ₓ  
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ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ™ 

─ ─ ⅜ ∂╢─│ ─ ⅜ ™⅜⁸ ꜞ☻◒╩ ╕

ⅎ√ fi◓╛⁸♬כ♂─ ⁸ ─ ⌐⅔↑╢ ─ ⌐│

⌐╦√╢ ⅜ ≢№╢⁹ 

 

 ̧  

ₒ ₓ   

⅜ ⌐ ⅎ╢ ⌐ ∆╢ ה │ №╡⁸∕╣╠│☻◑─ ⌐

⅜ ╣╢≤™∫√ ⅜ ≢№╢⁹ 

ⱪ꜡☿☻⸗♦ꜟ⌐╟╢ ─ ─ ⌐ ⇔≡│⁸♃꞉כⱨꜝ♇◒☻ ⌐╟╢

╩♃כ♦ ™√Ɽꜝⱷכ♃ ⌐╟╢⸗♦ꜟ─ ⅜ ╪≢⅔╡⁸ ─ ⅜ ╘

╠╣╢╙─≤ ⅎ╠╣╢⁹ ⁸☻◑ ─ ⌐≈™≡│⁸ ⌐╟╡ ─

≢│⌂™ ⌂ ⌐╙ ↄ ⅎ╠╣≡⅝√ ⅜№╡⁸ ─ ≢│ ─ ⅜ ∂╢

⁸ ≢⌂™ ⌐⅔™≡│ ─ ⌐╟╡ ⅜ ∆╢╙─≤ ⅎ╠╣╢⁹⇔√⅜

∫≡⁸ ⌐ ⇔√ ⌐│⁸↓─╟℮⌂ ─ ─ ™⌐╟╡⁸ ≤⇔≡─ ⌐

™⅜ ∂╢ ⌐ ⅜ ≢№╢⁹ 

─ ─ ⌐≈™≡│⁸ ה ⅜ ⌐№╢╦↑≢│⌂™⅜⁸ ─ ╛

Ɽ♃כfi─ │⁸ ☻♩꜠☻╩ ↕∑╢√╘⁸ ─ │ ≤ ⅎ╠╣╢⁹ 

 

5   

⌐╟╢ ─  

↓↓≢│⁸◦◌ ⁸ ╩ ⇔≡ ⌐ ⅝ↄ ╩ ⅎ╢≤ ⅎ╠╣╢

─ ─ ⌐≈™≡ ℮⁹∕─ ─ ⌐≈™≡│⁸ ∆╢ ─

╕√│ ₈ ה ─ ₉⌐⅔™≡ ℮⁹ 

 ̧ ⌐╟╢ ─ ╛ ─ │⁸ ─ ╩ ↕∑╢ ⅜№

╢⁹ 

 ̧ ─ ─ ⌐ ™⁸ ה ─ ה ─ ╖≈↑ ⌐╟╡⁸ ─

╛ ─ ╩╙√╠⇔⁸ ─ ╛ ─ ⁸ ─ ⌂≥⁸

┼─ ╩ ↕∑╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ≢♬ⱱfi☺◌╛▬ⱡ◦◦─ ╩ ⇔√ ⌐⅔™≡⁸ ⅜ ⇔≡™╢

↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐ ™⁸ ⅜ ⌐ ⇔√↓≤⅜ ⌐╟╡ ↕╣≡™╢⁹╕√⁸
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♬ⱱfi☺◌─ ⅜ 1978 ⅛╠ 2003 ─ 25 ≢ 1.7 ⌐ ⇔⁸ ⌐ ─

47.9 ⌐ ┬≤™℮ ⅜ ╠╣≡⅔╡⁸↓─ ≤⇔≡│ ╟╡╙

─ ⅜ ⅝ↄ ⇔≡™╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ♬ⱱfi☺◌─ │ ⌐╟╢ ⁸ ─ ⁸ ─ ⌂≥⁸ ⌂

⅜ ↕╣≡™╢⁹♬ⱱfi☺◌─ ⌐ ℮ ┼─ ה ⁸ꜘⱴⱦꜟ─

─ ⅜ ↕╣≡™╢⁹ 

 

♬ⱱfi☺◌⌐≈™≡ 1978 ≤ 2003 ─ ─ ╩ ⇔√ ⌐╟╣┌⁸1978 ⌐

⇔≡™√ ╩ ⌐♬ⱱfi☺◌─ │ ⅝ↄ ⇔≡⅔╡⁸ ⁸ ⁸ ⌂

≥↓╣╕≢ ⅜ ╠╣⌂⅛∫√ ⌐╙ ⅜∫≡™╢⁹▬ⱡ◦◦╙ ⌐ 1978 ⅛╠ 2003

⌐⅛↑≡ ⇔⁸ ⁸ ⁸ ⁸ ⌂≥╩ ⌐ ⅜ ⇔≡™╢⁹315001)  

≢│⁸1980 82 ⅛╠ 1992 93 ─ 10 ─ ⌐⁸ ─ ⌐ ™⁸ ⅜

⌐ ⇔√⁹315002, 315003)╕√⁸ ─ ⌐⅔™≡╙♬ⱱfi☺◌─ ⅜ ↕╣

≡™╢⁹315004 

♬ⱱfi☺◌─ │ ⌐╟╢ ─ ╛ 315015⁸ ─ ה ─ 315005⌂

≥⁸ ⌂ ⅜ ↕╣≡™╢⁹ ⁸ ( ┘ )⁸ ╩╙

≤⌐♬ⱱfi☺◌─ ╩ ⌐ ⇔√ ⌐╟╢≤⁸♬ⱱfi☺◌─ │ 1978

≢ ─ 27.7 ∞∫√─⌐ ⇔⁸2003 ≢│ ─ 47.9 ┼≤ 1.7 ⌐ ⇔√↓≤⅜

╠⅛⌐⌂∫≡™╢⁹ ⅎ≡⁸↓─ ⌐ ∆╢ ┘ ─ ─ ⅛╠⁸

⇔√ ─╒≤╪≥⌐⅔™≡⁸ ⌐╟╢ ─╒℮⅜ ╟╡╙ ⅝⅛

∫√↓≤⅜ ↕╣≡™╢⁹315005  

♬ⱱfi☺◌─ ⌐ ℮ ┼─ ה ─ ⅜ ▪ꜟⱪ☻ ╛

⁸ ⁸ ⁸ ≢ ↕╣≡™╢⁹315006, 

315007, 315008, 315009 ⅎ≡⁸♬ⱱfi☺◌─ ⌐ ™⁸♬ⱱfiꜘⱴⱦꜟ─ ⅜ ⇔√↓

≤⅜ ↕╣≡™╢⁹ ⌐⅔↑╢ ⌐╟╣┌⁸↓╣╕≢ ≢│ ↕╣≡™⌂⅛∫√♬

ⱱfiꜘⱴⱦꜟ⅜ ╕≢ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫≡⅔╡⁸∕─ ≤⇔≡♬ⱱfi☺◌

─ ┘ ⌐ ℮♬ⱱfiꜘⱴⱦꜟ─ ─ ─ ⅜ ↕╣≡

™╢⁹315010  

╕√⁸ ─ ⌐╟╢ ╛ ┼─ ╛⁸ ─ ⌂≥ ה ⌂

⌐≈™≡╙ ↕╣≡™╢⅜⁸ ≤─ ─ ╛⁸ ─ ⌐≈™≡

│⁸ ↕╣≡⅔╠∏⁸↕╠⌂╢ ⅜ ≢№╢⁹315007, 315011, 315012, 315013)  

 

↕╣╢  

₡  ₢ 

 ̧ ♬ⱱfi☺◌⌐≈™≡│⁸ ⌐╟╢ ─ ≤ ─ ⌐╟╡⁸2103
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⌐⅔↑╢♬ⱱfi☺◌─ │⁸ ─ ⌐ ∆╢≤─ ⅜№╢⁹ 

 ̧ ⁸▬ⱡ◦◦ ♬ⱱfi☺◌ ─ ⌐≈™≡│⁸ ⌐╟╢ ─ ─

⌐≈™≡│ ⅜ ↕╣≡™⌂™⁹ 

 

◄♂☺◌⌐≈™≡ CART ─♃כ♦ ╩ꜟכꜟ ╩ ╢ ⌐╟╡ ⇔⁸ ╩

∆╢ ⌐╟╡ ╩ ∆╢ ≤ ⇔⌂™ ╩ ⇔⁸1997 ─

⅛╠ ╩ ⇔≡ ╩ ⇔√ ⌐╟╣┌⁸2020 ↔╤⌐│⁸ ה

≢│╒╓ ⌐◄♂◦◌⅜ ∆╢ ⅜ ↕╣≡™╢⁹315014)  

♬ⱱfi☺◌⌐≈™≡⁸ ⌐╟╢ ─ ⌐ ⅎ⁸ ⌐╟╢ ─ ╩

⇔⁸ ─ ─ ╩ ⇔√ ⌐╟╣┌⁸2103 ⌐⅔↑╢♬ⱱfi☺◌─

│⁸ ─ ≤⌂╢ 340.4×103km2⌐ ∆╢↓≤⅜ ↕╣≡™╢ SRES A1B╩

⇔√⁸CMIP3⌐ ╕╣╢ 4 ≈─ ⸗♦ꜟ CSIRO- Mk3.0⁸MRI- CGCM2.3.2a⁸GFDL- CM2.1⁸ ┘

MIROC3.2 high ⌐╟╢ ╩ 315005⁹ 

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

♬ⱱfi☺◌─ ⌐ ℮ ─ ה ─ ⅜ ↕╣≡™╢ ⁸ ⌐

╟╢ ─ ┘ ─ ⌐╟╢⁸ ─ ⅜ ↕╣≡™╢⁹ ─ │

⌐ ┘⁸ ⌂ ה♩♇♃Ɫⱦה ─ ⌂≥⌐≈⌂⅜╢⁹ ⌐│⁸ ⁸

⌂ ה ה ─ ⌂≥⌐≈⌂⅜╢╙─╙ ╕╣╢⁹▬ⱡ◦◦ ⁸♬ⱱfi☺◌

─ ─ ─ ⌐≈™≡╙⁸ ⌐╟╢ ⅜ ↕╣╢⅜⁸ │ ≢

⅝⌂™⁹ 

 ̧  

ₒ ₓ ™ 

ה ─               ₒ ₓ ™ 

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ™ 

⌐♬ⱱfi☺◌─ │ 25 ≢ 1.7 ⌐ ⇔⁸↓─ ≤⇔≡ ה

─ ⅜ ↕╣≡™╢⁹╕√⁸ ─ ⌐ ™ ─ ╙ ⇔≡™╢⁹ 

⌐≈™≡╙⁸◄♂☺◌─ ⅜ 2020 ⌐│ ↕╣≡™╢ ⁸♬ⱱfi☺◌⌐≈™≡

│ ⌐ ─ 8 ™ ⅜ ≤⌂╢≤─ ╙ ╠╣≡™╢⁹ 
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 ̧  

ₒ ₓ ™ 

♬ⱱfi☺◌─ ⌐≈™≡│⁸ ─ │ ╠╣╢╙──⁸ ⌐╟╢ ⅜

↕╣≡™╢⁹∕╣ ─ ⌐≈™≡│⁸ ⌐╟╢ ⅜ ↕╣╢⅜⁸ ≤

─ ⌐≈™≡│ ╠⅛⌐⌂∫≡⅔╠∏⁸ ה ╙ ≢№╢⁹ 

 

 

6   

⌐╟╢ ─  

 ↓↓≢│⁸ ⌐⅔↑╢ ה ⱨꜝ♇◒☻β ╛ ┼─ ╩ ╡ ℮⁹ 

 

 ̧ ⌐╟╡⁸ ─ ╛ ⅜ ∆╢↓≤≢⁸ ─ ⁸

─ ╛ ─ ⅜ ⇔⁸ ≤ ─ ⅜ ⇔√╡⁸

⌐╟╢ ─ ╛ ─ ─ ─╒⅛⁸ ⅜ ≢ ⇔√╡⁸

─ ─ ⌂≥⅜ ∂╢ ⅜№╢⁹ 

 ̧ ⌐ ℮ ─ │⁸ ╩ ↕∑╢↓≤≢⁸ ⅛╠ ⌐ ↕╣╢

⅜ ⇔⁸ ╩↕╠⌐ ↕∑╢ ( ─ⱨ▫כ♪Ᵽ♇◒ )⅜ ∂╢

⌐≈™≡─ ╙№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⌐ ℮ ┼─ ─ ⌐≈™≡⁸ ≢ │ ≢№╢⁹ 

 ̧ ─ ⌐⅔↑╢ GHGⱨꜝ♇◒☻│⁸1980 ⅛╠ 2009 ⌐╦√∫≡⁸CO2הN2O─

⁸CH4─ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─◌ꜝⱴ♠ ⌐⅔↑╢ ⱨꜝ♇◒☻⌐≈™≡⁸ ─ ⌐

™ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹╕√⁸ ─ │⁸

⌐╟╢ ─ ⌐╟╢⁸ ─ ─ ⌐ ⅝ↄ ↕╣╢↓≤⅜

↕╣≡™╢⁹ 

 ̧ ─ ─ ⅜⁸ ─ ╛ ⌐ ╩ ⅎ≡™╢ ⅜

№╢⅜⁸ ⌐♃כ♦ ⇔ↄ⁸ ╩ ∆╢↓≤│ ⌂ ≤⌂∫≡™╢⁹ 

 

─ ⌐⅔↑╢ GHGⱨꜝ♇◒☻│ 30 1980 2009 ⌐╦√∫≡⁸CO2

│ 0.31 Tg C yr Ӈ2 1980 2009 ─ ≤─ ≢│ 0.23 % yr Ӈ1 ⁸CH4 │ 0.40 Gg C yrӇ2



131 

0.44 % yr Ӈ1 ⁸N2O │ 0.0052 Gg N yr Ӈ2 0.27 % yr Ӈ1 ─ ≢ ⇔≡™╢⁹316001)╕√⁸

─◌ꜝⱴ♠ ⌐⅔™≡ 8 ╦╣√ ⱨꜝ♇◒☻( ⁸ ⁸

⌐╟╢ )─ ≢│⁸ ─ ⌐ ™ ⅜ ⇔⁸

─ ⌐│ ⅜ ↄ ∆╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ⌐╟╢ │⁸

⌐╟╢ ─ ─ ─ ─ ⌐╟╡ ╩ ↑╢↓≤⅜ ↕╣≡™╢⁹

316002)  

⁸╠⅛♃כ♦ ─ ≤ ─ ─ ╛⁸ ≤

▬ⱬfi♩ ≤─ │ ╕╢ ⅜╖╠╣╢⁹↓℮⇔√ │ ─ ─╖⌂╠∏

⌐╙ ╩ ⅎ╢≤ ⅎ╠╣╢⅜⁸ ≢│ ─ ⌐ ∆╢ ─ ╩

│♃כ♦╢⅝≢─≥↓╗ ╘≡ ⇔ↄ⁸ ╩ ∆╢─│ ≢№╢⁹316003)  

 

 

↕╣╢  

₡  ₢ 

 ̧ ─ ╛ ─ ⌐╟╡⁸ ─ ⁸ ─

⅜ ⇔⁸ ─ ≤ ─ ⁸ ⌐ ─ ╩

╙√╠∆ ⅜№╢⁹√∞⇔⁸ ⌂ ≢№╡⁸ ⌂╢ ⅜ ≢№╢⁹ 

 ̧ ⌐╟╡⁸ ─ ⌐ ℮ ─ ⅜ ≢ ↕╣≡⅔╡⁸

─ⱨ▫כ♪Ᵽ♇◒ ╩ ∆╢ ⅜ ╠╣≡™╢⁹ ⁸ ─ ⌐ ℮

─ ─ ⅜⁸ ─ ┼─ ⌐╟╡ ⌐ ∆╢ ╩

∆ ╙ ↕╣≡⅔╡⁸ ─ ⅜ ⌐ ⅎ╢ │⁸ ─ ╛

⌐╟∫≡╙┌╠≈⅝⅜№╢╙─≤ ⅎ╠╣╢⁹ 

 ̧ ─ ☻♩♇◒ │⁸ ⅜ 14 ⇔⁸ ⅜ 5

∆╢↓≤⅜ ↕╣≡™╢⁹  

 

─ ⌐╟╡⁸ ⅜ ⇔⁸∕─ │ ⌐⅔™≡ ≤⌂╢⁹↓╣⌐

╟╡⁸ ⅜ ∆╢≤≤╙⌐⁸ ─ ≤╙ ╕∫≡⁸ ─

ה ─ ⅜ ⇔⁸ ─ ≤ ─ ⁸ ⌐│

─ ╩╙√╠∆ ⅜№╢⁹316003) √∞⇔⁸↓╣╠│ ⌐ ↕╣√ⱷ◌♬☼ⱶ

≢№╡⁸ │ ╛ ⸗♦ꜟ ⌂≥⅛╠↕╠⌐ ∆╢ ⅜№╢⁹╕√⁸ ─

╩ ⇔≡⁸ ≢ꜟכ◔☻ ─ ╩ ⇔√ ⅛╠│⁸ ⇔√ ⸗♦ הꜟ

◦♫ꜞ○⌐╟╡ ⌐ │№╢╙──⁸2090 ⌐⅔↑╢ ─ │ ≤ ⇔

≡ 14 44 ∆╢↓≤⁸↓─ │ ─ ≤ ⅜№∫√↓≤⅜ ╠⅛⌐↕╣

≡™╢⁹316004  
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CENTURY ⸗♦ꜟ╩ ⇔⁸ ─ ☻♩♇◒ ╩ ⇔√ ≢│⁸ ◦

♫ꜞ○ SRES A1B◦♫ꜞ○╩ ≤⇔√ IPCC 4 ⌐ ↕╣√ 24─ GCM⌐╟╢

╩ ─ ≢│⁸ NPP │ 14% ⇔⁸ ⅜ 5%

∆╢↓≤⅜ ↕╣≡™╢⁹316005) ─ ╩ ⌐ ⸗♦ꜟ VISIT ⸗

♦ꜟ ╩ ™≡ ─ ╩ ⇔√ ⌐╟╣┌⁸ ≢│ ≤

⅜∕╣∙╣ 10 ה ⇔⁸ NPP ⅜ 27.45% ∆╢↓≤⅜

↕╣≡™╢⁹↓─ ─ ≤⇔≡│⁸ ─ ╟╡╙CO2 ─ ⌐╟╢ ⌐

╟╢╙─⅜ ⅝⅛∫√≤⇔≡™╢⁹ ⸗♦ꜟ⌐╟╢ ⌐⁸SRES A1B◦♫ꜞ○

╩ ⇔√ CMIP3▪fi◘fiⱩꜟ ⌐╟╢ ─ ≤ ≤─ ╩

⁹CO2 │ 627- 641ppm╩ ⁹ 316006)  

⌐ ℮ β─ ⌐╟╡ ⅜ ⇔⁸ ╩↕╠⌐ ↕∑

╢ ( ─ⱨ▫כ♪Ᵽ♇◒ )⅜ ∂╢ ⌐≈™≡⁸ ⌐╟╢ ⅜ ─

─ ◘▬♩≢ ╦╣≡™╢⁹ ─ ⌐⅔™≡│⁸ β⌐╟╡

↕╣╢CO2─ ⅜⁸1ϴ─ ⌐╟╡ 26 ∆╢↓≤⅜ ╠⅛⌐⌂∫≡™╢( ≤

⇔≡ 3ϴ─ ╩ ) 316007⁹ ⌐⁸ ─Ⱶ☼♫ꜝ ⌐⅔™≡ ╦╣√ 5 ─

─ ⅛╠│⁸ β⌐╟╡ ↕╣╢CO2─ ⅜⁸1ϴ─ ⌐╟╡ 6.2

17.7% 5 ≢ 10.9% ∆╢↓≤⅜ ╠⅛⌐⌂∫√( ≤⇔≡ 2.5ϴ─

╩ )⁹316008╕√⁸ ─ ⌐⅔↑╢6 ─ ─ ⅛╠│⁸

β⌐╟╡ ↕╣╢CO2─ ⅜⁸1ϴ─ ⌐╟╡7.1% 17.8% 6 ≢9.4

⇔⁸ ─ │ ─ ≤ ─ ⌐№∫√↓≤⅜ ↕╣≡™╢( ≤

⇔≡2.5ϴ─ ╩ )⁹316009)  ─◦Ᵽ ⌐⅔↑╢ ─ ⅛╠│⁸

⌐╟╡◦Ᵽ─Ᵽ▬○ⱴ☻ ─ ⁸ ─ ⁸ ─Ᵽ▬○ⱴ☻ ─ ┘

─ ⅜ ╠╣√↓≤⅜ ↕╣≡™╢⁹( ≤⇔≡2ϴ─ ╩ ) 316010)  

≢⁸ ─ ⌐╟╢ ⅜⁸ ─ ┼─ ─ ⌐╟╡

≤≤╙⌐ ⇔≡™ↄ ╙ ↕╣≡™╢⁹ ─ ⌐

⅔↑╢ ─ ⅛╠│⁸ ⌐╟╢ ⅜ 9.9 18.1% ∆╢↓≤⅜

↕╣√⅜⁸ ─ ╩ ╢↔≤⌐ ⅜ ⌐ ⇔⁸ ─ ┼─ ⅜

⌐№╢↓≤⅜ ↕╣≡™╢( ≤⇔≡3.0ϴ─ ╩ )⁹316011 ⌐⁸

⌐⅔↑╢ 7 ─ ⌐╟╢ ≢╙⁸4.0ϴ─ ⌐⅔™≡

⅜ 32- 45 ⇔√ ⁸ ┘ ─ │ ₁ ⇔⁸↓─ │ ⌐

⌐⅔™≡ ⅝⅛∫√↓≤⅜ ╠⅛≤⌂∫≡™╢⁹316012  

─ │ ─ ─ ╩ 17 25 ↕∑⁸ ≤⇔≡

─ ╩ ⅝ ↓∆ ⅜№╢⁹316013)  
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ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ │ ⌐ ┬⁹╕√⁸ │ ─ ≤⇔≡ ≢№╢↓≤⌐ ⅎ⁸

⌐⅛⅛╢ ⅜ ™↓≤│ ⌐ ∆╢ ⌂ ─ ≤⌂╢⁹╕√⁸

─ ⅛╠⁸ ⌐ ℮ ─ ⌐╟╡ ⅜ ⇔⁸

╩ ⌐ ↕∑╢ ─ⱨ▫כ♪Ᵽ♇◒ ╩ ∆╢ ⅜ ╠╣≡⅔╡⁸ ─╖⌂╠∏

◦☻♥ⱶ┼─ ╙ ↕╣╢⁹╕√⁸ ⌐ ⇔≡│ ≢│ ⌂ ⅜ ≢⌂

™↓≤╩ ∆╢≤⁸ ─ │ ⅝™≤ ⅎ╠╣╢⁹ 

 

 ̧  

ₒ ₓ  

ה ─               ₒ ₓ  

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ≢│ ≢⅝⌂™ 

─ ●☻ ⱨꜝ♇◒☻ ─ │ ↕╣≡™╢⁹√∞⇔⁸ ⌂

⅜ ≢ ≢│⌂™⁹ ⌐╟╢ ⅛╠⁸1ϴ 4ϴ ─ ─ ╩ ⇔

√ ⅜ ╦╣≡™╢⅜⁸ ◦♫ꜞ○≤↓╣╠─ ─ │ ∏⇔╙ ≢│⌂

ↄ⁸ ─ ⌐≈™≡│ ⅜ ⇔≡™╢⁹ 

 

 ̧  

ₒ ₓ  

⌂ ה ╩⅔↓⌂∫√ ה │ ⌐ ╠╣≡™╢⅜⁸ ⅜ ─ ●

☻ ╛ ⁸ ⌂≥⌐ ╠⅛─ ╩ ⅎ╢↓≤│ ≤ ⅎ╠╣╢⁹ 

⅛╠│⁸ ─ⱨ▫כ♪Ᵽ♇◒ ╩ ∆╢ ⅜ ─ ─ ◘▬♩⅛╠

↕╣≡™╢⁹ ≢⁸ ─ ─ ─ ⅛╠⁸ ─ ⌐╟╢

⅜ ⌐ ⇔≡™ↄ ╙ ↕╣≡™╢⁹ ─ ≤ ─ ⌐≈™≡

│⁸ ─ ⌂ ╛ ⌂ ─ ⌐╟∫≡ ⌂╢≤ ⅎ╠╣⁸ ─ ⅜

╕╣╢⁹ 
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ₒ ₓ 

1   

⌐╟╢ ─  

 ↓↓≢│⁸ ⌐⅔↑╢ ─ ⁸ ╛ ─ ─ ─ ⌐

≈™≡ ℮⁹⌂⅔⁸ ─ ┼─ ⌐≈™≡│⁸₈ ה - ⱶ♄ה ₉

⌐⅔™≡ ╡ →╢⁹ 

 

 ̧ ─ ⌐╟╢ ─ │⁸ ⅜ ⇔≡™╢ ™ ≢│⁸∕─

─ ─ ╩ ╘⁸ ─ ⅜ ⇔≡ ⅜ ╗ ⅜№╢⁹╕√⁸

─ ⅜ ─ ⌐ ╩ ╓∆≤≤╙⌐⁸ ⅛╠─ ─ ╩

⇔⁸ ╩ ∆╢↓≤⅜ ↕╣╢⁹ 

 ̧ ─ ╛CO2 ─ │⁸ ╩ ╘⁸ ⌂ ─ ╩ ↕∑╢⁹

↓─↓≤│⁸ ⅜ ⇔™ ⌐⅔™≡⁸ ⱪꜝfi◒♩fi─ ╛

╩ ↕∑⁸ ⱪꜝfi◒♩fi╩ ≤∆╢ ⱪꜝfi◒♩fi─ ╩ ↕∑╢ ⅜

№╢⁹ 

 

─  

₡  ₢ 

 ̧ │⁸ ⅛╠─ ─ ╩ ↑╢√╘⁸ ─ ─

╖╩ ⇔⌐ↄↄ⁸ ⌐ ─ ╩ ╠⅛⌐⇔√ │ ≢│ ╠╣≡™

╢⁹ 

 ̧ √∞⇔⁸ ─ ⌐⅔™≡⁸ ⌐╟╡ ⅜⌂ↄ⌂╡⁸ ─ ⅜

⇔≡ ∆╢ ⅜ ↕╣≡™╢⁹╕√⁸ ⌐⅔↑╢ⱱfi⸗꜡◖ה

♬◗꜡Ⱪ♫─ ─ ⌐≈™≡⁸ ⌐╟╢ ─ ╣⁸ ┘ ⌂ ╛

─ ≤─ ⌐╟╢╙─≤∆╢ ⅜№╢⁹ 

 ̧ 1900 ⅛╠ 2000 ⌐⅛↑≡⁸ ─ ⌐⅔↑╢ ─ ⅜ ⇔≡⅔╡⁸

↓─ ⌐│ ┘ Ɽ♃כfi─ ⅜ ⇔≡™╢≤─ ⅜№╢⁹ 

 ̧ ─ ⌐≈™≡⁸ ─ ╛⁸∕╣⌐ ℮ ⱪꜝfi◒♩fiⱩꜟכⱶ─

⅜ ↕╣≡™╢⁹ 

 

─ 248─ ╩ ⌐⁸1900 ⅛╠ 2000 ⌐⅛↑≡─ ─ ─ ≤⁸

╩ ╗ ─ ╩ ⇔√ ⌐╟╣┌⁸ ≤⇔√ 58 ─ ─℮∟ 3 ─

2⌐ ∆╢ ⱥfi☺⸗⁸▬♩◒☼⸗⁸○♬Ᵽ☻⁸♦fi☺♁►⁸ⱥ◦⸗♪◐ ⌐⅔™≡⁸

─ ⌐ ∆╢ ה Ɽ♃כfi─ ─ ⅜ ↕╣≡™╢⁹321001  

≢│⁸ ≢№╢ⱱfi⸗꜡◖ ┘♬◗꜡Ⱪ♫─ ⅜ ⅝ↄ ⇔≡⅔╡⁸
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∕─ ─ ≈⌐⁸ ⌐╟╢ ─ ≤⁸ ⌐ ℮ ─ ─ ╣╛

⌐╟╢⁸ ─ ─ ⅜ →╠╣≡™╢⁹ ⁸↓╣╠─ ─ ⌐≈™≡│⁸

⌐ ∆╢╙──╖⌂╠∏⁸ ⌂ ╛ ≢№╢ ╛ꜜ◦ ─ ⁸

⌐╟╢ ─ ╛ ⌂ ─ ╙ ≤⇔≡ →╠╣≡⅔╡⁸ ⌂

⌐╟╢╙─≤↕╣≡™╢⁹321002  

≢│⁸1977 │ ⌐⌂╡⁸1 ╩ ⇔≡ ⅜⌂ↄ⌂╡⁸ ─

⅜ ╩ ⅎ≡ ⌐ ⇔⁸ ⅜ ╣≡™╢↓≤⅜ ╠⅛⌐⌂∫≡™╢⁹321003)  

─ ≢│⁸ ⱨ▼ⱡ꜡☺כ─ ⅜ ↕╣≡™╢⁹◘꜡ⱴ ≢│⁸ ⅜ ↕

╣√ 1964 ⁸ ⅜ ⌐ ∆╢ │ ⌐№╡⁸1990 │

⅜ ⌐ ⌐ ╦╣⌂™ ╙ ⌐ ↕╣≡™╢⁹ ⅜ ↓╠⌂⅛∫√ 2009 ⌐

⅔™≡ ╦╣√ ⅛╠⁸ │ ⌐ ∆╢ ⱪꜝfi◒♩fi─Ⱪꜟכⱶ⅜ 2 ╟╡

⇔⁸4 ╕≢ ⇔√↓≤⅜ ╠⅛⌐⌂∫≡™╢⁹321004 ⌐⅔™≡╙⁸1961- 2015─ 55

⌐⅔↑╢ ≤ ⅜⁸∕╣∙╣ 1.7 /10 ⁸2.4 /10 ⇔≡⅔╡⁸

⌐⅔↑╢ (1.9 /10 ⁸4.3 /10 )≤ ─ ╩ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫≡™

╢⁹321005  

│⁸ ⅛╠─ ⌂≥⌐╟╡⁸ ⌐ ⅝⌂ ╩ →≡⅝√⁹↓

─√╘⁸ ─╖─ ╩ ⇔⌐ↄ™ ⌐№╡⁸ ⌐ ╩ ╠⅛⌐⇔√

│ ╠╣≡™╢⁹ 

 

↕╣╢  

₡  ₢ 

 ̧ ≢ ⌐⅔↑╢ ╩ ⌐ ⇔√ │ ╠╣╢╙──⁸ ⅜

⇔≡™╢ ™ ≢│⁸ ─ ⌐╟╢ ─ ─ ה ≤⁸↓

╣⌐ ℮ ─ ┼─ ⁸ ─ ⅜ ↕╣╢⁹ 

 ̧ ⌐╟╢▪○◖╩ ∆╢ ⱪꜝfi◒♩fi─ ≤⁸∕╣⌐ ℮ ─

╛⁸ ─ ─ ┼─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╡⁸ ─ ╛ CO2 ⅜⁸ ⱪꜝfi◒♩fi─ ╩

↕∑╢↓≤⅜ ╠⅛⌐⌂∫≡™╢⁹ 

 

™ ≢│⁸ ⌂ ⌐╟∫≡ ≤ ⅜ ⌐ ╣╢⁹⇔⅛⇔⁸

⌐╟╡↓─ ─ ⅜ ╕╢≤⁸ ─ ⅜ ╕∫√╡⁸ ⅜ ↄ⌂∫√╡⁸

1 ╩ ⇔≡ ⇔⌂ↄ⌂╢ ⅜№╢⁹∕─ ⁸ ⅛╠ ⌐ ⅜ ↕╣⌂

ↄ⌂╡⁸ ⅜ ∆╢√╘⁸ ─ ⌐ ⌂ ╩ ⅎ╢≤ ↕╣╢⁹

⌐⁸ ⅛╠─ ─ ╩ ⇔⁸ ╩ ∆╢↓≤⅜ ↕╣╢⁹321006)  

⸗♦ꜟ⅛╠ ↕╣╢ ≤ ─ ╩♃כ♦ ™≡⁸ ⸗♦ꜟ⌐╟╢
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╩ ⇔√ ⅛╠⁸ ─ ─ ⌐⅔↑╢ ╩ ⇔√ ⅜

↕╣≡™╢⁹↓╣⌐╟╣┌⁸ ⌐⅔™≡│⁸ ⌐ ─ ⌐╟╡ ⅜

⇔⁸∕╣⌐╟╢ ─ ≢─ ⱪꜝfi◒♩fi ⅜ ∆╢ ⅜ ╠╣√⁹╕√⁸

⌐⅔™≡│⁸ ⌐╟╡ ⅜ ∂⌂ↄ⌂╢ ⅜ ∂⁸╕√ ⅜ ∆

╢ ⅜ ⅎ╢↓≤≢ ≢№╢▬◘◙─ ─ ⅜ ∆╢ ⅜ ∂╢↓≤⅜

↕╣≡™╢⁹ ≢│⁸ ⌐ ═≡ ⅜ ™√╘⁸ ╟╡ ─ ⅜

⅝ↄ⁸ ≢╙ ↕╣≡™╢ ─ ⅜ ∆╢≤≤╙⌐⁸ ─ ⱪꜝfi◒

♩fi ⅜ ∆╢ ⅜ ╠╣≡™╢ RCP2.6⁸RCP 8.5◦♫ꜞ○╩ ≤⇔√MRI- NHRCM20⁸

RCP8.5◦♫ꜞ○╩ ≤⇔√MIROC5mid⁸GFDL- 3CM⌐╟╢ ╩ ⁹321007)  

⌐⅔™≡⁸ ⱪꜝfi◒♩fi─ ≤ ─ ╩⸗♦ꜟ ⇔√≤↓╤⁸

⌐ ⅜ ⅎ╢ ⅜ ⅝™↓≤⅜ ╠⅛≤⌂∫√⁹↓─⸗♦ꜟ≤⁸ ◦♫ꜞ○⌐╟╢

─ ╩ ™≡ ⌐⅔↑╢ ⱪꜝfi◒♩fi─ ╩ ⇔√ ⌐╟╢

≤⁸ ≤ ⇔≡ 21 ┘ 21 ≢│⁸ ─ ↕™RCP2.6 ≢│

ⱪꜝfi◒♩fi─ ⅝⌂ │ ╠╣⌂™⅜⁸ ─ ⅝™RCP8.5≢│▪○◖ ┘

◌ⱦ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹321008  

─ ⌐⅔™≡⁸ ◦♫ꜞ○⌐╟╢ ─ ─ ≤⁸

⸗♦ꜟ⌐╟╢ ⅛╠⁸ ┘ ─ ⅜ ⌐ ⅎ╢ ╩ ⇔√ ⅜№╢⁹

↓╣⌐╟╣┌⁸▪○◖ ⅜ ╠╣╢╟℮⌐⌂╢ ⅜ 30ϴ╩ ⅎ╢ ⅜ ╟╡╙

⇔⁸RCP2.6─ 21 ≢ 20 ╡ 4 ⁸RCP8.5─ 21 ≢│ 20 ╡ 18 ⌐ ╢

↓≤⅜ ↕╣√⁹↓╣⌐╟╡⁸ ─ ≤⁸∕╣⌐ ℮ ה ─ ⁸

Ɫ☻╛○♬Ᵽ☻ ─ ─ ⌐ ╩ ╓∆ ⅜ ↕╣≡™╢⁹ ⁸

⌐≈™≡│⁸™∏╣─◦♫ꜞ○≢╙ │ ↕ↄ⁸ ⌐⅔™≡│ ╟╡╙ ⌐╟

╢ ⅜ ⅝™↓≤⅜ ↕╣≡™╢⁹321009  

≢ 3 ─Ⱶ☺fi◖╩ ⌂∫√ ≢ ⇔⁸ ╩ ═√ ⌐⅔™≡⁸ ─

⌐ ™⁸ ◘▬☼⅜ ↕ↄ⌂╢↓≤⅜ ↕╣≡⅔╡⁸ ⅜ ─ ╩ ↑

╢≤⁸ ⱪꜝfi◒♩fi⅜ ⌐ ⇔⁸◄Ⱡꜟ◑כ ⅜ ∆╢ ⅜ ↕

╣≡™╢⁹321003)  

↕╠⌐⁸ ≢│⁸ ╛CO2 ⌐╟╡⁸ ⱪꜝfi◒♩fi ⅜ ⅜╢⅜⁸

⅜ ⇔™ ≢│⁸ ⱪꜝfi◒♩fi─ ⅜ ⇔⁸∕╣╩ ≤∆╢ ⱪꜝfi

◒♩fi Ⱶ☺fi◖ ─ ⅜ ∆╢↓≤⅜ ⌐╟╡ ╠⅛⌐⌂∫≡™╢⁹321010)  

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

│ ─ ╩ ⇔≡⅔╡⁸ │ ⌐╙⁸ ⌐╙ ╠╣≡™╢⁹╕√⁸
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≤ ═≡ ╩ ∆╢√╘⁸ ⌐╟∫≡ ╩ ⅎ╢↓≤⅜ ≢№╢⁹⇔√

⅜∫≡⁸ │ ⅜ ∂√ ─ ⅜ ↄ⁸⅝╦╘≡ ⌂ ─ ≈≤ ⅎ╢⁹╕

√⁸ ⌐⅔™≡╙ ─ ⌐⅔™≡ ─ ─ ⅜ ↕╣≡™╢ ⁸

╛ ⁸ ─ ─ ⌂ ⌐⅔™≡ ⱪꜝfi◒♩fi─ ╛ ─

⅜ ↕╣≡™╢ ⁸ │ ─ ≢ ⌐ ∂╢ ⅜№╢⁹ ⅎ≡⁸ ↄ─

┘∕─ │⁸ ⌐ ⌐ ↕╣⁸ ⅛╠─ ⌐╟∫≡ ↕╣⁸ ≢

╛ ⌂≥─ ╩ ↑⌂⅜╠ ⇔≡⅝√⁹⇔√⅜∫≡⁸ ⌐ ™ ה

⅜ ⇔√ ⁸↓╣╠─ ⌂ ┼─ ╩ ⌐ ↕∑╢ ⅜№╡⁸

≤⇔≡ ↄ─ ⅜ ╩ ↑╢ ⅜ ™⁹321011 321012)  

 ̧  

ₒ ₓ  

ה ─               ₒ ₓ  

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ  

╙ ─ ⌐ ™ ⅝ↄ ⇔√ ─ ≈≢№╢⁹ ─ ⌐ ╠╣╢╙──⁸

─ ⅜ ↕╣≡⅔╡⁸∕─ ≤⇔≡ ⌐╟╢ ⅜ ↕╣≡™╢⁹╕√⁸

⸗♦ꜟ⌐╟╢ ⅛╠⁸ ⌐ ℮ ─ ╛ ⅜ ↕╣≡⅔╡⁸

┼─ ⅜ ↕╣╢⁹ ≤⇔≡│ ≢⅝≡™⌂™╙──⁸↓─╟℮⌂ ─

│⁸ ─ ┼╙ ↄ ╩ ╓∆↓≤⅜ ⅎ╠╣╢⁹ ⅎ≡⁸

⌐⅔™≡ ∂√ ה ─ ה │ ╩ ℮⁹ ≢⁸ ─ ─ ™│⁸

₁─ ─ ⁸ ⁸ ─ ↕⁸ ⌂≥ ⌐╟∫≡╙ ⌂╢≤ ⅎ╠╣╢⁹ 

 

 ̧  

ₒ ₓ ™ 

≢─ │ ≢№╢⁹ ─ ⌐ ∆╢ ⁸ ⱨ▼ⱡ꜡☺כ─ ⌐ ∆

╢ ⁸ ─ ╩ ⌐ ⸗♦ꜟ≤ ⸗♦ꜟ╩ ⇔√ ┼─ ⁸

┼─ ╩ ⌐╟∫≡ ⅛╘√ ⅜№╢╙──⁸ ─ ╡ │

⅜ ™↓≤⅛╠⁸ ⸗♬♃ꜞfi◓╩ ™⁸ ╩ ∆╢ ⅜№╢⁹ 
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2   

⌐╟╢ ─  

 ↓↓≢│⁸ ⌐⅔↑╢ ╛ ─ ─ ⁸ ─ ⁸ ╛

─ ─ ─ ⌐≈™≡ ℮⁹⌂⅔⁸ ─ ┼─ ⌐≈™≡│⁸₈

ה - ₉⌐⅔™≡ ╡ →╢⁹ 

 

 ̧ ─ ⌐ ℮ ─ ⌐╟╡⁸ ─ ה ⅜ ∆╢⁹ ⌐⁸

⌐≈™≡│⁸ ⅜ ⇔√╡ ↕╣√╡∆╢ ⅜№╢⁹╕√⁸ ─

│ ─ ⌐╙ ╩ ╓∆ ⅜№╢⁹ 

 ̧ ╛ ─ ה ─ ⌐╟╡⁸ ⌐ ╦∑≡ ⁸ ⁸ ╩

℮ ⌐ ╩ ╓∆ ⅜№╢⁹ 

 ̧ ─ ─ ⌐╟╢ ⌂ ─ ─ ⌐╟╡ ⅜ ∆╢⁹

⅜ ⇔ ∆╢≤⁸ ⌐ ╩ ⅎ⁸ ╛⁸ ⁸ ⌐╙

⅜ ┬ ⅜№╢⁹╕√⁸ ⅜ ⌐╟∫≡ ╘╠╣╢≤⁸ ∆╢ ╣⅜

ⅎ╠╣⁸ ┼─ ⅜ ⇔⁸ ╩ ↕∑╢↓≤⅜ ↕╣╢⁹ 

 ̧ ⌐ ℮ ⌐╟╡⁸ ─ ⁸ ─ ⅜ ∂⁸ ⌐ ⅜ ┬

⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⅜ ─ │ ╛ ⅜ ╦╣≡™╢√╘ ⌐╟╢ ─ ┼─

╩ ⇔⌐ↄↄ⁸ ≢ ─ ╩ ⅎ√ │ ≢⅝≡™⌂™⁹

≢⁸ ─ ─ ה ╛ ה ─ ─ ⁸

⌐ ℮ ─ ⌐ ∆╢ ⅜№╢ ⌐≈™≡─ ⅜ ╠╣╢⁹ 

 

─╒≤╪≥─ │⁸ ╛♄ⱶ ⌐╟╡ ╛ ⅜ ╦╣≡⅔╡⁸ ─

≤│ ⅝ↄ ⌂∫≡™╢⁹↓─√╘⁸ ⌐╟╢ ─ ┼─ ╩ ⇔⌐ↄↄ⁸

─ ╩ ⅎ√ │ ≢⅝≡™⌂™⁹ ≢⁸ ─ ─

ה ╛ ה ─ ─ ⁸ ⌐ ℮ ─ ⌐ ∆

╢ ⅜№╢ ⌐≈™≡─ ⅜ ╠╣╢⁹ 

─ ⌐⅔↑╢⸗♬♃ꜞfi◓ ⅛╠⁸ ─ ─ ─ ה

⅜ ╠╣╢⁹ ה ┘ ⌐ ∆╢◌꞉▪♫

◗⌐≈™≡│⁸ ≢─ ⌐ ⅝⌂ ⅜ ≢⅝⌂⅛∫√╙──⁸ ─

⌐⅔™≡ ─ ⅜ ↕╣≡™╢⁹╕√⁸ ה

⌐ ∆╢►꜡Ɫ♀╙⁸ ≢№∫√ ≢─ ⅜ ⌐ ⇔≡™
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╢⁹322026 ╕√⁸ ┘ ─ ─ ≢─ ⌐⅔™≡⁸ ╩

╗ 5 ─ ─◖◄ⱦ ⅜ ↕╣√≤─ ⅜№╢⅜⁸ ⌐≈™≡│ ─

⅜№╢ ─ ⌂ ≢│ ↕╣≡⅔╠∏⁸ ≢│↓╣╠─ │ ≢№╢

≤ ≠↑≡™╢⁹322002  

─ ≢│⁸ ⅜ ╣√►◓▬─ ─ ≤∕─ ╩ ∆╢↓≤⌐╟

╡⁸ ⅜ 80 ≢ 3 ╒≥ ⇔≡™╢↓≤⅜ ↕╣≡⅔╡⁸ ⌐╟╢

⅜ ↕╣≡™╢⁹322003  

≢│⁸1990 ▪ꜚ ─ Ⱨכ◒⅜ ↄ⌂╢ ⅜

╠╣≡⅔╡⁸∕─ ≤⇔≡ ─ ⅜ ↕╣≡™╢⁹322004 ╕√⁸ ⌐⅔™≡

╙⁸ ─ ─ ⅜ 10ϴ╩ ╢≤⁸▪ꜚ ⅜ ∆╢ ⌐№╢↓≤⅜ ↕

╣≡™╢⁹322005  

 

↕╣╢  

₡  ₢ 

 ̧ ⅜ ╟╡ 3ϴ ∆╢≤⁸ ≢№╢▪ⱷⱴ☻ ┘ ▬꞉♫ ♬♇◖►

▬꞉♫הꜘⱴ♩▬꞉♫ה◗◑ ─ ⅜ ─ 7 ⌐ ∆╢↓≤⅜ ↕╣≡

™╢⁹╕√⁸ ה ≢│ ─ 1ϴ─ ≢╙⁸ ⅜ ─

⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─◌꞉◕ꜝ ─ ╛⁸◘◒ꜝⱴ☻ ꜘⱴⱷ ─ ⁸▪ꜚ ⌐≈

™≡╙⁸ ⌐╟╢ ─ ה ╛ ─ ⅜ ↕╣≡™╢ ⅜№╢⁹ 

 ̧ ↓─╒⅛⁸ ≢ ⌐ ╩⇔√ │ ≢⅝≡™⌂™╙──⁸ ─╟

℮⌂ ⅜ ↕╣╢⁹ 

ü ╛ ─ ה ─ ⌐╟╢⁸ ⌐ ╦∑√ ⁸ ⁸

╩ ℮ ┼─  

ü ─ ─ ⌐ ∆╢ ⌂ ─ ⌐╟╢⁸ ─

┼─ ⁸ ┘∕╣⌐ ℮ ⁸ ⁸ ┼─  

ü ⌐ ∆╢ ─ ⁸ ─ ⌐ ℮ ┼─  

 

─ ≢№╢▪ⱷⱴ☻ ┘ ▬꞉♫ ♬♇◖►▬꞉♫הꜘⱴ♩▬꞉♫ה◗◑ ⌐≈™

≡⁸ ⸗♦ꜟ╩ ™≡ ─ ╩ ⇔√ ⌐╟╣┌⁸ ⅜1ϴ2הϴה

3ϴ≤ ∆╢⌐ ™⁸ ⅜∕╣∙╣ 7.3 ⁸15.5 ⁸28.4 ∆╢≤ ⇔≡™╢⁹

⌐ ─ ⅜ ⌂™ ╒≥ ⅜ ⅝ↄ⁸ ה ≢│1ϴ─ ≢

⅜ ─ 50 ∆╢↓≤⅜ ↕╣≡™╢⁹ ≢⁸ ⌐⅔™≡│ ↄ─ ≢

─ ⌐ ™ ⅜ ⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹↓╣⌐╟╡⁸ ─╟

╡ ⌐ ∆╢ ≢№╢○◦ꜛ꜡◖ⱴ≤─ ⅜ ⇔⁸ ⌐ ≢№╢○◦ꜛ꜡
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◖ⱴ─ ⌐ ─ ╩ ⅎ╢↓≤╙ ↕╣≡™╢⁹322006  

⌐⅔™≡⁸ ◦♫ꜞ○≤ ⸗♦ꜟ⌐╟╡ ╠╣√ ⅛╠⁸

⌐⅔↑╢◌꞉◕ꜝ ─ ╩ ⇔√ ⌐╟╣┌⁸◌꞉◕ꜝ ─ │

2031 2050 ⌐⅔™≡│ ─ 64 RCP2.6◦♫ꜞ○╩ 94 RCP8.5◦♫ꜞ

○╩ ─ ⁸ 2081 2100 ⌐⅔™≡│ 69 RCP2.6◦♫ꜞ○╩ ─ ⁸

№╢™│ RCP8.5◦♫ꜞ○╩ ∆╢↓≤⅜ ↕╣≡™╢ MIROC5⁸MRI- CGCM3─ 8

≈─ ⸗♦ꜟ≤ ⸗♦ꜟ⌐╟╢ ─ ◦♫ꜞ○⌐⅔↑╢ ╩ ™√

⁹322007  

⌐⅔™≡⁸ ─ ┘ ─ ⅛╠ ⇔√ ≤⁸

◦♫ꜞ○⌐╟╢ ─ ╩ ™≡⁸◘◒ꜝⱴ☻ ꜘⱴⱷ ─ ┼─ ─

╩ ⇔√ ⌐╟╣┌⁸21 ⌐⅔↑╢ ─ │⁸ ⌐ ─ ─ ⌐

⅔™≡◘◒ꜝⱴ☻⅜ ⇔⌂™≤ ⅎ╠╣╢ 25ϴ╩ ⅎ╢ ⅜ ╟╡╙ ⇔⁸ ⌐╟∫≡

│∕─ ⅜ ─ 5 ⌐ ∆╢≤─ ╙ ╠╣≡™╢⁹╕√⁸™∏╣─ ⌐⅔™≡╙⁸

⌐⅔↑╢ ─ 20ϴ ╩ ⅎ╢ ⅜ ─ 2~3 ⌐ ∆╢↓≤⅜ ↕╣≡

™╢⁹↓╣╠─↓≤⅛╠⁸21 ─ ≢│⁸ ⌐⅔™≡│ ╙ ⅜ ∆╢

╙──⁸ ╩ ⌐ ⅜ ∆╢↓≤⅜ ↕╣╢⁹ RCP8.5 ◦♫ꜞ○╩ ≤⇔√

MRI-NHRCM02⌐╟╢ ╩ ⁹322008  

─▪ꜚ ⌐≈™≡⁸ ◦♫ꜞ○≤ ⸗♦ꜟ⌐╟╡⁸ ⌐⅔↑

╢ ≤ ╩ ⇔⁸ ⌐⅔↑╢▪ꜚ ╩ ⇔√ ⌐╟╣┌⁸ │ 21

⌐ 1.43 1.99ϴ SRES A1B ┘ B1◦♫ꜞ○╩ ⇔√⁸CMIP3ⱴꜟ♅⸗♦ꜟ▪fi◘

fiⱩꜟ⌐╟╢ ╩ ⇔⁸ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹322009  

╛ ≢│ ╛ ─ ה ⅜ ⅝ↄ ∆╢ ⅜№╢⁹↓╣╠

─ ≢│⁸ ⌐ ╦∑≡⁸ ╛ ⁸ ⌂≥╩ ℮ ⅜ ∆╢√╘⁸

─ │ ⌐ ⅝⌂ ╩ ⅎ╢↓≤⅜ ↕╣╢⁹√≤ⅎ┌⁸ ⌐ ╦

∑≡ ∆╢ꜘ♫◑ ─ ╩ ∆╢↓≤│ ⇔ↄ⌂╢≤ ⅎ╠╣╢⁹322010)  

↕╠⌐⁸ ─ │⁸Ⱪꜝ►fi♩ꜝ►♩⌂≥─ ─ ╩ ⌐⇔⁸ ─

⅜ ∆╢ ╙№╢⁹322011)   

╕√⁸IPCC 2001 ⌐╟╢≤⁸ ≤ ─ ⅜ ↕╣≡™╢⁹ ⌐╟╡

─ ⅜ ⇔⁸ ⅜ ⌐ ╩ ⅎ╢↓≤⅜ ↕╣≡™

╢⁹322012)  ∕─ ⁸ ─ ╛ ⁸ ⌐ ╩ ╓∆≤ ⅎ╠╣╢⁹322013, 

322014)  ╕√⁸ │⁸ ╩ ↕∑⁸ ╩ ↕∑╢√╘⁸ ⌂⅛╠∏ ⌐

╩ ⅎ╢↓≤│ ⌐ ≢⅝╢⁹ 

≢⁸ ─ ≢ ⅛╘╠╣√CO2 ⌐╟╢ ─ ∕⇔≡ ─ ⅛

╠ │ ∆╢≤™℮ │⁸ ─ ≢│ ⌂╢ ╩ ≡™╢⁹

─ ─ │ ↓╢⅜⁸ ─ ≤≤╙⌐ ─ ⁸◘▬☼⁸ │ ∆╢↓

≤⅜ ╠⅛⌐⌂∫≡™╢⁹322015)  
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ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

 ̧ ─ │ ⌐ ┬⁹ ─ ≢№╢▬꞉♫ה▪ⱷⱴ☻⌐⅔™≡│

⌂ ─ ⅜ ↕╣≡™╢↓≤ ⅛╠⁸ ⌐ ≤ ⌂ ╩╙∟⁸ ╙

╠╣╢ ─ ≢ ⅜╟╡ ⌐ ╣╢≤ ↕╣╢⁹╕√⁸ ⌐

│⁸ ╛ ─ ─ ─ ⌐⅔™≡⁸ ╛ ╩ ╘≤∆╢

⌐ ≢№╢√╘⁸↓╣╠─ ─ ⌐ ≢№╢≤ ⅎ╠╣╢⁹ ⅎ≡⁸

─ ─ │ ─ ⌐ ⅝⌂ ╩ ╓∆⁹⇔√⅜∫≡⁸ ⌐

℮ ╛ ⁸ ─ ⌐╟╡⁸ ─ ╛ ─ ─ ⌂≥╩ ∂√

─ ⅜ ⅝ ↓↕╣╢ ⅜№╢⁹322016) ─ ─ ⌐ ⇔≡⁸

│ ┼─ ╩ ╖╢≤ ⅎ╠╣╢⅜⁸ ─ ⁸ ⌐ ╠╣≡

⇔≡™╢ ╛⁸ ⌂≥─ ╛ ╩ ∆╢ ⌐╟╡ ⅜ ↕╣≡™╢ ⅜

ↄ⁸ ⅜ ⌐⌂╢⁹√∞⇔⁸ ⌐ ═≡⁸ ⌂≥ ≢ ≢⅝╢

┼─ │⁸ ⌐ ↕™≤ ↕╣╢⁹ 

 ̧  

ₒ ₓ  

ה ─               ₒ ₓ  

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ  

≤─ │ ↕╣≡™⌂™╙──⁸ ─ ─ ⌐⅔™≡ ─

ה ⅜ ↕╣≡™╢⁹╕√⁸►◓▬─ ─ ╛⁸▪ꜚ ─ ה

Ⱨכ◒─ ⅜ ↕╣≡™╢ ⅜№╢⁹ ⌐≈™≡│⁸ ─ ╛

⌐⅔™≡ ⅜№╡⁸ №╢™│ 1ϴ─ ≢⁸ ⅜ ⌐

∆╢ ⅜╖╠╣╢⁹ ה ⌐ ⇔≡⁸ ╩ ∆╢↓≤⌐╟∫≡─╖ ⇔⌂

↑╣┌⌂╠⌂™ ╛⁸ ─ ╩ ≤∆╢ ⌐≤∫≡│ ≢№╡⁸

∂√ ה ─ ה │ ╩ ℮⁹ ≢⁸ ─ ─ ™│⁸ ₁─

─ ⁸ ⁸ ⌂≥ ⌐╟∫≡╙ ⌂╢≤ ⅎ╠╣╢⁹ 

 ̧  

ₒ ₓ ™ 

ה │ ≢№╢⁹⸗♦ꜟ╩ ™√ ה │ ↄ│ ™╙──⁸ ─

╛▪ꜚ⁸ ─ ⌐⅔™≡⁸ ⌂ ⅜ ╠╣╢⁹ │⁸ ⁸♄

ⱶ ⁸ ⁸ ⌐╟╢ ⌂≥⁸ ⌐ ⌐ ™ ╩ ↑≡⅝√⁹∕

─√╘⁸ ⌐ ↄ─ ⅜ ⁸╙⇔ↄ│ ⌐ ⇔≡⅔╡⁸ ≤─ ╙ ╘

≡ ⸗♬♃ꜞfi◓╩ ⇔⁸ ╩ ∆╢ ⅜№╢⁹  
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3   

⌐╟╢ ─  

 ↓↓≢│⁸ ⌐⅔↑╢ ╛ ─ ─ ⁸ ─ ⁸ ╛

─ ─ ─ ⌐≈™≡ ℮⁹ 

 

 ̧ ⌐╟╢ ─ ⁸ ─ ⌐ ℮ ⁸ ─ │⁸ ─

╩ ⅝ ↓⇔⁸ ─ ⌐ ╩ ⅎ╢ ⅜№╢⁹╕√⁸ ⌐ ∆╢

⌐⅔™≡│⁸ ⌂ ─ ┘ ─ ⌐ ℮ ⅛╠─ ┘ ─

─ ⁸ ─ ╛∕╣⌐ ℮ ─ ⌐╟╢ ─ ─ ⅜

⅝ ↓↕╣╢ ⅜№╢⁹ 

  

─  

₡  ₢ 

 ̧ ─ │ ─ ⌂ ╩ ↄ ↑≡⅔╡⁸ ⌐╟╢ ╩

⌐ ∂√ │ ╠╣≡™╢⁹ 

 ̧ ─ ≢⁸ ⌐╟╢ ╛ ─ ⁸ ─ ⅜ ╩

╙√╠⇔√ ⅜ ↕╣≡™╢⁹ 

 

─ │⁸1950 60 ─ ⌐⁸ ⌂≥ ↄ─ ╩

⁸ ⌐ ↄ ↑≡⅔╡⁸ ─ ╩ ⇔≠╠ↄ⌂∫≡™╢⁹∕─√╘⁸ ≢│

⌐ ╩ ∂√ │⌂™⁹ 

⁸ ─™ↄ≈⅛─ ⌐⅔™≡│⁸ ─ ╛∕╣⌐ ℮ ─

─ ⅜ ↕╣≡™╢⁹ ◔ ⱶכ♪ ─ ⅛╠ ╩ ⇔√ ≢│⁸

⌐╟╢ ╛ ─ ⅜ ⅝⌂ ╩ ⅎ≡™╢ ╩ ⇔≡™╢⁹

323001) ╕√⁸ ﬞ ─ ⌐⅔™≡ ⌐ ℮ ─ ─ ╩ ╠⅛

⌐⇔√ ≢│⁸ ─ ─ ─ ≈≤⇔≡ ─ ≤─ ╩ ⇔≡™╢⁹

323002) ─ ⌐⅔™≡⁸1950 ⅛╠ 2004 ╕≢─ ─

╩ ⌐╟╡ ⇔√ ≢│⁸ ⌐ ≤ ╩ ≤∆╢ ⌐⅔™≡ ─

⅜ ⅝⅛∫√↓≤⅛╠⁸∕─ ≤⇔≡ ─ ⌐╟╢ ─ ╩ →≡™╢⁹

323003  
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↕╣╢  

₡  ₢ 

 ̧ ⌐⅔™≡⁸ ⌂ ─ ─ ⌐ ℮ ⅛╠─ ┘ ─

─ ⅜ ↕╣≡™╢⁹ ⅎ≡⁸ ─ ⌐ ™ ⅜ ⇔⁸

─ ⌐ ╩ ╓∆↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ╛ ─ ⌐╟╡⁸ ─ ⌐⅔↑╢ ┼─

⅜ ↕╣≡™╢⁹ 

 ̧ ≢ ⌐ ╩⇔√ ≤⇔≡│ ≢⅝≡™⌂™╙──⁸ ─╟℮⌂

⅜ ↕╣╢⁹ 

ü ─ ─ 8 ╩ ╘╢ ─ ┼─  

ü ⌐ ∆╢ ╛ ⌐ ℮ ⌐⅔↑╢

⅛╠ ┼─ ⁸ ─ ⌂╢  

 

IPCC 5 ≢│⁸ ⌐⁸ ◦♫ꜞ○ RCP4.5⁸6.0 ┘ 8.5 ⌐

℮ ─ ╛ │⁸ ╩ ╗ ╛ ─ ⁸ ⁸ ⌐⅔™≡ ≢

⌂ ─ ⅜ ⅝╢ ™ꜞ☻◒╩╙√╠∆↓≤⅜ ↕╣≡™╢⁹323004)  

─ ─ 6 ╩ ╘╢ │⁸ ─ ─ 3 ╩ ⇔≡™╢

≤ ╦╣≡™╢⁹323005) ↓─√╘⁸ ╕≢⌐⁸∆═≡─RCP◦♫ꜞ○⌐⅔™≡⁸ ─

⅜ ∆╢≤─ IPCC 2013 ⌐╟╢ ╩ ∆╢≤⁸ ─ ─ 8

╩ ╘╢ ─ ≢│ ⅝⌂ ╩ ↑╢≤ ↕╣╢⁹ ⌐ ─ ⌐ ™

⌂ ⅜ ↕╣╢≤ ⇔√ ⅜ ↕╣⁸ ⅜ ⌐ ↕╣╢ ⅜ ╕╢⁹ 

⅜ ⌐ ⅎ╢ ≤⇔≡│⁸ ─ ⁸ ─ ⌐ ℮ ⁸

─ ⌂≥⅜ ⅎ╠╣╢⁹ ─ ─ Ⱶ☼◗◔ ≢│⁸ ─

╛ ─ ─ ╩ ↑╢≢№╤℮⇔⁸ ≢╙ ╛

⌐ ™ ⅛╠ ⌐ ⇔ 323006)⁸ ⅜↕╠⌐ ⅎ╢↓≤⅜ ↕╣╢⁹ 

─ │⁸ ≢│ ⌂ ≢№╢⅜⁸ ⌐ ℮ ⌐╟

╢ ┼─ ⅜ ↕╣≡™╢⁹ ◦♫ꜞ○≤ ⸗♦ꜟ╩ ™√ ≢│⁸

⌐⅔™≡⁸ ─ ⅜ ↓╢ ⅜ ⇔ↄ ⇔⁸ ─ ╙ ≢

│ ↓╠⌂™╟℮⌂ ⌐╕≢ ∆╢ ⅜ ↕╣≡™╢⁹↓─╟℮⌂ ─ ⌐ ™⁸

─ ─ ⌐ ⅎ⁸◦ꜙ꜠fi◔─ ⁸ⱦꜙꜟ♥─ ה ─

─ ─ ⅜ ∂⁸ ⌐╙ ⅜ ┬↓≤⅜ ↕╣≡™╢⁹ RCP8.5◦

♫ꜞ○╩ ≤⇔√MRI- NHRCM02⸗♦ꜟ⌐╟╢ ╩ ⁹323007  

⁸ ≢№╢ ─ ⌐⅔™≡⁸ ◦♫ꜞ○ ┘ ⸗♦ꜟ ♃fi

◒⸗♦ꜟ ⁸ ⸗♦ꜟ╩ ™≡ ⌐╟╢ ⅜ ─ ⌐ ⅎ╢ ╩

⇔√ ⌐╟╣┌⁸™∏╣─ הꜟ♦⸗ ה○ꜞ♫◦ ⌐⅔™≡╙ ─ ⅝

⌂ │ ↕╣∏⁸╕√ ⌐╟╢ ─ ╙ ↕™↓≤⅜ ⌐≡ ↕
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╣√↓≤⅛╠⁸ ┼ ⅎ╢ │ ↕™≤∆╢ ╙№╢ RCP2.6/8.5◦♫ꜞ○ ┘MIROC-

5/MRI- CGCM3⸗♦ꜟ⌐╟╢ ╩ ⁹323008  

╕√⁸ ⌐⅔™≡│⁸ ─ ⌂ ─ ─ ⌐ ℮ ┘ ─

─ ⅜ ↕╣≡™╢⁹21 RCP8.5 ◦♫ꜞ○ ─ ╩ ⇔≡⁸ ⸗

♦ꜟ≤ L- Q ⌐╟╢ ┼─ ה ╩ ⇔√ ⌐╟╣┌⁸ ─ ─

⌐ ™⁸ ⌐ ∆╢ 3 ⁸ ⁸ ⌐⅔↑╢ SS ה

ה ꜞfi ⅜ ⌐ SS 4.3 8.3 ⁸ 2.3 3.3 ⁸ ꜞfi 2.6 4.2 

∆╢↓≤⅜ ↕╣≡™╢⁹ MRI- NHRCM02⌐╟╢ ╩ 323009  

∂ↄ ⌐⅔™≡│⁸ ─ ⌐╟╡ ╩ ╣╢ ─

⅜ ╟╡╙ ⌐ ⇔⁸ ─ ™Ⱶ◒ꜞ ─ ─ ╛ ─ ה◦ꜜ™

◒◘ꜜ◦ ┼─ ⁸ ┘ ┼─ ⌐ ℮ ─ ─ ⅜ ↕╣≡

™╢⁹(IPCC AR4⌐⅔↑╢ 100 ─ ─ 0.59m≤ +0.93m ╩

⇔√ ⸗♦ꜟ Fantom3D ⌐╟╢ ⌐ ≠ↄ ) 323010  

≈⅛─ ≢│⁸ ─ C3 │ C4 ╟╡╙ CO2 ≢ ∆╢≤ ↕╣≡™╢

⅜⁸ ╛ ⌂≥⁸ ₁⌂ ╩ ∆╢≤ ≢ ∆╢↓≤│ ⇔™⁹ 
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ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

│ ─ ╩ ⇔≡⅔╡⁸ ⌐ ↄ ╩ ↑≡ ↕╣≡™╢⁹⇔

√⅜∫≡ │⁸ ─╟℮⌐ ⌐╟∫≡ ⌂╠┘⌐ ⌐

╩ ⅎ╢↓≤⅜ ⇔ↄ⁸ ⌐ ⇔≡⅝╦╘≡ ⌂ ─ ≈≤ ⅎ╢⁹╕√⁸ ↄ

─ ⁸≤ↄ⌐ │⁸ ⅛╠─ ⌐╟∫≡ ↕╣⁸ ≢ ╛ ⌂

≥─ ╩ ↑⌂⅜╠ ⇔≡⅝√⁹⇔√⅜∫≡⁸ ⌐ ™ ה ⅜ ⇔√ ⁸

ↄ─ ⅜ ╩ ↑╢ ⅜ ™⁹╕√⁸ №╢™│ ≤ ╩ ≈ ⌐

∆╢ ⌐⅔™≡│⁸ ─ ⌐ ℮ ╙ ↕╣╢⁹ 

 ̧  

ₒ ₓ  

ה ─               ₒ ₓ  

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ  

ה ─ ⌐≈™≡│ ─ ⌐╟╢╙─≤ ╠╣╢ ─ ⅜

↕╣╢ ╙№╡⁸↓╣╠⌐≈™≡│ ⅜ ╘╠╣╢⅜⁸∕─ ─ ─ ⌐≈™≡│∕

↓╕≢─ │ ╘╠╣⌂™⁹ ⌐⅔™≡│ ⌂ ─ ─ ⌐ ℮ ⅛╠─

┘ ─ ─ ⁸ ─ ⌐ ℮ ─ ╩ ∆╢ ╙№

╢⅜⁸ ↕╣╢ ─ │™∏╣╙ ≢№╢⁹ 

⅜ 2000 ⌐≤╡╕≤╘√₈ ─ ─ ₉⌐╟╢≤⁸ ה

⌐ ⇔√ ─ │2110.62 km2≢№∫√⅜⁸1999 ⌐│820.99km2⌐ ⇔≡⅔╡⁸

∕─ 61 ⅜ ╦╣√↓≤⌐⌂╢⁹↓─╟℮⌐⁸ ∆╢ │ ⌐╙ ⌂ ≢№╡⁸

⌐ ↄ─ ⅜ ╪≢™╢↓≤╩ ⅎ╢≤⁸ ≤─ ⌂ ╩ ∆╢√╘

⌐⁸⸗♬♃ꜞfi◓⁸ ╩ ╘╢ ⅜№╢⁹ 

 ̧  

ₒ ₓ ™ 

─ ╩ ╠⅛⌐⇔√ ה │ ≢│ ╠╣≡⅔╡⁸ ─ ⌐

≈™≡─ ⅜ ™⁹ ⸗♬♃ꜞfi◓╩ ™⁸ ╩ ∆╢ ⅜№╢⁹ 
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ₒ ₓ 

1   

⌐╟╢ ─  

 ↓↓≢│⁸◘fi◗ ╛ⱴfi◓꜡כⱩ ─ ─ ⌐⅔↑╢⁸ ─ ─

⁸ ─ ⁸ ╛ ─ ─ ─ ⌐≈™≡ ℮⁹ 

 ̧ ─ ⌐⅔™≡ ⌂ ◘fi◗≢│⁸ ⌂≥─☻♩꜠☻⌐

╟╡ ╩ ℮≤ ⅜ ↕╣⁸∕─ ⅜ ↄ≤⁸ ─ ╩ ↑ ╣⌂™

√╘⌐ ∆╢⁹ 

 ̧ ⌐╟╡ ⅜ ∆╢≤⁸◘fi◗─ ⅜ ⇔√╡⁸ ⇔≡™╢

≢│⁸ ⌐╟╡ ∆╢ ⅜№╢⁹ 

 ̧ ◘fi◗∕─╙── ╛ ⌐ ⅜ ∂╣┌⁸◘fi◗ ⌐ ⇔≡ ∆╢ ↄ─ ה

⌐╙ ╩ ╓∆⁹ 

 ̧ ⱴfi◓꜡כⱩ │⁸ ─ ─ ╩ ↑╢ ╛ ⌐ ∆╢ ≢⁸ ╩

≈⅜⁸ ≢│ ≢⅝⌂™⁹∕─√╘⁸ⱴfi◓꜡כⱩ─ ⅜ ⇔≡™ↄ ╩

─ ⅜ ╢≤ ⇔⁸ ≢⅝⌂ↄ⌂╢ ╙ ∂╢ ⅜№╢⁹╕√⁸

─ ⌐╟∫≡ ⅜ ↓╢≤∕↓⌐ ∆╢ ⅜ ╩ ↑╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ≢⁸ ─ ⌐╟╡ ◘fi◗─ ─ ⅜ ⇔≡™╢⁹

2016 ⌐│⁸ ─ ⌐⅔™≡ ─ ⌐╟╢╙─≤ ⅎ╠╣╢

⌂ ⅜ ⇔≡™╢⁹ 

 ̧ ≤ ⌐⅔↑╢ ◘fi◗─ ⅜ ⇔≡™╢⁹ 

 ̧ ⌐╟╡⁸ ◘fi◗ ─ ⌐⅔™≡ ─ ⅜ ∂≡™╢ ⅜

↕╣≡™╢⁹ 

 ̧ ─ⱴfi◓꜡כⱩ⌐≈™≡⁸ ─ ⌐ ℮ ─ ⌐╟╢╙─≤

ⅎ╠╣╢ ∟ ╣⅜ ↕╣≡™╢⁹ 

 

≢⁸ ◘fi◗─ ─ ⅜ ⇔≡™╢⁹331001, 331002, 331003, 331004, 331005)  331006) 

2016 ⌐│⁸ ⌐⅔™≡Ⱶ♪ꜞ▬◦ ─ ⌂ ⅜ ↕╣≡⅔╡⁸↓╣

│ ─ ─ ⌐╟╢╙─≤↕╣≡™╢⁹3310007 331008 331009 ╕√⁸ ⅛╠─ │

◘fi◗ ≢ ⌂╡⁸ ⅜ ⇔≡╙ ─ ╕≢ ⇔⌂™ ╙№╢↓≤⅜

╠⅛⌐⌂∫≡™╢ 331010 ⌐╟╢≤⁸ ◘fi◗ ≢ ─ ⅜ ≢ ⌐

⇔≡™╢ ⅜№╢⁹331011, 331012) ─ ≤⁸ ─ ⌐

⅔™≡⁸ ◘fi◗─ ⅜ ≤ ↕╣√⁹331013)  
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╕√⁸ ≢│⁸ ⅜ ─◘fi◗─ ☻♩꜠☻⌐ ∆╢ ╩ ⅝⅔↓⇔

≡™╢↓≤⅜ ↕╣≡™╢⁹331002) ⌐ ╙◘fi◗ ⌐ ╩ ⅎ≡™

╢ │№╢⅜⁸ ⌐╟╢ ─ ≤ ≤─ ╛ ⌐≈™≡│ ≢

≢⌂ↄ⁸ ≢─ │⌂↕╣≡™⌂™⁹ 

ⱴfi◓꜡כⱩ ⌐≈™≡│⁸ ⌐⅔↑╢ ─ ⅛╠⁸ │ ≥ ─ ⅛

⌂™ ⌐ ∆╢◦ⱴ◦ꜝ◐─ ∟ ╣⅜ ↕╣≡⅔╡⁸ ─ ─ ⌐╟╡

⅜ ⇔⁸ ⌐≈⌂⅜∫√ ⅜ ↕╣≡™╢⁹331014  

 

↕╣╢  

₡  ₢ 

 ̧ 4 ╩ ⇔√ ≢│⁸ ה ─ ◘fi◗─ ⌐ ∆╢ ⅜

≤ ⌐╟╡ ⅛╠ ∆╢≤ ↕╣≡™╢⁹ ⁸3 ╩

⇔√ ≢│⁸ ⌐⅔™≡╙ ⅜ ∆╢≤↕╣≡™╢⁹ ⌐

⇔√ ⅛╠ ╣√ ≢│ ─☻♩꜠☻─ ╛ ─ ⅜ ↕╣

≡™╢⅜⁸∕─ ⁸ ⅛╠ ╣√ ─◘fi◗ ⅜ ⌐ ∆╢⅛ ⅛⌐≈

™≡│ ⅜⌂↕╣≡™⌂™⁹ 

 ̧ ╙℮ ≈─ ─ ⌂ ≢№╢ⱴfi◓꜡כⱩ⌐≈™≡│⁸ ─

⌐╟╢ ─ ╛ ┼─ ⅜ ↕╣≡™╢⁹ ⌐⁸ ⅜

≢ ↕╣≡™╢ │⁸ ─ ╛ ╩ →⁸╟╡ ⅜ ∆╢≤

↕╣≡™╢⁹ ⌐⅔↑╢ ─ ⌐≈™≡│ ≢│ ╠╣≡⅔╡⁸

⌐╟╢ ─ ╩ ∆ ⅜№╢ ⁸ ─ ⌐╟╡ │

⇔⌂™≤∆╢ ╙№╡⁸ ─ ⅜ ╕╣╢⁹ 

 

IPCC 5 ≢│⁸ ⅜⁸ ⱪꜝfi◒♩fi⅛╠ ╕≢─ ₁─ ─

⁸ ┘ ⌂ ⌐ ™⁸ ◦♫ꜞ○ RCP4.5⁸6.0 ┘ 8.5

⌐⅔™≡⁸ ⌐ ─ ╛◘fi◗ ≤™∫√ ⌐ ─ꜞ☻◒╩╙√╠∆↓≤⅜

↕╣≡™╢⁹331015)╕√⁸1.5ϴ ⌐╟╣┌⁸ ─◘fi◗│2ϴ ≢ 99%⅜⁸1.5ϴ

≢╙ 70 90%⅜ ─ꜞ☻◒⌐ ↕╣╢≤⇔≡™╢⁹331016  

◘fi◗─ ⌐ ≤ ⅎ╠╣╢ ⌐≈™≡⁸ ╩ ↄ ┘ ◘fi◗⌐≤∫≡

─ ╩ ∆╢ ⸗♦ꜟ╩ ™√ SRES A2◦♫ꜞ○╩ ≤⇔√

IPSL- CM4- LOOP model⁸MPIM⁸NCAR CSM1.4⁸NCAR CCSM3─ ⸗♦ꜟ⌐╟╢ ╩

≢│⁸SRES A2◦♫ꜞ○ ⌐⅔↑╢ ה ◘fi◗─ │⁸ ⌐

℮ ▪ꜝ◗♫▬♩ ─ ┼─ ≤⁸ ⌐╟╢ ─ ┼─ ⌐

╕╣⁸ ⅛╠ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹SRES B2◦♫ꜞ○⌐⅔™≡│⁸

⌐ ℮▪ꜝ◗♫▬♩ ─ ┼─ ⅜ ↕╣╢ ⁸ ⌐╟╢ ─

┼─ │╒╓ ↕╣∏⁸◘fi◗─ │ ─╖⌐ ╩ ↑╢↓≤⅜



148 

↕╣√⁹╕√⁸B2◦♫ꜞ○ ≢│⁸SRES A2◦♫ꜞ○≤ ⌐▪ꜝ◗♫▬♩ ⅜

∆╢╙──⁸2090 ⌐⅔™≡╙◘fi◗─ ≤↕╣╢▪ꜝ◗♫▬♩ 2.3 ╩ ╢

⅜ ⇔⁸ ה ◘fi◗─ ⅜ ∆╢≤ ⇔≡™╢⁹331017⁸331018  

⅛╠ ╣√ ≢│⁸ ─☻♩꜠☻─ ╛⁸ ─ ⅜ ∆╢ ⅜

↕╣≡™╢⅜ 331019)⁸∕─ ⅛╠ ╣√ ─◘fi◗ ⅜ ⌐ ∆╢⅛ ⅛⌐

≈™≡│ ⅜⌂↕╣≡™⌂™⁹ 

╕√⁸ ─ ◘fi◗ ╩ ⌐⁸ ─ ≤ ⅜◘fi◗ ─

⌐ ⅎ╢ ╩ ⸗♦ꜟ⌐╟╡ ⇔√ ⌐╟╣┌⁸ ⌐⅔™≡│ ─

⌐╟╢ ┼─ ─ ╩ ⇔√≤⇔≡╙⁸ ⌐╟╢ ─ ⌐╟╡⁸ ≢

─ │ ∆╢ ⌐№╢↓≤⅜ ↕╣≡™╢ RCP4.0⁸RCP6.0⁸RCP8.0─ ◦♫ꜞ○

⌐⅔™≡⁸2100 ≢│ ⅜ ─ 96.9%⁸91.1%⁸80.7%⌐ ⁹331020  

≢⁸ ◘fi◗─CO2 ⌐ ∆╢ ⌐≈™≡⁸ ⌐╟╢ ™╩ ∆╢

╙№╢⁹ ⌐ ↄ ─ ╩ ↑╛∆™ ≢ ⇔√ ◘fi◗(◖ꜚⱦⱵ♪ꜞ

▬◦) ≤⁸╟╡ ⌂ ≢ ⇔√ ⌐≈™≡⁸CO2 ─ ⌐ ℮ ─

╩ ⌐ ⇔√ ⌐╟╣┌⁸CO2 ─ ⌐ ℮ ─ │⁸╟╡ ⌂

≢ ⇔√ ⌐─╖ ↕╣⁸∕─ ≤⇔≡ ─ ─ ™╩ ⇔≡™╢⁹

331021  

╕√⁸ⱴfi◓꜡כⱩ ה ◗fi◘ה ─ ⌐ ∆╢⁸ ┘ CO2

─ ⌐╟╢ ╩ ⌐ ⇔√ ⅛╠⁸ ≤CO2 ─ ⌐╟╢

─ ─ ה ─Chl.a ─ ⅜ ↕╣≡™╢⁹ +4ϴ

┘⁸ CO2 ≤⇔≡CO2 936 ppm╩ 331022  

IPCC ה 2019 ⌐⅔™≡│⁸ ─ ⌐╟╡ⱴfi◓꜡כⱩ╩

╘≤∆╢ ─ ╛ ┼─ ⅜ ↕╣≡™╢⁹ⱴfi◓꜡כⱩ│ 10mm/

─ ™ ⌐╙ ≢⅝╢ ⅜№╢⅜⁸↓─ │⁸ ⌂ ┼─ ⁸ ⁸

⌐╟╡ ⅝ↄ ⌂╢≤ ↕╣≡™╢⁹ ⌐⁸ ⅜ ≢ ↕╣≡™╢

│⁸ ─ ╛ ╩ →⁸╟╡ ⅜ ∆╢≤ ↕╣≡™╢⁹331XX1)ⱴfi◓꜡

─Ⱪכ ╩ ⌐ ⇔√ ⅛╠│⁸ ▪☺▪ ⌐⅔↑╢ⱴfi◓꜡כⱩ─

│ ⌐ ⅝ↄ ↕╣≡™╢↓≤⅜ ╠⅛⌐⌂∫≡⅔╡⁸ ─ ─ ⌐╟╡

┼ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹331023  ╕√⁸ⱴfi◓꜡כⱩ╩ ∆╢

─ ≈≢№╢ꜘ◄ꜘⱴⱥꜟ◑─ ⌐≈™≡⁸ ─ ⌐╟╢ ™╩ ⌐⅔™≡

⇔√ ⌐╟╣┌⁸ 30ϴ─ ⌐⅔™≡│⁸ ─

─√╘⌐ │ ↕╣∏⁸ ⌐ ─ ╩ ╓∆↓≤⅜ ↕╣≡™╢⁹331024  ⁸

≢╙ 35ϴ╩ ╠⌂™╟℮⌂ ⌐⅔™≡⁸ꜘ◄ꜘⱴⱥꜟ◑╛○ⱥꜟ◑⅜ ∆╢

⌐≈™≡─ ╙№╢⁹331025  

─ ⌐╟╢ ─ ⅜ ↕╣≡™╢ 331026) ⅜⁸∕─ ┼─ ⌐≈™≡

⇔√ │ ≢⅝≡™⌂™⁹ 
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ה ה ─ ≤  

 ̧  

ₒ ₓ 

RCP2.6 ┘ 2ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

◘fi◗∕─╙── ╛ ⌐ ⅜ ∂╢≤≤╙⌐⁸◘fi◗ ⌐ ⇔≡ ∆╢ ↄ─

ה ⌐ ⌂ ╩ ╓∆⁹ 

╕√⁸ ≢│⁸◘fi◗ ─ ⁸ ╩ ╗ ┼─ ⅜

≢№╢⁹↓╣╠─ ─┼☻ⱦכ◘ ⌐≈™≡│⁸ ₈ ™⅔⌐ⱦ☻₉כ◘

≡ ╡ ℮⁹ 

RCP2.6 ┘ 2ϴ  

⌐⅔™≡│ ⌐⅔™≡╙ ה ⌐⅔™≡ ⅜ ∆╢≤™

℮ ⅜№╢(SRES B2)⁹ ⁸IPCC 1.5ϴ ⌐╟╣┌⁸◘fi◗ │ 2ϴ ≢№

∫≡╙ ∆╢◘fi◗ ─ 99%⅜ ─ꜞ☻◒⌐ ↕╣╢≤⇔≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

⌐ ℮ ▪ꜝ◗♫▬♩ ─ ┼─ ≤⁸ ⌐╟╢

─ ┼─ ⌐ ╕╣⁸ ⌐│ ⅛╠◘fi◗─ ⅜ ∆╢↓

≤⅜ ↕╣≡™╢ SRES A2⁹ 

 ̧  

ₒ ₓ ™ 

ה ─               ₒ ₓ ™ 

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ≢│ ≢⅝⌂™ 

⌐⅔™≡ ⌐◘fi◗─ ╛ ◘fi◗─ ⅜ ↕╣≡⅔╡⁸ ≢│

⌂ ⅜ ⇔≡™╢⁹╕√⁸ ⌂ │ ↕╣╢╙──⁸ ⌐╟╢

▪ꜝ◗♫▬♩ ─ ≤ ─ ─ ⌂ ╩ ↑╢↓≤≢⁸2030 ╕≢⌐ ⅜

╣╢ ╙№╡⁸ ⅜ ™⁹╕√⁸◘fi◗─ ╛ ─ ⌐ ⇔≡─ ⅜

≢№╢⁹ 

╕√⁸ ─ │ ╠╣╢╙──⁸ⱴfi◓꜡כⱩ⌐≈™≡╙ ─ ─ ⌐╟╢╙

─≤↕╣╢ ∟ ╣─ ⅜ ↕╣≡™╢ ⅜№╢⁹ 

 ̧  

ₒ ₓ ™ 

◘fi◗ ⌐ ⇔≡│⁸ ┘ pH─ ╩ ⇔√⸗♦ꜟ⌐╟╢ ⌂ ⅜
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↕╣╢⁹╕√⁸IPCC─꜠ⱦꜙ⁸╙≡™⅔⌐כ ∆╢◘fi◗ ┼─ꜞ☻◒⌐ ∆╢ │

™≤ ↕╣≡™╢⁹◘fi◗ ─ ─ ┼─ │⁸ⱴfi◓꜡כⱩ⌐⅔™≡ ╠╣√

⅜ ↕╣╢⌐ ╕╢⅜⁸ ⌐╟╢◘fi◗ │ ≢╙ ⌐ ╠╣╢↓≤⁸ ┘◘fi

◗ │ ─ ⌐⅔↑╢ ⌂ ≢№╢↓≤⅛╠⁸ ─ ─

│ ™≤ ∆╢⁹ 

 

2   

⌐╟╢ ─  

 ↓↓≢│⁸ ─ ─ ⌐⅔↑╢⁸ ─ ─ ⁸

─ ⁸ ╛ ─ ─ ─ ⌐≈™≡ ℮⁹⌂⅔⁸ ≤⇔≡ ⌂

─ ⁸ ⌐ ⅎ╢ ⌐≈™≡│⁸₈ ה ה - ₉─

⌐⅔™≡ ╡ →╢⁹ 

 

 ̧ ─ ⌐ ™ ∆╢ ⅜ ⌂╢√╘⁸ ⌐╟╡ ⅜ ∆╢≤⁸↓╣

╕≢ ⇔≡™√ ─ ╙⁸∕╣⌐ ∫≡ ∆╢ ⅜№╢⁹ 

 ̧ │⁸ ─CO2⅜ ⌐ ⇔⁸ ─ ─ ⅜ ⇔≡⁸ ▬

○fi ⅜ pH⅜ ∆╢⁸∆⌂╦∟⁸ ─ ⅜ ╕╢ ⁹ ⌐╟∫

≡ ↕╣╢ CO2─ ⅜ ⇔⁸ ─ CO2 ⅜ ╕∫≡™╢√╘⁸ ⌐ ∆╢ CO2

⅜ ⇔≡™╢⁹ ─ ─ │⁸ ─ ▬○fi ╩ ↕∑⁸◘fi

ה◗ ─≤⌂♬►ה ╛ ╩ ∆╢ ◌ꜟ◦►ⱶ ⌐ ⅜ ∂

╢↓≤⅜ ↕╣╢⁹ 

 ̧ ─ ⌐╟∫≡ ⅜ ↓╢≤∕↓⌐ ∆╢ ⅜ ╩ ↑╢ ⅜№

╢⁹ 
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─  

₡  ₢ 

 ̧ ─ ⌐⅔™≡⁸ ─ ⌐ ™⁸ ─ ⅛╠ ─ ┼─ ⅜

⇔≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ◘fi◗─ ≢─ ⁸ ┘ ─ ⌐⅔↑╢

⅜ ↕╣≡⅔╡⁸ ⅛╠◘fi◗ ┼─ ⅜ ⇔≡™╢⁹ 

 ̧ ─ ─ pH│⁸ ↔≤⌐┌╠≈⅝⅜ ⅝™╙──⁸ ⌐ ≢№

╡⁸ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐≈™≡╙⁸ ↔≤⌐┌╠≈⅝⅜ ⅝™╙──⁸ ⌂

⅜ ↕╣≡™╢⁹ 

 ̧ ⌐ ↓∫≡™╢ ─ ╩⁸ ─ ≤⇔≡ ∆╢↓≤│⁸

≢│ ⇔™≤↕╣≡™╢⁹ 

 ̧ ⌐ ∆╢ ─ ⌐≈™≡ ─ ⌂ ⅜ ↕╣≡⅔╡⁸∕─

─ ≈≤⇔≡ ⌐╟╢ ⅜ ↕╣≡™╢⁹ 

 

─ ⌐⅔™≡⁸◖fiⱩ 332001 ╛ꜘⱴ♩◦☺Ⱶ 332002 ─ ─ ─ ⁸

─ ╛ ▪▬◗ ─ ⌐╟╢ ─ ─ 332003 ╛ 332004 332005

332006 332044 332045⁸ ╛ ─ ─ 332007 332008 332009 332010⁸►♬ ─ ─

╛ⱶꜝ◘◐►♬─ ─ 332011 ⅜ ↕╣≡™╢⁹╕√⁸Ᵽⱨfi►♬ 332012⁸

◘fi◗≤∕─ ≢№╢◘fi◗●♬ 332013⁸ꜘ◦ꜗⱬꜝ 332014⁸♥fi☺◒♃♅ 332015⁸ ⌐≈

™≡⁸ ─ ╟╡ ─ ⌐⅔↑╢ ╛ ─ ─ ⅜ ↕╣

≡™╢⁹ 

─ ⌐⅔™≡⁸1950₩2010 ⌐⅔↑╢ ┘ ⁸ ◘fi◗─

─ ⌐⅔↑╢ ─ ⁸◘fi◗ ┘ ─ ─ ⅜ ↕

╣≡™╢⁹↓╣╠─ ⅛╠⁸ ⌐⅔↑╢ ◘fi◗ ─ ≤ ─ ─ⱷ

◌♬☼ⱶ≤⇔≡│⁸◘fi◗≤ ⌐ ∆╢ ⌐╟╢ ⌂ ⌐ ⅎ⁸▪▬◗ ⌂≥─

⅜ ⌐ ╩ ⇔⁸ ┼─ ⅜ ╕╢↓≤≢◘fi◗┼─ ⅝ ╦╡⅜ ↕╣╢↓≤

⅜ ↕╣≡™╢⁹332016  

╩ ⇔√ ─ ⌐≈™≡│⁸ ─ ⌐ ⅎ≡⁸ ─ ה

─ ™⌐╙ ↕╣╢≤ ⅎ╠╣╢⁹ ⌐⅔™≡ √⌐ ╩ ⇔√ ╩ ⌐⁸

─ ─ ™╩ ⇔√ ⌐╟╣┌⁸ │ ╟╡╙ ╩╟╡

⇔≡ ∆╢ ⅜ ↕╣≡™╢⁹332017  

╕√⁸ ⌐ ∆╢ ⌐≈™≡⁸ ─ ⌐⅔↑╢ ─♃כ♦ ⅛╠⁸

≤⇔√ 10 ─ 4 ◄♩Ⱨꜞ◌⁸►Ⱶ●ꜝ☻⁸►ⱵⱠ◖⁸○○☿◓꜡◌⸗ⱷ ─

⅜ ⌐ ⇔≡™╢↓≤⅜ ↕╣≡⅔╡⁸∕─ ⌐≈™≡ ⌐╟╢ ─
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╙ ↕╣≡™╢⁹332018  

⁸ ⁸ ⌐⅔™≡│⁸ ⅜ ⇔≡™╢⁹332019)   

─ ─ pH│ ⌐│ ⌐№╢⅜⁸ ─ ─

─ ⌐╟╢ ─ ⁸ ⌐ ℮ ─ ⁸ ─ ⌐

╟╢ ⇔─ ⌂≥ ⌐╟╢ pH ─ ⌐╟╡⁸ ↔≤─ pH─ ⌐│ ⅝⌂┌╠

≈⅝⅜№╡⁸ ⌐╟∫≡│ pH⅜ ⌐№╢ ╙ ∆╢( 332020)⁹ ─

╙ ⌐⁸ ≤⇔≡│ ⌐№╢⅜⁸ ⌐╟╢┌╠≈⅝╙ ⅝ↄ⁸ ⌐╟∫≡│

⅜ ⌐№╢ ╙ ∆╢ 332021)⁹↓─╟℮⌂ ─ ≤

⅜ ⌐ ⅎ╢ ⌐≈™≡│ ∞ ⌂ ⅜ ™⅜⁸ ─CO2 CO2◦כⱪ

─ pH─ ⇔√ ≢│⁸CO2 ─ ⌐ ∫√ ה ─ ⁸ ─

⅜ ↕╣≡™╢⁹331022  
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↕╣╢  

₡  ₢ 

 ̧ ─ ⌐ ™⁸◄♂Ᵽⱨfi►♬⅛╠◐♃ⱶꜝ◘◐►♬┼≤™∫√╟╡ ─ ┼─

⅜ ↕╣⁸∕╣⌐ ™ ⌐ ⅜ ┬ ⅜№╢⅜⁸ ⌂ ⅜

↕╣≡™╢⁹ 

 ̧ ⌐╟╢ ⌐≈™≡│⁸ ─ ◦♫ꜞ○─ ⁸ ⌐ ─

╛◘fi◗ ≤™∫√ ─ ™ ⌐ ─ꜞ☻◒╩╙√╠∆≤ ⅎ╠╣

╢⁹ ◌ꜟ◦►ⱶ ה ╩ ∆╢ ⁸ ⁸ ◘fi◗⌐ ╩ ↑╛∆™

⅜ ↄ⁸∕─ ≤⇔≡ ≤⌂╢ ⌐ ⅜⅔╟┬ ⅜№╢⁹╕√⁸

╛ ─╟℮⌂ ⌐ ↓╢ ≤ ⌐ ∆╢√╘⌐ ≢№╢⅜⁸ │

↕╣╢ ⅜№╢⁹ 

 ̧ ─ ╛ ─ ⌐ ℮ ─ ╛⁸ ◘fi◗ ┼─

⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ─ ─ │ ≤⌂╢ ⌐ ╩ ⅎ╢⅔∕╣⅜№╢⁹╕√

│ ─ ─ ╛ ⌐ ⇔√ ╩ ⇔≡™╢

⅜ ↄ⁸ ┼─ ╙ ↕╣╢⁹ 

 ̧ ─ ⌐╟╢ ─ ┼─ ⅜ ↕╣╢⁹ 

 

 

IPCC ה ⌐╟╢≤⁸ ⌐⅔↑╢ ⌐ ℮ ─ │ ╙

⇔⁸ ⌂ ─ꜞ☻◒╩ ↕∑╢≤ ↕╣≡⅔╡⁸↓─ │ ⌐ ─ ⅜

↕╣╢ ⌐⅔™≡ ≢№╢≤⇔≡™╢ RCP8.5◦♫ꜞ○ ⁹332023  

─ ⌐⅔™≡╙⁸ ─ ╛ ─ ⌐ ℮ ─ ╛ ─

◘fi◗ ┼─ ⅜™ↄ≈⅛─ ⅛╠ ↕╣≡™╢⁹ ╩ ≤⇔≡

⌐⅔↑╢▪◌⸗◒─ ─ ╩ ⇔√ ⅛╠│⁸2100 ⌐│ ◦♫ ה

─ │▪◌⸗◒─ ⅛╠ ╣⁸ ─ ╣ ╩ ≤⇔≡ ∆╢Ⱪꜞ─ ⌐ ╩

╙√╠∆↓≤⅜ ↕╣≡™╢ SRES A2◦♫ꜞ○╩ ⇔√ BCCR- BCM2.0 ─ CMIP3─ 12─

⸗♦ꜟ⌐╟╢ ─ ╩ 332024 ◌☺ⱷ⌐≈™≡│⁸ ─ ⌐╟╢

≤⁸ ─ ─ ⌐╟╢ ⌐╟╡⁸RCP8.5◦♫ꜞ○ ⌐⅔™≡│

─ ⅜ ∆╢≤ ↕╣≡™╢⁹ ⁸RCP2.6◦♫ꜞ○ ⌐⅔™≡│⁸ ⌐╟

╢ │ ↑⌂™╙──⁸ ─ ⌐╟╢ ⅜ ∆╢≤ ↕╣≡™╢

BCC- CSM1- 1 ─ CMIP5─ 17─ ⸗♦ꜟ⌐╟╢ ─ ╩ 332025⁹

─ ◖fiⱩ 11 ⌐≈™≡⁸ ⸗♦ꜟ╩ ™≡ 2040 ⁸2090 ─ ╩ ⇔√

⌐╟╣┌⁸ ─ ⌐╟╡∆═≡─ ≢ ⅜ ⌐ ∆╢⁸╙⇔ↄ│ ⅜

∆╢ ⅜№╢≤ ↕╣≡™╢⁹RCP8.5◦♫ꜞ○≢│ ╩ ╦∑√ ⅜ 2090

≢│ 1980 ─ 0 25%⌐ ⇔⁸RCP4.5◦♫ꜞ○≢╙ 11 4 ─◖fiⱩ⅜ ⅛╠
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∆╢ ⅜№╢≤ ↕╣≡™╢⁹ MIROC- ESM⸗♦ꜟ⌐╟╢ ╩ ⁹332026  

⌐⁸ ─ ≤ ⌐╟╢ ה ◘fi◗─ ─⸗♦ꜞfi◓⌐╟╡⁸

⌐⅔↑╢ ⅛╠◘fi◗ ┼─ ─ⱷ◌♬☼ⱶ╩ ⇔√ ⅛╠⁸ ─

⌐ ℮ ─ ╛⁸◘fi◗─ ⌐╟╢ ─ ⌐╟╡⁸ ⅛╠ ™ (2009- 2035)⁸

⅜◘fi◗ ┼ ∆╢ ⅜ ╟╡╙ ∆╢↓≤⅜ ↕╣≡™╢ RCP4.5◦

♫ꜞ○╩ ⇔√MIROC4h⌐╟╢ ╩ ⁹332016  

─ ₁ ≤◘fi◗─ ╩ ⇔⁸ ◘fi◗ 2 ☻◑ⱡ◐Ⱶ♪ꜞ▬◦ה

◄fi♃◒Ⱶ♪ꜞ▬◦ ─ ⌐≈™≡ ⇔√ ⌐╟╣┌⁸ ≢№╢ 1950 2029

─ 80 ≢⁸ ◦♫ ⌐⅔™≡│ ⅜∕╣∙╣ 84km ☻◑ⱡ◐Ⱶ♪ꜞ▬◦ 42kmה ◄

fi♃◒Ⱶ♪ꜞ▬◦ ⇔⁸ ⌐⅔™≡│ 42km ☻◑ⱡ◐Ⱶ♪ꜞ▬◦ 63kmה ◄fi♃◒Ⱶ

♪ꜞ▬◦ ⇔⁸ ⅜ ┼ ∆╢↓≤⅜ ↕╣≡™╢ RCP4.5◦♫ꜞ○╩ ⇔√

MIROC4h⌐╟╢ ╩ ⁹332027  

⌐⅔™≡⁸ ⸗♦ꜟ⌐╟╢ ─ ⅛╠⁸ ⌐⅔↑

╢▪▬◗─ fiⱩ◖ה ─ ─♦♩ⱥ♬○ה ─◗fi◘ה ⌐≈™≡ ⇔√

⌐╟╣┌⁸RCP2.6◦♫ꜞ○─ ╩ ⇔√ ≢╙⁸▪▬◗─ ┘○♬ⱥ

♩♦─ ⅜ 50km ⇔≡ ┼ ∆╢↓≤⁸↕╠⌐◖fiⱩ ─ ≤○

♬ⱥ♩♦ ─ │ 70 ∆╢ ⅜№╢≤⇔≡™╢⁹↕╠⌐⁸RCP8.5─

─╙≤≢│⁸ ─ ⅜▪▬◗─ ┘○♬ⱥ♩♦─ ⁸

○♬ⱥ♩♦─ ≤⌂╡⁸↕╠⌐│ ─ ⅜◘fi◗─ ≤⌂╢ ⅜

╠╣≡™╢⁹332028  

▪◘ꜞ╛►♬ ─ ─ ─ ⌐≈™≡│ ╠╣√ ≢─ ≢─⸗♦

ꜟ ⅜№╢─╖≢№╢⁹332029, 332030)  

⌐╟╢ ⌐≈™≡│⁸ ─ ◦♫ꜞ○ RCP4.5⁸6.0 ┘ 8.5

◦♫ꜞ○ ─ ⁸ ⌐ ─ ╛◘fi◗ ≤™∫√ ─ ™ ⌐ ─ꜞ☻

◒╩╙√╠∆≤ ⅎ╠╣╢⁹332031) ◌ꜟ◦►ⱶ ה ╩ ∆╢ ⁸ ⁸ ◘

fi◗⌐ ╩ ↑╛∆™ ⅜ ↄ 332032 332033, 332034,332035, 332036, 332037, 332038⁸∕─ ≤⇔≡

≤⌂╢ ⌐ ⅜⅔╟┬ ⅜№╢⁹╕√⁸ ╛ ─╟℮⌂ ⌐ ↓╢

≤ ⌐ ∆╢√╘⌐ ≢№╢⅜ 332038, 332039)⁸ ⅜ ─ ⌐ ∆╢ ─ │

⌂™⁹ 

 √∞⇔⁸ ─ ─ │ ◦♫ꜞ○ ─ ₁⌂

⌐╟∫≡╙ ⅝ↄ ∆╢↓≤⌐ ∆╢ ⅜№╢⁹ ⅎ┌ ≢│⁸ ⅛╠─

╩ ─ ⅛╠ 2 ╕≢ ↕∑╢ ≢⁸ ─▪ꜝ◗♫▬♩ ⅜ 1╩ ╢╕

≢⌐⅛⅛╢ ⅜±30 ⇔℮╢≤™℮ ⅜⌂↕╣≡™╢ 332040)⁹ 

╕√⁸ ⌐ ∆╢ ⌂≥│⁸ ─ ⌐ ™ ↕╣╢ ╣╙№╢⁹332041)   

─ ⌐╟╢ ≤ ─ ⅜ ↕╣≡™╢ 332042, 332019)⅜⁸∕─ ┼─ ⌐

≈™≡ ⇔√ │ ↕╣≡™⌂™⁹ ⁸ ⌐⅔↑╢ ⅜ ⌐ ⅎ╢

⌐≈™≡│⁸ ⌐⅔™≡ ⌐╟╡ ⇔√ ה ─ ─ ─
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≤⁸ ⸗♦ꜟ⌐╟╢ 21 RCP2.6⁸RCP8.5 ─ ─ ⅛╠⁸ ה

─ ╩ ⇔√ ⅜№╢⁹↓╣⌐╟╣┌⁸21 RCP2.6 ─ ≢│⁸

⅜ 0.3 0.4 ⁸21 RCP8.5 ≢ 0.7 0.8 ↄ⌂╢√╘⁸ ⌐ ∆╢

♬◌ה │⁸ ⅜ ⇔≡╙ ╟╡╙ ┼ ∆╢↓≤⅜≢⅝╢ ⁸ ™

─ ⌐ ∆╢ ♬◌ה │⁸ ─ ╟╡╙ ™ ⅜ ⌐╟∫≡ ↕╣⁸

⅜ ⌐⌂╢ ⅜ ↕╣≡™╢⁹╕√⁸ ⌐╟╡ ─ ⅜ ↄ⌂╡⁸

─ ─ ⅜ ∆╢√╘⁸ ≤⌂∫≡™╢ ⅜ ⇔⁸↓╣╠─

│ ≢⅝⌂ↄ⌂╢ ╙ ↕╣≡™╢⁹332043  

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

◄♂Ᵽⱨfi►♬⅛╠◐♃ⱶꜝ◘◐►♬┼≤™∫√ ─ ⅛╠ ─ ┼─ ⁸

─ ─ ╛⁸ ─◘fi◗ ┼─ ⅜ ↕╣╢≤≤╙⌐⁸∕╣⌐

™ ⌐ ⅜ ┬ ⅜№╢⁹ 

─ │ ─ ─ ⌐ ∆╢⁹╕√ │ ─

─ ╛ ⌐ ⇔√ ╩ ⇔≡™╢ ⅜ ™√╘⁸ ┼─

╙№╡℮╢⁹  
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 ̧   

ₒ ₓ ™ 

ה ─               ₒ ₓ ™ 

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ≢│ ≢⅝⌂™ 

⌐ ≢╙⁸ ─ ⌐ ℮ ─ ─ ╛⁸ ─◘fi◗

┼─ ≤™∫√⁸ ─ ⅜ ⇔≡™╢⁹╕√⁸ ≢№╢ ─ ─

─ ≤⇔≡⁸ ⌐╟╢ ╩ ∆╢ ╙№╢⁹ ⅎ≡⁸pH

┘ ─ ─ ⌂ ⅜ ↕╣≡™╢⁹ 

⌐≈™≡╙⁸ ─ ה ╛─◘fi◗ ┼─ ⌐≈™≡⁸ ⌂

⅜ ↕╣≡™╢⁹ ⌐ ─◘fi◗ ┼─ ⌐≈™≡│⁸ ╕≢⌐

⌂ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧  

ₒ ₓ  

⌐ ≢╙ ─ ─ ⅜ ↕╣≡™╢⁹ ™⌐ ╣√ ⌐⅔™≡ ─ ─

⅜ ↕╣≡™╢ ⅛╠⁸ ─ ⌂ │ ™⁹ ⅛╠ ─◘fi◗

┼─ ⌐≈™≡│⁸ ─ ╛ ⌐╟╢ ╩ ⇔√⸗♦ꜞfi◓⌐╟╡

⌐╟╢ ⱷ◌♬☼ⱶ─ ⅜ ╪≢⅔╡⁸ │ ™≤ ⅎ╠╣╢⁹ ⁸►♬╛

─ ⌐≈™≡│⁸ ⌐⅔↑╢ ─ ⅜ ↕╣╢╙──⁸⸗♦ꜟ⌐╟╢

⌂ │ ↕╣≡™⌂™⁹ 

⌐≈™≡│⁸ ─ ⌂ pH ─♃כ♦ ⌐╟╡⁸ ─ ─

⅜ ↕╣≡™╢⁹↓─ ≤⇔≡│ ─CO2 ⌐╙⁸

╛ ─ ╩ ╘√ ⌂ ≢№╢≤↕╣⁸ ─ ⌐╟╢ ╙ ⅝™

↓≤⌐ ⅜ ≢№╢⁹ ⌐≈™≡╙⁸ ⌐│ ⌐№╢↓≤⅜ ↕╣

╢⅜⁸ ₁─ ⌐⅔↑╢┌╠≈⅝⅜ ⅝™⁹  
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ₒ ₓ 

1   

⌐╟╢ ─  

 ↓↓≢│⁸ ⌐⅔↑╢ⱪꜝfi◒♩fi ─ ─ ⁸ ─ ⁸ ╛

─ ─ ─ ⌐≈™≡ ℮⁹⌂⅔⁸ ≤⇔≡ ⌂ ⌐ ⅎ

╢ ⌐≈™≡│⁸₈ ה ה - ₉─ ⌐⅔™≡ ╡ →╢⁹ 

 

 ̧ ⌐╟╢ ─ │⁸ ─ ╛ ⌐ ⇔⁸∕╣⅜ ─

─ ╛ ⁸ ╩ ⇔√ ─ ╩╙√╠∆ ⅜№╢⁹ 

 ̧ ─ ⌐╟╡⁸ ─ ╛ ─ ⌐╟╢ ─ ⅜ ╕╢↓≤≢⁸

Ⱪꜟכⱶ ⅜ ∆╢ ⅜№╢⁹ 

 ̧ ╕√⁸ ⌐╟╢ ─ ⌐╟╡⁸ ⅜ ∆╢≤ ↕╣≡™╢⁹

⁸ⱷ♁ ⱪꜝfi◒♩fi─ ⌐≈™≡│⁸ ≢│⁸ ─ ⌐╟╢

─ ─ ≤⁸ Ⱪꜟכⱶ─ ⌐╟╢ ─ ─ ⅜╒╓

∆╢√╘⁸ ─ ⌐╙⅛⅛╦╠∏ ⅝⌂ ⅜ ↓╠⌂™↓≤⅜ ↕╣≡™

╢⁹ 

 ̧ ─ ⱪꜝfi◒♩fi╛ ⱪꜝfi◒♩fi⌂≥│ ⌂≥─ ≤⌂╢ ≢№╢↓≤⅛╠⁸

┼─ ╙ ↕╣╢⁹ 

 

─  

₡  ₢ 

 ̧ ≢│≤ↄ⌐ ⁸ ⁸ ⁸ ┘ ⌐⅔™≡⁸ ⱪꜝfi

◒♩fi─ ≤ ─ ⅜ ╕∫≡™╢ ⅜№╢⁹ 

 ̧ ─ 100m₩1000m ≢│ ⅜ ⌐ ⇔≡™╢↓≤⅜

⇔≡⅔╡⁸ ≢╙╒╓ ≢ ─ ⅜ ⇔≡™╢⁹ ⁸

│╙≤╙≤ ⅜ ™↓≤⅛╠⁸ ┼─ ⌂

│ ─ ⌐│ ↕╣≡™⌂™⁹ 

 ̧ ⌐⅔™≡│⁸ ─ ─ ⌐ ™⁸ ─◌▬▪◦ ─

⅜ ↕╣≡™╢⁹ 

 

≢│≤ↄ⌐ ⁸ ⁸ ┘ ⌐⅔™≡⁸ ⌐ ℮ ≤

─ ⅜ ╕∫≡™╢ ⅜№╢⁹341001, 341002, 341003, 341004, 341005)  ⁹ ┘○

ⱱכ♠◒ ⌐⅔™≡│⁸◒꜡꜡ⱨ▫ꜟ ⅜ ⌐ ≢№╢≤─ ⅜№╢⁹341006, 341004, 

341007 Ⱪꜟכⱶ⌐ ⇔≡│⁸ ה ⌐⅔™≡⁸ ⅜ ╕╢ ⅜ ↕╣

≡™╢ 341008 ╕√⁸ ⌐⅔↑╢ 2003 2012 ─ ─ ⅛╠⁸○ⱱכ♠◒
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⌐⅔™≡│ ⅜ ™ ⌐⅔↑╢ Ⱪꜟכⱶ─ ≤ ( ─ ◒꜡꜡ⱨ▫ꜟ

)─ ⅜ ╠╣√ ⁸ ◦♫ ─ ⁸ ⁸ ⌐⅔™≡│∕─╟℮⌂ │

╠╣⌂⅛∫√≤⇔≡™╢⁹341009  

ⱪꜝfi◒♩fi ─ ⌐ ⇔≡╙⁸ ≤ ≢ ≤ ⅜

∆╢ ─ ⌂ ≢ ⅜↕╣≡™╢╙──⁸341002, 341003) ≢∕─ ⅜ ⇔

≡™⌂™⁹╕√⁸ ≢│ ⱪꜝfi◒♩fi─ ≤ ⱪꜝfi◒♩fi─ ⌐│ ⅜

⌂™ ╙ ↕╣≡™╢⁹341010, 341002, 341003)  

≢│⁸ ─ ─ ⌐≤╙⌂∫≡⁸ ◌▬▪◦ ─

⅜ ⇔≡™╢↓≤⅜ ↕╣≡™╢( 341011⁹↓─ ─ ≢│⁸ ⱪꜝfi◒♩fi ─

⌐ ∆╢ │ ╠╣≡™⌂™⁹ 

─ 100m₩1000m ≢│ ⅜ ⌐ ⇔≡™╢↓≤⅜ ⇔≡

⅔╡ 341012)⁸ ≢╙╒╓ ≢ ─ ⅜ ⇔≡™╢ 341013, 341014, 341015, 

341016⁹ ⌐ ≢│ 2000m⅛╠ ╕≢─ ≢ ─ ⅜ ⇔≡™╢

341017⁹ ≢╖≡ ⌐ ⅜ ⇔≡™╢ ≢│⁸ ─

⌐ ∫≡ ─ ╛ ─ ⌂≥─ ₁⌂ ⅜ ╣≡™╢⅜⁸ ≢│

╙≤╙≤─ ⅜ ™√╘⁸ ⌂ ─ ⌐╙⅛⅛╦╠∏⁸

┼─ ⌂ │⁸ ─ ≢∕─ ⅜ ╦╣≡™╢ 341018) │⁸ ∞ ↕╣

≡™⌂™⁹ 

 

↕╣╢  

₡  ₢ 

 ̧ ⌐ ™⁸ ⱪꜝfi◒♩fi─ ⌐ ⅜ ∂╢ ⅜№╢⁹ ≢│

ה ≢ ⇔⁸ ≢│ ∆╢≤ ↕╣≡™╢⅜⁸

⌐≈™≡│⁸⸗♦ꜟ─ ⅜ ↄ⁸ │ ≢№╢⁹ ⱪꜝfi◒♩fi─

─ ⌐≈™≡─ ╙⁸ ─ ─ ⅜ ™≤│™ⅎ⌂™⁹╕

√⁸↓╣╠⅛╠ ∂╢ ─ ─ │ ≢│ ≢№╢⁹ 

 ̧ ─ ⌐≈™≡⁸ ┼─ ╩ ∆╢ ⅜ ↕╣≡™╢⁹ 

 

IPCC 5 ≢│⁸ ⅜⁸ ⱪꜝfi◒♩fi⅛╠ ╕≢─ ₁─ ─

⁸ ┘ ⌂ ⌐ ™⁸ ◦♫ꜞ○ RCP4.5⁸6.0 ┘ 8.5

⌐⅔™≡⁸ ⌐ ─ ╛◘fi◗ ≤™∫√ ⌐ ─ꜞ☻◒╩╙√╠∆↓≤⅜

↕╣≡™╢⁹341019)  

 IPCC ה ≢│⁸ ─ ╙ ⌐╦√╡ ∆╢ ⅜ ↕╣≡™

╢⅜⁸∕─ ⌐⅔↑╢ ─ │ ∞ ⅜ ™√╘⁸ ⌐ ∆╢

≤∕─ ─ │ ≢│ ≢№╢⁹ 



159 

⌐╟╡ ↕╣╢ ─ ≤ ─ │⁸ ─Ᵽ▬○ⱴ☻ ⁸

⁸ ╩ ↕∑╢⁹↓╣⌐╟╡⁸RCP8.5◦♫ꜞ○ ─ ⌐⅔™≡│⁸1986-

2005 ⇔≡ ─ ─Ᵽ▬○ⱴ☻ ⅜15±5.9 ⇔⁸ ⌂

─ ⅜ 20.5- 24.1 ∆╢≤⇔≡™╢⁹ ⅎ≡⁸↓─ │⁸RCP8.5◦♫ꜞ○⌐⅔™≡

RCP2.6─ 3 4 ⌐⌂╢≤ ↕╣≡™╢⁹341020  

⌐ ™⁸ ≤ ⌐ ⅜ ∂╢ ⅜№╢⁹

341021, 341022, 341023, 341024, 341025) ≤ │⁸ ≢╖╣┌ ה ≢ ⇔⁸

≢│ ∆╢≤™℮ ≢ ↄ─⸗♦ꜟ⅜ ∆╢─≢ 341022, 341023, 341024, 341025) ⁸

─ ⅜№╢≤↕╣╢⁹⇔⅛⇔⁸ ≤ ─ ⌐ ∆╢ ─

│⸗♦ꜟ ─ ⅜ ™⁹╕√⁸↓╣⌐ ™ ╛ ⌐╙ ⅜ ∂╢

╙ ↕╣≡™╢⅜ 341021, 341024, 341025) ⁸ ─ │ ≢№╢⁹ ⱪꜝfi◒♩fi

─ │⁸↓╣╠ ⱪꜝfi◒♩fi≤ ─ ╩ ™╢╙─≢№╢─≢⁸

─ ─ ⅜ ™≤│™ⅎ⌂™⁹ 

◦♫ ≢│⁸2100 ⌐⅔™≡⁸ ─ ≤ ⌐╟╡⁸ ⇔≡™╢

─Ᵽ▬○ⱴ☻ ⅜ 60 ⇔⁸ ⅜ ─ 70 ∆╢≤─ ⅜№╢⁹↓─

⌐╟╡⁸ ⱳfiⱪ50─ ⁸ ─ ┼╙ ⅜ ∂╢ ⅜ ↕╣≡™

╢ ◦♫ ⌐⅔↑╢ 2ϴ─ ╩ ⁹341026  

─ ⌐≈™≡⁸ ⌐⅔↑╢ ╛ ─ ⌐≈™≡

╩ ∫√ ⌐╟╣┌⁸ ─ 88 ⅜ 2035 ╕≢⌐ ↕╣╢ ⅜⁸↓╣╕≢

↕╣≡⅝√ ─ ─ ⌐↕╠↕╣╢↓≤⅜ ↕≡™╢⁹↓╣⌐╟╡⁸ MPA

⌐≈™≡╙⁸ ⌐⅔™≡╙↓╣╕≢─ ─ ⌐ ╕╢ │ 4.1 13.9 ⌐ ╕╢↓≤

⅜ ↕╣⁸ ─ ⌐ ∆╢ ⅜ ↕╣≡™╢⁹ RCP4.5◦♫ꜞ○╩

⇔√MIROC4h⌐╟╢ ╩ 341027  

 

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

│ ─ ─ 70%╩ ⌐ ╘≡™≡⁸∕─ ╛ ─

│ ≢№╢⁹↓↓≢─ ─ │⁸ ╩ ∂≡ ┼ ⌂

╩ ╓∆⁹ ⅎ≡⁸ ─ ⌐≈™≡⁸ ┼─ ╩ ∆╢ ⅜

↕╣≡™╢⁹ 

╕√⁸ ─ ─ ⅛╠⁸ ─ ┼─ ╙ ≢№╢⁹ 

                                                        
50 ⌐⅔↑╢⁸ ⌐╟╢ ⅛╠ ┼─ ─ ─↓≤⁹ 
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⌂⅔⁸ ⱪꜝfi◒♩fi╕≢─ │⁸∕╣ ≢ ╩╙≈╙─≢│⌂™⁹

⅜ ∆╢∞↑≢№╡ ─ ─ꜞ☻◒⅜ ™≤│™ⅎ⌂™⁹√∞⇔⁸ ⁸

⅜ ⇔ ╢ ⌂≥⌐ ∆╢ ⁸ ◘fi◗⌂≥⁸ ⌂ ≢│ ꜞ☻◒

⅜ ™≤│™ⅎ⌂™⁹ 

 ̧  

ₒ ₓ  

ה ─               ₒ ₓ  

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ≢│ ≢⅝⌂™ 

⌐ ≢╙⁸ ┘ ⌐⅔™≡⁸◒꜡꜡ⱨ▫ꜟ ┘ ─ ─

╩ ∆╢ ─ ⅜ ╠╣≡™╢⁹ ⱪꜝfi◒♩fi⌐≈™≡│⁸

⌐⅔↑╢ ◌▬▪◦ ─ ─ ⅜ ↕╣≡™╢⅜⁸↓─ ─ ⌐≈™≡│

≢⅝≡™⌂™⁹ ⌐≈™≡│⁸ ─ ⌐⅔↑╢ ─ ⅜

↕╣⁸∕╣⌐ ℮ ─ ┼─ ⅜ ╦╣≡™╢╙──⁸ │╙≤╙≤

⅜ ™↓≤⅛╠⁸∕─ ─ ┼─ │ ↕╣≡™⌂™⁹

⌐⅔™≡│⁸ ⅜ ⌂ ⅜ ╠╣⁸ ⌐ ┼─ ⌐≈™≡│

⅜ ≢№╢√╘⁸ ─ ⌐ ╢ ─ ─ │ ⅜⌂™⁹∆⌂╦∟⁸

─ ╩ ∆╢↓≤ ⌐ ⌂ │⌂™⁹ 

 ̧  

ₒ ₓ ™ 

┘ ⌐⅔↑╢◒꜡꜡ⱨ▫ꜟ ┘ ─ ⁸ ─

⌐⅔↑╢ ─ ⌐≈™≡│⁸ ─ ⅜ ╠╣≡⅔╡⁸ ─

⅜№╢≤ ≢⅝╢⅜⁸↓╣╠─ ⌐╟╢ ─╟╡ ─ ┼─

⌐≈™≡│⁸ ≢│ ה ⅜ ╠╣╢⁹ ⌐≈™≡│⁸⸗♦ꜟ ─

│ ∞ ⌐╙Ᵽꜝ♠◐⅜№╢ ≢№╡⁸ ─ ⌐≈™≡│∕─ ⌐≈™≡

─ ⅜№╢╙──⁸ ╛ ה ⌐ ╢≤ ─ ╩ ≢

⅝╢ ≢│⌂™⁹ 
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ₒ∕─ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⅜ ≢ ─ ╩ ∆╢ ╕√│ ─ ⌂ ⌐⅔↑╢

─ ⁸ ┘↓╣╠─ ╢↑⅔⌐ꜟכ◔☻ ⌐≈™≡ ℮⁹⌂⅔⁸ ╛ ─

─ ⌐⅔↑╢ ─ │⁸ ─∕╣∙╣─ ⌐⅔™≡ ╡ →

╢⁹╕√⁸ ⌂≥─ ─ ⌐ ℮ ╛ ┼─ ⌐≈™≡│⁸₈ ה

- ה ⌂≥╩ ∂╢ ╠⇔₉⌐⅔™≡ ╡ →╢⁹ 

 

 ̧ ─ ─ ⌐╟╡⁸ ─ ─ ⅜ ↕╣╢ ⅜ ╕╡⁸ ╛ ⅜

╕╢↓≤⅜ ↕╣╢⁹↕╠⌐ ⅜ ∆╢≤ ⅜ ≢⌂ↄ⌂╡⁸ ─ ה

⌐ ╩⅝√∆ ⅜№╢⁹ 

 ̧ ─ ─ │⁸ ─ ╛ꜟכꜙ☺◔☻ ⁸ ─ ╡─ ⌂≥⁸ ─

─ ה ┼─ ╩ ⇔⁸ⱨ▼ⱡ꜡☺כ─ ╩ ⅝ ↓∆⁹╕√⁸

⌐╙ ─ ⌂≥⅜ ╣╢╟℮⌐⌂╢≤∕╣╠╩ ≤∆╢ ⅜ ╩⇔⌂ↄ⌂╢⌂≥⁸

⌂ ╙ ↕╣╢⁹ 

 ̧ ─ ─╟℮⌐⁸ ≢│⌂ↄ ⌐ ⇔≡ ⅜ ╕∫≡™╢ ─ ⁸ ≤

─Ⱶ☻ⱴ♇♅⌐╟╢ ⅜ ∂╢ ⅜№╢⁹ 

 ̧ ≢ ┼─ ⅜ ⌂╢ ⁸ ─ ⌐ ⅜ ∂╢⁹∕─

⅜⁸∕╣∙╣─ ─ ─ ⌐ ⌂╙─≢№╢ ⁸ ╛ ⱪ꜡☿☻⌐

⌂ ⅜ ∂╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ─ ─ ╕╡╛ ─ ⅝─ ╕╡⌂≥⁸ ─ ─ ⌐≈™≡

─ ⅜ ↕╣≡™╢⁹ 

 

IPCC 5 ≢│⁸ ⁸ ┘ ─ ↄ─ │⁸ ─ ⌐

⇔⁸∕─ ⁸ ⁸ Ɽ♃כfi⁸ ┘ ─ ╩ ↕∑≡™╢↓≤

⅜ ↕╣≡™╢⁹351001)  

≢╙⁸ ─ ─ 351002) ⌐≈™≡ ─ ⅜ ≢ ↕╣≡™╢⁹

ⱥ♄◌♁► 351002)⁸♠Ᵽ◐ 351003)⁸►ⱷ 351003)⁸◘◒ꜝ 351003, 351004, 351005)⁸ⱡ♄ⱨ☺ 351003)⁸ꜘⱴⱢ◑

351003)⁸▬♅ꜛ► 351003)⁸◘ꜟ☻ⱬꜞ 351006) ─ ─ ⁸ⱥⱣꜞ 351006)⁸►◓▬☻ 351006)⁸♬

▬♬▬♀Ⱶ 351006⁸ 351007⁸▪Ⱪꜝ♀Ⱶ 351006⁸351007⁸♠◒♠◒Ⱳ►◦ 351006⁸351007  ─ ⅝ ─ ╕

╡⁸☻☼ⱷ⁸◐ⱦ♃◐─ ─ ─ 351008⁸ ≢№╢♠Ᵽⱷ⁸○○ꜜ◦◐ꜞ⁸◖
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ⱶ◒♪ꜞ─ ─ 351009⁸▪○☺╛☺ꜛ►ⱦ♃◐ ─ ─ ─ 351010

⅜ ↕╣≡™╢⁹ ≢⁸ ─ ⌐ ℮◘◒ꜝ─ ─ 351011⁸▬꜡

Ɫ◌◄♦ 351012 , 351006,8005) ─ ─ ╣⁸⸗fi◦꜡♅ꜛ►─ ─ ╣ 351002, 351006)  ⁸◌♇◖►

─ ─ 351013 ⌂≥⌐≈™≡╙ ↕╣≡™╢⁹ 

 

↕╣╢  

₡  ₢ 

 ̧ ─ ⌐≈™≡⁸♁ⱷ▬ꜜ◦ⱡ─ ─ ⁸ ─ ─

⁸ ─ ╛ ≠⅝─ ⌂≥⁸ ₁⌂ ┼─ ⅜ ↕╣≡™╢⁹ 

 ̧ ₁─ ⅜ ↑╢ ⌐≤≥╕╠∏⁸ ─↕╕↨╕⌂ ┼─ ⅜ ↕╣≡

™╢⁹ 

 

♁ⱷ▬ꜜ◦ⱡ⌐≈™≡ ⸗♦ꜟ╩ ─ ⌐ ⇔≡ ⇔√ ⌐╟╣┌⁸

⅜ ∆╢≤♁ⱷ▬ꜜ◦ⱡ─ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ ─ ⌐ ™⁸

ч ╕∏♁ⱷ▬ꜜ◦ⱡ─ ⅜ ╕╡⁸ │ ↄ⌂╢ ╩ ↄ ⁹ш ↕╠⌐ ⅜ ╕

╢≤⁸ ─ ╣⅜ ≈╟℮⌐⌂╡ ⌐ ↄ⌂╢⁹щ ∕─ ⁸↕╠⌐ ⅜ ╣≡

⌐ ╟╡╙ ↄ⌂╢⁹ъ ⌐⌂╠⌂™ ⅜ ∆╢⁹ы ⇔⌂™ ⅜ ∆╢⁹

ь ⇔⌂ↄ⌂╢⁸─ ╩√≥╢≤ ⅎ╠╣╢⁹351014)   

∕─ ⁸◘◙fi◌─ ─ ╣ 1.5ϴ ≢ 22 ⁸3.0ϴ ≢ 29 ⁸4.5ϴ

≢ 39 ─ 351015) ⁸◐fi⸗◒☿▬─ ─ ╣≤ ─ 3.0ϴ ≢

─ 5 13 ⁸ ─+3 4 ─ 351016) ⁸ⱥⱡ◐─ ─ 1ϴ

≢+25 ⁸2ϴ ≢+32.5 ⁸3ϴ ≢+37 351017)⁸►ꜞⱢ♄◌◄♦─

─ ╣ ⇔⌂™ ─ ∆╢ ≤ 1ϴ ≢─ Ⱨכ◒⅜ 11 ≢№

∫√↓≤⌐ ⇔⁸2ϴ3הϴ ≢│ 12 ╕≢ 351018)⁸ ⅜⁸ ╩ ⇔√

⌐╟╡ ↕╣≡™╢⁹╕√⁸Ɫ◒◘fiⱢ♃◙○⌐≈™≡│⁸ ⌐ ∆╢

─ ≤ ─ ⌐╟╡ ⇔√ ─ ⸗♦ꜟ⅛╠⁸ ─ ⌐ ™

⅜ ⇔⁸4.5-5.3ϴ─ ≢ ⅜ ⇔⌂ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹351019  

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⅜ ╘╠╣╢ 

ₒ ₓ  

⌂ ─♃▬Ⱶfi◓⅜ ─ ╩ ↑≡ ∆╢↓≤⅜ ⅎ╠╣⁸ ─

│ ⌐ ┬⁹ ⁸ ─ ─ ─ ⅝↕╩ ⅎ╢≤⁸ ≢ ↕╣≡™╢
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─ ⌐ ∆╢ ⌐≈™≡│⁸∕╣╠─ ⅜ ─ ╛ ┼ ⅝⌂

╩ ╓∆≤╕≢│ ™ ╣⌂™√╘⁸ ┼─ ≤⇔≡─ │ ™≤│ ⅎ⌂™⁹

⇔⅛⇔⌂⅜╠⁸ ─ ⅜ ╛ ─ ≢ ⌂╢↓≤⌐╟╡⁸ ⅜

∆╢↓≤╙ ↕╣≡™╢↓≤⅛╠⁸⸗♬♃ꜞfi◓⌐╟╢ ⌂ ─ ⅜ ≢№

╢⁹ 

 

 ̧  

ₒ ₓ ™ 

ה ─               ₒ ₓ ™ 

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ≢│ ≢⅝⌂™ 

│ ⌐ ⇔≡™╢⁹ ⁸↓─ ┼─ ─ │ ≢│⌂™⁹

⌂ ⅜ ╩ ↑╢↓≤ ⌐≈™≡ ╩ ∂╢↓≤│≢⅝∏⁸ ─ │ ⅎ╠

╣⌂™⁹ 

 

 ̧  

ₒ ₓ ™ 

ה │ ≢№╡⁸╕√⁸ ↄ─ ⌂ ⅜ ─ ╩ ↑≡™╢↓≤

│⁸ ─ ↔≤─ ≤ ─♃▬Ⱶfi◓≤─ ╛ ⅛╠╙ ╠⅛≢№╢⁹ ⅜

⌐ ∆╣┌⁸∕╣╠─ ╙╕√ ⌂ ╩ ∑╢↓≤│ ≢№╡⁸ ⌐ ─♩꜠

fi♪⅜ ↕╣≡™╢⁹╕√⁸⸗♦ꜟ Ɫ◒◘fiⱢ♃◙○ ╩ ™≡⁸ ⅜

─ ╩ ⇔≡ ┼ ╩ ⅎ╢ⱷ◌♬☼ⱶ⌐≈™≡╙ ⅜ ╪≢™╢⁹  
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2   

⌐╟╢ ─  

 ↓↓≢│⁸ ⅜ ≢ ─ ╩ ∆╢ ⌐≈™≡─ ╛⁸ ╛

─ ⌂≥─ ⌐ ∆╢ ⁸ ⌐ ∆╢ ⁸↓╣╠─ ↑⅔⌐ꜟכ◔☻

╢ ≈™≡ ℮⁹⌂⅔⁸ ╛ ⌂≥ ─ ⌐⅔↑╢ ─ │⁸

─∕╣∙╣─ ⌐⅔™≡ ╡ →╢⁹╕√⁸ ⌂≥─ ─ ⌐ ℮

╛ ┼─ ⌐≈™≡│⁸₈ ה - ה ⌂≥╩ ∂╢ ╠⇔₉⌐⅔

™≡ ╡ →╢⁹ 

 

 ̧ ⌐╟╢ ─ ╛ ─ ⁸∕╣╠╩ ∂√ ╛ ⁸ ה ─

─ ⌐╟╡⁸ ─ ה ─ ╛⁸ ─ ╛ ⁸ꜝ▬

ⱨ◘▬◒ꜟ⌂≥⅜ ╦╡⁸ ─ ╛ ה ─ ⁸ ─ ה ─

⌐≈⌂⅜╢↓≤⅜ ↕╣╢⁹ 

 

─  

₡  ₢ 

 ̧ 50 ─ ⌂ ─ ─ ⌐≈™≡⁸ │ ה ─

┘ ⁸ ⌐ ← ≢№╢≤↕╣⁸ ⅎ≡ │

─ ⌐╟╢ ╩ ↕∑≈≈№╢≤─ ⅜№╢⁹ 

 ̧ ╛ ⌂≥⌐⅔™≡⁸ ─ ╛ ⅜ ⌐ ⅜╢⌂≥⁸ ⌐╟

╢ ─ ─ ≤ ⅎ╣┌ ⅜ ⌂ ─ ⁸ꜝ▬ⱨ◘▬◒ꜟ ─ ─

⅜ ↕╣≡™╢⁹√∞⇔⁸ ─ ₁⌂ ╙ ╦∫≡™╢╙─≤ ⅎ

╠╣⁸≥↓╕≢⅜ ─ ⅛╩ ∆↓≤│ ⇔™⁹ 

 ̧ ◦Ᵽ☻☼╛♄fi♄ꜝ♥fi♩► ─ ─ ⌐≈™≡│⁸ ┘ ─

≤─ ⌐╟╡⁸ ─ ╛ ⅜ ⇔√↓≤⅜ ╠⅛⌐⌂∫≡⅔╡⁸↓─

⅜ ─ ≤ ∆╢↓≤⅛╠⁸ ─ ⌐ ™ ╩ ⇔√

⅜ ™≤↕╣≡™╢⁹ 

 

IPCC 5 ≢│⁸ ⁸ ┘ ─ ↄ─ │⁸ ─ ⌐

⇔⁸∕─ ⁸ ⁸ Ɽ♃כfi⁸ ┘ ─ ╩ ↕∑≡™╢↓≤

⅜ ↕╣≡™╢⁹352001) IPBES ◓꜡כⱣꜟ▪☿☻ⱷfi♩─ ⌐╟╣┌⁸ 50 ─ ─

─ ⌂ │⁸ ה ─ ─ ≤ ( ⁸ )≤⇔≈

≈╙⁸ │∕╣╠⌐ ← ≢№╢≤⇔≡™╢⁹ ≢⁸ │ ─ ╡

─└≤≈≢№╢ ⌐⁸ ─ ⅜ ╛ ─ ⌐ ⅎ╢ ╩↕╠⌐ ↕∑╢

⅜№╢↓≤╩ ⇔≡™╢⁹352002  
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─ ─ ⌐≈™≡⁸ ≢ ↕╣√ ≢│⁸◒ⱴ♀Ⱶ─ ─ ⁸

352003)  ♫●◘◐▪◕Ɫ─ ┼─ ⁸352004)  ♠ⱴ◓꜡ⱥꜛ►⸗fi─ ┼─ ⁸

352005)  ⁸⸗fi◐▪◕Ɫ─ ┼─ 352006⁸▪◌Ⱳ◦◗ⱴ♄ꜝ─ 352005)  ⅜

↕╣≡™╢⁹ ⌐⁸♫●◘◐▪◕Ɫ⁸ⱶꜝ◘◐♠Ᵽⱷ ┘♠ⱴ◓꜡ⱥꜛ►⸗fi ─ ♅ꜛ►

│⁸ ─⸗♬♃ꜞfi◓ ⅛╠ ─ ⅜ ↕╣≡™╢ 352026⁸ 352007⁸

352008 ─ ≢─ ⅜ ↕╣≡⅔╡⁸ ╛ⱥכ♩▪▬ꜝfi♪ ⌐ ℮

≤─ ⅜ ↕╣≡™╢⁹╕√⁸ ⌐≈™≡│⁸♠Ᵽⱷ 352009⁸▪◌Ɫꜝ 352010⁸○○☺ꜙ

ꜞfi 352010 ─ ─ ⌐⅔™≡ ─ ╛ ─ ⅜ ↕╣≡™╢ ⁸ꜞꜙ►◐

ꜙ►◘fi◦ꜛ►◒▬─ ─ ⁸ ─Ⱶ♁◘◙▬⁸ⱥꜜ♪ꜞ─ ─ ⅜ ↕╣≡™

╢⁹352027  

╕√⁸ ─ ─ ⌐╟╣┌⁸◦fi♩►♩●ꜞⱠ☼Ⱶ│⁸1988 ╩

⌐ ≤↕╣≡™√ ⌐⅔↑╢ ⅜⌂ↄ⁸ⱥⱷⱥⱵ☼≤ꜘ♅Ⱡ☼Ⱶ⌐⅔™≡│⁸

⅜ ⅛≈ ≢№╡⁸ ⌐№╢⁹ ₁⌂ ⅜ ↕╣⁸ ─ ─

╖⌐╟╢╙─≤│™ⅎ⌂™⅜⁸ ⅜ ∆╣┌↕╠⌐ ≢─ ⅜ ∆╢

⅜№╡⁸ ╙∕─ ╩ ∆╢ ⅜№╢⁹352011)  

╕√⁸ ─ ⌐ ℮≤ ⅎ╠╣╢ ─ ─ ⌐≈™≡─ ╙№╢⁹ ─◖○

꜡◑≢№╢◦Ᵽ☻☼│⁸ ⇔™ ≢│ 1 ⁸ ⅛™ ⌐⅔™≡│ 2 ─

╩ ≈⅜⁸2015 ⌐ ╦╣√ ≢│⁸40 ≤ ⇔≡↓─ ─ ⅜ ⌐⇔≡ 1 2

⇔⁸↓─ │ 40 ─ ─ ≤╒╓ ⇔≡™√↓≤⅜ ╠⅛⌐⌂∫≡

™╢⁹352012 ♥fi♩►ⱶ◦─ ≢№╢♄fi♄ꜝ♥fi♩►│⁸1910 ⅛╠ 1990 ⌐⅛↑≡

33 ⅛╠ 36 ┼ ⅜ ⇔√↓≤⅜ ↕╣≡™╢⁹╕√⁸ √⌐ ╩

⇔√ ⌐≈™≡│⁸ ╩ ⌐ ∆╢↓≤⅜≢⅝╢⁸ ◘▬☼⅜ ↕™ ─ ─

⅜ ↕╣≡⅔╡⁸ ─ ⌐ ™ ┼─ ⌐ ⇔√ ─ ⅜ ∂√↓

≤⅜ ↕╣≡™╢⁹352013  
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↕╣╢  

₡  ₢ 

 ̧ ⌐╟╡⁸ ─ ╛ꜝ▬ⱨ◘▬◒ꜟ ─ ⅜ ↓╢╒⅛⁸ ─ ה

⌂ ⌐╟╢ ─ ⅜↕╠⌐ ╩ ⅝ ↓∆↓≤╛⁸ ─

⌐╟╡ ⌐ ⇔√ ─ ⅜≢⅝⌂™⌂≥⌐╟╡⁸ ─ ╩ ↄ

⅜№╢⁹2050 ╕≢⌐ 2ϴ╩ ⅎ╢ ╩ ⇔√ ⁸ ≢ 3 ─ ⅜

∆╢ ⅜№╢≤ ↕╣≡™╢⁹ 

 ̧ ╡ ≢№╢Ɫ♅◒ⱴ⌐≈™≡⁸ ⌐ ℮ ⅝ ─ ⌐╟╡⁸ ─ ◦♫

─ ╡ ⅜ ⌐⅔™≡ №╢™│ ∆╢≤─ ⅜№╢⁹ 

 ̧ ─ ⅜ ∆╢↓≤≢⁸ ⌐ ↕╣ ⅜ ╪∞ 2≈─ ─ ⅜

┘ ∆╢₈ ₉⅜ ∂╢ ⌐≈™≡─ ╙ ↕╣≡™╢⁹ 

 ̧ │ ─ ╛ ╩ ∆╢↓≤⅜ ↕╣≡⅔╡⁸ ⁸

⌐╟╢ ┼─ ─ꜞ☻◒⅜ ╕╢↓≤⅜ ↕╣╢⁹ ≢ ⌐ ╩

⇔√ │ ╠╣≡™╢╙──⁸ ─ ⌐≈™≡⁸ ה

⅜ ⌐╟╡ ╕╢↓≤⅜ ↕╣≡™╢⁹ 

 

IPCC 5 ≢│⁸ ₁─ ╩ ⅎ╢ ┘ ─ ≤ ⁸

─ ה ⅜☻ⱦכ◘ה ╦╣╢ꜞ☻◒╛⁸21 ┘∕─ ⌐⅔™≡ ↕╣╢

≢⁸ ⌐ ─ ⁸ ⁸ ┘ ≤™∫√ ─☻♩꜠☻ ≤ ⅜

∆╢╒≥⁸ ┘ ─ ─ ⅜⁸ ∆╢ ꜞ☻◒⌐ ∆╢↓≤⅜

↕╣≡™╢⁹352001)  

─ ↔≤─ ≤∕─ ─ ⌐╟╢ ⌐╙≤≠™≡ ╩

⇔√ 352014)  ≢│⁸ ⌐╟∫≡│ 3 ─ ⅜ ∆╢ 2ϴ╩ ⅎ╢ ╩

⅜№╢≤ ↕╣≡™╢⌂≥⁸ ⌂ ╩ ∆╢ ⅜№╢⁹ ⌐⅔™≡│⁸216

─ ╩ ⌐⁸LCA ╩ ™≡ ⌐╟╢ ꜞ☻◒╩ ⇔√ ⅜№╢⁹

↓╣⌐╟╣┌⁸ ≤⇔√ ─ 2100 ⌐⅔↑╢ │⁸2000 ≤ ⇔≡ 15

60 ⌐ ∆╢↓≤⅜ ↕╣≡™╢ WRE750◦♫ꜞ○╩ ⇔√ BCCRBCM2⁸MIROC Hi⁸CCCMA31⁸

UKHADCM3⁸ECHO G─ 5≈─ ⸗♦ꜟ⌐╟╢ ╩ ⁹352015  

⅜ ∆╢↓≤⌐╟╡⁸ ⌐ ↕╣ ⅜ ╪∞ 2≈─ ─ ⅜ ┘

∆╢₈ ₉─ ⌐≈™≡ ⇔√ ╙№╢⁹ ≢№╢◦ꜟⱦ▪◦☺Ⱶ

( Zizina emelina ) ┘⁸∕─ ≢№╢ⱥⱷ◦ꜟⱦ▪◦☺Ⱶ( Zizina otis )─ ─

⅛╠⁸ ⅜ ⌐ ∆╢↓≤≢ ⅜ ↕╣╢↓≤⅜ ↕╣≡™╢⁹↕╠⌐⁸↓╣╠─

≢│ ⅜ ∆╢↓≤⅜ ↕╣≡™╢↓≤⅛╠⁸ ┼─ ╛ ⅜

∂⁸ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹352016  

─ ≢№╢Ɫ♅◒ⱴ│⁸ ⌐ ⅛╠ ┼ ╢ ╡ ≢№╢⅜⁸ ◦♫

─ ╡─ ⌐≈™≡ ─ ╩ ⇔√ ⅜№╢⁹↓╣⌐╟╣┌⁸ ┌



167 

(2046 2055 )⌐⅔™≡│⁸ ╡─ ⅜ ∆╢↓≤⌐╟╡ ╕≢─ ⅜ ╦╣⁸

RCP4.5 ┘ RCP8.5─ ◦♫ꜞ○ ≢─ ─ ⅛╠⁸RCP4.5⌐⅔™≡ ─ ⅜╟╡

≢№∫√↓≤⅜ ↕╣≡™╢⁹╕√⁸ (2091⅛╠ 2100 )⌐⅔™≡│⁸ ◦♫ꜞ○≤

╙⌐ ◦♫ ─ ╡ │╒≤╪≥ ∆╢↓≤⅜ ↕╣≡™╢⁹(RCP4.5 ┘ RCP8.5◦

♫ꜞ○╩ ⇔√HadGEM3- RA⌐╟╢ ╩ )  352017  

╕√⁸ │ ─ ╛ ╩ ∆╢↓≤⅜ ↕╣≡⅔╡⁸ ⁸

⌐╟╢ ┼─ ─ꜞ☻◒⅜ ╕╢↓≤⅜ ↕╣╢⁹352018 ┘

⅜ ⇔√₈ ⅜ ─ ⌐ ╩ ╓∆⅔∕╣─№╢ ꜞ☻♩₉⌐⅔™≡

≤↕╣≡™╢☻◒Ⱶꜞfi◗●▬⌐≈™≡⁸ ⌐╟╢ ─ ╩ ⇔√ ⅜

№╢⁹↓╣⌐╟╢≤⁸2080 ⌐⅔↑╢ ≢─ ─ │⁸RCP2.6◦♫ꜞ○ ≢

│ ╟╡+2.6 ⁸RCP8.5◦♫ꜞ○ ≢│+10.3 ⌐ ⇔⁸ ⌐⅔™≡╙ ╛

⌐⅔™≡ ⅜ ∆╢≤ ↕╣≡™╢ CCCma- CanESM2≤ CSIRO Mk3.6.0⌐╟╢

╩ ⁹352019  

╩ 2ϴ ⌐ ⅎ╢⌐│⁸ ⌐│ ╛Ᵽ▬○ ⌂≥

╩ ℮ ⅜ ≤↕╣≡⅔╡⁸ ─ ≤ ≤─◖fiⱨꜞ◒♩⅜ ↕╣≡

™╢⁹↓─╟℮⌂ ─ ⌐ ℮ ≤⁸ ─∕╣∙╣⌐╟╢ ─

┼─ ╩ ⇔√ ⌐╟╣┌⁸ ⌐╟╢ ⌂ ⅜ ⌐╙√╠

∆ ─ ╩ ⇔√≤⇔≡╙⁸ ╩ ⌐ ╘≡ 2ϴ ╩ ∆╢↓≤⌐╟╡⁸

─ ─ ╩ ⅎ╠╣╢≤─ ⅜ ╠╣≡™╢⁹ ─ ─ ╩

╙≤⌐ ⇔√ ⸗♦ꜟ⌐╟╢ ⁹ ◦♫ꜞ○≤⇔≡⁸RCP2.6 ┘ RCP8.5─ 2≈─

◦♫ꜞ○≤⁸5≈─ ◦♫ꜞ○╩ ⇔√ AIM / CGE⌐╟╢ ─ ◦♫ꜞ○

╩ ⁹ 352020 √∞⇔ ─ ╛ ⁸│≢ꜟכ◔☻ ≢─Ᵽכ♪☻♩ꜝ▬◒

352021⁸ ≢─ 352023⁸ ─ 352024⁸ ─ 352025╩

⇔√ ┼─ 352022 ⌂≥⁸ ◄Ⱡꜟ◑כ ─ ≤ ─◖

fiⱨꜞ◒♩╩ ∂√ ╙ ∆╢⁹ ─ ⌐⅔™≡│⁸ ─ ⌂

╩ ⅛⌂™╟℮⁸ ⌂ ⅜ ╘╠╣╢⁹ 

 

ה ה ─ ≤  

 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

   ⌐ ⌂ ⅜ ╘╠╣╢ 

 

─ ─ │ ⌐ ┬⁹ ─ ⌐ ∆╢ ⌐ ⇔≡│⁸ ⅜ ⇔√≤

⇔≡╙⁸ ⅜ ∆╢─╖≢⁸ ≢ꜟכ◔☻ √ ⌐│ ⅝⌂ ╩ ╓↕⌂™↓≤╙

ⅎ╠╣╢⅜⁸ ≢│ ╛▪fi♄כꜚכ☻⌐╟╢ ─ ─ ⁸ ─

⌐ ∆╢ ─ ⅜ ≢№╡⁸↓╣╠≤─ ⌂ ─ ╩ ∆╢≤⁸



168 

⌐╟╡ ─ ⅜ ∆╢ │ ⌐ ⅎ╠╣╢⁹╕√⁸ ─ ⌐╟╢

─ꜞ☻◒ ╩ ∆╢ ╙№╡⁸ ╩ ⇔√ ┼─ ⌂ꜞ☻◒╙ ⅎ

╠╣╢⁹ ⅎ≡⁸ ⌐ ™ ꜞ☻◒ ⌐№╢⁸ ╛ ─ ─ ┼─ ╙

↕╣≡™╢↓≤⅛╠⁸ ≢─ │ ⅝™↓≤⅜ ↕╣╢⁹ 

 

⌐╟╢ ⌂ ⅜ ↕╣╢ ─ ה ⅜ ⌐╟╡ ╕╢

⌂╠┌⁸ ─ ╩ ⇔≡⁸ ⌂ ≤ ⅎ╢═⅝≢№╢⁹ ≤ ─

─ ⌐ ™⁸ ─ │≈⌡⌐ ™ ⌐ ↕╣≡™╢↓≤│⁸ ⌂

─ ≢№╢⁹ 

 

 ̧  

ₒ ₓ ™ 

™ 

 

⌐ ─ ≢│⁸ ─≢ꜟכ◔☻ ╩ ∆╢ ⅜ ↕╣≡™╢↓≤⅛╠⁸

│ ™⁹ ⅎ≡⁸ ─ ⅜⁸∕↓╩ ─ ≤⇔≡™╢ ⌐≤∫≡⁸ ⌐

╟╡ ⌐ ⌂ ≤⌂╢ ⅜№╡⁸ ─ ─ ╩ ⇔√ ─ ⌂≥

│ ◘▬☼─ ⅜ ∆╢ ⌐ ╘⌐ ∆╢↓≤⅜ ≤⌂╢⁹ 

 

≢⁸ ≤ ─ ≤─ ╩ ⇔√ │ ─ ⌐ ╠╣≡™╢

╙──⁸ ─ ⅛╠│⁸ ה ─ ⅜ ™≤ ⅎ╠╣⁸⅛≈ ⌐╟╢ ⌂

⅜ ↕╣╢ ─ ⌐│⁸ ⌐ ╩ ∂╢ ⅜№╢≤ ≢⅝╢⁹ ה

─ ⅜ ⌐╟∫≡↕╠⌐ ╕╢⌂╠┌⁸╟╡ │ ╕╢⁹ ─ ⌐

≈™≡│ ⌐╟╡ ⅜ ╕╢ ⅜№╢⁹ 

 ̧  

ₒ ₓ ™ 

 

 

ↄ─ ─ ─ ╩ ╘≡™╢ ─└≤≈│ ≢№╢↓≤⅛╠⁸∕╣╠─

─ ⅜ ─ ╩ ↑╢↓≤⌐│ ™⅜⌂™⁹ ╛ ─ ≤ ─ ≤

─ ─ ⅛╠⁸↓╣╠─ ╩ ↑╢ ╙ ↕╣╢⁹⇔⅛⇔⁸↓╣╠─ ╛

─ ⌐╟╡⁸ ─◘▬☼⅜≥─╟℮⌐ ∆╢⅛⁸ ─ ⌐≤∫≡

⅜ⱴ▬♫☻─ ╩ ≈─⅛ⱪꜝ☻─ ╩ ⁸╡№≢☻כ◔▬Ᵽ☻כ◔│⅛─≈

─╒⅛⁸ ⁸ ⌐╟╢ Ɽ♃כfi⌂≥ ⌂ ⅜ ╦╢↓≤╙№∫≡⁸
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─ ™ │ ≢№╢⁹ 

 

 ̧ ≢│⁸ ⌐╟╢ ─ ╩ ⌐ ⁸ ⇔√ │ ╠╣

≡™╢⁹ ⁸ │ ─ ⌂ ─ ≈≢№╡⁸ ≤⇔≡

⅜ ─ ╩ ⇔⁸ ⌐ ╩ ╓∆ ⌐≈™≡ ∆╢ │

↕╣≡™╢⁹ ≢ ה ⇔≡™╢ ⌐≈™≡│⁸ ─

─ ╩ ⅝ↄ ↑≡™╢↓≤⅜ ⅎ╠╣⁸ ⌐ ─╖─ ╩ ∆╢↓≤│

≢№╢⁹ 
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ₒ  ⱦ☻ₓכ◘

1   

⌐╟╢ ─  

↓↓≢│⁸ ☻ⱦכ◘ ╩ ≤∆╢ ⅜╙√╠∆ ╖ ─ ⌐≈™

≡ ℮⁹⌂⅔⁸ ─☻ⱦכ◘ ─℮∟⁸ ─ ─₈ ⌐ⱦ☻₉כ◘ ∆╢

⌐≈™≡│ ≤⁸ ─₈ ⌐ⱦ☻₉כ◘ ∆╢ ≈™≡│ ה

fiꜛ◦כ◄ꜞ◒꜠⁸≥ ─₈ │≡™≈⌐ⱦ☻₉כ◘ ה

≤⁸∕╣∙╣ ∆╢ ╙ ⅎ╠╣╢⅜⁸ ≢│ ⇔√ ─ ≢ ⌐ ◘

─≥☻ⱦכ ⅜ ↕╣≡™╢ ⌐≈™≡≤╡№→╢⁹ 

 

 ̧ │⁸ ╛ ⁸ ⌂ ⌐╟╢ ─ ⁸ ╛ ─ ⁸

ה ─ ⅜ ∆╢ ₁⌂ ( ⌐(☻ⱦכ◘ ⇔≡™╢⁹↓╣╠╩

∆╢ ⅜ ⌐ ⇔⌂ↄ⌂╢≤⁸ ↕╣╢ ⅜☻ⱦכ◘ ⇔√╡⁸

⇔√╡∆╢ ╣⅜№╢⁹ 

 ̧ ╩ ╗ │⁸ ╛ ┼─ ╩ ⇔≡⁸ №╢™│ ⌐⁸

⅜ ⇔≡™╢ ₁⌂ ∆╠√╙╩◒☻ꜞ┼☻ⱦכ◘ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⌐│⁸ ⌐╟╢ ╩ ∆╢ ─ ╛ ⁸ ─

─ ⅜ ─ ╛ ⌐ ╩ ⅎ⁸ ≤⇔≡ ⌐ ─┼☻ⱦכ◘

⅜ ∂≡™╢≤∆╢ ⅜№╢⁹ 

 ̧ ⁸ ⌐⅔™≡ ⌐╟╢ ─┼☻ⱦכ◘ ╩ ╠⅛⌐⇔√ │ ⌂

ↄ⁸ ─ ⅜ ╕╣╢⁹ 

 ̧ 2016 ⌐ ≢ ⇔√◘fi◗ ─ │⁸ ─◘fi◗ ⅜╙√╠∆ ◘

☻ⱦכ ה ┼─ ─ ⱦfi◓⁸▬♄הfiꜛ◦כ◄ꜞ◒꜠⁸ ─

─ ╩ ↕∑√↓≤⅜ ↕╣≡™╢⁹ 

 

─ ≢ →√ ╡⁸ ╩ ∆╢ ─ ╛⁸∕╣⌐ ℮

─ ⁸ ┘ ─ ⅜ ↕╣≡™╢⁹⇔√⅜∫≡⁸↓╣╠⅜ ⁸№╢™

│ ─ ╛ⱪ꜡☿☻─ ╩ ⇔≡ ⌐⁸ ה☻ⱦכ◘ ☻ⱦכ◘ ─

⌐☻ⱦכ◘ ╩ ╓⇔≡™╢ ⅜№╢⁹╕√⁸IPBES─ ⌐╟╣┌⁸ ⌂

⌐╟╢ ─ ⁸ ⌂ ─ ⁸ ─ ⅜⁸ ─ ה ה

ה ה ─ ⁸ ╛ ─ ↄ─ ⌐⅔™≡ ⌐

╩ ⅎ≡⅔╡⁸ ≤⇔≡ ה ה ⁸ ┘ ─┼☻ⱦכ◘ ╩╙√╠

⇔≡™╢↓≤⅜⁸ ⌐╟╡ ↕╣≡™╢≤⇔≡™╢⁹361001  

⌐⅔™≡│⁸◘fi◗ ─ ⌐ ℮ ─☻ⱦכ◘ ─ ⅜ ↕╣≡™
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╢⁹2016 ⌐ ⇔√ ─◘fi◗ ─ ─ ⌐⅔™≡⁸◘fi◗ ⌐ ∆

╢ ⅛╠ ╠╣╢ ⌂ ☻ⱦכ◘ ה ┼─ ─ ⁸꜠ הfiꜛ◦כ◄ꜞ◒

♄▬ⱦfi◓⁸ ─ ─ ⌂ ╩ ⇔√ ⅜№╢⁹↓╣⌐╟╣┌⁸

╩ ∆╢↓≤⅜≢⅝√ ⱦ☻⌐⅔™≡⁸כ◘─≈3 ≢─ ─ ≢ ⱦכ◘

☻─ ╩ ∆╢≤⁸ │ 21 ⅛╠ 19.8 ⌐⁸ │ 150.3 ⅛╠ 120

⌐⁸♄▬ⱦfi◓│ 414.4 / ⅛╠ 362.6 / ⌐∕╣∙╣ ⇔√↓≤⅜ ╠⅛≤⌂∫√⁹

361002  

 

 

↕╣╢  

₡  ₢ 

 ̧ ─┼☻ⱦכ◘ ⌐╟╢ ⌐≈™≡─ ╩ ⌐ ╦╣√꜠ⱦꜙ

⁸┌╣╟⌐כ ≤⇔√ ─℮∟ 60 ⌐⅔™≡⁸ ⌐╟╢ ┼☻ⱦכ◘

─ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐⅔™≡⁸ ⌐ ™ ┼─ ╛ꜞfi ─ ─ ─

⅜ ↕╣≡™╢⁹ 

 ̧ ─◘fi◗ ⅜╙√╠∆ ⱦ☻⌐≈™≡⁸כ◘ №√╡⁸ ◦כ◄ꜞ◒꜠ה

ꜛfi ≤⇔≡ 2399 ⁸ ≤⇔≡ 107 ⁸ ≤

⇔≡⁸75.2 839 ≤∆╢ ⅜№╡⁸ ⌐ ℮◘fi◗─ ─ ⌐

∆╢ ╩ ∆╢≤⁸↓╣╠─ ⅜☻ⱦכ◘ №╢™│ ∆╢ ⅜ ⅎ

╠╣╢⁹ 

 ̧ ╛ ⌐╟╢◘fi◗ ┼─☻♩꜠☻│⁸ ─ ┼─◘fi◗ ─

╩ →╢↓≤⌐ ⅎ⁸◘fi◗─ ⌐╟╢ ─ ─ ╩ ⅝ ↓⇔⁸↓╣

╠─ ─ ≤⇔≡◘fi◗ ⌐╟╢ ⌐ ⌂ ⅜ ∂╢ ⅜№

╢⁹ 

 

⅜ ┼☻ⱦכ◘ ╓∆ ⌐≈™≡─ ╩ ⌐ ╦╣√꜠ⱦꜙכ⌐

╟╣┌⁸ ≤⇔√ 117 ─ ─℮∟⁸ ⌐╟╢ ─ ╩ ≠↑√╙─│

─ 59 ⁸ ─ ⌐≈™≡│ 13 ⁸ ה ─ ⅜ 24 ⁸ ⅜ 4 ≢№∫√≤⇔≡™╢⁹

⁸ ≤⌂∫√ │ ┘ ⌐ ⇔≡⅔╡⁸ ╩ ≤⇔√ │ ╕╣

≡™⌂™⁹361003  

⌐⅔™≡│⁸ ─┼☻ⱦכ◘ ⌐╟╢ ╩ ⇔√ │ ╠╣╢╙──⁸

⌐⅔™≡⁸ ⌐ ℮ ⌂ ─☻ⱦכ◘ ╩ ⇔√

⅜ ↕╣≡™╢⁹↓╣⌐╟╣┌⁸ ⌐╟╢ ─ ╛ ⌂ ─ ┘ ─

│⁸ ⌐⅔↑╢ ┘ ꜞfi⁸ ─ ╩ ↕∑╢ ⁸
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⌐╟╢ ─ ⌐╟╡⁸ ┘ ꜞfi─ ╩ ↕∑╢

↓≤⅜ ↕╣≡™╢ B1◦♫ꜞ○╩ ≤⇔√ MIROC3.2- HI ⌐╟╢ ╩ ⁹

361004 ╕√⁸ ∂ↄ ⌐⅔™≡⁸ ⌐ ℮ ─ ה ꜞ☻◒─

╩ ⇔√ ⌐╟╣┌⁸ ─ ⌐╟╡ ─ ⅜ ⇔⁸ ⌂ ⅜

∆╢╙──⁸ ─ ╛ ⌂ ─ ┘ ─ ⅜ ─ ≤⌂╢ ─

┼─ ╩ ↕∑⁸ ⌐⅔↑╢ꜞ☻◒⅜ ∆╢≤ ↕╣≡™╢⁹ ⅎ≡⁸

─ ⌐ ℮ ⌂ ─ ─ │⁸ ─ ≤≤╙⌐ ∆╢↓≤⅛

╠⁸ ─ │ ה ─ ⌐ꜞ☻◒╩ ╓∆≤ ↑╠╣≡™╢⁹361005  

─ ⌐№╢ ⌐⅔™≡│⁸ ⌐⅔↑╢ ⅜ ╠╣≡⅔╡⁸ ה

Eco- DRR ≤⇔≡ ↕╣≡™╢⁹ ⌐⅔™≡⁸21 RCP8.5 

◦♫ꜞ○╩ ⌐⅔↑╢ ╩ ⇔⁸ ⌐╟╢Ⱨכ◒ ─ ╩ ⇔√ ⌐

╟╢≤⁸ ⌐⅔↑╢Ⱨכ◒ │ 789m3/s ≢№∫√↓≤⌐ ⇔⁸ ⅜ ™≤

⇔√ ─Ⱨכ◒ │ 1145m3/s ≢№╢≤ ↕╣≡™╢⁹↓╣╠╩ 2016 8 ─ ─

≤ ∆╢≤⁸ ⅜ ™≤ ⇔√ ─Ⱨכ◒ │ 2.1 ⁸ ⅜№╢↓≤

⌐╟╢Ⱨכ◒ ─ │ 2.3 ≤⌂∫≡⅔╡⁸ ↕╣╢ ─ ⌐ ⇔≡

─ ⅜╟╡ ≤⌂╢↓≤⅜ ↕╣≡™╢⁹MRI- NHRCM02⌐╟╢

≤ ⸗♦ꜟ⌐╟╢ 361006)  

₈ ₉₈ ₉⌐⅔™≡ →╠╣√╟℮⌐⁸ ─ ─ ⌐⅔↑

╢ ─ ╛ ─ ⁸ ─ ⌐⅔↑╢ ─ ⁸

┘ ⌐⅔↑╢◒꜡꜡ⱨ▫ꜟ ╛ ─ ⁸ ┘

─ ⅜ ↕╣≡⅔╡⁸↓─╟℮⌂ ─ ─ │ ≤⌂╢ ⌐

╩ ╓∆ ⅜№╢⁹ ⅎ┌⁸ ─ ◖fiⱩ 11 ⌐≈™≡⁸ ⸗♦ꜟ

╩ ™≡ 2040 ⁸2090 ─ ╩ ⇔√ ⁸ ─ ⌐╟╡∆═≡─ ≢

⅜ ⌐ ∆╢⁸╙⇔ↄ│ ⅜ ∆╢ ⅜№╢≤ ↕╣≡™╢⁹RCP8.5◦

♫ꜞ○≢│ ╩ ╦∑√ ⅜ 2090 ≢│ 1980 ─ 0 25%⌐ ⇔⁸RCP4.5◦♫

ꜞ○≢╙ 11 4 ─◖fiⱩ⅜ ⅛╠ ∆╢ ⅜№╢≤ ↕╣≡™╢⁹

MIROC- ESM⸗♦ꜟ⌐╟╢ ╩ ⁹361007  

╕√⁸ ─◘fi◗ ⅜╙√╠∆ ⱦ☻⌐≈™≡⁸כ◘ №√╡⁸ כ◄ꜞ◒꜠ה

◦ꜛfi ≤⇔≡ 2399 ⁸ ≤⇔≡ 107 ⁸ ≤⇔

≡⁸75.2 839 ≤∆╢ ⅜№╢⁹361008 ─◘fi◗─ ⌐≈™≡⁸ ─

≤ ─ ⌐╟╡⁸2090 ⌐│ ─ ⌐ SRES B1◦♫ꜞ○╩ ⁸

№╢™│ (SRES A2◦♫ꜞ○╩ )∆╢≤─ 361009 ╩ ╕ⅎ╢≤⁸↓╣╠─ ◘

⅜☻ⱦכ ה ∆╢ ╙ ⅎ╠╣╢⁹ 

◘fi◗ ─ ≈ EcoDRR ≢│⁸◘fi◗ ⅜ ∆╢ ╛ ─ ≤⁸

◘fi◗⅜ ∆╢↓≤⌐╟╢ ─ ⅜ ⌂ ≢№╢⁹361010  ⌐◘fi◗ ─

⌐╟╢ ⌐≈™≡│⁸ ⌐ ∆╢ ≢ ◄Ⱡꜟ◑כ─ 86 ⁸∕─ ─

╕≢ ╘╢≤ 97 ╩ ↕∑╢↓≤⅜ ─◘fi◗ ╩ ≤⇔√ⱷ♃ ⌐╟╡

╠⅛⌐⌂∫≡™╢⅜ 361010⁸↓─╟℮⌂ ⌐╟╢ ─ │⁸◘fi◗ ─ ≤∕─ ─
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⌐ ⅝ↄ ∆╢⁹⇔√⅜∫≡⁸ ─ ⌐╟╡◘fi◗ ─ ─ ⅜ ∆

╢≤⁸ ⌐ ⌂ ⅜ ∂╢ ⅜ ↕╣≡™╢⁹361011)  

◘fi◗ ⅜ ⌂ ≢№╣┌⁸ ─ ⌐≤╙⌂™◘fi◗ ─ ↕╙ ⌐ ∆

╢√╘⁸ ⌐⅔™≡╙◘fi◗ ─ ≤ ⌐│ ⅝⌂ │ ∂⌂™≤ ⅎ╠╣╢⅜⁸

╛ ⌐╟╡ ⌂ ≤⌂∫√◘fi◗ ⌐⅔™≡│⁸◘fi◗ ─ ⅜

─ ⌐╟╢ ─ ⌐ ≢⅝∏⁸ ⅜ ∆╢ ⅜№╢⁹361011)   

╕√⁸╙℮ ≈─ ≢№╢ ─ ⌐≈™≡╙⁸◘fi◗ ⅜ ∆╢↓≤≢

─ ⅜ ╠⅛⌐⌂╡⁸ ⅜ ∆╢⁹◌ꜞⱩ ─◘fi◗ ⌐⅔™≡ ╦

╣√ ⌐╟╢≤⁸◘fi◗⅜ ≤ ─ ─ ╩ ⇔√ ⁸◘fi◗⅜ ⅝≡™

╢ ≤ ⇔≡⁸◘fi◗ ╩ ∆╢ ─ ┘ ╩ 5 ⌐ ↕∑╢≤™℮

⅜№╢⁹361011) ─ ⌐⅔↑╢ ─ │⁸◘fi◗ ─╖⌂╠∏⁸∕─

─ ⁸ⱴfi◓꜡כⱩ─ ⅜ √∆ ╙ ⅝™⁹⇔⅛⇔⌂⅜╠⁸ ≢─

⅜ ∆╢≤⁸∕─ ⌐№╢ ⅜ ⌐↕╠↕╣≡ ∆╢ ╙ ↕╣≡™

╢⁹361012) ╟╡⁸ ╛ ⌐╟╢◘fi◗ ┼─☻♩꜠☻│⁸ ─ ┼─◘

fi◗ ─ ╩ →╢↓≤⌐ ⅎ⁸◘fi◗─ ⌐╟╢ ─ ─ ╩ ⅝ ↓⇔⁸

↓╣╠─ ─ ≤⇔≡◘fi◗ ⌐╟╢ ⌐ ⌂ ⅜ ∂╢ ⅜№╢⁹ 

╩ ∆╢↓≤⌐ ∆╢ ─ ⌐ ⇔≡⁸◖fiⱩ ⁸ ⁸ ≤

◘fi◗─ ⁸▪ⱴ⸗ ⁸ ⁸◘fi◗ ─ 6≈─ ─ ─ ╩ ∫√ ⌐╟╣┌⁸

─ ─ ╩ ←√╘─ ≢ ╙ ⅛∫√─│ ─◖fiⱩ ≤

─◘fi◗ ≢№╡⁸ ™≢ ≤ ≤⅜ ⁸ ≤▪ⱴ⸗ ⅜ ≤⌂∫√

2100 ╩ ⇔⁸ ╩ ∆╢≤™℮ ≢ ╩ ⁹⇔√⅜∫≡⁸

⌐╟╢◖fiⱩ ─ ⁸◘fi◗ ─ ⌐╟╢ ─ ╩ ∆╢≤⁸ ≤⇔≡

─ ─ ⅜ ∆╢ ⅜№╢⁹361017)  

─ ⅜ ∆√╙⌐☻ⱦכ◘ ─ │ ↄ│⌂™⅜⁸√≤ⅎ┌◌◄♦ ─

╛◘◒ꜝ─ ─ ה ─ ⌐ ⇔⁸ ╛▬ⱬfi♩─ ╩ ⇔⌂™≤⁸

⌂≥─ ─☻ⱦכ◘ ╩ ↄ ⅜№╢↓≤⅜ ↕╣≡™╢⁹361014⁸361015  

╕√⁸ ⅛╠ ╠╣√ ─♃כ♦ ⌐╟╡⁸♩ꜝⱬꜟ◖☻♩ ╩ ™≡

─ fiꜛ◦כ◄ꜞ◒꜠─ ─ ╩ ⇔√ ⌐╟╣┌⁸ ─ ≤⇔√

536 ─ fiꜛ◦כ◄ꜞ◒꜠─ │ №√╡ 4,865 ⅛╠ 36,136,364 ⁸

1,684 ⅛╠ 19,842,105 ≤ ↕╣≡⅔╡⁸ ⌐╟∫≡ ╠╣╢ ─꜠◒ꜞ◄

fiꜛ◦כ ⌐┌╠≈⅝⅜№╢↓≤⅜ ↕╣≡™╢⁹↓╣╠╩╙≤⌐⁸ ─ ⌐╟╢

─ ╩ ⇔√≤↓╤⁸ fiꜛ◦כ◄ꜞ◒꜠│ ⅜ ™ ─ ⅜ ╩

℮ ⌐№╢ ⁸ ─ │ ─ ╩ ≈ ⅜ ↕╣√⁹↓╣⌐╟╡⁸

⌐⅔↑╢ fiꜛ◦כ◄ꜞ◒꜠─ ─ │⁸ ─ ╟╡╙ ⅝ↄ⌂╢

⅜ ╠╣≡™╢⁹361016  
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 ̧  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ / /  

⌂ ≤⇔≡⁸ ⌂ ⌐╟╢ ─ ⁸ ⌂ ─ ⁸

─ ⅜⁸ ─ ה ה ה ה ─ ⁸ ╛

─ ↄ─ ⌐⅔™≡ ⌐ ╩ ⅎ≡⅔╡⁸ ≤⇔≡ ה ה ⁸ ┘

─┼☻ⱦכ◘ ╩╙√╠⇔≡™╢≤─ ⅜№╢⁹ 

 

 ̧  

ₒ ₓ ≢│ ≢⅝⌂™ 

ה ─               ₒ ₓ ≢│ ≢⅝⌂™ 

ה ─ ה ⌂ ⅜ ⌂   ₒ ₓ ≢│ ≢⅝⌂™ 

⌐⅔™≡⁸ ⇔≡™╢ ─┼☻ⱦכ◘ ⌐≈™≡⁸ ≤─ ╩

⌐ ⇔√ │ ↕╣≡™⌂™⁹╕√⁸ ⌐≈™≡╙⁸ ─ ה☻ⱦכ◘

─ ╩ ≤⇔√ ⌐ ╠╣╢⁹ 

 

 ̧  

ₒ ₓ ™  

↕╣√ │ ─ ⌐☻ⱦכ◘ ╠╣⁸╕√ ⌂ ╡⅜№╢⁹꜠ ⱦꜙכ ⅛

╠╙⁸ ╛ ≤ ⇔≡ ⌐⅔↑╢ ⅜ ⌂™↓≤⅜ ↕╣≡™╢⁹ 

╕√⁸ ─ ╛ ≤⁸ ─☻ⱦכ◘ │ ₁≢№╡⁸ ⅎ≡ ☻ⱦכ◘

⌐≥↓╢№⅜ⱨ○♪כ꜠♩הכ☺♫◦╙≡™⅔⌐ ⅜ ≢№╢⁹ 

 

⌂⅔⁸ ─ │≡™≈⌐☻ⱦכ◘ ⅜ ↕╣≡™╢√╘⁸ ≤⇔≡

╩ ℮⁹ 

 

< ─ ה ─ > 

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

ₒ ₓ ™ 

⌐╟╢ ─ ╛ ⌂ ─ ┘ ─ │⁸ ⌐⅔↑╢

┘ ꜞfi⁸ ─ ╩ ↕∑╢ ⁸ ┘ ꜞfi─ ╩
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↕∑⁸ ─ ─☻ⱦכ◘ ⁸∕╣⌐ ℮ ꜞ☻◒─ ⅜ ↕╣≡™

╢⁹↓╣╠─ │⸗♦ꜟ⌐╟╢ ⌂ ⅜ ╠╣≡™╢↓≤⅛╠ ─ ⅜

╘╠╣╢╙──⁸ ↕╣√ │ ─ ⌐ ╠╣⁸╕√↓╣╠─ כ◘

ⱦ☻│ ⌐╙ ─ ╙ ↑╢↓≤⅛╠⁸ ─ ⅜ ⌐ ┬⅛⌐≈™≡│

⅜ ⇔≡⅔╡⁸ ≢│ ⅜ ≢№╢⁹ 

 

< ─ ⌐╟╢ ─ > 

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ ™ 

ₒ ₓ  

│ ≤⇔≡ ⌂ ╩ ╗ ↄ─ ─Ɫⱦ♃♇♩≤⇔≡ ≢№╡⁸

─ ≤ ⅎ╠╣╢↓≤⅛╠⁸↓╣╠─ ⅜ ─ ╩ ⇔≡ ─

⌐ ⅎ╢ │ ⅝™≤ ⅎ╠╣╢⁹ ⅎ≡⁸ │ ─ ─

╛ ⌐ ⇔√ ╩ ⇔≡™╢↓≤⅜ ™√╘⁸ ┼─ ╙№╡℮╢⁹

≢╙ - ─ ⌐⅔™≡⁸ ─ ╛ ─ ⌐ ℮

─ ה ⅜ ↕╣≡⅔╡( ₈ - ה ₉)⁸

│ ™⁹ ⁸↓╣╠─ ─ ⅜ ─ ╛ ┼ ⅎ╢ ⌐≈™≡

⇔√ │ ≢⅝≡™⌂™⁹ 

 

<◘fi◗ ⌐╟╢Eco- DRR > 

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ ™ 

ₒ ₓ ™ 

◘fi◗ ⌐╟╡╙√╠↕╣╢ Eco- DRR ( ) ─ ─☻ⱦכ◘

≤⁸◘fi◗ ─ ─ ╩ ╕ⅎ╢≤⁸↓╣╠─ ⅜☻ⱦכ◘ ╕√│ ∆╢

│ ⌐ ⅎ╠╣╢⁹ ⌐⅔™≡◘fi◗ ─ ☻ⱦכ◘ ╩ ∫√ │ ╠╣

≡™╢⅜⁸◘fi◗ ┼─ │ ↕╣≡™╢( ₈

- ₉)⁹ ╛ ⌐╟╢◘fi◗ ┼─☻♩꜠☻│⁸ ─ ┼─◘fi◗

─ ╩ →╢↓≤⌐ ⅎ⁸◘fi◗─ ⌐╟╢ ─ ─ ╩ ⅝ ↓⇔⁸↓╣╠

─ ─ ≤⇔≡◘fi◗ ⌐╟╢ ⌐ ⌂ ⅜ ∂╢ ⅜№╢⁹╕√

⌐⅔™≡│⁸◘fi◗ ─ ⌐╟╢ Eco- DRR ─ ⌐≈™≡─ ⅜ ↕╣≡⅔╡⁸

─ ⅜ ≢╙ ∂╢ │ ™⁹ 

⁸◘fi◗ │ ─ ⅜ ╪≢⅔╡⁸ ╙ ─ ⅜ ↕╣≡™╢⅜⁸ √

⌐◘fi◗ ─ ⅜ ⇔√ ⌐⅔™≡╙√╠↕╣╢ │≡™≈⌐☻ⱦכ◘ ⅜

⌂ↄ⁸∕─ │ ≢│ ≢№╢⁹ 
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< ≤ fiꜛ◦כ◄ꜞ◒꜠╢∆ > 

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

ₒ ₓ ™ 

◘◒ꜝ ─ ─ ╛ ─ ⌐≈™≡│⁸ ┘ ⅜ ↕╣≡⅔╡

( ₈ ∕─ - ₉)⁸↓─╟℮⌂ ⌐ ℮ ☻ⱦכ◘

☻ⱦכ◘ ─ ⅜⁸ ┼ ⅎ╢ ⌐≈™≡─ ╙ ↕╣╢⁹╕√⁸ ⌐⅔↑

╢ ─ ⅜⁸꜠ fiꜛ◦כ◄ꜞ◒ ─ ™ ─ ╩ ↕∑╢ ╩ ∂√

╙ ↕╣╢⁹ ⁸ ⌐╟∫≡ ─ ╛ ⅝↕⅜ ⌂╢↓≤⅜ ⅎ╠╣⁸↓─╟℮

⌂ ─ ⌂ ™╛⁸ ─ ⌂ ⌐≈™≡│⁸↕╠⌂╢ ⅜ ╕╣╢⁹ 
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3.4  

ה ⌐⅔↑╢ ⌐╟╢ ─ │⁸ 3- 5⌐ ∆≤⅔╡≢№╢⁹ 

⌐╟╢ ─ ╛ ⌂ ─ ╛ ─ ⁸ ™ ─ ⌂

≥─ ה │⁸∕╣∙╣⅜ ⌐ ⇔ ™ ─ ╛ ⁸ ─

╩ ↕∑√╡⁸ ה ─ ╛ ╩ ⅝ ↓⇔√╡∆╢⁹╕√⁸ ┘ ⌂

─ │⁸ ╩ ה ↕∑╢⁹↓╣╠─ │⁸ ₁⌂ ╛ ⁸

─ ⌐╙ ∆╢⁹ 

Ṩ

Ṩ ṕ Ṗ

Ḳ
Ḳ

Ḳ

Ḳ

Ṩ

Ṩ ṕ Ṗ

ḱ

( )ӷ

ṕ Ṗ

ṕ Ṗ

 

図 3-5 気候変動により想定される影響の概略図（自然災害・沿岸域分野）51 

 

 ̧ 文献数・構成等の変化 

─ ⌐⅔™≡⁸ ה ≢│⁸ ≢ ⇔≡™╢ ╩

™≡ 136 ─ 53 ⁸ 78 ⁸ 5 ╩ ⇔≡⅔╡⁸↓─℮∟⁸

─ ⅛╠ √⌐ ↕╣√ │ 95 ≢№╢⁹ ⌐ ╢≤⁸₈ ה

₉╛₈∕─ ₉⌐⅔™≡ ⅜ ⌐ ⇔≡™╢⁹ 

─ ⅛╠─ ─ ≤⇔≡│⁸ √⌐ ≤⇔≡₈ ⌂ ₉⅜

                                                        
51 │⁸ ⌐⅔™≡ ↕╣√ ─ ⅛╠⁸ ⌐⅔™≡ ↕╣╢ ה ─ ⌂

╩ ⇔⁸ ↕╣╢ ה ≤─ ╛ ┼─ ╩ ⌐ ⇔√╙─≢№╢⁹⇔√⅜∫≡⁸

─ ╛ ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹₈ ה ₉

│⁸ ─ ⌂ ™ ≤⁸∕─╒⅛ ה ⌐ ⌂ ╩ ╓∆ ™

─ ⌐ ↑≡™╢⁹ ⅜ ⌐⌂╡∆⅞╢─╩ ↑╢√╘⁸ ─ ⌂ ™ ─Ⱳ♇◒☻

─ │ ⇔≡™⌂™⁹ 
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↕╣√⁹↓─ ≢│⁸ ─ ─ ╩ ╕ⅎ⁸ ≤ ⁸ ≤

⌂≥⁸ ─ ⅜ ⌐ ⇔№℮↓≤≢⁸ ≢ ↓╢ ≤ ⇔≡ ⅛≈

⌂ ╩╙√╠∆ ╩ ⇔√⁹ 

 ̧ 気候変動による影響の概要 

─  

⌐ ⁸ ╛ ─ ╩ ⇔≡ ⇔√ ─ ⁸ ─

─ 930hPa ⌐╟╢ ⌂ ─ ⁸ ─ ╛

─ ⁸ ה ─╟℮⌂ ╛⁸ ─ ─ ⌐╟╡↓╣╕≢

⅜ ⌂⅛∫√ ⁸ ⌐⅔↑╢ ⌂ ┘ ™ ⌐⅔↑╢

∆═╡─ ⁸ ─ ╛ ─ ⁸ ⌐╟╢ ™⅜ ⇔≡™╢↓

≤╛ ─ ⌐╟╢ ─ ─ ─ ⅝ → ⅜ ∂≡™╢↓≤⅜

╠⅛≤⌂∫√⁹↕╠⌐⁸▬ⱬfi♩ה▪♩ꜞⱦꜙכ◦ꜛfi52⌂≥─ ╩ ™╢↓≤⌐╟╡⁸

╛ ⌂≥─ ⌐ ∆╢ ─ ⌐≈™≡╙ √⌐ ╠⅛⌐⌂╡≈≈№╢⁹ 

↕╣╢  

╩ ↓⇔℮╢ ─ ╛ Ⱨכ◒ ה ─ ╛ ─ ⁸

⌐╟╢ ─ ╩ ↑╢↓≤⅜ ↕╣╢ ─ ⁸ ─ ─ ⁸

─ ╛∕╣⌐ ℮ ─ ⁸ ─ ⁸ ה ┼─ ⁸

─ ╛ ─ ⌐╟╢ ─ ╛ ꜞ☻◒─ ⁸ ─ ⌐ ℮

─ ⁸ ╛ ™ ─ ─ ⅜ ↕╣≡™╢╒⅛⁸ ⇔™ ⌐⅔↑╢ ה

─ ─ ╛ ─ ⁸ ™ ─ ─ ─ ⅜ ↕╣≡™

╢⁹ 

 ̧ 重大性・緊急性・確信度評価の概要 

ה │⁸ ─ ⅜ ⌐ ┘⁸╕√⁸ ⅜ ∆╢ │ ↄ⁸

ה ה ┼─ ─ ┘ ⅜ ∆╢√╘⁸ │₈ ⌐ ⌂ ⅜ ╘╠╣

╢₉≤ ↕╣╢ ⅜ ™⁹ 

↓╣╕≢⁸ ⌂ ╩╙√╠⇔√ ⅜⁸ ⌐╟∫≡ ⇔√⅛≥℮⅛╩ ∆╢↓

≤│ ⇔⅛∫√╙──⁸ ≢│▬ⱬfi♩ה▪♩ꜞⱦꜙכ◦ꜛfi─ ≢⁸ ─ ⌐

⅜ ⇔√⅛≥℮⅛ ∆╢↓≤⅜≢⅝╢╟℮⌐⌂∫√⁹ ↕╣√ ⌐ ≠⅝

₈ ₉ ┘₈ ₉⁸₈ ה ∆═╡ ₉─ 3≈─ ⌐≈™

≡│⁸ ⅜ ↕╣√⁹╕√⁸₈∕─ ₉─ ⌐≈™≡│⁸ ⌐ ∂≡

™╢ ⅜ ↕╣√↓≤ ⅛╠⁸ ⅜ ≤⌂∫√⁹ 

◦♫ꜞ○⌐ ∂√ ╩ ⇔√₈ ₉₈ ₉─ ⅛╠⁸

2ϴ ≢№∫≡╙ ⌂ ⅜ ∂╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ 自然災害全般へ影響を及ぼす共通の外力について 

⌐≈™≡⁸ 29 7 ≢│⁸ ⌐╟╡ ∂ ⌐ ⌂ ╩

⇔≡ ╠∑⁸ 30 7 ≢│⁸ ≢ ⌂ ╩╙√╠⇔√⁹╕√⁸ ⅛╠

                                                        
52 ─ ⌐≈™≡ ─ ╩ ⌐ ∆╢ ⁹ 



179 

╩ ⌐ ™ ≢ ⌂ ≤⌂╢≤≤╙⌐⁸ ╛ ⁸ ⁸

─ ↄ─ ≢ 3⁸6⁸12⁸24 ─ 1 ─ ╩ ⇔√

19 ⌂≥⌐╟╢ ⅜ ↕╣≡™╢⁹╕√⁸ ⌐ ℮ ╛ ≈™≡│⁸

≢ ╩ ╢ ─ ╩ ⇔√ 30 21 ╛⁸ ╩

⌐ ↄ─ ≢ 1 ─ ╛ ╩ ∆╢ ⌂ ≤⌂∫√

15 ⌂≥─ ⅜ ↕╣≡™╢⁹ 

▬ⱬfi♩ה▪♩ꜞⱦꜙכ◦ꜛfi─ ╩ ™≡⁸ 30 7 ⌐⅔↑╢ ─

╩ ═√≤↓╤⁸ ─ ⅜⁸ 30 7 ─ ╩ 6.5 ↕∑√

⅜№╢↓≤⌂≥⅜ √⌐ ↕╣≡™╢⁹ 

─ ─ ─ ╩ ⇔√ ≢│⁸7 ⌐⅔™≡ ⅜ ⇔⁸

╩ ⇔√ ≢│⁸ ⌐ ∞↑≢⌂ↄ⁸ ≢╙ ⅜ ∆╢↓≤⅜ √⌐ ↕

╣≡™╢⁹ ≢│ ─ ─ ⌂ │ ╠╣⌂™╙──⁸ ≢│

≢─ ⌐ ─ ⅜ ⇔≡™╢Ɽ♃כfi⅜ ⅛∫√ ≢⁸

≢│ ─ ─╖≢ ⅜ ∆╢≤™∫√⁸ ─ ─ ⅜ ╠╣√⁹

╕√⁸ 30 7 ≤ ⇔√ │ ≢╙ ∆╢≤│ ╠⌂™╙──⁸╙⇔

≢ ≤ ─ ∆╢ ⅛╠ ⅜ ⇔√ ⁸ │ ⅜ ∆

╢↓≤⅛╠ ⅜ ∆╢ ╙ ↕╣≡™╢⁹ 

⌐⅔™≡│⁸21 ⌐⅛↑≡ ⌐╟╢ ™ ─ ⅜ ↕╣≡™╢⁹ 
 

ₒ ₓ 

 ⁸ ⌐≈™≡ ∆╢⁹ 

 

 ̧ ╛ ≥↑⌂≥⌐╟╡⁸ ⅜ ⇔⁸ ⅜ ⇔≡⁸ ⅛╠ ⅜

⌐№┤╣╢ ╩ ≤™℮⁹ 

 ̧ ─ ⅛╠ ⅜ ╣ │ ⇔≡ ╛ ⅜ ∆╢↓≤╩ ≤ ┬⁹ 

│⁸ ─ ╩ ⅝ ↓⇔≡™╢ ≢─ ╩ ≤⇔≡™╢√╘⁸∕─

│ ≢№╢⁹╕√⁸ ─ ⁸ ⌂ ≤ ⅜ ∆╢√╘⁸ ה

─ ⌐≤∫≡ ⅝⌂ ⌐≈⌂⅜╢⅔∕╣⅜ ™⁹  

 ̧ ⅛╠ ⅜ ╣⌂ↄ≡╙⁸ ─ ה ⌐ ⇔≡ ⌐ ↕∑╢ ╛ ╛

⌂≥⌐ ∆╢ ⅜ ↕™ ⁸ ∫√ ╩ ≢⅝⌂ↄ≡ ⅝ ↓↕╣╢ ╩

≤ ┬⁹ 

 ̧ ⅜ ↓╡╛∆™ ⌐│⁸ ⅜ →╠╣╢⁹ 

ü ⅜ ™ ≢⁸ ─√╘─ ╛ ┼─ ⌂≥─

⅜ ⌐ ™≈⅛⌂™⁹ 

ü ─√╘─ ╛ ┼─ ─ ⅜⁸∕╣╠⅜ ╣ ╗ ─

─ ⌐╟∫≡ ⌂ ╩ ≢⅝⌂™⁹ 
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 ̧ ⌐ ⇔≡ ⌂ ⅜⌂↕╣≡™╢≤ ⅝⌂ ╩╙√╠∆ ⅜№╢⁹╕√⁸

⌐ ⌐⅔™≡│ ⌐≈⌂⅜╢ ⅜№╢⁹ 

 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ─ ┘⁸∕╣⌐ ℮ ⌂ ⁸ ┼─

╩ ℮⁹ ─ ⌐╟╢ ┼─ ⌂ ⌐╟╢ ┼─ ⌐≈™≡

│⁸₈3.8 ─ ─ ₉≢ ╡ ℮⁹ 

⌐╟╡ ⅜ ∂╢ⱷ◌♬☼ⱶ  

 ̧ ⌐╟╡⁸ ⌂ ─ ╛ ⅜ ⅎ╢≤™℮ ⅜ ╣⁸↓─ ⁸

─ ╩ ⅎ╢ ─ ⅜ ⇔⁸ ⅜ ↓╡⁸ ╩ ∂↕∑╢

⅜ ∆╢⁹ 

 ̧ ⌐╟╡⁸ ─ ≤™℮ ⅜ ╣⁸↓─ ⁸ ↄ─ ≢│⁸

─ ⌐╟╢ ─ ┘ ┼─ ⌐╟╢ ─ ╩╙√╠

∆ ⅜ ∆╢⁹ 

 

─  

₡  ₢ 

 ̧ ─♃כ♦ ⌐╟╢≤⁸ ─ ⌐≈™≡│⁸∕─ ⅜

⌐ ⌐№╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ │ ≤⇔≡ ⌐№╢⁹↓─ ╩ ∆╢ √╢ ≤⇔≡

─ ⅜ →╠╣╢⁹ ⁸ ╩ ⇔√ ─ │

⁸ ≤╙⌐ ⌐№╡⁸ ╟╢ ─ ה ⅜

↕╣≡™╢⁹ 

 ̧ ↓╣╕≢─ ─ │⁸ ─ ⌐ ⇔≡ ≢№╢⁹ 

 ̧ │ ⌐╟╢ ⌐ ⇔≡ ≤⇔≡ ╩ ⅎ≡⅔╡⁸ ⅜╟╡ ⇔

™ ╩╙√╠∆≤∆╣┌⁸∕─ │ ⌐ ⅝™ ⅜№╢⁹ 

 ̧ 30 7 ⌐⅔™≡│⁸ ⌐ ℮ ─ ─ ╙№∫√≤↕╣

≡⅔╡⁸ ⌂ ─ ⌐ ⅎ⁸ ─ ╙ ⌐ ⇔√↓≤⌐╟

╡⁸ ≢ ≤ ⅜ ⌐ ∆╢⌂≥⇔√⁹ 

─♃כ♦ ⌐╟╢≤⁸ ─ 200mm ─ 53⌐ ∆╢

100 ─ ╛ 50mm ─ 54⌐ ∆╢ 30 ─ ⌂≥

⅜ ⌐№╢⁹411001) ╕√⁸ ⌐⅔↑╢ 20 ─ ⌐╟╢≤⁸

⌐ ┘╢ ™ ─ ⅜ ⌐№╢≤ ↕╣≡™╢⁹411002, 411003)

                                                        
53 51 ─ ⅛╠ ╘√ 1 №√╡─ 1901 2012 ⁹ 
54 ▪ⱷ♄☻⌐╟╢ ╩ 1,000 №√╡─ ⌐ ⁹ 
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⌐⅔↑╢ ─ ⌐ ∆╢ 1/100 1/200 ≤™℮

⌐ ─ ⌐≈™≡│⁸ ╩ ∆╢√╘ ╩ ↄ ╢ ⅜№╢↓

≤⅛╠⁸ ╩ ⌐ ∆╢ │╕∞ ╠╣≡™⌂™⁹ ⌐ ∆╢ ─

│⁸ ─ │№╢╙── ≤⇔≡ ≤⌂∫≡™╢⁹↓─ ⌐│⁸

⅜ ╘╠╣≡⅝√↓≤⅜ ⅝⌂ ≤⌂∫≡⅔╡⁸ ─ ╩ ─

∕╣≤ ⌐ ≠↑╢↓≤│≢⅝⌂™⁹⌂⅔⁸ ╩ ⇔√ │

⁸ ≤╙⌐ ⌐№╡⁸ ╟╢ ─ ה ⅜ ↕

╣≡™╢⁹ 

⅜ ⌐⅔™≡│⁸ ╛ ─ ╟╡ ™◄ꜞ▪┼─ ⅜ ⌐ ↄ⁸∕─ ™⅜

─ ≤≤╙⌐ ↄ⌂∫≡⅝≡™╢⁹↓℮⇔√ ╩ ╘ ≢ ⌂ ⅜ ↓╡⁸ ה

⌐╙ ⅝⌂ ⅜ ⅛╣≡⅝√⁹↓℮⇔√↓≤⅛╠ ⅜ ≢│⁸ ⌐ ╢╕≢ ⌐

⅜ ╘╠╣≡⅝≡™╢⁹ ─ │╕∞ ≢№╡⁸ ↄ─ ⌐⅔™≡│⁸

─ │ ─ ≤ ═╢≤ ™≤↓╤⌐≤≥╕∫≡⅔╡⁸

411004) ╙ ╘√ ─ ⌐╟╢ ─ │ ↕╣≡™⌂™⁹♄ⱶ╛

⁸ ⌐╟╡⁸ ╩ ↕∑╢ ╩ ⌐ ⇔≡™╢╙──⁸

⌐╟╢ ─ │ ⇔≡⅔╡⁸ ⁸ ─ ╩

╢ ⅜ ⇔≡⅔╡⁸ ⅜ ∆╢ ╣─№╢ ╩ ⇔√ ─

│⁸ ⁸ ≤╙⌐ ⁸ ╩ ⇔≡™╢⁹411005  

30 7 ⌐⅔™≡│⁸ ⌐ ℮ ─ ─ ╙№∫√≤↕╣≡™

╢⁹411006  ⌂ ─ ⌐ ⅎ⁸ ─ ╙ ⌐ ⇔√↓≤⌐╟╡⁸

≢ ≤ ⅜ ⌐ ∆╢⌂≥⇔√⁹↓─√╘⁸ ╛ ⌂≥─

─╖⌂╠∏⁸ ─ ™ ⌐⅔™≡╙ ⅜ ⇔√⁹

⌐⅔™≡⁸ ≤ ─ ⅜ ↄ⌂╢ ⅜ ⌂∫≡⁸ ─ ⅜ ╣⌐ↄↄ⌂╢⁸™╦

╝╢⁸Ᵽ♇◒►◊כ♃כ ⌐╟╡⁸ ╛ ≢─ ⅜ ⇔√↓≤⅜ ↕

╣≡™╢⁹411007)  ╕√⁸ 29 7 ≢│⁸ ⌐╦√╢ ╛

⅜ ⌂ ─ ≤⌂╡⁸∕╣⌐ ℮ ─ ⅜ ⌐ ⇔⁸ ╩ ╘ ↄ∆╟℮

⌂ ╩ ⅝ ↓⇔⁸ ⌂ ╩ ∆╢ ≤⌂∫√⁹411026  

⌐⅔™≡ ╛ ה ⅜ ╪∞√╘⁸ №√╡─ │ ⌐

№╡⁸ │ ↔≤⌐ ⅝⌂ ╩ ∆⌂⅛⁸ ⌂ │ ╘╠╣∏╒╓ ┌™≢

№╢ 5,300 1997 2018 ─ 411009 ⁹ 

╕√⁸└≤√┘ ⌂ ⅜ ⅝√ ⌐│⁸ ⌂ ─ ⅝↕⌐≤≥╕╠∏⁸

─ ⌐ ⅎ⁸ ─ ⌐╟╢ ─ ╛⁸ ─ ⌐╟╢ ─

ה ┼─ ⌂≥⁸ ≢⅝⌂™ ⅜ ∂╢↓≤⅜ ↕╣≡™╢⁹ 

╩ ∆╢≤⁸ ⅜ │ ⌐╟╢ ⌐ ⇔≡ ≤⇔≡ ╩ ⅎ⁸∕─

╩ ∆╢ ⅜ ╩ ╖ ⇔≈≈╙ ∞ ⌐№╢↓≤⅛╠⁸ ⌐≤∫≡ ⇔™

╩ ⅜↕╠⌐╙√╠∆≤⌂╣┌⁸∕─ │ ⌐ ⅝™≤ ⅎ╢⁹↕╠⌐⁸

⌐⅔↑╢ ─ ╙ ↕╣╢↓≤⅛╠⁸ ╙⁸ ⌐ ╦╢ ╩ ⅛

≈ ⌐ ה ∆╢√╘─ ╡ ╖⅜ ≢№╢⁹ 
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↕╣╢  

₡  ₢ 

 ̧ RCP2.6⁸RCP8.5◦♫ꜞ○⌂≥─ ⌐╟╣┌⁸ ╩ ↓⇔℮╢ ⅜ ─

⌂ ⌐⅔™≡ ⌐│ ⌐ ═ ⌐ ∆╢↓≤⅜ ↕╣≡

™╢⁹ 

 ̧ ─ ⅜⁸ ╩ ↕∑╢ ─ ⌐ ⇔≡⁸ Ⱨכ◒ ─

⁸ ─ ⅜≤╙⌐ ⅝ↄ⌂╢ ∆╢ ↓≤╩ ⇔≡™╢⁹↓─

─ ™⌐≈™≡│⁸ Ⱨכ◒ ⌐ ⇔≡ ─∕╣⅜│╢⅛⌐ ⅝

ↄ⌂╢≤ ↕╣╢⁹ 

 ̧ ╛ ⌐⅔™≡⁸ ⌐ ℮ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╡ ⅛╠ ╠╣√ ⌐⅔↑╢ ⅜ ⌐ ╕╣

┌⁸ ─ ↓╡╛∆↕│ ⌐ ∆⁹ 

 ̧ ↄ─ ≢│⁸ ─ ⅜ ─ ╩ ╛⇔⁸ ⌐╟╢

─ ╩ ↄ≤ ↕╣╢⁹ 

 ̧ ─ ╩↕╠⌐ ↕∑╢⌐│⁸∕╣╩ ∆╢ ⅝⌂ ≤⌂∫≡™

╢ ⸗♦ꜟ⌐≈™≡⁸ ⌐⅔↑╢ ╩ ↕∑⁸ ⌐ ╩☻כ◔

╛∆↓≤─ ⅜ ╘╠╣╢⁹ ≢│⁸ ─▪fi◘fiⱩꜟ ╩ ™ ─

╩ ⌐ ∆╢▪fi◘fiⱩꜟ ♩♇☿♃כ♦ d2PDF⁸d4PDF ╛⁸

╩ ↄ⇔⁸ ╛ ─ ⁸ ─ ╩ ↄ ∆╢

↓≤⅜≢⅝╢ ⸗♦ꜟ NHRCM02⁸NHRCM05⅜ ↕╣≡⅝≡™╢⁹ 

 ̧ ─ ╩ ⇔⁸ ─ ≢ ↓╡℮╢ ─ ╩ ∆╢ ╡

╖⅜⌂↕╣≡™╢⁹ 

 

IPCC 5 ≢│⁸ ⌐⅔↑╢ ─ ⌂ꜞ☻◒─ ≈≤⇔≡⁸™ↄ≈⅛─

⌐⅔↑╢ ⌐╟╢ ─ ⌂ ╛ ─ꜞ☻◒╩ →≡™╢⁹

411010)  

⅜ ⌐⅔™≡⁸ ╩ ⌐ ⇔√ │⁸ ⸗♦ꜟ─ ╩ ≤∆╢ ─╟

℮⌂ ╩ ≈⁹ 

 ̧ ⸗♦ꜟ⌐╟╢ ─ ◦♫ꜞ○≤─ ╖ ╦∑  

 ̧ ה ⸗♦ꜟ⌐╟╢ ⅛╠ ┼─ ⌐ ∂ ─  

╩ ╖ ╖  

 ̧ ≤ ה ⌐ ≠ↄ ╩  

 ̧ ─  
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 ̧ ה ⌐ ≠⅝ ╩  

 ̧ ⌐ ≠⅝ ⅜ ╛∕╣⌐ ℮ ⌐ ⅎ╢ ╩  

↓╣╠ ☻♥♇ⱪ⌐≈™≡Ɫ◙כ♪╩╟╡ ⌐ ∆╢꜠ⱬꜟ─ ╛♃כ♦ ╩

╗ ⅜ ↕╣╢╒≥⁸ ⌂ ─ │ ∆╢⁹ ⁸ ⅛╢ ≤ ꜠ⱬ

ꜟ≤─ ⱨ○♪כ꜠♩│⌐ ⅜ ⇔⁸∕─ ─ ⁸ ⌐⅔™≡ ⇔√ ⌐

∂≡ ─ ╩ ╢√╘─ ⅜ ₁⌐⌂↕╣≡⅔╡⁸₈ ⌐ ╩ ⅝⁸ ╩≥─╟℮⌐

⇔√⅛₉╙⁸ ─ ╛ ╩ ∆╢√╘─ ⌂ ≤⌂╢⁹ 

√≤ⅎ┌⁸ ⸗♦ꜟ⌐≈™≡ⱴꜟ♅⸗♦ꜟה▪fi◘fiⱩꜟ╩ ⇔⁸ ─

╩ ╘╟℮≤∆╢≤⁸⸗♦ꜟ─ ╩ ≤↕↨╢╩ ∏⁸ ⌐⁸ ─ ꜟכ◔☻

⌐ ℮ ╩ ⇔╟℮≤∆╢≤⁸♄►fi☻◔כꜞfi◓╩ ╗ ⅜ ≤

⌂╡⁸ⱴꜟ♅⸗♦ꜟה▪fi◘fiⱩꜟ─ │ ⇔ↄ⌂╢⁹↓℮⇔√ ≢⁸ ⌐⅔™≡│ ꜠

ⱬꜟ≢─ ─ ⅜ ≤⌂╡⁸ ⌐⅔™≡│ ─ ─≢ꜟכ◔☻

⌐ ⅜ ⅛╣╢⌂≥⁸ ⌐ ∂≡ ─ ⅜ ╕╢↓≤⌐⌂╢⁹ ─

╩ ↄ⁸№╢™│ ╩ ↄ ╣┌⁸ ⅜ ─ ⌐ ∆╢╟℮⌂ ─ ⌐ ∆

╢ ╙╡─ ⅜ ∆╢⅜⁸ ⅜ ∆╢√╘⁸ ─⸗♦ꜟ≢

↓╣╩ ℮↓≤│ ─ⱨ○♪כ꜠♩╙╣↓⁹™⌂≢ ≢№╢⁹ ≢│⁸ ⅜

2ϴ ┘ 4ϴ ⇔√ ─ ╩ ⇔√▪fi◘fiⱩꜟ ♇☿♃כ♦

♩ d2PDF⁸d4PDF ⅜ ↕╣≡⅔╡⁸ │ ™╙──⁸ ─▪fi◘fiⱩꜟ ╩

℮↓≤≢⁸ ╛ ⌂≥─ ─ ╩⁸ ⌐⁸⅛≈ ⌐ ⇔⁸╕√⁸

╟╢ ⅜╙√╠∆ ┼─ ⌐≈™≡╙ ─ ™ ╩ ↄ↓≤╙

≤⌂╡⁸ ⁸ ─ ─♩♇☿♃כ♦™ ╙ ╪≢™╢≤↓╤≢№╢⁹╕√⁸▪fi◘fiⱩ

ꜟ │ d2PDF╛ d4PDF╟╡ ⌂™╙──⁸ ⅜ 2km⁸5km≤ ↄ⁸ ╛

─ ⁸ ─ ╩ ↄ ∆╢↓≤⅜≢⅝╢ ⸗♦ꜟ NHRCM02⁸

NHRCM05╙ ↕╣≡⅔╡⁸↓∟╠⌐≈™≡╙⁸▪fi◘fiⱩꜟ ╩ ↄ∆╢╟℮⌂ ⅜⌂

↕╣≡™╢⁹ 

⌐⅔™≡│⁸ ╩│∂╘ ⱨ○♪כ꜠♩⌂₁ ─ ≢─ ╩ ╠╣╢√╘⁸

⌐⅔™≡⁸ ╩ ℮ ⌐ ⅎ╢ ─ ─ ⌐│ ─ ⅜

∆╢⁹∕─ ≢⁸ ╩ ↓⇔℮╢ ─ ⅜⁸ ─ ⌂ ⌐≈™≡

⌐│ ⌐ ═ ⌐ ∆╢↓≤⁸1 3 ≢№╢↓≤⌐≈™≡│⁸ ↄ─ ≢

⅜ ⇔≡™╢⁹411011, 411012, 411013, 411014, 411015, 411016)╕√⁸ ─ ⅜⁸ ╩ ↕∑╢ ─

⌐ ⇔≡⁸ Ⱨכ◒ ─ ⁸ ─ ≤╙⌐ ⅝ↄ⌂╢↓≤

╩ ⇔≡™╢⁹411011, 411013, 411014, 411016, 411004)  RCP8.5◦♫ꜞ○ 4ϴ ⌐ ─ ≢│⁸

─ 21 ⌐⅔↑╢ ה ⌂≥⌐≈™≡ ⇔√ ⌐⅔™≡⁸ ⅜ ≤

⇔≡™╢ ─ 1.3 ⌐ ∆╢≤─ ╩ ⇔≡™╢⁹╕√↓─ ⌐ ≠™≡⁸RCP2.6

◦♫ꜞ○ 2ϴ ⌐ ─ ≢│⁸ 1.1 RCP8.5◦♫ꜞ○ 4ϴ ⌐ ⁸RCP2.6◦

♫ꜞ○ 2ϴ ⌐ ─ ⌐⅔™≡⁸ ─ 109─ ⌐≈™≡─

─ ⅜∕╣∙╣ 1.4 ⁸ 1.2 ≤⌂╢↓≤ ┘⁸ ⌐⅔↑╢ ─
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⌐ ∆╢ ─ 55⅜∕╣∙╣ 4 ⁸ 2 1/100 ≢│∕╣∙

╣ 1/25⁸ 1/50 ≤⌂╢↓≤╩ ⇔≡™╢⁹ ⁸ ⁸ ⁸

⌐⅔™≡│⁸RCP8.5◦♫ꜞ○⌐ ∆╢4ϴ ─ ⁸ │ 1.4 ╩ ⇔

≡™╢⁹↓─↓≤⌐≈™≡⁸ ⌐≈™≡│⁸ ⅜ ™╙──⁸ ⌐╟╢

⅜ ⅝ↄ⁸ ─ ⅜ ↄ⌂╢√╘⁸ ─ ⅜ ↄ⌂╢↓≤⁸

⌐≈™≡│⁸ ─ ⅜ ↄ⁸ ⅜ ⌐ ↕╣╢≤≤╙⌐⁸ ⅜

╩ ⌐ ╢ ⌐ √╢↓≤≢ ⌐ ⅜ ╡╛∆ↄ⌂╢↓≤⌐ ⇔≡™╢≤ ⅎ╠

╣╢⁹ 3000 ⁸ 5400 ─▪fi◘fiⱩꜟ ╩ ☻כⱬ♃כ♦√⇔ d4PDF56╩

⁹411017, 411005, 411018)  ╩ ⌐⁸RCP8.5◦♫ꜞ○╩ ≤⇔PMP

╩ ⇔√ ≢│⁸2080 9 2100 8 ⌐⅔™≡ ≢№╢ ⌐⅔™≡

72 ─ PMP⅜ 484mm≤⌂╡⁸◌☻ꜞfi ─ 318mm╩ ╡⁸ ─ PMP╟╡

140mm ⅝ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹∕─ ╩ ™≡ ⇔√PMF │

36,000m3/s ≤⌂╡⁸ ─ PMF⌐ ⇔≡ 10,000 m3/s ⅝ↄ⌂╢↓≤╙ ↕╣≡™╢ MRI-

NHRCM20╩ ™≡ ↕╣√ ⸗♦ꜟ ♃כ♦ ╩ ⁹411019) ╕√⁸

RCP8.5◦♫ꜞ○╩ ≤⇔⁸ ⁸ ⁸ ⌐⅔↑╢ 2050 9 2111 8

─ ◒ꜝ☻ 1/ 1000 ⌐ ∆╢ ─ ⌐≈™≡ ⇔√ ≢│⁸

─ ◒ꜝ☻ ─ 1.5 1.8 ⌐ ⇔⁸ ◒ꜝ☻ ╙ ⌐╟∫≡ ∆╢

↓≤⅜ ↕╣≡™╢ d4PDF⅛╠ √ ╩♃כ♦ ⁹411020)  2050 ⌐⅔↑╢ ─

≤ ╩ ⇔√ ≤⇔≡⁸ ⌐⅔↑╢ 1/ 100 ┘ 1/ 50─

─ ╩ ™≡ ⌐⅔↑╢ ─ ─ ╩ ⌡ 50 ≤

⇔≡ ⇔⁸ 1/ 50╕≢─ ⌐ ⅎ℮╢╟℮ ↕╣√ ─№╢ ⌐⅔™≡⁸

⌐ ╩⇔⌂™ ⌐ ⇔℮╢ ╩ 1 √╡─ ≤⇔≡ ⇔√╙─

╩ ⇔√╙─⅜№╢⁹ │RCP2.6◦♫ꜞ○⌐⅔™≡6≈─GCM─ ⅜1 4,266

⁸RCP8.5◦♫ꜞ○⌐⅔™≡ 6≈─GCM─ ⅜ 1 4,458 ≤ ↕╣⁸ ─

⅛╠∕╣∙╣ 2.7% 4.1% ∆╢↓≤⅜ ↕╣√⁹RCP8.5◦♫ꜞ○⅛╠ RCP2.6◦

♫ꜞ○⌐ ╩ ∆╢↓≤⌐╟╢ │ 192 ≤ ↕╣√⁹╕√⁸

⌐⅔↑╢ 1/ 100─ ⌐⅔™≡⁸3m ⇔√ ─ ╩ ╩

⇔⌂™ ┼≤ ⌐ ⅎ√ ⁸ ⌐⇔≡ 4380 ⁸10m─ │ 576 ─

⅜№╢↓≤⅜ ↕╣≡™╢ GFDL- CM23 HadGEM2- ES MIROC5MRI- CGCM3CISRO-

Mk3- 6- 0 IPSL- CM5A- LR─ 6 ≈─ GCM╩ ™≡ ⌐⅔↑╢ ╩ ╘⁸∕╣╩ ≤

⇔√ ⁹411021)  

↕╠⌐⁸ ⌐╟╡ ⅛╠ ╠╣√ ⌐⅔↑╢ ─ ⅜ ⌐

∑┌ ⌂ ⅜ ∂╢↓≤│ ╠⅛≢№╢⁹ ⌐⅔↑╢ ⌐╟╢ ꜞ☻◒

─ ╩ ⇔√ ≢│⁸RCP8.5◦♫ꜞ○⌐ ∆╢ 4ϴ ─ ⁸2090 ⌐⅔™≡

⅜ ∆╢╒⅛⁸ ≢№∫≡╙ ⅜ ⇔⁸ ⅛╠ 50cm ─ ≤

                                                        
55 ─ │⁸ ⌐ ≤⇔≡™╢ ⌐ ∆╢╟℮⌐⁸ ╕≢⌐ ╠╣√

⌐ ≠™≡ ↕╣≡™╢⁹↓─√╘⁸ ⅜ ∂╢≤⁸ ∂ ─ ≢╙ ⅜ ∆╢

↓≤≤⌂╢⁹ 
56  ⌐ ∆╢▪fi◘fiⱩꜟ ☻כⱬ♃כ♦ database for Policy Decision making for Future 

climate change ─ ⁹ 
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⌂╢ 1m ╛ 1 ⅜ ∆╢ ─ ≤⌂╢ 3.2m ╙ ∆╢

⅜ ↕╣≡™╢⁹411022 ╕√⁸ ─ ─ ⅜⁸ ≢│ 300 ≤

⌂∫√─⌐ ⇔⁸4ϴ ≢│ 1,530 5.1 ≤⌂∫√↓≤⅜ ↕╣≡™╢⁹

411029)  

─ ꜞ☻◒⌐≈™≡⁸ ◦♫ꜞ○ SSP;Shared Socioeconomic Pathways ╩ ™

≡ ⇔√ ⅜№╢⁹SSP◦♫ꜞ○│⁸ ≤ ─ ╩ ⌐SSP1 5≢ ↕╣╢⁹

SSP1 ⌂ │⁸ ⁸●Ᵽ♫fi☻≤╙⌐ ≢№╡⁸ ⌐ ⇔⁸∕─

╙ ™◦♫ꜞ○≢№╢⁹SSP2 ⌂ │⁸SSP1 ≤ SSP3 ─ ⌐ ⇔⁸SSP3

╕⇔ↄ⌂™ │⁸ ⁸●Ᵽ♫fi☻≤╙⌐ ↄ⁸ │ ⁸ │ ∆╢◦♫ꜞ○

≤⌂╢⁹SSP4 │⁸ ⁸ ≢ ⅜ ↄ ↕╣√ ≤⌂╡⁸

│ ™⅜ │ ≤⌂╡⁸SSP5 │⁸ │ ↄ ╙ ™⅜⁸

◄Ⱡꜟ◑כ│ ⌐ ∆╢◦♫ꜞ○≢№╢⁹ ⌐╟╢ ⌂ │⁸ ─

≢ 1,100 ≥꜡כꜚ ↕╣≡™╢⅜⁸SSP5╩ ™√ ≢│⁸ ─ ⅜⁸1.5ϴ─

≢ 240 ⁸2ϴ ≢ 520 ⁸3ϴ ≢ 1,000 ⌐ ∆╢↓≤⅜ ↕╣≡⅔╡⁸3ϴ ─

─ │⁸ 1 2,500 ⅜≥↓╢⌂≥꜡כꜚ ↕╣≡™╢⁹ ≢⁸SSP3≢│⁸

⌂ ─ │ ↕ↄ⌂╢↓≤⅜ ↕╣≡™╢ ∕╣∙╣+160 ⁸+320 ⁸+620 ⁹411023  

⌐ ╢ ≢─ ⌐≈™≡│⁸ ⅜ ™ ⅜⁸ ─ ™ ─

⅜ ⌐ ↕™⁸⇔√⅜∫≡ ⌐ ⅛∫≡ ⅜ ⌐ ⅝ↄ⌂∫≡™ↄ≤─

⅜ ≢ ↕╣≡™╢⅜ A2 ◦♫ꜞ○╩ ≤⇔√ RCM20⌐╟╢ ╩

411012, 411024)⁸ ╩ ⌐⇔√ ⌐ ⇔≡ │ ⌂™⁹ 

⸗♦ꜟ⌐╟╢ ─ ╩ ™╢╙──⁸ ─▪ⱪ꜡כ♅≤│ ╩ ⅎ⁸

─ ╩ ה ≤⇔≡ ╡ ╪∞ ╩ ™⁸ ⌐

∆╢ ─ ╩ ∆╢≤™℮▪ⱪ꜡⁸╡╟⌐♅כ ─ ≢ ↓╡℮╢ ─

╩ ∆╢ ╡ ╖⅜⌂↕╣≡™╢⁹411025) ─ ╩ ⇔≡⁸ ╩

≤⇔⁸ ⌐⅔↑╢ ─ ╩ ⇔√ ≢│⁸ ─Ⱨכ

◒ ⅜ ⌐⅔↑╢ ╩ ∫√↓≤⅜ ↕╣≡™╢⁹411026)   ↓─╟℮⌂

─ ≤⁸∕─ ⌐╟╢ ─ ╙⁸ ⌐ ∆╢ ─ 1 ≈─ⱳ▬fi♩≤⌂╡

╢⁹⌂⅔⁸ ─ 27 5 ⌐ ™⁸ ⌐⅔™≡ ≤⌂╢ ╩ ≤⇔

√ ⌐ ╢ ╩⁸ ⇔ ╢ ─ ╩ ≤⇔√

⌐ ∆╢≤≤╙⌐⁸∕╣⌐ ⇔√ Ɫ◙כ♪ⱴ♇ⱪ╩ ⇔≡™ↄ≤↕╣≡™╢⁹411027  

⌐ ╦╢ ⌐ ⇔≡│⁸ ─ ⅜ ─ ╩╙√╠⇔⁸ ╩

⌐ ↕∑╢ ─ ╩ ≤⇔√ ┘ ─ ╩ ⌐∆╢

≤™℮ ⅛╠⁸ ꜞ☻◒ ─ ╩ ∆╢ ⅜№╢⁹411028) ≤ ─

─ ⁸ ┘ ≤ ─ ─ ⌐≈™≡⁸ │₈ ה ∆═

╡ ₉╩ ⁹ ╕√⁸ ™ ⅜ ∆╢ ⅜ ∆╢ ⌐│ ┼─ ─ ╩

∆╢⌂≥⁸ ─ ⅜ ─ ⌐ ∆╢ ⅛╠─ ⅜ ≤⌂╢

⅜№╢⁹↓╣╠⌐≈™≡│⁸╕∞◦♫ꜞ○ №╢™│ ⌂ ⌐≤≥╕∫≡™╢⅜⁸

↓─╟℮⌂ ╙ ╘⁸ ќ ќ ─ ќ ≤™℮ ─ ⌐ ╦╢◦☻♥ⱶ
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∞↑⌐ ∑∏⁸ ₁─ ╛ ≢─ ╩ ╗ ┘∕╣╠⌐╟╡ ↕╣

╢ ◦☻♥ⱶ ┼─ ╙ ⌐ ╘≡ ↄ↓≤⅜ ≢№╢⁹ 

⁸ ⌐ ↄ─ ╛♀꜡ⱷכ♩ꜟ ⅜ ⅜╢ ⌐⅔™≡│⁸ ─

⅜ ─ ┘ ─ ╩╙√╠∆↓≤⅛╠⁸ ─ ∞↑≢⌂ↄ

─ ╛ ─ ╙ ⇔≡⁸ ⌐ ╓∆ ╩ ∆╢ ⅜№╢⁹

⌐│⁸ ─ │ ─ ╩ ╛⇔⁸ ⌐╟╢ ─ ╩╕⌡ↄ≤

↕╣╢⁹411010, 411028, 411024)  ⌐⅔™≡│⁸ ─ ─ ─ ⅜ ⌐ ↕╣≡⅔

╠∏⁸ ─ ≤⁸ ─ ╛ 57 ─ ╩ ⌐ ⇔√

⅜ ↕╣≡™╢⁹ 

ה ה ─ ≤  

 ̧  

ₒ ₓ 

RCP2.6 ┘ 2ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

│ ⌐ ┘⁸ ∆╣┌ ∆╢⁹ ⅜ ∆╢ │ ™⁹ │

╩ ╗ ─ ≤⌂∫≡ ╣⁸∕─ ⌐╟∫≡│ ◄ꜞ▪─ ╩ ⌐╦√╡

↕∑╢ ╙№╢↓≤⅛╠⁸ ╩ ≈⁹ ⅜ ∂╢ ⅜№╢◄ꜞ▪│

ꜞ☻◒⌐ ⌐ ⇔⁸ ─ ⌐⅔™≡ ⌂ ╩ ↕∑╢↓≤│

≢№╡⁸ ◄ꜞ▪│ ⌐ ∆╢ ╩ ⌐ ∆⁹ ה ∕╣╠⌐ ℮

ה ה ⌂≥─ ה ╩ ╗ ⅜ ↓∆ ⌐╟╢ ⌂ ה ה ┼─

─ ┘ ⅜ ∆╢⁹ 

RCP2.6 2ϴ  

─ 109─ ⌐≈™≡─ ─ │ 1.2 ⁸ ⌐

⅔↑╢ ⌐ ∆╢ ─ │ 2 ≤⌂╢↓≤⅜ ↕╣≡™╢⁹2050 ⌐

⅔↑╢ ─ │ 1 4,266 ≤ ↕╣≡™╢ ─

⅛╠ 2.7% ⁹ 

RCP8.5 4ϴ  

─ 109─ ⌐≈™≡─ ─ │ 1.4 ⁸ ⌐

⅔↑╢ ⌐ ∆╢ ─ │ 4 ≤⌂╢↓≤⅜ ↕╣≡™╢⁹2050

2111 ⌐⅔↑╢ ◒ꜝ☻ 1/ 1000 ⌐ ∆╢ ╙ 1.5 1.8 ⌐

∆╢↓≤⅜ ↕╣≡™╢⁹2050 ⌐⅔↑╢ ─ │ 1 4,458 ≤

↕╣≡™╢ ─ ⅛╠ 4.1% ⁹ 

                                                        
57 ─ ╛∕─ ─ ─ ₁ ⁹ 



187 

 ̧ ₒ ₓ ™ 

⁸ ⌐ ↑≡ ⌐╟╢ ꜞ☻◒⅜ ⇔≡™ↄ≤─ ⅜ ↕╣≡™╢⁹

─ ⌐ ⅜ ∆╢⅛≥℮⅛⌐≈™≡│ ⅜ ™╙──⁸ ⌐ ∆

╢ ⅜ ∂≡ ™↓≤ ⅎ┌⁸ ה ─ ╛♁ⱨ♩ ─ ⌐⅔™≡ ≤⌂

╢ ⁸ ⁸ ─ ⁸ ה ┼─ ╩ ╕ⅎ╢≤⁸ │ ⌂

™≤ ↕╣╢⁹ 

 ̧ ₒ ₓ ™ 

◦♫ꜞ○╩ ╖ ╪∞ ⸗♦ꜟ╩ ⌐⁸ ⸗♦ꜟ⁸ ≢─

⸗♦ꜟ⁸ ≤ ה ⌐ ≠ↄ ⁸ ⁸ ⌐ ↕

╣╢◄ꜞ▪─ ⌐ ≠ↄ ≤™℮ ⅛╠⌂╢ ╩ ⇔≡─ ⅜

─ ≢ ↕╣≡™╢⁹ ╩ ↓⇔℮╢ ─ ⅜⁸ ─ ⌂ ⌐≈™

≡ ⌐│ ⌐ ═ ⌐ ∆╢↓≤⁸∕╣⌐ ℮ ─ ⅜ ⌐ ∆╢

↓≤⌐≈™≡⁸ ↄ─ ⅜ ─ ╩ ⇔≡™╢⁹  
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2   

─ ⌐≈™≡│⁸ ─ ╩ ⁹ 

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ─ ┘⁸∕╣⌐ ℮ ⌂ ⁸ ┼─

╩ ℮⁹ ─ ⌐╟╢ ┼─ ⌂ ⌐╟╢ ⌐⅔↑╢ ─

⌐≈™≡│⁸₈3.8 ─ ─ ₉≢ ╡ ℮⁹ 

⌐╟╡ ⅜ ∂╢ⱷ◌♬☼ⱶ  

 ̧ ⌐╟╡⁸ ⌂ ─ ╛ ⅜ ⅎ╢≤™℮ ⁸ ≢╙⁸ ⌐≈

⌂⅜╡╛∆™ ⌐ ∆╢ ─ ╛ ⅜ ⅎ╢≤™℮ ⅜ ╣⁸

↓─ ⁸ ─ ⅜ ∆╢⁹ 

 

─  

₡  ₢ 

 ̧ ─♃כ♦ ⌐╟╢≤⁸ ─ ⌐≈™≡│⁸∕─ ⅜

⌐ ⌐№╡⁸ 1/5 ╛ 1/10 ─⁸ ⌐ ∆╢ ─ ⅜

50 ≢ ⌐ ⇔≡⅝≡™╢⁹ 

 ̧ ↓╣╕≢─ ⌐╟╡ ↕╣√ ⌐ ∆╢ │⁸ ╩ ⌐⇔√

≢╙⁸ ─ ⌐ ⇔≡ ⇔≡™╢⁹ 

 ̧ ⌐ ╘╢ ⌐╟╢ ─ 2005 2012 ─ │⁸ ≢│

40%≢№╡⁸ ╩ ⅎ╢ ⁸ ⁸ ⁸ ≢│∕╣╩ ╢ ≤⌂∫√⁹ 

 ̧ ↓─╟℮⌂ ⌐ ∆╢ ─ ┘ ─ │⁸ ─ ꜠ⱬꜟ⅜

™ ⌐⅔↑╢ ─ ─ ⌐ ⇔≡™╢ ⅜№╢⁹ 30 7

⌐⅔™≡│⁸ ⌐ ℮ ─ ─ ╙№∫√≤↕╣≡⅔╡⁸

⌐╟╢ ⁸ ─ ─ 9 ⅜ ─ ─ ⅜ ≢№╢

≢ ⇔√↓≤⅜ ↕╣≡™╢⁹ 

 

─♃כ♦ ⌐╟╢≤⁸ ─ 200mm ─ 58⌐ ∆╢

100 ─ ╛ 50mm ─ 59⌐ ∆╢ 30 ─ ⌂≥

⅜ ⌐№╢⁹412001) 1/5 ╛ 1/10 ─ ⌐ ∆╢ ─ ⅜ 50 ≢

⌐ ⇔≡⅝≡™╢≤─ ⅜ ↕╣≡™╢⁹412002) ≢⁸↓╣╕≢─ ⌐╟╡

↕╣√ ⌐ ∆╢ │⁸ ╩ ⌐⇔√ ≢╙⁸ ─ ⌐ ⇔≡

⇔≡™╢⁹ 

⌐ ╘╢ ⌐╟╢ ─ 2005 2012 ─ │⁸ ≢│ 40%

                                                        
58 51 ─ ⅛╠ ╘√ 1 №√╡─ 1901 2012 ⁹ 
59 ▪ⱷ♄☻⌐╟╢ ╩ 1,000 №√╡─ ⌐ ⁹ 
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≢№╡⁸ ╩ ⅎ╢ ⁸ ⁸ ⁸ ≢│∕╣╩ ╢ ≤⌂∫√ 68,85,95,52% ⁹

412003)  

─ ─ ⅜⁸ ─ ꜠ⱬꜟ⅜ ™ ⌐⅔↑╢ ─

─ ⌐ ⇔≡™╢ ⅜№╢⁹ ה ╩╙√╠∆ ⅜ ⌐╟╡

ⅎ╣┌⁸ ⌐∕─╟℮⌂ ─ ─ ╩ ╘╢≤ ↕╣╢⁹ 30

⌐⅔™≡│⁸ ⌐ ℮ ─ ─ ╙№∫√≤↕╣≡™╢ 412004)⁹ ⌂

─ ⌐ ⅎ⁸ ─ ╙ ⌐ ⇔√↓≤⌐╟╡⁸ ≢ ≤

⅜ ⌐ ∆╢⌂≥⇔√⁹╕√⁸ ⌐╟╢ │ ╩ ⌐ 19 88

≢ ⇔√⁹412005) ─ ⌐╟╢≤ ⌐╟╢ ⁸ ⅜

15,186 ≢ ⇔≡™╢⁹412009)  

 

↕╣╢  

₡  ₢ 

 ̧ ╛ ⌂≥─ ↕╣√ ⌐≈™≡│⁸ ⅜ ╪

≢⅝≡™╢⁹↕╠⌐ ⌂⁸ ─ ≤⌂ꜟ☿כⱤכ☻ ⌐╟╡ ─

╩ ∂↕∑╢╟℮⌂ ─ │⁸ ⌐⅔↑╢ 8 ─ ⅜

∆╢ⱷ◌♬☼ⱶ╩ ⇔√ ╙№╢⁹ 

 ̧ RCP8.5◦♫ꜞ○╩ ™≡ ⌐⅔↑╢ ─ ╩ ∫√ ⁸ ─

1/ 5 ─ ⌐ ⇔√ ╩ ⇔√ ≢╙⁸21 ≢│

─ ┘ ⅜ ⇔⁸ ⌐╟╡ ─ ╩ ↑╢↓≤⅜

↕╣╢ ╙ ∆╢ ⅜ ↕╣√⁹ ⁸ ─ ╩ ⇔√ │⁸

─ ⅜ ⅝ↄ⁸ ─ ≤ ═≡ ꜞ☻◒ ⅜ ∆╢

⅜ ↕╣≡™╢⁹ 

 ̧ RCP8.5⌐ ∆╢◦♫ꜞ○╩ ≤⇔⁸ ⌐⅔↑╢ ─ ╩

⇔√ ≢│⁸2080 2099 ⌐⅔™≡ ⅜ ─ 2 ⌐ ∆╢↓≤╩

⇔≡™╢⁹ 

 ̧ ╛ ─ ↄ─ ≢│⁸ ⅜ ∆╢ ─ ╛ ─

⌐╟∫≡⁸ ⅛╠ ╩ ⇔≠╠ↄ⌂╢↓≤⌐╟╢ ─ ⅜ ⅎ⁸

─ ╩ ↄ≤ ↕╣╢⁹ 

 ̧ ⌐│⁸ ─ ה ⌐ ∆╢ ⅜ ∆╢√╘⁸ ⅜

⌐╟╡ ⇔⁸∕↓⌐ ─ ⅜ ⌂╣┌⁸∕─ │ ⅝™⁹ 

 ̧ ─ │⁸ ⌐ ┼─ ╩╙√╠∆↓≤╙ ↕╣╢⁹ 

 

⌐╟╢ ה ─ │⁸ ⅛╠─ ⌐ ∆╣┌⁸

╡╟─ꜟכ◔☻ ↕™ ⌐╟∫≡╙√╠↕╣⁸∕─ ╙ ↕™⁹↓─ │⁸ ─
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⌐╟╡⁸ ─ ⌂ ╛ ⅜ ⌐ ⇔√ ⌐⅔™≡ ⇔≡™╢

╛ ⌂≥─ ↕╣√ ⌐≈™≡│⁸ ⅜ ╪≢⅝≡™╢⁹╕√⁸

⌂⁸ ─ ≤⌂ꜟ☿כⱤכ☻ ⌐╟╡ ─ ╩ ∂↕∑╢╟℮⌂ ⌐

≈™≡│⁸ ⌐⅔↑╢ 8 ─ ⅜ ∆╢ⱷ◌♬☼ⱶ╩ ⇔√

⅜№╢⁹↓─ ⌐╟╣┌⁸ ─ ─ ⌐ ℮ ─ ⌂ ◦

ꜛ꞉ꜟ♃כ SSI ─ ⌐╟╡⁸ ⌐⅔™≡ ╩ ↕∑╛∆ↄ

⇔√↓≤⅜ ↕╣≡™╢ 412006 ╩╙√╠∆ ─ ⅜ ↕™↓≤│⁸

╩ ∆╢√╘─ ⅜ ⌐ ↄ≡ ╗↓≤╩ ⇔⁸ ⌐♃כ♦ ≠

ↄ ─ ⅜⁸ ─ ⌐≈™≡ ─ ╩ ⅎ╢↓≤⌐⌂╢⁹ 

RCP8.5◦♫ꜞ○╩ ⌐⁸ ⌐⅔↑╢ ─ ╩ ∫√ MRI- NHRCM02⌐

╟╡ ↕╣√ ≤ 21 ─ ─ ╩ ⁸ ─ 1/ 5 ─

⌐ ⇔√ ╩ ⇔√ ≢╙⁸ ─ ┘ ⅜ ∆╢

⅜ ↕╣≡™╢⁹╕√⁸↓╣⌐╟╡⁸ ⌐╟╢ ꜞ☻◒ 60 ⅜ ╦╠⌂

™≤ ⇔√ │ 21 ⌐⅔™≡ ∆╢ ⅜ ↕╣√⁹ ⁸ ─ ╩

⇔√ │⁸ ─ ⅜ ⅝ↄ⁸ ─ ≤ ═≡ ꜞ☻◒ ⅜

∆╢ ⅜ ↕╣≡™╢⁹412006)  RCP8.5⌐ ∆╢◦♫ꜞ○╩ ≤⇔⁸ ⌐⅔↑╢

─ ╩ ⇔√ ≢│⁸2080 2099 ⌐⅔™≡⁸ 1,932 /

≤⌂╡⁸ ─ 2 ⌐ ∆╢↓≤╩ ⇔≡™╢ GCM20⌐╟╡ ↕╣√ ♦

╩♃כ ⁹412007)  

ↄ─ ≢│⁸ ⅜ ∆╢ ─ ⌐╟∫≡⁸ ⅛╠ ┼

╩ ⇔⌐ↄↄ⌂╢↓≤⌐╟╢ ─ ⅜ ∆╢⁹╕√⁸ ⇔⌐ↄ™ ⅜ ∆

╢↓≤⌐╟∫≡⁸ ─ ╩ ↄ ⅜ ∆╢⁹╕√⁸ ⌐ ≢─ │⁸

ה ─ ⌐╟╡ ⌐╙√╠↕╣╢↓≤⅜ ↄ⁸ꜞ ⅜ⱶ▬♃♪כ ™↓≤⌐ ⅎ≡⁸

⌂ ┘ ⁸∕╣╩ ⅎ╢ ─ ⌂ ≤ ⌂≥ ─

⌐ ∆╢ ⅜ ∆╢↓≤⅛╠⁸∕℮⇔√ ⌐⅔™≡⁸ ╩╙√╠∆

⅜ ⌐╟╡ ∆╢≤∆╣┌⁸╕√ ╩ ⅝ↄ ∆╢ ─

⅜ ⌂╢≤⁸∕─ │ ⅝™⁹ ╛♀꜡ⱷכ♩ꜟ ≢│⁸ ─ ⌐╟╡

⅜ ⇔≡™╢ ⌐⁸ ⅜ ≢№╢↓≤⅛╠⁸ ╛ ⌐╟╢ ╛ ─ ⌐╟╢

⅜ ⌐ ┬≤─ ╙ ↕╣≡™╢⁹412001)  

╕√⁸ 30 7 ╛ ⌐╟╢ ≢─ ⌐ ⌐ ╣√╟℮

⌐⁸ ⌐╦√╢ ⌂ ⅜ ╙ ∆╢⌂╠┌⁸ ⌂≥⅛╠ ┼─ ⌐

╩ ⇔⁸∕╣⌐╟╡ ─╖⌂╠∏ ╙ ╘≡ ⅛╠─ ⌐ ╩ ⇔⁸ ה

─ ╩ ↕∑╢≤ ↕╣╢⁹ ∂ↄ ─ ⅜⁸ ⅛╠─ ⅜ ╢ ╛ ─

╩ ↕∑╢⌂≥─ ╩╙√╠∆≤─ ⅜№╢⁹412008) ↓╣╠─ ⅛╠⁸

≢─ ⌂≥⌐ ∆╢ ⌐╙ ∆╢ ⅜№╢⁹ 

 

                                                        
60 ⌐╟╢ ⅜ 50cm ─ ⌐⅔™≡⁸ ─ ╩ ↑╢↓≤⅜ ↕╣╢ ⁹ 
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ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

│ ⌐ ┘⁸ ∆╣┌ ∆╢⁹ ⅜ ∆╢ ⅜№╢⁹ │

╩ ╗ ─ ≤⌂∫≡ ╣⁸∕─ ⌐╟∫≡│ ◄ꜞ▪⌐ ╩ ⅎ╢⁹

⌐╟╢ ה ⅜ ∂╢ ⅜№╢◄ꜞ▪│ ꜞ☻◒⌐ ⌐ ⇔⁸ ─

⌐⅔™≡ ⌂ ╩ ↕∑╢↓≤│ ≢№╡⁸ ◄ꜞ▪│ ╩ ⌐

∆⁹ ה ⅜ ↓∆ ⌐╟╢ ⌂ ה ה ┼─ ─ ┘ ⅜

∆╢⁹ ⌐ ≢│⁸ ⌂ ┘ ⁸∕╣╩ ⅎ╢ ─ ⌂ ≤

⌂≥ ─ ⌐ ∆╢ ⅜ ⇔⁸ ⅜╟╡ ⅝ↄ⌂╢ ⅜№╢⁹ 

 ̧ ™ 

⌐ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ ┌⌐ ↑≡⁸ ╩╙√

╠∆ ⅜ ∆╢ ⅜№╢⁹↓─↓≤⌐ ⅎ⁸ ⌐ ∆╢ ⅜ ∂≡ ™

↓≤ ⅎ┌⁸ ה ─ ╛♁ⱨ♩ ─ ⌐⅔™≡ ≤⌂╢ ⁸

⁸ ─ ⁸ ה ┼─ ⁸ ⌐ ─ ─ ⅜ ™↓≤╩ ╕ⅎ

╢≤⁸ │ ⌂™≤ ↕╣╢⁹ 

 ̧ ™ 

ה │ ≢№╡⁸ ╠╣≡™╢▪ⱪ꜡כ♅│ ⌂╢⁹ ⌐ ∆╢ ─

╩ ∆╢ │ ∫≡™⌂™⅜⁸ ⌐ ⅜ ≡⅔╡⁸₈ ₉─ ⌐⅔↑╢

≤─ ╩ ∆╢≤⁸ ╩╙√╠∆ ╛ ⌂≥─

↕╣√ ⌐≈™≡│⁸ ≢│№╢╙── ⅜ ╪≢⅝≡⅔╡⁸

⌐ ↑≡ ⇔≡™ↄ≤─ │⁸ ─ ╩ ≈≤ ↕╣╢⁹↓─ ─

⅜ ╩ ↕∑╢↓≤│ ╠⅛≢№╢⁹  
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ₒ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ─ ─ ⁸ ─ ⌐╟╡ ∂ ╢ ≤ꜞ☻◒⌐≈

™≡ ═╢⁹ 

 ̧ ⌐╟╢ ─ │⁸ ─ ⁸ ╛ ─ ⁸ ╡ ∟╩ ⅝ ↓∆↓

≤≢⁸ ╩ ↕∑╢⁹ 

 ̧ ─ ⌐╟╡⁸ ⌐ ↕╣√ ─ ⅜ ⌐⌂╡⁸ ╛

⌐ ↕╣√ ╛ ⁸ ⁸ ⌂≥─ ⁸ ה ─ ─

╛ ⅜ ∂╢⁹╕√⁸ ה ─ ─ ⌐ ⅜ ╣╢ ⅜№╢⁹

⌐│ ─ ≢№╢⁹ 

ü ─ │⁸ ─₈ ₉⁸₈ ₉⌐ ─⁸

╛ ─ ⁸ ꜠fi☼─ ╩ ⅝ ↓∆⁹ 

ü ─ ⌐╟╡⁸ ⌐ ↕╣≡™╢₈ ₉─ ─ ╛⁸

─ ⌐ ℮ ⌐╟╡₈ ₉⁸₈ ה ₉─ ┼╙ ╩ ╓∆⁹ 

ü ה ─₈ ₉⌐ ─ ╩ ↕∑╢⁹ 

ü ה ⌐₉כꜗ☺꜠₈─ ─⁸ ⁸ ⁸ ⁸ ╩

⌐כꜗ☺꜠√⇔ ⇔≡⁸ ⌂ ה ─ ╛ ⁸ ⌐ ⇔√ ─ ─

╛⁸₈∕─ ₉⌐ ─⁸ ⌐◘ⱪꜝ▬♅▼כfi╩ ≈ ─⁸ ≢─

⌐╟╢ ─ №╢™│ ─ ╛ ─ ⌐╟╢ ─

ה ⌂ ╩ ↕∑╢⁹ 

ü ה ─₈ ⁸ ₉⌐ ─⁸ ─ ╛ ה ─ ⌐

╟╢ ─ ╛ ⌐╟╢ ─ ╛⁸₈ ⁸ ⁸ ₉⌐

─⁸ ─ ╛ ⁸ ┼─ ╩ ╓∆⁹ 

 

─  

₡  ₢ 

 ̧ ─ │ + 2.8 [ 1.7₩4.0] mm/ 1993 2015 ⁸+ 4.19 

[ - 1.10 +8.20]  mm/ 2004 ⅛╠ 2019 ⌐№∫√↓≤⅜⁸ ─

╟╡ ↕╣≡™╢⁹ 

 ̧ ≢⁸ ─ ⌐╟╡ ∂√ ─ │ ™⁹ 

 

ₒ ─ ₓ 

─ ─ ⅜ ⌐№╢↓≤⅜⁸ ─ ╟╡ ↕╣≡

™╢⁹ ─ ⅜ ↕™ ╩ ⇔ ↕╩ ╘≡ ∫√ ≢│⁸+2.8 
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[1. 7₩4. 0] mm/ 1993 2015 421001⁸ ─ ⁸ ⁸ ╩

⇔≡ ∫√ ≢│⁸+ 4. 19 [ - 1. 10 + 8.20] mm/ 2004 ⅛╠ 2019 421002 ≤™℮

⅜ ↕╣≡™╢⁹ ⁸ 100 ─ ─ ⌐│ 10 ⅛╠ 20 ─

─ ⅜ ╣≡⅔╡⁸ ⌐╙↓╣⅜ ╣╢ ╩ ∆╢ ⅜№╢⁹421001

≤ ─ ─ ⅜ ™↓≤⅜ ↕╣≡™╢⁹421001  

SI- CAT ⸗♦ꜟ⌐╟╢ ≢│⁸21 ⌐⅔↑╢ ─ ─⁸20

⌐ ═√ ─ ™│⁸4ϴ ◦♫ꜞ○ RCP8.5 ≢│ 0.46- 0.97m 0.71m⁸2ϴ

◦♫ꜞ○ RCP2.6 ≢│ 0.22- 0.55m 0.39m ≢№╢⁹∕─ │ ─

≤ ≢№╢⁹ 

≢⁸ ─ ⌐╟╡ ∂√ ─ │ ™⁹ 

╟╡⁸ ⁸ ─ ⌐ ∆╢ ─ ╩ ∆╢√╘⌐│⁸

─ ⅝↕╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹ ⌐№╢ ≢╙ ⌂ ─

↕─ ⅜ ╦╣≡™╢⁹421004  

 

↕╣╢  

₡  ₢ 

 ̧ ⌐╟╢ ─ ⌐≈™≡│ ↄ─ ⅜ ╦╣≡™╢⁹ 

 ̧ 1986 2005 ╩ ≤⇔√⁸2081 2100 ─ ─ │⁸

RCP2.6◦♫ꜞ○─ 0.26 0.53m⁸RCP8.5◦♫ꜞ○─ 0.51 0.92m─ ≤⌂

╢ ⅜ ™≤↕╣≡⅔╡⁸ ●☻─ ╩ ⅎ√ ≢╙ ─

─ │ ╣⌂™⁹ 

 ̧ 80cm ⅜ ⇔√ ⁸ ה ה ─♀꜡ⱷכ♩ꜟ ─

⅜ ─ 1.6 ⌐ ∆╢⌂≥⁸ ─ │ ─ ⌐ ┬⁹ 

 ̧ ─ ⅜ ∂╢≤⁸ ⁸ ─ ⅜ ™ ⌐╙⁸ ≤ ⇔≡ ⁸

⌐╟╢ ꜞ☻◒⅜ ╕╢⁹ 

 ̧ ─ ⁸ ─ ⁸ ה ─ ─ ╛ ⅜ ∂⁸

─ ה ⁸ ─ ⁸ ┘ ┼─ ⁸ ╛ ─

─ ┼─ ⅜ ↕╣╢⁹ 

 

IPCC 5 2014 │⁸ ⌐⅔↑╢ ─ꜞ☻◒─ ≈≤⇔≡⁸21

┘∕─ ╩ ∂≡ ↕╣≡™╢ ─ ╩ ⇔≡™╢⁹↓╣⌐╟╡⁸ ─

─ ≤ ⁸ ─╟℮⌂ ⅜ ╣╢≤⇔≡™╢ ⅜ ⌐ ™ ⁹421005)  

IPCC ה 2019 ─ ≢│⁸ √⌐ ─ ─ ⅜ ↕╣

√⁹∕↓≢│⁸1986 2005 ╩ ≤⇔√ 2081 2100 ─ ─ │⁸
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RCP2.6◦♫ꜞ○─ 0.26 0.53m⁸RCP4.5◦♫ꜞ○─ 0.34 0.64m⁸RCP8.5◦♫ꜞ○─

0.51 0.92m─ ≤⌂╢ ⅜№╢≤⇔≡™╢ ⅜ ™ ⁹421006 IPCC 5

2014 ─ ≤ ∆╢≤⁸RCP2.6⁸RCP4.5◦♫ꜞ○≢│╒╓ ─ ⅜

↕╣≡™╢─⌐ ⇔≡⁸RCP8.5◦♫ꜞ○≢│ ─ ─ ⅜ ⅝ↄ⌂╡ ⅜

0.1m ⅝ↄ⌂∫≡™╢⁹ 

─ ⌐│⁸ ─ ─ ⅜ ╩ ∫≡™╢ ⅜№╢⅜⁸ ₁─

⌐│⅛⌂╡─ ⅜№╢↓≤⌐ ⅜ ≢№╢⁹421005)  

80cm ⅜ ⇔√ ⁸ ה ה ─♀꜡ⱷכ♩ꜟ ─

⅜ ─ 1.6 ⌐ ∆╢⁹421007  

 ─ ─▪fi◘fiⱩꜟ ⅛╠⁸ ⁸ ⌐ ∂

╢ ╩ ⇔√ ⌐╟╢≤⁸ ⅎ┌⁸ ─ ─ ⁸RCP8.5

◦♫ꜞ○ ─ ╩ ═√≤↓╤⁸ ─ ┼─ Ɽ♃כfi⅜ ∆╢↓≤⌐╟

╡⁸ ╟╡╙ 0.2m ™ ⅜ ↕╣╢ ⅜ 5 ∆╢ ⅜ ↕╣√⁹421008)  

136─ ⌐⅔↑╢ ─ │⁸2005 ≢│ 60 ♪ꜟ≤ ↕╣≡™╢

⅜⁸2050 ╕≢⌐ ─ ─╖╩ ⇔√ ≢ 520 ♪ꜟ⌐ ∆╢↓≤⅜ ↕╣≡

™╢⁹↕╠⌐⁸ ─ ─ ≢│⁸ ─ ⌐ ⅎ≡ ┘ ─

⌐╟╡ 2050 ⌐ ⌂ↄ≤╙ 1 ♪ꜟ 100 ⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹

≢⁸ ─ ╩ ⇔≈≈ ─ ╩ ⌐ ↕∑√ 2050 ≢─ ─

│ ∆╢╙──⁸ │╟╡ ⇔⁸ ╙╟╡ ∆╢↓≤⅛╠⁸ │ 600

630 ♪ꜟ 6 6.3 ⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹411029  

ₒ ─ ה ≤─ ₓ 

─ ⅜ ∂╢≤⁸ ⁸ ─ ⅜ ™ ⌐╙⁸ ⌐ ⇔≡ ⁸

⌐╟╡ ∆╢ꜞ☻◒│ ╕╢⁹ ה ה ⌐│⁸™╦╝╢♀꜡ⱷכ

♩ꜟ ⅜ ⅜∫≡⅔╡⁸388 2013 ⅜ ╠⇔≡™╢⁹♀꜡ⱷכ♩ꜟ │⁸

ꜞ☻◒⅜ ⌐ ↄ⁸ ⌐ ⅜ 60cm ∆╢≤⁸♀꜡ⱷכ♩ꜟ ─ ≤∕↓⌐ ╠∆

⅜ 5 ╙ ∆╢√╘⁸ ─ ─ │⁸ ⌂ ╩╙√╠∆ ╣⅜№╢⁹421009)  

╕√⁸ ─ ⌐╟∫≡│⁸ ─ ─ ≤ ╕∫≡ ⅜ ∆╢⁹421010)  

ₒ ─ ─ ₓ  

─ ⌐╟╡⁸ ─ ⅜ ∆╢ ⅜№╢ ─ ⁸ ─ ⁸

ה ─ ╛ ⁹ ─ ה ⁸ ─ ⁹ ─

⅜ ™ ╛ ↕┌⅝ ┼─ ה ⌐╟╢ ┘ ─ ⁹421011)  ─

⌐╟╢ ─ ⁹ ⁸ ─ ─ ─ ⁹ 
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ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ │ ─ ⌐ ┬⁹ ─ │⁸ ─ ⁸ ─ ⁸

ה ⌐ ╛ ╩╙√╠⇔⁸ ⁸ ─ ⌐ ↄ ⌂ ╩

╓∆ ⅜№╢√╘⁸ ה ⌐ ⅎ╢ ⅜ ⌐ ⅝™⁹ ⌐⁸ ה ה

─ ה ─ ∆╢ │ ⌂ ה ─ ≤⌂╡ ╢⁹ 

 ̧ ₒ ₓ  

≢ ╩ ≤∆╢ ─ ⌐╟╢ ⌐≈™≡ ═√ ⁸ ╩ ≢

⅝≡™⌂™⁹ 2020s ⅛╠ 2100 ⌐⅛↑≡ ⅜ ↕╣≡™╢⁹

─ ╩ ⌐ ↑⁸ ╩ ⇔≡ ⌂ ⌐ ╩∆╢ ⅜№╢⁹ 

 ̧ ₒ ₓ ™ 

↓╣╕≢─ ⌐│⁸ ≤ ─ ─ ⅜ ™↓≤⅜ ↕╣≡™╢⁹

⌐ ™⁸ ─ ⅜ ∂╢↓≤⌐≈™≡─ │ ↄ⁸ ╩ ⇔

√ ⌐⅔™≡╙ ⅜ ⌐№╢↓≤⅜ ↕╣≡™╢⁹ ─ ⌐│ 10

⅛╠ 20 ─ ─ ⅜№╡⁸↓╣╩ ≤⇔≡ ∆╢ ⅜№╢⁹  
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2   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ה ─ ┘⁸∕╣⌐╟╢ ⌂ ┼─

╩ ℮⁹ ┼─ ⌂ ⌐≈™≡│⁸₈3.8 ─ ─ ₉≢ ╡ ℮⁹ 

 ̧ ⌐ ℮ ─ │⁸ ╛ ⌐╟╢ ꜞ☻◒╩ ↕∑╢ ⅜№╢⁹ 

 ̧ │ ─ ⁸ ⁸ ─ ╩ ↕∑╢ ⅜№╢⁹ ╩╙√╠∆

─ ─ ↄ│ ≢№╡⁸∕℮⇔√ ─ ⅜ ∆╣┌⁸ ⌐⅔↑╢ ה

─ ⌐ ╩ ╓∆⁹ ─ ⇔√ ─ ╙ ה ─ꜞ☻◒ ⌐≈⌂

⅜╢ ⅜№╢⁹ 

 ̧ ↓─╟℮⌂ ⌐╟╢ ה ─ │⁸ ─ ⁸ ─ ⁸ ה

─ ╛ ꜞ☻◒╩ ╘⁸ ╛ ⁸ ⌐ ╩ ╓∆ ⅜

№╢⁹ 

 

─  

₡  ₢ 

 ̧ ≢│⁸ ⌐╟╢ ─ ╛ ─ ─ ⅜ ╛ ⌐ ⌐

╓⇔≡™╢ │∕╣⌐ ℮ ⌐ ⇔≡│⁸ ⌂ ╛ │ ≢⅝≡

™⌂™⁹ 

 ̧ ⌐≈™≡│⁸ ⌂ ─ ⅜⁸1970 ⌐ ⇔≡™╢

⅜ ™↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌐≈™≡│⁸ ╟╡⁸ 61─ ⅜ │ ≢⁸ │

≢ ≢№╢↓≤ ⅜ ↕╣≡™╢⅜⁸↓╣⅜ ⌐╟╢

╙─≢№╢≤─ │ ∞ ╠╣≡™⌂™⁹ 

 

ₒ ₓ 

≢│⁸ ⌐╟╢ ─ ╛ ─ ─ ⅜ ╛ ⌐ ⌐ ╓⇔≡

™╢ │∕╣⌐ ℮ ⌐ ⇔≡│⁸ ⌂ ╛ │ ≢⅝≡™⌂™⁹IPCC 5

│⁸ ⌂ ─ ⅜⁸1970 ⌐ ⇔≡™╢ ⅜ ™↓≤╩

⇔≡™╢⁹422001) ⌂⅔⁸ ╩╙√╠∆ ─╒≤╪≥│ ≢№╢─≢⁸ ─ │

─ ⁸ ⁸ ⌐ ∆╢⁹ 100 ─ ⌐ ⌐ ⇔√ ─

─ 930hPa │⁸ 1934 ⁸ 1945 ⁸ 1959

⁸ 2 1961 ⁸1993 13 ≢№╡⁸50 ─ ⅜ ™⅜ 422002 ⁸

                                                        
61 №╢ ≢ ∆╢ ╩ 1≈∏≈ ⇔√≤⅝⁸ ─ ™ ⅛╠ ⌐ ─ 1/3─ ─ ⅎ┌ 100

─ ⅜ ↕╣√ ⁸ ™ ⅛╠ 33 ─ ╩ ┘⁸↓╣╠─ ┘ ╩ ⇔√╙─╩∕╣∙╣

≤ ┬⁹ 
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∕╣⌐ ™ ─ ⅜ ⇔≡⅔╡⁸2018 9 ⌐│ 21 ⌐╟╡ ⌐⅔™≡

─ ╩ ╢ ╩ ⇔√ 422029⁹╕√⁸↓╣╕≢ ≢│ ⌐

╟╢ ⅜ ≢№∫√⅜⁸ │ ⇔√ ⌐╟╢ ╙ ≈╟℮⌐⌂∫≡⅝≡™

╢⁹2012 4 3 ⅛╠ 4 ⌐│ ≢⁸2014 12 17 ⌐│ ╛∕─ ≢

⅜ ⇔⁸ ⅜ ⇔√⁹422030,422031) 

 

ₒ ₓ 

NOWPHAS⌐╟╢ 1970 ⅛╠ 40 ─ ⌐╟╣┌⁸

│ ╩ ∆ ⅜№╡⁸ │ ╟╡ ─ ─ ⅝⌂ ╩

≤∆╢ ↄ─ ≢ ≢№╢⁹ Ɽ꞉62כ│ ⁸ ≤╙⌐ ─ ╩

⌐ ╩ ∆ ⅜№╡⁸ ─ │⁸ │ ≢⁸ │

≢ ≢№╢⁹╕√⁸ ≤ ─ ⅜ ─ ╟╡╙ ™↓≤⅜

↕╣≡™╢ 422003 ⁹ 

 

↕╣╢  

₡  ₢ 

 ̧ ⌐╟╡ ⅜ ∆╢ ⅜ ⌐ ↄ⁸∕╣⌐╟╡ ─ ꜞ☻

◒│ ╕╢⁹ 

 ̧ ╩╙√╠∆ │ ≢№╡⁸ ⌐╟╢ ─ ⁸ ╩

⇔⁸∕╣╩ ─ ⌐ ↕∑╢√╘─ ⅜ ⌐ ╘╠╣

≡™╢⁹∕╣⌐ ≠ↄ ─ ↄ│ ⌐╟╢ ─ ╩ ∆╢╙

─≤⌂∫≡™╢⁹ 

 ̧ ╩╙√╠∆ │ ≤ ─ ⇔√ ≢№╡⁸ ⌐╟╢ ─

⁸ ╩ ⇔⁸∕╣╩ ⌐ ↕∑╢√╘─ ⅜

⌐ ╘╠╣≡™╢⁹ ─ ╛ ─ ⌐╟╢ ─ꜞ☻◒ ─ ⅜

↕╣≡™╢⁹ 

 ̧ ─ ╛ ─ ⁸ ה ─ ⌂≥≢│⁸ ─

╛ ╛ ─ ⇔√ ─ ⅜ ⇔≡ ╛ ⅜ ∆╢≤⁸

⅜ ≢⅝⌂ↄ⌂╢ ⅜ ↄ⌂╢≤ ↕╣≡™╢⁹ 

 

IPCC 5 ≢│⁸ ≤ ─ ⌐≈™≡⁸Sea Level Extreme ≤⇔≡

─ ≤≤╙⌐ ↕╣≡⅔╡⁸↓╣╠─ 21 ⌐⅔↑╢ │₈ ⅜ ⌐ ™₉⁸

⌐⅔↑╢ ╙₈ ⅜ ™₉≤⇔≡™╢⁹422004) ↕╠⌐ IPCC ה

                                                        
62 Ɽ꞉⁸│כ √╡─ ─◄Ⱡꜟ◑כⱨꜝ♇◒☻⌐ ∆╢╙─≢№╡⁸ ─ ╛

─ ⌂≥ ⌐╙ ↕╣≡™╢ ─ ≈⁹ 
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≢│⁸↓╣╕≢│ 1 ⌐ 1 ─ ≢ ⇔≡™╢ ─ ⌂  ⅜⁸2100 ╕≢

⌐∆═≡─RCP◦♫ꜞ○≢ ⌂ↄ≤╙ ⌐ 1 ∆╢≤↕╣≡™╢⁹422005) √∞⇔⁸ ─

╢ ™⌐│⅛⌂╡─ ⅜№╢↓≤⌐ ⅜ ≢№╢⁹422004,  422005) ╕√⁸ ⌐⅔↑╢

─ ⌂ꜞ☻◒─ ≈≤⇔≡⁸ ⁸ ⁸ ─ ⌐╟╡⁸ ─ ╛

⌐⅔™≡ ⁸ ⁸ ⁸╕√│ ─ꜞ☻◒╩ →≡™╢⁹422006,  422005)  

ₒ ₓ 

╩╙√╠∆ │ ≤ ⇔√ ≢№╢─≢⁸ ⌐╟╢ ─ │⁸

─ ─ ⌐ ⅝ↄ ∆╢⁹╕√⁸ │ ╩ ⅝ ↓∆╟℮⌂ ⅝⌂

╩ ∂╢ ⅜ ⌐ ⌂™√╘⁸∕─ ⌂ ╛ ◦☻♥ⱶ≤─

⅜ ⇔™ ≢№╢⅜⁸ ⁸ ─ ─ ╩ ↕∑╢√╘⌐ ⌂

⅜ ⌐ ╘╠╣≡™╢ 422007, 422008, 422009, 422010, 422011)⁹ 

∕╣╠⌐ ≠ↄSRES A1B╙⇔ↄ│RCP8.5◦♫ꜞ○╩ ≤⇔√ ─ ↄ⅜⁸

⌐╟╢ ─ ╩ ∆╢╙─≤⌂∫≡™╢ 422012, 422013, 422014, 422015)⁹╕√⁸1990 ─

⁸ ┘ ╩ ≤⇔√ ─ ⌐ ∆╢ ꜠ⱦꜙכ─ ≢│⁸

─ ─ │⁸ ≢ 0.72m⁸ ≢ 1.73m⁸ ≢ 0.90m≢№∫√↓≤

⅜ ↕╣≡™╢ 422032)⁹ ─ ⌐╟╢ ꜞ☻◒│ ╙ ⅝™⅜⁸ ⌐╟╡

⅜ ∆╢ │ ↄ⁸↓╣⌐ ─ ⁸ ∆╢ ─ ╙ ╕∫≡⁸∕─

ꜞ☻◒│↕╠⌐ ╕╢⁹422016)  

ₒ ₓ 

─ │⁸ ⌐⅔™≡⁸ ה ≢ ⌐╟∫≡ ∆╢ ─◄Ⱡꜟ

─כ◑ ⁸ ≢│ ⅝─℮⌡╡─◄Ⱡꜟ◑כ─ ⅜ ↕╣≡⅔╡⁸ ─

╛ ─ ⅜ ↕╣≡™╢ 422017, 422018, 422019, 422028⁹ ⁸10 ⌐ ∆╢

10 ⌐≈™≡│⁸ ⌐ ─ ⌐╟∫≡ ╩ ≤⇔√ ≢

⌂ ⅜ ↕╣≡™╢ 422020, 422021, 422002)⁹ 

─ ⌐ ⅎ⁸ ╛ ─ ⇔√ ─ ⅜ ⇔≡ ╛ ⅜

∆╢≤⁸ ─ ⁸ ─ ⁸ ה ─ ⅜ ⇔⁸ ⅜

≢⅝⌂ↄ⌂╢ ⅜ ↄ⌂╢ ⅜ ™ 422022, 422023, 422024, 422022, 422025, 422026, 422027) ⁹ 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

│⁸ ה ה ⁸∕─ ─ ╩ ⇔√ ╩ ≤⇔≡⁸

┼─ ⁸ ─ ⁸ ─ ⁸ ה ─ ─ ╛ ⁸

⁸ ⌐ ↄ ⌂ ╩ ⅎ╢√╘⁸ ה ⌐ ⅎ╢ ⅜ ⌐ ⅝™⁹

─ │ ⌐ ┘⁸ ┼─ ─╒⅛⁸ ─ ⁸ ─ ⁸ ה

─ ─ ╛ ⁸ ⁸↕╠⌐│⁸ ─ ⌐ ∆╢ ⌐╙

ↄ ⌂ ╩ ╓∆⁹ 
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 ̧ ₒ ₓ ™ 

≢ ╩ ≤∆╢ ה ─ ⌐≈™≡ ═√ ╩ ≢⅝≡™⌂™⅜⁸

⌐≈™≡│⁸ ⌂ ─ ⅜ 1970 ⌐ ⇔≡™╢ ⅜ ™↓≤

⅜ ↕╣≡⅔╡⁸ ⌐≈™≡│⁸ ╟╡⁸ ─ ⅜ │ ≢⁸

│ ≢ ≢№╢↓≤ ⅜ ↕╣≡™╢⁹╕√ ⌐ ╩ ∆╢ ╛

≢╙ ⅜ ⌂ ⅜№╡ ה ⌐ ⇔≡ ≢№╢↓≤⅛╠⁸≢⅝╢∞↑ ↄ

╩∆╢ ⅜№╢⁹ 

 ̧ ₒ ₓ ™ 

ה │ №╡⁸ ⸗♦ꜟ╛◦♫ꜞ○╩ ™√ ⅜↕╣≡™╢⁹ │⁸

⌐╟╢ ≢ ⅜ ⇔⁸ ⌐╟╢ ⅝ ∑╛ ⅜ ⌂╢↓≤≢ ∂╢

≢№╢⁹↓╣⌐ ⌐╟╢ ─ ⅜ ╦╢↓≤≢ ⌐╟╢ ⅜ ∆╢

│ ™⁹ ─ ─ ⅜ ─ ╩↕╠⌐ ↕∑╢ ⅜№╡⁸∕╣╩

⌐ ↕∑╢√╘─ ⅜ ⌐ ╘╠╣≡™╢⁹∕╣⌐ ≠ↄ ─ ↄ│

⌐╟╢ ─ ╩ ∆╢╙─≤⌂∫≡™╢⁹ ⌐ ─ ⁸

─ ⅜ ╦╢↓≤≢⁸ ─ ⁸ ─ ⁸ ה ┼─ ⅜

∆╢ │ ™⁹  
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3   

⌐╟╢ ─  

↓↓≢│⁸ ≤⇔≡ ⌐╟╢ ─ ╛∕─ ╩ ═╢≤≤╙⌐⁸

─ⱴ▬♫☻─ ⌐≈™≡╙ ╣╢⁹ 

 ̧ ⌐╟╢ ─ │⁸ ⅜ ∂≡™╢ ─ ╩↕╠⌐ ↕∑

╢≤≤╙⌐⁸ ⅜ ∂≡™⌂™ ≢╙ ╩ ∂↕∑╢ ⅜ ™⁹ ⌐

╟╢ ─ ─ ⌐ ℮ ─ ─ │ ⌂ ╩ ↕∑╢⁹ ⁸

⌐╟∫≡ ⅜ ∆╢ ⅜№╡⁸ ─ ─ ≤ ─

─ ╩ ⇔√ ─ ─ │⁸ ╩ ↕∑╢ ≤ ↕∑╢

╩ ≈⁹⇔⅛⇔⁸ ─ ⅜ ⌐ ⅎ╢ │⁸ ─ ⅜ ⅎ╢

╟╡╙ ↕™ ⅜ ↄ⁸ ⌐╟∫≡ ⅜╟╡ ↕╣╢ ⅜ ™⁹ 

 ̧ ⌐╟∫≡⁸ ╛ ─╖⌂╠∏ ╙ ∆╢ ⅜№╢⁹ ⅜ ⇔√

⁸∕╣⌐ ⇔≡ ─ ⅝⅜ ⇔⁸ ⅜ ∆╢ ≤ ⅜ ↕╣╢ ⅜ ∂

╢⁹ 

 ̧ ⌂ ─ ┘ ─ │⁸ ה ─₈ ₉⌐ ─ ≤

⅝™ ─ ─ ╩ ⅝ ↓⇔⁸ ה ─₈ ₉ ⌐

─ ⅛╠ ┼─ ╩ ↕∑╢↓≤≢⁸ ─ ⌂≥≢ ╩ ∆╢⁸

№╢™│⁸ ╩ ∂↕∑╢ ⅜№╢⁹ 

 ̧ ⅜ ↕╣╢≤⁸ ⌐╟╢ ─◄Ⱡꜟ◑כ─ ⅜ ↕ↄ⌂╡⁸╟∫≡⁸ ╩

ⅎ≡ ⌐ ↕╣╢ ─ ⅜ ⅎ╢ ⅜№╢⁹╕√⁸ ⌂≥─ ⌐

∆╢ ─ ⅜ ⇔√╡⁸ ─ ⅜ ↕╣╛∆ↄ⌂╢↓≤⅛╠⁸ ─

⅜ ⇔√╡⁸ ⅜ ⇔√╡∆╢ ⅜№╢⁹↕╠⌐⁸ ─ │⁸ ─ ≈

╩ ↕∑╢≤≤╙⌐⁸ ─₈ ₉⌐ ─ ─

╩ ↕∑╢ ⅜№╡⁸ ⌐ ⇔≡│⁸ ה ─₈ ₉⌐

─♠כⱳ☻הfiꜛ◦כ◄ꜞ◒꜠─ ╛ ה ─ ⌂≥╩ ↕∑╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ≢│⁸ ⌐╟╢ ─ ╛ ─ ─ ⅜⁸ ⌐

⌐ ╩ ╓⇔≡™╢⅛⌐≈™≡│⁸ ⌂ ╛ │ ≢⅝≡™⌂™⁹ 

 

 

│⁸ ⅛╠ ∆╢ ⅜ ∆╢ ╟╡╙ ™≤⅝⌐ ∂╢⁹♄ⱶ ╛

⌂≥⌐ ℮ ⅛╠─ ─ ╛ ╛ ⌐ ↕╣√ ╛ ⌂

≥─ ⌐╟╢ ⌐ ℮ ─ ─ ⌂≥⌐╟╡⁸ ⁸ ─ ╢ ≢ ⅜

∂≡™╢⁹ ⌐╟∫≡ ⅜ ∆╢≤⁸ ⅜ ∂≡™╢ ≢│ ⅜↕
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╠⌐ ⇔⁸ ⅜ ∂≡™⌂™ ≢╙ ⅜ ∏╢ ⅜ ™⁹↕╠⌐⁸ ─

⅜ ⇔≡ ─ ⅜ ⅝ↄ⌂╢≤⁸ ⌐ ∂╢ ⌂ ⅜ ∆╢ ⅜

™⁹⇔⅛⇔⁸ ≢│⁸ ⌐╟╢ ─ ╛ ─ ─ ⅜ ⌐ ╩

╓⇔≡™╢↓≤│ ≢⅝≡™⌂™⁹ 

√∞⇔⁸ ─ ⌐⅔™≡⁸ ─ ⅜ ╩ ∆ ≤ ∆╢↓≤⅜

↕╣≡™╢⁹423001)  ╕√⁸ ─ ≤ ≤─ ⌂ │ ╠╣≡™⌂™╙─

─⁸ ≢│⁸ ⇔√ ⌐╟╢ ⅜ ⇔≡ ∆╢↓≤⌐╟╡ ⅜

╟╡╙ ≤⌂╡⁸∕╣⅛╠ 6 ⇔≡╙ ─ ⌐ ∫≡™⌂™↓≤ 423002)╛ ◘꜡

ⱴ ≢│⁸ ─ ─ ⌐╟∫≡⁸33 ∂≡™⌂⅛∫√ ⅜ ⌐ ⇔√↓

≤ 423003, 423004)⅜ ↕╣≡™╢⁹ 

 

↕╣╢  

₡  ₢ 

 ̧ ⌐╟╢ ─ ⌐╟∫≡⁸ ⅜ ↕╣╢ ⅜ ™⁹ ⌐

│⁸2081 2100 ╕≢⌐⁸RCP2.6◦♫ꜞ○≢│ ≢ 62% 173km2 ─

⅜⁸RCP8.5◦♫ꜞ○≢│ 83% 232km2 ─ ⅜ ∆╢≤─ ⅜№╢⁹ 

 ̧ ⌐╟∫≡ ─ ⅜ ∆╢≤ ─ ⅜ ∆╢⁹ ⁸

│ ⌐ ∆╢ ⅜№╢⁹ ─ ─ ≤ ─ ─ ╩

∆╢≤⁸ ─ ⌐╟∫≡⁸ ⅜ ∆╢ ≤ ∆╢ ─

─ ⅜№╢⁹⇔⅛⇔⁸ ─ ⅜ ⌐ ⅎ╢ │⁸

─ ⅜ ⅎ╢ ╟╡╙ ↕™ ⅜ ↄ⁸ ⌐╟∫≡│ ⅜╟╡

↕╣╢ ⅜ ™⁹ 

 ̧ ⌐╟╢ ⌂ ─ ┘ ─ ⌐ ™ ⅛╠─ ⅜

∆╢≤⁸ ─ ╩ ⌐⁸ ⅜ ↕╣√╡⁸ ⅜ ∂√╡∆╢

⅜№╢⁹ 

 

┼─ ─ ⅜ ™ ⌐│⁸ ⅜ ⇔√ ⁸ ⅜ ∆╢⁹↕╠⌐⁸

─ ⌐╟╡ ≤ ≤─ ─ ⅜ №╢™│ ⌐ ↕╣╢↓≤⌐

╟╡⁸ ⅜↕╠⌐ ↕╣╢ ⅜№╢⁹423005, 423006, 423007, 423008, 423009) ─ ─╖

╩ ⇔√ ─ ⌂ ≤⇔≡│⁸ ─ ⅜ ╩ ≤⇔≡ ≢№╡ Bruun

≤ ┌╣╢ ⁸ ─ ⅜ 0.3mm≢№╢≤ ⇔⁸ ─ ≤⇔≡ 21─ CMIP5⸗♦ꜟ

⌐╟╢ ⌐⅔↑╢ ╩ ™╢≤⁸2081 2100 ╕≢⌐⁸RCP2.6◦♫ꜞ○≢│

≢ 62% 173km2 ─ ⅜⁸RCP8.5◦♫ꜞ○≢│ 83% 232km2 ─ ⅜ ∆╢ ⅜

№╢⁹423010)  ─ ≤ IPCC 5 ─ ─ ╩ ™√

≢│⁸RCP2.6◦♫ꜞ○⌐⅔™≡ ─ 20%─ ≢ ╟╡╙ ⅜ ⌐⌂╡⁸

RCP8.5◦♫ꜞ○≢│∕─ ⅜ 45%≤⌂╢↓≤⅜ ↕╣≡™╢⁹423011)⌂⅔⁸AR5≢│⁸1986
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2005 ╩ ≤⇔√⁸2081 2100 ─ ─ │⁸RCP2.6◦♫ꜞ○≢

0.26 0.55m⁸RCP4.5◦♫ꜞ○≢ 0.32 0.63m⁸RCP6.0◦♫ꜞ○≢ 0.33 0.63m⁸RCP8.5◦♫ꜞ○

≢ 0.45 0.82m─ ≤⌂╢ ⅜ ™≤↕╣≡™╢⁹423012)  IPCC ה ≢

│⁸RCP8.5◦♫ꜞ○⌐⅔↑╢ ─ │AR5─ ╟╡╙ 0.1m ™⁹423013  

⌐╟∫≡ ─ ⅜ ∆╢≤ ─ ⅜ ∆╢⁹ ─ ⁸

⁸ ⁸ ⁸ ⁸ ≢│⁸ ─ ─ ⌐╟∫≡│⁸ ─ ⌂ ╩

⇔≡╙ ⅜ ↕╣╢ ⅜№╢⁹423005, 423006, 423014) ⁸ ≢│⁸ ─ ─

≤ ─ ╩ ⇔√ ─ ≤ ─ ╩ ⇔√ ─

⅜ ─ ∞↑╩ ⇔√ ╟╡╙ ↕ↄ⌂╢ ⅜№╡⁸423015)  ─

│ ╩ ↕∑╢ ≤ ↕∑╢ ╩ ≈⁹√∞⇔⁸∕╣╠─ ≢│⁸

─ ⅜ ⌐ ⅎ╢ │ ─ ⅜ ⅎ╢ ╟╡╙ ↕ↄ⁸ ⌐╟∫

≡│ ⅜╟╡ ↕╣╢ ⅜ ™⁹ 

─ │⁸ ⁸ ⅝⅜ ⇔⌂™⁸∆⌂╦∟⁸ ⌐ ⌂ ─ ─

⅜ ⇔⌂™≤ ⇔√ ─╙─≢№╢⅜⁸ ⌐╟∫≡⁸ ╛ ─╖⌂╠∏ ╙

∆╢ ⅜№╢⁹ ⁸ ⁸ ─ ≢│⁸ ─ ⌐╟∫≡ ─ Ɽ♃כfi⅜

⇔⁸∕─ ⁸ ─ ⅝ ─ ⅝ ⅜ ⇔⁸ ⌐ ⅜ ∏╢ ≤ ⅜ ∏

╢ ≤⅜ ╣╢ ╛⁸423004, 423017)  ─ ≢│ ⅝─ ⌐╟∫≡ ─

ⱨכꜞ ≢ ⅜ ∆╢ ⅜ 423018, 423019)  ↕╣≡™╢⁹ 

⌐╟╡ ⌂ ─ ┘ ⅜ ⇔⁸∕─ ⁸ ╛ ⅝™ ─

⅜ ∆╢≤ ⅛╠ ┼─ ⅜ ∆╢ ⅜№╢⁹423020) ∕─ │⁸

─ ⌐⅔™≡⁸ ⅜ ↕╣╢⁸№╢™│⁸ ⅜ ∂╢ ⅜№╢⁹ 

≢│⁸ ─ ≤⇔≡⁸ ╛ ⌂≥─ ⅜ ↕╣╢↓≤⅜ ™⁹

⌐╟╢ ─ ⌐╟∫≡⁸ ╛ ⌂≥─ ─ ─ │ ╩ ≤∆

╢≤ ₁⌐ ↄ⌂╡⁸∕╣⌐ ™⁸ ╩ ⇔≡ ⌐ ∆╢ ─◄Ⱡꜟ◑כ⅜ ⅝ↄ⌂

╢ ⅜№╢⁹ ⌐⁸ │ ⌐ ⇔≡™╢√╘⁸∕─ ⅜ ⅝™⁹ ≢ ↕╣≡

™╢ ≢│⁸IPCC 5 ⌐⅔↑╢ RCP8.5◦♫ꜞ○⌐╟╢ ─ ≤

13 mm/year ╩ ∆╢≤⁸2111 ╕≢⌐ ⅜ 60m ∆╢ ⅜№╢⁹423021)  

⌐ ℮ fiꜛ◦כ◄ꜞ◒꜠─ ─ ⌐ ⇔≡⁸ ⸗♦ꜟ MIROC─

─ ╩ ⌐⇔√ 423022)⅛╠ ╩ ⇔√ ⅜№╡⁸∕╣⌐╟╢≤⁸ ≢

─ │⁸RCP2.6◦♫ꜞ○≢│ 2031 2050 ⌐ 254 / ⁸2081 2100 ⌐ 426 /

≢№╡⁸RCP8.5◦♫ꜞ○≢│ 2031 2050 ⌐ 284 / ⁸2081 2100 ⌐ 494 /

≢№╢⁹423023)  
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ה ה ─ ≤  

 ̧  

ₒ ₓ 

RCP2.6 ┘ 2ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

RCP8.5 ┘ 4ϴ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ │ ─ ⌐ ┬⁹ │⁸ ╩ ↕∑╢≤≤╙⌐⁸ ™ ╩

⇔√ ╩╙ ↕∑╢↓≤⌐⌂╡⁸∕╣⌐╟∫≡ ה ─ ⅜ ╕╡⁸ ╛

⁸ ▬fiⱨꜝ⁸ ⌂≥⅜ ⌐↕╠↕╣╢ ⅜ ↄ⌂╢⁹↕╠⌐⁸ │⁸

╛fiꜛ◦כ◄ꜞ◒꜠ ─√╘─ ╩ ↕∑╢≤≤╙⌐⁸ ⌐╙ ⅝⌂ ╩ ╓

∆⁹╟∫≡⁸ │ ⌐ ⅝™⁹ 

RCP2.6 ┘ 2ϴ  

2081 2100 ╕≢⌐ ≢ 62%─ ⅜ ∆╢ ╛⁸ ─ 20%─ ⅜

╟╡╙ ⅜ ≤⌂╢ ⅜№╢⁹ 

RCP8.5 ┘ 4ϴ  

2081 2100 ╕≢⌐ ≢ 83%─ ⅜ ∆╢ ╛⁸ ─ 45%─ ⅜

╟╡╙ ⅜ ≤⌂╢ ⅜№╢⁹ 

 ̧ ₒ ₓ  

≢╙ ─ ≢№╢ ─ ╛ ─ ─ ⌐╟∫≡ ⅜ ↕╣

≡™╢ ⅜№╢╙──⁸ ⌂ │ ≢⅝≡™⌂™⁹√∞⇔⁸ ⌐╟∫≡

↕╠⌂╢ ⅜ ∆╢ │ ↄ⁸ ⌐│ ⅜⅛⅛╢√╘⁸ │ ⁸∆⌂

╦∟⁸2030 ╟╡ ⌐│ ⌂ ⅜ ≢№╢⁹ 

 ̧ ₒ ₓ ™ 

┼─ ⅛╠─ ─ ⅜ ™ ⌐ ─ ⅜ ⌐ ╓∆

⌐≈™≡│⁸ ─ ≢ ─ ⅜ ╠╣≡⅔╡⁸ │ ™⁹√∞⇔⁸ ⌐

╓∆ ─ ╛ ⅛╠─ ─ ─ ⌐│↕╠⌂╢ ⅜

≢№╢⁹ 
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ₒ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ≢ ⇔≡™╢ ⌂ ≢─ ─ ╛⁸ ≤

─ ⌐≈™≡ ∆╢⁹╕√⁸ ה ─╟℮⌂ ⌐ ╖ ∫≡ ╩╙√╠∆

⌐≈™≡│⁸₈ ⌂ ⌐╟╢ ₉≢╙ ╡ ℮⁹ 

 ̧ ≤ ─≥∟╠⅛╕√│ ⅜ ╘≡ ⅝™ ─ ─ ⁸ ─

─ ⁸ ≈─ ─ │⁸ ╛ ⁸ ∆═╡⌂≥⌐╟╢ ─

─ ⁸ ─ ⁸ ─ ⁸ ─ ⌂≥╩╙√╠⇔⁸

⁸ ⌐ ⌂ ╩╙√╠∆⁹ 

 ̧ ⇔√⅜∫≡⁸ ⌐╟╢ ┼─ ─ ≤⇔≡│⁸↓╣╠─ ─ ⅜

→╠╣╢⁹ 

 ̧ ⌐╟╢ ╛ ─ ⁸ ╛ ─ ─ │⁸ ╛ ─

╩ ↕∑⁸ ╛ ─ ⌐ ╩ ╓∆∞↑≢⌂ↄ⁸

⌂≥ ─ ⌐╙ ╩ ⅎ╢⁹ 

 ̧ ⌐╟╢ ─ │ ─ ⌐ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 

─  

₡  ₢ 

 ̧ ≤ ─ ≤⌂╢ ╛ ⁸ ∆═╡⌂≥─ ─ ⌐ ∆╢

≤∕╣⌐ ≠ↄ ─ │ №╢─≢⁸ ─ ≤⌂╢

⅜ ⌐╟∫≡≥─╟℮⌐ ∆╢⅛⅜ ⌐⌂╣┌⁸ ─

┼─ ⌐ ∆╢ ╛ ⌐≈™≡│№╢ ⌐ ≢⅝╢≤ ⅎ╠╣╢⁹ 

 ̧ ─ ⌐ ╓∆ ╩ ⇔√ ╛ │⁸ ≢ ↄ│⌂™⁹

⇔⅛⇔⁸ ─ ≤ ─ ⁸ ⇔√ ⁸ ⌐ ─

╛ ה ⁸ ה ⌐╟╢ ⌂ ⌐

∆╢ ╛ │ ↄ ↕╣≡™╢⁹↓╣╠─ ╩╙√╠⇔√ ─№

╢ ⅜ ⌐╟╢╙─≢№╣┌⁸ ⌐╟╢ ─ ─ ⅜

⌐ ⇔≡⅔╡⁸ ╟╡ ∆╢↓≤⅜ ↕╣╢⁹ 
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(a)  ─  

╛ ⁸ ∆═╡ ⌐╟╢ ≢ ∆╢ │⁸ ╛ ⁸ ╩ ≤⇔≡

⅝╢⅜⁸∕─ ─⇔╛∆↕│⁸ ⁸ ⁸ ⁸ ⁸∕╣∙╣─ ⁸ №╢™│

⌐ ─ ╛ ─ ─ ╩ ↑╢⁹ ⅜ ∆╢≤⁸ ─ ─

⅜ ⇔⁸ ─ ─ ╙ ╣╢⁹↓╣╠─ ╛ │≥∟╠╙ ╛

⌐ ⅝⌂ ╩ ⅎ╢─≢⁸ ⌐ ℮ ⌂ ─ ┘ ─ ⅜ ↕╣╢

⁸↓╣╠─ ⅜≥─╟℮⌐ ∆╢─⅛╙ ≢№╢⁹⇔⅛⇔⁸ ─ ⌐ ∆╢

─ │ ╛⅛≢№╢≤ ⅎ╠╣⁸ ─ ╙╒≤╪≥⌂™⁹⇔⅛⇔⁸ ⌂ ≤⇔≡

∆═⅝ ≢№╢⁹ 

(b)  ─  

≤⇔≡─ ⁸ ⁸ ─ ⁸ ─ ┘ ─

│⁸ ─ᵑ ─ ─ ⁸ ⌂ ─ ⁸

≢─ ⁸o ♃▬Ⱶfi◓─ ─ ╡ ╘⅛╠ ╕≢─ ─ ⁸

ᵓ ─ ─ ─ ⁸ ─ ─ ⌐ ⅜╢≤ ⅎ╠

╣≡™╢⁹431001, 431002) ⌐⁸ 30 ─ ≢ 50mm/h ─ ─ │ 1.4 ⌐

⇔≡⅔╡⁸ ה ⌐ ∆╢ ╙∕╣⌐ ∂≡ ⇔≡™╢⁹431003, 431004)  ╕√⁸

─ ♃כ♦⁸╙ │ ⌂™╙──⁸ │ ⅜℮⅛⅜ⅎ╢⁹431005)  

(c)  ≤ ─ ─  

ⅎ╠╣╢ ⅜ ⇔ↄ⌂╣┌⁸ ─ ⅜ ∆╢─│ ≢№╡⁸

⇔√ ─ ╩ ⅝ ┌⇔√ ⁸∕─ ≤ ⌐ ⅜

∆╢ ⅜№╢≤™℮ ╙№╢⁹431006) ⁸ ⅜ 20 ╩ ⅎ≡ ⅝ↄ⌂

╢≤⁸ ⌐ ⌂ ⅜ ∂╢╟℮⌂ ─ ⅜ ╕╢↓≤⅜ ╠⅛⌐↕╣≡™╢⁹

431007) ⌐⁸ ⌐⅔™≡╙⁸2011 12 ⌐╟╢ ⌐⅔↑╢ ─

─ ⅛╠⁸ │№╢ ╩ ⅎ╢ ─≤⅝⁸ ⌐ ⅜ ╕╢↓≤⅜

↕╣≡™╢⁹431008) ↓╣╠│⁸ ─ ⌐ ™ ─ ⅜ ₁⌐ ⅝ↄ⌂╢─≢│⌂ↄ⁸

⅜№╢ ╩ ⅎ╢≤ ⌐ ─ ⅜ ⌐⌂╢ ╩ ⇔≡™╢⁹ ⁸↓─

╟℮⌂ ╩ ⅎ╢╟℮⌂ ⅜ ⇔≡⅔╡⁸ ⌐╟╢ ┼─ ─ ╩

∆╙─≢№╢≤ ⅎ╠╣╢⁹ 

╕√⁸ ⌐ ∞↑≢│⌂ↄ⁸ ─ ─ ╩ ╢⅛≥℮⅛⌐╟╡⁸

⌐ ⅜№╢↓≤╙ ↕╣≡⅝≡™╢⁹431009) ∆⌂╦∟⁸ ≤⌂╢╟℮⌂

≢│⁸ ─ ⅜ ⌐ ∆╢ ╩ ⇔≡™╢⁹↓╣│ ⌐╟∫

≡ ─ ⅜ ∆╣┌⁸ ─ ⅜ ⌐ ╕╢ ⅜ ≡ↄ╢↓≤╩

∆╢╙─≢№╢⁹ ⁸↓╣╕≢ ─ ≤⌂╢ ─ ⅜ ↕⅛∫√ ╛

≢ ⅜ ⇔≡™╢⅜⁸↓╣│ ─ ⅜ ⌐↓╣╠─ ⌐ ╪≢™╢↓

≤╩ ∆╢╙─≢№╢⁹ 

(d)  ≤ ─ ─  

─⅜↑ ⁸│╠⅛♃כ♦╣ ╕≢─ ╛ ⅜ ⅝ↄ⌂╢≤⁸

⅜ ⅝⌂╙─⅜ ∆╢ ⅜ ╠╣╢⁹431010) ╕√⁸ ∂ ⌐⅔↑╢ ה
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─ ┘ ≤ ─ ╩ ╢≤⁸ ⅜ ⅝ↄ⌂╢⌐ ™⁸ ה

─ ⅜ ∆╢ ⁸ ─ ⅜ ⅝ↄ⌂╢ ⁸№╢™│⁸ ┘ ⅜

⌐ ⅝ↄ⌂╢ ⅜№╢↓≤⅜ ↕╣≡™╢⁹431011) ⌐⁸48 ╛ ⅜ ⅝™

≢│⁸ ─ ⅜ ╕╢↓≤⅜ ╠⅛≤⌂∫≡™╢⁹431009)  

2011 ─ 12 │ ─ ⌐ ─ ╛ ╩ ⇔√⁹

≢─↓─ ─ ≤⇔≡⁸ │ 30 50 /h 431023 ≢∕╣╒≥ ⅝ↄ⌂™⅜⁸

⅜⅔╟∕ 1000 2000 ⌐ ╪∞↓≤⅜ →╠╣╢⁹∕─ ⁸ ─ ─ ╙

≤⌂╡⁸ ─ ╛ ⅜ ⇔√⁹ 120 ─ ─

≤ ─ │ ≢ ╩ ╡ ⇔≡⅔╡⁸∕─ ⅜⅔⅔╗⌡ ⇔≡™╢↓

≤╙ ⅛∫≡™╢ 431013⁹↓─╟℮⌂ ⅜ ─ ─ ≈≤⇔≡ ╣≡™╢≤∆╣┌⁸

⅜ ⌐ ╓∆ ≤⇔≡⁸ ╩ ℮ ─ ⅜ ∆╢↓≤⅜

↕╣⁸ ─ ─ ╛ ─ ╙ ⌂ ≤⌂╢⁹ 

╕√⁸ ⌐╦√∫≡ ∆╢ ⌐╟╢ ─ ╙ ⌐ ⇔≡⅔╡⁸∕

╣⅜ ⌐ ─ ╩╙√╠∆↓≤⌐╟╡⁸ ⌐ ⌂ ╛

╩ ⇔√ ╙ ↄ╖╠╣╢⁹ 25─ ⌐⅔↑╢ 431014, 431015⁸ 29 7

431016, 431017⁸ 30 7 431018 ⌂≥⅜∕╣⌐№√╢⁹↓─╟℮⌂ ⌂

⁸ │ ⌐ ╩╙√╠∆↓≤│ ℮╕≢╙⌂™⁹↓─╟℮⌂

⌐╦√╢ ─ ⅜ ─ ─ ≈≤⇔≡ ╣≡™╢≤∆╣┌⁸

⌂ ╛ ⌐╟╢ ╙ ⌂ ≤⌂╢⁹ 

(e)  ╛ ─ ≤ ה ─  

╛ ─ ⅜ ⅝ↄ⌂╢≤ ℮╕≢╙⌂ↄ⁸ ─ │ ⅝ↄ⌂╢⁹ ⅎ┌⁸

╛∕╣⌐ ∆╢ ─ ⁸ ⅜╟╡ ↄ ∆╢↓≤⌐⌂╡⁸ ⅜ ┬ ╙

∆╢⁹431019) ╕√⁸ ⌐ ─ ⅝™ ╛ ⅜ ╩ ∆╢≤ ♄ⱶ⅜ ∂╢↓≤

⌐╟╡⁸∕╣⅜ ∆╢≤ ─ ≢│ ⅜ ┌⌂™ ⌐╙ ⅜ ∆╢ ⅜

№╢⁹431020) ⇔⌂™ ≢╙ ⌐╦√∫≡ ─ ⅜№╢ ⁸ ⌐╦√∫≡

─ ⅜ ∆╢⁹↕╠⌐⁸ ⌂≥─ ─№≤⁸ ⌐⅔™≡ ⅜

⌐╦√╡ ⇔ ↑╢⌂≥⁸ ⅜ ⌐ ┬≤≤╙⌐⁸ ∆╢ ⅜№╢⁹431021) 

↓─╟℮⌐⁸ ─ ⅝™ ╛ ⌐╟╢ │⁸ ⁸ ⅜ ─╙─⌐

═≡ ⌐⌂╢ ⅜ ™≤ ⅎ╠╣╢⁹ 

(f) ה   

29 7 431016, 431017 ╛ 30 7 431039 ≢│⁸ ה ⅜

─ ⅝™ ╩╙√╠⇔√ ≤⌂╢ ─ ≈≢№╢⁹↓╣╠─ ≢│⁸ ⅜

⌐╦√∫≡ ╕╡⁸ ⌐ ─ ⅜ ╡ ↑≡⁸ ⌐ ─ ╩╙√╠⇔

√⁹∕─ ⁸ ⌐ ─ ╛ ⅜ ⇔⁸ ─ ╙ ⌐ ⅝ↄ⌂╡⁸

╛ ⌐╟╢ ⌂ ∞↑≢⌂ↄ⁸ ─ ⅜ ⌐╟∫≡ ⌐ ┌

╣⁸ ≢ ⌂ ⅜ ⇔⁸ ╩ ∆╢≤≤╙⌐⁸ ╙ ⅛╠ ⇔≡⁸

╩ ⅝ↄ⇔√⁹╕√⁸ ה ≢│⁸ ╛ ⌐ ™ ╙ ⌐

⇔⁸∕╣⅜ ⌐ ⇔≡ ╩ ∂╢⁹ ⌐ 29 ≢│ ─ ⅜
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╩ ↕∑√⁹431016, 431022)↓─╟℮⌂ ה │⁸ ⌐ ─ ╩╙√╠∆

⅜ ╕╢↓≤⌂≥⌐╟╡ ⇔⁸ ─ ⁸↓─╟℮⌂ ⅜ ⇔≡

™╢≤∆╣┌⁸↓╣╠─ │ ─ ≢№╢≤ ∆╢↓≤⅜≢⅝╢⁹ 

(g)  ─ ─  

↓╣╕≢ ⅜ ⌂⅛∫√ 431023, 431024, 431025⁸ 431023, 431025, 431026 ⌐╙

⌐╟╢ ⌂ ⅜ ⇔≡™╢⁹ ─ ─ ⅜ ─ ≢№╢≤∆╣┌⁸

╛ ≢─ ─ │ ─ ≢№╢≤ ╦╣╢⁹ 

(h)  ⌐╟╢  

ה ⌐ ⇔≡│⁸ ≢│ ─ ⅜2 3ϴ ∆╢↓≤⌐╟∫≡ ∆╢⅜⁸

─ ≢│ ≤ ⅛ ∆╢≤™℮ ╙№╢⁹431027, 431028, 431029) ≢⁸ │

─ ⌐ ⅜ ™≡⅔╡ 431030) ⁸ ─ ↔≤─ ⅜ ⅝ↄ⌂∫√╡⁸2014

2 ─ ╩ ≤⇔√ ─╟℮⌐⁸ ⌐ ↕╣≡™⌂™ ≢╙

⌂≥─ ─ ⅜ ∆╢↓≤╙ ⅎ╠╣╢⅜⁸ ⌐≈™≡│ ─ ╩ ≈ ⅜№╢⁹ 

 

↕╣╢  

₡  ₢ 

 ̧ ⅜ ⇔ↄ⌂╢≤™℮ ─ ≢ ─ ⅜ ↕╣╢╙─≤⇔≡ ⅜

→╠╣╢⁹↓↓≢⁸ ⇔™ ≤⇔≡⁸ ⌐ ─ ⅝™ ┘∕─

─ ⁸ ⌐ ─ ⅝™ ⁸ ⌐ ╢ ⌂≥╩ ∆⁹  

ᵑ ⌂ ↑⅜ה ה╣ ─ ⁸ ╛ ─ ┼─  

ᵒⱢכ♪ ╛♁ⱨ♩ ─ ─ ⌂ ⁸ ─  

ᵓ ה ─ ─  

ᵔ ─ ─ ⌐╟╢ ה ─  

ᵕ ─ ⁸ √⌂ ─ ⌐╟╢ ─ ┼─

─  

ᵖ ┼─ ⌐╟╢ ה ─  

ᵗ ≢ ⌂ ⅜ ∆╢↓≤⌐╟╢ ─  

 

(a)  ⌐ ⅎ╢  

⅜ ∆╣┌⁸ ─ ─ │ ∆╢↓≤⅜ ↕╣╢⁹↓─ ⌐ ⇔√

│™ↄ≈⅛ ╠╣⁸∕─ ╩╕≤╘╢≤ ─╟℮≢№╢⁹ 

ᵑ  

╛ ─ ≤⇔≡─ ⌐│ ≤ ⅜ ⇔≡™╢─≢⁸

⌐╟╢ ─ ⁸ ─ ⁸ ─ ⅜ ⌐ ╩ ⅎ╢⁹
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≤⇔≡│⁸ ⁸ ⁸ ⌂≥⅜ ⅎ╠╣⁸↓╣╠│ ─ ≢╙

⌐╟╢ ⌐ ⅝⌂ ╩ ⅎ╢⁹ ⌐│ ⅜ ∆╣┌ ─ │ ⌂ↄ⌂╡⁸

╙ ↕ↄ⌂╢≤ ⅎ╠╣╢⁹ ╩ ⌐ ⇔√ ╩

≤⇔≡ ╩ ∫√ 431031)⌐╟╢≤⁸ ⅜ 2 ∆╢≤ ⁸

⁸ ─ ─ │⁸ ≢│ ⅜ ⅜╡⁸

⅜ ↓╠⌂™ ╙ ∆╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ 2 ⌐╟╢

─ ╩№╢ ─ ⌐ ╢≤⁸ ─ │ ≤ ⌐ ─

⅜ ╘╠╣╢⅜⁸2,000m─ ≢│╗⇔╤ ⇔≡⅔╡⁸ ─Ⱨכ◒⅜ ─ ™

⌐ ⇔≡™╢↓≤╙ ↕╣≡™╢⁹√∞⇔⁸ ≤≤╙⌐ ⅜ ⌂ↄ⌂╢≤ ⌐╟

╢ ⅜ ⇔⁸ ⅜╗⇔╤ ↕╣╢ ╙№╢⅜⁸ ─ ╩ ⇔

√ │ ╦╣≡™⌂™⁹ 

 

ᵒ  

⌂ ⁸ ⌂ ⁸ ─ ≤™℮ ⌐№╢ ⅜ ⌐⅔™≡⁸

─ ↄ╩ ╘╢ │⁸ ≢ ∆╢ ┼─ ─ ╩ ⅎ╢ ≢ ╙

⌂ ≢№╢⁹ ⌐│ ╛ ⅜ ─ ╩ ∆╢≤≤╙⌐⁸ ⅜ ╩

╡ ╠∆↓≤⌐╟∫≡ ─ ╩ ← ⅜№╢⅜⁸ ⌐≤╙⌂℮ ─ ⁸

⌂ ─ │ ↕╣⁸↓╣╠─ ╩ ⅝ↄ ╢╟℮⌂ ⌂ ⌐ ∆╢

⅜ ™√ ⌐│⁸ ⌐ ⌂ ╩ ≤⇔≡⁸ ─ ⌂ ╛ ─

⅜ ↕╣≡™╢⁹431002)  ⌐⁸ ⅜ ↕╣╛∆™ ≢│ ⅜ ─

⌐≈⌂⅜╡╛∆™↓≤⅜ ↕╣≡™╢⁹431032 ╕√⁸ ─ ─ ╛ ™ ─ ⌐

≈™≡│ ⅜ ⅝™⅜⁸ ⌐╟╢ ╛ ⌐╟∫≡ ∆╢ │ ─

╩ ⅝ↄ∆╢ ⅜ ↕╣≡™╢⁹431002)  ╕√⁸ ⌐╟╢ ┼─ ≤⇔≡⁸

Ⱪ♫ ─ ─ ⅜ ↕╣⁸ ─ ⌐≤╙⌂℮ ─ ⅜☻ⱶכ☼⌐ ⇔⌂™

⁸ ─∕─ ─ ⌐ ⅝ ╦╢√╘⁸ ⌐ ⌐╟╢ ⅜ ∆╢

⅜ ↕╣≡™╢ 431033) ⅜⁸ ─ ─ ╛ ⌐╟╢ ™─ ⌐│ ↕╠

⌐ ╩ ╘╢ ⅜№╢⁹ 

(b)  ─   

100 ⌐≥─ ⅜ ╦∫≡™╢─⅛⌐≈™≡│⁸ ₁─◦♫ꜞ○⅜ ↕

╣≡⅔╡ ⌂ │ ⇔™⅜⁸ ╛ ⅜ ╟╡╙ ∆╢

≤™℮ ╙ №╡ 431028, 431034, 431035)  ⁸ ─ ⌐≈™≡│ ⌡ ⇔√ ⅜ ↕╣

≡™╢≤ ⅎ╠╣╢⁹╕√⁸ ⌐⅔↑╢ ─ ─ ╩ ⇔√ ⌐╟

╢≤⁸2050 ≢│ RCP2.6◦♫ꜞ○≢ 126 137 ⁸RCP8.5◦♫ꜞ○≢ 129 135 ≤⌂╢

↓≤⅜ ↕╣⁸2100 ≢│⁸RCP2.6◦♫ꜞ○≢ 127 136 ⁸RCP8.5◦♫ꜞ○≢ 133 143

≤ ↕╣√⁹RCP2.6◦♫ꜞ○⌐╟╢ ⌐ ⇔≡│ 2050 ≤ ⌡ │⌂™⅜⁸RCP8.5

◦♫ꜞ○─ │ 2100 ⌐⅛↑≡ ∆╢↓≤⅜ ↕╣≡™╢ ─ ⸗♦ꜟ

╩ ⁹431036  
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∕↓≢⁸ ⅜ ⇔ↄ⌂╢≤™℮ ─ ≢ ─ ⅜ ↕╣╢╙─≤⇔≡⁸ ─

╟℮⌂╙─⅜ →╠╣╢⁹ 

ᵑ ≤⌂╢╟℮⌂ ╘≡ ⇔™ ─ ⅜ ⅎ╢↓≤≢⁸ ⌂ ה

⅜ ⇔⁸ ╛ ─ ⌐ ⅎ╢ ⅜ ∆╢⁹ 

ᵒ ─ ⅜ ∆╢↓≤⌂≥≢ ─ ⅜ ╩ ╡⁸

─Ɫכ♪ ─ ╙ ⌐ ⇔⁸ ⅜ ∆╢⁹ 

ᵓ ─ ⅜ ™ ⌐ ↄ ∆╢↓≤≢⁸ ≢ ─ ╛ ⅜

⇔⁸╕√⁸ ╙ ⅝ↄ⌂╢↓≤≢ ⅜ ⌐ ┌╣⁸ ה ⅜

∆╢⁹↓─╟℮⌂ ─ ⅜ ╕╣┌⁸ ה ─ ╙ ∆╢≤

ⅎ╠╣╢⁹╕√⁸ ∆═╡╛ ⌂ ⌐⅔↑╢ ─╟℮⌂↓╣╕≢

⇔≡™⌂⅛∫√ ⌐╟╢ ⅜ ∂╢⅔∕╣⅜№╢⁹431037)  

ᵔ ─ ╡ ╘⅛╠ ≢ ⅜ ∆╢↓≤≢⁸ ⅜ⱶ▬♃♪כꜞ─╘√─

≢⅝∏⁸♁ⱨ♩ ─ ⅜ ⌐ ⇔⁸ ⅜ ∆╢⁹ 

ᵕ ─ ⅝⌂ ⅜ ⅎ╢↓≤≢⁸ ─ ⅜ ⇔⁸ ┘

♄ⱶ─ ⌂≥⌐╟╢ ⅜ ∆╢⁹ 

ᵖ ⅜ ⁸╕√│⁸↓╣╕≢ ⇔⌂⅛∫√ ⅜ 431037)∆╢↓≤

⌂≥≢⁸↓╣╕≢ ↕╣≡™╢ ≢─ ╙ ╘⁸ ⅜ ∆

╢⁹ 

ᵗ ┼─ ⅜ ∆╢↓≤≢⁸ ╛ ⌐ ╩ ⅎ⁸

ה ╩ ↕∑╢⁹ 

ᵘ ─ ─ ⌂ │ ╛ ⌐ ⅜№╢╙──⁸ ⌂

⌐╟╡ ≢ ⅜ ∆╢≤⁸ ─ ⌐╟╢ ┼─ ─ꜞ☻◒⅜ ∆

╢⁹ ╩ ≤⇔√ ⱳ♥fi◦ꜗꜟ ─ ─ ⁸ ─

⅛╠⁸ ה ה ⌐ ⇔≡⁸ ⌐ ─ ╩ ∂╢

↓≤≢ ⅛╠ ⇔℮╢ ╩ ⇔√ ⌐╟╢≤⁸ 24 7

1 80 ─ ╩ 40 ≤ 200 ╩ ∆╢≤ │ 1.4

≢№╢⅜⁸ ⱳ♥fi◦ꜗꜟ│ 2.8 ≤⌂∫≡⅔╡⁸ ─ ⅜ ⌐ ∆╢

↓≤⅜ ↕╣≡™╢⁹431012)  
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ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

⁸ ≢ 67 ⅜ ≤⇔≡ ↕╣≡™╢⅜⁸∕╣ ─ ≢

╙ │ ∆╢╙─≢№╡⁸↕╠⌐ │ ╩ ∂≡ ⌐ ↕╣╢√

╘⁸ ה ⁸ ⁸ ▬fiⱨꜝ⁸ ┼─ │ ⌐ ┬⁹╕√⁸

ה ─ ╗ ⁸ ⌐ ∆╢ │ ⌂ ה ─ ≤

⌂╡⁸ ─ ─ ≤╙⌂╡ ╢⁹ 

 ̧ ₒ ₓ ™ 

≤ ─ ≤╩ ↑≡ ⇔√ │ ↄ⌂™⅜⁸ ⌐

─ ≤ ─ │ ⌐№╡⁸∕─ ⌐≈™≡│ ℮ ⅜⌂™⁹ ⌐

─ ╛ ה ⁸ ה ⌐╟╢ ⅜ ⇔

≡⅔╡⁸ ╙ ⌐ ─ ⅝™ ┘∕─ ─ ⁸ ⌐

─ ⅝™ ⁸ ⌐ ╢ ⌂≥ ⅜ ⇔ↄ⌂╢≤ ∆╣┌⁸ ⅜ ⌐ ╠

╣≡™⌂™ ⌐⅔™≡│⁸ ─ ⌐╟╢ ⅜ ∏╢

⅜ ╕╢─╩ ∫≡™╢ ≢№╢↓≤⌐⌂╡⁸ ─ ⌐ ⌂ ╩ ⌐ ∆╢

⅜№╢⁹ 

 ̧ ₒ ₓ ™ 

─ ╛ ─ │⁸ ⅜ ⇔↕╩ ∆↓≤⌐ ↄ ↕╣╢√╘⁸

│ ⅜ ⌐⅔↑╢ ה ─ ⌐ ∆╢⅜⁸∕─

⌐ ⇔≡│ ⌡ ⇔√ ⅜ ↕╣≡™╢⁹╕√⁸ ─ ⌂ ╩╙√╠⇔√

─№╢ ⅜ ⌐╟╢╙─≢№╣┌⁸ ⌐╟╢ ─ ─ ⅜ ⌐

⇔≡⅔╡⁸ ╟╡ ∆╢↓≤⅜ ↕╣╢⁹ 
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ₒ∕─ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ╛ ─ ┘⁸∕╣⌐╟∫≡ ∂╢ ╩ ℮⁹ ⌐ ™ ∆╢

─ ⌐≈™≡│⁸ ה ─ ≢ ╡ ™⁸ ─ ⌐╟╢

⌂ ⌐≈™≡│⁸₈3.8 ─ ─ ₉≢╙ ∆╢⁹ 

 ̧ ⌐╟∫≡ ™ ⅜ ⇔⁸ ⌐╟╢ ⌂≥─ ╩ ↕∑╢ ⅜№

╢⁹ 

 ̧ ⌐╟╡ ™ ╩ ─63ꜟ☿כⱤכ☻╢∑↕ ⅜ ↄ⌂╢↓≤≢⁸ ⅜

⇔⁸∕╣⌐ ℮ ⅜ ∂╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⌐ ℮ ה ™ ─ ≤∕╣⌐╟╢ ─ ≤─ ⌐≈™

≡⁸ ⌐ ⇔√ │ ≢ ≢⅝≡™⌂™⅜⁸ ⅜ ─

─ ─ ╛ ─ ⌐ ╩ ⅎ≡™╢≤∆╢ ╙╖╠╣╢⁹ 

 ̧ ⌐╟╢ ─ ─ ⌐≈™≡╙⁸ ≢ ⌂ │ ≢

⅝≡™⌂™╙──⁸ ⌐╟╢ ≤⇔≡ ⅜ ↄ ∆╢≤™∫√ ⅜

↕╣≡™╢⁹ 

 ̧ ⌐ ∆╢ Explosive Cyclone) │ ⌐ ⅜ ⇔≡™╢ ≢⁸

1 №√╡─ ⅜ ⌐№╢↓≤╙ ↕╣≡™╢⁹ 

 

 

⌐ ℮ ה ™ ─ ≤∕╣⌐╟╢ ─ ≤─ ⌐≈™≡⁸

≢ ⌂ │ ≢⅝≡™⌂™⁹√∞⇔⁸↓╣│ ™ ─ ⅜ ─ ≢

№╢√╘⁸ ≤─ ─ ⅜ ⇔™√╘≢№╡⁸↓╣╕≢⌐ ∂√ ─ ⌐

─ ⅜ ™↓≤╩ ∏⇔╙ ∆╢╙─≢│⌂™⁹ ─ ⌐ ⇔≡│⁸

─ ⅜ 441001)⇔≡⅔╡⁸ ─ ⌐≈™≡╙ 441002)⇔≡™╢ ╙№╢⁹╕√⁸

⌐╟╢ ─ ─ ⌐≈™≡╙⁸ ≢ ⌂ │ ≢⅝≡™⌂

™╙──⁸2012 ⌐ ≢ ⇔√ ⌐⅔™≡│⁸ ⅜ ↄ ⇔⁸ ─

≢│ ◖fi◒ꜞכ♩ ─ ╛ ●ꜝ☻ ⌐ ⌂ ╩ ↑╢⌂≥⁸ ≢│№╕

╡ ╠╣≡™⌂™ ⅜ ↕╣≡™╢⁹441003)  

↕╠⌐⁸ 55 ⌐ ≢ ⇔√ ⌐ ∆╢ Explosive Cyclone ╩

⇔√ ⌐╟╢≤ ⌐ ⅜ ⇔≡™╢ ≢⁸1 №√╡─ ⅜ ⌐№╢↓

                                                        
ꜟ☿כⱤכ☻ 63 ⌂ ≢ ╛ ⇔™ ╩╙√╠∆╙─⁹ 



212 

≤╙ ↕╣≡™╢⁹441004)  

↕╣╢   

₡  ₢ 

 ̧ RCP8.5◦♫ꜞ○╩ ≤⇔√ ≢│⁸21 ⌐⅛↑≡ ⌐ ∫≡ ╛

⌐ ╘╢ ™ ─ ─ ⅜ ↕╣≡™╢╙──⁸

↔≤⌐ │ ⌂╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ™ ─ ⅜ ⌐ ∆╢≤™∫√ ╙№╢⁹ 

 ̧ ≢ ⌐ ╩⇔√ │ ≢⅝≡™⌂™╙──⁸ ™ ─ ⌐

™⁸ ⌐⅔↑╢ ─ ⅜ ↕╣≡™╢⁹ 

 

╛ꜟ☿כⱤכ☻ ─ ⇔╛∆↕─ ⌐≈™≡ ⇔√ A1B◦♫ꜞ○╩ ≤⇔√

NHRCM⌐╟╢ ╩ ≢│⁸ 2015 2039 ┘ 2075 2099

≤╙⌐⁸ ה ╩ ⅝⁸∆═≡─ ≢ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹441005)  

21 ⌐⅔™≡⁸ ╛ ⌐ ∆╢ ─ │ ∆╢╙─

─⁸╟╡ ™ ─ ⅜ ↕╣≡™╢ A1B◦♫ꜞ○╩ ≤⇔√ CMIP3─

⸗♦ꜟ⌐╟╢ ╩ ⁹441006  

RCP8.5◦♫ꜞ○╩ ≤⇔⁸ ⌐⅔↑╢ ─ ╩ ⇔√ ╙ ╦╣≡™

╢⁹ ⌐ ⇔≡│⁸2075 2099 ⌐⅔↑╢ ─ ⅜ ↕╣≡⅔╡ AGCM20⌐╟╢

╩ 441007⁸ ⌐ ⇔≡│⁸ ⌐⅔™≡╟╡ ™ ─ ⅜ ↕

╣≡™╢ MRI- AGCM3.2⌐╟╢ ╩ 441008⁹╕√⁸2074 2087 ⌐⅔™≡│⁸☻

כⱤכ 64─ ╙ ∆╢↓≤⅜ ↕╣≡™╢ A1B◦♫ꜞ○╩ ≤⇔√MRI- AGCM3.1⌐

╟╢ ╩ ⁹441009  

⁸ ⁸ ≢│⁸2075 2100 ⌐⅔™≡ ─ ─ ╛⁸╟╡ ™

⅜ ∆╢ ─ ⅜ ↕╣≡⅔╡ A1B◦♫ꜞ○╩ ≤⇔√ AGCM⌐╟╢ ╩

441010)⁸ ─ ╩ ≤ ≢ ⇔√ ≢│⁸ ≢│ ⁸

≢│ ∆╢↓≤⅜ ↕╣≡™╢ 441011)⁹ 

50 ⌐ ≤™∫√ ⌂ ─ ⅜ ⅝ↄ⌂╢√╘⁸ ⌐╟╢ ─

│ ∆╢≤ ↕╣≡™╢⁹441012) ╕√⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ 2075 2099 ⌐⅔↑╢

─ │⁸ ≢ ↄ⌂╡⁸ ≢ ↄ⌂╢↓≤╙ ↕╣≡™╢ MRI- AGCM─

╩ ⁹441013, 441014)  

─ ⌐ ∆╢ ⌐╟╢≤⁸ ™ ─ ⅜ ⌐ ∆╢↓≤╙ ↕╣

≡™╢ A1B◦♫ꜞ○╩ ≤⇔√ AGCM⌐╟╢ ╩ ⁹441015)  

⌐⅔↑╢ ⌐ ∆╢ Explosive Cyclone) ─ ╩ ⇔√ ⌐╟╣┌⁸

╩ ∆╢ ⅜ ∆╢─⌐ ⇔≡⁸ ╩ ∆╢ ⅜ ∆╢↓≤⅜ ⌂

                                                        
64 ─₈ ⌂₉ ╟╡ ↄ Saffir-Simpson Hurricane Scale─ ─ ⅛╠ ⌐ ∆╢⁹ 
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≢№╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ─ ⌐ ∆╢ Explosive Cyclone)

─ ─ ╩ ⇔√ ⌐⅔™≡│⁸ ⌐⅔↑╢ ╛⁸ ╖⌐ ™

⌐ ∆╢ Explosive Cyclone) ─ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹441016)  

⌐ ℮ ⌐╟╢ ─ ─ ⌐ ∆╢ ⌐╟╢≤⁸ ─ ≢│

─ ⅜ ⅜╢√╘ ≤⇔≡│ ─ │ ⅜╢ 441017)⅜⁸ ≢

─ ⁸ ≢ ─ ⅜ ↕╣≡™╢⁹441012)  100 ⌐ 1 ⁸50 ⌐ 1 ∆╢

│⁸ ─ ≢ ∆╢ ⅜№╢─⌐ ⇔⁸ ─ / ≢ ∆╢ ⅜ ↕

╣≡⅔╡⁸441018)  ⌐╟╢ ⅜╖╠╣╢⁹╕√⁸ ─ ⌐╟╢ ╩ ⇔√ ≢│⁸

⅜ ∆╢ ⅜ ↕╣≡™╢ RCP4. 5 ◦♫ꜞ○╩ ≤⇔√ MIROC3.2─

╩ ⁹441019  

─ ≢│⁸ ⁸ ⅜ ╗ ⌐⅔™≡⁸ ─ ⌐╟

╡ ─ ⅜ ╗ ≢⁸ ╛ ─ ⁸ ─ ⌐╟╢⁸ ─

─ ⅜ ↕╣≡™╢⁹441020)  ∕─ ≢⁸ ─ ─ ⌐ ≠⅝⁸ ╩

⌐ ─ ꜞ☻◒╩ ⇔√ ≢│⁸ ⌐⅔™≡ ─ ⅜ ∆╢↓≤⅛╠ ꜞ☻

◒⅜ ∆╢ ╩ ⇔≡™╢ ╙№╢⁹441021)⁹ 

 

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

─ │ ⌐ ┬⁹ │⁸ ⁸ ─▬fiⱨꜝ╛ ⁸ ⁸ ⁸

⁸↕╠⌐ ╛ ⌐⌂╣┌⁸ ╛ ─ ⌐╙ ↄ ⌂ ╩ ╓∆⁹√∞⇔⁸

─ ≢№╢√╘⁸ ─ ⅜ ╕∫√≤⇔≡╙⁸ ─ │ ⌐ ↕╣╢⁹ 

 ̧ ₒ ₓ ™ 

≢ ╩ ≤∆╢ ה ─ ⌐≈™≡ ═√ ╩ ≢⅝≡™⌂™⁹

√∞⇔⁸↓╣│ ™ ─ ⅜ ─ ≢№╢√╘ ≤─ ─ ⅜ ⇔

™√╘≢№╡⁸↓╣╕≢⌐ ∂√ ─ ⌐ ─ ⅜ ™↓≤╩ ∏⇔╙ ∆╢

╙─≢│⌂ↄ⁸ ─ ─ ─ ╛ ─ ⁸↓╣╕≢ ≢│ ╠╣⌂

⅛∫√ ─ ╙ ↕╣≡™╢⁹ 2015 2039 ┘ 2075 2099 ⌐⅛

↑≡ ⅜ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ  

⸗♦ꜟ╛◦♫ꜞ○╩ ™√ ⅜⌂↕╣≡⅔╡⁸ ™ ─ ⁸ ⌐╟╢

─ ─ ⁸ ה ─ ⌂≥⁸ ⌐╟╢ ─ ⌐≈™≡│

─ ⌐ ⅜╖╠╣╢⁹√∞⇔⁸ ─ ╛ ה │ ™╢ ⸗♦ꜟ⌐

╟∫≡ ⌂╢ ╣⅜№╢√╘⁸ ⅜ ⅝™⁹╕√⁸ ⌐ ∆╢ ─ ⅜ ╦

╣≡™╢╙──⁸↓─ ≢│ ─ ─ ⌐ ≠ↄ ⌐ ╠╣≡™╢√╘⁸

─ ™ │ ╠╣≡™⌂™↓≤⌐ ∆╢ ⅜№╢⁹ 
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ₒ ⌂ ₓ 

ה ≢│₈ ₉₈ ₉₈ ₉─ 3 ≈─ ≢ ╩ ⇔≡⅝√⅜⁸

≢╙ 29 7 ⁸ 30 7 │⁸ ≤ ≤™℮₈ ₉

₈ ₉─ ⌐ ╦╢ ─ ↕╩ ⌐№╠╦⇔√⁹ 

⌂ ≤│⁸ ⌐│№╢Ɫ◙כ♪⅜ ─ ⌐╟╡ ↕╣√⁸№╢™│⁸№╢

⅜ ─ ⌐╟╡∕─ ╩ ≢⅝⌂ↄ⌂╢↓≤╩ ∆⁹ ─ ≤⇔≡│ ╛

⁸ ⅜ ≤⌂╢↓≤⅜ ↕╣╢⅜⁸↓─ ≢│ ⌐⁸ ≤─

⌐ ⇔⁸₈ ≤ ⁸ ≤ ⌂≥⁸ ─ ⅜ ⌐ ⇔№℮↓≤≢⁸

≢ ↓╢ ≤ ⇔≡ ⅛≈ ⌂ ╩╙√╠∆ ₉╩₈ ⌂ ₉≤

∆╢⁹ ─ ≤⌂╢ ─ ⅝™ ⁸ ─ ™ ⌂≥│⁸ ⌐╟╢

─ ⅜ ↕╣≡™╢⁹ ⌂ ─ ╩ ⌐ ∆⁹ 

ḯ

( )

ṕ Ṗ

ẑ

ṕ Ṗṕ Ṗ

ẑ

( )

 3-6 複合的な災害影響の例 
 

⌂⅔⁸ ⌐╟╢▬fiⱨꜝ ─ⱨꜝ▬fi▬ꜝה ⌐╟╢ ⌂≥⁸№╢ ⅜ ה

╩ ⅎ≡↕╠⌐ ─ ╩ ∆╢↓≤⌐╟╢ ─ ╛⁸ ⌂╢ ≢─ ⅜ ∆

╢↓≤⌐╟╡⁸ ─ ╩╙√╠∆ ─ ─ ⌐≈™≡│⁸₈3.8 ─

─ ₉≢ ╡ ℮⁹ 

 

─  

 29 7 ≢│⁸ ⌐╦√╢ ╛ ⅜ ⌂ ─ ≤⌂

∫√⅜⁸∕╣⌐ ℮ ─ ⅜ ⌐ ⇔⁸ ╩ ╘ ↄ∆╟℮⌂ ╩ ⅝ ↓

∆↓≤≢⁸ ⌂ ╩ ∆╢ ≤⌂∫√⁹↓─╟℮⌂ ה ⌐ ∆╢



215 

│ ≢ ∆╢ ─ ≈─ ≤™ⅎ╢⁹╕√⁸ ⌐╟∫≡ ⇔√

─ │⁸ ╛ ─ ─ ≤ ╦↕∫≡⁸ ─ ╩ ↕∑√⁹451001  

 30 7 │⁸↓╣╕≢─ ╛ ⌐╟╢ ≤ ═⁸ ⌐ 48 ⅛

╠ 72 ─ ⅜ ⌐ ™ ⅜⁸ │ ─ ⌂™ ה ─

╙ ╘⁸ ⅛╠ ╩ ⌐ ™ ⌐ ⅜∫≡™√↓≤⅜ ⅝⌂ ≢№

╡ 451002)⁸11 ⌐ ⅜ ↕╣⁸ ≤⇔≡ ╘≡ ⌐ ↕╣√⁹↓─ ⌐

│⁸ ⌐ ℮ ─ ─ ╙№∫√≤↕╣≡™╢⁹451002)  ⌂ ─

⌐ ⅎ⁸ ─ ╙ ⌐ ⇔√↓≤⌐╟╡⁸ ≢ ≤ ⅜

⌐ ∆╢⌂≥⁸ ╩ ⌐ ⅜ ⇔√⁹↓─ ─ │⁸ ≢ ⇔√

⌐╟╢ ─ ⅜⁸ ∆╢ ⌐╟╡ ⌐ ⇔ ↑√√╘⌐⁸ ⅜ ╛⅛

⌐⌂╢ ⌐ ⇔≡⁸ ╩ ⅝ ↓∆≤≤╙⌐⁸ ≢ ⅜ ⇔√↓≤⌐╟╡⁸

ה ⅜ ⇔√⁹451004  

⌐ ℮ ≢│⁸ ─ ⁸ ⁸ ─ ⌐⅔™≡

ה ⅜ ⇔√⁹ ⅜ ╙ ≢№╡⁸ ─ ⁸ ⌐⅔↑╢ ─

⅜ ↕╣√⁹65╕√⁸ ≢│ ⌂ ⌐⅔™≡ ⅜ ⇔√⁹451005)

⌐⅔™≡│⁸ ⅜ ⌐ ∫≡ ╣ ─ ⇔⁸ ─

│ ─ ™ ╛ ⁸ │ ─ ™ ─ ≢⁸15 25 ─

™ ≢ ∆═╡⅜ ⇔√⁹66 

≢⁸₈ ₉⁸₈ ₉─ ⌐ ╦╢ ≤⇔≡⁸ ≤ ─ ⌐ ℮

⅜ ↕╣⁸√≤ⅎ┌ 2018 21 ≢│ ⅜∕╣╩ ↕∑╢ ⌐│⌂

∫√⅜ 451010)⁸∕─╟℮⌂ ─ │ ─≤↓╤ ↕╣≡™⌂™⁹ 

2018 21 ⌐╟╢ │ 1 ╩ ⅎ≡⅔╡67⁸ ⅛╠⌂╢

⅛╠│⁸ ⌐╟╢ ™⅜ ⇔≡™╢↓≤╛ ─ ⅛

╠⁸ ─ ─ ╩ 35 ⅛╠ 10 ⌐ ⅝ →≡™╢↓≤╙ ↕╣≡™╢⁹

451006, 451007)  

 

↕╣╢  

≤ ─ ⌂ ≢№╢ ה ╛⁸ ─ ⌐≈™≡│⁸

─ ╛ ⌐ ⇔√ ⅜№╢⁹ 

─ ⅝™ ╛ ↄ ─ ─ ⌐ ⅜╖╠╣⁸↓─╟

℮⌂ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹╕√⁸ ─ ה ∕─╙──

╙ ↕╣≡™╢⁹ ⅎ┌⁸↓╣╕≢ ⅜ ≢│⁸ │ ⌐╟╢╙─╙ ⇔≡

™╢⅜ ⌐╟╢╙─⅜ ⅛∫√⁹⇔⅛⇔⁸ ⁸ ─ ⅝⌂ ─ ⌐╟╡

                                                        
65 10 ⌐⅔↑╢ ה

https://www.mlit.go.jp/river/sabo/committee_kikohendo/200108/04shiryo2.pdf  
66 10 ⌐⅔↑╢ ∆═╡ 
67 ⌐╟╢ ─ ™ https://www.sonpo.or.jp/report/statistics/disaster/ctuevu000000530r-

att/c_fusuigai.pdf  
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⅜ ⅎ╢≤ ⌂ ⌐╟╢ ⌐ ⅎ⁸∕╣⅜ ╩ ⅝ ╘ ♄ⱶ╩ ⇔⁸

∕─ ∆╢≤ ⌐╟╢ ⅜ ∆╢≤≤╙⌐⁸ ⌐⅔↑╢ ⌐╟╡

⌂ ╩╙√╠∆⁹╕√⁸ ⌐ ∆╢ ה ─ ─ ╙

↕╣╢⁹↓╣╠─ ⌐╟╡ ↕╣√ ─ │ ⌐ ℮ ה ╩ ⅝ ↓

⇔⁸ ╛ ─ ─ ⌂ ╩╙√╠∆⁹↕╠⌐⁸ ה ה

─ ─ ⌐ ™ ⅜ ⇔⁸ ┼─ ⁸ ┼─ ה ⅜

─ √⌂ ≤⌂╢ ⅜№╢⁹451001)   

─ ⌂ ─ ╩ ⇔√ ⌐╟╢≤⁸ │ 21 ⌐ ≤ ⇔≡

20% ⇔⁸ │ 30% ∆╢↓≤⅜ ↕╣≡™╢⁹451009)  

 ≤ ─ ⌂ ⌐≈™≡╙⁸ ─ ╛ ⌐ ∆╢ ⅜

№╢⁹ 

⌐╟╡ ─ ™ ─ ─ ⅜ ↕╣⁸╕√⁸ ─ ⌐⅔↑╢

⌐ ∆╢ ─ │ 1.1 1. 15 ≤ ↕╣≡⅔╡⁸ ≤ ⅜

⇔√ ⌐│⁸ ⅜ ∆╢↓≤⅜ ↕╣╢⁹451004)   

╕√⁸ ≤ ⅜ ╙⇔ↄ│ ⌐ ∆╢ ⌐⅔™≡⁸ ─ ─

│⁸2050 ≢ 1.1 1.2 ⁸2100 ≢ 1.2 1.4 ≤⌂╢⁹

│∕╣∙╣ 1.4 1.5 ⁸1.5 1.8 ≤⌂╢↓≤⅛╠⁸ ⌐⅛↑≡ │ ⅝ↄ

∆╢↓≤⅜ ↕╣≡™╢⁹451008)   

─╟℮⌂ ⌐ ∆╢ ╛ ─ ╩ ╕ⅎ⁸ ≢─ ה

ה ─ ⌂ ─ ⌐≈™≡╕≤╘╢⁹ 

⌂ ─ ⅝™ ╛ ↄ ─ ⁸ ⌐ ⌐╦√╡

∆╢ ⌐╟╢ │⁸ ⌐ ╛ ╩╙√╠⇔⁸↓╣⅜ ─ ⌐

℮ ה ⁸ ─ ⌐≈⌂⅜╢⁹╕√⁸ ⌐ ⅎ ╙ ↕╣⁸↓

╣│ ♄ⱶ─ ⌐≈⌂⅜╢⁹↓℮⇔√ ⅜ ─ ─ ╩ ∆╢⁹╕√⁸↓

╣╠⅜ ⌐ ⅝╣┌ │↕╠⌐ ∆╢⁹ 

 ⁸ ≤ ⌐≈™≡│⁸ ⇔√ ─ ─ 451008)│№╢╙

──↓╣╕≢⌐ ⌐ ⅝√ │⌂™⁹⇔⅛⇔⁸↓─╟℮⌂ ─ ╙ ↄ⌂™

≤│ ⅎ∏⁸ │ ⌐ ╣≡™ↄ ⅜ ↕╣≡™╢⁹↕╠⌐ ⅎ┌⁸

≢│⁸ ה ה ─ ≡⅜ ⌐ ⅝╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™

╙№╡℮╢⁹ 
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3.5   

⌐⅔↑╢ ⌐╟╢ ─ │⁸ 3- 7⌐ ∆≤⅔╡≢№╢⁹ 

⌐╟╢ │ ☻♩꜠☻╩ ↕∑⁸ ꜞ☻◒╛ ⌐╟╢ ꜞ☻◒⁸∕

─ ⁸ ─ ₁⌂ ꜞ☻◒╩ ↕∑╢⁹ ⌐⁸ ⌐ ⇔≡ ⅜ ™

≢ ⅜ ≢№╢⁹ ⅎ≡⁸ │ ╩ ∆╢ ─ ה ה

╩ ↕∑⁸ ─ ╛ ⌐ ╩ ╓∆ ⅜№╢⁹╕

√⁸ ─ │ ה ╛▬fiⱨꜟ◄fi◙─╟℮⌂ ─ Ɽ♃כfi

╩ ↕∑╢⁹ ╛ ™ ⁸ ─ ⌂ ─ ⌐ ™ ⅜ ∆╣┌⁸

─ ꜞ☻◒╛ ꜞ☻◒⁸ ꜞ☻◒ ⅜ ∆╢ ⅜№╢⁹ 

ḱ

Ṩ

(
)

Å

Å

ṕ Ṗ

Ӹ Ӹ

Ṩ

Ṩ

Ṩ

ṕ Ṗ
Å

Å

Ṗ

 

図 3-7 気候変動により想定される影響の概略図（健康分野）68 

 

 ̧ 文献数・構成等の変化 

─ ⌐⅔™≡⁸ ≢│⁸ ≢ ⇔≡™╢ ╩ ™≡ 178

─ 135 ⁸ 42 ⁸ 1 ╩ ⇔≡⅔╡⁸↓─℮∟⁸ ─

                                                        
68 │⁸ ⌐⅔™≡ ↕╣√ ─ ⅛╠⁸ ⌐⅔™≡ ↕╣╢ ─ ⌂ ╩ ⇔⁸

↕╣╢ ה ≤─ ╛ ┼─ ╩ ⌐ ⇔√╙─≢№╢⁹⇔√⅜∫≡⁸ ─

╛ ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ ─₈ ה ₉ │⁸

─ ⌂ ™ ≤⁸∕─╒⅛ ⌐ ⌂ ╩ ╓∆ ™ ─ ⌐ ↑≡

™╢⁹ ⅜ ⌐⌂╡∆⅞╢─╩ ↑╢√╘⁸ ─ ⌂ ™ ─Ⱳ♇◒☻ ─ │ ⇔

≡™⌂™⁹ 
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⅛╠ √⌐ ↕╣√ │ 170 ≢№╢⁹ ≡─ ≢ ⅜ ⇔≡™╢⁹ 

─ ⅛╠─ ─ ⌂ ≤⇔≡⁸₈∕─ ₉─ ⌐≈™≡⁸ ╡ ℮

⅜ ⅎ√↓≤⅛╠₈ ≤ ─ ₉₈ ⅜ ™ ┼─ ה ה

₉₈∕─ ─ ₉─ 3≈─ ╩ √⌐ ↑≡ ∆╢↓≤≤⇔√⁹ 

 ̧ 気候変動による影響の概要 

─  

╩ ⌐ ⌐╟╢ ⅜ ⌐№╢↓≤⅜ ↕╣≡™╢⁹╕√ ⌐≈

™≡│⁸ ⌐╟∫≡┌╠≈⅝│№╢╙──⁸ ⌐╟╢ ה ה

⅜ ⌐№╢⁹2018 ⌐│ ⌐╟╢ ⅜⁸ ⁸

╩ ⇔ 9 5 ╩ ⅎ√⁹↓─ ─ ⌐╟╢ │ 1,500 ╩ ⅎ≡⅔╡⁸

─ 8 │ ≢№∫√⁹ ┼─ │ ⅝™╙──⁸ ה ─ ⌐

™⁸ ─ ─ ꜞ☻◒╙ ↄ⌂∫≡™╢⁹ ⌐╟╢ │⁸ ─

─ ╛∞╢↕⁸ ⌂≥─ ─ ╛ ☻♩꜠☻⌂≥─ ⌐╙⅔╟┬⁹ 

ⅎ≡⁸ ─ ⌐ ™⁸ ╛꜡♃►▬ꜟ☻ ⁸ ⌂≥─ ה

⁸▬fiⱨꜟ◄fi◙╛ ⌂≥─ ─ ה◒☻ꜞ Ɽ♃כfi─ ⅜

√⌐ ↕╣≡™╢⁹ ⌐≈™≡│⁸ ⅜ ─ ה

ה ╩ ↕∑⁸ ─ ╙ ╕∫≡⁸ ≢─ ⅜ ∆╢↓≤⅜ ↕╣

╢⁹ 

↕╣╢  

⌐╟╡ ☻♩꜠☻⅜ ⇔⁸ ⌐ ─ ꜞ☻◒⅜ ∆╢↓≤⅜ ↕╣≡

™╢⁹ ה ⌐≈™≡│⁸ ⌐ ™⁸21 ⌐⅛↑≡ ≢

─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ⌐ ™⁸↓╣╕≢ ה ⅜↕

╣≡™⌂™ ≢╙ⱥ♩☻☺◦ⱴ◌─ ⅜ ∆╢ ╛⁸ ►▬ꜟ☻╩

∆╢ ─ ─ ┼─ ─ ⌂≥⅜ √⌐ ↕╣≡™╢⁹╕√⁸

⌂ ╩ ╗ⱴ♄♬ ⅜ ≢ ↕╣⁸↕╠⌐ ⅛╠ ∟ ╕╣╢ⱴ♄♬─

─ ╙ ↕╣╢⁹2030 ╕≢─ ⌐│⁸ ⌐ ™ ○◐◦♄fi♩ה○♂fi

─ ─ ⌐ ℮ ⅜ ∆╢⅜⁸∕╣ │ ∆╢↓≤⅜ ↕╣≡™

╢⁹ 

 ̧ 重大性・緊急性・確信度評価の概要 

≢─ │⁸ ⌐╟╢ ─ ╛ ─ ⁸ ─ ⌂≥⁸

─ ⅜ ⌐ ┬ ⅜№╢╙─⅜ ™ ⌐№╢⁹∕─ ⅜ ⌐ ⅝™⁸№╢™

│ ┼─ ⌐≈⌂⅜╢ ⌐≈™≡│⁸ │₈ ⌐ ⌂ ⅜ ╘╠╣╢₉⁸

│₈ ™₉≤ ↕╣√⁹ 

₈ ה ₉₈∕─ ─ ₉⌐≈™≡│⁸ ─ ≢│ ⌂ ⅜

⌂™≤⇔≡₈ ≢│ ≢⅝⌂™₉≤ ↕╣≡™√⅜⁸ ⅜ ⅎ√╘ ה ה

─ ⅜ ↕╣√⁹√∞⇔⁸ ≤⇔≡ ≤↕╣╢ ⅜ ≢№╡⁸

│₈ ⌐ ⌂ ⅜ ╘╠╣╢₉≤─ ╕≢│ ∫≡™⌂™⁹ 
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─ ⅜₈ ⌐ ⌂ ⅜ ╘╠╣╢₉≤│ ⅎ⌂™⁸№╢™│ ─ ⅜₈

₉≤↕╣√ ≢№∫√≤⇔≡╙⁸ ⅜ ╣╢↓≤⌐╟∫≡⁸ ה ⅜ ⌐

⅝ↄ⌂╢ ⅜№╢ ⌐≈™≡│ ⌐ ∆╢ ⅜№╢⁹ 

 

β ─ ⌐ ⇔≡│⁸ ∞↑≢⌂ↄ⁸◓꜡כⱣꜟ ⌐ ℮ ⌂ ≤ ─ ⁸ ⌐ ℮

─ ⇔™ ⌂≥⁸↕╕↨╕⌂ ⅜ ⇔≡™╢⁹ ⌐╟╢ ╩ ∆╢ ⌐│∕─╟℮⌂ ─

⌂ ╙ ⇔≡™╢↓≤╩ ⇔√℮ⅎ≢ ╩ ∆╢ ⅜№╢⁹ 
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ₒ ─ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌂ ↕⌐╟╢ ꜞ☻◒╛ ─ ─ ⌐ ℮ ⅜ ╩ ╡ ℮⁹ 

 ̧ ⌐╟╢ ─ ─ │⁸ ─ ╩ ↕∑╢ ⅜№╢⁹√∞

⇔⁸ ╩ ╙ ⅝ↄ ↑╢ ⅜ ∆╢√╘⁸ │ ∆╢

╙↕╣≡™╢⁹ 

 ̧ ⌂ ≢│⁸ ⌐ ⇔≡ ꜞ☻◒╛ ꜞ☻◒⅜ ™⁹ │

⅛╠ ╣≡ ⇔⁸ 10 ∆╢ ⌐№╢⁹ 

─  

₡  ₢ 

 ̧ ─ ─ ⌐ ™ ⅜ ⇔≡™╢≤™℮ ⌂ │

≢│ ≢⅝≡™⌂™⁹ 

 ̧ ⁸ ⌐╟╢ ה ⌐≈™≡│⁸1990 ≢ ⌐№╡⁸

⌐ ≢ ⅎ⁸ ≢ ⌐№╢⁹ 

 ̧ ⁸ ⌐ ∆╢ 69│ ⇔≡™╢ ⁸ ⌐ ∆╢ │

⌐№╡⁸ ⌂ ≢│⁸ ╛ ╛ ⁸

⁸ ─ꜞ☻◒⅜ ∆╢ ⅜ ↕╣≡™╢⁹ 

 

≢ ↕╣√ ⅛╠│⁸ ⌐╟╢ ─ ⅜ ⌐ ∂≡™╢≤─ │

≢⅝≡™⌂™⁹ ≢⁸ ≤ ה ≤─ ╩ ∆╢ ⅜ ≢⅝╢⁹ 

⌐╟╢ ה ⌐≈™≡│⁸1990 ≢ ⌐№╡⁸ ⌐ ≢

ⅎ⁸ ≢ ⌐№╢↓≤⅜ ↕╣≡™╢⁹511001)╕√ ⌂ ⌐ ═

≡⁸ ⌂ ─ ⅜ ꜞ☻◒╛ ꜞ☻◒⅜ ↄ 511002, 511003, 511004, 511005, 511006, 511007, 511008)⁸

│ ⅛╠ ╣≡ ⇔⁸ 10 ∆╢↓≤⅜ ↕╣≡™╢ 511005)⁹ 

≤ ≤─ ⌐≈™≡│⁸2010 ⌐ ⌐ ∆╢ │ ⇔≡™╢ ⁸

⌐ ∆╢ │ ⌐№╢↓≤⁸511009)  ⌂ ≢│ ╛

╛ ⁸ ⁸ ─ꜞ☻◒⅜ ∆╢ ⅜ ↕╣≡™╢

511010, 511011, 511012, 511007, 511013, 511014, 511015, 511016, 511017, 511018)⁹ 

⁸ ╩ ≤⇔√ ≢│№╢⅜⁸ │ ⌂≥─ ≤ ⅜

№╢ ⅜ ↕╣≡™╢⁹511019, 511020, 511021)  ≢⁸ ⌐╟╢ │⁸ ╟╡╙⁸

─ ─ ⅝™ ⌐ ™≤™℮ ╙№╡⁸511022)  ─ ╛ ⌂ ─

╩ ℮↓≤⅜ ≤⌂╢⁹ 

 

                                                        
69 №╢ ⌐╟╡⁸∕╣╩ ↑√ ─ ꜞ☻◒⅜ ╕╢⅛╩ ∆ ╩™℮⁹ 
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↕╣╢  

₡  ₢ 

 ̧ ─ ─ │⁸RCP4.5◦♫ꜞ○─ ⁸2030 ⌐⁸ ⌐ 2000

╟╡╙ ⇔⁸ ⌐ ╘╢ ─ ⅜ ∆╢↓≤⅜

↕╣≡™╢⁹ ⁸ ╩ ╙ ⅝ↄ ↑╢ ⅜ ∆╢√╘⁸

│ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ╩ ≤⇔√ ≢╙⁸RCP8.5◦♫ꜞ○⌐⅔™≡⁸ ╩ ╗ ▪☺▪≢⁸

─ ⌐ ™⁸ ⅜ 2010 ⌐ ⇔≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 

1970 ⁸2000 ⁸2030 ─ ┘ ─ⱷ♇◦ꜙ ─ ⁸♃כ♦ ⁸

⌐ ↕╣╢↓≤⌐╟╢ ─ ╩ ™≡ ╩ ⇔√ ⌐╟╣┌⁸

RCP4.5◦♫ꜞ○╩ ≤⇔√NICAM⸗♦ꜟ⌐╟╢ ╩ ™√ ⁸2030 ─ ─

│ ⌐ 2000 ╟╡╙ ⇔⁸ ⌐ ╘╢ ─ │

⌐ ∆╢⁹ ⁸ ╩ ╙ ⅝ↄ ↑╢ ⅜ ∆╢√╘⁸ │

⇔⁸ ≢ ↄ╖╠╣╢⁹511023)  

╩ ≤⇔√⁸4≈─ RCP◦♫ꜞ○╩ ≤⇔√ ISI - MIP─ 5 ≈─ ⸗♦ꜟ⌐╟╢

≢│⁸RCP8.5◦♫ꜞ○─ ⁸ ≢ ⌐╟╢ ⅜ ™ Ɽ⁸♇꜡כꜜ ▪☺▪⁸

⁸│≢▪ꜞꜝ♩☻כ○ ─ ⌐╟╡⁸ ⌐╟╢ ⅜ 2010 ─ 7.4 8.7 ⅛╠

2090 ⌐│ 3.7 5.9 ⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹511024)  

ה ה ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

─ ≤⇔≡⁸ ⌐╟╢ ⅜ ⌐ ≢ ⌐№╡⁸ ⌂

⌐ ═⁸ ⌂ ─ ⅜ ꜞ☻◒╛ ꜞ☻◒⅜ ↄ⌂╢↓≤⅜ ↕╣

≡™╢⁹⇔⅛⇔ ⌐ ╘╢ │ ∕╣╠ ⌂ ╟╡╙ ╛⅛⌂ ⌐╟

╢╙── ⅜ ⅝™ ≢⁸ ≤ ꜞ☻◒≤─ ⅜ ≤™℮ ─ ≢─

⌐⅔™≡│⁸ ⌐ ™⁸ ⌐ ╘╢ ─ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹√∞⇔⁸ ╩ ╙ ⅝ↄ ↑╢ ⅜ ∆

╢√╘⁸ │ ∆╢ ╙↕╣≡⅔╡⁸ ─ ⌐╟╡

─ ⅜ ⅎ╢⅛ ╢⅛│ ⅛∫≡™⌂™⁹ 

 ̧ ₒ ₓ  

⌐ ⌐╟╢ ─ ⅜ ⇔≡™╢⅛≥℮⅛⌐≈™≡│⁸ ─

⅜ ≢⅝≡™⌂™⁹2030 ⌐ ⅜ ∆╢↓≤⅜ ↕╣≡™╢ ⁸

ה ≤╙⌐ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ  

⌐╟╢ ─ ⅜ ⇔≡™╢⅛≥℮⅛─ │ ≢⅝⌂™⅜⁸
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─ ╛ ⌐ ∆╢ ─ ⅜ ↕╣≡™╢⁹ ⌐≈

™≡│⁸ ה │ ≢№╢⅜⁸ ⸗♦ꜟ NICAM⸗♦ꜟ╛ ISI - MIP─ 5

≈─⸗♦ꜟ ╩ ⇔√ ≢⁸ ▪☺▪≢│ 21 ⌐⅛↑≡ ⌐╟╢

│ ∆╢⅜⁸ ⌐╟╢ │ ∆╢↓≤⅜ ↕╣≡™╢⁹  
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ₒ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐╟╢ ─℮∟ ꜞ☻◒╩ ℮⁹ ה ─₈∕─

⌐╟╢ ┼─ ₉≢│ ה☻꜠♩☻ ⁸ ↕⌐╟╢ ╩ ⌂ ≤⇔≡

╡ ℮⁹ 

 ̧ ⌐╟╢ ─ │⁸ ☻♩꜠☻─ ⌐╟╡⁸ ╩ ↕∑⁸╕√

╛ ╩ ≈ ⁸ ─ ≤ ⇔≡™╢ ⅜№╢⁹ ⌐

│⁸ ⌐ ℮ ○◐◦♄fi♩ ─ ⌐╟╢ ה ⌂≥⌐╟╢

ꜞ☻◒╩ ↕∑╢ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ≢ ⌐╟╢ ה ╩ ╦∏№╢ ⌐╟╡ ⅜≥─

⇔√⅛╩ ∆ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐ ─ ⅜ ⌐№╢⅜⁸15 ─ ⌐⅔™≡╙⁸ ─

≤≤╙⌐ ⅜ ∆╢ ⌐№╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╡ ⅜ ∆╢↓≤⁸ ─ │ ╛ ─

⅜ ™↓≤≤ ⇔≡™╢ ╩ ∆╢ ╙№╢⁹ 

 

≢ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ ⌐│⁸ ⌐╟

╡ ⁸ ─ ה ⌐ ╟ ╢ ⅜ ⌐ № ╢ ↓ ≤

521001, 521002, 521003, 521004, 521005, 521006)⁸ ⌐ ⌐ ⌂ ≢⁸ ⅜ ⌐ ⇔≡™╢

↓≤⅜ ↕╣≡™╢ 521007)⁹ ∞↑≢⌂ↄ⁸15 ─ ⌐⅔™≡╙⁸ ─ ≤≤

╙⌐ ☻♩꜠☻⌐╟╢ ⅜ ∆╢ ⌐№╢↓≤ 521003)⁸ ⌐ ⇔√ │ ⌂≥─

⌐╙ ∆╢↓≤⅜ ↕╣≡™╢ 521008, 521009)  ⁹ 

╩ ╗ ╩ ≤⇔√ ≢│⁸ ⌂ ה ⌐╟╡⁸ ⌂ↄ≤╙ 1 ─

⅜ ↕╣≡™╢ ╩ ∆╢ ╙╖╠╣╢⁹521010)  ⌐╟╢ ꜞ☻◒─

≤⇔≡⁸ ╟╡╙ ⌐ꜞ☻◒⅜ ⅝™↓≤⁸521011)  ⌐╟╢ │ ╩ ™≡

⇔⁸ 10 ∆╢⅜⁸ ⌐╟╢ │ ⌐ ⇔⁸ 1 2

≢ ∆╢↓≤⅜ ↕╣≡™╢ 521012)⁹ ≢⁸ ─ ⌐ ™⁸ ─ ⌐ ∆╢

⅜ ↕╣≡™╢≤™∫√ ╙№╢⁹521013, 521014, 521015)  

↓─ ⁸ ⌐╟╢ ─ ╛⁸521016, 521017, 521018)  ─ ⅜ ╛

─ ⅜ ™↓≤≤ ⇔≡™╢ ╩ ∆╢ ╙№╢ 521019⁹ 
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↕╣╢  

₡  ₢ 

 ̧ ╩ ╗ ╩ ≤⇔≡ ≢│⁸ ⌐╦√∫≡⁸ ⌐╟╡

⌐╟╢ ⅜ ∆╢↓≤⁸2030 2050ה ⌐ ⌐╟╢ ─ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ↕╠⌐⁸ ╩ ╗ ▪☺▪ ≢│⁸RCP2.6◦♫ꜞ○⁸RCP4.5 ◦♫ꜞ○⁸RCP8.5 ◦

♫ꜞ○─™∏╣─◦♫ꜞ○⌐⅔™≡╙⁸ ⌐⅛↑≡ ⌐╟╢ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ≢⁸ ╩ ╗ ╩ ≤⇔√ ≢│⁸ ╩2ϴ ⌐ ⅎ╢↓≤≢⁸

⌐ ⇔√ ─ ⌂ ╩ ∆╢↓≤⅜ ≤⌂╢≤ ↕╣≡™╢⁹ 

 

IPCC 5 ≢│⁸ ⌐⅔↑╢ ─ ⌂ꜞ☻◒─ ≈≤⇔≡⁸ ⌐ ⌂

┘ │ ─ ⌐≈™≡─⁸ ⌂ ⌐⅔↑╢ ┘

─ꜞ☻◒╩ →≡™╢⁹521020)  

╩ ╗ ╩ ≤⇔√ ≢│⁸ ⌐╦√∫≡⁸ ⌐╟╡ ⌐╟╢

⅜ ∆╢↓≤⁸521021)  ╩ ╗ ▪☺▪ ≢╙⁸SRES A1B◦♫ꜞ○⌐

⅔™≡⁸2030 2050ה ⌐ ⌐╟∫≡ ─ ⅜ ∆╢↓≤⁸521022)   

RCP 2. 6◦♫ꜞ○⁸RCP4.5◦♫ꜞ○⁸RCP8.5 ◦♫ꜞ○─™∏╣─◦♫ꜞ○⌐⅔™≡╙⁸

⌐⅛↑≡⁸ ╩ ╗ ▪☺▪ ≢ ⌐╟╢ ⅜ ∆╢↓≤⅜ ↕╣≡™╢

521023)⁹ ∞↑≢⌂ↄ⁸ ─ ⅜ ⌐ ∆╢↓≤╙ ↕╣≡™╢⁹521024)    

╩ ⌐⁸ ≤∆╢ ꜠ⱬꜟ ─◦♫ꜞ○⌐ ≠⅝ ☻♩꜠☻⌐╟╢ ꜞ☻◒─

╩ ⇔√ 450s◦♫ꜞ○⁸BaU◦♫ꜞ○╩ ≤⇔√MIROC3.2- hires ⌐╟╢

╩ ⌐╟╣┌⁸ ꜞ☻◒│ 2050 ⌐│ 1.8 ⁸ 2.1 ⁸ 2.2

≤ ↕⌂ ⌐≤≥╕╢⅜⁸ 2090 ⌐│ 2.1 ⁸ 2.8 ⁸ 3.7 ⌐

∆╢↓≤⅜ ↕╣≡⅔╡⁸ ה ה ⅜™∏╣─ ꜠ⱬꜟ⌐⅔™≡╙ ╙ ™

ꜞ☻◒─ ╩ ∂╢≤↕╣≡™╢⁹521025)  ↕╠⌐⁸RCP2.6◦♫ꜞ○⁸RCP4.5 ◦♫ꜞ○⁸RCP8.5

◦♫ꜞ○╩ ™⁸ ╩ ⌐⇔≡⁸2031 2050 ┘ 2081 2100 2010 ─

╩ ⇔√ MIROC5 ⸗♦ꜟ╩ ⌐╟╣┌⁸ ☻♩꜠☻ │⁸

⁸RCP⁸ ⌐╟╠∏⁸∆═≡─ ⌐⅔™≡ 2 ≤⌂╢⁹521026)  

╕√⁸ ╩ ⌐⁸ ☻♩꜠☻⌐╟╢ ꜞ☻◒ ╩ ∆╢√╘─ (

╩ ∆╢√╘⌐ ∫≡╒⇔™ )╩╙≤⌐ ꜞ☻◒╩ ∆╢√╘⌐

∫≡╙╟™≤ ⅎ╢ ╩ ⇔√ ≢│⁸ ™ (2031 2050 )≢─

│ 0.688 ⅛╠ 6.772 ⁸ ™ (2081 2100 )≢│ 0.411 ⅛╠ 2.546

≤ ↕╣≡™╢⁹521027)  

≢⁸ ╩ ╗ ╩ ≤⇔√ ≢│⁸ ╩ 2ϴ ⌐ ⅎ╢↓≤≢⁸ ⌐

⇔√ ─ ⌂ ╩ ∆╢↓≤⅜ ≤⌂╢↓≤⅜ ↕╣≡™╢⁹521028)  
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ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

    ₒ ₓ  

≢ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ ─ │ ⌐

┘⁸ ┼─ ⌐ ≈⌂⅜╢╙─≢№╢⁹ 

 ̧ ₒ ₓ ™ 

⌐ ⌐╟╢ ─ ⅜ ↕╣≡⅔╡⁸ ⌐⅔™≡╙ ⅜

↕╣≡™╢⁹ ⌐ ╦╢ ≢№╡⁸ ⌂ ╡ ↄ ה ⅜ ≢№

╢⁹ 

 ̧ ₒ ₓ ™ 

ה │ ╖╠╣⁸ ☻♩꜠☻⌐╟╢ ꜞ☻◒─ ≤™℮ ─ ⌐│

⅜╖╠╣╢⁹ ⸗♦ꜟ ╩ ⇔√ ╙ ╕╣╢⁹ 
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2   

⌐╟╢ ─  

↓↓≢│⁸ ⌐╟╢ ─℮∟ ꜞ☻◒╩ ℮⁹₈3.7. ה ₉─₈∕─

⌐╟╢ ┼─ ₉≢│ ה☻꜠♩☻ ⁸ ↕⌐╟╢ ╩ ⌂ ≤⇔

≡ ╡ ℮⁹╕√⁸ ⌐╟╢ ─ ꜞ☻◒⌐≈™≡│⁸₈3.8 ─ ─ ₉⌐

⅔™≡⁸ ─ ╩ ╡ ℮⁹ 

 ̧ ─ ─ │⁸ ╩ ↕∑╢ ⅜№╢⁹ ⌐ │⁸∕─

⅜╟╡ ≤⌂╢ ⅜№╢⁹ 

─  

₡  ₢ 

 ̧ ⌐╟∫≡┌╠≈⅝│№╢╙──⁸ ⌐╟╢ ⁸ ה

─ ⌂ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ⌐╟╢ ה ⅜ ↄ⁸ ≢

ↄ ⇔⁸ ⇔╛∆™ ⌐№╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ה ≢│⁸

≢─ ♠כⱳ☻ה ⌐ ∆╢↓≤⅜ ™↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╢ ┼─ ⌐≈™≡│⁸ ─ │ ╠╣≡™╢⁹ 

 

≢WBGT─ ⅜ ↕╣≡™╢⁹522001, 522002)  ∕╣⌐ ™⁸ ⌐╟∫≡┌╠≈⅝│

№╢╙──⁸ ⌐╟╢ ⁸522003, 522004, 522005, 522006, 522007) ⁸522008)  

522009, 522010, 522011, 522007)─ ⅜ ↕╣≡™╢⁹2018 ─ ─ ⌐⅔↑╢

⌐╟╢ ─ │ 9 5 ╩ ⅎ≡⅔╡⁸2008 ─ ─ ⁸

╩ ⇔√⁹522012)  ↓─ ─ ⌐╟╢ │ 1,500 ╩ ⅎ≡⅔╡⁸ ─ 8

⅜ 65 ─ ≢№∫√⁹522013) ⌐⅔™≡╙ ≤ ─ ⅜ ↕╣≡™╢⁹

522014) ⌂⅔⁸ ⸗♦ꜟ╩ ™≡⁸ ⇔√ ≤ ⇔⌂⅛∫√ ╩ ⇔√

⁸ ⅜⌂↑╣┌⁸2018 7 ─╟℮⌂ │ ↓╡ⅎ⌂⅛∫√↓≤⅜ ╠⅛≤⌂∫≡™╢⁹

522015)  

⌐ ⅛╠─ ─ ╩╖╢≤⁸65 ─ ─ ⌐╟╢

ה ⅜ ↄ⁸ ≢─ ╙ ™↓≤⁸ ⇔√ ⁸ ⅜ ⇔╛

∆™↓≤⅜ ↕╣≡™╢⁹522003, 522009, 522008, 522016, 522011, 522017, 522007, 522018, 522019, 522020, 522012)  

∞↑≢⌂ↄ⁸ ≢ ♠כⱳ☻ה ─ ∆╢ ה ≢─ ╙

↕╣≡™╢⁹522003, 522021, 522005, 522023 ≢│⁸ ה ─ ⌐╟╡⁸ ≢─ ⌐

╩ ∆╢ ⅜ ⇔≡⅔╡ 522024, 522025)⁸ ≢─ ─╒≤╪≥⅜

⌐ ⇔≡™╢↓≤╙ ↕╣≡™╢ 522022)⁹ 

╕√⁸ ⌂ ≤⇔≡⁸ ⌐ ╣≡™⌂™ 7 ⌐ ─ ⅜ ∆╢↓≤

╙ ↕╣≡™╢⁹522026  
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∕─ ⁸ ╛ ─ ה ≤ ꜞ☻◒─ ╩ ∆╢ ╙

╖╠╣╢⁹522027, 522028)  

 

↕╣╢  

 ̧ ⌐ ™⁸ ≢WBGT⅜ ∆╢ ⅜ ™⁹ 

 ̧ ↓╣⌐ ™⁸2090 ⌐│⁸ ה ≢ ⌐ ⌂ ⅜ ╟╡╙ 30

40% ∆╢↓≤⁸ ⌐ ⇔≡ ≢│⌂™ ⅜ ∆╢↓≤⅜ ↕╣≡™

╢⁹╕√⁸ ≢─ ⇔™ ⌐ ⅜ ≤⌂╢ ⅜ ∆╢↓≤⅜ ↕╣

≡™╢⁹ 

 ̧ ─ │⁸2031 2050 ⁸2081 2100 ─™∏╣─ ╙ ⁸

⁸ ≢ ⅝ↄ⁸ ⁸ ה ≢ ↕™↓≤⅜ ↕╣≡™╢⁹RCP 4.5 ◦♫ꜞ

○╩ ™√ ≢│⁸ 23 ≤ ≢│ 2050 ⌐⁸2000 ≤ ⇔≡

ꜞ☻◒⅜ 2.4 ∆╢≤↕╣≡™╢⁹ 

 ̧ ⌐╖╢≤⁸ ─ │ 65 ─ ≢ ╙ ⅝ↄ⁸ ─

╩ ∆╣┌⁸∕─ │╟╡ ≤ ⅎ╠╣╢⁹ 

 

IPCC 5 ≢│⁸ ⌐⅔↑╢ ─ ⌂ꜞ☻◒─ ≈≤⇔≡⁸ ה

⌂≥─ ⌐ ⌂ ┘ ה ─ ⌐≈™≡─⁸ ⌂ ⌐⅔

↑╢ ┘ ─ꜞ☻◒╩ →≡™╢⁹522029) ≢│⁸ ⸗♦ꜟ╩ ⇔≡⁸ ≢

⌐ ℮ WBGT─ ╩ ⇔√ ⅜ ↕╣≡⅔╡⁸522030, 5220311, 522032, 522033, 522034, 522035) 

SRES A1B◦♫ꜞ○⌐ ≠ↄ ≢│⁸2090 ⌐│⁸ ה ≢ ⌐ ⅜ ⌂

⅜ ╟╡╙ 30 40% ⇔⁸8 ⌐│ 3 ─ 2─ ⅜ ⌐ ⇔≡ ≢│⌂™WBGT≤⌂

╢↓≤⅜ ↕╣≡™╢⁹522032)  

RCP 4.5 ◦♫ꜞ○⌐ ≠ↄ ≢│⁸ ╕≢⌐⁸ ≢WBGT─ ⅜ ⇔⁸

≢│ 8 ─ ⁸₈ ─√╘─ ☻ⱳכ♠ ₉⅜ ∆╢₈╒╓

₉⌂꜠ⱬꜟ ─ │ ⌂™⅜⁸ ⇔™ ╛ ⌐│ ⅜ ₉⌐ ∆

╢WBGT⅜ 21ϴ ─ ⅜⌂ↄ⌂╢↓≤⁸ ≢│⁸WBGT⅜31ϴ ⌐⌂╢√╘₈

₉≤⌂╢ ⅜ 8 20 ╩ ⅎ╢↓≤⅜ ↕╣≡™╢⁹522030)  ╕√⁸ ─ ─ ─

╩♃כ♦ ⇔≡ 2020 ○ꜞfiⱧ♇◒ ─ ꜞ☻◒╩ ⇔√ ⅜

╠╣⁸522036, 522037, 522038)  ⅎ┌⁸ⱴꜝ♁fi◖כ☻≢WBGT⅜₈ ─√╘─ ₉⅜

∆╢₈ ⇔™ │ ₉꜠ⱬꜟ≤⌂╢ ⅜ ↕╣≡™╢ 522037)⁹ ─

╩ ⇔√ MIROC╩ ⌐╟╣┌⁸2031 2050 ⁸2081 2100 ─

│⁸ ⁸ ⁸ ⁸ ⅜ ↄ⁸ ⁸ ⁸ ה ה ⅜ ™ ⅜

╖╠╣⁸ ⁸ ≤─ 1981 2000 ≢│⁸ ─ ™ ╒≥ │

ↄ⁸ ─ ™ ╒≥ │ ™ ≤⌂╢↓≤⌂≥⅜ ↕╣≡™╢⁹ │⁸

⌐ ⅜ ≢⁸ ⁸ ⁸ ≢ ⅝ↄ⁸ ⁸ ה ≢ ↕™ ≤⌂∫
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≡™╢⁹╕√⁸2031 2050 ⁸2081 2100 ─ ╩ ⌐╖╢≤⁸65 ─ ≢

╙ ⅝ↄ⁸ ─ ╩ ∆╣┌⁸∕─ │╟╡ ≤ ⅎ╠╣╢⁹522039)  ⌐

∂√ ┘ ─ ╩ ⇔√ ⌐⅔™≡╙⁸ │⁸21 ┌─

RCP8.5◦♫ꜞ○╩ ≤⇔√ 4≈─GCM⸗♦ꜟ⌐╟╢ ╩ ™√ ⁸ ╩ ⅝ 2

╩ ∆ ⅜ ≤⌂╡⁸21 ≢│⁸RCP2.6◦♫ꜞ○╩ ⅝╒╓ ⌐⅔™≡ 2 ─

⌐⌂╢≤ ╙╠╣≡™╢⁹522040)  

╩ ≤⇔√ ╙ ╠╣╢⁹RCP4.5◦♫ꜞ○⌐ ≠ↄMIROC4h╩ ⇔√ ≢│⁸

2030 ⌐ ⌐ ┘ ≢ WBGT─ ⌐ ™⁸ ⅜ ∆╢↓≤⁸

522034, 522035)  ∂ↄRCP4.5◦♫ꜞ○⌐ ≠™≡ ─ ⸗♦ꜟ╩ ⇔√ ≢│⁸ 23

≤ ≢│ 2050 ⌐⁸2000 ≤ ⇔≡ ꜞ☻◒⅜ 2.4 ∆╢↓≤⅜ ↕╣

≡™╢ 522041)⁹ 23 ╩ ⌐ ꜞ☻◒╩ ⇔√ ≢│⁸21 ⌐│ ≤

⇔≡⁸RCP2.6◦♫ꜞ○≢ 1.3 2.9 ⁸RCP8.5◦♫ꜞ○≢ 1.5 3.7 ⁸ ꜞ☻◒⅜ ⇔⁸

21 ⌐│ ≤ ⇔≡⁸RCP2.6◦♫ꜞ○≢ 1.4 3.3 ⁸RCP8.5◦♫ꜞ○≢ 3.2 13.5

∆╢↓≤⅜ ↕╣≡™╢⁹522042 ↕™√╕ ╩ ⌐ ꜞ☻◒╩ ⇔√ ≢│⁸21

⌐│ 1.4 ⁸21 ⌐│ 1.6 ⁸ ꜞ☻◒⅜ ∆╢↓≤⅜ ↕

╣╢ MRI- CGCM3 RCP2.6◦♫ꜞ○הCP8.5◦♫ꜞ○⌐╟╢ ⁹522043 ╩ ≤⇔√

≢│⁸ ─ ─ ⌐ ™⁸21 ─ ꜞ☻◒│ ─ 3 4 ⌐⌂╢↓≤⁸

─ⱥכ♩▪▬ꜝfi♪ ⌐╟╡⁸ ≢─ ꜞ☻◒⅜ ─ 1.2 ⌐⌂╢↓≤⅜ ↕

╣≡™╢ MRI- NHRCM02 RCP8.5⌐╟╢ ⁹522044 ╩ ≤⇔√ ≢│⁸WBGT ─

⌐ ™⁸21 ⌐│ ⅜ ≤ ⇔≡ 3 ⌐⌂╢↓≤⅜ ↕╣≡™╢

MRI- ACGCM3.2 by ⱪ꜡◓ꜝⱶ⁸RCP8.5⌐╟╢ ⁹522045  

SRES A1B◦♫ꜞ○⌐ ≠™≡⁸ ╛ ⌐╟╢ ╩ ∆╢√╘─ ╩

⇔√ ≢│⁸2070 8 ─ │ 1970 ─ 2 ⁸2000 ─ 1.5 ⌐

⌂╢↓≤⅜ ↕╣≡™╢⁹522046)  

ה ה ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

    ₒ ₓ  

⌐╟∫≡┌╠≈⅝│№╢╙──⁸ ⌐╟╢ ה ה

│ ⌐ ⌐№╢⁹ ─ │ ⌐≈⌂⅜╢╙─≢№╡⁸╕√

─ ה ╣⌐ ≤⌂╢ ┼─ ⌂ ╙ ⅝™⁹ 

 ̧ ₒ ₓ ™ 

⌐ ⌐ ⌐╟╢ ה ─ ⅜ ↕╣≡⅔╡⁸ ⌐

⅔™≡╙ ⅜ ↕╣≡™╢⁹ ⌐╙ ╦╢ ≢№╡⁸≢⅝╢∞↑ ↄ ה

⅜ ≢№╢⁹ 

 ̧ ₒ ₓ ™ 

ה ה ≢ ─
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─ ⌐│ ⅜╖╠╣╢⁹ 

⌐ ™╠╣√ ה ⌐≈™≡│ ─ ⌐╟╢ ( )

≢╒╓ ─ ⅜ ╠╣≡™╢↓≤⌐ ⅎ≡⁸ ╙≡™⅔⌐♃כ♦ ─ ⅜

╠╣≡⅔╡ │ ™⁹╕√⁸ ⸗♦ꜟ⌐≈™≡╙ ⌐ ⇔√╙─⅜

╦╣≡⅔╡ │ ™⁹  
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ₒ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ╛ ⌂≥─ ╩≤⅔⇔≡ ∆╢ ꜞ☻◒╩ ╡ ℮⁹ 

 ̧ ⌐╟╢ ╛ ─ │⁸ ╛ ─ ╩ ↕∑⁸

─ꜞ☻◒╩ ↕∑╢↓≤⅜ ↕╣╢⁹ 

 ̧ ─ │⁸ ─ ה ה ה ─ ⌐⅔™≡ ─ ה ╩

⇔≡⁸ ─ꜞ☻◒╩ ↕∑╢↓≤⅜ ↕╣╢⁹ 

 

─  

 ̧ ─ ⌐╟╡⁸ ⌐ ⌐ ∆╢ ⱦⱩꜞ○ ⅜ ∆╢

⅜ ≢ ↕╣≡™╢⁹ 

 ̧ ≤ ─ꜞ☻◒─ ⌐ ⅜№╢↓≤⅜ ↕╣≡⅔╡⁸ ⌐

╟╡⁸꜡ ♃►▬ꜟ☻ ⅜ ≢ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹ ≢⁸

⅜ ∆╣┌⁸ ⅜ ∆╢↓≤╩ ∆╢ ╙№╢⁹ 

 

⁸ ≢ ─ ™ ⌐ ↄ ∆╢ⱦⱩꜞ○הⱣꜟ♬ⱨ▫◌☻ ⌐╟╢ ⅜⁸

≢ ↄ ↕╣≡™╢⁹↓─ │ ה ╛ ╩ ↓∆╙─≢⁸

┘ ≤ ⌐│ ─ ⅜№╡⁸ ⅜ 20ϴ ⌐⌂╢≤ ⅜

∆╢⅜⁸↓─ 20ϴ─ │ ∆╢ ⅜╖╠╣╢⁹531001, 531002) ⌐⁸

─ ⌐╟╡⁸ ⌐ ⌐ ∆╢ ⱦⱩꜞ○ ⅜ ∆╢ ⅜ ≢

↕╣≡™╢⁹531003, 531004, 531005)  

─ ≤ ה ─ ⌐≈™≡⁸ ⌐╟╡⁸꜡♃►▬ꜟ☻

⅜ ≢ ⇔≡™╢↓≤⅜ ↕╣≡™╢ 531006⁹ ≢⁸ ─ ⌐╟╡

⅜ ⇔⁸11ϴ≢ ⅜ ⌐⌂╢↓≤⅜ ⁸ ⁸ ╩ ≤⇔√

⌐╟╡ ↕╣≡™╢⁹531007 ╕√⁸ ─ꜞ☻◒⌐≈™≡│⁸13ϴ ─ ≢│

⅜ ∆╢↔≤⌐ꜞ☻◒│ ∆╢⅜⁸13ϴ ─ ≢│⁸ ⅜ ∆╢↔≤⌐ ⌐

ꜞ☻◒⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹531008, 531009)  

≢№╢꜠ⱪ♩☻Ⱨꜝ │ ↕╣√ ╛ ⁸ ⌂≥⌐╟╡ ה

⌐ ∆╢⅜⁸ⱨ▫ꜞⱧfi╛♃▬⌂≥─ ▪☺▪ ≢│ ה ⌐╟╢ ⌐ ⅜

⇔≡⅔╡⁸ ≢╙ ╛ ⌐╟╡⁸ ⅜ ╛ ⁸ ⌂≥⌐ ∆╢↓

≤⌐╟╢ ∆╢ ╙ ⅎ╠╣╢ 531010, 531011⁹ 
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↕╣╢  

 ̧ ⌐╟╢ ┼─ ≤⇔≡⁸ ─ ─ ⅜⅔↓╢≤ ⅎ╠╣

≡™╢⁹ 

 ̧ ─ ≢│№╢⅜⁸ ⌐╟∫≡ ⌐ ⅜ ∆╢↓≤⌐╟╡⁸

⅜ ∆╢ ⅜ ↕╣≡⅔╡⁹ ≢╙ ─ ⅜ ∆╢↓≤⅜

↕╣╢⁹ 

 ̧ RCP◦♫ꜞ○╩ ™√ ≢│⁸RCP4.5◦♫ꜞ○הRCP8.5◦♫ꜞ○≢⁸21 ⌐⅛↑

≡ ≢ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 

⌐╟╢ ┼─ ≤⇔≡⁸ ─ ─ ⅜⅔↓╢≤ ⅎ╠╣≡™╢⁹

531012)  √∞⇔⁸ ⌐≈™≡│⁸SRES◦♫ꜞ○╩ ™√ ≢│⁸ ⌐╟╡

╩ ™√▪ⱨꜞ◌ה▪☺▪≢ ⌐ ∆╢╙──⁸ ≢│ ∆╢↓≤⅜ ↕╣≡™╢⁹

531013, 531014)  ╕√⁸RCP◦♫ꜞ○╩ ™√ ⌐⅔™≡╙⁸RCP4.5◦♫ꜞ○הRCP8.5◦♫ꜞ○≢⁸

21 ⌐⅛↑≡ ≢ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹√∞⇔⁸ ⌐

─꜡♃►▬ꜟ☻ ─►▬ꜟ☻ ─ ⅜ ∆╢≤↕╣≡⅔╡⁸ ─ ─ ⌐

∆╢ │ ≤⌂╢ ⌐ ∆╢ ⅜№╢⁹531015)  

≢⁸ ╩ ≤⇔√ ≢│⁸ ⌐╟∫≡ ⌐ ⅜ ∆╢↓≤⌐╟╡⁸

⅜ ∆╢ ⅜ ↕╣≡⅔╡ 531016)⁸ ≢╙ ─ ⅜ ∆╢↓≤⅜ ↕

╣╢⁹ 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

─ ⌐ ™⁸ ╛꜡♃►▬ꜟ☻ ⁸ ⌂≥─ ─

ה◒☻ꜞ Ɽ♃כfi⅜ ∆╢↓≤⅜ ↕╣≡⅔╡⁸ ─ │ ⌐ ┬

⅜№╢⅜⁸ ┼─ ⌐ ≈⌂⅜╢╙─≢│⌂™⁹ 

 ̧ ₒ ₓ  

≢ ⌐╟╢꜡♃►▬ꜟ☻ ─ ⅜ ↕╣≡⅔╡⁸

≢│ⱦⱩꜞ○הⱣꜟ♬ⱨ▫◌☻ ⌐╟╢ ⅜ ↄ ↕╣≡™╢⅜⁸

⌐≈™≡│ ⅜ ∏⇔╙ ≢⌂™⁹╕√⁸ ⌐≈™≡│

⁸ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ  

ה │ ╖╠╣⁸ ─ ─ ╩ ∆╢╙─⅜№╢ ≢⁸

│ ∆╢ ↕╣≡™╢⁹ ⌐≈™≡│⁸ ⸗♦ꜟ╩

⇔√ ⅜↕╣≡™╢⅜⁸ ─ ה ⌐≈™≡│⁸ ⌂

⅜ ╠╣≡™╢⁹ 
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2   

⌐╟╢ ─  

↓↓≢│⁸ ╩ ∆╢ ╛♄♬ ─ ה ה ─ ╛⁸∕╣⌐ ℮

ꜞ☻◒╩ ╡ ℮⁹ ⌐ ℮ ꜞ☻◒⌐≈™≡│⁸₈3.8 ─ ─

₉≢ ╡ ℮⁹ 

 ̧ ⌐╟╢ ─ ╛ ─ ─ │⁸ ╩ ∆╢ ╛

♄♬ ─ ╛ ⁸ ╩ ↕∑⁸ ─ ╛

⌐ ╩ ╓∆ ⅜№╢⁹ 

─  

 ̧ ♦fi◓ ╩ ∆╢ ⱥ♩☻☺◦ⱴ◌ ─ ⅜ 2016 ⌐ ╕≢ ⇔≡™

╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ┼─ │ ⌐№╡⁸ ─ ╛

─ ╩ ∆╢≤⁸ ⅛╠ ≢─ ─ ⅜ ↕╣╢⁹ 

 ̧ ⌐⁸2019 9 ⌐ ╕√│ ≢♦fi◓►▬ꜟ☻⌐ ⇔≡♦fi◓ ╩

⇔√ ⅜ ↕╣√⁹♦fi◓►▬ꜟ☻ ─ ⌐╟╡⁸↓─╟℮⌂

│ ≢ ∆╢ꜞ☻◒⅜№╢⁹ 

 ̧ ♄♬ ♠♠●ⱶ◦ ╗ ⌐╟╡ ↕╣╢ ╛

SFTS ╛≈≈⅜ ⌐≈™≡╙ ⌂ ─ ╛ ─

⅜ ↕╣≡™╢⁹ 

 

─ ⅜ ⇔⁸ ⅜ ↄ⌂∫≡™╢⁹╕√⁸ ⅛╠ ≢ ⇔

≡™⌂™│∏─ ─ ⅜ ↕╣╢⁹ 

2014 ⌐│ ─ ╩ ⌐ ─ ⅜♦fi◓ ╩ ∆╢ ⅜ ⇔√⁹2019 ⌐╙

♦fi◓ ─ ⅜ ≢ ↕╣√⁹532001 ↓─↓≤│⁸ ≢ ⇔≡™⌂™

⅜ ⅛╠ ⌐ ⇔⁸∕╣⅜ ≢ ╩ ⅝ ↓∆ꜞ☻◒⅜№╢↓≤╩ ⇔≡™

╢⁹♦fi◓►▬ꜟ☻ ─ ≢№╢ⱥ♩☻☺◦ⱴ◌─ │⁸1950 ⁸ ╩ ₁

⌐ ⇔⁸2016 ⌐│ ≢ ⅜ ↕╣≡™╢⁹532002, 532003, 532004, 532005  ╕√⁸↓╣╕≢

⌐│ ⇔≡™⌂⅛∫√ ─ ♬☿◦꜡Ɫ◦▬◄◌ ⅜ 1990

≢⁸2002 ⌐│ ≢╙ ↕╣≡™╢⁹532006  

♦fi◓ ╛♅◒fi◓♬▪ ─ ┼─ ─ ⅜ ↕╣≡™╢⁹532007, 532008, 

532009, 532010 ⅛╠─ ┼─ ─ ⌐╟∫≡╙⁸↓╣╠─ ⌐ ⇔≡™╢ ─

⅜ ∆≤ ↕╣╢⁹ ─ ⁸╕√♦fi◓ ╛♅◒fi◓♬▪ ╩

∆╢ⱥ♩☻☺◦ⱴ◌─ │ ⌐ ™⅜⁸ ⌐ ≢ ™↓≤╩ ╖╢≤ 532011, 532011⁸

⅛╠ ≢─ ⅜ ∆╢ꜞ☻◒⅜ ╕╢↓≤⅜ ↕╣╢⁹ 
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♄♬ ⌐≈™≡│⁸ ⅜ ⌐ ⌐№╡⁸ ╙ ⇔≡™╢⁹

532013, 532014 ╕√⁸ⱴ♄♬─ ⅜ ∆╢ ╩ ╘⁸ ╩ ⇔≡ ⅜ ⇔≡™╢⁹≈≈

⅜ ⌐≈™≡│⁸ ≤⇔≡ ↄ─ ⅜ ⇔≡⅔╡⁸ ≢│ ≤ ─

ה ה ה ≤─ ⌐ ─ ⅜№╢↓≤⅜ ↕╣≡™╢ 532016⁹↕╠⌐⁸

2013 1 ⌐♄♬ ►▬ꜟ☻ ≢№╢ SFTS ─ ⅜

↕╣⁸ ≤─ │ ≢№╢⅜ ₁ ⅜ ⇔⁸2019 │ ─ 100 ╩

ⅎ√⁹ 

↕╣╢  

 ̧ ⱥ♩☻☺◦ⱴ◌─ ⌐≈™≡⁸RCP8.5◦♫ꜞ○ ╩ ™√ ≢│⁸21

⌐│ ⅜ⱥ♩☻☺◦ⱴ◌─ ⌐ ⌂ ⌐ ⇔⁸ ─ ⌐╕≢ ⅜ ⅜

╢ ⅜ ™⁹ 

 ̧ ╕√⁸ⱥ♩☻☺◦ⱴ◌─ │ ─ ≤ ⅜№╡⁸ ⅜ ╘

┌⁸ ⅜ ∆╢ ⅜№╢⁹ 

 ̧ ⅜ ╘┌⁸ⱥ♩☻☺◦ⱴ◌╛▪◌▬◄◌─ ⅜ ∆╢ ⅜№

╢⁹ 

 ̧ ⌐╙⁸ ⌐╟╡⁸ ╩ ∆╢ ─ ─ ה ≢─

⅜ ∆╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ╙ ─ ╩ ↑╢ │№╢⅜⁸ ≢

⌐⅔↑╢ ꜞ☻◒─ ⌐ ∆╢ ⁸ ⌂ │ ↕╣≡™⌂™⁹ 

 

─ ⌐ ∆╢ │№╢⅜⁸ ─ ╩ ⇔

≡⁸ ╩ ⇔√ │ ╠╣≡™╢⁹ 

ⱥ♩☻☺◦ⱴ◌─ ╩ ⇔√ MIROC5⁸MRI- CGCM3.0 ╩ ⌐╟╣┌⁸ ⌂

≤⇔≡⁸ ≢│ⱥ♩☻☺◦ⱴ◌─ │ ─ 40% ≢№╢⅜⁸21 ─ RCP8.5◦

♫ꜞ○ ⌐⅔™≡│⁸ ─ 75 96%⌐ ∆╢≤ ╕╣╢⁹532017) ↕╠⌐⁸MIROC K1⸗♦

ꜟ⌐╟╢ ≢│⁸21 ╕≢⌐⁸ ⅜ⱥ♩☻☺◦ⱴ◌─ ⌐ ⌂ 11ϴ

⌐⌂╢↓≤≢⁸ ≢│ ה ⅜ ↕╣≡™⌂™ ⌐⅔™≡╙⁸ ⅜ ∆╢

⅜ ↕╣≡™╢⁹532018  

─ ⌐╟╡⁸2030 ╕≢⌐▬fi♪⁸Ⱪꜝ☺ꜟ⁸ ⁸ ⁸♪▬♠≢ ה ⁸

≤™∫√ ≢♦fi◓ ꜞ☻◒⅜ ∆╢≤™∫√ ╙ ╠╣╢⁹532019  

ⱥ♩☻☺◦ⱴ◌─ │ ─ ≤ ⅜№╡⁸ ⅜ ╘┌⁸

⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹532020  ╩ ⌐ⱥ♩☻☺◦ⱴ◌≤▪◌▬◄◌─

╩ ⇔√ ≢│⁸ ⌐ ™⁸ⱥ♩☻☺◦ⱴ◌─ │ 21 ⌐ 5◌

5◌ ─ ⅜ ⇔⁸21 ⌐│ 6◌ ∆╢ ╙ ∆╢↓≤⅜ ↕╣

≡™╢ MIROC5⁸RCP8.5◦♫ꜞ○⌐╟╢ ⁹▪◌▬◄◌⌐⅔™≡╙⁸21 ⌐│ 7◌
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∆╢ ⅜ ∆╢↓≤⅜ ↕╣≡™╢ MIROC5⁸RCP8.5◦♫ꜞ○⌐╟╢ ⁹

532021)  

ⅎ≡⁸ ⌐╟╡⁸ ►▬ꜟ☻╩ ∆╢♬☿◦꜡Ɫ◦▬◄◌─ ─

┼╙ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹532006, 532022 ♦fi◓►▬ꜟ☻╛☺◌►▬ꜟ☻

─ ⌂ ≢№╢Ⱡ♇♃▬◦ⱴ◌│ ⌐│ ⇔⌂™⅜⁸ ⌐ 3ϴ─ ⅜ ∂

≡╙⁸ ∆╢√╘⌐ ⌂ ─ ≢№╢ 10ϴ╩ ╢ │ ≢│╒≤╪≥⌂™≤

↕╣╢↓≤⅛╠ ╩ ™≡│ ─ │ ™≤ ╕╣≡™╢⁹532023 ⇔⅛⇔⁸ ─

⅜ ↕╣≡™╢ ≢─ ─ │ ≢⅝⌂™⁹ ─ ⌐╟

╢ ⌐≈™≡╙⁸ ─ ╩ ↑╢↓≤⅜ ↕╣╢⁹√∞⇔⁸ ≢ ⌐⅔↑

╢ ꜞ☻◒─ ⌐ ∆╢ ⁸ ⌂ │ ≢⅝≡™⌂™⁹ 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

    ₒ ₓ  

╛♄♬ ─ ⅜ ∆╢ ⅜ ⇔√ ⁸ ─ │ ⌐ ┬

⅜№╢⁹ ─ ⌐ ∆╢╙─≢№╡⁸ ─ ⅜ ∆╣┌⁸

╙ ⅝™⁹ 

 ̧ ₒ ₓ ™ 

╩ ∆╢ ─ ╛ ⁸ ─ ⅜ ⌐ ↕╣≡™

╢⁹ ─ ╛ ⁸ ⅜ ∆╣┌⁸ ⅜ ⇔√ ⌐

⅜ ∆╢↓≤⌐≈⌂⅜╢⁹╕√ ⅛╠─ ┼─ ─ ה

⁸ ─ ⅛╠⁸ ≢─ ╙ ↕╣╢⁹ ⌐♦fi◓ ╛♅◒fi◓♬

▪ │⁸ ≢№╢ⱥ♩☻☺◦ⱴ◌─ ⅜ ╩ ↄ ⌐ ⇔≡⅔╡⁸

─ ꜞ☻◒│ ⇔≡™╢⁹ 

 ̧ ₒ ₓ  

⌐╟╢ ꜞ☻◒─ ≤™℮ │ ↄ─ ≢ ⇔≡™╢⁹√

∞⇔⁸ ─ ⁸ ─ ─

( ה )╩ ⇔√ ⌐ ∆╢ │ ≢№╢⁹╕√⁸

─ꜞ☻◒╩ ↕∑╢ │№╢⅜⁸ ─ ⅜ ∟⌐ ─

─ ⌐≈⌂⅜╢╦↑≢│⌂™≤↕╣≡™╢⁹ ≢ ⇔⁸ ≢│ ⇔≡™

⌂™ │ ₁№╢⁹ ꜞ☻◒─ ⌐ ∆╢ │

≢№╢⁹ 
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3   

⌐╟╢ ─  

 ↓↓≢│⁸╕∞ ─ ⅜ ⌂™ ╩₈∕─ ─ ₉≤⇔≡╕≤╘≡ ╡ ∫≡™

╢⁹ ≢ ℮⅜⁸ ∏⇔╙₈∕─ ─ ₉─ ⅜ ™╦↑≢│⌂™⁹ ⌐ ℮

ꜞ☻◒⌐≈™≡│⁸₈3.8 ─ ─ ₉≢ ╡ ℮⁹ 

 ̧ ⌐╟╢ ─ ╛ ─ │⁸ ה ╛

─ ⌐⅔™≡╙⁸ ꜞ☻◒─ ╛ ─ ╩╙√╠∆⁹ 

 ̧ ─ ─ │⁸▬fiⱨꜟ◄fi◙╛ ⁸ ⌂≥─ ─ ꜞ☻◒≤

∆╢⁹√∞⇔⁸ ⌐│ ⁸ ─ ╙⅜ ⅝™ ⌐ ∆╢↓≤⅜ ≢

№╢⁹ 

 

─  

 ̧ ▬fiⱨꜟ◄fi◙╛ ⁸ ⁸ ≤™∫√ ─ ─ ─ ╛⁸

≤ ה ה ⌂≥ ≤─ ╩ ∆╢ ⅜ ↕╣≡™╢⁹ 

 ̧ √∞⇔⁸↓╣╠─ ─ ⌐│⁸ ⁸ ─ ⅜ ⅝™ ⌐

∆╢ ⅜№╢⁹ 

 

▬fiⱨꜟ◄fi◙⌐≈™≡│⁸ ה ─ ⅛╠⁸ ≤ ─ ⅜ ↕

╣≡™╢⁹ ┘ ≢│⁸ ─ ה ≤ ⌐⅔↑╢▬fiⱨꜟ◄fi

◙ ─ ╛⁸533001)  ≢│ ≤ B ▬fiⱨꜟ◄fi◙ ─ ⌐ ⅜№╢

↓≤ ↕╣≡™╢ 533002)⁹╕√⁸ ─ ≢│⁸▬fiⱨꜟ◄fi◙ ≤▬fi♪ ♄▬ⱳ

ꜟכ ꜛ♬כ♬ꜟ◄⁸ ─ ⌐ ⅜№╢↓≤⅜ ↕╣≡™╢⁹533003)  

⌐≈™≡│⁸ ╩ ≤⇔√ ≢│⁸ 12ϴ 30ϴ≢ ⅜ ⇔╛

∆ↄ⌂╢↓≤⁸533004)  ─ ≢│ ≤ ─ ⌐ ™ ⅜ ⇔⁸ ⌐

10 ─ ≢ ⅜ ⌐⌂╢↓≤⅜ ↕╣≡™╢ 533005)⁹ 

∕─ ⁸ ─ ⌐ ™⁸ ⅜ ∆╢↓≤⁸533006)  ─ ≢│⁸ ⌂

ה ≢ ⅜ ∆╢↓≤⅜ ↕╣≡™╢ 533007)  ⁹ 

√∞⇔⁸↓╣╠─ ─ ⌐│⁸ ⁸ ─ ⅜ ⅝™ ⌐ ∆╢

⅜№╢⁹ 

 

↕╣╢  

 ̧ ⌐ ™⁸ ₁⌂ ─ ─ ╛ ꜞ☻◒─ ⅜ ⅝╢ ⅜

№╢⁹ 

 ̧ ─ ≤▬fiⱨꜟ◄fi◙ ─ ⅜ ↕╣≡⅔╡⁸↓╣╠─
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│⁸ ≢ ↕╣╢ ─ ─ ⅛╠╖≡╙⁸ ≤ ╦╣╢⁹ 

 ̧ ≢⁸▬fiⱨꜟ◄fi◙ ─╙─╙ ╘√ ─ ⌐╟∫≡ ∂╢ ₁⌂

⌐≈™≡ ≢│ ⅜ ╠╣≡™╢√╘⁸ ─ ⌐ ↑⁸ ꜞ☻◒

─ ⅜ ╕╣╢⁹ 

 

▬fiⱨꜟ◄fi◙ 533008)⌐≈™≡│⁸ ─ ⌐ ™⁸ ─ ╛ ꜞ☻◒─ ⅜

↓╡ ╢⅜⁸ ⅜ ╠╣≡⅔╡ ⅜ ≢№╢⁹ 

≢⁸ ╛ ─ ™⌐╟╢▬fiⱨꜟ◄fi◙ Ɽ♃כfi─ ™⌐≈™≡│⁸ ∆═⅝

ↄ─ ⅜ ╠╣≡™╢⁹ ⅛╠⁸ ≢│⁸ ™ ≤ ™ ⅜⁸▬fiⱨꜟ◄fi

◙ ⌐ ⅝ↄ ∆╢≤ ╦╣≡⅝√⅜⁸ ⅜ ⌂™↓≤─ ╙ ↕╣≡™╢⁹533009)  

─ ה ≢│⁸ ⅜ ↄ⌂╢ ⌐▬fiⱨꜟfi◄fi◙⅜ ⅎ╢ ⅜

↕╣≡™╢⁹↕╠⌐⁸ ≢│⁸ ⌐ ⅜ ↄ ─ ™ ⌐╙⁸▬fiⱨꜟ◄fi

◙⅜ ⅎ╢ ⅜ ↕╣≡™╢⁹533010, 533011, 533012, 533013, 533014) ↓╣╠─ │⁸ ─ ─

⁸ ⌐ ─ ─ ⅛╠╖≡╙⁸ ≤ ╦╣╢⁹▬fiⱨꜟ◄fi◙ ╙ ╘√

─ ⌐╟∫≡ ∂╢ ₁⌂ ⌐≈™≡⁸ ─ ⌐ ↑⁸ ꜞ☻◒

─ ⅜ ╕╣╢⁹ 

╕√⁸ ╛ ─ ≢│⁸ ≤ ⌐ ⇔≡ ⅜ ⅛⌂

ↄ⌂╢↓≤ ─ ⅜ ↕╣≡™╢⁹ ⅜ ∆╣┌⁸ ╛ ⁸ Ⱪ♪►

⁸ ─ ─ ⌐ ∆╢ ⅜ ↕╣╢↓≤⅜ ↕╣≡⅔╡⁸ ⌐⅔™

≡╙ ⁸ ∆═⅝ ≤⌂╡ ╢⁹533015, 533016  

 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

─ ─ │⁸▬fiⱨꜟ◄fi◙╛ ⁸ ⌂≥─ ─ ꜞ

☻◒╩ ↕∑╢ ⅜№╢⁹ ─ │ ⌐ ┬ ⅜№╡⁸ ⅜

⅝╣┌ ה │ ⅝™⅜⁸ ┼─ ⌐ ≈⌂⅜╢╙─≢│⌂™⁹ 

 ̧ ₒ ₓ ™ 

─ ─ ≤⁸▬fiⱨꜟ◄fi◙╛ ⁸ ⌂≥─ ─ ꜞ

☻◒─ ⅜ ↕╣≡™╢⅜⁸↓╣╠─ ─ ⌐│ ╛

─ ╙ ⅝™⁹ 

 ̧ ₒ ₓ ™ 

▬fiⱨꜟ◄fi◙⌐ ∆╢ │ №╢⅜⁸∕─ ─ ⌐ ∆╢ │

≢№╢⁹ 
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ₒ∕─ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐╟╢ ─ ╛ ≤ ─ ⅜ ⅎ╢

╩ ╡ ℮⁹ 

 ̧ ⌐╟╢ ─ │⁸○♂fi ─ ─ ╩ ↕∑╢ ⌐╟╡⁸

₁⌂ ─ ╩ ↕∑╢↓≤⅜ ↕╣╢⁹ 

 

─  

 ̧ ≤ ⌐ ⇔≡⁸ ⌐╟╢ ─ ∕─ ─ⱷ◌♬☼ⱶ⌐╟

╡⁸ ╩ ╗ ₁⌂ ─ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⁸ ○◐◦♄fi♩ Ox ┘∕─ ╩ ╘╢○♂fi O3 ─ ─

╩ ∆ ⅜ ↄ⁸ ╙ ⇔≡™╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐ ℮O3 │⁸O3 ה ה

╩ ↕∑╢ ⅜№╢⁹ 

 

≤ ⌐ ⇔≡⁸ ⌐╟╢ ─ ∕─ ─ⱷ◌♬☼ⱶ⌐╟╡⁸

╩ ╗ ₁⌂ ─ ─ ⅜ ↕╣≡™╢⁹ 

⁸ ○◐◦♄fi♩ Ox ┘∕─ ╩ ╘╢○♂fi O3 ─ ─ ╩

∆ ⅜ ↄ⁸ ╙ ⇔≡™╢ ⅜ ↕╣≡™╢⁹

541001, 541002, 541003, 541004, 541005, 541006, 541007, 541008)  O3│ ה ≤─ ⅜ ↕╣

≡⅔╡⁸541008)  ⌐ ℮ O3 │⁸O3 ╩ ↕∑╢ ⅜№╢⁹ 

╕√⁸ ⌐╟╢ ─ ⅜ ↕╣╢ ⅜ ↕╣≡™╢⁹ ⌐│

≢│⁸O3┼─ ⌐ ∆╢ ╩ ↕∑⁸ ꜞ☻◒⅜ ↕╣╢↓≤⁸ 

PM10⌐╟╢ ─ ⅜ ∆╢↓≤╩ ∆╢ ╙№╢⁹541008)  √∞⇔⁸

⌐╟╢ ─ ⌐ ∆╢ ⌐≈™≡ ─ ╩ ∆ ╙№╡⁸ ─≤↓╤ │

≡™⌂™⁹541009)  
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↕╣╢  

 ̧ ╛ ─ ≢○◐◦♄fi♩ ⅜ ↄ⌂∫≡™╢ ≢⁸ ─╟℮⌂

⅜ ™√ ⁸ ⌐╟∫≡↕╠⌐○◐◦♄fi♩ ⅜ ⇔⁸ ⅜ ∆

╢ ⅜№╢⁹ 

 ̧ ─ RCP◦♫ꜞ○⌐ ≠ↄ⁸○♂fiהPM2.5⌐╟╢ ─ ≢│⁸ ▪☺▪

⌐⅔™≡⁸RCP 6.0 ◦♫ꜞ○≢ 2050 ⌐⁸∕─ ─RCP◦♫ꜞ○≢│ 2030 ⌐

⅜Ⱨכ◒⌐ ⇔⁸∕─ ⌐ ∂╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ╩ ≤⇔√ ≢│⁸2020 ╕≢⌐○♂fiהPM2.5⌐╟╢ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 

╛ ─ ≢○◐◦♄fi♩ ⅜ ↄ⌂∫≡™╢ ≢⁸ ─╟℮⌂ ⅜

™√ ⁸ ⌐╟∫≡↕╠⌐○◐◦♄fi♩ ⅜ ⇔⁸ ⅜ ∆╢ ⅜№╢⁹

541010)   

╩ ╗ ▪☺▪╩ ⌐⁸ ─○♂fi PM2.5ה ⌐╟╢ ╩ ⇔√ ⅜

№╢⁹ ─SRES◦♫ꜞ○⌐ ≠ↄ⁸2020 2050ה 2090ה ─○♂fi ⌐ ∆╢

≢│⁸SRESA2◦♫ꜞ○╩ ↄ◦♫ꜞ○≢⁸2020 ⌐ ─○♂fi ⅜Ⱨכ◒⌐ ∆╢↓≤

⅜ ↕╣≡™╢⁹541011) ╕√⁸ ─RCP◦♫ꜞ○⌐ ≠ↄ⁸2030 2050ה 2100ה

─○♂fiהPM2.5⌐╟╢ ─ ≢│⁸ ▪☺▪⌐⅔™≡⁸RCP6.0◦♫ꜞ○≢ 2050 ⌐⁸

∕─ ─RCP◦♫ꜞ○≢│ 2030 ⌐ ⅜Ⱨכ◒⌐ ⇔⁸∕─ ⌐ ∂╢↓⅜

↕╣≡™╢⁹541012)  ╩ ≤⇔√ ≢│⁸2020 ╕≢⌐○♂fiהPM2.5⌐╟╢

⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹541013  

 

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

○◐◦♄fi♩≤○♂fi ─ ╩ ∆ ⅜ ↕╣≡⅔╡⁸

⌐│ ╙ ⇔≡™╢ ⅜ ↕╣≡™╢⁹○♂fi ─ │

╛ ⌐╟╢ ≤ ⇔≡™╢ ⅜№╢⁹ ≢│⁸2020 ╕≢

⌐○♂fiהPM2.5⌐╟╢ ⅜ ∆╢⅜⁸∕─ │ │ ⌐ ∂╢≤

↕╣≡™╢⁹ 

 ̧ ₒ ₓ  

⌐╟╢ ─ⱷ◌♬☼ⱶ─ ⌐╟╡⁸ ○◐◦♄fi♩╛○♂fi⁸

╩ ╗ ₁⌂ ─ ⅜ ↕╣≡™╢⁹∕╣⌐ ™⁸

⅜ ∆╢↓≤⅜ ↕╣╢⁹√∞⇔⁸PM2.5⌐╟╢ ⌐≈™≡│⁸2030 ╩Ⱨכ

◒⌐ ⌐ ∂╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ₒ ₓ  

≤○♂fi⌐≈™≡─ ─ │⁸ ≢○♂fi─ ⅜ ╕╢↓≤⌐≈
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™≡ │ ™⁹ ≢⁸ ⌐│ ⅜ ⌐╟╢ ╩

↕∑╢↓≤╩ ∆╢ ╙№╢⁹ 
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2   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ⌂ ╛ ⁸ ┼─ ╩ ╡ ℮⁹ 

│⁸ ⌐ ⇔≡ ⌂ ╛ ⁸ ⌐ ₁⌂ ╩╙√╠

∆⁹ 

 

─  

 ̧ ⌐╟╢ ┼─ ⅜ ↕╣≡™╢⁹ ה ─ꜞ☻◒⅜ ↄ⁸

∆╣┌ ⇔╛∆™↓≤╛⁸ ⅜ ∆╣┌⁸ ─ꜞ☻◒⅜ ∆↓≤⅜

↕╣≡™╢⁹ 

 ̧ ה◒☻ꜞ ꜞ☻◒⌐≈™≡│⁸ ≤ ⇔≡ ≢ ⌐

↕╣╢ ⅜ ™ 20 60 ─ꜞ☻◒⅜ ™↓≤╙ ↕╣≡™╢╒⅛⁸ ╛

─ ≤─ ╩ ∆╢ ╙ ╠╣╢⁹ 

 ̧ ⌐ ⇔≡│⁸ ╩ ≈ ⌐≤∫≡│⁸ ─

⅜ ≤ ─ ─ ⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ⌐ ℮

≤⇔≡⁸ ⌐ ⅎ≡⁸ ─ ⅜ ↄ⁸ ╩ ↕∑

╢ꜞ☻◒⅜ ™↓≤⅜ ↕╣≡™╢ 

 ̧ №╢™│ ┼─ ⌐≈™≡│⁸ ─ ≢│ ╛ ⌐ ∆╢

⅜ ↕╣≡™╢⅜⁸ ≢│ ⅜ ≢№╢⁹ 

 

⌐╟╢ ┼─ ⅜ ↕╣≡™╢⁹ ─ ╩ ╢≤⁸ ─

⅜ ↄ⁸542001, 542002 ─ ─ ⌐ ™⁸ ─ ⅜ ⌐№╢

↓≤⁸542003, 542004, 542005)  ─ ≢─ ꜞ☻◒⅜ ™↓≤⅜ ↕╣≡™╢ 542006)⁹╕√⁸

│ ⌐ ∆╢ ⅜ ↄ⁸ ה ⅜ ∆╣┌ ⇔╛∆™↓≤⅜ ↕

╣≡⅔╡⁸∕─ ─ ≈≤⇔≡⁸ │ ⅜ ↄ™⅛∏⁸ ™≤ ∂╢─⅜ ™↓

≤⅜ ↕╣≡™╢⁹542012, 542008, 542009, 542010) ─ ≤⁸80 ─ ─ ⅜

∆╢ ╙ ↕╣≡™╢⁹542011)  ╕√ ╩ ≈ ⌐≤∫≡│⁸ ─

⅜ ≤ ─ ─ ⌐≈⌂⅜╢↓≤╙ ↕╣≡™╢⁹542012)   

≢⁸ ╩ ⌐⁸ ⌐╟╢ ⌐ ℮ ≤ ≤─ ╩ ⌐

√ ≢│⁸ ≤ ⇔≡ ≢ ⌐ ↕╣╢ ⅜ ™ 20 60 ─

≢ꜞ☻◒⅜ ™≤─ ╙№╢⁹542013)  

ה◒☻ꜞ ꜞ☻◒⌐≈™≡│⁸ ╛ ─ ≤─

╩ ∆╢ ╙ ╠╣╢⁹542014, 542015, 542016, 542017)    

≢│⁸ ─ ┼─ ╩ ─ ≤∆╢ │ 1990 ⅛╠ ⅎ⁸60

≢ ⌐№╢⁹542018)  ≤ ≤─ ≢│⁸ ⌐ ⅎ≡⁸
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─ ⅜ ™↓≤⅜ ↕╣≡™╢⁹542019  

№╢™│ ┼─ ⌐≈™≡│⁸ ≢│⁸0 4 ⌐⅔↑╢ ⌐ ⇔√

│⁸ ─∕╣≤ ≢⁸ ⌐ ═╢≤ ™ ∞∫√↓≤⅜ ↕╣≡

™╢⁹542020) ─ꜛ♬כ♬ꜟ◄⁸√╕  ⌐Ɑꜟכ≢│ ─ ⅜ 200 ⁸↕╠⌐│

⅜ ⌐ ↕╣╢↓≤⌐╟∫≡⁸ ╛ ⅜ ⇔√ ↕╣≡™╢⁹542020)  

≢─ │⁸ ─ ≤ ─ ─ ⌐≈™≡│ ↕╣≡™╢

⅜⁸ ─ ≤ ⇔≡ │ ⇔≡™⌂™⁹542021  

 

↕╣╢  

 ̧ ⅜ ™ ┼─ ⌐≈™≡⁸ ⌐╟╡ ─ ─ ╩ ∆╢

│╖╠╣╢╙──⁸ ╛ ┼─ ⌐≈™≡─ │ ≢№╢⁹ 

 

╩ ╗ ▪☺▪ ╩ ≤⇔√ SRES A1B◦♫ꜞ○╩ ≢│⁸2030

┘ 2050 ╕≢⌐⁸ ⌐╟╢ ─ ─ ⅜ ↕╣≡™╢⁹542022)   

≢⁸ ⌐≈™≡─ ⅜ ⇔≡™╢⁹542023,  542020) ╛ ─ ™ ≢─

─ ⅜ ─ ⌐ ╩ ╓∆≤™℮ Developmental Origin of  Health 

and Disease │⁸ ─ ╩ ≤⇔≡ ↄ─ ⅜ ⌂╦╣≡™╢⅜⁸ ⌐

⇔√ ⌐≈™≡│∕╣╒≥ ⅜ ╕∫≡™⌂™⁹ 

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

    ₒ ₓ  

╛ │ ⌐ ─ ⌐ ⇔≡ ≢№╡⁸ ⅜ ∆╣┌⁸ ─

ה ꜞ☻◒⅜ ∆╢↓≤⌐ ⅎ≡⁸ ─ ╛ ─ ⌂≥

─ ╙№╡⁸ ₁⌂ ╩ ↑╢↓≤⅜ ↕╣╢⁹ ─ │ ⌐ ┘⁸

┼─ ⌐ ≈⌂⅜╢ ╙№╢⁹ 

 ̧ ₒ ₓ ™ 

≤ ─ ╛ 80 ─ ─ ⅜ ∆╢ ⅜ ↕╣

≡⅔╡⁸ ╙ ⌐ ™⁸ ⅜ ∆╢↓≤⅜ ↕╣╢⁹ 

 ̧ ₒ ₓ  

⅜ ⌐ ⅎ╢ ⌐ ∆╢ │ ≢⅝╢⁹ ≢⁸ ╛ ⁸

⌐ ⅎ╢ ⌐ ∆╢ │ ≢№╢⁹ 
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3   

⌐╟╢ ─  

↓↓≢│⁸╕∞ ─ ⅜ ⌂™ ╩₈∕─ ─ ₉≤⇔≡╕≤╘≡ ╡

∫≡™╢⁹ ≢ ℮⅜⁸ ∏⇔╙₈∕─ ─ ₉─ ⅜ ™╦↑≢│⌂™⁹

⌐ ℮ ⌐≈™≡│⁸₈3.8 ─ ─ ₉≢ ╡ ℮⁹ 

 ̧ │⁸ ─ ─ ה↕╢∞ה ה ∫╔↕⌂≥─ ─ ה ╩╙

√╠∆⁹ 

 ̧ ↓─ ⁸ ─ │⁸ ╛ ⁸ ⁸ ─ ⁸ ─ ₁

⌂ ─ꜞ☻◒⌐ ∆╢↓≤⅜ ↕╣╢⁹ 

 ̧ ⌐ ™⁸ ╛ ה ─ ⌐ ⅜ ∂√╡⁸ ™ ⁸

ה ⁸ ⌂≥ ⌐╟╡ ☻♩꜠☻⌐ ⅜ ∂╢⁹ 

 

─  

 ̧ ⌐╟╢ ─ ─ ה↕╢∞ה ה ∫╔↕⌂≥─ ─ ה

⅜ ↕╣≡™╢⁹ 

 ̧ ה ≤ ╛ ─ ה ≤─ ╩ ∆╢ ╙╖╠

╣╢⁹ 

 ̧ ≢│ ⅜ ≢№╢⅜⁸ ╩ ≤⇔√ ≢│⁸ ⌐╙ ℮

─ ╛ ─ ⁸ ⌐ ℮ ─ ⅜ ↕╣≡⅔╡⁸

≢╙ ─ ⅜ ∂╢↓≤⅜ ↕╣╢⁹ 

 

⌐╟╢ ─ ─ ה↕╢∞ה ה ∫╔↕≤™∫√ ─ ה ⅜

↕╣≡™╢⁹543001,543002) ⌐⁸ⱥכ♩▪▬ꜝfi♪ ╛ ─ ⌐╟╡⁸

─ ⅜ ↕╣≡⅔╡⁸ ⌐ ⅜ 1ϴ ∆╣┌⁸ ⅜ 2.3% ∆

╢↓≤╩ ∆╢ ╙ ╠╣╢ 543003)⁹↓╣╠─ ╩ ⌐⇔√⁸ ─ ⌐╟╢

╩ ⇔√ ╙№╢⁹543004)  

╕√⁸ ╩♃כ♦─ ™≡⁸ ≤ ─ ╩ ⇔√ ≢│⁸ ה

⅜ ╛ ─ ה ≤ ∆╢↓≤⅜ ↕╣≡™╢⁹543035, 543005,543006)   

≤ ╛ ≤─ ╩ ∆╢ ⅜ ╠╣╢⁹543007,543008,543009) ╕

√⁸ ╛ ≤™∫√ ≤ ╙ ╘√ ─ ≤─ ╩ ∆

╢ ╙№╢⁹543010)  

╩ ≤⇔√ ≢│⁸ ⅜⁸ ╛ ⅛╠ ╩ ↓∆∞↑≢│

⌂ↄ⁸ ⌐╙ ╩ ⅎ╢↓≤⅜ ↕╣⁸↓╣╠─ │ ⌐ ≢ ⌐╖╠╣

╢⁹543011)  2000 ⌐ ⇔√ ≢│⁸ ╛ ⌐╟╢ ╛ ─

⅜ ≢ ↕╣≡™╢⁹543012,543013) ╕√⁸ ─ ┼─ ⌐≈™≡│⁸

─ ╛ ─ꜞ☻◒ ≤ ⇔⁸ ⌐ ⁸ ⁸ ╩╙≈
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─ ⌐⅔™≡⁸ ─ꜞ☻◒ ≤ ⇔≡™√≤™℮ ╙№╢⁹543014) ─

≢─ ─ ⁸ ─╟℮⌂ ⅜⅔⅝⌂ↄ≡╙⁸ ⌐ ⇔√ ─ ⅜⁸

≢╖╠╣╢ │ ↄ⁸ ⌐⅔™≡╙ ꜞ☻◒ ⅜ ╘╠╣╢⁹ 

╕√⁸ ≢│ │ ≢⅝⌂™⅜⁸ ╛Ɫꜞ◔כfi ─ ─ ─

⅜ ─ ≢ ↕╣≡⅔╡⁸543015,543016) ⅜ ∆╣┌⁸ ≢╙ ─

⅜ ∂╢≤ ↕╣╢⁹ 

⌐╟╢ ─ ─ ╙ ⌐│ ↕╣≡™╢⅜ │ ╠╣≡⅔╡⁸

ה ┼─▬fiⱤ◒♩╩ ⅎ√ ⁸↓╣╩ ⌐ ∆╢ ╙ ≢№╢⁹543017) 

Ᵽ◌ꜝ◦ה◐ⱥⱡה◑☻ ─ ⌐≈™≡│⁸ ─ ∞↑≢⌂ↄ ─

⌂≥ ₁─ ⌐╙ ∆╢≤ ↕╣╢⅜⁸ ╩ ╡ ⇔⌂⅜╠ ⇔≡™╢

⌐№╢⁹543018,543019,543020,543021) ☻◑ ─ ™ ≢│⁸☻◑ ─ ⅜ ™↓

≤⅜ ↕╣≡⅔╡⁸543022) ─ ☿fi♃⁸│≢כ☻◑ ─ ─ ╛ ▪꜠

כ◑ꜟ ─ ╙ ↕╣╢⌂≥⁸ ⌐╙ ⅝⌂ ╩ ⅎ≡™╢ 543023)⁹ 

ⱪꜝfi◒♩fi ─ ≢№╢◦●♥ꜝ │⁸ ⁸ ∞↑≢│⌂ↄ⁸

─ ⁸ ⁸ ╩ ╗ ≢╙ ↕╣≡⅔╡ 543024)⁸ ◦●♩◐◦fi ╩

∆╢ ─ ⅜ ⇔≡™╢↓≤⅜ ↕╣≡™╢ 543025 543026 ⁹↓╣╕≢│

≢ ⇔≡™√⅛┘ ▪ⱨꜝ♩◐◦fi⌐╟╢◖ⱷ─ ⅜ ≢ ∆╢ ╙ ⌐╟╡

╠⅛≤⌂∫≡™╢⁹543027  

⁸ ⅛╠ ⇔√ⱥ▪ꜞ─ ⅜ ↕╣≡™╢⁹ ⌐│⁸ ╛ ─

≢╙⁸ ⅜ ↕╣√↓≤│№╢⅜⁸2019 ⌐⌂∫≡ ≢⁸ ⅜כ♬꜡◖⌂⅝

↕╣√⁹ⱥ▪ꜞ ≢│⁸ ─▪ꜞ⌐ ⇔≡ ╛ ╣⅜ ↄ⁸▪♫ⱨ▫ꜝ◐◦כ╩ ↓∆

╙ ™≤ ╦╣≡™╢⁹543028,543029) ⱥ▪ꜞ│ ה ≢╙ ⅜ ≢№╢↓≤⅛

╠⁸ ─ ─ꜞ☻◒⌐│⁸ ─ ╩ ℮ ⅜№╢⁹543030 ↓─ ⌐⁸ ⌐╟

╡Ɫ♅ ╛♩◖☺ꜝⱵ⁸◗◔◓⸗⁸▪ꜟ♀fi♅fi▪ꜞ ─ ─ ⅜ ∆╢↓≤≢⁸

⅜ ∆╢↓≤╙ ↕╣╢⁹ 

 

↕╣╢  

 ̧ 2070 8 ─ ╩ ⇔√ ≢│⁸ ⌐╟╡⁸∞╢↕╛ ⁸ ⇔↕

⌐ ╩ ⅎ╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐♃כ♦ ≠™√ ≢│⁸ ⌐ ™⁸ ה ה

⌂≥ ≤ ⅜ ∆╢↓≤╙ ↕╣≡™╢⁹ 

 ̧ ⌐ ™⁸ ╛ ה ─ ⌐ ⅜ ∂√╡⁸ ™ ⁸

ה ⁸ ⌂≥ ⌐╟╡ ☻♩꜠☻⌐ ⅜ ∂╢↓≤⅜ ↕╣╢⅜⁸

│ ≢№╡⁸ ⁸ ꜞ☻◒ ⌐ ∆╢ ⅜ ╕╣╢⁹ 

 

ה ה ╩ ⌐⁸2070 8 ─ ≤ ╩ ∆╢√╘─
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╩ ⇔√ ≢│ SRES A1B◦♫ꜞ○⌐ ≠ↄ⁸MIROC3.2- Medres⌐╟╢ ⁸ √

╡─ │ ₁ ⇔⁸2070 ⌐│ 1970 ─ 2 ⁸2000 ─ 1.5 ⌐

∆╢↓≤⅜ ↕╣≡™╢⁹ ≤ ╩ ∆╢≤⁸ ⌐╟╠∏⁸ ─╒℮

⅜ ╟╡╙ ⅜ 2 ™↓≤╙ ↕╣≡™╢⁹543031)  

╕√⁸ ╩ ⌐⁸2070 8 ─ ╩ ⇔√ ≢│ SRES A2

◦♫ꜞ○╩ ה↕╢∞⁸ ≢ 2.14×109 ⁸ ⇔↕≢ 3.60×109 ⁸ 6.82×109

─ ╩ ╓∆≤ ⇔≡⅔╡⁸™∏╣─ ⌐≈™≡╙ │ ⌐ ═≡ 1 ↄ

ה↕╢∞⁸≥↓╢∆ ⅜ ⅜ ∆╢ ⌐⅔™≡│↕╠⌐ ⅝⌂ ≤⌂╡

╢↓≤⅜ ↕╣≡™╢⁹543032)  

─ ⌐♃כ♦ ≠⅝⁸ ⌐╟╢ 21 ─ ─ ה ╩ ⇔

√ ≢│ RCP2.6◦♫ꜞ○הRCP8.5◦♫ꜞ○╩ ⁸RCP8.5◦♫ꜞ○⌐⅔™≡⁸

ה ה ⌂≥ ≤ │™∏╣╙ ≤ ═≡ Ɽכ☿fi♩ ∆╢↓≤

⅜ ↕╣≡™╢⁹543033)  

⌐ ™⁸ ╛ ה ─ ⌐ ⅜ ∂√╡⁸ ™ ⁸ ה

⁸ ⌂≥ ⌐╟╡ ☻♩꜠☻⌐ ⅜ ∂╢↓≤⅜ ↕╣╢⅜⁸ │ ≢№╡⁸

⁸ ꜞ☻◒ ⌐ ∆╢ ⅜ ╕╣╢⁹ 

╕√ ┼─ ⌐≈™≡│⁸ ≤☻◑⌂≥─ ≤─ ⅛╠ ╩

∫√ │ ≢⅝∏⁸ ≢ ╩∆╢↓≤⅜≢⅝⌂™⁹ 

ה ≤ ─ ╩ ⇔√ ≢│⁸ ≢

─ ⅜ ↑┌⁸ ≢№╢ ─ ┘ ⅜ ∂⁸◦●♥

ꜝ ─ꜞ☻◒⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹543034)  

 

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

│ ─ ─ ╛∞╢↕⁸ ⌂≥─ ─ ╛⁸ ─ ⁸

☻♩꜠☻⌐ ╩ ⅎ╢↓≤⅜ ↕╣╢⁹ ─ │ ⌐ ┬ ⅜№╢

⅜⁸ ∟⌐ ─ ┼─ ⌐≈⌂⅜╢╙─≢│⌂™⁹ 

 ̧ ₒ ₓ  

√∞∟⌐ ┼─ ⌐⅛⅛╦╢╙─≢│⌂™⁸≤™℮ ≢│ │ ™⅜⁸

⌐ ─ ⅝↕⅜ ⇔ ⌂™≤ ⇔√ ⁸ ⅜ ╣╢↓≤⌐╟∫≡ ה

⅜ ⌐ ⅝ↄ⌂╢ ⌐≈™≡│ ⌐ ∆╢ ⅜№╢⁹ 

 ̧ ₒ ₓ  

╡ →√ ─ ↄ⅜⁸ ≢│ ⌂ ה ─ ⅜ ≢№

╢⁹ 

ה ┼─ ≤─ ↑⅜ ⇔™ ╙№╢⅜⁸↓↓⌐ ⇔√ │⁸

⌐│ ה ⌐╙≈⌂⅜╢ ─ ≤⇔≡ ⅎ╢↓≤⌐╟∫≡⁸│∂╘≡

⌐ ↕╣╢≤ ⅎ╢⁹ 
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3.6  

ה ⌐⅔↑╢ ⌐╟╢ ─ │⁸ 3-8⌐ ∆≤⅔╡≢№╢⁹ 

│⁸ ─ ⁸ ─ ↕╛ ⌐ ╩╙√╠⇔⁸ ─◘ⱪꜝ▬♅▼כ

fi ╩ ╗ ⌐ ╩ ╓⇔ ╢╙──⁸ ה │ ≢№╡⁸ ⁸ ⁸

╛ ≢│ ╩ ╓∆ⱷ◌♬☼ⱶ⅜│∫⅝╡⇔≡™⌂™⁹╕√⁸ ─ ≢

│ ⅜ ⌐ ╩ ╓∆ ╩ ⇔≡™╢╙──⁸ ⅜ ≢│↓╣╠⌐ ∆

╢ ⅜ ≢№╢⁹ 

-

( ӷ
)

ӷ

Å

Å

Å

Å

Å

Å

Å

Å

Å

ḱ

-

ṕ
Ṗ

Å

Å

Å

Å

Å

ÅÅ

Å

Å

 

図 3-8 気候変動により想定される影響の概略図（産業・経済活動分野）70 

 

 ̧ 文献数・構成等の変化 

─ ⌐⅔™≡⁸ ה ≢│⁸ ≢ ⇔≡™╢ ╩ ™

≡ 104 ─ 56 ⁸ 48 ╩ ⇔≡⅔╡⁸↓─℮∟⁸ ─

⅛╠ √⌐ ↕╣√ │ 76 ≢№╢⁹ ⌐ ╢≤⁸ ⁸◄Ⱡꜟ◑כ╛

⌐⅔™≡ ⅜ ⇔≡™╢╙──⁸ ≢ ↕╣√ │⁸ ≤ ∆╢≤⁸

                                                        
70 │⁸ ⌐⅔™≡ ↕╣√ ─ ⅛╠⁸ ⌐⅔™≡ ↕╣╢ ה ─ ⌂ ╩

⇔⁸ ↕╣╢ ה ≤─ ╛ ┼─ ╩ ⌐ ⇔√╙─≢№╢⁹⇔√⅜∫≡⁸

─ ╛ ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ ─₈ ה ₉

│⁸ ─ ⌂ ™ ≤⁸∕─╒⅛ ה ⌐ ⌂ ╩ ╓∆ ™

─ ⌐ ↑≡™╢⁹ ⅜ ⌐⌂╡∆⅞╢─╩ ↑╢√╘⁸ ─ ⌂ ™ ─Ⱳ♇◒☻ ─

│ ⇔≡™⌂™⁹ 
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─ ┘ ↕╣╢ ≤╙⌐ ⌂™⁹ 

─ ⅛╠─ ─ ≤⇔≡│⁸ ≤⇔≡₈∕─ ∕─ ₉╩ ⇔⁸

─ ≢ ℮↓≤⅜ ≢⌂™ ╩ ℮↓≤≤⇔√⁹ 

 ̧ 気候変動による影響の概要 

─  

⌐ ╩ ≤∆╢ ─ ┼─ ⁸ ™ ─ ─ ⌐

╟╢◄Ⱡꜟ◑כ ─ ╛ ─ ⁸ ─ כ◐☻⁸ ─

╩ ⇔√ ┼─ ⁸ ─ ⌐╟╢ ─ ╛ ─ ⇔⁸

╛ ⌐╟╢ ┼─ ⁸ ⌐ ─◘ⱪꜝ▬♅▼כfi┼─ ─ ⅜ ─

⌐ ╩ ╓⇔√ ⅜ ∂≡™╢↓≤⅜ √⌐ ╠⅛≤⌂∫√⁹∕─ ⌐⁸

⌐ ∆╢ ⅜ √⌐ ↕╣√⁹ 

↕╣╢  

⌐╟╢ ┼─ ꜞ☻◒─ ⁸ ─ ─ ⁸

─ ≤™∫√ ┼─ꜞ☻◒╩ ⅜ ∆╢≤≤≤╙⌐⁸ √⌂ ⌐ ∂√ ─

≤™∫√ꜞ☻◒╩ √⌂ⱦ☺Ⱡ☻ ≤≤╠ⅎ╢ ⅜ ↕╣≡™╢⁹ ≢│⁸

─ ⌐╟╡ ⌐╟∫≡│ №╢™│ ─ ⅜ ↕╣≡™╢⁹ ─ ≢│⁸

⅜ ─ ─ ≤ ─ ⌐ ⅜ ┬↓≤⅜ ↕╣≡™╢⁹ 

 ̧ 重大性・緊急性・確信度評価の概要 

ה │ ⌐ ⌂ ≢ ⅜∫≡⅔╡⁸ ─ │ ╛ ⌐╟∫≡

⌂╢↓≤⌐ ⅎ⁸ │ ≤ ⇔≡ ⅜ ⌂™↓≤⅛╠⁸ ─ │₈

⅜ ╘╠╣╢₉≤ ↕╣╢ ⅜ ™⁹ ה ⌐⅔™≡╙ ─↓≤⅜ ⅎ⁸

≤ ⇔≡ ↄ ↕╣╢ ⌐№∫√⁹ 

⇔⅛⇔⌂⅜╠⁸ √⌐ ╠⅛⌐⌂╡≈≈№╢ ≤⇔≡⁸ ⌐⅔↑╢ ─

⅜ ⌐ ╓∆ ⁸ ─ ⁸ ╩ ─┼כꜗ☺꜠√⇔ ─ ╛

≢─ ⌐╟╢ ─ ⅜ ╠╣╢√╘⁸↓╣╠⌐≈™≡│ ⅜ ™≤

↕╣√⁹╕√⁸ ⌐⅔™≡│⁸ ─ ⅛╠ ⅜ ™≤ ↕╣√⁹ ⌐⁸

╩ ─┼כꜗ☺꜠√⇔ ─ ╩ ∆╢ ⅜ ╖╠╣⁸ ⅜ ™≤ ↕╣

√⁹ 

─ ╟╡ √⌐ ╩ ⇔√ ₈∕─ ₉⌐≈™≡│⁸ ⌐ ⅜ ⅜

─ ⌐ ╓∆ ⌐≈™≡ ⇔√⁹ ⅜ ┼─ ╩ ∂√ │ ≢№╢↓≤⅛

╠ ה ה ≤╙⌐ ≢│ ≢⅝⌂™≤↕╣√╙──⁸ ⅜ ⌐╙ ∆╢

⅜№╢ꜞ☻◒⅜ ─ ⅛╠ ↄ ↕╣√⁹ 

 

ₒ ₓ 

1   

⌐╟╢ ─  

≢│ ─ ⌐ ╓∆ ╩ ⌐ ╡ ™⁸ ⌐⅔™≡ ⇔√ ⌐╟
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╡╙√╠↕╣╢ ╩ ⅎ√ ⌐≈™≡│⁸ ה ─ ₈∕─ ₉

≢ ⌐ ╡ ℮⁹ 

 ̧ ⅜ ⌐ ╩ ╓∆ⱷ◌♬☼ⱶ⌐≈™≡│⁸ ⌂ ⅜ ⌂ↄ⁸ⱷ◌

♬☼ⱶ │∫⅝╡⇔≡™╢╦↑≢│⌂™⁹ 

 ̧ ─ ≤⇔≡⁸ ─ ⌐╟∫≡⁸ ─ ה ╛⁸

─ ⌐ ╩ ╓∆↓≤╩ ∆╢╙─⅜№╢⁹ 

 ̧ ╕√⁸ ⌐ ↓╡ ╢ ─ ╛ ─ ╛ ─ │⁸ ⌐

ה ⌂ ╩ ⅎ╢≤∆╢╙─╙№╢⁹ ≢⁸ √⌂ⱦ☺Ⱡ☻♅ꜗfi☻─

⌐≈⌂⅜╢ ╙№╢≤─ ╙№╢⁹ 

 

─  

 ̧ ⌐╟╡⁸ ₁⌂ ⅜ ↕╣╢⅜⁸ ≢ ┼─ ─ │

≢№╢ ≢ ≢⅝√ ≢│⁸ ─ ≢№╢ ⌐

⅔↑╢ ⁸ ─◖ⱷ─ ⅜ ⌐ ╓∆ ╩ ≢ ⇔√ ┘

─ ⌐ ⌂ ─ ⌐ ∆╢ ⌂≥ ⁹ 

 ̧ √∞⇔⁸ │ ⌐╟╡ 131 2017 ─ ⅜ ⇔≡⅔╡⁸

─ ⌐╟╢ ꜞ☻◒─ ⅜ ↕╣≡™╢⁹ 

 ̧ CDP 2017 ─ ≢│⁸ ⌐⅔™≡│ ─ ╩

┼─ꜞ☻◒ ≤╖╢ ≢ ≤╖╢ ⅜ ™ ╩ ≡™╢⁹ 

 ̧ ⌐≈™≡│◘ⱪꜝ▬♅▼כfi⌂≥─ ⅜ ─ ⌐ ╩ ⅎ╢↓

≤⌐≈™≡ ∆╢ ⅜№╢⁹ 

 

─ ≢№╢ ┼─ ⌐ ∆╢ ⌐╟╣┌⁸

─ ⌐ ℮ ─ ⁸ ⌐╟╢ ─ ╛ ◖☻♩─ ╙

→╠╣≡™╢⁹611001, 611002)  

⌐╟╡ ⅜ ↕╣╢ ─◖ⱷ─ ⅜ ─ ⌐ ⅎ╢ ╩ ⇔

√ ⌐╟╣┌⁸ ⁸ ─ ╛ ⌐ ╩ ⅎ╢↓≤⅜ ↕╣≡™╢⁹611003)  

↓─╟℮⌂ ⌐╟╢ꜞ☻◒⅜ ∂╢ ≢⁸ ─ ⌐ ⌂

─ ⅜ ⌂ ─ ⅜ ⇔≡™╢↓≤╙ ↕╣≡™╢⁹611004)   

─ ╛ ─ ⌐ ⇔≡│⁸ │ ⌐╟╡ 131 2017 ─ ⅜

⇔≡⅔╡ 611005)⁸ ─ ⌐╟╢ ─ ╛ ─ ─ ꜞ☻◒─ ⅜

↕╣≡™╢⁹611006)  ⌐│⁸ ─ ⌂ 71⌐╟╡⁸ ה ─ ╛

⁸ ─ ╛▬fiⱨꜝ─ ⌐╟╢ ─ ⁸ ה ─ ⌐╟╢ →

                                                        
71 ↓↓≢ ℮ ⌐│ ∞↑≢⌂ↄ ╙ ╕╣≡™╢⁹ 
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─ ⁸ ─ ⌐╟╢ ─ ⌂≥ ₁⌂ ⅜ ⇔≡⅔╡⁸ ╩

↑⁸ ⌐ ™ ╕╣╢ ╙ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹611007)  

CDP 2017 ─ ≢│⁸ ─ ⌐╟╢ ꜞ☻◒≤⇔≡

─ ⌐ ∆╢ꜞ☻◒ ≤⇔≡─ ⅜ ™ ⇔√ ─ 53.6% ≢⁸

─☻ⱦכ◘ ⌐ ∆╢ ≤⇔≡─ ⅜ ™ 47.5% ╩ ╠╣≡™╢⁹

⌐⅔™≡⁸ ⅎ┌⁸ ─ ⅛╠│⁸ ⅜ ⌐ ⅎ╢ ⅜╟╡ ⌐⌂╢↓≤

⌐╟╢ ─ ┼─ ⅜ ↕╣≡™╢⁹611008)  

─ ⅛╠│⁸ ─ ה ┼─ ╛ ⌐╟╢ ─ꜞ☻

◒╩ ∆╢ ⅜╖╠╣╢ ≢⁸ ─ ⌐ ⇔≡ √⌐ ∂╢ ⌐ ∆╢√╘

─ ─ ⌂≥⁸ √⌂ ╩ ∆╢ ⅜ ╠╣╢⁹611009)  

 

↕╣╢  

₡  ₢ 

 ̧ ⌐╟╢ ┼─ ⅜ ⅝™≤ ⇔≡™╢ │ ⇔™╙──⁸

⅜ ╩ꜞ☻◒╛ⱦ☺Ⱡ☻ ≤⇔≡ ⇔≡™╢↓≤╩ ∆╢ ⅜╖

╠╣╢⁹ 

ü ╙ ⅝⌂ ─ ╩ ≤⇔≡⁸2090 ⌐⅔™≡ ─ ⌐╟

╡ ≢─ │⁸ ╩ ╠⌂⅛∫√ ⁸ ⌐╙ ─

⅜ ∂╢≤⇔≡™╢ ╙№╢⁹ 

ü ≢ ⌐ ⇔√ ≢│⌂™⅜⁸▪Ɽ꜠ꜟ ⌂≥⁸ ─

⅜⁸ ─ ה ⁸ ─ ⌐ ⁸ ⌂ ╩ ╓∆

↓≤╙ ↕╣╢⁹ 

ü CDP 2017 ≢│⁸ ─ ⌐╟╢ ┼─ ꜞ☻

◒╛ ⌐╟╢ⱦ☺Ⱡ☻ ╩ ⇔≡™╢ ⅜ ™ ╩ ≡™╢⁹ 

 

─ ⌐╟╢ ≢─ ╩ ⇔√ ⌐╟╣┌⁸IPCC 4

⌐⅔™≡ ↕╣√◦♫ꜞ○─℮∟ ╙ ─ ⅜ ⅝™ ─

0.59m╩ ⇔√ 72⁸ │ 8 ⌐ ╢≤ ↕╣≡™╢⁹611010)  √∞⇔⁸

─ ╩ ∫√ ⌐ ⇔≡™╢ ─ ∆═≡⅜ ╦╣╢≤─ ⌐╟╢

≢№╢↓≤⌐ ⅜ ≢№╢⁹ 

─ │⁸ ─ ⁸ ─ ⁸ ─ ⌂≥⌐ ⁸ ⌂

╩ ╓∆≤≤╙⌐⁸ ≢ ↕╣╢ ╩ ∂≡ ╛ ─ ⁸∕─

─ ≤ ⌐╙ ╩ ╓∆⁹611011)  ⅎ┌⁸ ⌐ ╩ ↑╛∆™▪Ɽ꜠ꜟ

                                                        
72 ─ 0.59m╩ ⇔√ SRES A1FI◦♫ꜞ○⌐ ⁹1980 1999 ╩ ≤⇔√ 2090

2099 ─ ─ ⅜ ─ ≢ 4.0ϴ⁸ ⅜ 0.26 0.59m≤⌂╢◦♫ꜞ○⁹ 
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≢│⁸ ≥♃כ♦ ─♃כ♦ ⌐╟╡⁸ ╩ ∆╢ ─ →⅜ ─

≤ ⌐ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹611012) ╕√⁸ │⁸ ─ ה ╩

╗⁸ ─ ⌐ ↨⇔√ ⌐╙ ∆╢⁹611001)  ⌂⅔⁸ ┼─ ⌐│

─╟℮⌂ ─ ∞↑≢⌂ↄ √⌂ⱦ☺Ⱡ☻ ─ ─╟℮⌂ ─ ╙№╢↓≤⌐

⅜ ≢№╢⁹ 

CDP 2017 ≢│⁸ ─ ⌐╟╢ ꜞ☻◒⅜™∏╣ 6

∆╢ ⅜ ™≤ ⇔≡™╢ ⅜ ↄ ⇔√ ─ 34.8%⁸

─ ⅜ⱦ☺Ⱡ☻ ≤⇔≡ ╠╣╢ ⅜ ™≤ ⇔≡™╢ ⅜ ™ 53.8% ≤™

℮ ╩ ≡™╢⁹611008)  

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

─ │ ⌐ ┬⁹ │⁸ ╩ ⅎ╢ ─▬ⱬfi♩⌐╟╡ ⌂╢⁹

╛ ─ ⌐ ╩ ╓∆≤™℮ ⅜№╢╒⅛⁸ ⌐⅔™≡⁸

⌂ ╛ ┼─ ╩ ∆╢ ╙№╢⁹ ⌐╟╡ ה ─

╛ ─ ⁸ ─ ⅜ ⌐⌂╢⌂≥─ ⅜ ⇔≡⅔╡⁸ ≢│

─ ⅜ ⅝ↄ⌂╢ ⅜№╢⁹ ≢⁸ ┼─ ╩ √⌂ⱦ☺Ⱡ☻ ─

≤™∫√ ─ ╩ ∆╢ ╙№╢⁹ 

 ̧ ₒ ₓ ™ 

⌐ ⌐╟╢ ─ ⅜ ⇔√≤™℮ ╙№╢⅜⁸ │

≢№╢⁹ ─ ⌐╟∫≡ ⇔≡™╢ ⌐ ╛ ┼─ ⅜

∂╢≤─ ╙№╢⅜⁸2090 ╩ ⌐⇔√ ≢⅛≈⁸ ╙ ⅝⌂ ╩ ≤

⇔√◦♫ꜞ○─ ≢─ ≢№╡⁸ ⌐ ⇔≡⁸ ≢ ⅜ ™≤ ∆

╢ │ ⇔™⁹ ≢⁸ ꜞ☻◒─ ⅜ ↕╣⁸ ⇔√ ─ │ ⅝

™√╘⁸ ꜞ☻◒⅜№╢ ⌐ ∆╢ ─ │ ≤ ⅎ╠╣╢⁹ 

 ̧ ₒ ₓ ™ 

ה │ ≢№╢⁹ ⸗♦ꜟ╛ / ◦♫ꜞ○╩ ⇔√ │ ≢⅝

≡™⌂™⁹ ה ⅜ ⌂™─│⁸ ↄ─ ⌐⅔™≡ ⌂ ⅜⌂™≤ ⅎ

╠╣≡™╢ ╛⁸ ⌂ ⅜№╡ ≤⇔≡─▪ⱪ꜡כ♅⅜ ⇔™ ⌂≥⅜

ⅎ╠╣╢⁹ 

 

⌂⅔⁸ ─ ⌐≈™≡│ ⅜ ↕╣≡™╢√╘ ≤⇔≡ ╩ ℮⁹ 

 

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

    ₒ ₓ  

ₒ ₓ  
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ₒ ₓ  

│ ─ ╩ ↑╛∆ↄ⁸∕╣╠╩ ≤∆╢ │⁸ ⅎ┌

─ ╛ ⌐╟╢◘ⱪꜝ▬♅▼כfi┼─ ╩ ∂≡⁸ ⌐ ╛ ⌐ ⇔

≡ ╩ ↑╛∆™≤ ⅎ╠╣⁸ ⌐ ⅜ ∂ ╘≡™╢ ⅜ ↕╣≡™╢⁹ 

 

  



251 

ₒ◄Ⱡꜟ◑כₓ 

1   

⌐╟╢ ─  

≢│⁸◄Ⱡꜟ◑כ ⌐ ╓∆ ╩ ╡ ℮⅜⁸◄Ⱡꜟ◑כ ▬fiⱨꜝ┼─ ⌐

≈™≡│⁸ ה ─ ₈ ▬fiⱨꜝ⁸ꜝ▬ⱨꜝ▬fi₉≢ ⌐ ╡ ℮⁹ 

 ̧ ⌐╟╢ ─ ⌂≥⌐╟╡⁸◄Ⱡꜟ◑כ ⌐ ⌐ ╩ ⅎ╢ ⅜

№╢⁹ 

 ̧ ─ ⌐╟╡⁸ ⅜ ⌐ ∆╢⅜⁸ ⌐╟∫≡│ ╙ ╕╣╢

≤ ∆╢ ⅜№╢⁹ 

 ̧ ─ ╛ ─ ⁸ ⌂ ─ ⌐╟╢◄Ⱡꜟ◑כ▬fiⱨꜝ┼─

⌐≈™≡│ ⅜ ⌂ↄ⁸◖fi☿fi◘☻⅜№╢≤│ ⅎ⌂™╙──⁸ ™ ⌐

╟╢◄Ⱡꜟ◑כ ▬fiⱨꜝ┼─ ⅜ ↕╣≡⅔╡⁸◄Ⱡꜟ◑כ─ ⌐ ╩

╓∆ ⅜№╢⁹ 

 

─  

 ̧ ≢│⁸ ⌐╟╢◄Ⱡꜟ◑כ ┼─ ⌐ ∆╢ ⌂ │

≢№╢⁹ 

 ̧ ⌐╟╡ ─ ╩ ╢ ╩ ⇔√ ⅜╖╠╣╢⁹ 

 ̧ ™ ⌐╟╡◄Ⱡꜟ◑כ ▬fiⱨꜝ⅜ ╩ ↑◄Ⱡꜟ◑כ─ ⅜ ⇔√

⅜╖╠╣╢⁹ 

 

2018 ⌐⅔™≡│⁸ ⌐╟╡ ≢ ─ ╩ ╢ ╩ ⇔√⁹621001)  

™ ⌐╟╡◄Ⱡꜟ◑כ ▬fiⱨꜝ⅜ ╩ ↑⁸ ╛●☻─ ⌐ ⅜ ∂

√ ⅜ ↕╣≡™╢⁹621002, 621003, 621004)  

CDP 2017 ─ ⌐╟╢≤⁸ ⌐╟╡⁸ ⌂ ╛ ⌐╟╢

◦☻♥ⱶ╛ ◦☻♥ⱶ┼─ ⁸ ─ ⌐╟╢ ╛ ┼─●☻ ─

⌐╟╢ ╛ ┼─ ┼─ ╩ ∆ ⅜ ╠╣╢⁹621005)  

─ ≢│⁸ ⌂ ⌐ ℮ ⌐ ⇔≡ ─ ╛ ─

ה ─ ┼─ ╩ ∆ ⅜ ╠╣╢⁹621006)   
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↕╣╢  

 ̧ ⌐╟╢◄Ⱡꜟ◑כ ┼─ ╩ ⌐ ⇔≡™╢ │

№╢⅜⁸ ─ ⅛╠│⁸ ⌐◄Ⱡꜟ◑כ ─ ⅜№╢╙──⁸

∂≡◄Ⱡꜟ◑כ ┼─ │ ⅝™≤│ ⅎ⌂™⁹ 

ü ─ ⌐╟╢◄Ⱡꜟ◑כ ┼─ ⌐≈™≡⁸ ─╟℮⌂ ╩ ⇔√

⅜№╢⁹ 

Õ ╛ ⌐⅔™≡│╒≤╪≥ ⇔⌂™ 

Õ ≢│ ∆╢ ⅜ 1 ∆╢≤⁸ ≢─◄Ⱡꜟ◑כ │

ה ≢ 3 4 ⁸∕─ ─ ≢ 1 2 ∆╢  

Õ ◘כⱦ☻ ─ ≢│ ∆╢ ⅜ 1 ∆╢≤⁸ ≢│

1 2 ∆╢  

Õ ⁸ ╩ ∑√ ≢│⁸ ⅝⌂ │ ™⁸╕√│ ⌐

╟∫≡│ ∆╢ 

Õ ⌐│ │ ⌐╟╡ ⅜ ⇔⁸ │ ⅜ ∆

╢⁹ │ ╒≥ ⇔⁸ │ ╒≥ ∆╢⁹ 

ü ─ ⌐╟╢ ─ ⌂ ⁸2040 ⌐⅔™≡ ─ ⌐

╟╢ ─ ─ ⌂ ╩ ∆╢ ⅜№╢ ≢⁸

╩ ≤⇔√ ≢│ ⌐ ─ ⌐╟╢ ─ ╩

⇔≡™╢⁹ 

 

⌐ ∂√◄Ⱡꜟ◑כ ╩ ⌐ⱴ◒꜡ ⇔√ ⌐╟╣┌⁸ ⁸

73≢│ ⌐╟╢◄Ⱡꜟ◑כ ┼─ │╒≤╪≥ ╠╣⌂⅛∫√≤─ ⅜

↕╣≡™╢⁹ ⁸ ☻ⱦכ◘≥ ─ ≢│⁸ ≢ ⅜ 1

∆╢≤⁸ ≢─◄Ⱡꜟ◑כ │ ה ≢ 3 4 ⁸∕─ ─ ≢ 1 2 ∆

╢⅜⁸ ≢│ 1 2 ∆╢≤⇔≡™╢⁹╕√⁸ ╩ ≤⇔√Ⱶ◒꜡ ≢│⁸ ≢

╩∆╢≤ ≢│ 2.5% ∆╢⅜⁸ ≢│ ⅜╒≤╪≥ ╠╣⌂™≤─ ⅜⁸

╩ ∂√ ≢│⁸ ─ ≤ ─ ≢ ↕╣⁸∕╣╒≥ ⅝⌂ ≤│⌂╠⌂™

≤─ ⅜ ↕╣≡™╢⁹621007) ─ ⅜◄Ⱡꜟ◑כ ─ ⌐ ⅎ╢ ⌐≈™≡

─ 8 ╩ ≤⇔√ ≢│⁸ ─ ⌐⅔™≡ ⌡ ⅜ ∆╢↓≤⅜

↕╣≡™╢⁹621008) ╩ ⌐⁸◄Ⱡꜟ◑כ ≤ ≤─ ⌐≈™≡ ╩

⇔√ ≢│⁸ ╩ ⇔≡ ⅜ 1ϴ ⇔√ ⁸ ⁸ ⁸ ─ ─ ─

℮∟⁸ ≢─◄Ⱡꜟ◑כ ─ ⅜ 2.5 PJ/ ─ ≤ ⇔≡⅔╡⁸

≢│ 0.2 PJ/ ─ ⌐≤≥╕╢≤─ ⅜ ↕╣≡™╢⁹621009)  ╕√⁸╛│╡ ⌐⅔™

≡⁸ ⅜ 1ϴ ⇔√ ─ ─ ╩ ⌐ ⇔√ ≢│⁸ ⌐ ─

                                                        
73  

6005  
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╘╢ ⅜ ⅝™ ⌐ ─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹621010)  ↕╠⌐⁸

╩ ⌐ ≤◄Ⱡꜟ◑כ ─ ⌐≈™≡ ╩ ⇔√ ⌐⅔™≡│⁸ ╩ ⇔≡

⅜ 1ϴ ∆╢≤⁸ ╛ 23 ≢│ ∆╢ ≢⁸ ≢│ ∆╢↓≤⅜ ↕╣

≡™╢⁹621008)   

⌐≈™≡⁸1990 ≤ ⇔≡⁸2040 ⅛╠ 2090 ⌐⅛↑≡⁸ ⌐

Ⱨכ◒ ⅜ ⇔⁸ Ⱨכ◒ ⅜ ∆╢↓≤⅜ ↕╣≡™╢ SRES A2 ◦♫ꜞ○╩

≤⇔√RCM20⌐╟╢ ⁹621011, 621012) ╩ ≤⇔√ ≢│⁸ ≢│⁸

⌐╟╡ 2070 ⌐ ≤ ⇔≡ 25 ⅜ ⇔ SRES A2◦♫ꜞ○╩

≤⇔√MIROC3.2⌐╟╢ 621013, 621014)⁸ ─○ⱨ▫☻ⱦꜟ≢│⁸ ⌐⅛↑≡⁸

│ 0.8 2.1% ⇔⁸ ⅜ 0.02 0.25% ⇔ ↑╢↓≤⅜ ↕╣≡

™╢ SRES A1B◦♫ꜞ○ ┘ B1◦♫ꜞ○╩ ≤⇔√ 621015)⁹ 

↓╣╠ ≤◄Ⱡꜟ◑כ ⌐ ∆╢ ⌐ ⅎ≡⁸ ─ ⅜ ─ ⌐ ⅜╢

≤∆╢ ╙№╢⁹621016)  

↕╠⌐⁸ ⅜◄Ⱡꜟ◑כ ⌐ ⅎ╢ ╩ ⌐╕≤╘√ ⌐╟╣┌⁸

╛ ─ ─ ⁸ ─ ⁸ ⌂ ╛⁸∕╣⌐ ℮ ─

⌂≥│⁸ ─ ⌂≥─◄Ⱡꜟ◑כ ╛⁸ ─ ─◄Ⱡꜟ◑כ ⌐╙ ₁

⌂ ╩ ⅎ╢↓≤⅜ ↕╣≡™╢⁹621017)   

⅜ GDP⌐ ⅎ╢ ⌐ ⇔≡ ⇔√ ⸗♦ꜟ╩ ≢│⁸2050

⁸2100 ™∏╣⌐⅔™≡╙⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ │ ─ ╩ ╢⁸≈╕╡◄Ⱡꜟ◑

כ │ ∆╢↓≤╩ ⇔≡™╢⁹621018)  √∞⇔⁸↓╣│◄Ⱡꜟ◑כ ─ ≤⇔≡

─╖╩ ⇔√ ≢№╡⁸ ≢─ ⌐⅔↑╢◄Ⱡꜟ◑כ ─

│ ↕╣≡™⌂™↓≤⌐ ⅜ ≢№╢⁹ 

◄Ⱡꜟ◑כ─ ≢│⁸ ─ ⅜ ↕╣√ ⁸ ─ ⌐╟╡⁸

⌐ 2075 2099 ─ │ 11% ∆╢ ⁸ ─ ≢ ─ ⌂

≢ 17%─ ⅜ ╕╣╢≤ ∆╢ ⅜№╢ RCP8.5◦♫ꜞ○╩ ≤⇔√ MRI-

AGCM3.2S ⸗♦ꜟ⌐╟╢ ╩ ⁹621019)  ─ 2040 ≤ 2090

─ ─ ⌐ ∆╢ ≢│⁸2040 ⌐ ─ ≤ ☿ꜟ ─ ⌐

╟╢ ─ ⌐╟╡⁸ ⌐ ⅜ ╠╣⁸ ⌐ ─ ≢⁸1990

≤ ⇔≡ 2040 ⌐ ⅜ 10 ∆╢↓≤⅜ ↕╣≡™╢ SRES A2◦♫ꜞ○╩

≤⇔√ ≢ ⸗♦ꜟ─ │ ╠╣⌂™ ⁹621020)  ≢⁸ ╩ ≤⇔√ ≢

│ RCP2.6⁸RCP4.5⁸RCP8.5◦♫ꜞ○╩ ≤⇔√GFDL- CM3⁸GFDL- ESM2M⁸HadGEM- 2- ES⁸IPSL-

CMA5A- LR⁸MIROC5h⁸MIROC- ESM- CHEM⁸MRI- CGCM3.0⸗♦ꜟ⌐╟╢ ╩ ⁸ ⌐ ─

⌐╟╡ 2030 ⌐ 1.7%⁸2050 ⌐ 3.9%⁸2070 ⌐ 4.9%─ ─

╩ ⇔≡™╢⁹621021)  ─ ⌐≈™≡RCP4.5◦♫ꜞ○ ┘ 8.5 ◦♫ꜞ○⌐⅔™≡ ≢

⅜ ∆╢↓≤╩ ⇔√ ⅜№╢ RCP8.5◦♫ꜞ○, RCP4.5◦♫ꜞ○╩ ≤⇔√ ⁹

621022)  
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⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

─ │ ⌐ ┬⁹ ─ ┬ │⁸ ╩ ⅎ╢ ─▬ⱬfi♩⌐╟╡

⌂╢⁹◄Ⱡꜟ◑כ ⅜ ⌐╟∫≡ ∆╢≤™℮ ╛⁸ ⌐⅔↑╢

─ ╛ ─ ╩ ↄ≤∆╢ ⁸◄Ⱡꜟ◑כ │ ╛ ─

╛ ⌐╟∫≡ ∆╢≤⇔√ ⅜№╢⁹◄Ⱡꜟ◑כ ≤⇔≡│⁸∕╣╒≥

⅝⌂ ⅜⌂™⁸╕√│ ∆╢↓≤⅜ ↕╣≡™╢⁹ ≢ ⌂ ⅜№╢≤

↕╣╢╟℮⌂ │ ⇔™⁹√∞⇔⁸◄Ⱡꜟ◑כ ─ ≢│⁸ ™ ⌐╟

╡◄Ⱡꜟ◑כ ▬fiⱨꜝ⅜ ∆╢ ⅜ ↕╣≡⅔╡⁸◄Ⱡꜟ◑כ─ ⌐

╩ ╓∆ ⅜№╢⁹ 

 ̧ ₒ ₓ ™ 

⌐ ⌐╟╢◄Ⱡꜟ◑כ ─ ⅜ ⇔≡™╢⅛≥℮⅛⁸╕√⁸ ─™

≈ ⌐ ⅜ ∂╢⅛⌐≈™≡│⁸ ─ │ ╖╠╣╢╙──⁸ ≢

⅜ ™≤ ∆╢ │ ⇔™⁹ 

 ̧ ₒ ₓ  

ה │ №╢⁹ ⸗♦ꜟ╛ / ◦♫ꜞ○╩ ⇔√ │⁸

⌐ ∆╢ ╛ ◄Ⱡꜟ◑כ─ⱳ♥fi◦ꜗꜟ─ ⌐ ∆╢ ⅜ ╠╣

╢⁹ ─ ⌐╟╢◄Ⱡꜟ◑כ ─ ╛ ─ ⌐╟╢◄Ⱡꜟ◑כ▬fi

ⱨꜝ ┼─ ⅜ ∂╢↓≤⌐≈™≡─ │ ╘╠╣╢⁹ ה ⅜

⌂™─│⁸ ↄ─ ⌐⅔™≡ ⌂ ⅜⌂™≤ ⅎ╠╣≡™╢ ╛⁸

⌂ ⅜№╡ ≤⇔≡─▪ⱪ꜡כ♅⅜ ⇔™ ⌂≥⅜ ⅎ╠╣╢⁹ 
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ₒ ₓ 

1   

⌐╟╢ ─  

≢│ ─ ⌐ ╓∆ ╩ ⌐ ╡ ™⁸ ⌐⅔™≡ ⇔√ ⌐╟╡

╙√╠↕╣╢ ╩ ⅎ√ ⌐≈™≡│⁸ ה ─ ₈∕─ ₉

≢ ⌐ ╡ ℮⁹ 

 ̧ ⅜ ⌐ ╩ ╓∆ⱷ◌♬☼ⱶ⌐≈™≡│⁸ ⅜ ≢№╡⁸╕√⁸ⱷ◌♬☼

ⱶ │∫⅝╡⇔≡™╢╦↑≢│⌂™⅜⁸ ─ ⌐╟╢ ┼─ ⌐≈™≡

─ ⅜ ╠╣╢⁹ 

 ̧ ─ ⌐╟∫≡⁸ ╩ ∆╢ ─ →╛⁸ ─ ⌐ ╩ ╓∆↓≤

╩ ∆╢ ⅜№╢⁹ ─ ⌐ ⌐ ≢⅝╣┌⁸ √⌂ⱦ☺Ⱡ☻♅ꜗfi☻─

⌐≈⌂⅜╢≤™℮ ⅎ ╙№╢⁹ 

 

─  

 ̧ ⌐⅔↑╢ ┼─ ⌐≈™≡⁸ ⌂ ⅜ ╠╣╢⁹ 

 ̧ ╛◄▪◖fi─ ≤ ≤─ ⌐ ⅜№╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌂ ╛ ─ ⌐╟╡ ─ ⅜ ⇔ↄ⌂∫≡™╢ ⁸ ╛

⌐╟╡ ─≤⌂כⱤכ☻╛ ─ ╛ ⅜ ⅝╢ ⅜ ↕╣≡™

╢⁹ 

 

⌐⅔↑╢ ┼─ ⌐≈™≡⁸ ⌂ ⅜ ╠╣╢⁹ 

╛◄▪◖fi─ ≤ ≤─ ⌐ ⅜№╢↓≤⅜ ↕╣≡™╢⁹ 

¶ ─ ⌐ ™ √™ ─ ⅜ ∆╢⁹ ─ ⌐╟∫≡ ⅜ ∆

╢ ⅜ ⌂╢ 631001, 631002)  

¶ ◄▪◖fi─ ≤ ─ ≤─ ⌐ ⅜№╢↓≤⅜ ↕╣≡™╢ 631003)  

 

⌂ ╛ ─ ⌂≥⌐╟╡ ─ ⅜ ⇔ↄ⌂∫≡™╢ ⁸ ╛

⌐╟╡ ─≤⌂כⱤכ☻╛ ─ ╛ ⅜ ⅝╢ ⅜ ↕╣≡™╢⁹ 

¶ ⌂ ─ ╛ ⌂ ─ ⌂≥⌐╟╡⁸ ─ ⅜ ⇔ↄ⌂∫≡™

╢ 631004)  

¶ ≢│⁸ 30 7 ⌐╟╡⁸ ≢─ ─≢כⱤכ☻╛ ─

⅜ │≢▪♩☻◓♇ꜝ♪╛כⱤכ☻⁸⅜√⇔ ⁸ ─ ⅜ ⇔⁸ⱱכⱶ☿fi

│≢כ♃ ─℮ ╛Ⱪꜟכ◦כ♩─ ⅜ ⇔√ 631005)  

¶ ≢│⁸ 30 ─ ⌐╦√╢ ⌐╟╢ ╛ ─
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⌐╟╢ ─ ⅛╠⁸ ─כⱤכ☻ה ⅜ ⇔√ 631006)  

 

─ ⅛╠│⁸ ─◘ⱪꜝ▬♅▼כfi⌐⅔↑╢ ⌐╟╢ ─

⌐╟╢ ꜞ☻◒⁸ ╛ ⌐╟╢ ─ ⅜ ∆╢↓≤⌐╟╢ ┼─ ⁸

─ ⌐ ∆╢ꜞ☻◒ ⅜ ↕╣≡™╢⁹631007)  

↕╣╢  

 ̧ ⌐⅔↑╢ ⌐╟╢ ┼─ ╩ ⇔≡™╢ │ ⇔ↄ⁸

┼─ │ ≢│ ≢⅝⌂™⁹ 

ü ▪Ɽ꜠ꜟ ≢│⁸ │ ╩ ∆╢ ─ ⁸ ⌐ ╩ ⅎ

℮╢≤ ∆╢ ⅜№╢⁹ 

ü ⌐╟╢ ⅜ ─ ╩ ≢ ↕∑⁸ ה ─ ╩

≢ ↕∑╢ ⅜№╢≤ ∆╢ ⅜№╢⁹ 

ü 2014 ─ CDP─ ⌐⅔™≡⁸ ≢─▪Ɽ꜠ꜟ⁸ⱱ♥ꜟ⌂≥─ ⅜⁸

⌐ ⇔≡ ∂╢ ┼─ ╛∕╣⌐ ℮ ╩ ⇔⁸ ⇔√ ⅜

№╢⁹ 

 

▪Ɽ꜠ꜟ ≢│⁸ │ ╩ ∆╢ ─ ⁸ ⌐ ╩ ⅎ℮╢≤

∆╢ ⅜№╢⁹631008)⁹╕√⁸ ≤ ⅜ ─ ⌐ ⅎ╢ ╩

⌐ ⇔√ ⌐╟╢≤⁸ │ ─ ╩ ≢ ↕∑⁸ ┘ ─ ╩╒╓

╩ ⇔≡ ↕∑╢ ⅜№╢≤ ⇔≡™╢⁹631009)  2014 ─ CDP─ ⌐⅔™≡⁸

─ ╛ ⅜↓╣╕≢ ∫√≤ ⅎ╢ ╩ ⇔√╡⁸ ─ ╛ ╩ ⇔√╡

⇔√ ─ ⁸ ─ ⌐ ∆╢ ╙ ╗ ⅜№╡ 631010)⁸ ─ ⁸

⌐⅔™≡╙ ─ ⅜№╡℮╢≤ ⅎ╠╣╢⁹ 

¶ ▪Ɽ꜠ꜟ ╛ ┌≈≤™∫√ ─ ─ │ ─ ≤ ─

╩╙√╠∆⁹ │ ─ ╩ ∂≡ⱦ☺Ⱡ☻┼─ ≤⌂╢⁹ 

¶ ⱱ♥ꜟ ─ │⁸ ─ ≤⌂╡◖☻♩▪♇ⱪ⌐≈⌂⅜╢⁹ 

¶ ⌐╟╡ ─ ╩ ⌂ↄ↕╣╢⁹ 
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⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

™ ⅜ ─ ⌐ ⇔√ ⅜ ╠╣╢⁹ │ ה ╙ ≢⁸

⅛╠─ ⌂ ╛ ─ ╛◄Ⱡꜟ◑כ◖☻♩─ ⌂≥╩ ∂√

⌂ ╙№╢↓≤⅛╠⁸ ≤⇔≡ ∆╢ ⌐ ⇔™╙──⁸ ─ ─

╛◘ⱪꜝ▬♅▼כfi┼─ ⌐╟╢ ꜞ☻◒ ⌐╟╢ ┼─ ⅜ ↕╣

╢⁹ 

 ̧ ₒ ₓ ™ 

│ ה ╙ ≢⁸ ⅛╠─ ⌂ ╛ ─ ╛◄Ⱡꜟ◑

─♩☻◖כ ⌂≥╩ ∂√ ⌂ ╙№╢↓≤⅛╠⁸ ≤⇔≡ ⅜ ™≤

∆╢ ⌐ ⇔™⁹ ≢⁸ ™ ⌐╟╢ ─ ┼─ ╩ ∆╢

⅜ ↕╣≡™╢↓≤⅛╠⁸ ─ ꜞ☻◒⅜ ™ ⌐ ∆╢ ─

│ ≤ ⅎ╠╣╢⁹ 

 ̧ ₒ ₓ ™ 

─ ⌐ ∆╢ ה │ №╡⁸ ™ ⌐╟╢ ─ ┼─

⅜ ╠╣╢ ⌐⅔™≡│ ─ ╩ ⇔≡™╢⁹ ─ ⌐ ∆╢ ה

│ ≢№╢⁹ ⸗♦ꜟ╛ / ◦♫ꜞ○╩ ⇔√ │ ≢⅝≡™⌂™⁹

↓╣╠⅛╠⁸ ≤⇔≡ ⅜ ™≤ ∆╢ ⌐ ⇔™⁹ 

 

⌂⅔⁸ ─ ⌐≈™≡│ ⅜ ↕╣≡™╢√╘ ≤⇔≡ ╩ ℮⁹ 

 

ₒ ₓ ⅜ ╘╠╣╢ 

ₒ ₓ  

ₒ ₓ  

─ ⅜ ⇔ↄ⌂∫≡™╢↓≤╛ ™ כⱤכ☻⅜ ─ ⌐ ⇔√

⅜ ╠╣⁸ ⌐╟∫≡ ™│ ⌂╢╙── ⌐ ⅜ ┬ ⅜№╢⁹╕

√⁸ ⌐╟╢▬fiⱨꜝ─ ╛ ─ │ ─ ⌐ꜞ☻◒╩ ╓∆⁹

≢│↓╣╠ ─◒☻ꜞה ⅜ ⅝ↄ⌂╢ ⅜№╢⁹ 
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ₒ ה ₓ 

1   

⌐╟╢ ─  

≢│ ─ ה ⌐ ╓∆ ╩ ⌐ ╡ ™⁸ ⌐⅔™≡ ⇔√

⌐╟╡╙√╠↕╣╢ ╩ ⅎ√ ⌐≈™≡│⁸ ה ─ ₈∕─

₉≢ ⌐ ╡ ℮⁹ 

 ̧ ⌐╟╢ ─ ╛ ─ ⌐ ℮ ─ │⁸ ≤∕╣⌐

℮ ╩ ↕∑╢ ⅜№╢⁹ 

 ̧ ─ ╛ ─ ⁸ ─ ─ ─ │⁸ ─ ─

╛ꜞ☻◒ ─№╡ ⌐ ╩ ╓∆ ⅜№╢⁹ 

 ̧ ≢⁸ ꜞ☻◒⌐ ⌐ ≢⅝╣┌⁸ ⌐ ⇔≡ √⌂ⱦ☺Ⱡ☻ ⅜ ∂

╢↓≤╙ ↕╣╢⁹ 

 ̧ ⌐╟╢ ─ ⌐ ℮ ⌂≥⌐╟╡⁸ ⌐ ⇔≡ ─ ⌂≥

─ ⅜№╢ ⁸ ꜞ☻◒⌐ ⌐ ≢⅝╣┌⁸ⱦ☺Ⱡ☻ ⅜ ∂╢↓≤╙

↕╣╢⁹ 

 

─  

 ̧ 1980 ⅛╠─ 30 ─ ≤∕╣⌐ ℮ ─ ─ ⅛╠│⁸

─ ≤⇔≡⁸ ⅜ ⇔ↄ ⇔⁸ ⌐ ⅜ ╢ ⅜ ╕∫≡™╢↓≤⅜

↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ꜞ☻◒ ─ ∞↑≢│ ⅜ ⇔ↄ⌂∫≡⅔╡⁸

─ ─ ╩ ⇔√ꜞ☻◒Ⱬ♇☺ה ─ √⌂ ─ ╩ ≤⇔≡™╢

≤─ ╙⌂↕╣≡™╢⁹ 

 ̧ ≢─ ─ ™ ⅜ ⌐⌂∫√√╘ ─ ⅜ ↕

╣√ 

 ̧ ⌐⅔↑╢ ┼─ ⌐≈™≡│⁸ ⌂ ⅜ ≢⅝≡™⌂™⁹ 

 

≢ ↕╣√ ⅛╠│⁸ ⌐≈™≡│⁸ ⌐ ┼─ ⅜ ⌐ ∂≡™╢≤

─ ⅜№╢⁹ ≢⁸ ┼─ ⌂ ⌐≈™≡│ ≢⅝≡™⌂™⁹ 

1980 ⅛╠─ 30 ─ ≤∕╣⌐ ℮ ─ ─ ╩ ╢≤⁸ ─

≤⇔≡⁸ ה ≤╙ ╕∫≡⁸ ⅜ ⇔ↄ ⇔⁸ ⌐ ⅜ ╢ ⅜

╕∫≡⅔╡ 641001, 641002)  ⁸ ─ ┼─ ⅜ ⇔≡™╢⁹641003, 641004,  641005, 641006,  641007, 

641008)  ⅜╕≤╘√ ─ ⌂ ⌐╟╢ ─ ╩

╢≤⁸ 10 ─℮∟ 7 ╩ 2014 ─ ⅜ ╘≡⅔╡⁸2018 ─ 21 ⌐╟╢

┼─ ⅜ ╙ ⅝ↄ 1 ⌐ ⇔≡™╢⁹641009)  ⌂ ─ ╛ ─ ─
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⅜ ⇔≡™ↄ↓≤⅛╠⁸ ─ ─ ╛ꜞ☻◒ ─№╡ ⌐╙ ╩

╓⇔≡™╢⁹ ≢│⁸ ⌐♃כ♦─ ⇔√ ─ꜞ☻◒ ─ ∞↑≢│

⌂ ⅜ ⇔ↄ⌂∫≡⅝≡™╢√╘⁸ ─ ꜞ☻◒⌐ ≠⅝⁸ ─ ─ ╩

⇔√ꜞ☻◒Ⱬ♇☺ה ─ √⌂ ─ ⅜ ≤⌂∫≡™╢⁹641002) ⌂⅔⁸ ⅛

╠⌂╢ │⁸ ⌐╟╢ ™⅜ ⇔≡™╢↓≤⁸IPCC

─ ─ ⅛╠⁸ ⌐╟╢ ─ ꜞ☻◒⅜ ≢⁸

─ꜞ☻◒ ⅜ ⇔ↄ⌂∫√↓≤╩ ⌐⁸ ─ ─ ╩ 35 ⅛╠ 10

⌐ ⅝ →≡™╢⁹641010, 641011)   

 CDP 2017 ─ ≢│⁸ ─ ⌐╟╢ ꜞ☻◒≤⇔≡ ◖☻♩

─ ⌐ ∆╢ꜞ☻◒ ≤⇔≡─ ⅜ ™ ⇔√ ─ 44.8% ≢⁸

─☻ⱦכ◘ ⌐ ∆╢ ≤⇔≡─ ⅜ ™ 36.7% ╩ ≡™╢⁹ ⌐⅔

™≡⁸ ⅎ┌⁸ ⌂ ─ ≤ ⌐≈™≡─ ⅜ ╕╢ כ꜠◒─≡⇔≥

ⱶ┼─ ⌐ ⅎ╢ ─ ⁸ ┼─ ⌂ ╩╙√╠∆↓≤⅜ ⌂

⌐≈⌂⅜╢ ╛◖fiⱧꜙכ♃כ☿fi♃כ┼─ ⌐╟╡○fiꜝ▬fi ⅜ ⌂ↄ⌂╢

↓≤ ⅜ ↕╣≡™╢⁹641007)   

─ ⅛╠│⁸ ≢│⁸ ⌐╟╡⁸ ╛ ─

⅜ ∆╢ꜞ☻◒⁸ ─ ה ☿fi♃כ ─ ⅜ ∆╢ꜞ☻◒⁸ ─ ─

⅜ ⌐ ╩ ╓∆ꜞ☻◒ ⅜ ↕╣≡™╢⁹641008)   

 

↕╣╢  

 ̧ ≤∕╣⌐ ℮ ⅜ ⇔⁸ ─ ⁸ ─ ⅜

↕╣≡™╢⁹√∞⇔⁸ ≢│⁸ ⌐ ∆╢ │ ⌐⇔⅛ ≢⅝≡™

⌂™⁹ 

 ̧ ─ ⅛╠ ≤ ─ ⌐╟╢ ꜞ☻◒─ ╩ ∫√

⅜№╢⁹ 

 ̧ ≢ ⌐ ⇔≡ ⌐ ╩⇔√ │ ≢№╢╙──⁸ ─╟℮

⌂ ╙ ↕╣╢⁹ 

 

ü ≢⅝⌂™ ─ ⁸ ─ ⌂≥─  

ü ─ ⁸ ─ ⌂≥─ⱦ☺Ⱡ☻ ⁹ 

 

ü ─ ╛ ─ ⌐╟╢ ◖☻♩─ ⌂≥─  

ü ⁸ ♦ꜞⱣ♥▫Ⱪ─ ⌂≥─ⱦ☺Ⱡ☻  

 ̧ ┼─ ⌐≈™≡│⁸ ≢ ⌐ ∆╢ ⌂ │ ≢⅝≡™⌂™
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⅜⁸ ⌐ ╓∆ꜞ☻◒╛ ⅜ ⌐ ↕╣⁸ ↕╣≡™╢⁹ 

 

⌐⅔™≡╙⁸ ≤∕╣⌐ ℮ ⅜ ⇔⁸ ⅜ ∆╢≤ ↕

╣⁸ ─ ⅜ ↕╣≡™╢⁹641002) √∞⇔⁸∕─ ⌂ ─ ⌐≈™≡│ ↕

╣≡™⌂™⁹ 

⌂⅔⁸ ╩ ╗ ≢│⁸ ⌂≥⅜ ⌐ ℮ ⌐≈™≡

╩ ⇔≡™╢⁹1≈─◦♫ꜞ○74│⁸2040 ╕≢⌐ ≢ 1 ♪ꜟ╩ ⅎ╢ ╩ ⌂ↄ

≤╙ 1 │ ∂↕∑╢≤─ ╩ ⇔≡™╢⁹641012) ╕√⁸ ה ┼─ ꜞ☻◒⌐≈™

≡ ⌐ ↕╣≡™╢⁹ ⌐≈™≡│⁸ ≢⅝⌂™ ─ ⁸ ─ ⌂

≥─ ⅜№╢ ⁸ ─ ╕╡⁸ ─ ⌂≥ⱦ☺Ⱡ☻ ⅜ ∂╢≤

↕╣≡™╢⁹ ⌐≈™≡│⁸ ┼─ ╛ ─ ⌐╟╢ ◖☻♩─ ⌂≥─

⅜№╢ ⁸ ⁸ ♦ꜞⱣ♥▫Ⱪ─ ⌂≥─ⱦ☺Ⱡ☻ ⅜ ↕╣≡™╢⁹

641002, 641013, 641012, 641007, 641008)  

╩ ↄ ╩ ⌐⁸ ⌐╟╢ ⌐ ∆╢ ─ ╩

∫√ ≢│ SRES A2◦♫ꜞ○╩ ≤⇔√MRI- CGCM2⌐╟╢ ╩ ⁸ ─

┼─ ™ │⁸ ≢⁸2070 ⌐ 1990 ─ ─ 87%⌐ ∆╢≤

⇔≡™╢⁹↓╣│⁸ ⅜ ∆╢√╘≢№╢⁹ ⁸ ≢ ™ ⅜ ∆╢

≢⁸ ⁸ ⁸ ≢ ⅜ ∆╢≤ ⇔≡™╢⁹641014)  

≤ ⌐╟╢ ≢─ ꜞ☻◒┼─ ⌐≈™≡⁸ ─ ╩

╡ ╖ ⇔√ ⌐╟╢≤⁸2100 ≢─ ◦♫ꜞ○ S- 8 ◦♫ꜞ○ 1

╩ ⇔√ ⁸ ─ ꜞ☻◒│ 2000 ≤ ⇔≡ ∆╢╙──⁸2050 ─

◦♫ꜞ○╩ ⇔√ │ ⅜ ∆╢↓≤≢ 2000 ≤ ⇔≡ ꜞ☻◒│

∆╢√╘⁸ ⅛╠─ ─ ╩ ∆╢↓≤⌐╟╡ 2100 ⌐⅔™≡╙

ꜞ☻◒╩ ⇔≡™ↄ↓≤⅜ ≢№╢↓≤⅜ ↕╣≡™╢⁹√∞⇔⁸ ╛

─ ⱷ◌♬☼ⱶ⌐ ꜞ☻◒╩ ↕∑≡™ↄ ─ ⅜ ≢№╢≤⇔≡™╢⁹641015)  

⅜ ⌐ ╓∆ ⌐≈™≡⁸ ╩ ╗ 70 יִ №╕╡─ ┘

╩ ≤⇔√Ⱡ♇♩꞉כ◒≢№╢ ꜞ☻◒⌐ ╢ Ⱡ♇♩꞉כ◒⅜

╩ ⇔≡⅔╡⁸ ⌐╟╢ ⌂ ┘ ה ┼─ ─ ⌐

╟╡⁸ ⅜ ─ ╛ⱴ◒꜡ ⌐ ╩ ╓∆ ╩ ⇔≡™╢⁹ ⅎ┌⁸

⌂ ⌐╟╢ ╡ ─ ─ ╛ ─ │ ⇔ ─ ꜞ☻◒╩

↕∑╢ ⅜№╡⁸ ⇔ ─ ─ │ ⌐ ↕╣⁸ ╛ ⌐

╩ ╓∆⁹╕√ ה ┼─ ⌐│◄Ⱡꜟ◑⁸כ▬fiⱨꜝ⁸ ◦☻♥ⱶ⌂≥

⌐╦√╢ ⅜ ≤⌂╡⁸ ⌐ꜞ☻◒≤ ╩╙√╠∆⁹6410XY)  

CDP 2017 ≢│⁸ ─ ⌐╟╢ ꜞ☻◒⅜ ∆╢ ⅜

™≤ ⇔≡™╢ ⅜ ↄ ⇔√ ─ 66.7%⁸ ─ ⅜ⱦ☺Ⱡ☻ ≤

                                                        
74 ↓↓≢ ℮◦♫ꜞ○│⁸ ⌐╟╢ ─◖☻♩⌐ ∆╢ ─♩꜠fi♪ ⅛╠ ∂℮╢

─ ─ ╩ ⇔√╙─≢№╢⁹ 
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⇔≡ ╠╣╢ ⅜ ™≤ ⇔≡™╢ ⅜ ™ 63.7% ≤™℮ ╩ ≡™╢⁹641007)  

 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

    ₒ ₓ  

ה ≤╙ ╕∫≡⁸ ╩ ╘⁸ ⌂ ⌐ ℮ ─

⅜ ↕╣⁸↓℮⇔√ ⌐╟╢ ꜞ☻◒⌐ ⌐ ≢⅝⌂™ ⁸ ≤≤

╙⌐⁸ ╩│∂╘≤∆╢ ₁⌂ ⌐ ⌂ ╩ ╓∆≤ ↕╣≡™╢⁹

≢│⁸ ╩ ∂≡ꜞ☻◒╩ ∆╢↓≤⅜ ∞⅜⁸ ⌐ꜟⱣכ꜡◓│

ꜞ☻◒╩ ∆╢ ≢№╢√╘⁸ ⌐ ℮ ⌂ ─ │ ─

⌐╙ ╩ ╓∆↓≤⅜ ↕╣≡™╢⁹ ─ ⅜╡╛ ─ ⌂≥│

─╖⌂╠∏ ┼─ ╙ ⅝™⁹ ≢⁸↓℮⇔√ꜞ☻◒⌐ ⌐ ∆╢↓

≤⅜≢⅝╣┌⁸ⱦ☺Ⱡ☻─ ≤╙⌂╡ ╢⁹ 

≢│⁸ ⌐╟╢ ⌂ ┘ ה ┼─ ─

⌐╟╡⁸ ⅜ ─ ╛ⱴ◒꜡ ⌐ ╩ ╓∆ ⅜ ↕╣≡

™╢⁹ 

 

 ̧ ₒ ₓ  

⌐ ⌐≈™≡│ ⌐ ℮ ─ ⌐╟╢ ⅜№╡⁸ ─ ⅜

╕∫≡™╢⁹ ⌐⅔™≡ ⅜ ∂╢ ⌂ ╛ ⌐≈™≡│⁸ ─

⅜ ≢⅝≡™⌂™⁹√∞⇔⁸ ⌐╟╢ ⌐≈™≡│ ╩ ⌐

⇔⁸ ∆╢≤™℮ ≢ │ ™⁹ 

 

 ̧ ₒ ₓ  

ה │ №╢⅜⁸ ⌐ ∆╢ ─ │ ≢⁸⸗♦ꜟ⁸◦♫

ꜞ○╩ ™√ ╙ ≢№╢⁹ ≢⁸ ⌐⅔™≡ ─

⅜ ╦╣≡™╢⁹ ⌐ ∆╢ │ ⇔≡⅔╡⁸↓─ ⌐⅔™≡

│ ™⁹ 
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ₒ ₓ 

1   

⌐╟╢ ─  

≢│ ⁸ ⁸ ⁸ ⌂≥─ ╩ ╩כꜗ☺꜠√⇔ ⌐ ∫≡™╢

⁸ │כꜗ☺꜠╢↑⅔⌐ ∫≡™⌂™ ⁹ 

 ̧ ⌐╟╢ ─ ⁸ ה ╛ ─ ─ ⁸ ─ ⌂

≥│⁸ ⁸ ⁸ ⁸ ╩ ⌐כꜗ☺꜠√⇔ ⇔≡⁸ ⌂ ה

─ ╛ ⁸ ⌐ ⇔√ ─ ─ ╩ ╓∆ ⅜№╢⁹ 

 ̧ ─ ╛ ─ │⁸ ╩ ⌐כꜗ☺꜠√⇔ ⇔≡⁸ ⌂ ה

⌐ ╩ ╓∆ ⅜№╢⁹ 

 

─  

 ̧ ─ ⁸ ה ╛ ─ ─ ⁸ ─ │⁸

⁸ ⁸ ⁸ ╩ ┼כꜗ☺꜠√⇔ ╩ ╓∆ ⅜№╢⅜⁸

≢ כ◐☻│ ┼─ ╩ ™≡ ⌐⇔⅛ ≢⅝≡™⌂™⁹ 

 ̧ ≢№╢ ─ ╛ ─ כ◐☻⁸ ⌐⅔↑╢ ─ ─╒⅛⁸

≢─ ה ─ ⅜ ↕╣≡™╢⁹ 

 

כ◐☻╢╟⌐ ┼─ ─ ⅜ ↕╣≡™╢⁹651001, 651002)  2007 ⅛╠ 2016

╕≢─ כ◐☻─ ⌐ ∆╢ ≤ ─ ╩ ⇔√

≢│⁸ כ◐☻╢↑⅔⌐ ─ │ ⌐ ─ ⅜ ⅝™↓≤⅜ ↕

╣√╙──⁸ │ ⌐ ⁸ │ ⌐ ≢№∫√⁹651003)  

12 2 ─ ⌐╟╡ ─ ─ ⅜ ⌐№╢ 651004)↓≤⁸ ⅜

∆╢ ─ ⅜ ⇔≡™╢↓≤ 651005)⁸ ≢ ה ⅜ ⌐

№╢↓≤ 651006)≤™∫√⁸ ┼─ ⅜ ≢ ↕╣≡™╢⁹ 

3⅛ ⁸ ⁸ ⌐⅔↑╢ ╕≈╡┼─ ⌐

∆╢▬fi♃ⱦꜙכ ⌐╟╢≤⁸ 9 │◘◒ꜝ─ ─ ╩ ⇔≡™╢╙──⁸

⌐ ⅎ╢ ┼─ ⌐│ ⅜№╢↓≤⅜ ↕╣≡™╢⁹651007)   

─ ─≢♪fiꜝכꜗ☺꜠⁸│╠⅛ ─ ⌐⅔↑╢ ↕ ─ ⁸

◗ꜟⱨ ≢─ ╛ ⌐╟╢ ─ ⌐ ∆╢ ─ ╛ ─ ─ ⌐╟

╢ ⅜ →╠╣≡™╢⁹651008)  
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↕╣╢  

 ̧ 2050 ⌐│⁸ │ ─ ⌐╟╡ 75⅜ ∆╢⅜⁸ ╛

│ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ ⌐כ◐☻ ⇔≡│⁸ ┘ ⅜⁸2031 2050 ⌐│ ≤ ─ ─

╩ ™≡ כ◐☻─≤╪≥╒⁸≢≥↓╢∆ ⌐⅔™≡ ⅜ ∆╢≤

↕╣≡™╢⁹╕√⁸ ─ ⌐╟╡ ה ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╡ ⅜ ∆╢↓≤≢ ┼─ ⅜ ∆╢≤ ∆╢

⅜№╢ ≢⁸ ─ ⌐╟╡ ⅜ ↕╣╢≤ ⇔√

⌐ ⅜ ∆╢≤ ⇔≡™╢ ╙№╢⁹ 

 ̧ ─ ⌐╟╡ ⅜ ∆╢↓≤≢⁸ ⌐כꜗ☺꜠─ ╩ ⅎ╢≤ ↕╣

≡™╢⁹ 

 

⅜ TCI Tourism Climate Index 76⌐ ╓∆ ╩ ⇔√ A1B◦

♫ꜞ○╩ ≤⇔√ MIROC3.2⁸ ┘ CMIP3⅛╠ 5 ⸗♦ꜟ CSIRO- Mk3.5, MPI- ECHMAN5, GFDL-

CM2.0, CSIRO- Mk3.0, MIROC- 3.2- HIRES⸗♦ꜟ ⌐╟╢ ╩ ⌐╟╣┌⁸ ⁸

⅜ 50 ╩ ⅎ╢ │⁸ 25 ≢№╢⅜⁸2050 77⌐│⁸↓─ꜝ▬fi

⅜ ∆╢≤ ⇔≡™╢⁹ ⌐╖╢≤⁸6 8 │ ⅜ ⇔≡ ⌐ ╢√╘

≢ TCI⅜ ⇔⁸ ≢│ ─ ╙ ╦∫≡↕╠⌐ TCI⅜ ∆╢≤ ↕╣

≡™╢⁹ ⁸3 5 ≤ 9 2 ⌐│ TCI⅜ 50╩ ⅎ╢ ⅜ ∆╢↓≤ ⅜ ↕╣≡™╢⁹

651009)  ╕√⁸ ⅜GDP⌐ ⅎ╢ ⌐ ⇔≡ ╩ 8 ⌐ ⇔≡ ⇔√

⸗♦ꜟ╩ ≢│⁸2001 ≤ ⇔≡ 2050 ⁸2100 ─™∏╣⌐⅔™≡╙⁸ ─

≢│ ⅜ ∆╢↓≤╩ ⇔≡™╢⁹651010)  

─┼כꜗ☺꜠─ │⁸꜠ ╙≡∫╟⌐ⱪ▬♃─כꜗ☺ ⌐כ◐☻⁹╢⌂ ⇔≡│⁸2031

2050 ⌐│ ┘ │ ≤ ─ ─ ╩ ™≡ ⇔⁸╒≤╪≥─

כ◐☻ ≢ ⅜ ⅝ↄ ∆╢≤ ↕╣≡™╢⁹651011) כ◐☻─  ⌐ ╓∆ ╩

⇔√ A1B◦♫ꜞ○╩ ≤⇔√ MRI- AGCM3.2S⸗♦ꜟ⌐╟╢ ╩ ⌐╟╣

┌⁸ 2075 2099 ⌐⅛↑≡ 50cm ─ ─ ╩ ⇔≡⅔╡⁸╕√⁸

≤ ─ ⁸╠⅛♃כ♦ ≤ ─ ⌂ ╩ ⇔≡™╢⁹651012)  2007

⅛╠ 2016 ╕≢─ כ◐☻─ ⌐ ∆╢ ≤ ─ ╩

⇔√ ≢│⁸ │ ⌐ ⁸ │ ⌐ ≤⌂╡⁸ ─ ⌐╟╡ ─

⁸ ─ ⅜ ⅝√ כ◐☻⁸⌐ ⅜↕╠⌐ ⇔≡™ↄ↓≤⅜ ↕╣≡™╢⁹

651003)  ⌐╟╢ כ◐☻─ ─ ╩⁸ ╩ ™≡ ⇔√

RCP2.6⁸RCP8.5◦♫ꜞ○╩ ≤⇔√ MIROC⸗♦ꜟ⌐╟╢ 2031 2050 ⁸2081 2100

                                                        
75

 ╛ ⁸ ⌂≥⅛╠ ∆╢⌐№√∫≡─ ─ ╩ ⇔√╙─⁹ 
76 TCI ≤│⁸ ╩ ⅛╠ ∆╢ ≢№╡⁸TCI─ ⅜ 50 ─ ⌐ ⌐ ⇔

≡™╢≤ ⅎ╠╣╢⁹6023) 
77 ⌐│MIROC╩ ™√ │ 2041 2050 ⁸CMIP3─ 5⸗♦ꜟ╩ ™√ │ 2046 2055 ⅜ ≢№

╢⁹ 
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─ 2≈─ ─ ╩ ⌐╟╣┌⁸2031 2050 ⌐⅔↑╢RCP2.6◦♫ꜞ○─

≢─ ─ │⁸3.04 ≢№╡⁸ ─ fiꜛ◦כ◄ꜞ◒꜠─ ─4.43%

─ ≤⌂∫√⁹ ⁸RCP8.5─◦♫ꜞ○≢│⁸6.26 ≢№╡ 9.13%─ ≤⌂∫

√⁹2081 2100 ⌐⅔↑╢RCP2.6◦♫ꜞ○─ ≢─ ─ │⁸4.96 ≢

№╡ 7.23%─ ≤⌂∫√⁹ ⁸RCP8.5─◦♫ꜞ○≢│⁸24.43 ≢№╡ 35.60%─

≤⌂∫√⁹651013)  ╩ ⌐⇔√ RCP8.5 ◦♫ꜞ○╩ ≤⇔√MRI- AGCM3⸗♦ꜟ

⌐╟╢ ╩⁸NHRCM╩ ™≡♄►fi☻◔כꜞfi◓ ⌐⅔™≡╙⁸ 2076 2096

⌐⅛↑≡ ─ ┘ ─ ╩ ⇔≡™╢⁹ ⅜ כ◐☻™ ≢│⁸

╩ ™≡╙⁸ ⅜ ⌐ ∆╢≤ ⇔≡™╢⁹651014)  ─ ⌐ ⇔≡⁸

↕∫╔╤ ╕≈╡≢─ ─ ⅜ ⌐ ╓∆ ╩ ⇔√ RCP8.5◦♫ꜞ

○╩ ≤⇔√NHRCM02⸗♦ꜟ⌐╟╢ ╩ ≢│⁸21 2076 2095 ⌐⁸

─ ⌐⅔↑╢ │ ≤⌂╡⁸ ⅜ ╟╡╙ 2.2 ⌐⌂╢≤ ⇔≡™

╢⁹651012)  

─ ╩ ⌐⁸ ╩ ™≡⁸ ╩ A1B◦♫ꜞ○╩ ≤⇔

√ MRI- AGCM3.2S⌐╟╢ ⇔√ ⌐⅔↑╢ ╩ ⇔⁸ ─ ─꜠◒ꜞ◄

fiꜛ◦כ ╩ ⇔√ ⌐╟╣┌⁸ 2075 2099 ⌐⅛↑≡⁸ ⅜ ∆

╢↓≤≢ ⅜ ⇔⁸ ─ ≤ ⇔≡ 2 ⇔⁸3.19

∆╢↓≤╩ ⇔≡™╢⁹651016)  

⌐╟╢ ≤⇔≡ ─ ─ ╩ ⇔⁸∕╣⌐╟╢ ┼─

fiꜛ◦כ◄ꜞ◒꜠≥ ┼─ ╩⁸▪fi◔כ♩ ┘ ╩ ™≡

⇔√ ⌐╟╣┌⁸ ⌐│ ⅜ 34% ⇔⁸ 786 fiꜛ◦כ◄ꜞ◒꜠─

─ ╩ ⇔≡™╢⁹651017)  ─ ⌐╟╡ ╩ ⌐⇔√ ≢│⁸ 278

fiꜛ◦כ◄ꜞ◒꜠─ ─ ╩ ⇔≡™╢⁹651018)  

╕√⁸ ⌐כꜗ☺꜠─ ⇔≡│⁸ ╩ ™√ ─ ⌐ ∆╢ ⅜

™ↄ≈⅛ ╠╣╢⁹ 651019, 651020) ─ ╩ ╕ⅎ≡⁸30cm⁸65cm⁸100cm─ ─

⌐╟╡ 56.5%⁸81.7%⁸90.3%─ ─ ⅜ ∆╢≤ ⇔≡ ∆╢ ─꜠◒ꜞ◄

fiꜛ◦כ ╩ ⇔√ ≢│⁸∕╣∙╣─ ─ ⌐⅔™≡⁸522

13,044 ⁸753 18,829 ⁸832 20,811 ≤⇔≡™╢⁹

651021)  ╕√⁸ ⇔√ ─ ╩ fiꜛ◦כ◄ꜞ◒꜠⁸≡™ ─ ⌐ ™ ∂╢

78 ┘ 79─ ╩ ≤⇔≡ ⇔√ ≢│⁸∕╣∙╣ 247 ⁸440

⁸551 ≤⇔≡™╢⁹651022)  ⁸ ─ ─ ™╩ ⇔√ ⅛

╠ ─ fiꜛ◦כ꜠◒꜠ ─ ╩ ⇔√ ≢│⁸ ─

30cm⁸65cm≢∕╣∙╣ 290 ⁸ 530 ≤⇔≡™╢⁹651023)  ⸗♦ꜟ

≤ ─ ╩♃כ♦ ™≡⁸ ⌐╟╢ ╩ ⇔√ RCP2.6⁸

RCP4.5⁸RCP8.5 ─ 3◦♫ꜞ○╩ ⌐⁸MIROC5⁸MRI- CGCM3⁸HadGEM2- ES─ 3≈─ ⸗♦

ꜟ⌐╟╢ 2031 2050 ⁸2081 2100 ─ 2≈─ ─ ╩ ≢│⁸™∏╣

                                                        
78

 ─ ─ ≢⁸ ≤ ∂ ─ ⌐∆╢√╘⌐ ⅜ ℮ ⁹ 
79 
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─ ┘RCP◦♫ꜞ○⌐⅔™≡╙⁸ ⁸ ⁸ ⁸ ─ ⅜⁸

⌐⅔↑╢ ─℮∟─ 40%⅛╠ 45%╩ ╘⁸™∏╣─ ≢╙⁸ ⅜ ⅝ↄ⌂

╢╒≥⁸ ─ │ ⅝ↄ⌂╢↓≤⅜ ↕╣√⁹╕√⁸ ⅜ ⅝ↄ⌂╢╒≥

⌐╟╢ ─ ⅜ ╠╣╢ ⅜ ∆╢≤⇔≡™╢⁹651024)   

 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

כ◐☻⁸│≡⇔≥ ─ ╩ │≡™⅔⌐כꜗ☺꜠√⇔ ⌐

─ ─ ─ ╩ ↑╢≤∆╢ ⅜╖╠╣╢╙──⁸ ⌐╟∫≡│

─ ╛ ─ ⌐╟╢ ─ ≤™∫√ ─⌂ ╩ ↑╢≤∆╢

╙№╢⁹ 

 ̧ ₒ ₓ  

─ ⌐≈™≡ ═≡™╢ ─ │ ≢⅝⌂™⅜⁸ ⌐ ⌐╟╢☻◐

כ ┼─ ⅜ ↕╣≡™╢⁹ ⌐ ⅜ ∂≡™╢≤↓╤╙ ╠╣╢⅜⁸ ─

│ ≢№╡⁸ │ ≢№╢⁹ 

 ̧ ₒ ₓ ™ 

ⱪ▬♃כꜗ☺꜠─₁ ⁸כ◐☻ ⁸ ⁸ ─ ה │∕╣∙╣

≢№╢╙─⅜ ™⅜⁸ ≢│ ↄ№╢⁹⸗♦ꜟ⁸◦♫ꜞ○╩ ™√

╙ №╢⁹ │ ≢ ≢╙№╢⁹RCP ◦♫ꜞ○⌐ ≠

™√ ╙№╡⁸ ─ │ ™≤™ⅎ╢⁹↓─↓≤⅛╠⁸ │ ™≤™ⅎ╢⁹ 

 

⌂⅔⁸ ─ ⌐≈™≡│ ⅜ ↕╣≡™╢√╘ ≤⇔≡ ╩ ℮⁹ 

╩ כꜗ☺꜠√⇔ ┘ ☻ⱦכ◘╢∆  

ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

    ₒ ₓ  

ₒ ₓ  

ₒ ₓ ™ 

כ◐☻ ╛ ─ ╩ ⁸│≡™≈⌐כꜗ☺꜠√⇔ ⌐ ─ ─

─ ⅜ ↕╣≡™╢⁹↓╣╠│⁸ ⌐⅔↑╢ ┼─ ⌐╙≈⌂⅜╢⁹

⌂ ⅛╠⁸ ╩ ⇔√ ⌐ ⇔≡™╢ ╛ ⌐≤∫≡│⁸ ⅜

⅝ↄ⁸ ⁸ │ ─ ≤ ≢№╢⁹ 

 

  



266 

ₒ ₓ 

1   

⌐╟╢ ─  

≢│⁸ ⌐╟╢ ┼─ ⌂ ╩ ╡ ℮⅜⁸ ה ╛

ה ─ ₈ ▬fiⱨꜝ⁸ꜝ▬ⱨꜝ▬fi ₉≢│⁸ ⌐╟╢

┼─ ⌂ ╩ ╡ ℮⁹ 

 ̧ ⌐╟╢ ─ ╛ ─ │⁸ ─ ╩ ∆╢√╘─ ה

╛⁸ ─ ┼ ⌂ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 ̧ ─ ⌂≥⅜ ─ ╛ ⌐ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 ̧ ╛ ⌐╟╢▬fiⱨꜝ ┼─ ─╒⅛⁸ ─ ╩ ∂≡⁸ ⌐ ⌂

╩ ╓∆↓≤╙ ↕╣╢⁹ 

 

─  

 ̧ ≢⁸ ┼─ ⌐≈™≡ ⌂ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╡⁸◖fi◒ꜞכ♩─ ╩ ∆╢√╘─ ◖fi◒ꜞכ♩ ─

⅜ ⇔≡™╢⁹ 

 ̧ 2015 2019 ─ ⌐⅔↑╢ ⌐╟╢ ⁸ │⁸≤

╙⌐ ⌐⅔™≡ ≤⌂∫≡™╢⁹ 

 ̧ ┼─ ╛ ⌐╟╢ ⁸ ⁸ ⌐╟╢ ⌂≥⁸ ─

╩ ∆╢√╘─ ╛ ה ─ ⇔─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ┼─ ⌐ ⇔⁸ ה ─ ⁸ ─

⇔─ ⅜ ↕╣⁸ ⌐ ⇔√ ה ─ ╡ ⅜ ↕╣≡™╢⁹ 

 

┼─ ⌐≈™≡│⁸ ─ ⌐╟╡⁸◖fi◒ꜞכ♩─ ╩ ∆╢√╘─

╩ ℮ ◖fi◒ꜞכ♩ ─ ⅜ ─ ╩ ⌐ ⇔≡™╢ ⅜

↕╣≡™╢⁹661001,  661002,  661003)   

2015 2019 ─ ⌐⅔↑╢ ⌐╟╢ ⁸ │⁸≤╙⌐

⌐⅔™≡ ≤⌂∫≡™╢⁹661013)  

┼─ ≢│⁸ ⌐╟╢ ─ ─│ↄ ה ─ ה ─ ⌐

⅜ ⌐ ⅝ ╗↓≤⌐╟╢ ╛ ─ ─ ⅜ ↕╣≡™╢⁹╕√⁸ ⌐╟

╡ ─═√ ─ ⅜ ⅛╠ ╣⁸ ⅜ ⇔⌐⌂∫√ ╛ ─ ⅜

ה ∆╢ ⅜ ↕╣≡™╢⁹ ≢│⁸ ⌂ ╩ ∆╢ ╛ ─ ⅜

™ ≢ ⅜ ⇔√ ⅜ ↕╣≡™╢⁹661005)  

⌐ ↕╣≡™╢₈ ⌐╟╢ ⌐ ∆╢ ₉⌐⅔™≡
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─ ┼─ ⌐ ⇔⁸ ₁─ ╛ ⌂▬fi☿fi♥▫Ⱪ⌂≥ ⌐

∆╢ ⁸ ─ ⇔─ ⅜ ↕╣⁸ ⌐ ⇔√ ה ─

╡ ⅜ ↕╣≡™╢⁹661006, 661007, 661008)   

CDP 2017 ─ ⌐╟╢≤⁸ Ɽ♃כfi─ ⌐╟╡⁸ ─ ⅜

⌐ ∆╢↓≤≢ ─ ─ ⅜ ↕╣╢↓≤╛⁸ ─ ≢│ ⌂

─ ⌐╟╢ ⁸ ┘ ⌐↕╠↕╣╢↓≤┼─ ╩ ∆ ⅜ ╠╣╢⁹661009)  

─ ⅛╠│⁸ ≢─ ─ ╛ ─ ┼─ꜞ☻◒⅜

↕╣≡™╢⁹661010)  

 

↕╣╢  

 ̧ ⌐⅔™≡⁸ ⌐ ⇔√ ה ─ ╡ ⅜ ↕╣≡

™╢⁹ 

 ̧ ─ ⌐⅔™≡ ─ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

 

⌐ ↕╣≡™╢₈ ₉ ⌐⅔™≡⁸ ┼─ ה

≤⇔≡⁸ ≤ ─ ≤─ ⁸ ⇔≡╙ ⌐ ╠⌂™

╛ ─ ⁸ ⅜ ≢ ╙ ↕™ ⁸ꜞ☻◒─ ™ ─

╩ ↑╢ ⁸ ⌐ ⇔√ ה ─ ╡ ⅜ ↕╣≡™╢⁹661007, 

661008)  

⅜ ─ 8 ─ ─ ┼ ⅎ╢ ⌐≈™≡ ⇔√

RCP4.5◦♫ꜞ○╩ ≤⇔√MIROC4h⸗♦ꜟ╩ ≢│⁸ 2029 8 │ 2001

2010 ≤ ═ ⅜ 26% ⇔⁸ ⅜ 10% ∆╢≤ ↕╣≡™╢⁹661011)   

⅜Ɽכ♥▫◒ꜟⱲכ♪─ ↕⌐ ⅎ╢ ⌐≈™≡ ⇔√ RCP2.5⁸

RCP4.6⁸RCP8.5─ 3 ≈─◦♫ꜞ○╩ ⌐⁸MIROC5⸗♦ꜟ⌐╟╢ 2031 2050 ─

╩ ≢│⁸ ─ ⌐ ™ ↕⅜ ∆╢↓≤╩ ⇔≡™╢⁹661012)   

 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

≢ ─ ─ ⇔⅜ ↕╣≡™╢↓≤ ⌐ ⅜ ≢№╢

⅜⁸ ≢⁸ ה ╩⇔√ │ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸ ⌂

⌐╟╢ ─ ⅜ ⇔≡™╢↓≤⌐ ⅎ≡⁸ 2015 2019

─ ⌐⅔↑╢ ─ ⁸ │⁸≤╙⌐ ⌐⅔™≡ ≤⌂∫

≡⅔╡⁸↓╣╠─ ⅛╠⁸ │ ⌐ ⅝™≤™ⅎ╢⁹ 

 ̧ ₒ ₓ ™ 
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≢ ─ ─ ⇔ ⅜ ↕╣≡™╢↓≤╛⁸

2015 2019 ─ ⌐⅔↑╢ ─ ⁸ │⁸≤╙⌐ ⌐

⅔™≡ ≤⌂∫≡™╢↓≤⅛╠ ™≤ ⅎ╠╣╢⁹ 

 ̧ ₒ ₓ ™ 

≢⁸ ≢ ╛ꜞ☻◒⅜ ↕╣╢⌂≥⅜ ╠╣╢⅜⁸ ה ╩

⇔√ │ ≢№╡⁸ ─ │ ™⁹↓╣⌐≈™≡│ ⌂╢ ה

⅜ ≢№╢⁹√∞⇔⁸ ⌐⅔↑╢ ─ ⌐≈™≡│⁸

2015 2019 ─ ⌐⅔↑╢ ─ ⁸ ≤╙⌐ ≢

≤⌂∫≡⅔╡⁸ │ ™⁹ 
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ₒ ₓ 

1   

⌐╟╢ ─  

≢│⁸ ┼─ ╩ ╡ ℮⅜⁸ ≢│ ─ ∕─╙─┼─ ╩ ╡

℮⁹ 

 ̧ ⌐╟╢ ─ │⁸ ─ꜞ☻◒⁸ ╛ ⌐╟╡ ↕╣╢ ─

ꜞ☻◒ ╩ ↕∑╢↓≤⅜ ↕╣≡™╢↓≤⅛╠⁸ ⌐ ⇔≡╙ ╠⅛─ ╩

ⅎ╢↓≤⅜ ↕╣╢⁹ 

 ̧ ╕√⁸ ─ ╛ ─ ⌐ ℮ ꜞ☻◒─ ╛ ה ⌐ ℮ ─

│⁸ ⌐ ╩ ╓∆↓≤╙ ↕╣╢⁹ 

 

─  

 ̧ ≢⁸ ┼─ ⌐≈™≡⁸ ─╟℮⌂ ╛ ⅜ ╠╣╢⁹ 

ü ╛ ⌐╟╢ ┼─ ╛ ≤ ≤─ ⌐ ∆╢

 

ü №╢™│ ⌐ ∆╢ ┼─ ≢─  

ü ⌐╟╢ ⅜ ⇔√ ┼─  

 

⌐╟╢ ⁸ ⅜ ⌐ ╓∆ ⅜ ↕╣≡™╢⁹671001, 671002, 671003)   

2007 ⅛╠ 2010 ⌐⅔↑╢ 47 ─ ╩ ⇔√ ≢│⁸ ⅜

⌐ ∆╢↓≤⅜ ↕╣≡™╢ 671004)⁹ ╩♃כ♦─≢ ™≡ ⇔√ ≢│⁸

23.5ϴ╩ ⅎ╢≤ ה ─ ⅜ ∆╢ ⌐№╢↓≤⅜ ↕╣≡™╢⁹671005)   

╕√⁸ №╢™│ ⌐ ∆╢ ◒꜡⸗Ᵽ◒♥ꜞ►ⱶהⱦ○ꜝ☿►ⱶ ─

≢─ ─ ⅜ ↕╣≡™╢⁹671006)  

⌐╟╢ ⅜ ⇔√ ┼─ ≢│⁸ ─ ⅜ ↄ⁸ ─ ↄ⅛╠│

─ ╩ ↕╣√↓≤⅜ ↕╣≡™╢⁹╕√⁸ ┼─ ≢│⁸ ⅜

⌐ ∂ ╘╠╣√↓≤⅜ ↕╣≡™╢⁹671007)  

─ ⌐⅔™≡ ≢│⁸ ─ ⅜ ⇔√ ⌐ ≤

⌂╢ꜞ☻◒⁸ ≢ ⌐ ⌐ ∆╢↓≤⅜ⱦ☺Ⱡ☻ ⌐≈⌂⅜╢ ⅜ ↕╣≡™

╢⁹671008)  
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↕╣╢  

≢⁸ ┼─ ⌐≈™≡ ⌂ │ ≢⅝≡™⌂™⁹√∞⇔⁸

┼─ ⌐≈™≡│⁸₈3.5 ₉╩ ↕╣√™⁹ 

 

 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

≢⁸ ה ╩⇔√ │ ≢⅝≡™⌂™⁹ ≤ ≤─

⌐ ∆╢ ⁸ ┼─ ─ ╛ ⌐╟╢ ─

⅜ ↕╣≡™╢╙──⁸ ∆╢ ⌐ ⇔™⁹ 

 ̧ ₒ ₓ  

≢⁸ ⌐╟╢ ─ ⅜ ↕╣≡⅔╡⁸ ≤ ⅎ╠╣╢⁹ 

 ̧ ₒ ₓ ™ 

≢⁸ ⌐╟╢ ─ ─ ─ │ ╠╣╢╙──⁸ ה

╩⇔√ ⅜ ≢⅝≡™⌂™↓≤⅛╠ ─ │ ™⁹  
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ₒ∕─ ₓ 

1   

⌐╟╢ ─  

≢│⁸ ⌐ ⇔√ ╩ ℮ ⁸≥∟╠⅛≤™ⅎ┌ ┼─ ⁸

⁸ ─ ⌂≥ ╛⁸∕╣╠╩ ≤∆╢ ┼─ ╛ ┼─

⌂≥ ╩ ╡ ℮⅜⁸ ה ה ─ ₈ ₉≢│⁸ ⌐◖ⱷה♩►⸗꜡

─☼▬♄ה◑ⱶ◖ה◦◖ ⌐⅔↑╢ ╛ ─ ⌂≥─ ╩ ╡ ℮⁹ 

 ̧ ⌐╟╢ ≢─ ⅜⁸◘ⱪꜝ▬♅▼כfi╛ ─ ה ⌐ ╩

╓∆ⱷ◌♬☼ⱶ⌐≈™≡│⁸ ⅜ ≢№╡⁸ⱷ◌♬☼ⱶ │∫⅝╡⇔≡™╢╦↑≢│

⌂™⅜⁸ ≢─ ⅜ ─ ⌐ ╩ ╓⇔√ ╛⁸ ─ ╩ ∆

╢ ⅜ ↕╣≡⅝≡™╢⁹ 

 ̧ ≢ ∂√ ─ ⅜ ⌐ ╓∆ ╩ ⇔√ ≢│⁸ ─╟℮⌂

⌐≈™≡ ⇔≡™╢⁹ 

ü ⌐◘ⱪꜝ▬♅▼כfi╩ ≈ │⁸ ≢─ ⌐╟╢ ─ №╢™

│ ─ ╛ ─ ⌐╟╡⁸ ─ ה ⌂ ╩ ↑╢

⅜№╢⁹ 

ü ⌐⅔↑╢ ─ ╛ Ɽ♃כfi─ │⁸ ╛ ─♩כꜟ

╩ ⅝ ↓⇔⁸◘ⱪꜝ▬♅▼כfi┼─ ╩ ∂↕∑⁸ ╛ ─ ─ ╣╛

─ ⌐ ⅜╢ ⅜№╢⁹ 

ü ⌐╟╢ ─ ╛ ─ ⌂≥⌐╟╡⁸◄Ⱡꜟ◑כ─ ⌐⅔™≡

◄Ⱡꜟ◑כ ▬fiⱨꜝ⅜ ╩ ↑╢↓≤≢⁸◄Ⱡꜟ◑כ☿◐ꜙꜞ♥▫╛

⌐ ╩ ⅎ╢ ⅜№╢⁹ 

ü ─ ╛ ─ ⁸ ─ ⁸ ─ ⁸ ─ ⌐╟╡⁸

⇔≡™╢ ⅜ ≤⌂╡⁸ ─ ⌐ ╩ ⅎ╢ ⅜№╢⁹ 

ü ─ ⌂≥⌐ ℮ Ɽ♃כfi─ │⁸ ⌐⅔↑╢ ─ ╩ ↕

∑⁸ ┼─ ╛ ╩ ∂≡ ≢ ↕∑╢ ⅜№╢⁹ 

 

─  

 ̧ ⌐╟╢ ≢─ ⅜ ╛ ⌐ ╓∆ ⌐≈™≡⁸ ⅜

╠╣╢⁹ 

 ̧ ─ ≤⇔≡ ↕╣╢ ─ ⅜ ↕╣≡™╢⁹ ⅎ┌⁸ ⌐╟

╢ 30 ─ ─ ─ ╩ ⇔√ ⁸ ─ ≢ ∂√

┌≈⌐╟╡ ⅜ ⇔√ ⅜№╢⁹2011 ─♃▬ ♅ꜗ○ⱪꜝꜘ ─ ≢│⁸

─ ⌐ ╩╙√╠⇔⁸Ɫכ♪♦▫☻◒─◘ⱪꜝ▬♅▼כfi⌐⅔↑╢ ─

╩ 3,150 ≤ ⇔≡™╢ ╛⁸ ─ ⅜ ⌐ ℮ ─
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⅜ 2011 ─ ה ⌐ ∆╢ ╩ ∫√≤ ⇔≡™╢ ⅜№╢⁹ 

 

≢ ↕╣√ ⅛╠│⁸ ⌐╟╢ ≢─ ⅜ ⌐ ⇔≡™╢≤─

│ ≢⅝≡™⌂™⁹⇔⅛⇔⁸IPCC─ ≢│⁸ ≢─ ⌐ ⇔≡

⌐ ∆╢ ─ ─ │⁸ ─ ⌐ ═≡╟╡ ⌐ ╠╣╢≤⇔≡™╢⁹681001) 

⌐ ⌂ ≢ ∂√ ┌≈⌐╟╡ ⅜ ⇔⁸ ⅜ ⇔√ ⅜№╢⁹

681002)  ⅜♩►⸗꜡◖◦⁸◖ⱷ⁸◖ⱶ◑⁸♄▬☼─ 1981 ⅛╠ 2010 ─ ⌐ ⅎ

√ ⌐≈™≡⁸ ─ ─ ≢ ⇔√ ≤⁸ ⅜ ⅝⌂⅛∫√≤™℮

─ ≢ ⇔√ ╩ ⇔√ ⌐╟╢≤⁸◖ⱷ╩ ⅝⁸♩►⸗꜡◖◦ 4.1%⁸◖ⱶ◑ 1.8%⁸

♄▬☼ 4.5%─ ⅜ ↕╣√⁹╕√⁸↓╣╠ ┼─ ⌐ 2000 ─ ─

≤ ─ 2005 ⅛╠ 2009 ─ ╩ ∂≡ ⇔√ ─ │⁸∕╣∙

╣ 223 ♪ꜟ⁸136 ♪ꜟ⁸65 ♪ꜟ⌐ ╢≤ ╠╣≡™╢⁹681003)  ╕√⁸ ⅎ┌ 2011

⌐ ⇔√♃▬ ♅ꜗ○ⱪꜝꜘ ─ ⌐ ⇔≡⁸ ─ ╩ ⇔√ │ ╠╣

╢⁹681004, 681005, 681006, 681007, 681008, 681009) ♅ꜗ○ⱪꜝꜘ ─ ⅜⁸ ⅜ √╢ ≢№╢⅛

│ ⌐⇔≡⁸↓╣╠─ ⌐╟╢≤⁸ ⁸ ╛ ─ ↄ─ ⅜ ⌐

∫√ ⌐⁸ ⌐ ⌂ ╛ ─ ⅜ ⇔√√╘⌐ ה ⌐ ╩ ⇔√

↓≤⅜ ↕╣≡™╢⁹681007)  ↕╠⌐Ɫכ♪♦▫☻◒─◘ⱪꜝ▬♅▼כfi─ ≢│ ─

│ 3,150 ≤ ↕╣≡™╢↓≤╛ כ♃כ⸗⁸(681005 ─ ⌐╟╢ ⅛╠Ɫכ

♪♦▫☻◒─ ⅜ 1.8 ⌐ ⇔√↓≤ 681008)⁸ ─ ⅜ ⌐ ∫

√ ⅜ 2011 ─ ≤ ⌐ ∆╢ ╩ ∫√↓≤ 681009) ⁸ ─ ⌐

─ ™ ≤ ⱷכ◌כ─ ⅜ ╕⌐fiכ▼♅▬ꜝⱣꜟ◘ⱪכ꜡◓╡╟⌐≥↓∞╪

≢ ⅜ ╪∞↓≤ 681004, 681009) ⌂≥⅜ ↕╣≡™╢⁹ ≤ ⌐ ∆╢ ─

≢│⁸ │ ─ 17%╩ ⌐ ⇔√ ─ ⅜ ⌐ ™

₁⅛╠ ⇔≡™╢↓≤╩ ⇔≡™╢⁹681010)  ↓╣╠⌐╟╡⁸ ─ ꜞ☻◒╩

™⅛⌐ ∆╢⅛≤™℮ │⁸ ∞↑≢⌂ↄ ⌐╙ ∆╢↓≤⅜ ↕╣╢⁹√∞⇔⁸

◘ⱪꜝ▬♅▼כfi─ ─ │ ≢№╡⁸ ─ ┼─ ╩ ╘√ ≢─

─ │ ≢│ ↕╣≡™⌂™⁹ 

 

↕╣╢  

 ̧ ≢─ ⅜⁸ ⌐≥─╟℮⌂ ╩╙√╠∆⅛⌐≈™≡│⁸ ─ ⅜

∆╢ ⌂ ⅜ ≢№╢⅜⁸ ─╟℮⌂ ⅜ ↕╣≡™╢⁹ 

ü ─ ⌐╟╡⁸ ≢ √ ⌐ ⅜ ⇔⁸ ⌐ ╩ ╓

∆ ⅜№╢⁹ 

ü ╛ ─ ⅜⁸◖ⱷ⁸♩►⸗꜡◖◦⁸◖ⱶ◑─ ⌐ ╩ ╓∆⁹

─ ≢─ ┌≈ ⌐╟╡ⱦכꜟ ↑─ ─ ≤⁸∕╣

⌐ ℮ ╩ ╘√ ⌂ⱦכꜟ ─ ┘ ─ ⅜ ∂╢⁹ 
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ü ─ ╛ ─ ┼─ ─ │⁸ ┼─ ה

─ ─ ╩ ╘╢⁹ 

 ̧ ≢─ ╩ ╕ⅎ╢≤⁸◄Ⱡꜟ◑כ╛ ─ ─ ⁸ ⌐⅔↑╢

─ ┼─ ה ⌂ ⁸ ⌐⅔↑╢ ─ ⌐ ℮ ה

╩ ∂√ ┼─ ⅜ ⌐⅔™≡╙ ↕╣╢⁹ 

 

│ ─ ⅜ ∆╢ ⌂ ⅜ ≢№╡⁸╕∞ ⅜ ↕╣≡™⌂

™⅜⁸ ⅜ ↕╣≡™╢⁹ ⅎ┌⁸ ⅜◖ⱶ◑⁸◖ⱷ⁸♩►⸗꜡◖◦─

─ ⌐ ⅎ╢ ╩ ⇔√ 681011)≢│⁸ ≢ ⅜ 3ϴ ∆╢ ⁸◖

ⱶ◑ה◖ⱷה♩►⸗꜡◖◦│∕╣∙╣ 8.91% ⁸1.13% ⁸0.15% ≤⌂╡⁸

≢ ⅜ 10% ∆╢ ⁸∕╣∙╣ 2.25% ⁸0.84% ⁸3.15%

≤⌂╢⁹ ┌≈─ ⅜○○ⱶ◑─ ⌐ ⅎ╢ ╩ ⇔√ RCP2.5◦♫

ꜞ○⅛╠ RCP8.5◦♫ꜞ○╕≢─ 4 ╡─ ◦♫ꜞ○╩ ⌐ 5 ≈─ ⸗♦ꜟ GFDL-

ESM2M⁸HadGEM2- ES⁸IPSL- CM5A- LR⁸MIROC- ESM- CHEM⁸NorESM1- M ╩ 681012)≢│⁸3 17%─

○○ⱶ◑ ─ ⁸ ┼─ ─ ⁸ⱦכꜟ ↑─○○ⱶ◑─ ≤∕╣⌐ ℮ⱦ

ꜟכ ─ ┘ ─ ╩ ⇔≡™╢⁹ ⅜ ⌐ ╓∆ ╩ ∆

╢ RCP2.5◦♫ꜞ○⅛╠RCP8.5◦♫ꜞ○╕≢─ 4 ╡─ ◦♫ꜞ○⌐╟╢ ╩

≢│⁸ ⅜ 1ϴ ∆╢↔≤⌐⁸◖ⱷ⁸♄▬☼⁸♩►⸗꜡◖◦⁸◖ⱶ◑─ ⅜∕╣∙╣

3.2%⁸3. 1%⁸7.4%⁸6. 0% ∆╢≤ ⇔≡™╢⁹ ≢⁸ ╩ ⇔√ 2030 ⌐⅔↑

╢ ≤ ╩ ∆╢ SRES A1B◦♫ꜞ○╩ ≤⇔√ ECHAM5⸗♦ꜟ╩

681013)≢│⁸ ≢─ ─ 1.7 6%─ EU3 ⁸ 8

⁸꜡◦▪ 10 ┘ ─ ─Ⱪꜝ☺ꜟה ▬ה▪◦כ꜠ⱴה▪☺▪

fi♪Ⱡ◦▪≢│ ╩ ⇔≡™╢⁹∕─ ⌐⁸ ╛ ─ ┼─ ─

⅜ ┼─ ⌐ ╓∆ ╩ ⇔√ 681014,  681015)≢│⁸ ─ ♩►⸗꜡

◖◦⁸ ⁸ ⁸◄ⱦ ╛ ╛ ⌐ ה ⌂

─ ⅜ ∂╢↓≤≢ ⅜ ™≤ ⇔≡™╢⁹↓─╟℮⌂ ┼─ ⅜⁸

─ ™ ⌐ ⅎ╢ ⌐≈™≡│⁸ ⅜ ≤ ⅎ╠╣╢⁹ 

⌐╟╢ ─ ⅜ ⌐ ╓∆ ⌐≈™≡⁸ ≢│ ⅜ 2011 ⌐

╡╕≤╘╩ ∫≡™╢⁹681016) ∕─ ⌐│⁸ ∞↑≢⌂ↄ ⅜ ⌐⅔™≡╙ ⌐ ↕╣

℮╢ ⅜ ↄ ↑╠╣╢⁹ ⅎ┌⁸ ≢│⁸ ≢─ Ɽ♃כfi⅜ ∆╢↓≤≢

─ ⅜ ⇔⁸ ┼─ ╛ ╩ ∂≡ ≢ ∆╢ ⅜№╢≤⇔≡™╢⁹

╕√⁸ ─ ─ ⅛╠│⁸ ─ ─ ╩ ↑╛∆™ ─ ⌐ ∆╢

─◘ⱪꜝ▬♅▼כfi╩ ∂≡⁸ ╛ ─ ⁸ ⅜ ╩ ↑╢ ⅜№╢↓

≤⅜ ↕╣≡™╢⁹ ⅎ≡⁸ ⌐⅔↑╢ ─ ╛ Ɽ♃כfi─ │⁸

╛ ♩כꜟ ╩╙√╠⇔⁸◘ⱪꜝ▬♅▼כfi┼─ ╩ ∂↕∑⁸ ╛ ─ ─

╣╛ ─ ⌐ ⅜╢↓≤╙ ↕╣≡™╢⁹◄Ⱡꜟ◑כ─ ⌐⅔™≡◄Ⱡꜟ◑כ

▬fiⱨꜝ⅜ ⌐╟╡ ╩ ↑╢↓≤≢⁸◄Ⱡꜟ◑כ☿◐ꜙꜞ♥▫╛

⌐ ⇔⁸↕╠⌐⁸ ─ ≢─ ─ ╛ ─ ⁸ ─ ⁸
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─ ⁸ ─ │⁸ ─ ⌐ ╩ ⅎ╢ ⅜№╢↓≤╙ ↕╣

≡™╢⁹ ─╟℮⌂⁸ ┼─ ה ╩ ∂√ ─ ⁸ ⌐◘ⱪꜝ▬♅

≈╙╩fiכ▼ ⅜ ≢─ ─ №╢™│ ⌐╟╡ ─ ⅝⌂

╩ ↑╢ ⁸◄Ⱡꜟ◑כ╛ ─ ─ │⁸ ⌐⅔™≡╙ ⌐

∕─ ╩ ≢⅝⌂™╙─≢№╡⁸ ⁸↓─╟℮⌂ ─ ─ №╢™│ ∂

╢ ⌐≈™≡─↕╠⌂╢ ה ⅜ ≤ ⅎ╠╣╢⁹ 

 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⅜ ╘╠╣╢ 

β√∞⇔⁸ ─ ╩ ↑╢ꜞ☻◒⅜ ™ ─ ⌐◘ⱪꜝ▬♅▼כfi╩ ∆

╢ ⌐│⁸ ⌐ ┬ ─ ⅜ ⅝ↄ⌂╢ ⅜№╢⁹ 

⌐╟╢ ⌂ ─ ⌐╟╢ ─ │⁸╦⅜ ─

╛ ⌐ ≈⌂⅜╢╙─≢№╡⁸ ┼─ ⅜ ∂╢ ⅜№╢⁹∕─

⌐⁸ ≢─ ─ ╛ ─ ┼─ ⅛╠⁸ ⅜ ⅜ ∆╢

╛ ─ ─ ⅜ ™≤ ∆╢ ⅜№╢⁹ 

⌂⅔⁸ ─ ⅜ 2011 ⌐ ╡╕≤╘√⁸ ⌐╟╢ ─ ⅜

⌐ ╓∆ ─ ≢│⁸ ≢─ ─ ╛ ─ ⁸ ─

⁸ ─ ⁸ ─ ⅜ ─ ⌐ ╩ ⅎ╢≤ ↕╣≡™

╢⁹ 

 ̧ ₒ ₓ ™ 

β√∞⇔⁸ ─ ╩ ↑╢ꜞ☻◒⅜ ™ ─ ⌐◘ⱪꜝ▬♅▼כfi╩ ∆

╢ ⌐│⁸ ≤ ⅎ╢⁹ 

⌐╟╢ ≢─ ⅜ ⌐ ⇔≡™╢≤─ ה │ ≢№

╢⁹⇔⅛⇔⁸2011 ─♃▬ ♅ꜗ○ⱪꜝꜘ ─ ≢│⁸ ⌐ ⅝⌂ ╩╙

√╠⇔√⁹╕√⁸◘ⱪꜝ▬♅▼כfi─ ⅜╡⌐╟╡⁸ ┼─ ꜞ☻◒│⁸

─ ─╖⌂╠∏ ⌐╙ ∆╢↓≤⅜ ↕╣≡™╢⁹⇔⅛⇔⁸

─ ╩ ↑╢ ─ ╛ ⁸ ─ ⌂≥─ │ ⅝ↄ⁸ ≢

│ ⇔™⁹ 

 ̧ ₒ ₓ  

⸗♦ꜟ⁸ ◦♫ꜞ○╩ ⇔√ │ ≢№╢⁹ ╛ ─

⌐ ∆╢ ⌐⅔™≡ ─ ─ ⅜ ╠╣╢⁹ 
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2   

⌐╟╢ ─  

≢│⁸ ⅜ ꜞ☻◒⌐ ╓∆ ⌂≥⁸ ─ ─ ⌐ ⇔

⌂™ ╩ ╡ ℮⁹ 

 ̧ ⌐ ה▪☺▪℮ ⌐⅔↑╢ ╩ ╕ⅎ√ ⌐≈™≡⁸ ╛

⌐⅔↑╢ ─ꜞ☻◒─ ╩ ⅜ 2017 ⌐ ⇔≡™╢⅜⁸↕╠⌂╢ ה

⅜ ≢№╢≤⇔≡™╢⁹ 

 ̧ ⌐ ℮ ꜞ☻◒⌐≈™≡ ≢│ ─ ⅜ ↕╣≡⅔╡⁸ ⅎ┌

⌐ ∆╟℮⌂ꜞ☻◒╩ →≡™╢⁹↓╣╠│ ⌐╙ ∆╢ ⅜№╢╙──⁸

≢│↓╣╠─ꜞ☻◒⌐ ∆╢ │ ≢№╢⁹ 

ü ─ ╛ ┌≈⌐╟╢ ⌂≥─ ⌐╟╡⁸ ╩ ⌂ↄ↕╣╢

⅜ ∂⁸ ⌐ ╩ ╓∆ ⅜№╢⁹ 

ü ┌≈⌂≥⌐╟╢ ╛ ─ ╩ ≤⇔≡ ⌂ ⅜ ∂╢ ⅜№╢⁹ 

ü ≢ ─ ⅜ ╕╢↓≤≢⁸ ─ ⅜ ∆╢↓≤⌐╟╡◖

☻♩⅜ ∆╢ ⅜№╢⁹ 

ü ─ ⅜ ─ꜞ☻◒ ⌐ ╩ ╓∆ ⅜№╢⁹ 

 

─  

 ̧ ⌐ ∆╢ ╛⁸ ⌐ ה▪☺▪℮ ⌐⅔↑╢ ╩ ╕ⅎ√

─ ה ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐ ─ ⅜ ↑╢↓≤⌐╟╡ ≤⌂╢⁸ ─ ╩ ∆╢

≢⁸ ─ ⅜ ╩ ⇔≡ ⌐ ∆╢↓≤⌐╟╢ ⅜ ─ ┼─

╩ ∆╢ ⅜№╢⁹ 

 ̧ ⌐ ℮ ꜞ☻◒⌐≈™≡ ≢│ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ה ≢ →√ ≢─ ⌐╟╢∕─ ─ ⌐

≈™≡⁸ ─ │ ≢⅝≡™⌂™⁹ 

 ̧ ≢│⁸ ⅜ ─ ╛ ─ ⁸ ┼─ ╛ ⌐╟╢

─ ⁸ ─ ⅜ ꜞ☻◒─ ─ ≈≤⌂∫≡™╢ ⅜№╢↓

≤⅜ ↕╣≡™╢⁹ 

 

≤ ─ ⌐≈™≡─ ≢│⁸ ─ ∆╢ ⅛╠ ─

╩ ⇔⁸ ⌐⅔↑╢ ─ ≤∕─ ⌐≈™≡ ⇔≡™╢⁹682001)  

⌐⅔™≡ ─ ⅜ ↑╢↓≤≢⁸ ≤⇔≡─ ╛ ─ ⅜ ↕╣

≡™╢ ⁸ ┼─ ╩ ∆╢ ⅜№╢⁹682002)  
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ה▪☺▪ ⌐⅔↑╢ ─ ┘ ╩ ∫√ ⅜№╢⅜⁸∕╣

╠ ─ ⅜ ⌐ ╓∆ ⌐≈™≡│ ═╠╣≡⅔╠∏⁸↕╠⌂╢ ה ⅜ ≢№

╢≤⇔≡™╢⁹682003)   

⌐ ℮ ꜞ☻◒⌐≈™≡ ≢─ ╩ ─ ⅜꜠ⱦꜙ⁸╡⅔≡⇔כ

ⅎ┌⁸ ─ ╛ ─ ⁸ ┼─ ╛ ⌐╟╢ ─ ⁸

─ ⅜ ꜞ☻◒─ ─ ≈≤⌂∫≡™╢ ⅜№╢↓≤╩ ⇔≡™╢⁹682004)   

 

↕╣╢  

 ̧ ─ ╛ ⌐ ⅜ ╓∆ ⌐ ∆╢ ≢│⁸ ─

╛ ─ ⁸ ╩╘←╢ ─ ⌂≥⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╢≤⁸ ⁸ ⁸ ⌂ ₁┼─ ╩╘←╡⁸

⅜ ─ ╩ ╘╢ ⅜ ↕╣≡™╢⁹ ⌐⁸ ─ ╩ ↑╛

∆™ ≤ ≤─ ╛ ╩╘←╢ ⁸ ─ ≤∕─ ⌐ ∆╢

⁸ ⌐ ⌂ ─ ⌐╟╢ ─ꜞ☻◒ ⅜ ∆╢ ⅜ ↕

╣≡™╢⁹ 

 

─ ⌐ ⅜ ╓∆ ⌐ ∆╢ ≢│⁸ ─ ⅜ ─

╩ ↕∑╢↓≤⌐╟╡⁸ ⅜ ∆╢ ╛ ╩ ↕∑⁸ ╛

─ ⅜ ∆╢ ⁸╕√⁸ ─ ⅜ ─ ≤ ⌐ ⇔⁸ ⅜

∆╢↓≤⌐╟╡ ⌐ ╩ ╓∆ ⁸ ⅎ≡⁸ ⌐╕√⅜╢ ─ ⌐

╩ ╓∆ ╩ ⇔≡™╢⁹682005)  

⅜ ⌐ ╓∆ ⌐ ∆╢ ≢│⁸2018 ─ ─ 682006)≢│

┘ ─ ╩ ╘≡ ∆╢ ⌐≈™≡ ▪ꜞꜝ♩☻כ○⁸╡⅔≡═ 682007)╛♬

♪fiꜝכ☺כꜙ 682008)│ ─ ⌐╟╢ ─ ┼─ ╩ ⇔≡™╢⁹ 

─ ⌐╟╢ ─ ┼─ꜞ☻◒╩╕≤╘√♪▬♠─ ≢│⁸ ⁸

⁸ ⌂ ₁┼─ ╩╘←╡⁸ ⅜ ─ ╩ ╘╢ ╩

⇔≡™╢⁹ ⌐⁸ ⌐╟╢ ⌂ ≤⇔≡⁸ ─ ⁸ ─ ⁸

─ ┘ ─ ╩ →≡⅔╡⁸↓╣╠⌐╟╢ꜞ☻◒≤⇔≡⁸ ⌐ ⌂

─ ⁸ ≤▬fiⱨꜝ┼─ ⅜ ⌐ ⅎ╢ꜞ☻◒⁸ ●☻ ⅜

⌂™⅜ ─ ╩ ↑╛∆™ ≤ ≤─ ╛ ╩╘←╢ ⁸ ─

≤∕─ ⌐ ∆╢ ⁸ ⌐ ⌂ ─ ⌐╟╢ ─ ꜞ☻◒╩

→≡™╢⁹682009)  

 

 ̧ ₒ ₓ ≢│ ≢⅝⌂™ 

─ ≢│⁸ ≢─ ⌐╟╢ ╩ ╕ⅎ√ ─ ה ⁸

─ ╛ ─ꜞ☻◒⌐ ∆╢ ⅜ ╠╣⁸↓╣╠│⁸╦⅜ ─
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ה ┼─ ╩ ╓∆ ⅜№╢⅜⁸ ≢ ⌂ ⅜№╢≤

↕╣╢╟℮⌂ │ ⇔™⁹ 

⌂⅔⁸ ─ ⅜ ╡╕≤╘√⁸ ≢─ ⌐╟╢ ⅜ ─ ⌐ ╓

∆ ─ ≢│⁸ ┼─ ─◖☻♩ ─ ⁸ ─

⌐⅔↑╢ꜞ☻◒─ ╛ ─ ⌐╟╡ ≢ ⅜ ∆╢ꜞ☻◒ ╩

→≡™╢⁹ 

 ̧ ₒ ₓ ≢│ ≢⅝⌂™ 

≢─ ⌐╟╢ ⅜ ─ ⌐ ⇔≡™╢≤─ ה │

fi♪≢│⁸ꜝכ☺כꜙ♬╛▪ꜞꜝ♩☻כ○⁸⇔⅛⇔⁹╢№≢ ⌐ ─ ↑

╣⅜ ≤⌂∫≡⅔╡⁸ ⁸↕╠⌐ ⅜ ∆╣┌ ⅜ ╙ ↑ ╣╩ ╘

╠╣╢ ⅜№╢⁹↓─╟℮⌂ ─ ꜞ☻◒⌐≈™≡│ ╩ ⌐

─ ⅜ ╠╣╢⅜⁸ ≢│∕─╟℮⌂ │ ≢⅝≡⅔╠∏⁸ ≢─

│ ⇔™⁹ 

 ̧ ₒ ₓ ≢│ ≢⅝⌂™ 

ה │ ≢№╢⁹⸗♦ꜟ⁸ ◦♫ꜞ○╩ ⇔√ │ ≢⅝≡

⅔╠∏⁸ ⌐ ⅎ╢ ─ │ ≢│ ≢⅝⌂™⁹ ⌐ ═≡ ≢

│ ⌐╟╢ ┼─ ╩⁸ ≢│№╢╙── ⌐ ה ↕╣≡

⅔╡⁸ ⌐ ╢≤ │ ⌂ↄ≤╙ ≤ ⅎ╢⁹ 
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3.7  

ה ⌐⅔↑╢ ⌐╟╢ ─ │⁸ 3-9⌐ ∆≤⅔╡≢№╢⁹ 

⌐╟╢ ╛ ─ ─ ⁸ ™ ─ ⌂≥│⁸ ה ה ה

ה ⌂≥─ ⌐ ⌐⅛⅛╦╢ ₁⌂▬fiⱨꜝהꜝ▬ⱨꜝ▬fi╛⁸ ─

ה ה ⌐ ╩ ╓∆⁹ ⅎ≡⁸ ⌐ ℮ ─ │⁸

─ הꜝ◒◘⁸╛ ─ ≢─ ה ⌐ ╩ ╓∆ ⅜№╢⁹ ≢

│⁸ ⌐╟╢ ─ ⌐ⱥכ♩▪▬ꜝfi♪ ⅜ ╦╢↓≤≢⁸ ☻♩꜠☻⅜ ⇔⁸

─ ─ ה↕╢∞╛ ─ ⌂≥≤™∫√ ≢⁸ ⌐⅔↑╢ ↕⌐ ╩

╓∆⁹ 

-

-
ṕ
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図 3-9 気候変動により想定される影響の概略図（国民生活・都市生活分野）80 

 

 ̧ 文献数・構成等の変化 

─ ⌐⅔™≡⁸ ה ≢│⁸ ≢ ⇔≡™╢ ╩

™≡ 99 ─ 78 ⁸ 21 ╩ ⇔≡⅔╡⁸↓─℮∟⁸ ─

                                                        
80 │⁸ ⌐⅔™≡ ↕╣√ ─ ⅛╠⁸ ⌐⅔™≡ ↕╣╢ ה ─ ⌂

╩ ⇔⁸ ↕╣╢ ה ≤─ ╛ ┼─ ╩ ⌐ ⇔√╙─≢№╢⁹⇔√⅜∫≡⁸

─ ╛ ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ ─₈ ה ₉

│⁸ ─ ⌂ ™ ≤⁸∕─╒⅛ ה ⌐ ⌂ ╩ ╓∆ ™

─ ⌐ ↑≡™╢⁹ ⅜ ⌐⌂╡∆⅞╢─╩ ↑╢√╘⁸ ─ ⌂ ™ ─Ⱳ♇◒

☻ ─ │ ⇔≡™⌂™⁹ 
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⅛╠ √⌐ ↕╣√ │ 74 ≢№╢⁹ 

⌂⅔⁸ ─ ⅛╠─ ─ │⌂™⁹ 

 ̧ 気候変動による影響の概要 

─  

⁸ ≢ ה ה ⌐╟╢ ▬fiⱨꜝהꜝ▬ⱨꜝ▬fi┼─ ⅜ ⇔

≡™╢⁹↓╣╠─ │ ╛ ⁸ ⌐ ⌐ ╩ ╓∆↓≤

⌐ ⅎ≡⁸ ה☻●ה ─ꜝ▬ⱨꜝ▬fi─ ⁸ ⌐╟╢ ─ ⌐╟╡

⌐ ⅝⌂ ╩╙√╠⇔≡™╢⁹ 

הⱵ☿ה►ꜛ♅▬הꜝ◒◘ ─ ⌐≤∫≡ ⌂ ─ ─ ⅜ ↕╣≡

⅔╡⁸ ⌐ ⇔≡│⁸ ⌐╟╢ ─ ─ ⁸ ≢─꞉▬fi Ⱪ

♪►─ ⅜ ↕╣≡™╢⁹ 

≢│⁸ ⌐╟╢ ⌐ⱥכ♩▪▬ꜝfi♪─ ⌐╟╢ ⅜ ⌂╢↓≤

≢⁸ ₁⅜ ∂╢ ☻♩꜠☻⅜ ⇔⁸ ꜞ☻◒─ ⌐ ⅎ⁸ ה ה ה ─

─ ⌐╟╡⁸ ─ ⌐ ╩ ⅎ≡™╢⁹ 

↕╣╢  

⌐⅔™≡╙⁸ ⌂ ⌐╟╡ ה ה ה ה ⌂≥─ ₁⌂▬

fiⱨꜝהꜝ▬ⱨꜝ▬fi⌐ ⅜ ┬↓≤⅜ ↕╣╢⁹ ⌐ ⇔≡│⁸ ⌐╟╡◘

◒ꜝ─ ה ⅜ ⇔⁸ ≤∆╢ ┼ ⅜ ┬↓≤⅜ ↕╣≡™╢⁹ 

≢│⁸ ≤ⱥכ♩▪▬ꜝfi♪─ ⌐╟╡ │ ⅝ ⅝ ╩ ↑╢

│ ↄ⁸ ─ │ ⌐ ⅝⌂ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 ̧ 重大性・緊急性・確信度評価の概要 

₈ ▬fiⱨꜝ⁸ꜝ▬ⱨꜝ▬fi ₉⌐≈™≡│⁸ ≢╙ ≢ ╛ ─ ⌂

⌐╟╢ ▬fiⱨꜝה ▬fiⱨꜝ┼─ ╛⁸ ─ ╛ ה☻●ה

─ꜝ▬ⱨꜝ▬fi─ ⅜  √⌐ ↕╣≡⅔╡⁸ ⌐⅔™≡╙ ₁⌂ ⅜ ∂╢↓≤⅜

↕╣⁸ ה ⌐╟╢ ה ┼─ │ ≢№╢↓≤⅛╠ │₈ ⌐ ⌂

⅜ ╘╠╣╢₉⁸ │₈ ™₉≤ ↕╣√⁹ 

₈ ₉⌐≈™≡│⁸◘◒ꜝ ─ ─ │ ⌐ ⇔≡⅔╡⁸ ⌐⅛↑≡╙

⌂ ⅜ ↕╣╢↓≤⅛╠ │₈ ™₉≤↕╣√⅜⁸ ─ ⌐╟╢ ה

┼─ ⌐ ∆╢ │ ≢№╢√╘ │₈ ⅜ ╘╠╣╢₉≤ ↕

╣√⁹₈ ⁸ ₉⌐≈™≡│⁸ ה ≢ ─ ┼─ │ ⇔

≡™╢√╘ │₈ ™₉≤↕╣√⅜⁸ ─ │ ₁─ ≢ ⌂╡⁸ ≢─

⅜ ≢№╢↓≤⅛╠ │₈ ≢│ ≢⅝⌂™₉≤ ↕╣√⁹ 

₈ ⌐╟╢ ┼─ ₉⌐≈™≡│⁸ ☻♩꜠☻─ │ ꜞ☻◒─ ╛ ─

⌐╟╡ ⌐ ╓∆ │ ⅝ↄ⁸ ╙ ⅝™↓≤⅛╠ │₈ ⌐ ⌂

⅜ ╘╠╣╢₉⁸ │₈ ™₉≤ ↕╣√⁹ 
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ₒ ▬fiⱨꜝ⁸ꜝ▬ⱨꜝ▬fi ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐ ה ה ה ה ⌂≥─ ₁⌂▬fiⱨꜝהꜝ▬ⱨꜝ▬fi─

─ ╛ ⁸ ┼─ ╩ ℮⁹₈3.8 ─ ─ ₉≢│⁸ ⌐ ℮

▬fiⱨꜝהꜝ▬ⱨꜝ▬fi┼─ ⌐≈™≡⁸ ─ ╩ ╡ ℮⁹ 

 ̧ ⌐╟╢ ╛ ─ ─ ⁸ ™ ─ ⌂≥│⁸ ה ה ה

ה ⌂≥─ ₁⌂▬fiⱨ הꜝꜝ ▬ⱨꜝ▬fi┼ ╩ ╓∆ ⅜ ╘≡ ™⁹ 

 

─  

 ̧ ⁸ ≢⁸ ⁸ ⁸ ⌐╟╢ ▬fiⱨꜝהꜝ▬ⱨꜝ▬fi┼─ ⅜

↕╣≡™╢⁹ 

 ̧ ⌐╟╢ ─ ╛∕╣⌐ ℮ ─ ⁸ ה☻●ה ─ꜝ▬ⱨꜝ▬

fi─ ⅜ ↕╣≡™╢⁹ 

 ̧ ↓─ ⁸ ה ה ⌂≥─ ⌐╟╢ ─ ╛ ─

⁸ ─ ─ ⁸ ה ⁸ ╛ ─ ⌐╟╢ ╛

─ ⁸ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ↓╣╠─ ⅜ ─ ⌐╟╢╙─≢№╢⅛≥℮⅛│⁸ ⌐│ ⇔⅜√™

⅜⁸ ⅜ ∆╣┌⁸↕╠⌐ ─ ה │ ∆╢≤ ⅎ╠╣╢⁹ 

 

⁸ ⁸ ⌐╟╢▬fiⱨꜝהꜝ▬ⱨꜝ▬fi┼─ ⅜ ↕╣≡™╢⁹ ⅎ┌⁸

29 7 ≢│⁸ ─ ה ⌐╟╡⁸ ה ה

ה ⅜ ⇔√ ⁸ ⅜ ↕╣⁸ ─ ⅜ ≤⌂∫√⁹↕╠⌐

≢│⁸ ╛ ⅜ ≤⌂∫√╡⁸ ╛ ─ ⌐╟╡⁸ ─ ⅜

⌐ ╣⁸ ─ ≤⌂∫√⁹∕─ ⁸ ה☻●ה ─ꜝ▬ⱨꜝ▬fi╙ ↕╣⁸

⌐ ⅝⌂ ╩╙√╠⇔√⁹711001)   30 7 ⌐⅔™≡╙⁸ ⌐╟╢

─ ╛ ה☻●ה ─ꜝ▬ⱨꜝ▬fi─ ─ ⌂≥⁸ ─ ⌐ ⅝⌂

╩ ⅎ√⁹711002 ⌐╙⁸ ╛ ⅜ ─▬fiⱨꜝהꜝ▬ⱨꜝ▬fi⌐ ⅎ√ ⅜

↕╣≡™╢⁹711003, 711004, 711005, 711006, 711007, 711008, 711009)  ╕√⁸2019 ⌐ ⇔√ 13 ╛

15 ⁸17 ⁸19 ≢│⁸ ▬fiⱨꜝ≢│ ─ ╛ ⁸ ⁸ ▬fi

ⱨꜝ≢│ ┘∕╣⌐ ℮ ה ⌐╟╢ ─ ⌐╟╢ ⌂ ⁸

▬fiⱨꜝ≢│ ⌐╟╢ ─ ╦∑⁸ ─ ⁸ ₁⌂▬fiⱨꜝ⌐

⅜ ∂≡™╢⁹711010, 711011, 711012, 711013)  

▬fiⱨꜝ≢│⁸ ה ה ⌂≥─ ⌐╟╡⁸ ⅜ ⇔⁸ ─

⅜ ∆╢ ⅜ ⅝≡™╢⁹711014 ⅎ≡⁸ ≢│⁸ ⌐╟╢ ⅜∕─
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─ ה ⌐ ═≡ ↄ⁸ ─ ╛ ─ ⌂≥─ ⅜ ↕╣≡™╢⁹711015)  

▬fiⱨꜝ⌐ ⇔≡│⁸ ⅜ ╩ ↑√ ╩ ⇔√ ⅛╠│⁸ ⁸

─ ─ ⌐╟╡⁸ ה ┘ ⌐╟╢ ─ ⅜ ⇔≡™╢↓

≤⅜ ↕╣≡™╢⁹711016  ⅜ ≤⌂∫≡ ≤⌂∫√ ╙ ↕╣≡™╢⁹

711017 ╕√⁸ ─ ╛ ה ─ ⌐╟╡⁸ ⌐ ∆╢ ─ ⅜

⌐№╡⁸ ⌐╟╢ ─ ╛ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹711018, 711019)  ↕

╠⌐⁸ ╛ ⌐╟╢ ≤⇔≡⁸ ─ ─ ╛ ─ ─ ⌐╟╢

┼─ ⁸ ⌐╟╢ ─ ─ ╛ ⌐╟╢ ⅜ ↕╣≡™╢⁹711020, 711021, 

711022,  711029) 

↕╠⌐⁸ ─ ╩ ≤⇔√ ≢│⁸ ⌂ ⌐╟╡ ה

⅜ ∂╣┌⁸ ⅜ ⇔⁸ ─ ⌐ ⅜ ∂╢ ⅜ ↕╣≡™╢⁹

711023, 711024,  711025)  

▬fiⱨꜝ⌐≈™≡│⁸ ╛ ⌐╟╢ ─ ⁸ ╛ ⌂≥─ ⌂≥

─ ∕─╙─┼─ ╛⁸ ה ⁸ ─ ⌐╟╢ ╛ ─ ⅜ ↕╣≡

™╢⁹711026,  711027, 711028,  711029)⁹  

╠╣╢ ⌂ ─ ─ ⌐ ⇔≡⁸ ─ ╩ ↕∑∏

⌐ ⌐ ∑╢ ─ ∆╢ ⅜ ─ ⌐⅔↑╢ ⌐ ⇔≡ ⌂╙─≤⌂∫≡⅔

╠∏⁸ ≢│ ─ ⌂≥⅜ ↕╣≡™╢⁹711030)  

↓─ ⁸ ⌐╟╡ ╩ ↑╢▬fiⱨꜝהꜝ▬ⱨꜝ▬fi≤⇔≡⁸ ה

◦☻♥ⱶ⅜№╢⁹ ⅎ┌⁸ ╛ ⌂≥─ ⌐╟╡⁸ ─ ─

⌐ ⅜ ∂√╡⁸ ∕─╙─⅜ ⇔≡ ⅜ ∆╢⌂≥⁸ ─ ⌐

⅜ ∂⁸ ─ ⌐ ╩ ╓∆ ⅜№╢⁹711031  ⅎ≡⁸ ⅜ ∆╣

┌⁸ ₁⌂ ─ ⅜ ∆╢↓≤⅜ ↕╣╢⁹ ⌐ 30 7 ╛ 2019

─ 19 ≢│⁸ ⌐ ℮ ─ ╛

⇔ה ─ ⁸ ┼─ ─ ─ ⅜ ∂≡™╢⁹711013, 711032)  

↓╣╠─ ⅜ ─ ⌐╟╢╙─≢№╢⅛│⁸ ⌐│ ⇔⅜√™⅜⁸ ─

⌐│ ⌐ ℮ ─ ─ ╙№╢≤⇔≡™╢ ╙№╢⁹711033)  ⅜

∆╣┌⁸↕╠⌐ ─ ה │ ∆╢≤ ⅎ╠╣╢⁹ 

 

 

↕╣╢  

 ̧ ⅜▬fiⱨꜝהꜝ▬ⱨꜝ▬fi⌐╙√╠∆ ⌐≈™≡⁸ ꜠ⱬꜟ≢│⁸ ⌂

⅜⁸ ⁸ ꜝⱦ☻─╟℮⌂▬fiⱨכ◘ ╛ ─☻ⱦכ◘⌂ ╩

╙√╠∆↓≤⌐╟╢◦☻♥ⱶ─ꜞ☻◒⌐ ⅎ≡⁸ ⌐╙ ╩ ╓∆≤

∆╢ ⅜╖╠╣╢⁹ 
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 ̧ ≢│⁸ ▬fiⱨꜝ⌐ ⇔≡⁸ ╛ ─ ⁸ ה ⌐╟╢

┼─ ╛⁸ ≤⇔≡ ∆╢ ⅜ ∆╢↓≤⌐╟╢ ─

⁸ ─ ⌐╟╢ ┼─ ⅜ ↕╣≡™╢⁹ 

 ̧ ▬fiⱨꜝ⌐ ⇔≡⁸ ─ ─ ⌐╟╡⁸ ⌐ ⅜ ∂╢↓

≤⁸ ▬fiⱨꜝ⌐ ⇔≡⁸ ≢ ─ⱷfi♥♫fi☻⁸ ⁸ ⌐ ⌂ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ↓─ ⌐⁸ ⌐ ∫≡ ─ ⌐ ⅜ ∂╢↓≤╛⁸ ⌐╟╡

⅜ ∆╢↓≤╛ ●☻─ ⌐ ⅜ ∂╢↓≤╙ ↕╣≡™╢⁹ 

 ̧ ▬fiⱨꜝ ┼─ ⌐ ⇔≡⁸ ─ │ ≢№╢╙──⁸ ≢│⁸

⌂ ⌐╟╢ ─┼ꜟכ꜠ ⁸ ה ⌐╟╢ ┼─ ⁸ ⌐

╟╢ ▬fiⱨꜝ┼─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⁸ ⌐╟╢ ╛ ─ ⁸ ™ ─ ⅜ ╘┌⁸↓╣╠─

▬fiⱨꜝהꜝ▬ⱨꜝ▬fi ⌐╙ ⅜ ┬↓≤⅜ ↕╣╢⁹ 

 

 ꜠ⱬꜟ≢│⁸ ⌂ ⅜⁸ ⁸ ꜝⱦ☻─╟℮⌂▬fiⱨכ◘ ╛ כ◘⌂

ⱦ☻─ ╩╙√╠∆↓≤⌐╟╢◦☻♥ⱶ─ꜞ☻◒⌐ ⅎ≡⁸ ⌐╙ ╩

╓∆ ⅜№╢≤ ↕╣≡™╢⁹711034)  

≢│⁸ ▬fiⱨꜝ⌐ ⇔≡⁸2050 ╕≢⌐ ╛ ─ ⁸ ה ⌐╟

╡⁸ ⌐ ∆╢ ה ⌐ ╩ ⅎ ╢↓≤⁸ ╛ ─

≤⇔≡ ∆╢ ⅜ ∆╢↓≤⌐╟╡⁸ ⅜ ∆╢≤∆╢ ╙╖╠╣╢⁹711035)  

╕√⁸21 ─ ─ ⌐≈™≡⁸ ♄ⱶ ╩ ≤⇔√ ≢│ SRES A1B◦

♫ꜞ○╩ ≤⇔√ MRI- AGCM⸗♦ꜟ⌐╟╢ ⁸ ─ │ ≢ ∆╢↓≤⅜

↕╣≡⅔╡⁸ ─ ≢│⁸ ⌐╟╢ ─ ╛ ⌐╟╢ ─

⌐╟╡ ⌂ ⅜ ╢ ⅜№╢⁹711036)  ╕√⁸ ╩ ≤⇔√ ≢│ MRI-

RCM20⸗♦ꜟ⌐╟╢ ╩ ⁸21 ⌐⅔™≡⁸ ⅜ ╕╢↓≤⌐╟╡⁸

⅜ ⌐⌂╢↓≤╛ ─♃▬Ⱶfi◓╩ ∆╢ ⅜ ∂╢ ⅜ ↕╣≡™

╢⁹711037  

▬fiⱨꜝ⌐ ⇔≡│⁸ ⌐╟╢ ╩ ↕∑╢ ≤⇔≡⁸ ⱡ ┘

≢─ ⌐ ∆╢ ─ ╩ ─ Ɫ◙כ♪ⱴ♇ⱪ╩ ™≡ ⇔

√ ⅜№╢⁹ ≢│⁸ ⌐╟╢ ┘ ≢─ ⁸⅜↑ ╣⌐╟╢

─ ┘ ⌐╟╢ ─ ─ ╩ ⇔≡™╢⁹711038)  ─ ⌐╟╡⁸

⌂≥─ꜞ☻◒⅜ ╕╢↓≤│⁸ ─ꜞ☻◒╙ ╕╢↓≤╩ ⇔≡™╢⁹╕√⁸ ─

─ ⌐ ∆╢ ╩ ─ ╩ ™≡ ⇔√ ≢│⁸

┼─ ⁸ ╛ ┼─ ≤™℮ ≢│⁸ ↔≤⌐┌╠≈⅝⅜ ⅝™

≤∆╢ ╙№╢⁹711039)  21 ┘ 21 ─ ─ ─ ╩ ⇔

√ ≢│(RCP2.6◦♫ꜞ○⁸RCP4.5◦♫ꜞ○⁸RCP8.5◦♫ꜞ○╩ ≤⇔√⁸ ─ ⸗♦
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ꜟ╩ ⇔√ ⁸™∏╣─◦♫ꜞ○≢╙ ⅜ ⇔⁸ ─ ─ ╛

⌐ ╩ ⅎ╢ ⅜№╢⁹711040)  

▬fiⱨꜝ⌐ ⇔≡│⁸ ─ ⌐ ™⁸ ┘ 21 ⌐ ≢ ─ⱷ

fi♥♫fi☻⁸ ⁸ ⌐ ⌂ ⅜ ∆╢↓≤╛⁸711041)  ⅜ ⌐ ∆╢

≢⁸ ⌐╟╢ ה ─ ⌐ ⇔≡ ⅜ ™↓≤⅜ ↕╣≡™╢⁹711042)

╕√⁸ ─ ─ ⅝™ ≢│⁸ ⌐╦√╡ ●☻─ ⌂ ⅜ ⇔ ╢

↓≤⅜ ↕╣≡™╢⁹711043)  ⅎ≡⁸ ⅜ ⌐ ⇔√ ⁸ ⌐ ∂≡

⅜ ⌐ ∆╢ ⅜№╢⁹711044)  

≢⁸ ╩ ≤⇔√ │ ≢⅝⌂™⅜⁸ ─ ≢│⁸ ⌂ ⌐╟╡

ꜟכ꜠ ┼─ ⅜ ∂╛∆ↄ⌂∫√╡⁸ ╛ ╣ ⌐╟╡ ┼─ ⅜ ∂╛∆ↄ

⌂╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ▬fiⱨꜝ≢╙⁸ ─ כ♃fi☿♃כ♦╡╟⌐

╛ Ⱡ♇♩꞉כ◒⅜ ╩ ↑╢↓≤≢⁸▬fi♃כⱠ♇♩ה ⌐ ╩ ⅎ╢ꜞ☻

◒⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹711045)  ↓╣╠│⁸ ⅜ ─ ▬fiⱨꜝ⌐⅔™≡╙

⌐ ⇔℮╢ ╩ ╪≢™╢╙─≤ ⅎ╠╣╢⁹ 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

≢╙⁸ ≢ ╛ ⌐╟╢ ─ ╛ ה☻●ה ─ꜝ▬ⱨꜝ

▬fi─ ⁸ ▬fiⱨꜝ╛ ▬fiⱨꜝ⁸ ┼─ ⅜ ↕╣

≡™╢⁹ ⁸ ⅜ ∆╣┌⁸ ה ה ▬fiⱨꜝה ⌐ ₁

⌂ ⅜ ∂╢↓≤⅜ ↕╣≡⅔╡⁸ ה ⌐╟╢ ה ┼─ │ ⅝

™⁹ 

 ̧ ₒ ₓ ™ 

⁸ ≢⁸ ⁸ ⁸ ⌐╟╢ ▬fiⱨꜝהꜝ▬ⱨꜝ▬fi┼─ ⅜

↕╣≡™╢⁹ ≤⇔≡╙⁸ ⌂ ⌐╟╡⁸ ─▬fiⱨꜝהꜝ▬ⱨꜝ▬

fi⌐ ⅜ ∂╢↓≤⅜ ↕╣≡™╢⁹ 

▬fiⱨꜝהꜝ▬ⱨꜝ▬fi─ │ ⅛╠ ╕≢ ╩ ∆╢↓≤⅜ ↄ⁸ │

™⁹ 

 ̧ ₒ ₓ ™ 

⌐ ℮▬fiⱨꜝהꜝ▬ⱨꜝ▬fi┼─ ╛ ╩ ה ∆╢ ⅜ ⇔

≡™╢⁹ ∂≡™╢ ⅜ ─ ⌐╟╢╙─≢№╢⅛≥℮⅛│ ⌐│

⇔⅜√ↄ⁸╕√⁸ ⸗♦ꜟ╩ ⇔√ │ ≢№╢⅜⁸ ⅜

∆╣┌⁸ ₁⌂▬fiⱨꜝהꜝ▬ⱨꜝ▬fi⌐ ∂╢ ─ ה │ ∆╢

≤ ⅎ╠╣╢⁹ 
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ₒ ה ⌂≥╩ ∂╢ ╠⇔ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ╛ ⌐ ∆╢ ─ ≢ ∂╢

╩ ⌐ ™⁸ ─₈ ₉≢│ ┼─ ┘ ─☻ⱦכ◘ ╩

⌐ ℮⁹ 

 ̧ ⌐╟╢ ─ ⌐╟╡⁸ ─ ╛ ⁸ ─ ⁸ ╛ ─ ⅝ ╘

─ ⅜ ∆╢⁹ ⅎ┌⁸◘◒ꜝ≢│⁸ ╛ ⌐ ™⁸ ─

╛ ─ ⅜ ↕╣≡™╢⁹↓─╟℮⌂ ─ ⌐ ™⁸ ─

─ ╛⁸ ╛ ─ ⌐⅔↑╢ ⁸ ⌐ ⅜ ┬ ⅜№╢⁹ 

 ̧ ─ ╛ ─ ⁸ ─ ─ ⁸ ─ ⁸ ─ ╛

─ │⁸ ─ ╛ ⁸ ⌐╙ ╩ ╓∆ ⅜№╢⁹ 

 

─  

₡  ₢ 

 ̧ ⌐≤∫≡ ⌂◘◒ꜝ⁸▬♅ꜛ►⁸☿Ⱶ⁸ ─ ─ ─ ⌐≈™

≡ ↕╣≡™╢⁹ ⌐⁸◘◒ꜝ⌐≈™≡│⁸ⱥכ♩▪▬ꜝfi♪ ≤ ╕∫≡⁸

⌐ ═≡⁸ ≢ ╛ ─ ⅜ ╕∫≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⅜ ─ ╛ ─ ה ⌐ ⅎ╢ ⌐≈™≡⁸

⌐⅔™≡◘◒ꜝ─ ─ ⅜ ─ ⌐ ╩ ⅎ≡™╢ ⅜ ≢⅝

╢╙──⁸∕─ ─ ⌂ │ ↕╣≡™⌂™⁹ 

 ̧ ⌐≈™≡│⁸ ⌐ ™⁸ ⅎ┌⁸ ≢ ─ ה

─ ⅜ ∂≡™╢↓≤╛ ≢ ┼─ ⅜ ∂≡™╢↓≤⅜ ↕

╣≡™╢⁹ 

 

⌐ ⇔≡⁸◘◒ꜝ≢│⁸ ╛ ⌐ ℮ ─ ╛ ─

⅜ ↕╣≡™╢⁹721001, 721002, 721003, 721004, 721005, 721006)  

╕√⁸◘◒ꜝ⌐ ⇔√ ┼─ ≤⇔≡⁸ ─ ⌐⅔™≡⁸◘◒ꜝ─

⅜ ⇔√↓≤⌐╟╡⁸ ⌐◘◒ꜝ─ ≢│⌂ↄ⁸ ╩ ™╢↓≤⅜ ↄ⌂∫≡™╢≤

─ ⅜№╢⁹721007)   

╛ ⁸ ⌂≥─ ≢│⁸ⱥכ♩▪▬ꜝfi♪ ╛ ⅛╠─ ⌐

╕∫≡⁸♁ⱷ▬ꜜ◦ⱡ─ ╛ ─ ⅜ ⌐ ═≡ ⇔≡™╢↓≤⅜ ↕╣

≡™╢⁹721008, 721009, 721010, 721011)  

≢⁸ ─ ⌐╟╡⁸◘◒ꜝ─ ⌐ ╣⅜ ∂⁸ ⅜ ╣╢ ⅜ ⇔

≡™╢↓≤╙ ↕╣≡™╢⁹721012)   
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∕─ ⁸◌◄♦╛▬♅ꜛ►─ ⌂ ─ 721013, 721014, 721006)⁸♠Ᵽⱷ ─ ─ ה

─ ⌂ 721002, 721015, 721016)⁸☿Ⱶ─ ─ ╛ ⅝ ה╘ ⅝ ╦╡─ ─

─ ⅜ ↕╣≡™╢ 721017,  721018)⁹ 

↕╠⌐⁸ ⌐ ⇔≡⁸◖ⱷ─ ─ ⌐╟╡⁸ ─ ─ ה

⅜ ⇔≡™╢ ╛⁸721019)  ⌐╟╡⁸ ≢꞉▬fi Ⱪ♪►─ ⅜

⇔≡™╢ ⅜ ╠╣╢ 721020)⁹ ─ ╛ ┼─ ≤⇔≡⁸ ≢─

╡⌂⇔≤⌂╢ ─ ⁸ ⌐╟╢ ─ ─ ⅜ ↕╣≡™╢⁹

721021, 721022, 721023)  

 

↕╣╢  

 ̧ ◘◒ꜝ─ ┘ ⌐≈™≡⁸ ─ │ ⌂≥≢│ ╕╢ ⌐№╢

⅜⁸ ≢│ ↄ⌂╢ ⌐№╢↓≤⁸╕√⁸ ┘ ⌐│⁸

─ ⌐╟╡ ⅛╠ ╕≢⌐ ⌂ │ ↄ⌂╢ ⅜ ™⁹∕╣⌐ ™⁸

⅜≢⅝╢ ─ ⁸◘◒ꜝ╩ ≤∆╢ ┼─ ⅜ ↕╣≡™╢⁹ 

 ̧ ♫fi◖►►ⱷ─ ⌐≈™≡⁸3ϴ─ ⌐╟╡⁸ ─ⱨ▼ⱡ꜡☺כ≤

─Ⱶ☻ⱴ♇♅⅜ ∂╢↓≤≢ ⌐ ⅜ ∂⁸ ⅜ ↕╣╢≤─

╙╖╠╣╢⁹ 

 ̧ ─ ╛ ה ┼─ ⌐≈™≡│⁸ ≢ ⅜

⌐⇔⅛ ≢⅝≡™⌂™⁹ 

 

⅜ 2046 2065 ┘ 2081 2100 ⌐⅔↑╢◘◒ꜝ─ ┘ ⌐ ╓∆

⌐ ∆╢ SRES A1B◦♫ꜞ○ ┘ SRES A2◦♫ꜞ○╩ ≤⇔√ CGCM3_1, CSIRO_Mk3_0, 

CSIRO_Mk3_5, GFDL_CM2_0, MIROC3_2_Medres, MRI CGCM2 3 2⸗♦ꜟ⌐╟╢ ╩

⌐╟╢≤⁸™∏╣─ ⌐⅔™≡╙ │ ⌂≥≢│ ╕╢ ⌐№╢⅜⁸ ≢

│ ↄ⌂╢ ⌐№╢↓≤⁸ ─ ⌐ ™ ⅛╠ ╕≢⌐ ⌂ │ ↄ⌂╢

⅜ ™⁹721024)  ⅎ≡⁸2081 2100 ─ 4 ◘◒ꜝ◦♄꜠◙◒ꜝ⁸♁ⱷ▬ꜜ◦ⱡ⁸ꜘ ⱴ◙◒ꜝ⁸

◘♩◙◒ꜝ ─ ╩ ⇔√ SRES A1B◦♫ꜞ○╩ ≤⇔√⁸3≈─ ⸗♦ꜟ

NHRCM, NRAMS, TWRF⌐╟╢ ╩ ⌐╟╣┌⁸ ⌐╟╡ ≢ 30

⅜ ∆╢ ⅜№╢≤⇔≡™╢⁹721025)  ↓╣╠─ ≢│⁸ ⅛╠ ╕≢─

─ │⁸∕╣∞↑ ⅜≢⅝╢ ⅜ ╢↓≤⌐⌂╡⁸ ⅜ ⇔╗ ⅜ ╢↓≤⁸

⌐≤∫≡╙ ⅜ ∆╢≤™℮ ─ ⅜ ╣╢⅛╙⇔╣⌂™↓≤ ⌐ ╕≈╡

⌐◒כ▫►fi♦ꜟכ◗⅜ ↕╣╢ ⌐╙ ⇔≡™╢⁹ 

↕╠⌐⁸♫fi◖►►ⱷ─ ⌐≈™≡⁸ ╟╡ 3ϴ ™ ≢ ⇔√ ≢

│⁸3 ϴ─ ⌐╟∫≡⁸ ─ⱨ▼ⱡ꜡☺כ≤─Ⱶ☻ⱴ♇♅⅜ ∂╢↓≤≢

⅜ ≤⌂╡⁸ ⅜ ↕╣╢≤∆╢ ╙╖╠╣╢⁹721026)  

─╟℮⌂ ⌐⁸ ⌐╟╢ ─ ╛ ה ┼─
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↕╣╢ ⌐≈™≡│⁸ ⌂ │ ≢⅝≡™⌂™⁹ 

 

⁸ ⁸ ─ ≤  

 ̧  

 

ₒ ₓ ⅜ ╘╠╣╢ 

┼─ ─ │╒╓ ⌐ ┬⁹ ─ ה ─ ╛ ─ │⁸

↓╣╠ ─ ⌐⅔↑╢ ╛ ⌐ ╩ ⅎ╢ ⅜№╡⁸ ה

ה ─ ⌐ ⅜ ┬⁹ ⌐│⁸◘◒ꜝ╛◌◄♦─ ⌐⅔™≡ ⁸

⅜∏╣╢≤ ─ ⌐ ⅜ ∂⁸ ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹

─ ⌐╟╢ ╛ ┼─ ─ ⌐≈™≡⁸ ⌐ ╩⇔√

│ ≢⅝⌂™⁹ 

 

⁸  

ₒ ₓ ≢│ ≢⅝⌂™ 

│ ₁─ ≢ ⌂╡⁸ ─ ה ┼─ ╙ ⌐╟╡ ₁≢№╢↓≤

⅛╠⁸ ⌐ ∆╢↓≤│ ≢№╢⁹ 

 ̧  

 

ₒ ₓ ™ 

◘◒ꜝ─ ⁸◌◄♦─ ⁸ ─ ה ─ ⁸☿Ⱶ─ ─ ⌐

≈™≡│⁸ ⌐ ─ ⅜ ⌐ ╣≡™╢≤ ⅎ╢⁹ ⸗♦ꜟ╩ ⇔

√ ≢╙⁸◘◒ꜝ─ ─ ⌂ ⅜ ↕╣≡™╢⁹ 

 

⁸  

ₒ ₓ ™ 

⌐╟╢ ⌐ ╩ ↑≡™╢ ≢│⁸ ה ≢ ⅜ ∂≡™╢⁹

⅜ ∂╢↓≤⅜ ╕╣╢ ≢╙ ─ ⅜ ≢№╢⁹ 
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 ̧  

 

ₒ ₓ ™ 

◘◒ꜝ╛◌◄♦⁸♫fi◖►Ᵽ▬⁸ ⁸☿Ⱶ⌂≥⁸ ─ ─ ⌐ ∆╢

╩ ∆╢ ⅜ ⅎ≡™╢⁹ ─ ─ │ ∆╢↓≤│ ™╟℮⅜⌂ↄ⁸ ₁

⌂ ─ │ ↑╠╣⌂™⁹╕√⁸ ⅜ ─ ─≢⅝╢ ╛

⌐ ╩ ╓∆ ╩ ∆╢ ╙№╢⁹ 

 

⁸  

ₒ ₓ  

─ ╛ ה ┼─ ⌐≈™≡ ∆╢ │

↕╣╢⁹√∞⇔ ⅜ ™╙─╛ ⅜ ⌂™╙─⁸ Ɽfiⱨ꜠♇♩ ⌂

╙─╙ ™⁹ ⌐ ∆╢ ⌐≈™≡│ ≢№╢⁹ 
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ₒ∕─ ₓ 

1   

⌐╟╢ ─  

↓↓≢│⁸ ⌐⅔↑╢ ה☻꜠♩☻ ⁸ ↕⌐╟╢ ⌐╟╢ ╩ ⌐ ℮⁹

─₈ ₉≢│ ꜞ☻◒╛ ⌐ ∆╢ ╩ ⌐ ℮⁹ 

 ̧ ⌐⅔™≡│⁸ ⌐╟╢ ─ ⌐ⱥכ♩▪▬ꜝfi♪ ⌐╟╢ ⅜ ╦╢

↓≤≢ ☻♩꜠☻⅜ ⇔⁸ ꜞ☻◒─ ⌐≤≥╕╠∏⁸ ⁸ ↕⌐╟╢

⁸ ┼─ ⁸ ⌐⅔↑╢ ↕⌐ ╩ ╓∆⁹ 

 

─  

 ̧ ─ ⌐⅔↑╢ 100 №√╡─ ⅜ 1.5ϴ≢№╢─⌐ ⇔⁸ ⌂

─ │ 2.6 3.2ϴ≢№╡⁸ ⌐⅔™≡│ ⌐╟╢ ⌐ⱥ

─♪fiꜝ▬▪♩כ ⌐╟╢ ⅜ ⌂∫≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ≢╙ⱥכ♩▪▬ꜝfi♪ ⅜ ↕╣≡™╢⁹ⱥכ♩▪▬ꜝfi♪ ⌐

╟╡ ≢ ⅜ ∆╢↓≤≢ ⌂ ⅜ ∆╢ ⁸ ≢│

─ ⅜ ↕╣⁸ ⅜ ⌐ ∆╢ ⅜№╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌐⅔↑╢ ─ ≤⇔≡⁸ ⌐ ₁⅜ ∂╢ ☻♩꜠☻─ ⅜ ↕

╣⁸ ꜞ☻◒─ ⌐ ⅎ⁸ ה ה ⌐╟╢ ─ ⁸ ─

─ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ 

 

 ⱦꜟ ╛ ⁸ ⌂≥⅜ ⅎ√↓≤⌐╟╢ ─ ╛⁸ ה ─

⌂≥⌐ ℮ ─ ⌐╟╡⁸ ─ ⅜ ⌐ ═≡ ↄ⌂╢ⱥכ♩▪▬ꜝfi♪

⅜ ⇔≡™╢⁹1927 ⅛╠ 2018 ╕≢─ ╩ ⌐ ⇔√ ≢│⁸ ─

─ │ 100 №√╡ 1.5ϴ─ ≢ ⇔≡™╢─⌐ ⇔⁸ ⌂ ─ │

100 №√╡ 2.6 3.2ϴ≤⌂∫≡™╢⁹731001)  ≢│ ⌐╟╢ ─ ⌐ⱥכ♩

▪▬ꜝfi♪─ ⌐╟╢ ⅜ ⌂╡⁸ ⌐ ─ ⌐⅔™≡ ⌂ ⅜

⇔⁸ ⅝⌂ ⅜ ⅝ ↓↕╣≡™╢⁹731002  ⌂⅔⁸ⱥכ♩▪▬ꜝfi♪ │⁸ ╛

⌂≥─ ∞↑≢⌂ↄ⁸ ─ ≢╙ ↕╣≡⅔╡ 731003, 731004, 731005, 731006)⁸ ⌐

⅔™≡╙⁸ⱥכ♩▪▬ꜝfi♪─ ╩ ↑⁸ ↕╣≡™⌂™ ⌐ ═≡ ⌂

⅜ ⅝™↓≤⅜ ↕╣≡™╢ 731007, 731008) ⁹↓℮⇔√ⱥכ♩▪▬ꜝfi♪ ⌐╟╡⁸ ≢

⅜ ∆╢↓≤≢ ⌂ ⅜ ∆╢ ⁸ ≢│ ─ ⅜ ↕╣⁸

⅜ ⌐ ∆╢ ⅜№╢↓≤⅜ ↕╣≡™╢⁹

731009, 731010, 731011, 731012, 731013, 731014, 731015, 731016, 731017)  

 ╩ ≤⇔√ ─ ⌐ ℮ ≤⇔≡⁸ ⌐ ₁⅜ ∂╢ ☻♩꜠☻─ ⅜

↕╣⁸∕─ │ ─ ≤⇔≡ ⇔≡™╢⁹ ₁⅜ ☻♩꜠☻╩ ∂╢⌐│⁸

⌐╙ ╛ ⁸ ⌂≥─ ⅜ ⇔≡⅔╡⁸↓╣╠⌐ ≠™≡ ⌐ ⅜ ⇔
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≡™╢ ╛ ⁸ ⁸ ↕ ⌂≥⁸ ─

⅜ ╘╠╣≡™╢⁹731018, 731019)  ╕√⁸ ─ ⌐ ⅎ≡⁸ ╛ ≤⌂∫√ ⅛

╠─ ─ ⌐╟╢ ─ ⁸ ⌐ ⇔√ ⌐╟╢ ⇔─ ⌂≥⅜⁸

╩ ⌂℮ ≤⇔≡ →╠╣≡™╢⁹731020) ╩ ™╢↓≤≢⁸ ꜞ☻◒╛

⁸ ┼─ ⅜ ↕╣⁸ⱥכ♩▪▬ꜝfi♪ ⌐⅔↑╢ ─ ≤⇔≡ ™╠

╣≡™╢⁹ 

 2007 ─ ╩ ≤⇔√ ≢│⁸ ⅜№╢╙──⁸ ⌐ ꜞ☻◒

─ ™◄ꜞ▪⅜№╢↓≤⅜ ↕╣≡™╢⁹731021) ≢│⁸ ⅜ 31ϴ╩ ⅎ╢≤

⌐╟╢ ⅜ ⅎ≡⅔╡⁸ ─ ─ │ ─ ⅜ ↄ⁸∕─ ─

╙ ⌐ ═ ↄ⌂╢ ⅜ ↕╣≡™╢⁹731022)  ⌂⅔⁸2018 ─ ─ ⌐⅔↑╢

⌐╟╢ ⅜ ╩ ⇔√⅜⁸731023)  ⸗♦ꜟ╩ ™≡⁸ ⇔√

≤ ⇔⌂⅛∫√ ╩ ⇔√ ⁸ ⅜⌂↑╣┌⁸2018 7 ─╟℮⌂ │

↓╡ⅎ⌂⅛∫√↓≤⅜ ╠⅛≤⌂∫≡™╢ 731024)⁹ 

≢╙⁸ ⅜ ™ ⌐ ⁸ ⁸ ╩ ⅎ╢ ─ ⅜ ↄ⌂╢↓≤⅜

↕╣≡™╢⁹731025) ─ ≢│⁸SET*╛ WBGT ─ ╩ ™√ ⌐╟╡⁸

─ ≤ ─ ╩ ⇔√ ╙╖╠╣⁸ ⌐⅔™≡⁸ ₁⅜ ☻♩꜠☻

╩ ∂∏⌐ ╩ ⌐ ∆╢√╘⌐│⁸ ╩ ≤⇔≡ ╩ ∆╢ ⅜

↕╣≡™╢⁹731026, 731027) ↕╠⌐⁸ ─ ⌐⅔™≡╙⁸ ─ ⌐╟╡ ─ ⅜

∆╢↓≤≢ ⅜ ∆╢↓≤⅜ ↕╣≡⅔╡⁸731028, 731029)  ╩ 90%⌐ ∆

╢√╘⌐│⁸ ≤⇔≡ SET*╩ 23 29ϴ⌐ ∆╢ 731030) ╛⁸ 23 ⌐⅔↑╢

≢─ ⌐╟╢ ─ ╩ 301 ≤ ⇔√ 731031, 731032) ⅜ ↕╣≡™

╢⁹ 

⌐╟╢ ≤│ ⌂╢⅜⁸ ╩ ⌐ ≤ ╤⇔ ─ ─ ╩

⇔√ ≢│⁸ 0ϴ ≢ ─ ⅜ ™↓≤⅜ ↕╣≡⅔╡ 731046, 731047⁸

─ ⅜ ╘┌ ⅜ ∆╢ ⅜№╢⁹ 

 

↕╣╢  

 ̧ ─ⱥכ♩▪▬ꜝfi♪│⁸ │ ⌂ ⌐≤≥╕╢≤ ⅎ╠╣╢⅜⁸ ⌐

∆╢ⱥכ♩▪▬ꜝfi♪⌐ ⌐╟╢ ─ ⅜ ╦╡⁸ │ ⅝ ⅝

╩ ↑╢ ⅜ ™⁹ 

 ̧ ⌐ ™⁸ ≢№╢ WGBT╙ ╩ ∆ ⅜ ™⁹ ╩ ⌐

21 ─ 8 ─WBGT╩ ⇔√ RCP4.5◦♫ꜞ○╩ ≢│⁸ ⁸

⅜ ⌐ ⇔⁸ ⌐ ≢ ≤ ⇔≡ ⅝ↄ⌂╢ ⅜ ↕╣≡™

╢⁹ 

 ̧ ☻♩꜠☻─ ⌐ ה↕╢∞⁸™ ה ה↕╔∫ ⇔↕≤™∫√ ⅜

╟╡ ⇔⁸ ⌐ ─ ה↕╢∞⁸╡╟⌐ ⅜↕╠⌐ ∆↓≤⅜ ↕
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╣≡⅔╡⁸ ─ │⁸ ⌐ ⅝⌂ ╩ ╓∆↓≤⅜ ↕╣╢⁹ 

 ̧ ⅎ≡⁸ ☻♩꜠☻⅜ ∆╢↓≤≢ ⅜ ⇔⁸ ─ ⅜

∆╢↓≤⅜ ↕╣╢⁹ 

 

─ⱥכ♩▪▬ꜝfi♪│⁸ │ ⌂ ⌐≤≥╕╢≤ ⅎ╠╣╢⅜⁸ ⌐ ∆

╢ⱥכ♩▪▬ꜝfi♪⌐ ⅎ≡ ⌐╟╢ ⅜ ╗√╘⁸ │ ⅝ ⅝ ╩ ↑╢

⅜ ™⁹731033)  ╕√⁸ ─ ≢ ─ ⅜ ∆╢ ⅜№╢⁹731034, 

731035)  

⁸ ⁸ ╩ ⌐ ─ ה ≤ ⌐ ⇔≡▪fi◔כ♩╩

⇔√ ⌐╟╣┌⁸ ─ ┘ ⅜ 25ϴ╩ ⅎ╢↓≤≢ ∆╢

─ ⅜ ∆╢↓≤⁸ ╩ ⇔≡™⌂™ ⌐ ∆╢ ─ ⅜ ∆╢≤ ↕╣≡

™╢⁹731036)  

╕√⁸ ─ 2030 ⁸2070 ╩ ⇔√ ≢│⁸ ⌐╟╢

│⁸ ╛ ─ ⌐│ ≢№╢⅜⁸ ⅜ ∆╢↓≤─ ⅜ ⅝

ↄ⁸ ─ ⌐│ ⇔⌂™↓≤⅜ ↕╣≡⅔╡⁸ ─ⱥכ♩▪▬ꜝfi♪

─ ⌂ ─ ╩ ⇔≡™╢⁹731037)  

─⸗♦ꜟ╩ ⇔√ ⌐╟╡⁸ ─ ─ ╩ ⇔√ ╙ ╘╠

╣≡™╢⁹2050 ⌐⅔↑╢ ─ ╩⁸ ≤ ≢ ╩⇔√ 731038) 

≢│⁸ 14 ─ ⅜ 30ϴ╩ ⅎ╢ │⁸ ≢ ⇔ ≢ ∆╢

≤⌂∫≡™╢⁹╕√⁸ ה ה ─ 2070 ─ⱥכ♩▪▬ꜝfi♪ ╩ ⇔√

≢│ SRES A2◦♫ꜞ○╩ ≤⇔√⁸MIROC⸗♦ꜟ⌐╟╢ ⁸ ─ 5 ⌐│ ⱥכ

♩▪▬ꜝfi♪⅜ ⇔⁸™∏╣─ ⌐⅔™≡╙ ⅜ 2000 ⌐ ═≡ 3ϴ ∆╢

⅜№╢⁹ ≢│⁸ ≤⌂╢ ─ ⅜ ↕╣≡™╢⁹731039)  

≢№∫√ 2010 8 ╩ ⌐⁸ ─ ─ ≤⌂╢ ╩ ⇔√

≢│⁸SRES A2◦♫ꜞ○≢│ 2070 ⁸SRES B1◦♫ꜞ○≢│ 2050 ⌐⅔™≡⁸

25ϴ ─ ≤⌂╢ ⅜ ∑∏⁸8 ⌐│ 1ﬞ ∆═≡─ ≢ ⅜ ∂╢

⅜№╢⁹ ╕√⁸2070 ⌐ SRES B1◦♫ꜞ○⌐ ═≡ A2◦♫ꜞ○─ ⅜ ⅜ ⅝ↄ ∕

╣∙╣SRES A2◦♫ꜞ○≢ 2.5ϴ⁸SRES B1◦♫ꜞ○≢ 1.8ϴ ⁸2030 2050ה ≢│⁸

SRES B1◦♫ꜞ○─ ≢ ⅜ ⅝ↄ⌂╢≤ ↕╣╢ ∕╣∙╣A2◦♫ꜞ○≢ 0.4ϴ≤

1.2ϴ⁸SRES B1◦♫ꜞ○≢ 1.2ϴ≤ 1.3ϴ ⁹731040)  

∂ↄ ╩ ⌐ 2070 8 ─ ╩ ⇔√ SRES A2◦♫ꜞ○╩ ≢│⁸

2000 2009 ─ 8 ─ ≤ ⇔≡ 3ϴ ∆╢ ⅜ ™≤ ↕╣≡™╢⁹

731041)  

ⅎ≡⁸ ╩ ⌐ 21 ─ 8 ─ WBGT╩ ⇔√ ≢│ RCP4.5◦♫ꜞ○╩

≤⇔√⁸MIROC5⸗♦ꜟ⌐╟╢ ⁸ ⁸ ⅜ ⌐ ⇔⁸ WBGT│

≢ 2.5ϴ ∆╢ ⅜№╢⁹∕─ │ ≢ ⅝ↄ⁸ ⅎ┌ ─ │
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─ ─╟℮⌂ ⌐⌂╢ ⅜№╢⁹731042)  

☻♩꜠☻╟╢ ┼─ ⌐≈™≡│⁸ ה ה ─ 2070 8 ╩ ⌐⁸

╩ ∆╢√╘⌐ ∫≡╟™ ╩ ⇔√ ≢│ SRES A1B◦♫ꜞ○╩

≤⇔√⁸ ─ ⸗♦ꜟ⌐╟╢ ⁸ ≤ ╩ ∆╢√╘─ 1 √╡─

│™∏╣╙ ₁ ⇔⁸2000 ≤ ═≡ 1.5 ⌐ ∆╢≤∆╢ ╙№╢⁹

731043)  ╕√⁸2070 8 ─ ─ ⌐╟╢ ╩ ⇔√ ≢│ SRES A2◦♫

ꜞ○╩ ≤⇔√ ה↕╢∞⁸ ⁸ ה↕╔∫ ⇔↕≤™∫√ ⅜ ╟╡

⇔⁸ ⌐ ─ ה↕╢∞⁸╡╟⌐ ⅜↕╠⌐ ∆ ⅜ ↕╣≡™╢⁹731044)  

↕╠⌐⁸ ☻♩꜠☻─ │ ⌐╙ ⇔⁸↓─╕╕ ⅜ ╗≤⁸

⌐╟╢ ⅜ 2030 ⌐│ ≢ 2 4,000 ♪ꜟ 260 ⌐ ∆╢

╙ ↕╣≡™╢⁹ ≢│⁸2030 ╕≢⌐ ≢ 0.2 ™ ⱨꜟ♃▬ⱶ

≢ 12 6 ─ ⌐ ⅜ ☻♩꜠☻⌐╟╡ ╦╣╢≤ ↕╣≡™╢⁹731045)  

 

⁸ ⁸ ─ ≤  

 ̧ ₒ ₓ ⌐ ⌂ ⅜ ╘╠╣╢ 

ₒ ₓ  

≢│⁸ ⌐ ℮ ─ ⌐ ⅎ≡⁸ⱥכ♩▪▬ꜝfi♪ ─ ⌐╟

╡⁸ ≤⇔≡ ─ ⅜ ⅝ↄ⌂╢↓≤⁸ ⌂ ⅜ ∆╢↓≤⅜

↕╣╢⁹╕√⁸ ⌐ ╠∏⁸ │ ⅜ ⇔≡™⌂™ ≢╙⁸ⱥ

╢╟⌐♪fiꜝ▬▪♩כ ⌐ ─ ⅜ ╦╢↓≤≢ ⅜ ∆╢↓

≤⅜ ↕╣╢⁹ ⌐⁸ ⌐⅔↑╢ ☻♩꜠☻─ │⁸ ꜞ☻◒─ ╛

─ ⁸ ─ ⌐╟╢ ⁸ ─ ⌂≥⁸ ⌐⅔↑╢

╓∆ │ ⅝ↄ⁸ ╙ ⅝™⁹ 

 ̧ ₒ ₓ ™ 

⌐ⱥכ♩▪▬ꜝfi♪ ⌐╟∫≡ ─ │ ⅝ↄ ⇔≡⅔╡⁸ │

⌐╟∫≡↕╠⌐ ⇔⁸∕╣⌐ ™ ╛ ⅜ ∆╢↓

≤⅜ ↕╣╢⁹ ☻♩꜠☻╩ ↑∏⌐ ⌂ ⅜≢⅝╢ ≠ↄ╡⌐ ↑√

ⱶ♥☻◦ה╖ ╡╩ ™⁸ ⌐ ↕∑≡™ↄ↓≤⅜ ≢№╢⁹ 

 ̧ ₒ ₓ ™ 

ה │ №╡⁸ ⌐╟╢ ─ │╒╓ ≢№╢≤↕╣

≡™╢⁹╕√⁸ ─ ╙ ⇔≡™╢⁹ ⌐ ℮ ─ ≤ⱥכ

♩▪▬ꜝfi♪ ─ ⌐╟╡⁸ ≢ ⅜ ∆╢↓≤≢ ⌂

⅜ ∆╢↓≤⌐≈™≡│ ≢№╡⁸ │ ™≤│™ⅎ⌂™⁹ 
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3.8  

╕≢─ ≢│⁸ ─ ⌐⅔™≡ ה ↕╣╢ ₁─ ⌐ ╩ ™≡

╩⇔≡⅝√⁹ 

≢⁸ ≤∕╣╠╩ ≤∆╢ ─ │⁸ ™⌐ ₁⌂ ╩ ╓⇔ ™

⌂⅜╠ ⌂ ─╙≤≢ ╡ ∫≡™╢↓≤⅛╠⁸ ה ╩ ⅎ≡ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ ⅎ┌⁸ ⌐ ℮ Ɽ♃כfi─ ╛ │⁸

─ ה ╛ ╩ ↕∑⁸ ╩☻ⱦכ◘ ⇔≡ ה ה ⌂≥─

⌐ ∆╢↓≤⅜ ╠╣≡™╢⁹ 

↓╣╠─ ⌐≈™≡│⁸ ─ ⅜ ≢№╢√╘⁸ ⌐ ∆╢╙─≢№╢⅛≥

℮⅛⅜ ⌐⌂∫≡™⌂™╙─╙№╢⅜⁸ ─ ≢│ ה ╩ ⅎ√ ─ ⌐

∆╢↓≤─ ⅜ ↕╣≡™╢⁹ 

∕─√╘⁸ ≢│⁸№╢ ⅜ ╩ ⅎ≡↕╠⌐ ─ ╩ ∆╢↓≤⌐╟╢ ─

╛⁸ ⌂╢ ≢─ ⅜ ∆╢↓≤⌐╟╡⁸ ─ ╩╙√╠∆ ╩₈ ─

─ ₉≤ ⇔⁸ ⌂ ≢ ─ ╩ ⇔√ 3-10 ⁹ 

─ ⌐ ⇔≡ ∆╢≤⁸ ─ ─ │⁸ ⅝ↄ ┼─ ⁸ ה ה

┼─ ⁸ ה ┼─ ⁸ ┼─ ⁸▬fiⱨꜝ ─ⱨꜝ▬fi▬ꜝה

⌐╟╢ ⌐ ↑╠╣╢⁹ 

┼─ │⁸ ꜞ☻◒─ ⌐ ℮ⱥ♩☻☺◦ⱴ◌ ─

╛⁸ ꜞ☻◒─ ⌐ ℮ ╛ ⌐╟╢

┼─ ה ⁸ ≤ ⅜ ∆╢↓≤⌐╟╢ ─

ה ⌂≥⅜ ≤─ ─ ⌐╟∫≡ ⅝ ↓↕╣╢≤ ⅎ╠╣╢⁹ 

ה ה │⁸ ∟℮─☻ⱦכ◘ ☻ⱦכ◘ ╩

⌐ ∆╢ ≢№╢⁹∕─√╘⁸ ⌐╟╡ ─ ╛ ─ ⁸

─ ⌂≥⅜ ↓╢≤⁸∕─ ⅛╠ ╖╩ ≡™√ ⌐ ⅜ ∆╢

⅜№╢⁹╕√⁸ ⌐ ℮ ⌂≥⌐╟∫≡⁸ ∕─╙─⅜ ╩ ↑╢ ╙

↕╣≡™╢⁹ 

ה ─℮∟ ─fiꜛ◦כ◄ꜞ◒꜠─≤⌂כ◐☻⁸│ ≤⇔≡ ╩ ∆╢ ⁸

∕─╙─╩ ≤∆╢⌂≥⁸ ☻ⱦכ◘ ─ ☻ⱦכ◘

─ ╩ ↑≡™╢⁹ ─ ⌐╟╢ ─ ╛⁸ ─ ─ ⌐╟╢ ─

│⁸ ╩ הכꜗ☺꜠√⇔ ⌐ ⌂ ╩╙√╠∆⁹ 

┼─ ─ⱷ►הꜝ◒◘⁸│≢ ─ ⌐ ↕╣╢╟℮⌐⁸ ⅜

─ ╩╙√╠⇔⁸∕─ ∕╣╠╩ ∆╢√╘─ ╛ ╡─

⌐ ⅜ ∆╢⁹╕√⁸ ⌂≥⌐╟∫≡ ─ ⅜ ∆╢≤⁸ ⅛╠

⇔≡™╢ ◦☻♥ⱶ⌐ ⅜ ⇔⁸ ⌐ ╩ ╓∆⁹ 

▬fiⱨꜝ ─ⱨꜝ▬fi▬ꜝה ⌐╟╢ │⁸ ה ⁸ ה ⌂≥─

╩ ∂≡ ⌐ ⌂ ╩ ╓∆⁹ ⌐⁸ ◦☻♥ⱶ─ │ ה ה
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╛ ה ⌐ ⌂ ╩╙√╠∆⁹╕√⁸ ◦☻♥ⱶ⁸ ◦☻♥ⱶ⁸

◦☻♥ⱶ⌂≥─ │⁸ ה ∞↑≢⌂ↄ ⌐╙ ╩ ╓∆⁹ ⌐⁸

29 7 ⁸ 30 21 ⁸ 8 ─ ⌐ ℮ ⁸ ─

15 ╛ 19 ⅜⁸ ⁸ ⁸

⁸ ─ ⁸ ─ ⌐ ⌐╦√╢ ⌂ ╩╙√╠⇔√ ⅜ ↕╣

≡™╢⁹ 

▬fiⱨꜝ ─ⱨꜝ▬fi▬ꜝה ⌐╟╢ ⌐≈™≡│ ⌐ ה ┼─ ⅜ ⅝

™↓≤⅛╠⁸ ≢ ─ ⌐╟╢ ╛ ─ ⌐≈™≡ ∆╢⁹ 

( ӷ
)

ṕ Ṗ

ӷ ӷ

Eco-DRR

ṕ Ṗ

ṕ Ṗ

ӷ

 

図 3-10 分野間の影響の連鎖の例81 

 
 

  

                                                        
ה 81 ─ ─Ⱳ♇◒☻│⁸ ⌐⅔™≡ ╡╕≤╘╠╣√ ─ ╩ ∆⁹╕√⁸ ⅝─ ≢ ╦╣√ │⁸

─ ≤⇔√ 7 ╩ ∆⁹ 

ה ─ │⁸ ⅜ ∆╢ ╩ ⇔≡⅔╡⁸ ─◄fi♪ⱳ▬fi♩⌐ ∂≡ ↑╩⇔≡™╢⁹ 

ה ≢ ∆₈ ─ ─ ─ ₉│⁸ ⌐⅔™≡ ↕╣√ ⌐ ≠⅝ ↕╣≡™╢√╘⁸ ─

╛ ה ─ ╩ ⌐ ⇔≡™╢╦↑≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ 

₈ה ה ₉≢│⁸ ─ ─ ⌐ ∆╢₈▬fiⱨꜝ ─ⱨꜝ▬fi▬ꜝה ₉≤⁸╟╡ ⌐

∆╢₈ ─ ─ ₉₈ ┼─ ₉⅜ ╕╣≡™╢√╘⁸ ─ ≢│ ╩₈ ₉⁸

╩₈ ₉≤⇔≡ ⇔≡™╢⁹ 

ꜝfiⱨ▬₈ה ─ⱨꜝ▬fi▬ꜝה ₉⌐ ⇔≡│⁸ 3-11⌐⅔™≡ ╩ ∆⁹ 
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ₒ▬fiⱨꜝ ─ⱨꜝ▬fi▬ꜝה ⌐ ℮ ₓ 

29 7 ≢│⁸ ⌂ ⌐ ℮ ⅜ ─ ╩↕╠⌐

⇔⁸ 30 7 ≢│⁸∕╣⌐ ⅎ≡ ⅜ ╩ ╕≢ ╣√↓≤⌐╟╡ ∆╢⌂

≥⁸№╢ ⅜ ─ ╩ ↕∑╢ ⅜ ↕╣≡™╢⁹╕√⁸ ─

15 ╛ 19 ≢│⁸ ⌐ ℮ ╛ ⅜⁸ ה

ה ⁸ ה ⌂≥─ ≤≤╙⌐⁸ ה ה

ה ה ◦☻♥ⱶ ─№╠╝╢▬fiⱨꜝהꜝ▬ⱨꜝ▬fi─ ╩ ⅝ ↓⇔⁸↓

╣╠⅜↕╠⌐╕√ ╛ ⌐│⌡ ∫≡ ⌂ ╩╙√╠⇔√↓≤│ ⌐ ⇔™⁹ 

↓╣╠─ │⁸ ≤⌂╢ ─ ⅜ ⌐ ∆╢╙─≢№╢⅛≥℮⅛⅜

⌐╟╡ ╠⅛⌐↕╣≡™╢╙─╙№╣┌⁸╕∞ ⌐│ ⇔ ™╙─╙№╢⁹⇔⅛⇔⁸↓╣╠

─ ⅜ ⌐╟╢╙─≢№∫√⅛≥℮⅛⅜ ≢ ≢⌂™≤⇔≡╙⁸ ⌂

╛ ─ ™ ─ ─ │ ─ ╩╙∫≡ ↕╣≡⅔╡⁸ ⌐↓╣╠─ ─

╟℮⌐ ⅜ ∆╣┌⁸ ⁸ ─ ⅜ ∆╢ ╙ ↕╣╢≤ ℮↓≤

│≢⅝╢⁹ 

 ╩ ╕ⅎ⁸↓─╟℮⌂ ⌂ ה ⌐╟╢▬fiⱨꜝהꜝ▬ⱨꜝ▬fi─ ⌐ ℮

⌐≈™≡⁸ ⌐ ─ ≢ ═√ ─ ╛↓╣╩ ∆╢ ─ ⌐ ≠™≡

⇔√ 3-11 ⁹ 

ṕ Ṗ

Ṅ

ṕ Ṗ

ṕ Ṗ

(Eco-DRR )

 

図 3-11 インフラ・ライフラインの途絶に伴う影響の例 

 



295 

─  

 ̧ 29 7 ה  29 7  

─ ≢⁸ ≈⅛─ │ ≢ ╕╡⁸∕↓⌐ ⇔√ │ ≤⌂╡⁸∕─

╟℮⌂ ─ │ꜞ☿♇♩↕╣√≤™∫≡╙ ≢│⌂™∞╤℮⁹ ⌂ ─

─ⱪ꜡☿☻╩ ↑ ╣⁸ ≢ ⌐╦√╢⸗♬♃ꜞfi◓╩ ℮↓≤⅜ ∞╤℮⁹  

 

 ̧ 30 21  

 30 9 4 ⌐₈ ⌐ ™₉ ╩ ∫√╕╕ ⌐ ⇔⁸∕─

⌐ ⇔√ 21 │⁸ ╛ ⌐ ⌂ ╩╙√╠⇔√⁹↓─ │╕

√ ⌂ ╙╙√╠⇔⁸ ה ⌐ ∫≡ ╛ ─ ≢│ ⌐ ⅜ ⇔⁸

≢│ 1961 ─ 2 ─ ⌐ ⇔√ ─ ╩ ⌐ ╢ ╩ ⇔√⁹

↕╠⌐⁸ ╛ ⁸ ⌐ ─ ⌂ ⅜⅛⅛∫√⁹↓╣╠⌐╟╡⁸ ─ ⁸

─ ⁸ ה ⌂≥─ ⁸♩ꜝ♇◒─ ⁸ ─ fi⁸כ꜠◒╛

↕╠⌐│⁸ ─●fi♩ꜞכ꜠◒כfi─ ⌂≥⁸ ⌂ ╩╙√╠⇔⁸ ⌂ ╙ ⇔

√⁹ ≢│⁸ ⌐ ℮ ⁸ ≢│ ┘ ⇔√♃fi◌כ─ ⌐╟

╢ ─ ⌂≥⁸ ▬fiⱨꜝ⁸ ⌂≥⌐╙ ⌂ ╩╙√╠⇔√⁹82╕√⁸↓─

⌐╟╢ ─ ⌂ │ 410 83⁸

│⁸ 9, 698 84⌐╙─╓╢⁹ 

 

 ̧ 15 ה  15 ⌐ ╢

⌐≈™≡  

₡ ─ ₢ 

─ ה ⌐ ™⁸ ╛ ╩ ⌐ ⌂ ⁸ ⌂ ≤⌂∫√⁹

⌐⁸ ≢ 35.9m⁸ 57.5m╩ ∆╢⌂≥⁸ ↄ─ ≢ 1

─ ╛ ╩ ∆╢ ⌂ ≤⌂∫√⁹ 

 

V 1 ⁸ 342391 ⁸ 4204 ⁸ 7

 

V ─ 10 ≢ ⁸ 4 ≢ ה  

V 77  

V Ɫ►☻ה ה ─╒⅛ ה ה ┼─  

V ─╒⅛⁸ ה ┼─  

V ╛ ה ┼─  

                                                        
82 30 21 ⌐╟╢ ה ⌐≈™≡  62  
83 30 ─  
84 30 21 ┘ 24 ⌐ ╢ ─ ה ╗ ⌐≈™≡ 
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V ה ה ─ │ 815 2019 12 5  

V ─ ─  

V ─ ◖fiⱦ♫כ♩ ( ) ≢ ─  

V ⌂ ⁸ ╣ ⌐╟╢ ⁸ ⌐╟╢ ⁸ ╛ ─ ⌐╟╢

 

V ─ ╦∑╛ ─ ╘ ─ ─ ⌐╟╢ ┼─▪◒☿☻

 

V ⌐╟╢ ─ ה ─  

V ◖fiⱦ♫כ♩⅛╠─ ─  

V ⌐╟╢ ─ ─  

V ╩ ⌐⁸ ─ ⌐╟╢ ─ ╛ ─ ⁸ ≢ ⇔√

─ ┼─ ┘◖fi♥♫─  

 

 ̧ 19 ה  19 ⌐ ╢ ⌐

≈™≡  

₡ ─ ₢ 

 ─ ⇔√ ╛ ─ ∫√ ─ ≢⁸ ╛ ⁸ ⁸

╩ ⌐ ™ ≢ ⌂ ≤⌂∫√⁹10 ⅛╠─ │ ≢

1,000mm⌐ ⇔⁸ ≤ ─ 17 ≢ 500mm╩ ⅎ√⁹↓─ ⌂ ⌐╟╡⁸

12 15 30 ⌐ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ─ 7 ⌐⁸12

19 50 ⌐ ⁸ ⁸ ⁸ ⁸ ─ 5 ⌐⁸13 0 40 ⌐ ⌐

╩ ⇔√⁹ 

 ≢│ 1 ─ ╩ ⅎ╢ 43.8m╩ ∆╢⌂≥⁸

─ 7 ≢ 40m╩ ⅎ╢ ≤⌂∫√╒⅛⁸ ⅛╠ ⌐⅛↑≡─ ™

≢ ⌐ ™ ╩ ⇔√⁹╕√⁸12 ⌐│ ≢ ≤╖╠╣╢ ⅜ ⇔√⁹ 

₡ ₢ 

V 104  

V ≢ 14 ⁸ ≢ 128⅛ ⁸

952  

V √╘ ╛ ─√╘ ≢⁸ ╛ ─  

V ┼─ ╛ ─ ─╒⅛⁸ ⁸ ה ⁸ Ɫ►☻

┼─  

V ─╒⅛⁸ ⁸ ה ⁸ ⁸ ┼─

 

V ⁸ ⁸ ⁸ ┼─ ⁸ ⌐╟╢  

V ה ה ─ │ 3, 446 2020 4 10  

V ≢ ה ⅜ ╩ ⇔√↓≤⌐╟╢  

V ⌐ ℮ ⌐╟╢ ⁸ ┼─ ⌐╟╢ ⁸ ⌐
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℮ ⱳfiⱪה ⌐╟╢ ⁸ ⌐╟╢ ⁸ ─ ─  

V ☿fi♃כ─ ⌐╟╢ ─  

V ☿fi♃כ ─ ─ ─ ⌐ ℮ ╦∑ 

V ה ─  

V ⌐╟╢ ╛ ─  

V ≢ ⌐╟╢ ─ ╛ ─ ⁸ ≢ ─ ─ ה  

 ╕√⁸↓─ ⌐╟╢ ─ ⌂ │ 1 8,600

⌐─╓╡⁸ ─ ≤⌂∫√⁹85 

 

↕╣╢   

 ⌂ ╛ ─ ™ ⌐ ℮ ה ⌐╟∫≡⁸╕∏⁸ ה ה

ה ≤™∫√™╦╝╢ ⅜ ⇔⁸ ╛ ─ ⅜ ∂╢⁹

⌐⁸↓℮⇔√ │⁸ ─ ⌐ ⌐ ╩ ╓∆√╘⁸ ≢№╢⁹ ⅎ┌⁸

╛ ה ─ ⌂ ⌐ ╩╙√╠⇔⁸ ⌐╙

─ ה ─ ─ ≢ ╩╙√╠∆ ⅜№╢⁹ ה ה ⌐⅔™

≡╙⁸ ה ה ≤™∫√ ∕─╙─╛ ─ ה ⁸ ┼─

⅜ ⇔⁸↕╠⌐⁸ ה ─ ╛⁸ ה ה ה ה

◦☻♥ⱶ ─№╠╝╢▬fiⱨꜝהꜝ▬ⱨꜝ▬fi⌐╙ ה ה ─ ╩

╙√╠∆⁹ 

 ╛ ─ ≢№╢▬fiⱨꜝהꜝ▬ⱨꜝ▬fi┼─ ⅜╙√╠∆ ⌂╢

│ ╘≡ ≢⁸ ─ ⌂ ╠⇔⌐ ה ─ ≢ ╩ ⅎ⁸ ₁⌂ ─

ה ה ─ ⌐╙ ⌂ ≤⌂╢ ⅜№╢⁹╕√⁸▬fiⱨꜝהꜝ▬ⱨꜝ

▬fi⌐⅔↑╢ │⁸ ה ה ─ ⌐ ⇔≡╙ ה ה

≢ ⌐ ⌂ ╩╙√╠⇔⅛⌡⌂™⁹ 

│⁸ ∞↑≢⌂ↄ⁸ ─ ⌐╙ ╩ ╓∆ ⅜№╢⁹ ⅎ┌⁸

─ ⌐ ℮ ─ ╛ ─ ─ ⅜ ↕╣╢⁹⌂⅔⁸ ╛ ─

│⁸ ⌂ ≤ ⌂╢ ⅜ ⌂⅛╠∏№╢⁹ ⌐⁸ ─

⌐│⁸ ─ ╩ ↑√ ⌐⅔™≡⁸ ─ ⅜ ─ ⌐ ═≡│╢⅛

⌐ ↄ─ ⌐╟╢ ⅜ ↕╣≡™╢⁹↓─╟℮⌐⁸ ╛ ⌐╟╢ ⌂

≤ ≤⅜ ⌂╣┌⁸ √⌂ ╩ ⅝⅛⌡∏⁸ ⁸ ─ ⌐ ⇔≡│↓─

╟℮⌂ ╙ ⇔≡™ↄ ⅜№╢⁹ 

─ ─ │⁸ ⌐ ≠ↄ ∞↑≢⌂ↄ ─ ה ⌐╟╡ ⇔≡™╢

╙№╢⅜⁸↓─╟℮⌂ ─◒☻ꜞה ╩ ∑∏⁸ ⇔≡⅔ↄ↓≤⅜

⌐ ⅎ≡™ↄ ≢ ⌐⌂╢⁹⌂⅔⁸↓↓≢│⁸№ↄ╕≢ ⌐╟╢ ⌐ ╩⇔

≡╕≤╘≡⅔╡⁸ ─ ⁸ ─ ⌐╟╢ │ ⇔

≡™⌂™↓≤⌐ ⅜ ≢№╢⁹ 

  

                                                        
85 ─  



 

 

 

2
9
8
 

 

 

4  

 

凡 例： 

【重大性】  ⌐ ⌂ ⅜ ╘╠╣╢    ⅜ ╘╠╣╢  － ≢│ ≢⅝⌂™   （観 点） 社   経   環  

【緊急性】  ™            ™        － ≢│ ≢⅝⌂™   

【確信度】  ™            ™        － ≢│ ≢⅝⌂™   

 

   ─  ↕╣╢  
 

   
   

 

 ה

 ה
86

 

   ̧ ⌐ ≢⁸ ─ ⌐╟╢ ─

 ─ ⁸ ─ ─ ⅜

↕╣≡™╢⁹╕√⁸ ─ ╛ ⌂

⌐│ ─ ╙ ╠╣≡™╢⁹ 

 ̧ ─ ≢│⁸ ⌐╟╡ ⅜ ╕

╢↓≤≢⁸ ─ ⅜ ∆╢↓

≤⌐╟╢ ⅜ ∂≡™╢⁹ 

 

 ̧ ⌐ 2061 2080 ╕≢│ ≤⇔

≡ ⌐№╢╙──⁸21 ⌐│

⌐ ∂╢╒⅛⁸ ⌐ ⇔≡ ꜞ☻

◒╩ ↑╛∆™◖ⱷ─ ⅜ RCP8.5◦♫

ꜞ○≢ ⇔ↄ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ ꜞ☻◒╩ ↑⌐ↄ™ ⌐ ⅜

™ ◖ⱷ─ ─ ╩ ⌐ √

⁸ ─ ∆╢ ╛

─ ≤⁸ ⅜ ∆╢

ה ─ ─ ╡⅜

⅝ↄ⌂╢ ⅜№╢⁹ 

 ̧ RCP2.6 ┘ RCP8.5─ ◦♫ꜞ○⌐⅔™

≡⁸2010 ≤ ⇔√ ─

⅜ 2040 ⌐│ ∆╢≤ ↕╣⁸

─ ⌐╟╡ ⅜ ⅝ↄ

∆╢≤ ↕╣≡™╢⁹ 

 ̧ CO2 ─ │⁸ ⌐╟╡◖ⱷ─

╩ ↕∑╢↓≤⅜ FACE

CO2 ⌐╟╡ ↕╣≡™╢

⅜⁸CO2 ─ ⌐╟╢ │

⌐╟╡ ∆╢ ⅜№╢⁹  

 ̧ ─ Ɽ♃כfi─ │◖ⱷ─ ─

╩ ↕∑⁸ ⌐╟╢ ╩

╢↓≤╙ ↕╣╢⁹ ₁⌂ ≢

╩ ⇔√ ≢│⁸ ─ ≢

◖ⱷ─ ⅜ ╙ ↄ⁸ ⅜ ╙

ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹ 

 

 

RCP2.6 ┘ 2ϴ

 

 

 

 

RCP8.5 ┘ 4ϴ

 

 

 

 

 

◖ⱷ─ ה ─ ─ ─

│⁸ ╙ ╘ ⌐ ┘⁸ ⅜

─ ≤⇔≡─ ┘ ─

─ ⌐ ∆╢⁹╕√⁸

≢│ RCP2.6 ┘ 2ϴ ≢╙

⌐ ⅜ ╗ │ ↄ⁸

─◖ⱷ─ ─ ⅜ ↕

╣╢⁹↕╠⌐⁸ ─ ╛ Ɽ♃

─fiכ ⌐ ℮ ⌐╟╢ ╙

↕╣╢⁹ 

RCP2.6 ┘ 2ϴ  

⌐│ ⁸↕╠⌐

⌐╟╢ ⅜ ↕╣≡™╢⁹ⱨ

♪ꜟכ▫ ≢│⁸ ⌐╟╢

CO2─ ─ ⁸ ⌐╟

╢ ⅜ ↕╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

⌂ │⁸21 ╕≢│

⅜ ↕╣≡™╢⅜⁸21 ≢│

⅜ ↕╣≡™╢⁹∕─╒⅛⁸

⇔™ ⁸ ⌐╟╢

⅜ ↕╣≡™╢⁹ 

  

 

                                                        
ה 86 ה ⌐⅔™≡│⁸ ─ ╩ ∆╢⌐№√∫≡⁸ ה ─ ꜟⱣכ꜡◓╛ ⌂≥⁸↕╕↨╕⌂ ⌐╟╢ ╙ ╦∑≡ ∆╢ ⅜№╢⁹⇔⅛⇔⁸ ≢│⁸∕─╟℮⌂ ─ │ ╠╣≡™╢√╘⁸↓↓≢─

≤ │ ⌐╟╢ ⌂ ╩ ≤⇔≡™╢↓≤⌐ ∆═⅝≢№╢⁹ 
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   ─  ↕╣╢  
 

   
   

 

 ה

 ה

 

   ̧ ─ ≢⁸40 ─ ⌐⅔™≡⁸ ⌐

─ ⅜ ╣≡™╢≤ ↕╣≡⅔╡⁸

⌐ ─ ⅜ ╣≡™╢↓≤│ ╠⅛

≢№╢⁹ 

 ̧ ⌐◐ꜗⱬ♠⌂≥─ ⁸♄▬◖fi⌂≥─

⁸☻▬◌⌂≥─ ─ ≢│⁸ ─

≢∕─ ⅜ ╕╢ ⌐№╢╒⅛⁸

─ ─ ╙╖╠╣╢⁹ 

 ̧ ⱱ►꜠fi♁►⁸Ⱡ◑⁸◐ꜗⱬ♠⁸꜠ ♃☻≤™∫√

≢│⁸ ╛ №╢™│ ⌐╟╢

╛ ⅜ ↕╣≡™╢⁹ ה ╛

─☻♩꜠☻⅜ ≤ ⅎ╠╣╢Ⱪ꜡♇◖ꜞכ─

⁸ ╙ ↕╣≡™╢⁹ 

 ̧ ♩ⱴ♩⁸♫☻⁸◐ꜙ►ꜞ⁸Ⱨכⱴfi≤™∫√

≢│⁸ ה ⌐╟╢ ⁸ ⅜

↕╣≡™╢⁹ 

 ̧ ♄▬◖fi⁸♬fi☺fi⁸◘♩▬⸗≤™∫√ ≢│⁸

⁸ ⌐╟╢ ╛ ⅜ ↕

╣≡™╢⁹ 

 ̧ ▬♅◗≢│⁸ ⅛╠ ⌐ ∆╢ ≢ ⌐

╟╢ ─ ╣⅜⁸ ⅛╠ ⌐ ∆╢ ≢

─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│ ─ ⌐╟╡ ⅜

∆╢≤─ ╙№╢⁹ 

 ̧ ⅝≢│⁸◐◒⁸Ᵽꜝ⁸◌כⱠכ◦ꜛfi⁸♩ꜟ◖◑

◐ꜛ►⁸ꜞ fi♪►⁸ꜚ ꜞ⌂≥≢ ⌐╟╢ ─

ה ╛ ⅜ ↕╣≡™╢⁹ 

 

 

 ̧ │⁸ ⅜ ™√╘⁸

╩∏╠∆↓≤≢ ∕─╙─│

⌂ ⅜ ™≤ ↕╣╢⁹ 

 ̧ ◐ꜗⱬ♠⁸꜠♃☻⌂≥─ ≢│⁸

⌐╟╢ ─ ╛ ─

⁸CO2 ─ ⌐╟╢ ↕─ ⅜

↕╣≡™╢⁹ 

 ̧ ♩ⱴ♩⁸Ɽⱪꜞ◌ ≢│

⌐╟╢ ─ ⅝↕╛ ┼─ ⅜

↕╣╢⁹ 

  

⌐ ─ │ ⌐ ╪≢™╢⁹

≢│ ⌐ ⇔ ⌐╟╢

─ ⁸ ─ ⅜

↕╣≡™╢╒⅛⁸ ≢│

◘▬☼─ ╛ ⅜ ↕╣≡

™╢⁹ ⌐ ╘╢ ה

⅝─ │ 30 ≢№╡⁸ ה ⅝

─ ⁸ ה ⅝ ─

⌐ ∆╢⁹⇔⅛⇔⌂⅜╠⁸

╛ ⅝│ ⅜ ™√╘⁸

⌂ ╩ ╖ ╦∑√╡⁸

╩∏╠⇔√╡∆╢↓≤≢ ∕

─╙─│ ⌂ ⅜ ™≤

↕╣╢⁹ 

  

 



 

 

 

3
0
0
 

   ─  ↕╣╢  
 

   
   

 

 ה

 ה

 

   ̧ │ ┼─ ⅜ ⌐ ™ ≢№╡⁸

2003 ⌐ ↕╣√ ⌂ ─

≢⁸ ─ ⌐ ↑≡⁸∆≢⌐ ─ ⅜

╣≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 

 ̧ │⁸ ∆╢≤ ∂ ≢ 30 40 ∆

╢↓≤⌐⌂╢↓≤⅛╠⁸ ─ ⅛∫√ 1980 

⅛╠ ∂ ≢ ↕╣≡™╢↓≤╙ ™⌂≥⁸

╛ ─ ╙ ⌂ↄ⁸1990 ─

⌐ ≢⅝≡™⌂™ ⅜ ™⁹ 

 ̧ ◌fi◐♠≢─ ⁸ ⁸ꜞ fi◗≢─ ⁸

↑⁸♬ⱱfi♫◦─ ⁸⸗⸗─╖≈ ⁸Ⱪ

♪►─ ⁸◌◐─ ⌂≥⁸ ─

⌐ ∆╢ │⁸╒≤╪≥─ ⁸ ⌐ ╪

≢™╢⁹ 

 ̧ ꜞfi◗≢│⁸ ⅜ ↕╣╢ ⌐№╢╙──⁸

⅜ ⌐№╡⁸↓╣⅜ ─ ⌐≈⌂

⅜∫≡™╢⁹ 

 ̧ ─ ≢⁸ ⌐╟╡ ⅜ ⇔≡

™╢ ⅜╖╠╣╢⁹ 

 ̧ ►fi◦ꜙ►Ⱶ◌fi⌐≈™≡⁸ │

⇔⁸ ⌐ ⅜╢↓≤⅜ ↕╣≡™

╢⁹RCP8.5◦♫ꜞ○╩ ™√ ≢│⁸21

⌐ ─ ≢ ⅜

⌐ ∆╢ ⅜ ↕╣≡™

╢⁹ 

 ̧ ꜞfi◗⌐≈™≡⁸21 ⌐⌂╢≤

╛ ─ ─ RCP8.5◦♫

ꜞ○ ⁸ ─ ה ⌂≥ ─

─ RCP2.6◦♫ꜞ○ ≢ ╟

╡╙ ⌐⌂╢↓≤╛⁸ ≢ ⅜

⅜╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ Ⱪ♪►⁸⸗⸗⁸○►♩►⌐≈™≡│⁸

⌐⅔™≡⁸ ⌐╟╢ ⅜ ∆

╢↓≤⅜ ↕╣╢⁹ ─Ώ ΐ

⌐≈™≡⁸RCP4.5◦♫ꜞ○╩ ™√ ≢

│⁸2040 ⌐ ⅜ ⅝ↄ ∆

╢⁹ 

 ̧ ⱱfi♫◦⌐≈™≡⁸ ─ ≢│⁸

⌐ ≤⌂╢ ⅜

⇔⁸21 ⌐│ ╩ ≤⇔≡

⅜ ™ ─ ⅜ ≤⌂╢

⅜ ⅜╢ ⅜№╢⁹ 

 ̧ ─ ⅜ ⇔⅛∫√ ≢│⁸ ─

⅜ ∆╢↓≤⅜ ↕╣≡™

╢⁹ ─ ─ ⅜ 1990 ≤

═≡ 2ϴ ⇔√ ⁸ ≢│ ─

™ ≢꞉▬fi Ⱪ♪►─ ⅜

⅜╢ ⅜№╢⁹╕√⁸ ─♃

fi◌fi│⁸ ─ │ ⌂™⅜⁸

⌐ ™ ⅜ ∆╢ ⅜№

╢⁹ 

RCP2.6 ┘ 2ϴ

 

 

 

 

RCP8.5 ┘ 4ϴ

 

 

 

 

 

⌐ ─ ─ │ ⌐

┘⁸ ─ ─ ⌐ ∆╢

╒⅛⁸ ─ ╩ ∂≡

⌐╙ ⅜ ┬ ⅜№╢⁹

⌐⁸ ⌐⅔↑╢ꜞfi◗╛ ⌐

⅔↑╢►fi◦ꜙ►Ⱶ◌fi ⁸ │

Ⱪꜝfi♪⅜ ⇔≡™╢↓≤⅜

ↄ⁸↓╣╠─ ─ ≢│◖ⱷ╟╡╙

⅜ ↄ⁸⅛≈⁸ ╛

⌂≥─ ╙ ∆╢↓≤⅛

╠⁸ ─ ⌐╟╡ ⅜ ⇔

ↄ⌂╣┌⁸ ⌐ ⅜ ┬↓≤

⌐⌂╢⁹ 

╕√⁸◌fi◐♠ ╩ ≤⇔≡ │

≢│ ⌐⌂∫≡™╢

╙№╡⁸ ─ ⅜ ⌂™↓╣╠─

≢─⁸ ─ │ ⅝™⁹ 

RCP2.6 ┘ 2ϴ  

►fi◦ꜙ►Ⱶ◌fi╩ ╗ ─◌fi◐

♠≢│⁸ ─ ─

⅜ ↕╣≡™╢⁹

◦♫ꜞ○╩ ™√◦Ⱶꜙ꜠כ◦ꜛfi

≢│⁸2ϴ ─ ≢ꜞfi◗─

─ ⅜ ≢⌂ↄ⌂╢

⁸Ώ ΐ─ ≢ ⅜

∆╢ ⅜ ↕╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

►fi◦ꜙ►Ⱶ◌fi≢│ ─

ה ┼─ SRES A1B⁸

RCP8.5 ─ ╛ ─

⅜ ↕╣≡™╢⁹ꜞ

fi◗≢│ ─ ≢ ≢

⌂ↄ⌂╢ RCP8.5 ⅜ ↕╣

≡™╢⁹╕√⁸Ώ ΐ≢│ ─

╛ ≢─꞉▬fi Ⱪ♪►

─ SRES A1B⁸♃fi◌fi≢│

┼─ ─ SRES 

A1B⁸RCP8.5⁸ ⱱfi♫◦≢│

─ ⌐╟╢ ⌐ ╠⌂™

─ RCP8.5 ⅜ ↕╣≡™

╢⁹ 
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   ─  ↕╣╢  
 

   
   

 

 ה

 ה

 

 ⁸ ⁸ 

 

 

 ̧ ≢│⁸ ┘ ─ ⌐╟╡⁸

⌐ ─ ╣≤ ─ ⅜╖╠╣⁸

⅜ ∆╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ≢ ─ ⌐╟╢ ─

╛ ⅜ ∆╢↓≤⌐╟╢↕╛

─ ⁸ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ≢ 2001 2012 ─

⌐ ♩►⸗꜡◖◦⌐⅔™≡⁸ ⅜

₁ ⌐⌂∫√ ⅜№╢⁹ 

 ̧ ≢│⁸ ─ ה ⌐╟╢ ה ─

⁸ ⌐╟╢ ─ ה ─

⌂≥─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ⅝ ⌐ ∆╢

─ ⁸ ─ │ ╛ ─

↕╛ ≤ ─ ⌐№╢√╘⁸

⅛╠ ╕≢─ ─ ⌐╟

╢ ⅜ ↕╣╢⁹ 

 ̧ ∕─╒⅛⁸ ≢│⁸ ─ ⌐ ℮

⌐╟╢ ꜞ☻◒─ ⁸

CO2 ⌐╟╢♃fiⱤ◒ ─ ⅜

↕╣≡™╢⁹ 

 ̧ ≢│⁸ CO2 ≢ ⇔√

≢│⁸ ─ ⅜ 25ϴ ╕

√│∕╣ ─ ≢│⁸CO2 │

╛ ─ ╩ →∏⌐

╩ ↕∑╢ ⅜ ↕╣≡™

╢⁹ 

 ̧ ╕√⁸ ─ ≢│⁸ │

⌐ ⅝⌂ ╩ ╓↕⌂™⅜⁸CO2

│ ╩ ↕∑ ╩ ↕

∑╢↓≤⅜ ↕╣≡™╢⁹ ⁸

─ ≢│⁸ ⌐╟╢ ⅜

↕╣≡™╢⁹ 

 ̧ ≢│⁸IS92a◦♫ꜞ○ ⌐╟╢ ≢

│⁸2030 ⌐│⁸≡╪↕™⁸ ⁸

≢│ ─ ╙№╢⅜⁸ ⁸

╙ ↕╣⁸ ⁸┌╣™⇔╞≢│

⁸ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢─☺ꜗ●▬⸗ ⌐≈™≡⁸2ϴ─

─╖╩ ∆╢≤ │

∆╢⅜⁸ ⌐╟╢ ─

╛ CO2 ╩ ∆╢≤⁸

│ ∆╢≤™℮ ⅜№╢⁹ 

 ̧ ≢│⁸ ⅜ 2ϴ ∆╢≤⁸

≢◄fiⱣ◒─ ╣─ꜞ☻◒⅜

╕╢≤ ↕╣≡™╢⁹ 

 ̧ SRES A1B ◦♫ꜞ○⌐╟╢ ≢│⁸2080

⌐│⁸ ⅛╠ ⌐⅛↑≡⁸

♩►⸗꜡◖◦─ ─ ⅜

∆╢≤ ↕╣≡™╢⁹ 

 ̧ ₈╛┬⅝√₉ ≢│⁸ ╩ ╗

≢ ─ ⌐ ™

ꜞ☻◒─ ™ ⅜ ╕╢

⁸ ≢ ⌐⅔↑╢

─ ⌐╟╡ ─ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 

 

  

≢│ ⌐ ℮ ─

⅜ ∂≡⅔╡⁸ ─ ≢│

∆╢ ⅜ ↕╣≡™╢⁹

≢│ ─ ≢ ─ ⌐╟╢

⁸ ⅜ ∂≡™╢⁹ ≢

─ ≢│ ─ IS92a ⅜

↕╣≡™╢╙──⁸ ≢─ ≢

│ ⌐╟╡ ∆╢

⅜ ↕╣≡™╢⁹

≢│ ─ ≢ ∆╢≤ ↕╣

╢ ≤ ╣ꜞ☻◒⅜ ∆╢≤↕

╣╢ ⅜№╢⁹ ≢│ ─ ה

⌐╟╢ ─ ⅜

∂≡™╢╒⅛⁸ ─ ≢

─ ⌐╟╢ ─ ⅜

↕╣≡™╢⁹↓℮⇔√ ─ ה

─ │ ╙ ╘ ─

─ ⌐ ∆╢╒⅛⁸

─ ╩ ∂≡ ⌐╙

⅜ ┬ ⅜№╢⁹ 
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 ה

 ה

 

   ̧ ⌐⁸ ≤ ─ ╛ ─ ⁸ ─

╛ ─ ⁸ ─ ─ ⁸

─ ה ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢№∫√ 2010 ─ ⌐╟╢ ─

ה │⁸ ─ ה ╩ ╦∏

╟╡ ⅛∫√↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ≢│ ─ ⌐ ℮ ─ ⁸

⌐╟╢ ╛ ─ ─ ─

⅜№╢⁹╕√⁸ ≢│ ⌐╟╢

─ ╛ ─ ⁸ ≢│

⌐╟╢ ─ ⌐ ℮ ─

╛ ─ ⌂≥╩ ∆ ⅜№╢⁹ 

 ̧ ≢│ ╠╣⌂⅛∫√ ה ⌐ ∆

╢ ─▪ꜟⱲ►▬ꜟ☻ ►▬ꜟ

☻ ─ ╛⁸ ─╖ ∆╢≤ ⅎ╠╣≡

™√▪ꜟⱲ►▬ꜟ☻ ▪ꜞꜝ♩☻כ○╢№≢

♯◌◌─ ⅜ ≢ ↕╣≡™╢⁹ 

 ̧ ▪ꜟⱲ►▬ꜟ☻ ─ ≢№╢▪◌ⱣⱠ►▬ꜟ☻

⅜ ⌐ ⇔⁸ ╕≢►▬ꜟ☻

⌐╟╢ ─ ─ ⅜ ╕∫√ ╙ ↕

╣≡™╢⁹ 

 

 

 ̧ ─ │⁸ ╛ ⌐╟╡ ⌂

╢≤ ⅎ╠╣╢⅜⁸ ≤≤╙⌐⁸

⁸ ⁸ ─ ┼─ ⅜

⅝ↄ⌂╢↓≤⅜ ↕╣≡⅔╡⁸ ─

∆╢ ⅜ ⇔⁸ ─ ╙ ⅝

ↄ⌂╢≤ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ∞↑≢⌂ↄ ⌐⌂╢

≤ ┼─ ─ ⅜↕╠⌐ ⅝ↄ⌂╢

↓≤⅜ ↕╣≡™╢⁹ 

  

─ ☻♩꜠☻⌐╟╢ ╛

┼─ ─ ⁸ ─ ⁸

ה ─ ⁸ ╛ ─

─ │ ⌐ ╪≢™╢⁹╕√

─ ≤ ⅎ╠╣╢

─ ─ ⅜╖╠╣╢⁹ ≢

│ ה ─ ─ ⅜ ↕

╣≡™╢⁹ ╛ ┼─ ─

│ ╛ ⌐╟╡ ⌂╢⅜⁸

⌐ ╘╢ ─ │

30 ≢№╢↓≤⅛╠⁸╦⅜ ─

─ ⁸ ─ ⌐

∆╢⁹ 
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 ה

 ה

 

ה 

 

 

 ̧ ⌂≥─ ⌂ ╩

⌐ ⇔≡™√▬Ⱡ⌂≥─ ≢№╢Ⱶ♫Ⱶ▪

○◌ⱷⱶ◦╛☻◒Ⱶꜞfi◗●▬⅜⁸ ⁸ ─

™ ⅛╠ ─ ≢╙ ⇔⁸ ─

⅜ ↕╣≡™╢⁹ 

 ̧ ⅛╠ ⌐ ∆╢►fi◌ ─ │⁸ⱬ♩

♫ⱶ ≢─ ╛ ™ ─ ⅜ ∆╢⁹ 

 ̧ ≢╙⁸ ⌐╟╢ ─ ה

⁸ ─ ⁸ ─ ⅜ ה ↕╣

≡™╢⁹ 

 

 ̧ ─ ⁸ ─ ⅜ ⅛∫√ ⌐

▬Ⱡ ─ ⁸ ⅜ ⅛∫√↓≤⅜

↕╣≡™╢⁹ 

 ̧ ─ ≢│⁸ ⌐╟╢꜠♃☻ ╛♩►⸗

꜡◖◦ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ꜝ▬◓ꜝ☻™╙∟ ─ ⅜ ⇔≡⅔╡⁸

≤─ ⅜ ↕╣≡™╢⁹ 

 

 ̧ ⌐ ⇔≡™√▬Ⱡ ⅜⁸ ⅜

⌐⌂╡⁸ ⁸ ⌐ ⇔√ ⅜№╢⁹ 

 ̧ ≢│⁸ ⅜ ↄ⌂∫√↓≤⌐╟╡⁸

⌐ ∆╢Ᵽ꜠▬◦ꜛ─ ▬

⸗ ⅜ ≤⌂∫≡™╢⁹ 

 ̧ ≢│⁸ │♅●ꜘ ▬Ⱡ ─

─ ─ ⌐ ╩ ╓⇔≡™╢⁹ 

 ̧ ─♫ꜟ♩◘꞉◑◒─ ─ ⌐│⁸

⅜ ™ ─ ⅜ ⅝ↄ ⇔≡™

╢≤ ↕╣≡™╢⁹ 

⅛┘  

 ̧ ⌐ ∆╢▪ⱨꜝ♩◐◦fi ─ ╩

≢ ⇔√ ⁸ ─ ⌐│ ⅜

⇔≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 

 ̧ ⌐≈™≡│⁸ ⌐╟╡

⁸ ─ ╛ ─ 1

⌐ ⅛╠ ╕≢╩ ╡ ∆ ⅜

∆╢↓≤⅛╠ ─ ה ─ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ≢№╢Ⱶ♫Ⱶ▪○◌ⱷⱶ◦⁸♬

◌ⱷ▬●⁸♠ⱴ◓꜡ꜜ◖Ᵽ▬⌐≈™≡⁸

⌐╟╢ ─ ⅜ ↕╣≡™

╢⁹ⱥⱷ♩ⱦ►fi◌≤∕╣⅜ ∆╢▬Ⱡ

─ ⌐ ⇔⁸ ⁸ ≢

⌂ ⅜ ∆╢≤ ↕╣≡™

╢⁹ 

 ̧ ─ ≢№╢▪◌☻☺◌☻Ⱶ◌ⱷ─

⅜▬Ⱡ─ ⌐ ≠ↄ↓≤≢

ꜞ☻◒⅜ ∆╢≤ ∆╢

⅜№╢⁹ 

 ̧ ≢╙⁸ ╛

─ ה ╛⁸ ─ ⌐╟

╢ ─ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ │⁸Ⱶ♫Ⱶ▪○◌ⱷⱶ◦

┘ ─▪Ⱪꜝⱶ◦⌐ ╩ ⅝ ↓

∆ ⅜ ↕╣≡™╢⁹ 

 

 ̧ ⌐≈™≡│⁸ CO2

─ ⅛╠ 200ppm ≢│⁸ ─

⅜ ↕╣√ ⅜№╢⁹ 

 ̧ ⌐╟╡▬Ⱡ ⌐╟╢ ─

⅜ ↕╣√ ⅜№╢⁹ 

 ̧ ─ ⌐╟╡ ─ ╣⅜

⇔⁸ ─ ⌐╟╡ ⅜ ∆╢

√╘⁸ ꜞ☻◒⅜ ∆╢≤∆╢ ╙

№╢⁹ 

 

 ̧ ⌐≈™≡│⁸◖ⱥⱷⱦ◄⁸ ▪◘●
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─ ⅜ ↕╣≡™╢ ╙№

╢⁹ ≢│⁸ ⅜ ⌐

⇔≡™╢≤∆╢ ⅜№╢╒

⅛⁸ ⌐⅔™≡╙ ╛
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6 10 ≢│⁸ ⌐ ꜞ☻◒⅜

∆╢≤ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╢ ─

┼─ ⌐≈™≡│⁸ ─ ≢
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   ̧ ⁸ ⁸♩►⸗꜡◖◦⁸◖ⱷ ╩

⌐⁸ ≢ ⌐╟╢ ┼─ ⅜

↕╣≡™╢⁹ ≤ ⌐ ℮
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╣≡™╢⁹ ≢№╢♃▬≢│⁸RCP8.5◦
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ü ☻◔♩►♄ꜝ│⁸ ╛ ⌐⅔™≡

⅜ ⇔≡™╢ ⅜№╢⁹ 

 ̧ ⌐╟╢↓─╟℮⌂ ⌐╟∫≡ ╛

⌐ ⅜ ≡™╢ ╙№╢⁹ 

 ̧ ─ ⅜ ∆╢↓≤⅜ ↕╣

≡™╢⁹RCP8.5◦♫ꜞ ○─ ⁸21 ─

│⁸21 ╘≤ ⇔≡ 2 ∆╢

≤ ↕╣≡™╢⁹ 

 ̧ ─ ⌐≈™≡│⁸

┘ ─◘▬☼─ ⌐ ∆╢ ⅜

ↄ ↕╣≡™╢⁹ ─ │ ─≤

⅔╡≢№╢⁹ 

ü ╕←╤ │⁸RCP8.5◦♫ꜞ ○─ ⁸2081 2100

⌐│ ≤ ⱪ fiꜝ◒♩fi─ ⌐╟

╡ ≢ ⅜ ⇔⁸ ⅜

┼ ∆╢≤ ↕╣≡™╢⁹ ⁸

⌐⅔™≡│⁸◒꜡ ⱴ◓꜡ ─ ⌐ ⇔√

⅜ ⇔⁸ ─ ⅜ ∆╢≤ ↕╣≡

™╢ 

ü ↕↑ה╕∆ ≢│ ╛ ≢─

─ ⅜ ↕╣≡™╢⁹ ⌐ ─

⅜ ⌐╟∫≡ ∆╢↓≤⅜ ↕╣≡™

╢⁹ 

ü ◘fiⱴ│⁸ ─ ⅛╠ ⅜ ∆╢╙

──⁸ ─ ⌐╟∫≡ ≢│

⅜ ⇔⁸ ⅜ ∆╢ ╙ ↕╣≡

™╢⁹ ⌐╟∫≡◘fiⱴ─ ⅜ ⌐

↕╣╛∆ↄ⌂╢↓≤⅛╠⁸ ─

⌐ ⅜ ∂╢↓≤╛⁸ ⌐╟╢ ┼

─ ╙ ↕╣≡™╢⁹ 

ü ☻ꜟ ⱷ▬◌│⁸2050 ⌐│ ≢⁸2100

⌐│ ≢ ─ ™ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ ⌐⅔↑╢◘▬

☼─ ⁸ ─ ╙ ↕╣≡™╢⁹ 

ü ⱴ▬ ◦꞉│⁸ ─ ┼─ ≤⇔≡⁸

─ ╛ ─ ⌐ ⇔√ ⅜

┼ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

ü Ⱪꜞ│⁸ ─ ┼─ ⁸ ─ ⅜

↕╣≡™╢ ⁸ ⌐⅔↑╢ ⅜

↕╣≡™╢⁹ 

 ̧ ⌐╟╡⁸ ⱬכ fiꜞ◓ ⌐⅔↑╢○○

☼꞉▬●♬─ ⅜ ∆╢↓≤⅜ ⌐

╟╡ ↕╣≡™╢⁹ ⌐│⁸ ⌐

╟╡ ─⅛⌐ ⌐╙ ⅜ ∂╢ ⅜

№╢⁹ 

 ̧ ─ ┘ ┼─ ⌐ ⇔≡│⁸

─ ─ ╙ ∆

╢↓≤⅛╠ ⅜ ↄ⁸ ─ ™

│ ╠╣≡™⌂™⁹ 

 

 

 

  

20 ─ ─ │⁸

─ ╩ ↕∑√ ─ ≈

≢№╢↓≤⅜ IPCC─ ≢ ↕╣

≡⅔╡⁸ ╙ ≢ √

─ ⅜ ↕╣≡™╢⁹

≢│⁸ ⌐ ∆╢

─ ╛ ה ─

⅜ ∂≡⅔╡⁸ ╛ ⌐

⅜ ≡™╢ ╙№╢⁹ ≢│⁸

┘ ⌐⅔™≡⁸

─ ╛ ─◘▬☼─

⌐ ∆╢ ⅜ №╢⁹ 
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8
 

   ─  ↕╣╢  
 

   
   

 

 ה

 ה

 

   

 ̧ ⌐╟╢ⱱ♃♥ ─ ┼™ ⁸7 10 ─ 4

◔ ─ ⅜ ╟╡ ⌂ↄ⁸ ⅛≈

─ ⌐⅔↑╢◌◐─┼™ ⅜ ↕╣≡™╢⁹ 

 

 ̧ ⌐╟╢꞉◌◘◑─┼™ ⅜ ↕╣≡™╢⁹ 

 

 ̧ ─ ⌐≈™≡│⁸ ─

⌐╟╡ ⌐⌂╢ ⅜ ╢≤ ↕╣

≡™╢⁹ 

 

 ̧ ⌐⅔↑╢꞉◌◘◑─ ⌐╟╢

⅜ ↕╣≡™╢⁹ 

 ̧ 21 ⌐⅔™≡⁸ ≤ ─

⌐╟╢▪ꜚ─ ─ ╕╡╛

─ ⅜ ↕╣≡™╢⁹ 

∕─  

 ̧ IPCC─ ≢│⁸ ⌐╟╢

┼─ ⅜ ↕╣≡™╢⁹ 

  

─ ⌐╟╢ ─┼™ ⁸

─ ⌐╟╢ ─┼™

│ ⌐ ∂≡⅔╡⁸ │ ⌐

╪≢™╢⁹ ≢│ ─

─ ⁸ ⌐⅔↑╢ ─

⅜ ↕╣≡™╢⁹ ⌐

┼─ ⅜ ™ ⌐⅔™≡ ה

┼─ ⅜ ⌐⌂╢⁹   

 



 

 

 

3
0
9
 

   ─  ↕╣╢  
 

   
   

 

 ה

 ה

 

 ה 

 

 

─  

 ̧ ≢ ─ ╛ ─

⌂≥⅜ ↕╣≡™╢⁹ 

 ̧ ▪꞉ⱦ≢│⁸ ⅜ ⅛╠ ▪

꞉ⱦ⌐ ∆╢ ⅜№╢⁹ 

 ̧ ▪◘ꜞ≢│⁸ ╛ ─ ⅜ ╛ ─

⌐ ⇔≡™╢≤∆╢ ⅜№╢⁹ 

 ̧ ─ ⌐ ™⁸ ≤⇔≡─ ┼─

─ ™⁸▬☿◄ⱦ╛▪꞉ⱦ ─ ╙ ⇔≡™

╢↓≤⅜ ↕╣≡™╢⁹ 

ה  

 ̧ ⌐╟╢ ꞉◌ⱷ─ ⁸ ⌐╟╢ⱴ

◖fiⱩ─Ᵽ▬○ⱴ☻ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⱡꜞ≢│⁸ ─ ⌐╟╡ ↑

⅜ ╣⁸ ⅜ ≢ ⇔≡™╢⁹ 

 ̧ ꞉◌ⱷ≢│⁸ ─ ≢ ┘ 2

3 ─ ⌐╟╡⁸ ╩ ⌐ ∆ ⅜

ↄ⌂╢≤≤╙⌐⁸ ─ ╛ ⌐ ⅜

╪≢™╢↓≤⅜ ─ ≤⌂∫≡™╢⁹╕√⁸

⌐╟╢ ꞉◌ⱷ─ ╙ ↕╣≡™

╢⁹ 

 ̧ ─ ⌐╟╢ ─ ┼─ ⌂

≤⁸ ─ ─ ⌐╟╢

⌂ ⌐╟╢╙─≤ ⅎ╠╣╢ ─ ╛

─ ⅜⁸ ≢ ∂≡⅔╡⁸ ⌂ ╙

⇔≡™╢⁹ 

ⱪꜝfi◒♩fiה  

 ̧ ⱪꜝfi◒♩fi⌐≈™≡⁸ ─ ⁸

⌐⅔↑╢ ─ ⁸ ─ ⅜

↕╣≡™╢⁹∕─╒⅛⁸ ─◦●♥ꜝ ─

≤⌂╢ ⇔√ ╛ ─ ⅜

⅜∫≡™╢ ⅜№╢⁹ 

─  

 ̧ ⸗♦ꜟ≤ ◦♫ꜞ○╩ ™√

│ ╦╣≡™⌂™╙──⁸ ↄ─

─ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╢ ╩ ∆╢ ╛

─ ⌐╟∫≡⁸▪꞉ⱦ⌂≥─ ─

⅜ ∆╢≤ ↕╣≡™╢⁹ 

ה  

 ̧ ─ ◖fiⱩ11 ≢│⁸ ─

⌐╟╡∆═≡─ ≢ ⅜ ⌐ ∆

╢⁸╙⇔ↄ│ ⅜ ∆╢ ⅜№╢

≤ ↕╣≡™╢⁹RCP8.5◦♫ꜞ○≢│ ╩

╦∑√ ⅜ 2090 ≢│ 1980 ─ 0

25%⌐ ⇔⁸RCP4.5◦♫ꜞ○≢╙11 4

─◖fiⱩ⅜ ⅛╠ ∆╢ ⅜№

╢≤ ↕╣≡™╢⁹ 

 ̧ ꞉◌ⱷ ≢│⁸RCP8.5◦♫ꜞ○─ ⁸21

⌐│ ⇔ ⅜ ≤ ═≡ 1 יִ

ↄ⌂╢↓≤╛ ⅜ ↄ⌂╢↓≤⅜ ↕╣≡

™╢⁹ 

 ̧ ⱡꜞ ≢│⁸RCP2.6◦♫ꜞ○─ ⁸2050

⌐│ ⌐╟╡ ─ ⅜ ≤

═≡ 20 ╣╢≤ ↕╣≡™╢⁹

RCP8.5◦♫ꜞ○─ ⁸2050 ⁸2090 ⌐

⌂╢⌐≈╣≡ ⅜ ⇔⁸

─ ╛ ⅜ ↕╣╢⁹ 

 ̧ ≢│⁸ ⌐╟╡ⱱfi♄꞉ꜝ

▪◌⸗◒─ ⅜ ⇔⁸2100 ⌐│ ─

™ ≢ ∆╢≤ ↕╣≡™╢⁹ 

 ̧ RCP2.6◦♫ꜞ○─ ⁸ ─◌☺ⱷ─

⌐│⁸ ⌐╟╢ ─ ─╖

∆╢⁹RCP8.5◦♫ꜞ○─ ⁸ ⌐╟╢

≤ ─ ─ ⌐╟╡⁸2090

⌐│↓╣╕≢ ≢№∫√ ≢ ⅜

⌐⌂╢≤ ↕╣≡™╢⁹ 

 ̧ RCP2.6◦♫ꜞ○─ ⁸ ⅛╠

─◌☺ⱷ ─ ⌐≈™≡⁸2050 ≢│

─ ╩ ≢⅝╢⅜⁸RCP8.5◦♫ꜞ○─ ⁸

─ ≢ ⌐ ∆╢ ⅜№╢

≤ ↕╣≡™╢⁹ 

ⱪꜝfi◒♩fi  

 ̧ ─ ⌐ ∆╢ ⌐╟╢

─┼™ ꜞ☻◒─ ⅜ ↕╣≡™╢⁹ 

 

 

RCP2.6 ┘ 2ϴ

 

 
 

RCP8.5 ┘ 4ϴ

 

 

 

 

⌐╟╢ ─ ─

⁸ ─ ⁸ ─ ─

╛ ─ ⅜ ⌐ ∂≡™╢⁹╕

√ ┼─ ⅜ ™ ─

─ ╙ ↕╣≡™╢⁹↕╠⌐

ⱪꜝfi◒♩fi─ ─

╛ ⁸ ≢─ ─

⅜ ↕╣≡™╢⁹↓℮⇔√

│ ⌐ ╪≢⅔╡⁸ ⌐

┼─ ⅜ ™ ⌐⅔™≡ ה

┼─ ⅜ ⌐⌂╢⁹ 

RCP2.6 ┘ 2ϴ  

I PCC ⌐╟╢≤⁸ ─

╩ ↑╛∆™ ╩ ∆╢ ─

╛◖fiⱩ │⁸2ϴ╩ ⅎ╢

≢ ™ꜞ☻◒⅜ ↕╣≡™╢⁹

┼─ ≤⇔≡⁸ⱡꜞ ≢│ ─

─ ╣⌐╟╢ ─

⁸ ─◌☺ⱷ ─ ≢│

⌐╟╢ ─ ⅜ ↕

╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

─◖fiⱩ≢│ ─

⌂ ⁸ⱡꜞ ≢│ ─

╛ ⁸꞉◌ⱷ ≢│⁸

⇔ ─ ╣╛ ─ ⅜ ↕╣

≡™╢⁹▪◌⸗◒≢│ ╛

⁸◌☺ⱷ≢│↓╣╕≢─ ≢─

⅜ ↕╣≡™╢⁹ 
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1
0
 

   ─  ↕╣╢  
 

   
   

 

ה

 

ה 

♄ⱶ  

 ̧ ─ ⌐⅔↑╢ 1981 2007 ─ ╩

═√≤↓╤⁸265 ─℮∟⁸ │ 76%⁸

│ 94%≢ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ─ ⌐ ℮ ─ ⅜ ↕╣≡™

╢⅜⁸ ─ │⁸ ⌐⅔™≡ ∏⇔╙

─ ≤ ≢⅝╢╦↑≢│⌂™≤─

╙№╢⁹ 

 ̧ ≢⁸ ⅜ 10ϴ╩ ⅎ╢≤▪○◖─

⅜ ↄ⌂╢ ╩ ∆ ╙№╡⁸ ⌂

⅜ ≢№╢⁹ 

 ̧ RCP2.6⁸8.5◦♫ꜞ○╩ ™√ ≢⁸

37─♄ⱶ─℮∟⁸ ⌐ ↕╣╢♄

ⱶ⅜ 2100 ≢ ⇔⁸ ⌐ ≢─

⅜ ↄ⌂╢ ⅜№╢⁹ 

 ̧ │ ≢№╢╙──⁸RCP8.5◦♫ꜞ

○╩ ™√ ≢⁸ ⁸ ≢│⁸21

─ ⁸ ─ ╛⁸

⌐ ℮ ─ ⅜ ↕

╣≡™╢⁹ 

 ̧ RCP8.5 ◦♫ꜞ○╩ ™≡ ─♄ⱶ

╩ ⌐⇔√ ≢│⁸ ─ ─

⌐ ℮ SS ─ ⌐╟∫≡⁸ ─

⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹√∞

⇔⁸ ┘ ⅜

⌐ ⅎ╢ │⁸ ─

⌐╟∫≡ ⌂╢ ╙ ↕╣≡™

╢⁹ 

 ̧ ⌐╟╢ ╛ ─

─ ⌐ ℮ ─ ╛ ─

╛ ─ ⌐╟╢ ⱶ♄ה

┼─ ⌐≈™≡│⁸ ⌂ ─

│ ≢⅝≡™⌂™⁹ 

RCP2.6 ┘ 2ϴ

 

 
 

RCP8.5 ┘ 4ϴ

 

 
 

 

⌐⁸ ♄ⱶ ⌐⅔™≡⁸◌

ⱦ ⱪꜝfi◒♩fi─

⌐╟╡ ⅜ ╛⁸ ─

⅜ ⇔≡™╢≤─

⅜ ↕╣≡™╢⁹ ╛♄ⱶ

│⁸ ה ─ ⌐╟╡♄ⱶ

≢─ ╛ ⱪꜝfi◒♩fi─

─ ╛ ∆╢ ─ ⁸

─ ─ ⌐╟╢

─ ─ ⁸ ⌐ ⇔

™ ⅜ ↕╣╢⁹╕√⁸

≢╙ ─ ╛ ─ ⅜

↕╣≡™╢⁹ ⱶ♄ה ─ ה

─ │⁸ ≤⇔≡⁸ ⌐

ⅎ╢ │ ≢№╡⁸ ⌐

℮ ┼─ ⌐⅔↑╢◖☻♩─

≤™∫√ ┼─ ╙ ↕╣╢⁹

─ │ ─ ⱶ♄ה ≤

⌐ ┘⁸ ┼─ ╙ ╘⁸

⇔√ │ ⌐ ⌐ ∑

╢╙─≢│⌂™⁹ 

RCP2.6 ┘2ϴ  

37 ─♄ⱶ⌐⅔™≡ 2010 2050

⁸2050 2100 ⌐⅛↑≡Chl-a

│∕╣∙╣ ⇔⁸ ≤ ↕╣╢♄ⱶ

─ ╙ 2100 ≢│ ≢ 6

≤⌂╢↓≤⅜ ↕╣≡™╢⁹ 

RCP8.5 ┘4ϴ  

37 ─♄ⱶ⌐⅔™≡ 2010 2050

⁸2050 2100 ⌐⅛↑≡Chl-a

│∕╣∙╣ ⇔⁸ ≤ ↕╣╢♄ⱶ

─ ╙2100 ≢│ ≢12

≤⌂╢↓≤⅜ ↕╣≡™╢⁹ ⁸

≢│⁸21 ─ ⁸ ─

╛⁸ ⌐ ℮ ─ ⅜

↕╣≡™╢⁹ ♄ⱶ⁸ ﬞ ♄ⱶ⁸

♄ⱶ⁸ ♄ⱶ≢│⁸ ─ ⌐ ℮SS

─ ⅜ ↕╣⁸ ─ ⅜ ∆╢

↓≤╙ ↕╣≡™╢⁹ 
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1
 

   ─  ↕╣╢  
 

   
   

 

  ̧ ─ ─1981 2007 ─ ╩ ═√≤↓

╤⁸3,121 ─℮∟⁸ │ 73%⁸ │ 77%≢

─ ⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ─ ⌐ ℮ ─ ╙ ↕╣≡™╢

⅜⁸ ─ │⁸ ╛ ╛

⌂≥⌐╙ ↕╣╢√╘⁸ ⌐╟

╢ ─ ╩ ⌐ ∆╢ ⅜№╢⁹ 

 ̧ ⌐⅔™≡│⁸ ─ ⁸ ─

⌐╟╡ ⅜ ∆╢↓≤⅜ ↕╣≡

™╢⁹ 

 ̧ 30 ─ ⌂ ⌐╟╡⁸ ≢ ⅜

↓╡⁸ ─ ⌐ ⅜ ⇔√↓≤╛⁸ ≢

│⁸ ⌐ ⌐╟╡ ⅜ ⇔√↓≤⌐╟╡

⅜ ⇔⁸ ─ ⅜ ↕╣√↓≤╙ ↕

╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ─ ≤⇔≡⁸ ≤

⇔≡ ⌐ ↄ─ ⅜ ∆╢ ≤

⅜ ∆╢ ─ ─ ╩ ∆╢ ╙

№╢⁹ 

 ̧ 1980 ─ ╦╡⅛╠⁸ ⌐ ℮ ─ ─

─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐⅔↑╢ ─ ─ ≢

│⁸1994 2003 ─ ⅜ 11.9ϴ≢№∫√

─⌐ ⇔≡⁸2030 2039 ≢│ 12.4ϴ⌐

∆╢↓≤⁸ ⌐ ⌐ ⅜ ⅝ↄ⌂╢

↓≤⅜ ↕╣≡™╢⁹ 

 ̧ 2090 ╕≢⌐ ≢ ⅜ 8

24% ∆╢↓≤╛ ™ ─ ─

⌐╟╡ 9 ⌐ ╙ ⅜ ∆

╢↓≤⁸8 ─ ⅜ 5 75% ∆╢≤

⅜ 1 20% ⇔⁸1 30%

⅜ ∆╢ ╙ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╢ DO ─ ⁸DO ─

╩ ∫√ ⌐╟╢ ╛

─ ⁸ ⱪꜝfi◒♩fi─ ⌐

╟╢ ─ ╙ ↕╣≡™╢⁹ 

 ̧ ⌐⅔↑╢ ─ ⌐╙

╩ ╓∆↓≤⅜ ↕╣≡™╢⁹ 

 Ί 

─ │ ─ ⌐ ┬⁹

⌐╟╢ ─ │⁸ ─ ╩

↕∑╢ ⅜№╢⁹ 

╕√⁸ ⌐╟╡ ≢ ╢

⌂ ─ ┘ ⅜ ∆╢

≢│⁸ ─ ╩ ↕∑╢⁹

╛ ─ ⌐╙╟╢⅜⁸ ╛

─ ה ─ ⌐⅔↑╢

⌐╟╡ ∂╢ꜞ☻◒│⁸ ה ה

─∆═≡─ ⌐⅔™≡⁸∕─

─ ╛ │ ≤ ↕╣╢⁹ 

 

  

 

ה

 

 

┘ 

 

 ̧ 207 ─ ♃כ♦ 1970 2010

╩ ⇔√ ⁸132 ≢ ⌂

0.039ϴ/ ⁸ 0.001ϴ/ 0.104ϴ

/ ⅜ ↕╣≡™╢⁹⌂⅔⁸↓─ ⅜ ╠

╣√ ⌐│⁸ ⌂ ╩ ↑√ ⅜ ╕

╣≡™╢↓≤⌐ ⅜ ≢№╢⁹ 

 ̧ ≢│⁸ ⌂ №╢™│

│ ╘╠╣⌂⅛∫√≤─ ╙№╢⁹ 

 ̧ 289 ─ ─ pH ♃כ♦ 1978 2009

╩ ™≡ ⇔√ ⁸ ⌂

0.0014/ 0.0024/ ⌐№╢↓≤⅜ ↕╣≡

™╢⁹ 

 ̧ ─ ה ─ ╩

∫√ ⌐⅔™≡│⁸RCP8.5◦♫ꜞ○╩

≤⇔≡⁸ ⌐⅔↑╢ ⅜ ↄ

≢ 6 ─ 3.58 ⁸ │ 12 ─

2.84 ─ ⅜ ∆╢ ╙№

╢⁹ 

 ̧ ─ ─ ⌐≈™≡ ⇔√

≢│⁸ 2ϴ ⇔⁸ ⌐

≢─ ⅜ ≢№╢ ⅜ ™⁹ 

 ̧ ╩ ≤⇔√ ≢│⁸2046 2065

⌐⅔↑╢ AMeDAS ⌐⅔↑╢

─ 10 m/s ─ │

∆╢ ⅜ ↕╣≡⅔╡⁸DO ─

⅜ ≤⌂╢ ╣╙№╢↓≤⅜ ↕

╣≡™╢⁹ 

 

 Ί 

─ │ ─ ┘

⌐ ┘⁸ ⌐⅔↑╢

─ ⁸ ⁸

⌐⅔↑╢ ─ ─

─ ⅜ ↕╣╢⅜⁸ ╛

⁸ ─ ⌂≥─ ⅛

╠ ⅎ╢≤⁸∕─ ─ ╛ │

≤ ↕╣╢⁹ 
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   ─  ↕╣╢  
 

   
   

 

  

( ) 

 ̧ ─ ⅜ ⇔≡⅔╡⁸ ה ⅜

ↄ↓≤ ⌐╟╡ ≢ ⅜ ⇔⁸

⅜ ↕╣≡™╢ 

 ̧ 1980 2009 ─ ─ ╙ ⅜ ↄ⌂

╢ ⅜№╢⅜⁸ ⌐╟╡ ⅜ ⅝™⁹

≢№╢ ⌂≥≢│⁸ ⌐⅔↑╢ ⅜

∆╢↓≤⅜ ↕╣≡⅔╡⁸ ≢│⁸

─ ⌐╟╡ ─ ⅜ ∆╢↓

≤╙ ↕╣≡™╢⁹ 

 ̧ ⌐ ℮ ⌐╟╢ ⌐╙

∆═⅝ ┼─ ⁸ ─ ⌐╟╢

⌐⅔↑╢ ─ ─ ⌐

⇔≡│⁸ ≢ ⌂ │ ≢⅝≡

™⌂™⁹ 

 ̧ ≤ ≢│ 2015

2039 ⅛╠ ─ ⅜ ↕╣≡™

╢⁹╕√⁸ ─ ⌐╟╢

─ ─ ⁸↓╣⌐ ℮ ─ ≤

─Ⱶ☻ⱴ♇♅⅜ ∂╢≤⁸ ⁸

⁸ ─ ↄ─ ⌐ ╩

ⅎ╢ ⅜№╡⁸ ⅜

⅝™⁹ 

 ̧ ─ ⌐╟╢ ─

─ ╩ ⇔√ ≢│⁸

≢ ─ ⅜ ⌐ ∆╢

⅜№╢↓≤⅜ ↕╣≡⅔╡⁸ ┼─

⅜ ⇔√ ⁸ ╩

⇔≡™╢ ┼ ⅜ ∂╢ ╣⅜№╢↓

≤╙ ↕╣≡™╢⁹╕√⁸ ≢│⁸

21 ⌐⅔™≡⁸ ⅜ ™

⁸╙≡™⅔⌐☻כ◔ ─ │

╟╡╙ ↄ⌂╡⁸ ╙ ┘╢↓

≤⅜ ↕╣≡™╢⁹ 

 ̧ ↓─╒⅛⁸ ≢ ⌐ ╩⇔√

│ ≢⅝≡™⌂™╙──⁸

⌐╙ ∆═⅝ ┼─

⁸ ─ ⌐╟╢ ⌐⅔

↑╢ ─ ⌐╟╢ ┼─

⌂≥⅜ ↕╣╢⁹ 

 

 

RCP2.6 ┘ 2ϴ

 

 

 

 

RCP8.5 ┘ 4ϴ

 

 

 

 

⌐ ⅜ ┬⁹ ⌐ ╩

≤∆╢ ⌐ ⅝⌂ ⅜ ┘⁸ ─

≤≤╙⌐ ─ ─ ⌐

℮ ─ ╛ ─

│ ─ ⌐ ⌂ ╩ ╓∆⁹

│ ⁸ ⁸ ⌂≥

ↄ─ ⌐ ╩ ⅎ╢ ⅜№

╡⁸ ⅜ ⅝™⁹RCP2.6⁸

8.5 ◦♫ꜞ○≤╙⌐ ⁸ ─

─ ─ ╩ ∆╢

╙№╡⁸ ⇔≡™ↄ↓≤⅜ ≤

⌂╢⁹ 

RCP2.6 ┘ 2ϴ  

2081 2100 ─ ⅛⅝ ≢│⁸

⁸ ⌐⅔™≡ ⌂

⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

─ ─ ⌐╟╡⁸ ↄ─

≢│ ─ ─ │

≢№╢ ╙ ↕╣≡™╢╙──⁸

─♄ⱶ ⅜ ∆╢

⅜ ↕╣≡⅔╡⁸ ♄ⱶ≢

│⁸ ─ ─ ⌐╟╡⁸

⌐ ⅜ ∆╢ ⅜ ↕╣

≡™╢⁹╕√⁸2081 2100 ─ ⅛⅝

≢│⁸ ⁸ ╛

≢╙ ∆╢↓≤⅜ ↕╣≡™╢⁹

─ ─ ⌐╟╡⁸

─ ┼─ ╙ ↕╣≡

™╢⁹ 

 

 

 
 

 



 

 

 

3
1
3
 

   ─  ↕╣╢  
 

   
   

 

ה

 

  

( ) 

 ̧ ⌐╟╢ ╛ ─ ─

⌐ ℮ ─ ─ ⌐≈™≡│⁸ ≢

⌂ │ ≢⅝≡⌂™⁹ 

 ̧ ⅜ ™≡™╢ ⅜ ⇔≡™╢↓

≤╛⁸ ⌐⅔↑╢ ⌂ ─ ⌐╟╡

⅜ ∆╢↓≤╙№╢⁹ ⌐ ≢│⁸

─ ⌐╟∫≡ ⌐ ⅜ ⇔≡

⅜ ∂⁸ ╛ ⁸ ┼─

⅜ ∂≡™╢ ⅜№╢↓≤╙ ↕╣≡™

╢⁹ ─ ⌐╟╢ ─ ─ ⌐

≈™≡│⁸ ≢ ⌂ │ ≢⅝≡

⌂™╙──⁸ ⌐ ℮ ─ ╛

⁸ ─ ה ⌐╟∫≡⁸ ⌂

─ ꜠fi☼⅜ ∆╢ ⅜ ↕╣⁸╕√

⌐╟∫≡ ⌐ ⇔√ ⅜ ↕╣≡

™╢⁹ 

 ̧ ╛ ╩ ≤⇔⁸

⌐╟╢ ╛ ─ ─

⌐ ℮ ─ ⌐≈™≡ ⇔√

⅜№╢⁹ ⌐⅔™≡⁸21

≢│ ┘ ⁸

│⁸11 4 ⌐ ╟╡ ⁸5 6 ⌐

╟╡ ∆╢ ⅜ ↕╣≡⅔

╡⁸ ╩ ∆╢ ┼─ ⅜

↕╣╢⁹╕√⁸ ╩ ⌐

⇔√ ≢│⁸2081 2100 ⌐⅛↑≡

─ ⌐⅔↑╢ ─ ⅜ ↕

╣≡™╢⁹ 

 ̧ ⌐ ™ ⅜ ⇔⁸

⅜ ∂╢↓≤⌐≈™≡│⁸ ≢

⌂ │ ≢⅝≡™⌂™⁹ 

 ̧ ≢ ⌐ ╩⇔√ │

≢⅝≡™⌂™╙──⁸ ─ ⌐

╟╢ ─ ⁸ ┼─ ⅜

↕╣╢⁹╦⅜ ─ ⌐№╢ ╛

≤⇔≡│ ⅜ ™↓≤⅛

╠⁸ ⌐╟╢ ┼─ │↕

╒≥ ⅝ↄ⌂™≤ ↕╣╢⅜⁸ ╩

⇔≡™╢ ≢│⁸ ─ │

⅝ↄ⌂╢↓≤⅜ ↕╣╢⁹ 

  

─ │ ⌐ ┬⁹ ─

⌐⅔↑╢ ─ ⅜ ↕╣≡

™╢ ╙№╡⁸ ╩ ≤⇔≡

™╢ ≢│ ╩ ↑

╢⁹√∞⇔⁸╦⅜ ─ ⌐№╢

≢│⁸ ╩ ≤⇔≡⅔╡⁸

≤⇔≡╙ ⅜ ™⁹⇔

√⅜∫≡⁸ ⌐╟╢ ┼─

│↕╒≥ ↄ│⌂™≤ ↕╣╢⁹

≢⁸ ╛ ⌐╟╢ ─

│ ∆═╡ ─ ─ ⌐

⅝ ↄ ∆ ╢ ⁹

  
  

 

  ̧ ≤ ─ ⌐≈™≡⁸ ≢│⁸

⌐ ∂≡ ⅜ ∆╢↓≤⅜ ≤

⇔≡ ╣≡™╢⁹ 

 ̧ ≢│⁸ ┼─ ≤⇔≡⁸ ⅎ

╛ ─ ⁸ ↑ ⇔ ─ ⌐ ℮

⅜ ↕╣≡™╢⁹ 

 ̧ ≢⁸ ⌐╟╢ ╩ ⌐

⇔√ │ ≢⅝≡™⌂™╙──⁸

─ ⌐╟╢ ─ ⅜

↕╣╢⁹ 

 ̧ ≢2030 ⌐ ─ ⌐╟╢

─ ⅜ ↕╣≡⅔╡⁸∕

─ ─ ╙ ╘⁸ ─ ⌐╟∫≡

─ ⅜ ∆╢↓≤⅜ ↕╣╢⁹ 

 ̧ ה ─ ה ╩ ⇔≡

2050 ─ ה ╩ ⇔√ ⌐⅔

™≡│⁸ ─ ─ ╙ ⇔⁸

ה ─ ⅜ ⌐ ↕╣

╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ≢│ ─ ┘

⌐╟╡⁸ ⅜ ⇔⁸2007

─ ≢│♄ⱶ ⅜ ∆╢≤™∫

√ ╙№╢⁹ 

 Ί 

─ │ ⌐ ┬⁹ ⁸

─™∏╣⌐╙ ⅜ ┬↓≤⅜

↕╣╢⁹ ⌐⁸ ⌐ ╩ ∆╢

╛⁸ ─ ⌂

╩ ≤∆╢ ⁸ ה

│ ⌂ ה ─ ≤⌂╡

╢⁹√∞⇔⁸∕╣╠─ ─ ⌐≈

™≡│ ≢ ⌐ ⅝™≤ ↕╣

╢ ⌂ │⌂™⁹   
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   ─  ↕╣╢  
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ה

 

 ̧ ╛ ─ ─ ⌐ ™⁸

ה ─ ⁸ ♃▬ⱪ⁸

─ ⅜ ↕╣≡™╢⁹ ⌂ ≤⇔≡

│⁸ ─ ⁸Ɫ▬ⱴ♠╛♅◦ⱴ◙◘ ─

┼─ ⁸ ─ ⅜ ↕

╣≡™╢⁹ 

 ̧ ─ ─ ≤ ─

⌐╟╡⁸ ─ ≤ ─∏╣

─ ⌐╟╢ ─ ⅜ ↕

╣≡™╢⁹ 

 ̧ ה ─ ה ⁸ ┘ ꜝ

▬♅ꜛ► ⌐≈™≡⁸ ─ ╛ ⅜

↕╣≡™╢⁹ ⅎ┌⁸Ɫ▬ⱴ♠⁸◖ⱷ♠●⁸

┘◦ꜝⱦ♁│21 ⌐ ─ ⅜

⌐ ═≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╢ ─

─ ╙ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╡ ─ ⅜

↕╣⁸ ─  ⅜ ╕╢↓≤⌐╟╢

─ ⁸ ╛♅◦ⱴ◙◘─

⌂≥─ ⅜ ∆╢≤ ↕╣≡™

╢⁹ 

 ̧ ─ ≤ ─ ⌐╟╡⁸

─ ─ ≤ ─

⅜ ↕╣⁸ ╩ ∆╢ ≤─

ⱨ▼ⱡ꜡☺◌ꜟⱵ☻ⱴ♇♅─ꜞ☻◒⅜ ╕╢≤

↕╣≡™╢⁹ 

 

 

─ │ ─ ⌐ ┬⁹

┘ ┼─ ─ │⁸

⌐ ∆╢ ⌂ ─

≤⌂╢⁹╕√⁸ ─ │

─ ╩ ⅝ ↓⇔⁸ ⌂

╛ ⁸ ─ ה ╩

╙√╠∆⁹↓╣╠─↓≤│⁸ ה

Ɫⱦ♃♇♩ה ה ─

⌐≈⌂⅜╢⁹╕√⁸ ╛

─ ⌐╟╡ ─

│ ⅝ↄ ↕╣⁸∕╣⌐╟╡

─ ╛ ─ ⅜

↓╢ ⅜ ™⁹ 

  

─  

ₒ ─ ₓ

™ 

ₒ ─ ה ⌂

⅜ ⌂

ₓ ™ 

 

ה

 

 ̧ ⌐ ℮ ה ─ ─ ╛

─ ⌐≈™≡⁸ ─ ה ⌐

⅔↑╢ ─ ─ ─ ⅜ ↕╣

≡™╢ ⁸ ─ ⌐⅔↑╢

─ ─ ⌂ ⁸ ┘ ─

─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟∫≡⁸ ⅛╠ ⌐⅛↑≡

⅜ ⌐ ⅝ ╦∫√ ⅜

™≤ ⅎ╠╣≡™╢ ⅜ ⌐⅔™≡

↕╣≡™╢⁹ 

 ̧ ─ ⌐≈™≡⁸ ─ ⅜

↕╣≡™╢ ⅜№╢⁹ 

 ̧ ─ ⌐⅔™≡│⁸ ─ ↑⅜ ™ ⌐

│ ─ ╟╡╙ ⅜ ╕╢↓

≤≢⁸ ≤─Ⱶ☻ⱴ♇♅⅜ ⇔⁸ ⅜

∆╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ─ ↄ│⁸ ⅜╟

╡ ⁸ ┼ ⇔⁸ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ ⌐⁸Ⱪ

♫ │ 21 ⌐ ─ ⅜

⌐ ═≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ─ ↄ│⁸ ⅜

⁸ ┼ ⇔⁸ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ √∞⇔⁸ ─ ⌐≈™≡│⁸

╛ ⁸ ─ ⌂≥⌐╟╡

∆╢≤™℮ ╙№╡⁸ ⅜

⅝™⁹ 

 ̧ ─CO2 ─ │ ╛

⌂≥⁸ ─ ⌐ ╩ ⅎ

╢↓≤⅜ ↕╣≡™╢⁹ 

RCP2.6 ┘ 2ϴ

 

 

 

 

RCP8.5 ┘ 4ϴ

 

 

 

  

 

─ │ ⌐ ┬⁹ ⌐

─ ≢│⁸ ─ ─ ⁸

─ ⅜ ™⁹╕√⁸ ─ ה

╛ ─ ─ ↕│

⌐ ∆╢ ⌂ ─ ≤⌂

╢⁹╕√⁸ ─CO2 ─ │⁸

─ ⌐ ╩ ╓∆

⅜№╢⁹ ⌂ ה♩♇♃Ɫⱦה ─

⌐≈⌂⅜╢╙─≢№╡⁸ ≢─

⅜ ™⁹ 

RCP2.6 ┘2ϴ  

Ⱪ♫⌐⅔™≡│⁸ ─ │

─ 97.5%≤⌂╢↓≤⅜ ↕╣≡⅔╡⁸

RCP8.5 ◦♫ꜞ○≤ ⇔≡ ↄ─ ⅜

∆╢↓≤⅜ ↕╣≡™╢⁹╕√⁸▪◌●

◦⌐⅔™≡╙⁸RCP2.6◦♫ꜞ○ ⌐⅔↑╢

│ ≤ ⌡ ⅜⌂™≤ ↕

╣≡™╢⁹ ⁸↓╣╠─ │

─ ≢№╡⁸ ─ ⱪ꜡☿☻ ⅜

↕╣≡™⌂™↓≤⌐ ⅜ ≢№╢⁹ 

RCP8.5 ┘4ϴ  

Ⱪ♫⌐⅔™≡│⁸RCP8.5◦♫ꜞ○ ⌐⅔↑╢

─ ─ │⁸ ─

22%≤⌂╢↓≤⅜ ↕╣≡™╢⁹╕√⁸

SRES A1B◦♫ꜞ○⌐⅔™≡│⁸ ⌐⅔™

≡╙Ⱪ♫ ─╕╕ ∆╢ │⁸

─11.4%≤⌂╢↓≤⅜ ↕╣≡™╢⁹SRES A2

◦♫ꜞ○⌐⅔™≡│⁸ ─ ⌐⅔™≡2100

╕≢⌐ ─ ⅜ ה ∆╢↓

≤⅜ ↕╣≡™╢⁹ ⁸↓╣╠─

│ ─ ≢№╡⁸ ─ ⱪ

꜡☿☻ ⅜ ↕╣≡™⌂™↓≤⌐ ⅜

≢№╢⁹ 

 

  

─  

ₒ ─ ₓ

 

ₒ ─ ה ⌂

⅜ ⌂

ₓ  

 

                                                        
88⁸ ≢│⁸∕╙∕╙ ≤⇔≡≢⅝╢↓≤⅜ ╠╣≡⅔╡⁸ ∕─╙─╩ ∆╢ ⇔⅛ ⅜⌂™≤™℮ ╙№╢⁹∕─╟℮⌂ ⁸ ─ ⌐⅔↑╢₈ ─ ה ⌂ ─ ⌂ ₉─ ≢ ╩ ℮↓≤│ ⇔ↄ⁸₈ ─

₉─ ─╖≢ ╩ ∫≡™╢⁹ 
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1
5
 

   ─  ↕╣╢  
 

   
   

 

 

 

 

 

ה

 

 

 ̧ ─◔♄ⱴה◒♅►♁►⸗ ┘ ⌐⅔↑╢

⅜ ↕╣≡™╢⁹ 

 ̧ ⱴ♄◔ה⸗►♁►♅◒ ─ ה ─ ─ ─

⌐≈™≡⁸ ─ ≢ ♅ꜛ► ─ ⅜

↕╣≡™╢╙──⁸ ≢ ⌂ │

↕╣≡™⌂™⁹ 

 ̧ ⸗►♁►♅◒≤ⱴ♄◔⌐≈™≡⁸ ⌐

℮ ─ ה ┼─ ⅜ ↕

╣≡⅔╡⁸4ϴ─ ╩ ⇔√ ⁸

⅜ ╟╡ 500km ∆╢ ⅜№╢⁹ 

 ̧ ─ ≢⁸ ─  │⁸

≢│ ─ │ ↕™≤ ↕╣≡

™╢⁹ ⅜ ™ ╛ ≢─⁸▪◌

◦♦⁸▬♯◦♦⌂≥─ ╩ ∆╢

─ │⁸ ∆╢ ⅜№╢⁹ 

 ̧ √∞⇔⁸ ה │⁸ ─ ⌐

≈™≡│ ⌂ │↕╣≡⅔╠∏⁸ ─

⅜ ╕╣╢⁹ 

 

 

 

 

⸗►♁►♅◒⁸ⱴ♄◔⌐≈™≡⁸ ─

ה ┼─ ⅜ ↕╣≡⅔╡⁸

─ ⌐╟╢ ─ ⅜ ↕╣

╢⁹ ⁸ ─ ─ ⌐

∆╢ ⌂ │ ↕╣≡™⌂

™⁹╕√⁸ ה ⅜ ⌐

≢ ↕╣≡™╢↓≤⅛╠⁸ ─

⌐╟╢ ⅜ ⌐ ⅝™≤│ ™ ╣⌂

™⁹ 

  

─  

ₒ ─ ₓ

 

ₒ ─ ה ⌂

⅜ ⌂

ₓ  

  ̧ ─ ≢⁸ ≤ ─ ─ ⌐╟

╢ ☻♩꜠☻─ ⌐╟╡⁸☻◑ ⅜ ⇔≡™╢≤™

℮ ⅜№╢⁹ 

 ̧ ╟╡3ϴ ⅜ ∆╢≤⁸ ─ ⅜

⇔⁸ ⌐ ⅜ ⌂™ ≢⁸☻◑

─ ⅜ ∆╢↓≤⅜ ↕╣≡™╢

⅜⁸ ⅜ ≤⌂╢ ─ │ ↕™⁹ 

 ̧ 2050 ╕≢─ ╩ ⇔√ ⁸ ≢

╢≤⁸ ⅜ ™ ╛ ≢

⅜ ™↓≤⁸ ≢ ─ ™40⅛╠50

─ ⅜ ™↓≤⅛╠⁸ ┘

⌐ ⇔≡ⱴ▬♫☻⌐ ∆╢ ≤⌂╢⁹

√∞⇔⁸ ≢│⁸ ─CO ─

⌐╟╢ │ ↕╣≡™⌂™⁹☻◑

⌐ ⅎ╢ ─√╘⌐│ ─

⌂≥↕╠⌂╢ ⅜ ≢№╢⁹ 

 ̧ ─☻◑ ╩ ⌐ⱪ꜡☿☻⸗♦ꜟ╩

™≡ ╩ ⇔√ ⅛╠│⁸

⅛≥℮⅛⌐╟╢ ™│ ╠╣╢╙──⁸

≢ ⅜ ™ ≢│ ⌐№╢↓≤⅜

↕╣≡™╢⁹ 

 

 
 

 

─ │ 1000 ha≢№╡⁸↓

╣│ ─ 25%⌐ ∆╢⁹⇔√⅜

∫≡⁸ ─ │ ⌐ ┬⁹ ⌐

⅜ ⌂™ ≢☻◑ ─ ╩

↕∑⁸ ─ꜝfi♪☻◔כⱪ┼─

⌐≈⌂⅜╢╙─≢№╢⁹ 

  

─  

ₒ ─ ₓ

 

ₒ ─ ה ⌂

⅜ ⌂

ₓ  

 

 

 ̧ ≢♬ⱱfi☺◌╛▬ⱡ◦◦─ ╩ ⇔√

⌐⅔™≡⁸ ⅜ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐ ™⁸ ⅜ ⌐ ⇔√↓≤⅜

⌐╟╡ ↕╣≡™╢⁹╕√⁸♬ⱱfi☺◌─ ⅜

1978 ⅛╠2003 ─25 ≢ 1.7 ⌐ ⇔⁸ ─

47.9 ⌐ ┬≤™℮ ⅜ ╠╣≡⅔╡⁸↓─

≤⇔≡│ ╟╡╙ ─ ⅜ ⅝ↄ ⇔

≡™╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ♬ⱱfi☺◌─ │ ⌐╟╢ ⁸ ─

⁸ ─ ⌂≥⁸ ⌂ ⅜ ↕╣≡™╢⁹ 

 ̧ ♬ⱱfi☺◌─ ⌐ ℮ ┼─ ה ─

⅜ ↕╣≡™╢⁹ 

 

 ̧ ♬ⱱfi☺◌⌐≈™≡│⁸ ⌐╟╢

─ ≤ ─ ⌐╟╡⁸2103 ⌐⅔

↑╢♬ⱱfi☺◌─ │⁸ ─ 9

⌐ ∆╢≤─ ⅜№╢⁹ 

 ̧ ⁸▬ⱡ◦◦ ♬ⱱfi☺◌ ─ ⌐≈™≡

│⁸ ⌐╟╢ ─ ─

⌐≈™≡│ ⅜ ↕╣≡™⌂™⁹ 

 

 

♬ⱱfi☺◌─ ⌐ ℮ ─ ה

─ ⅜ ↕╣≡™╢⁹ ⁸

⌐╟╢ ─ ┘ ─

⌐╟╢⁸ ─ ⅜ ↕╣≡™╢⁹

─ │ ⌐ ┘⁸ ⌂ ♃Ɫⱦה

ה♩♇ ─ ⌂≥⌐≈⌂⅜╢⁹ ⌐

│⁸ ⁸ ⌂ ה ה

─ ⌂≥⌐≈⌂⅜╢╙─╙ ╕╣╢⁹ 

▬ⱡ◦◦ ⁸♬ⱱfi☺◌ ─ ─

─ ⌐≈™≡╙⁸ ⌐╟╢

⅜ ↕╣╢⅜⁸ │ ≢⅝⌂™⁹ 

  

─  

ₒ ─ ₓ

™ 

ₒ ─ ה ⌂

⅜ ⌂

ₓ ™ 

 

─  

ₒ ─ ₓ

≢│ ≢⅝⌂™ 

ₒ ─ ה ⌂

⅜ ⌂ ₓ

≢│ ≢⅝⌂™ 
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   ─  ↕╣╢  
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  ̧ ⌐ ℮ ┼─ ─ ⌐≈™≡⁸

≢ │ ≢№╢⁹ 

 ̧ ─ ⌐⅔↑╢ GHGⱨꜝ♇◒☻│⁸1980

⅛╠ 2009 ⌐╦√∫≡⁸CO2הN2O─ ⁸CH4

─ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─◌ꜝⱴ♠ ⌐⅔↑╢ ⱨꜝ♇

◒☻⌐≈™≡⁸ ─ ⌐ ™

⅜ ∆╢ ⅜ ↕╣≡™╢⁹╕√⁸

─ │⁸ ⌐╟╢ ─ ⌐╟

╢⁸ ─ ─ ⌐ ⅝ↄ ↕╣╢↓≤

⅜ ↕╣≡™╢⁹ 

 ̧ ─ ─ ⅜⁸ ─ ╛

⌐ ╩ ⅎ≡™╢ ⅜№╢⅜⁸ ♦

⌐♃כ ⇔ↄ⁸ ╩ ∆╢↓≤│ ⌂

≤⌂∫≡™╢⁹ 

 ̧ ─ ╛ ─ ⌐

╟╡⁸ ─ ⁸ ─

⅜ ⇔⁸ ─ ≤

─ ⁸ ⌐ ─

╩╙√╠∆ ⅜№╢⁹√∞⇔⁸

⌂ ≢№╡⁸ ⌂╢ ⅜ ≢

№╢⁹ 

 ̧ ⌐╟╡⁸ ─ ⌐ ℮

─ ⅜ ≢ ↕╣≡⅔╡⁸

─ⱨ▫כ♪Ᵽ♇◒ ╩ ∆╢ ⅜

╠╣≡™╢⁹ ⁸ ─ ⌐

℮ ─ ─ ⅜⁸

─ ┼─ ⌐╟╡ ⌐ ∆╢

╩ ∆ ╙ ↕╣≡⅔╡⁸ ─

⅜ ⌐ ⅎ╢ │⁸

─ ╛ ⌐╟∫≡╙┌╠≈⅝⅜№╢╙

─≤ ⅎ╠╣╢⁹ 

 ̧ ─ ☻♩♇◒ │⁸

⅜ 14 ⇔⁸ ⅜ 5

∆╢↓≤⅜ ↕╣≡™╢⁹ 

 

 

 

─ │ ⌐ ┬⁹╕√⁸

│ ─ ≤⇔≡ ≢№╢

↓≤⌐ ⅎ⁸ ⌐⅛⅛╢ ⅜

™↓≤│ ⌐ ∆╢ ⌂

─ ≤⌂╢⁹╕√⁸

─ ⅛╠⁸ ⌐

℮ ─ ⌐╟╡

⅜ ⇔⁸ ╩ ⌐ ↕∑

╢ ─ⱨ▫כ♪Ᵽ♇◒ ╩ ∆╢

⅜ ╠╣≡⅔╡⁸ ─╖⌂╠

∏ ◦☻♥ⱶ┼─ ╙ ↕╣

╢⁹╕√⁸ ⌐ ⇔≡│ ≢│

⌂ ⅜ ≢⌂™↓≤╩

∆╢≤⁸ ─ │ ⅝™≤

ⅎ╠╣╢⁹ 

  

─  

ₒ ─ ₓ

 

ₒ ─ ה ⌂

⅜ ⌂

ₓ ≢│ ≢

⅝⌂™ 

 

 

  ̧ │⁸ ⅛╠─ ─

╩ ↑╢√╘⁸ ─ ─╖╩ ⇔⌐ↄ

ↄ⁸ ⌐ ─ ╩ ╠⅛⌐⇔√ │

⌐│⌂™⁹ 

 ̧ √∞⇔⁸ ─ ⌐⅔™≡⁸ ⌐╟╡

⅜⌂ↄ⌂╡⁸ ─ ⅜ ⇔≡

∆╢ ⅜ ↕╣≡™╢⁹╕√⁸

⌐⅔↑╢ⱱfi⸗꜡◖ה♬◗꜡Ⱪ♫─ ─ ⌐

≈™≡⁸ ⌐╟╢ ─ ╣⁸ ┘ ⌂

╛ ─ ≤─ ⌐╟╢╙─

≤∆╢ ⅜№╢⁹ 

 ̧ 1900 ⅛╠ 2000 ⌐⅛↑≡⁸ ─ ⌐⅔

↑╢ ─ ⅜ ⇔≡⅔╡⁸↓─ ⌐│

┘ Ɽ♃כfi─ ⅜ ⇔≡™╢≤─

⅜№╢⁹ 

 ̧ ─ ⌐≈™≡⁸ ─ ╛⁸∕╣⌐

℮ ⱪꜝfi◒♩fiⱩꜟכⱶ─ ⅜ ↕

╣≡™╢⁹ 

 

 ̧ ≢ ⌐⅔↑╢ ╩ ⌐

⇔√ │ ╠╣╢╙──⁸

⅜ ⇔≡™╢ ™ ≢│⁸ ─

⌐╟╢ ─ ─ ה ≤⁸

↓╣⌐ ℮ ─ ┼─ ╛

⅜ ↕╣╢⁹ 

 ̧ ⌐╟╢▪○◖ ─ ⱪꜝfi◒♩

fi─ ≤⁸∕╣⌐ ℮ ─ ╛⁸

─ ─ ┼─ ⅜

↕╣≡™╢⁹ 

 ̧ ⌐╟╡⁸ ─ ╛ CO2

⅜⁸ ⱪꜝfi◒♩fi─ ╩

↕∑╢↓≤⅜ ╠⅛⌐⌂∫≡™╢⁹ 

 

 
 

│ ─ ╩ ⇔≡⅔╡⁸

│ ⌐╙⁸ ⌐╙ ╠

╣≡™╢⁹╕√⁸ ≤ ═≡

╩ ∆╢√╘⁸ ⌐╟∫≡

╩ ⅎ╢↓≤⅜ ≢№╢⁹⇔√⅜

∫≡⁸ │ ⅜ ∂√ ─

⅜ ↄ⁸⅝╦╘≡ ⌂ ─

≈≤ ⅎ╢⁹╕√⁸ ⌐⅔™≡╙

─ ⌐⅔™≡ ─ ─

⅜ ↕╣≡™╢ ⁸ ╛

⁸ ─ ─ ⌂ ⌐

⅔™≡ ⱪꜝfi◒♩fi─ ╛

─ ⅜ ↕╣≡™╢ ⁸

│ ─ ≢ ⌐ ∂╢

⅜№╢⁹ ⅎ≡⁸ ↄ─ ┘

∕─ │⁸ ⌐ ⌐ ↕

╣⁸ ⅛╠─ ⌐╟∫≡ ↕

╣⁸ ≢ ╛ ⌂≥─ ╩

↑⌂⅜╠ ⇔≡⅝√⁹⇔√⅜∫

≡⁸ ⌐ ™ ה ⅜

⇔√ ⁸↓╣╠─ ⌂

┼─ ╩ ⌐ ↕∑╢

⅜№╡⁸ ≤⇔≡ ↄ─ ⅜

╩ ↑╢ ⅜ ™⁹ 

  

─  

ₒ ─ ₓ

 

ₒ ─ ה ⌂

⅜ ⌂

ₓ  
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   ─  ↕╣╢  
 

   
   

 

 

 

 

 

  ̧ ⅜ ─ │ ╛ ⅜ ╦╣≡™╢√

╘ ⌐╟╢ ─ ┼─ ╩ ⇔

⌐ↄↄ⁸ ≢ ─ ╩ ⅎ√

│ ≢⅝≡™⌂™⁹ ≢⁸ ─

─ ה ╛ ה ─

─ ⁸ ⌐ ℮ ─ ⌐

∆╢ ⅜№╢ ⌐≈™≡─ ⅜ ╠╣╢⁹ 

 ̧ ⅜ ╟╡ 3ϴ ∆╢≤⁸

─ ⅜ ─ 7 ⌐ ∆╢↓

≤⅜ ↕╣≡™╢⁹╕√⁸ ה

≢│ ─ 1ϴ─ ≢╙⁸

⅜ ─ ⌐ ∆╢↓≤⅜ ↕

╣≡™╢⁹ 

 ̧ ─◌꞉◕ꜝ ─ ╛⁸◘◒ꜝ

ⱴ☻ ꜘⱴⱷ ─ ⁸▪ꜚ ⌐

≈™≡╙⁸ ⌐╟╢ ─ ה

╛ ⅜ ↕╣≡™╢ ⅜№

╢⁹ 

 ̧ ↓─╒⅛⁸ ≢ ⌐ ╩⇔√

│ ≢⅝≡™⌂™╙──⁸ ─

╟℮⌂ ⅜ ↕╣╢⁹ 

ü ╛ ─ ה ─ ⌐╟

╢⁸ ⌐ ╦∑√ ⁸ ⁸

╩ ℮ ┼─  

ü ─ ─ ⌐ ∆╢

⌂ ─ ⌐╟╢⁸ ─

┼─ ⁸ ┘∕╣⌐ ℮ ⁸

⁸ ┼─  

ü ⌐ ∆╢ ─ ⁸ ─

⌐ ℮ ┼─  

 

 

 

─ │ ⌐ ┬⁹

─ ≢№╢▬꞉♫ה▪ⱷⱴ☻

⌐⅔™≡│ ⌂ ─ ⅜

↕╣≡™╢↓≤ ⅛╠⁸ ⌐

≤ ⌂ ╩╙∟⁸ ╙ ╠╣╢

─ ≢ ⅜╟╡ ⌐

╣╢≤ ↕╣╢⁹╕√⁸ ⌐

│⁸ ╛ ─ ─

─ ⌐⅔™≡⁸ ╛

╩ ╘≤∆╢ ⌐ ≢

№╢√╘⁸↓╣╠─ ─ ⌐

≢№╢≤ ⅎ╠╣╢⁹ ⅎ≡⁸

─ ─ │ ─

⌐ ⅝⌂ ╩ ╓∆⁹⇔√⅜∫

≡⁸ ⌐ ℮ ╛ ⁸

─ ⌐╟╡⁸ ─ ╛

─ ─ ⌂≥╩ ∂√

─ ⅜ ⅝ ↓↕╣╢ ⅜№

╢⁹ ─ ─ ⌐

⇔≡⁸ │ ┼─

╩ ╖╢≤ ⅎ╠╣╢⅜⁸ ─

⁸ ⌐ ╠╣≡ ⇔≡™╢

╛⁸ ⌂≥─ ╛ ╩ ∆╢

⌐╟╡ ⅜ ↕╣≡™╢

⅜ ↄ⁸ ⅜ ⌐⌂╢⁹√∞

⇔⁸ ⌐ ═≡⁸ ⌂≥

≢ ≢⅝╢ ┼─ │⁸

⌐ ↕™≤ ↕╣╢⁹ 

  

─  

ₒ ─ ₓ

 

ₒ ─ ה ⌂

⅜ ⌂

ₓ  

 

  ̧ ─ │ ─ ⌂ ╩

ↄ ↑≡⅔╡⁸ ⌐╟╢ ╩ ⌐ ∂

√ │ ╠╣≡™╢⁹ 

 ̧ ─ ≢⁸ ⌐╟╢ ╛

─ ⁸ ─ ⅜ ╩╙√╠⇔√

⅜ ↕╣≡™╢⁹ 

 ̧ ⌐⅔™≡⁸ ⌂ ─ ─

─ ⌐ ℮ ⅛╠─ ┘

─ ─ ⅜ ↕╣≡™╢⁹ ⅎ≡⁸

─ ⌐ ™ ⅜

⇔⁸ ─ ⌐ ╩ ╓∆

↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ╛ ─ ⌐╟╡⁸

─ ⌐⅔↑╢ ┼─

⅜ ↕╣≡™╢⁹ 

 ̧ ≢ ⌐ ╩⇔√ ≤⇔

≡│ ≢⅝≡™⌂™╙──⁸ ─╟℮

⌂ ⅜ ↕╣╢⁹ 

ü ─ ─ 8 ╩ ╘╢

─ ┼─  

ü ─ ╛ ─ ⌐╟

╢ ─ ⌐⅔↑╢

Ⱶ☼◗◔ ┼─  

 ̧ ⌐ ∆╢ ╛

⌐ ℮ ⌐⅔↑╢

⅛╠ ┼─ ⁸ ─ ⌂

╢  

 

 

│ ─ ╩ ⇔≡⅔

╡⁸ ⌐ ↄ ╩ ↑≡

↕╣≡™╢⁹⇔√⅜∫≡

│⁸ ─╟℮⌐ ⌐╟

∫≡ ⌂╠┘⌐ ⌐

╩ ⅎ╢↓≤⅜ ⇔ↄ⁸ ⌐

⇔≡⅝╦╘≡ ⌂ ─ ≈≤

ⅎ╢⁹╕√⁸ ↄ─ ⁸≤

ↄ⌐ │⁸ ⅛╠─ ⌐

╟∫≡ ↕╣⁸ ≢ ╛

⌂≥─ ╩ ↑⌂⅜╠ ⇔≡⅝

√⁹⇔√⅜∫≡⁸ ⌐ ™ ה

⅜ ⇔√ ⁸ ↄ─

⅜ ╩ ↑╢ ⅜ ™⁹╕

√⁸ №╢™│ ≤ ╩

≈ ⌐ ∆╢ ⌐⅔™≡│⁸

─ ⌐ ℮ ╙

↕╣╢⁹ 

 

  

─  

ₒ ─ ₓ

 

ₒ ─ ה ⌂

⅜ ⌂

ₓ  

 



 

 

 

3
1
8
 

   ─  ↕╣╢  
 

   
   

 

 

 

 

 

  ̧ ≢⁸ ─ ⌐╟╡ ◘fi◗─

─ ⅜ ⇔≡™╢⁹2016 ⌐│⁸

─ ⌐⅔™≡ ─ ⌐╟╢

╙─≤ ⅎ╠╣╢ ⌂ ⅜ ⇔≡™

╢⁹ 

 ̧ ≤ ⌐⅔↑╢

◘fi◗─ ⅜ ⇔≡™╢⁹ 

 ̧ ⌐╟╡⁸ ◘fi◗ ─ ⌐⅔™≡

─ ⅜ ∂≡™╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ⱴfi◓꜡כⱩ⌐≈™≡⁸ ─ ⌐

℮ ─ ⌐╟╢╙─≤ ⅎ╠╣╢ ∟

╣⅜ ↕╣≡™╢⁹ 

 ̧ 4 ╩ ⇔√ ≢│⁸ ה ─

◘fi◗─ ⌐ ∆╢ ⅜ ≤

⌐╟╡ ⅛╠ ∆╢≤ ↕╣

≡™╢⁹ ⁸3 ╩ ⇔√ ≢│⁸

⌐⅔™≡╙ ⅜ ∆╢

≤↕╣≡™╢⁹ ⌐ ⇔√ ⅛╠ ╣√

≢│ ─☻♩꜠☻─ ╛ ─

⅜ ↕╣≡™╢⅜⁸∕─ ⁸ ⅛╠

╣√ ─◘fi◗ ⅜ ⌐ ∆╢⅛ ⅛

⌐≈™≡│ ⅜⌂↕╣≡™⌂™⁹ 

 ̧ ╙℮ ≈─ ─ ⌂ ≢№

╢ⱴfi◓꜡כⱩ⌐≈™≡│⁸ ─ ⌐

╟╢ ─ ╛ ┼─ ⅜ ↕╣

≡™╢⁹ ⌐⁸ ⅜ ≢ ↕╣≡™

╢ │⁸ ─ ╛ ╩ →⁸

╟╡ ⅜ ∆╢≤↕╣≡™╢⁹ ⌐⅔↑

╢ ─ ⌐≈™≡│ ≢│ ╠╣

≡⅔╡⁸ ⌐╟╢ ─ ╩ ∆

⅜№╢ ⁸ ─ ⌐╟╡

│ ⇔⌂™≤∆╢ ╙№╡⁸ ─

⅜ ╕╣╢⁹ 

 

RCP2.6 ┘ 2ϴ

 

 

 

 

RCP8.5 ┘ 4ϴ

 

 

 

  

 

◘fi◗∕─╙── ╛ ⌐ ⅜

∂╢≤≤╙⌐⁸◘fi◗ ⌐ ⇔≡

∆╢ ↄ─ ה ⌐ ⌂

╩ ╓∆⁹ 

╕√⁸ ≢│⁸◘fi◗ ─

⁸ ╩ ╗

┼─ ⅜ ≢№╢⁹↓╣╠─

─┼☻ⱦכ◘ ⌐≈™≡│⁸

₈ ≡™⅔⌐ⱦ☻₉כ◘ ╡

℮⁹ 

RCP2.6 ┘ 2ϴ  

⌐⅔™≡│ ⌐⅔™≡

╙ ה ⌐⅔™≡ ⅜

∆╢≤™℮ ⅜№╢(SRES B2)⁹

⁸IPCC 1.5ϴ ⌐╟╣┌⁸

◘fi◗ │ 2ϴ ≢№∫≡╙ ∆╢

◘fi◗ ─ 99%⅜ ─ꜞ☻◒⌐ ↕

╣╢≤⇔≡™╢⁹ 

RCP8.5 ┘ 4ϴ  

⌐ ℮ ▪ꜝ◗♫▬♩

─ ┼─ ≤⁸ ⌐

╟╢ ─ ┼─ ⌐ ╕

╣⁸ ⌐│ ⅛╠◘fi◗

─ ⅜ ∆╢↓≤⅜ ↕╣

≡™╢ SRES A2 ⁹ 

  

─  

ₒ ─ ₓ

™ 

ₒ ─ ה ⌂

⅜ ⌂

ₓ ≢│ ≢

⅝⌂™ 

ה

90
 

 ̧ ─ ⌐⅔™≡⁸ ─ ⌐ ™⁸

─ ⅛╠ ─ ┼─ ⅜ ⇔≡™╢

↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ◘fi◗─ ≢─ ⁸

┘ ─ ⌐⅔↑╢ ⅜ ↕

╣≡⅔╡⁸ ⅛╠◘fi◗ ┼─ ⅜

⇔≡™╢⁹ 

 ̧ ─ ─ pH│⁸ ↔≤⌐┌╠≈⅝⅜

⅝™╙──⁸ ⌐ ≢№╡⁸

─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐≈™≡╙⁸ ↔≤⌐┌╠≈

⅝⅜ ⅝™╙──⁸ ⌂ ⅜ ↕╣≡

™╢⁹ 

 ̧ ⌐ ↓∫≡™╢ ─ ╩⁸

─ ≤⇔≡ ∆╢↓≤│⁸ ≢│ ⇔

™≤↕╣≡™╢⁹ 

 ̧ ⌐ ∆╢ ─ ⌐≈™≡ ─

⌂ ⅜ ↕╣≡⅔╡⁸∕─ ─

≈≤⇔≡ ⌐╟╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐ ™⁸◄♂Ᵽⱨfi►♬⅛╠◐♃

ⱶꜝ◘◐►♬┼≤™∫√╟╡ ─ ┼─

⅜ ↕╣⁸∕╣⌐ ™ ⌐ ⅜

┬ ⅜№╢⅜⁸ ⌂ ⅜

↕╣≡™╢⁹ 

 ̧ ⌐╟╢ ⌐≈™≡│⁸ ─

◦♫ꜞ○─ ⁸ ⌐ ─

╛◘fi◗ ≤™∫√ ─ ™

⌐ ─ꜞ☻◒╩╙√╠∆≤ ⅎ╠╣╢⁹

◌ꜟ◦►ⱶ ה ╩ ∆╢ ⁸

⁸ ◘fi◗⌐ ╩ ↑╛∆™ ⅜ ↄ⁸∕

─ ≤⇔≡ ≤⌂╢ ⌐ ⅜⅔╟

┬ ⅜№╢⁹╕√⁸ ╛ ─╟

℮⌂ ⌐ ↓╢ ≤ ⌐ ∆╢√╘⌐

≢№╢⅜⁸ │ ↕╣╢ ⅜№╢⁹ 

 ̧ ─ ╛ ─ ⌐ ℮

─ ╛⁸ ◘fi◗ ┼─

⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ─ ─ │ ≤

⌂╢ ⌐ ╩ ⅎ╢⅔∕╣⅜№╢⁹╕√

│ ─ ─ ╛

⌐ ⇔√ ╩ ⇔≡™╢ ⅜

ↄ⁸ ┼─ ╙ ↕╣╢⁹ 

 ̧ ─ ⌐╟╢ ─ ┼─

⅜ ↕╣╢⁹ 

 

 

 

◄♂Ᵽⱨfi►♬⅛╠◐♃ⱶꜝ◘◐►♬

┼≤™∫√ ─ ⅛╠ ─

┼─ ⁸ ─ ─

╛⁸ ─◘fi◗ ┼─

⅜ ↕╣╢≤≤╙⌐⁸∕╣⌐

™ ⌐ ⅜ ┬ ⅜№

╢⁹ 

─ │ ─

─ ⌐ ∆╢⁹╕√

│ ─ ─ ╛

⌐ ⇔√ ╩ ⇔

≡™╢ ⅜ ™√╘⁸ ┼─

╙№╡℮╢⁹ 
  

─  

ₒ ─ ₓ

™ 

ₒ ─ ה ⌂

⅜ ⌂ ₓ

≢│ ≢⅝⌂™ 
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   ─  ↕╣╢  
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 ̧ ≢│≤ↄ⌐ ≤ ⌐⅔™

≡⁸ ⱪꜝfi◒♩fi─ ≤ ─

⅜ ╕∫≡™╢ ⅜№╢⁹ 

 ̧ ─ 100m₩1000m ≢│

⅜ ⌐ ⇔≡™╢↓≤⅜ ⇔≡⅔╡⁸

≢╙╒╓ ≢ ─

⅜ ⇔≡™╢⁹ ⁸ │╙≤╙≤

⅜ ™↓≤⅛╠⁸ ┼─

⌂ │ ─ ⌐│ ↕╣≡

™⌂™⁹ 

 ̧ ⌐⅔™≡│⁸ ─

─ ⌐ ™⁸ ─◌▬▪◦ ─ ⅜

↕╣≡™╢⁹ 

 ̧ ⌐ ™⁸ ⱪꜝfi◒♩fi─

⌐ ⅜ ∂╢ ⅜№╢⁹ ≢│

ה ≢ ⇔⁸ ≢

│ ∆╢≤ ↕╣≡™╢⅜⁸

⌐≈™≡│⁸⸗♦ꜟ─ ⅜ ↄ⁸

│ ≢№╢⁹ ⱪꜝfi◒

♩fi─ ─ ⌐≈™≡─ ╙⁸

─ ─ ⅜ ™≤│™ⅎ

⌂™⁹╕√⁸↓╣╠⅛╠ ∂╢ ─

─ │ ≢│ ≢№╢⁹ 

 ̧ ─ ⌐≈™≡⁸

┼─ ╩ ∆╢ ⅜ ↕╣≡™

╢⁹ 

 

 

│ ─ ─70%╩

⌐ ╘≡™≡⁸∕─ ╛

─ │ ≢№╢⁹↓↓≢─

─ │⁸ ╩ ∂≡

┼ ⌂ ╩ ╓∆⁹ ⅎ≡⁸ ─

⌐≈™≡⁸ ┼─ ╩

∆╢ ⅜ ↕╣≡™╢⁹╕√⁸

─ ─ ⅛╠⁸ ─

┼─ ╙ ≢№╢⁹⌂⅔⁸

ⱪꜝfi◒♩fi╕≢─ │⁸∕╣

≢ ╩╙≈╙─≢│⌂™⁹

⅜ ∆╢∞↑≢№╡ ─ ─ꜞ☻◒

⅜ ™≤│™ⅎ⌂™⁹√∞⇔⁸ ⁸

⅜ ⇔ ╢ ⌂≥⌐ ∆
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⌐⅔↑╢ ─ ╩

⇔√ ≢│⁸2080 2099 ⌐⅔™≡

⅜ ─ 2 ⌐ ∆╢↓≤╩ ⇔≡

™╢⁹ 

 ̧ ╛ ─ ↄ─ ≢│⁸

⅜ ∆╢ ─ ╛ ─ ⌐

╟∫≡⁸ ⅛╠ ╩ ⇔≠╠ↄ⌂

╢↓≤⌐╟╢ ─ ⅜ ⅎ⁸

─ ╩ ↄ≤ ↕╣╢⁹ 

 ̧ ⌐│⁸ ─ ה ⌐ ∆╢

⅜ ∆╢√╘⁸ ⅜

⌐╟╡ ⇔⁸∕↓⌐ ─ ⅜

⌂╣┌⁸∕─ │ ⅝™⁹ 

 ̧ ─ │⁸ ⌐ ┼─

╩╙√╠∆↓≤╙ ↕╣╢⁹ 

  

│ ⌐ ┘⁸ ∆╣┌

∆╢⁹ ⅜ ∆╢ ⅜№╢⁹

│ ╩ ╗ ─ ≤⌂

∫≡ ╣⁸∕─ ⌐╟∫≡│ ◄ꜞ

▪⌐ ╩ ⅎ╢⁹ ⌐╟╢

ה ⅜ ∂╢ ⅜№╢◄ꜞ▪

│ ꜞ☻◒⌐ ⌐ ⇔⁸ ─

⌐⅔™≡ ⌂

╩ ↕∑╢↓≤│ ≢№╡⁸ ◄

ꜞ▪│ ╩ ⌐ ∆⁹

ה ⅜ ↓∆ ⌐╟╢ ⌂

ה ה ┼─ ─ ┘

⅜ ∆╢⁹ ⌐ ≢│⁸ ⌂

┘ ⁸∕╣╩ ⅎ╢

─ ⌂ ≤ ⌂≥

─ ⌐ ∆╢ ⅜

⇔⁸ ⅜╟╡ ⅝ↄ⌂╢ ⅜№

╢⁹ 
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4
 

   ─  ↕╣╢  
 

   
   

 

  ─

 

 ̧ ─ │ + 2.8 [ 1.7₩4.0] 

mm/ 1993 2015 ⁸+ 4.19  [ - 1.10 +8.20] mm/

2004 ⅛╠ 2019 ⌐№∫√↓≤⅜⁸

─ ╟╡ ↕╣≡™╢⁹ 

 ̧ ≢⁸ ─ ⌐╟╡ ∂√ ─

│ ™⁹ 

 ̧ ⌐╟╢ ─ ⌐≈™≡│

ↄ─ ⅜ ╦╣≡™╢⁹ 

 ̧ 1986 2005 ╩ ≤⇔√⁸2081 2100

─ ─ │⁸RCP2.6

◦♫ꜞ○─ 0.26 0.53m⁸RCP8.5◦♫ꜞ○

─ 0.51 0.92m ─ ≤⌂╢ ⅜

™≤↕╣≡⅔╡⁸ ●☻─ ╩ ⅎ

√ ≢╙ ─ ─ │ ╣⌂

™⁹ 

 ̧ 80cm ⅜ ⇔√ ⁸ ה

ה ─♀꜡ⱷכ♩ꜟ ─ ⅜

─ 1.6 ⌐ ∆╢⌂≥⁸ ─ │

─ ⌐ ┬⁹ 

 ̧ ─ ⅜ ∂╢≤⁸ ⁸ ─

⅜ ™ ⌐╙⁸ ≤ ⇔≡ ⁸

⌐╟╢ ꜞ☻◒⅜ ╕╢⁹ 

 ̧ ─ ⁸ ─ ⁸ ה

─ ─ ╛ ⅜ ∂⁸

─ ה ⁸ ─ ⁸

┘ ┼─ ⁸ ╛ ─

─ ┼─ ⅜ ↕╣╢⁹ 

  

─ │ ─ ⌐ ┬⁹

─ │⁸ ─ ⁸ ─

⁸ ה ⌐

╛ ╩╙√╠⇔⁸ ⁸

─ ⌐ ↄ ⌂ ╩ ╓∆

⅜№╢√╘⁸ ה ⌐ ⅎ╢

⅜ ⌐ ⅝™⁹ ⌐⁸ ה

ה ─ ה ─ ∆╢

│ ⌂ ה ─

≤⌂╡ ╢⁹ 

   

 

 

ה  

 ה 

 

 ̧ ≢│⁸ ⌐╟╢ ─ ╛

─ ─ ⅜ ╛ ⌐ ⌐ ╓⇔≡™╢

│∕╣⌐ ℮ ⌐ ⇔≡│⁸ ⌂ ╛

│ ≢⅝≡™⌂™⁹ 

 ̧ ⌐≈™≡│⁸ ⌂ ─ ⅜⁸1970 

⌐ ⇔≡™╢ ⅜ ™↓≤⅜

↕╣≡™╢⁹ 

 ̧ ⌐≈™≡│⁸ ╟╡⁸  ─

⅜ │ ≢⁸ │ ≢

≢№╢↓≤ ⅜ ↕╣≡™╢⅜⁸↓╣⅜

⌐╟╢╙─≢№╢≤─ │ ∞

╠╣≡™⌂™⁹ 

 ̧ ⌐╟╡ ⅜ ∆╢

⅜ ⌐ ↄ⁸∕╣⌐╟╡ ─ ꜞ☻

◒│ ╕╢⁹ 

 ̧ ╩╙√╠∆ │ ≢№╡⁸

⌐╟╢ ─ ⁸ ╩

⇔⁸∕╣╩ ─ ⌐ ↕∑

╢√╘─ ⅜ ⌐ ╘╠╣

≡™╢⁹∕╣⌐ ≠ↄ ─ ↄ│

⌐╟╢ ─ ╩ ∆╢╙

─≤⌂∫≡™╢⁹ 

 ̧ ╩╙√╠∆ │ ≤ ─

⇔√ ≢№╡⁸ ⌐╟╢ ─

⁸ ╩ ⇔⁸∕╣╩

⌐ ↕∑╢√╘─ ⅜

⌐ ╘╠╣≡™╢⁹ ─ ╛ ─

⌐╟╢ ─ꜞ☻◒ ─ ⅜

↕╣≡™╢⁹ 

 ̧ ─ ╛ ─ ⁸ ה

─ ⌂≥≢│⁸ ─

╛ ╛ ─ ⇔√ ─

⅜ ⇔≡ ╛ ⅜ ∆╢≤⁸

⅜ ≢⅝⌂ↄ⌂╢ ⅜ ↄ

⌂╢≤ ↕╣≡™╢⁹ 

  

│⁸ ה ה

⁸∕─ ─ ╩ ⇔√

╩ ≤⇔≡⁸ ┼─ ⁸ ─

⁸ ─ ⁸ ה

─ ─ ╛ ⁸ ⁸

⌐ ↄ ⌂ ╩ ⅎ╢

√╘⁸ ה ⌐ ⅎ╢ ⅜

⌐ ⅝™⁹ ─ │ ⌐ ┘⁸

┼─ ─╒⅛⁸ ─ ⁸

─ ⁸ ה ─

─ ╛ ⁸ ⁸↕╠⌐│⁸

─ ⌐ ∆╢

⌐╙ ↄ ⌂ ╩ ╓∆⁹ 
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5
 

   ─  ↕╣╢  
 

   
   

 

   ̧ ≢│⁸ ⌐╟╢ ─ ╛

─ ─ ⅜⁸ ⌐ ⌐ ╩ ╓⇔≡

™╢⅛⌐≈™≡│⁸ ⌂ ╛ │ ≢⅝

≡™⌂™⁹ 

 ̧ ⌐╟╢ ─ ⌐╟∫≡⁸

⅜ ↕╣╢ ⅜ ™⁹ ⌐

│⁸2081 2100 ╕≢⌐⁸RCP2.6◦♫ꜞ○

≢│ ≢ 62% 173km2 ─

⅜⁸ RCP8.5 ◦♫ꜞ○≢│ 83%

232km2 ─ ⅜ ∆╢≤─ ⅜

№╢⁹ 

 ̧ ⌐╟∫≡ ─ ⅜ ∆╢≤

─ ⅜ ∆╢⁹ ⁸

│ ⌐ ∆╢ ⅜№╢⁹

─ ─ ≤ ─ ─ ╩

∆╢≤⁸ ─ ⌐╟∫≡⁸

⅜ ∆╢ ≤ ∆╢ ─

─ ⅜№╢⁹⇔⅛⇔⁸ ─

⅜ ⌐ ⅎ╢ │⁸

─ ⅜ ⅎ╢ ╟╡╙ ↕™ ⅜

ↄ⁸ ⌐╟∫≡│ ⅜╟╡

↕╣╢ ⅜ ™⁹ 

 ̧ ⌐╟╢ ⌂ ─ ┘

─ ⌐ ™ ⅛╠─ ⅜

∆╢≤⁸ ─ ╩ ⌐⁸ ⅜

↕╣√╡⁸ ⅜ ∂√╡∆╢

⅜№╢⁹ 

 

 

RCP2.6 ┘ 2ϴ

 

 

 

RCP8.5 ┘ 4ϴ

 

 

 

─ │ ─ ⌐ ┬⁹

│⁸ ╩ ↕∑╢≤≤╙⌐⁸ ™

╩ ⇔√ ╩╙ ↕∑╢

↓≤⌐⌂╡⁸∕╣⌐╟∫≡ ה

─ ⅜ ╕╡⁸ ╛ ⁸

▬fiⱨꜝ⁸ ⌂≥⅜ ⌐↕╠

↕╣╢ ⅜ ↄ⌂╢⁹↕╠⌐⁸

│⁸꜠ ╛fiꜛ◦כ◄ꜞ◒ ─√╘

─ ╩ ↕∑╢≤≤╙⌐⁸

⌐╙ ⅝⌂ ╩ ╓∆⁹╟∫≡⁸

│ ⌐ ⅝™⁹ 

RCP2.6 ┘ 2ϴ  

2081 2100 ╕≢⌐ ≢

62%─ ⅜ ∆╢ ╛⁸

─ 20%─ ⅜ ╟╡╙ ⅜

≤⌂╢ ⅜№╢⁹ 

RCP8.5 ┘ 4ϴ  

2081 2100 ╕≢⌐ ≢

83%─ ⅜ ∆╢ ╛⁸

─ 45%─ ⅜ ╟╡╙ ⅜

≤⌂╢ ⅜№╢⁹ 

  

 

 

ה  

 ה 

∆═╡ 

 

 ̧ ≤ ─ ≤⌂╢ ╛ ⁸

∆═╡⌂≥─ ─ ⌐ ∆╢ ≤∕

╣⌐ ≠ↄ ─ │ №╢─≢⁸

─ ≤⌂╢ ⅜ ⌐╟∫≡

≥─╟℮⌐ ∆╢⅛⅜ ⌐⌂╣┌⁸ ─

┼─ ⌐ ∆╢ ╛ ⌐≈™

≡│№╢ ⌐ ≢⅝╢≤ ⅎ╠╣╢⁹ 

 ̧ ─ ⌐ ╓∆ ╩ ⇔√

╛ │⁸ ≢ ↄ│⌂™⁹⇔⅛⇔⁸

─ ≤ ─ ⁸ ⇔√

⁸ ⌐ ─ ╛ ה

⁸ ה ⌐╟╢ ⌂

⌐ ∆╢ ╛ │ ↄ ↕╣≡™╢⁹↓╣

╠─ ╩╙√╠⇔√ ─№╢

⅜ ⌐╟╢╙─≢№╣┌⁸ ⌐╟

╢ ─ ─ ⅜ ⌐ ⇔≡⅔╡⁸

╟╡ ∆╢↓≤⅜ ↕╣╢⁹ 

 ̧ ⅜ ⇔ↄ⌂╢≤™℮ ─ ≢

─ ⅜ ↕╣╢╙─≤⇔≡ ⅜

→╠╣╢⁹↓↓≢⁸ ⇔™ ≤⇔≡⁸

⌐ ─ ⅝™ ┘∕─

─ ⁸ ⌐ ─ ⅝

™ ⁸ ⌐ ╢ ⌂≥╩ ∆⁹  

ᵑ ⌂ ↑⅜ה ה╣ ─ ⁸

╛ ─ ┼─  

ᵒ Ɫכ♪ ╛♁ⱨ♩ ─ ─ ⌂

⁸ ─  

ᵓ ה ─ ─  

ᵔ ─ ─ ⌐╟╢

ה ─  

ᵕ ─ ⁸ √⌂ ─

⌐╟╢ ─

┼─ ─  

ᵖ ┼─ ⌐╟╢ ה

─  

ᵗ ≢ ⌂ ⅜ ∆╢↓≤⌐╟╢

─  

 

 

  

⁸ ≢ 67 ⅜

≤⇔≡ ↕╣≡™╢⅜⁸∕

╣ ─ ≢╙ │

∆╢╙─≢№╡⁸↕╠⌐ │

╩ ∂≡ ⌐ ↕╣╢√╘⁸

ה ⁸ ⁸ ▬fiⱨꜝ⁸

┼─ │ ⌐ ┬⁹

╕√⁸ ה ─ ╗ ⁸

╛ ⌐ ∆╢ │

⌂ ה ─ ≤⌂╡⁸

─ ─ ≤╙⌂╡ ╢⁹ 
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   ─  ↕╣╢  
 

   
   

 

 ∕─    ̧ ⌐ ℮ ה ™ ─ ≤∕╣⌐╟

╢ ─ ≤─ ⌐≈™≡⁸ ⌐

⇔√ │ ≢ ≢⅝≡™⌂™⅜⁸

⅜ ─ ─ ─ ╛

─ ⌐ ╩ ⅎ≡™╢≤∆╢ ╙╖╠╣

╢⁹ 

 ̧ ⌐╟╢ ─ ─ ⌐≈™≡╙⁸

≢ ⌂ │ ≢⅝≡™⌂™╙

──⁸ ⌐╟╢ ≤⇔≡ ⅜ ↄ

∆╢≤™∫√ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐ ∆╢ Explosive Cyclone)│

⌐ ⅜ ⇔≡™╢ ≢⁸1 №√╡─

⅜ ⌐№╢↓≤╙ ↕╣≡™╢⁹ 

 ̧ RCP8.5◦♫ꜞ○╩ ≤⇔√ ≢│⁸21

⌐⅛↑≡ ⌐ ∫≡ ╛

⌐ ╘╢ ™ ─

─ ⅜ ↕╣≡™╢╙──⁸

↔≤⌐ │ ⌂╢↓≤⅜ ↕╣≡™

╢⁹ 

 ̧ ╕√⁸ ™ ─ ⅜ ⌐ ∆╢≤

™∫√ ╙№╢⁹ 

 ̧ ≢ ⌐ ╩⇔√ │

≢⅝≡™⌂™╙──⁸ ™ ─

⌐ ™⁸ ⌐⅔↑╢ ─

⅜ ↕╣≡™╢⁹ 

 

 

 

  

─ │ ⌐ ┬⁹ │⁸

⁸ ─▬fiⱨꜝ╛ ⁸

⁸ ⁸ ⁸↕╠⌐ ╛

⌐⌂╣┌⁸ ╛ ─ ⌐╙ ↄ

⌂ ╩ ╓∆⁹√∞⇔⁸ ─

≢№╢√╘⁸ ─ ⅜ ╕

∫√≤⇔≡╙⁸ ─ │ ⌐

↕╣╢⁹   

 

93
 ─ 

 

 

 

 ̧ ─ ─ ⌐ ™ ⅜ ⇔≡™

╢≤™℮ ⌂ │ ≢│ ≢⅝

≡™⌂™⁹ 

 ̧ ⁸ ⌐╟╢ ה ⌐≈™≡│⁸1990

≢ ⌐№╡⁸ ⌐ ≢

ⅎ⁸ ≢ ⌐№╢⁹ 

 ̧ ⁸ ⌐ ∆╢  │ ⇔≡™╢

⁸ ⌐ ∆╢ │ ⌐№╡⁸

⌂ ≢│⁸ ╛ ╛

⁸ ⁸ ─ꜞ☻◒⅜

∆╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ─ │⁸RCP4.5◦♫ꜞ○

─ ⁸2030 ⌐⁸ ⌐ 2000

╟╡╙ ⇔⁸ ⌐ ╘╢

─ ⅜ ∆╢↓≤⅜

↕╣≡™╢⁹ ⁸ ╩ ╙ ⅝ↄ ↑

╢ ⅜ ∆╢√╘⁸

│ ∆╢↓≤⅜ ↕╣≡™

╢⁹ 

 ̧ ╩ ≤⇔√ ≢╙⁸RCP8.5◦♫ꜞ

○⌐⅔™≡⁸ ╩ ╗ ▪☺▪≢⁸

─ ⌐ ™⁸ ⅜ 2010 ⌐

⇔≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

  

─ ≤⇔≡⁸ ⌐╟╢ ⅜

⌐ ≢ ⌐№╡⁸ ⌂

⌐ ═⁸ ⌂ ─

⅜ ꜞ☻◒╛ ꜞ☻◒⅜

ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹⇔⅛

⇔ ⌐ ╘╢ │ ∕╣╠

⌂ ╟╡╙ ╛⅛⌂ ⌐╟╢

╙── ⅜ ⅝™ ≢⁸ ≤

ꜞ☻◒≤─ ⅜ ≤™℮ ─

≢─ ⌐⅔™≡│⁸

⌐ ™⁸ ⌐ ╘╢

─ ⅜ ∆╢↓≤⅜

↕╣≡™╢⁹√∞⇔⁸ ╩ ╙

⅝ↄ ↑╢ ⅜ ∆╢√

╘⁸ │ ∆╢

╙↕╣≡⅔╡⁸ ─ ⌐╟╡

─ ⅜ ⅎ╢⅛ ╢⅛│

⅛∫≡™⌂™⁹ 

 

  

 

                                                        
93 ─ ⌐ ⇔≡│⁸ ∞↑≢⌂ↄ⁸◓꜡כⱣꜟ ⌐ ℮ ⌂ ≤ ─ ⁸ ⌐ ℮ ─ ⇔™ ⌂≥⁸↕╕↨╕⌂ ⅜ ⇔≡™╢⁹ ⌐╟╢ ╩ ∆╢ ⌐│∕─╟℮⌂ ─ ⌂ ╙ ⇔≡™╢↓≤╩ ⇔√℮ⅎ≢ ╩

∆╢ ⅜№╢⁹ 
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   ─  ↕╣╢  
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ꜞ☻◒ 

 ̧ ≢ ⌐╟╢ ה ╩

╦∏№╢ ⌐╟╡ ⅜≥─ ⇔√

⅛╩ ∆ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐ ─ ⅜ ⌐№╢⅜⁸15

─ ⌐⅔™≡╙⁸ ─ ≤≤╙⌐

⅜ ∆╢ ⌐№╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╡ ⅜ ∆╢↓≤⁸ ─

│ ╛ ─ ⅜ ™↓≤≤

⇔≡™╢ ╩ ∆╢ ╙№╢⁹ 

 ̧ ╩ ╗ ╩ ≤⇔≡ ≢│⁸

⌐╦√∫≡⁸ ⌐╟╡

⌐╟╢ ⅜ ∆╢↓≤⁸2030

2050ה ⌐ ⌐╟╢ ─

⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ↕╠⌐⁸ ╩ ╗ ▪☺▪ ≢│⁸

RCP2.6◦♫ꜞ○⁸RCP4.5◦♫ꜞ○⁸RCP8.5

◦♫ꜞ○─™∏╣─◦♫ꜞ○⌐⅔™≡╙⁸

⌐⅛↑≡ ⌐╟╢

⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ≢⁸ ╩ ╗ ╩ ≤⇔√

≢│⁸ ╩ 2ϴ ⌐ ⅎ╢↓≤

≢⁸ ⌐ ⇔√ ─ ⌂ ╩

∆╢↓≤⅜ ≤⌂╢≤ ↕╣≡™

╢⁹ 

 

 

  

≢ ⌐╟╢ ─

⅜ ↕╣≡™╢⁹ ─ │

⌐ ┘⁸ ┼─ ⌐

≈⌂⅜╢╙─≢№╢⁹ 

  

 

    ̧ ⌐╟∫≡┌╠≈⅝│№╢╙──⁸ ⌐╟╢

⁸ ה ─

⌂ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ ⌐╟╢

ה ⅜ ↄ⁸ ≢ ↄ ⇔⁸

⇔╛∆™ ⌐№╢↓≤⅜ ↕╣≡™╢⁹╕

√⁸ ה ≢│⁸ ≢─ ♠כⱳ☻ה

⌐ ∆╢↓≤⅜ ™↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╢ ┼─ ⌐≈™≡│⁸ ─

│ ╠╣≡™╢⁹ 

 ̧ ⌐ ™⁸ ≢WBGT⅜ ∆

╢ ⅜ ™⁹ 

 ̧ ↓╣⌐ ™⁸2090 ⌐│⁸ ה ≢

⌐ ⌂ ⅜ ╟╡╙ 30

40% ∆╢↓≤⁸ ⌐ ⇔≡ ≢│

⌂™ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹

╕√⁸ ≢─ ⇔™ ⌐ ⅜

≤⌂╢ ⅜ ∆╢↓≤⅜ ↕╣≡™

╢⁹ 

 ̧ ─ │⁸2031 2050 ⁸2081

2100 ─™∏╣─ ╙ ⁸ ⁸

≢ ⅝ↄ⁸ ⁸ ה ≢ ↕™↓≤⅜

↕╣≡™╢⁹RCP4.5◦♫ꜞ○╩ ™√

≢│⁸ 23 ≤ ≢│ 2050

⌐⁸2000 ≤ ⇔≡ ꜞ☻◒⅜ 2.4

∆╢≤↕╣≡™╢⁹ 

 ̧ ⌐╖╢≤⁸ ─ │ 65

─ ≢ ╙ ⅝ↄ⁸ ─

╩ ∆╣┌⁸∕─ │╟╡ ≤

ⅎ╠╣╢⁹ 

 

  

⌐╟∫≡┌╠≈⅝│№╢╙──⁸

⌐╟╢ ⌐╟╢

ה ה │

⌐ ⌐№╢⁹ ─

│ ⌐≈⌂⅜╢╙─≢№╡⁸╕

√ ─ ה ╣⌐ ≤⌂╢

┼─ ⌂ ╙ ⅝™⁹ 
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ừ ─ ⌐╟╡⁸ ⌐ ⌐

∆╢ ⱦⱩꜞ○ ⅜ ∆╢ ⅜

≢ ↕╣≡™╢⁹ 

ừ ≤ ─ꜞ☻◒─ ⌐ ⅜№

╢↓≤⅜ ↕╣≡⅔╡⁸ ⌐╟╡⁸꜡ ♃

►▬ꜟ☻ ⅜ ≢ ⇔≡™╢↓

≤⅜ ↕╣≡™╢⁹ ≢⁸ ⅜ ∆╣┌⁸

⅜ ∆╢↓≤╩ ∆╢ ╙

№╢⁹ 

 ̧ ⌐╟╢ ┼─ ≤⇔≡⁸

─ ─ ⅜⅔↓╢≤ ⅎ╠╣

≡™╢⁹ 

 ̧ ─ ≢│№╢⅜⁸ ⌐╟∫≡

⌐ ⅜ ∆╢↓≤⌐╟╡⁸

⅜ ∆╢ ⅜ ↕╣≡⅔╡⁹

≢╙ ─ ⅜ ∆╢↓≤⅜ ↕

╣╢⁹ 

 ̧ RCP◦♫ꜞ○╩ ™√ ≢│⁸RCP4.5◦♫

RCP8.5◦♫ꜞ○≢⁸21ה○ꜞ ⌐⅛↑

≡ ≢ ─ ⅜ ∆╢↓

≤⅜ ↕╣≡™╢⁹ 

 

  

─ ⌐ ™⁸ ╛

꜡♃►▬ꜟ☻ ⁸ ⌂≥─

─ ה◒☻ꜞ Ɽ♃כfi⅜

∆╢↓≤⅜ ↕╣≡⅔╡⁸ ─

│ ⌐ ┬ ⅜№╢⅜⁸

∟⌐ ─ ┼─ ⌐≈⌂⅜╢╙

─≢│⌂™⁹   

 

                                                        
94 ⌐╟╢ ─℮∟⁸ ≢│⁸ ꜞ☻◒╛ ╩ ⌂ ≤⇔≡ ℮⁹ ה ─₈∕─ ⌐╟╢ ┼─ ₉≢│ ה☻꜠♩☻ ⁸ ↕⌐╟╢ ╩ ⌂ ≤⇔≡ ℮⁹ 

95 ≤⇔≡│⁸ ─ ™ ה ה ╩ ╡ →⁸╕∞ ─ ⅜ ⌂™ ╩₈∕─ ─ ₉≤⇔≡╕≤╘≡ ╡ ∫≡™╢⁹ ≢ ℮⅜⁸ ∏⇔╙₈∕─ ─ ₉─ ⅜ ™╦↑≢│⌂™⁹ 
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8
 

   ─  ↕╣╢  
 

   
   

 

 

 ̧ ♦fi◓ ╩ ∆╢ ⱥ♩☻☺◦ⱴ◌ ─

⅜ 2016 ⌐ ╕≢ ⇔≡™╢↓≤⅜ ↕

╣≡™╢⁹ 

 ̧ ─ ┼─ │

⌐№╡⁸ ─ ╛ ─

╩ ∆╢≤⁸ ⅛╠ ≢─

─ ⅜ ↕╣╢⁹ 

 ̧ ⌐⁸2019 9 ⌐ ╕√│ ≢♦fi

◓►▬ꜟ☻⌐ ⇔≡♦fi◓ ╩ ⇔√

⅜ ↕╣√⁹♦fi◓►▬ꜟ☻ ─ ⌐

╟╡⁸↓─╟℮⌂ │ ≢ ∆╢ꜞ☻

◒⅜№╢⁹ 

 ̧ ♄♬ ♠♠●ⱶ◦ ╗ ⌐╟╡ ↕╣╢

╛ SFTS

╛≈≈⅜ ⌐≈™≡╙ ⌂ ─

╛ ─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⱥ♩☻☺◦ⱴ◌─ ⌐≈™≡⁸

RCP8.5◦♫ꜞ○ ╩ ™√ ≢│⁸21

⌐│ ⅜ⱥ♩☻☺◦ⱴ◌─ ⌐

⌂ ⌐ ⇔⁸ ─ ⌐╕≢ ⅜

⅜╢ ⅜ ™⁹ 

 ̧ ╕√⁸ⱥ♩☻☺◦ⱴ◌─ │

─ ≤ ⅜№╡⁸ ⅜ ╘

┌⁸ ⅜ ∆╢ ⅜№╢⁹ 

 ̧ ⅜ ╘┌⁸ⱥ♩☻☺◦ⱴ◌╛▪◌▬

◄◌─ ⅜ ∆╢ ⅜№╢⁹ 

 ̧ ⌐╙⁸ ⌐╟╡⁸ ╩ ∆

╢ ─ ─ ה ≢─

⅜ ∆╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ╙ ─

╩ ↑╢ │№╢⅜⁸ ≢

⌐⅔↑╢ ꜞ☻◒─ ⌐ ∆╢

⁸ ⌂ │ ↕╣≡™⌂™⁹ 

  

╛♄♬ ─ ⅜ ∆╢

⅜ ⇔√ ⁸ ─ │

⌐ ┬ ⅜№╢⁹ ─ ⌐

∆╢╙─≢№╡⁸ ─ ⅜

∆╣┌⁸ ╙ ⅝™⁹ 

  

 

  ∕─  

─  

 ̧ ▬fiⱨꜟ◄fi◙╛ ⁸ ⁸ ≤™∫√

─ ─ ─ ╛⁸ ≤

ה ה ⌂≥ ≤─ ╩ ∆╢

⅜ ↕╣≡™╢⁹ 

 ̧ √∞⇔⁸↓╣╠─ ─ ⌐│⁸ ⁸

─ ⅜ ⅝™ ⌐ ∆╢ ⅜№

╢⁹ 

 ̧ ⌐ ™⁸ ₁⌂ ─ ─

╛ ꜞ☻◒─ ⅜ ⅝╢ ⅜№╢⁹ 

 ̧ ─ ≤▬fiⱨꜟ◄fi◙ ─

⅜ ↕╣≡⅔╡⁸↓╣╠─ │⁸

≢ ↕╣╢ ─ ─ ⅛╠╖≡

╙⁸ ≤ ╦╣╢⁹ 

 ̧ ≢⁸▬fiⱨꜟ◄fi◙ ─╙─╙ ╘√

─ ⌐╟∫≡ ∂╢ ₁⌂ ⌐≈™

≡ ≢│ ⅜ ╠╣≡™╢√╘⁸ ─

⌐ ↑⁸ ꜞ☻◒ ─ ⅜

╕╣╢⁹ 

  

─ ─ │⁸▬fiⱨꜟ

◄fi◙╛ ⁸ ⌂≥─

─ ꜞ☻◒╩ ↕∑╢ ⅜

№╢⁹ ─ │ ⌐ ┬

⅜№╡⁸ ⅜ ⅝╣┌ ה

│ ⅝™⅜⁸ ∟⌐ ─

┼─ ≈⌂⅜╢╙─≢│⌂™⁹ 

  

 

∕─   

≤  

─ 

 

 ̧ ≤ ⌐ ⇔≡⁸ ⌐╟╢

─ ∕─ ─ⱷ◌♬☼ⱶ⌐╟╡⁸ ╩

╗ ₁⌂ ─ ─ ⅜ ↕╣≡™

╢⁹ 

 ̧ ⁸ ○◐◦♄fi♩ Ox ┘∕─ ╩

╘╢○♂fi O3 ─ ─ ╩ ∆ ⅜

ↄ⁸ ╙ ⇔≡™╢ ⅜ ↕╣

≡™╢⁹ 

 ̧ ⌐ ℮ O3 │⁸O3

ה ה ╩ ↕∑

╢ ⅜№╢⁹ 

 ̧ ╛ ─ ≢○◐◦♄fi♩ ⅜ ↄ⌂

∫≡™╢ ≢⁸ ─╟℮⌂ ⅜

™√ ⁸ ⌐╟∫≡↕╠⌐○◐◦♄fi♩

⅜ ⇔⁸ ⅜ ∆╢ ⅜№

╢⁹ 

 ̧ ─RCP◦♫ꜞ○⌐ ≠ↄ⁸○♂fiהPM2.5

⌐╟╢ ─ ≢│⁸ ▪☺▪⌐⅔™

≡⁸RCP6.0◦♫ꜞ○≢2050 ⌐⁸∕─ ─RCP

◦♫ꜞ○≢│ 2030 ⌐ ⅜Ⱨכ◒⌐

⇔⁸∕─ ⌐ ∂╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ╩ ≤⇔√ ≢│⁸2020 ╕≢⌐○

♂fiהPM2.5 ⌐╟╢ ⅜ ∆╢↓

≤⅜ ↕╣≡™╢⁹ 

  

○◐◦♄fi♩≤○♂fi ─

╩ ∆ ⅜ ↕╣≡

⅔╡⁸ ⌐│ ╙ ⇔≡™

╢ ⅜ ↕╣≡™╢⁹○♂fi

─ │ ╛

⌐╟╢ ≤ ⇔≡™╢ ⅜№

╢⁹ ≢│⁸2020 ╕≢⌐○♂fiה

PM2.5 ⌐╟╢ ⅜ ∆╢

⅜⁸∕─ │ │ ⌐ ∂╢≤

↕╣≡™╢⁹ 
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   ─  ↕╣╢  
 

   
   

 

 

⅜ ™ 

┼─

 

( ה

ה

) 

 ̧ ⌐╟╢ ┼─ ⅜ ↕╣≡™╢⁹

ה ─ꜞ☻◒⅜ ↄ⁸ ∆╣┌ ⇔╛∆™↓

≤╛⁸ ⅜ ∆╣┌⁸ ─ꜞ☻◒⅜ ∆↓≤

⅜ ↕╣≡™╢⁹ 

 ̧ ה◒☻ꜞ ꜞ☻◒⌐≈™≡│⁸

≤ ⇔≡ ≢ ⌐ ↕╣╢ ⅜ ™20

60 ─ꜞ☻◒⅜ ™↓≤╙ ↕╣≡™╢╒⅛⁸

╛ ─ ≤─ ╩ ∆╢ ╙

╠╣╢⁹ 

 ̧ ⌐ ⇔≡│⁸ ╩ ≈

⌐≤∫≡│⁸ ─ ⅜ ≤ ─

─ ⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ ⌐

℮ ≤⇔≡⁸ ⌐ ⅎ≡⁸ ─

⅜ ↄ⁸ ╩ ↕∑╢ꜞ☻◒⅜ ™↓≤⅜

↕╣≡™╢ 

 ̧ №╢™│ ┼─ ⌐≈™≡│⁸ ─

≢│ ╛ ⌐ ∆╢ ⅜ ↕╣≡™╢

⅜⁸ ≢│ ⅜ ≢№╢⁹ 

 ̧ ⅜ ™ ┼─ ⌐≈™≡⁸ ⌐

╟╡ ─ ─ ╩ ∆╢

│╖╠╣╢╙──⁸ ╛

┼─ ⌐≈™≡─ │ ≢№

╢⁹ 

  

╛ │ ⌐ ─ ⌐

⇔≡ ≢№╡⁸ ⅜ ∆╣┌⁸

─ ה ꜞ☻◒⅜ ∆╢↓≤

⌐ ⅎ≡⁸ ─ ╛

─ ⌂≥─ ╙№╡⁸ ₁⌂

╩ ↑╢↓≤⅜ ↕╣╢⁹ ─

│ ⌐ ┘⁸ ⌐ ┼─

⌐≈⌂⅜╢ ╙№╢⁹ 

   

∕─ ─

 

 ̧ ⌐╟╢ ─ ─ ה↕╢∞ה ה

∫╔↕⌂≥─ ─ ה ⅜ ↕╣≡

™╢⁹ 

 ̧ ה ≤ ╛ ─ ה

≤─ ╩ ∆╢ ╙╖╠╣╢⁹ 

 ̧ ≢│ ⅜ ≢№╢⅜⁸ ╩ ≤⇔√

≢│⁸ ⌐╙ ℮ ─ ╛

─ ⁸ ⌐ ℮ ─

⅜ ↕╣≡⅔╡⁸ ≢╙ ─ ⅜ ∂╢↓

≤⅜ ↕╣╢⁹ 

 ̧ 2070 8 ─ ╩ ⇔√ ≢│⁸

⌐╟╡⁸∞╢↕╛ ⁸ ⇔↕⌐ ╩ ⅎ

╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐♃כ♦ ≠™√ ≢│⁸

⌐ ™⁸ ה ה ⌂≥

≤ ⅜ ∆╢↓≤╙ ↕╣≡™╢⁹ 

 ̧ ⌐ ™⁸ ╛ ה ─ ⌐

⅜ ∂√╡⁸ ™ ⁸ ה

⁸ ⌂≥ ⌐╟╡ ☻♩꜠☻⌐ ⅜ ∂

╢↓≤⅜ ↕╣╢⅜⁸ │ ≢№╡⁸

⁸ ꜞ☻◒ ⌐ ∆╢ ⅜ ╕╣╢⁹ 

 

  

│ ─ ─ ╛∞╢↕⁸

⌂≥─ ─ ╛⁸ ─

⁸ ☻♩꜠☻⌐ ╩№√ⅎ╢↓

≤⅜ ↕╣╢⁹ ─ │ ⌐

┬ ⅜№╢⅜⁸ ∟⌐ ─ ┼

─ ⌐≈⌂⅜╢╙─≢│⌂™⁹ 
   

 ה

 

  ̧ ⌐╟╡⁸ ₁⌂ ⅜ ↕╣╢⅜⁸

≢ ┼─ ─ │ ≢№╢

≢ ≢⅝√ ≢│⁸ ─ ≢

№╢ ⌐⅔↑╢ ⁸ ─◖ⱷ─

⅜ ⌐ ╓∆ ╩ ≢ ⇔√

┘ ─ ⌐ ⌂ ─

⌐ ∆╢ ⌂≥ ⁹ 

 ̧ √∞⇔⁸ │ ⌐╟╡ 131 2017

─ ⅜ ⇔≡⅔╡⁸ ─ ⌐╟╢

ꜞ☻◒─ ⅜ ↕╣≡™╢⁹ 

 ̧ CDP 2017 ─ ≢│⁸

⌐⅔™≡│ ─ ╩ ┼─ꜞ☻

◒ ≤╖╢ ≢ ≤╖╢ ⅜ ™

╩ ≡™╢⁹ 

 ̧ ⌐≈™≡│◘ⱪꜝ▬♅▼כfi⌂≥─

⅜ ─ ⌐ ╩ ⅎ╢↓≤⌐≈™≡

∆╢ ⅜№╢⁹ 

 ̧ ⌐╟╢ ┼─ ⅜ ⅝

™≤ ⇔≡™╢ │ ⇔™╙─

─⁸ ⅜ ╩ꜞ☻◒╛ⱦ☺Ⱡ☻

≤⇔≡ ⇔≡™╢↓≤╩ ∆╢

⅜╖╠╣╢⁹ 

ü ╙ ⅝⌂ ─ ╩ ≤⇔

≡⁸2090 ⌐⅔™≡ ─ ⌐╟

╡ ≢─ │⁸

╩ ╠⌂⅛∫√ ⁸ ⌐╙ ─

⅜ ∂╢≤⇔≡™╢ ╙№╢⁹ 

ü ≢ ⌐ ⇔√ ≢│⌂

™⅜⁸▪Ɽ꜠ꜟ ⌂≥⁸ ─

⅜⁸ ─ ה ⁸ ─

⌐ ⁸ ⌂ ╩ ╓∆↓≤

╙ ↕╣╢⁹ 

ü CDP 2017 ≢│⁸

─ ⌐╟╢ ┼─ ꜞ☻◒

╛ ⌐╟╢ⱦ☺Ⱡ☻ ╩ ⇔≡™

╢ ⅜ ™ ╩ ≡™╢⁹ 

  

─ │ ⌐ ┬⁹ │⁸

╩ ⅎ╢ ─▬ⱬfi♩⌐╟╡

⌂╢⁹ ╛ ─ ⌐

╩ ╓∆≤™℮ ⅜№╢╒

⅛⁸ ⌐⅔™≡⁸ ⌂

╛ ┼─ ╩ ∆╢ ╙№

╢⁹ ⌐╟╡ ה ─

╛ ─ ⁸ ─ ⅜ ⌐

⌂╢⌂≥─ ⅜ ⇔≡⅔╡⁸

≢│ ─ ⅜ ⅝ↄ⌂╢

⅜№╢⁹ ≢⁸ ┼─ ╩

√⌂ⱦ☺Ⱡ☻ ─ ≤™∫√ ─

╩ ∆╢ ╙№╢⁹ 

  

 

 
  

─ ╩ ↑╛∆™

╩ ≤∆╢ │⁸

ⅎ┌ ─ ╛ ⌐╟╢◘

ⱪꜝ▬♅▼כfi┼─ ╩ ∂≡⁸

⌐ ⌐ ⇔≡ ╩ ↑╛∆

ↄ⁸ ⌐ ⅜ ∂ ╘≡™╢ ⅜

↕╣≡™╢⁹ 

  

 



 

 

 

3
3
0
 

   ─  ↕╣╢  
 

   
   

 

◄Ⱡꜟ◑ 

 כ

◄Ⱡꜟ◑ 

כ  

 ̧ ≢│⁸ ⌐╟╢◄Ⱡꜟ◑כ ┼─

⌐ ∆╢ ⌂ │ ≢№╢⁹ 

 ̧ ⌐╟╡ ─ ╩ ╢ ╩ ⇔

√ ⅜╖╠╣╢⁹ 

 ̧ ™ ⌐╟╡◄Ⱡꜟ◑כ ▬fiⱨꜝ⅜

╩ ↑◄Ⱡꜟ◑כ─ ⅜ ⇔√ ⅜╖╠╣

╢⁹ 

 ̧ ⌐╟╢◄Ⱡꜟ◑כ ┼─

╩ ⌐ ⇔≡™╢ │

№╢⅜⁸ ─ ⅛╠│⁸ ⌐◄Ⱡꜟ

כ◑ ─ ⅜№╢╙──⁸ ∂≡◄Ⱡ

כ◑ꜟ ┼─ │ ⅝™≤│ ⅎ⌂™⁹ 

ü ─ ⌐╟╢◄Ⱡꜟ◑כ ┼─ ⌐

≈™≡⁸ ─╟℮⌂ ╩ ⇔√ ⅜№

╢⁹ 

Õ ╛ ⌐⅔™≡│╒≤╪≥

⇔⌂™ 

Õ ≢│ ∆╢ ⅜ 1 ∆╢

≤⁸ ≢─◄Ⱡꜟ◑כ │ ה

≢ 3 4 ⁸∕─ ─ ≢ 1 2 ∆╢  

Õ ◘כⱦ☻ ─ ≢│ ∆╢

⅜ 1 ∆╢≤⁸ ≢│ 1 2

∆╢  

Õ ⁸ ╩ ∑√ ≢│⁸

⅝⌂ │ ™⁸╕√│ ⌐╟∫≡│

∆╢ 

Õ ⌐│ │ ⌐╟╡ ⅜

⇔⁸ │ ⅜ ∆╢⁹

│ ╒≥ ⇔⁸ │

╒≥ ∆╢⁹ 

ü ─ ⌐╟╢ ─ ⌂

⁸2040 ≢─ ─ ⌐╟╢

─ ─ ⌂ ╩ ∆

╢ ⅜№╢ ≢⁸ ╩ ≤⇔

√ ≢│ ⌐ ─ ⌐╟╢

─ ╩ ⇔≡™╢⁹ 

 

  

─ │ ⌐ ┬⁹ ─ ┬

│⁸ ╩ ⅎ╢ ─▬ⱬ

fi♩⌐╟╡ ⌂╢⁹◄Ⱡꜟ◑כ

⅜ ⌐╟∫≡ ∆╢≤™℮

╛⁸ ⌐⅔↑╢ ─ ╛

─ ╩ ↄ≤∆╢ ⁸◄Ⱡ

כ◑ꜟ │ ╛ ─ ╛

⌐╟∫≡ ∆╢≤⇔√ ⅜№

╢⁹◄Ⱡꜟ◑כ ≤⇔≡│⁸∕

╣╒≥ ⅝⌂ ⅜⌂™⁸╕√│

∆╢↓≤⅜ ↕╣≡™╢⁹ ≢

⌂ ⅜№╢≤ ↕╣╢╟℮⌂

│ ⇔™⁹√∞⇔⁸◄Ⱡꜟ◑כ

─ ≢│⁸ ™ ⌐╟╡◄Ⱡ

כ◑ꜟ ▬fiⱨꜝ⅜ ∆╢ ⅜

↕╣≡⅔╡⁸◄Ⱡꜟ◑כ─

⌐ ╩ ╓∆ ⅜№╢⁹ 

  

 

 ה

 

  ̧ ⌐⅔↑╢ ┼─ ⌐≈™≡⁸ ⌂

⅜ ╠╣╢⁹ 

 ̧ ╛◄▪◖fi─ ≤ ≤─ ⌐

⅜№╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ⌂ ╛ ─ ⌐╟╡ ─

⅜ ⇔ↄ⌂∫≡™╢ ⁸ ╛ ⌐

╟╡ ─≤⌂כⱤכ☻╛ ─ ╛

⅜ ⅝╢ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐⅔↑╢ ⌐╟╢ ┼─

╩ ⇔≡™╢ │ ⇔ↄ⁸

┼─ │ ≢│ ≢⅝⌂™⁹ 

ü ▪Ɽ꜠ꜟ ≢│⁸ │ ╩

∆╢ ─ ⁸ ⌐ ╩ ⅎ℮

╢≤ ∆╢ ⅜№╢⁹ 

ü ⌐╟╢ ⅜ ─ ╩

≢ ↕∑⁸ ה ─ ╩ ≢

↕∑╢ ⅜№╢≤ ∆╢ ⅜№

╢⁹ 

ü 2014 ─ CDPⱪ꜡☺▼◒♩ CDP ⌐

⅔™≡⁸ ≢─▪Ɽ꜠ꜟ⁸ⱱ♥ꜟ⌂≥─

⅜⁸ ⌐ ⇔≡ ∂╢

┼─ ╛∕╣⌐ ℮ ╩

⇔⁸ ⇔√ ⅜№╢⁹ 

  

™ כⱤכ☻⅜ ─ ⌐ ⇔√

⅜ ╠╣╢⁹ │ ה ╙

≢⁸ ⅛╠─ ⌂ ╛

─ ╛◄Ⱡꜟ◑כ◖☻♩─ ⌂≥╩

∂√ ⌂ ╙№╢↓≤⅛╠⁸

≤⇔≡ ∆╢ ⌐ ⇔™╙──⁸

─ ─ ╛◘ⱪꜝ▬♅▼כfi┼─

⌐╟╢ ꜞ☻◒ ⌐╟╢ ┼─

⅜ ↕╣╢⁹ 

  

 

   

─ ⅜ ⇔ↄ⌂∫≡™╢↓

≤╛ ™ כⱤכ☻⅜ ─ ⌐ ⇔

√ ⅜ ╠╣⁸ ⌐╟∫≡

™│ ⌂╢╙── ⌐ ⅜ ┬

⅜№╢⁹╕√⁸ ⌐╟╢▬fiⱨꜝ

─ ╛ ─ │ ─ ⌐ꜞ

☻◒╩ ╓∆⁹ ≢│↓╣╠ ה

ꜞ☻◒─ ⅜ ⅝ↄ⌂╢ ⅜№╢⁹ 

  

 



 

 

 

3
3
1
 

   ─  ↕╣╢  
 

   
   

 

ה   ̧ 1980 ⅛╠─ 30 ─ ≤∕╣⌐ ℮

─ ─ ⅛╠│⁸ ─ ≤⇔≡⁸

⅜ ⇔ↄ ⇔⁸ ⌐ ⅜ ╢ ⅜

╕∫≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ─ꜞ☻◒ ─ ∞↑≢│

⅜ ⇔ↄ⌂∫≡⅔╡⁸ ─ ─

╩ ⇔√ꜞ☻◒Ⱬ♇☺ה ─ √⌂ ─

╩ ≤⇔≡™╢≤─ ╙⌂↕╣≡™╢⁹ 

 ̧ ≢─ ─ ™ ⅜ ⌐⌂∫√√

╘ ─ ⅜ ↕╣√⁹ 

 ̧ ⌐⅔↑╢ ┼─ ⌐≈™≡│⁸

⌂ ⅜ ≢⅝≡™⌂™⁹ 

 ̧ ≤∕╣⌐ ℮ ⅜ ⇔⁸

─ ⁸ ─ ⅜

↕╣≡™╢⁹√∞⇔⁸ ≢│⁸

⌐ ∆╢ │ ⌐⇔⅛ ≢⅝

≡™⌂™⁹ 

 ̧ ─ ⅛╠ ≤ ─

⌐╟╢ ꜞ☻◒─ ╩ ∫√

⅜№╢⁹ 

 ̧ ≢ ⌐ ⇔≡ ⌐ ╩⇔√

│ ≢№╢╙──⁸ ─╟

℮⌂ ╙ ↕╣╢⁹ 

 

ü ≢⅝⌂™ ─ ⁸ ─

⌂≥─  

ü ─ ⁸ ─ ⌂

≥─ⱦ☺Ⱡ☻ ⁹ 

 

ü ─ ╛ ─ ⌐╟╢ ◖☻♩

─ ⌂≥─  

ü ⁸ ♦ꜞⱣ♥▫Ⱪ─ ⌂

≥─ⱦ☺Ⱡ☻  

 ̧ ┼─ ⌐≈™≡│⁸ ≢

⌐ ∆╢ ⌂ │ ≢⅝≡

™⌂™⅜⁸ ⌐ ╓∆ꜞ☻◒╛

⅜ ⌐ ↕╣⁸ ↕╣≡™╢⁹ 

 
 

ה ≤╙ ╕∫≡⁸

╩ ╘⁸ ⌂ ⌐ ℮

─ ⅜ ↕╣⁸↓℮⇔√

⌐╟╢ ꜞ☻◒⌐ ⌐ ≢

⅝⌂™ ⁸ ≤≤╙⌐⁸ ╩

│∂╘≤∆╢ ₁⌂ ⌐ ⌂

╩ ╓∆≤ ↕╣≡™╢⁹

≢│⁸ ╩ ∂≡ꜞ☻◒╩ ∆

╢↓≤⅜ ∞⅜⁸ כ꜡◓│

Ᵽꜟ⌐ꜞ☻◒╩ ∆╢ ≢№╢√

╘⁸ ⌐ ℮ ⌂ ─

│ ─ ⌐╙ ╩ ╓∆

↓≤⅜ ↕╣≡™╢⁹ ─

⅜╡╛ ─ ⌂≥│ ─

╖⌂╠∏ ┼─ ╙ ⅝™⁹

≢⁸↓℮⇔√ꜞ☻◒⌐ ⌐ ∆╢

↓≤⅜≢⅝╣┌⁸ⱦ☺Ⱡ☻─ ≤╙

⌂╡ ╢⁹ 

≢│⁸ ⌐╟╢

⌂ ┘ ה ┼─

─ ⌐╟╡⁸ │ ─

╛ⱴ◒꜡ ⌐ ╩ ╓

∆ ⅜ ↕╣≡™╢⁹ 

  

 

 ה

 

96כꜗ☺꜠ 
  ̧ ─ ⁸ ה ╛ ─ ─

⁸ ─ │⁸ ⁸ ⁸

⁸ ╩ ┼כꜗ☺꜠√⇔ ╩ ╓∆

⅜№╢⅜⁸ ≢ כ◐☻│ ┼─

╩ ™≡ ⌐⇔⅛ ≢⅝≡™⌂™⁹ 

 ̧ ≢№╢ ─ ╛ ─ כ◐☻⁸

⌐⅔↑╢ ─ ─╒⅛⁸ ≢─ ה

─ ⅜ ↕╣≡™╢⁹ 

 

 ̧ 2050 ⌐│⁸ │ ─ ⌐╟╡

 ⅜ ∆╢⅜⁸ ╛

│ ⅜ ∆╢≤ ↕╣≡™

╢⁹ 

 ̧ ⌐כ◐☻ ⇔≡│⁸ ┘ ⅜⁸

2031 2050 ⌐│ ≤ ─ ─

╩ ™≡ ∆╢↓≤≢⁸╒≤╪≥

כ◐☻─ ⌐⅔™≡ ⅜ ∆╢≤

↕╣≡™╢⁹ 

 

 
 

כ◐☻⁸│≡⇔≥ ─

╩ │≡™⅔⌐כꜗ☺꜠√⇔

⌐ ─ ─ ─ ╩

↑╢≤∆╢ ⅜╖╠╣╢╙──⁸

⌐╟∫≡│ ─ ╛

─ ⌐╟╢ ─ ≤™∫

√ ─ ╩ ↑╢≤∆╢ ╙№

╢⁹ 

 

  

 

 ה

 

 כꜗ☺꜠ 
 ╕√⁸ ─ ⌐╟╡ ה

─ ⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╡ ⅜ ∆╢↓

≤≢ ┼─ ⅜ ∆╢≤ ∆╢

⅜№╢ ≢⁸ ─ ⌐╟╡

⅜ ↕╣╢≤ ⇔√

⌐ ⅜ ∆╢≤ ⇔≡™╢

╙№╢⁹ 

 ̧ ─ ⌐╟╡ ⅜ ∆╢↓≤

≢⁸ ⌐כꜗ☺꜠─ ╩ ⅎ╢≤

↕╣≡™╢⁹ 

╩

⇔
√
꜠
☺

┘

∆
╢
◘

ⱦ
☻

 

  

כ◐☻ ╛ ─ ╩

⁸│≡™≈⌐כꜗ☺꜠√⇔ ⌐

─ ─ ─ ⅜ ↕╣≡™

╢⁹↓╣╠│⁸ ⌐⅔↑╢

┼─ ⌐╙≈⌂⅜╢⁹ ⌂

⅛╠⁸ ╩ ⇔√ ⌐

⇔≡™╢ ╛ ⌐≤∫≡│⁸⁹

⁸ │ ─ ≤ ≢№

╢⁹ 
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3
3
2
 

   ─  ↕╣╢  
 

   
   

 

  ̧ ≢⁸ ┼─ ⌐≈™≡ ⌂

⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╡ ◖fi◒ꜞכ♩ ─

⅜ ⇔≡™╢⁹ 

 ̧ ⌐⅔↑╢ ─ ⅜ ⇔≡™

╢⁹ 

 ̧ ⌐ ↕╣≡™╢ ⌐⅔™≡⁸ ─

┼─ ⌐ ⇔⁸ ה ─ ⁸ ─

⇔─ ⅜ ↕╣⁸ ⌐ ⇔√

ה ─ ╡ ⅜ ↕╣≡™╢⁹ 

 

 

 ̧ ⌐ ↕╣≡™╢₈

₉ ⌐⅔™≡⁸ ⌐

⇔√ ה ─ ╡ ⅜

↕╣≡™╢⁹ 

 ̧ ─ ⌐⅔™≡ ─

⅜ ∆╢≤ ↕╣≡™╢⁹ 
  

≢ ─ ─

⇔⅜ ↕╣≡™╢↓≤ ⌐ ⅜

≢№╢⅜⁸ ≢⁸ ה

╩⇔√ │ ≢№╢⁹⇔⅛

⇔⌂⅜╠⁸ ⌂ ⌐╟╢

─ ⅜ ⇔≡™╢↓≤⌐ ⅎ

≡⁸ ≢─ ─ ⅜

⇔≡⅔╡⁸↓╣╠─ ⅛╠⁸

│ ⌐ ⅝™≤™ⅎ╢⁹ 

  

 

  ̧ ≢⁸ ┼─ ⌐≈™≡⁸ ─

⅜ ╠╣╢⁹ 

 ̧ ╛ ⌐╟╢ ┼─ ⁸ ≤

≤─ ⌐ ∆╢ ─╒⅛⁸ №╢™│

⌐ ∆╢ ┼─ ≢─

⁸ ⌐╟╢ ⅜ ⇔√ ┼─

⅜ ↕╣≡™╢⁹ 

 

 

 ̧ ≢⁸ ┼─ ⌐≈™≡ ⌂

│ ≢⅝≡™⌂™⁹ 

 

  

≢⁸ ה ╩⇔√

│ ≢⅝≡™⌂™⁹ ≤

≤─ ⌐ ∆╢ ⁸

┼─ ─ ╛ ⌐╟

╢ ─ ⅜ ↕

╣≡™╢╙──⁸ ∆╢ ⌐ ⇔

™⁹ 

  

 

∕─  ∕─

(

) 

 ̧ ⌐╟╢ ≢─ ⅜ ╛

⌐ ╓∆ ⌐≈™≡⁸ ⅜ ╠

╣╢⁹ 

 ̧ ─ ≤⇔≡ ↕╣╢ ─

⅜ ↕╣≡™╢⁹ ⅎ┌⁸ ⌐╟╢ 30

─ ─ ─ ╩ ⇔√ ⁸

─ ≢ ∂√ ┌≈⌐╟╡

⅜ ⇔√ ⅜№╢⁹2011 ─♃▬ ♅ꜗ○ⱪ

ꜝꜘ ─ ≢│⁸ ─ ⌐ ╩╙√╠

⇔⁸Ɫכ♪♦▫☻◒─◘ⱪꜝ▬♅▼כfi⌐⅔↑╢

─ ╩ 3,150 ≤ ⇔≡™╢

╛⁸ ─ ⅜ ⌐ ℮

─ ⅜ 2011 ─ ה ⌐ ∆╢ ╩ ∫√

≤ ⇔≡™╢ ⅜№╢⁹ 

 ̧ ≢─ ⅜⁸ ⌐≥─╟℮⌂

╩╙√╠∆⅛⌐≈™≡│⁸ ─

⅜ ∆╢ ⌂ ⅜ ≢№╢⅜⁸

─╟℮⌂ ⅜ ↕╣≡™╢⁹ 

ü ─ ⌐╟╡⁸2030 ⌐⅔™≡

≢ √ ⌐ ⅜ ⇔⁸

⅜ ∆╢⁹ 

ü ╛ ─ ⅜⁸ ⁸≤℮╙╤

↓⇔⁸ ─ ⌐ ╩ ╓∆⁹ 

─ ≢─ ┌≈⌐╟╡ ─ⱦכ

ꜟ ⅜ ⇔⁸ ⅜ ∆╢⁹ 

ü ─ ╛ ─ ┼─

─ │⁸ ┼─ ה

─ ─ ╩ ╘╢⁹ 

 ̧ ≢─ ╩ ╕ⅎ╢≤⁸◄Ⱡꜟ

╛כ◑ ─ ─ ⁸ ⌐

⅔↑╢ ─ ┼─ ה

⌂ ⁸ ⌐⅔↑╢ ─

⌐ ℮ ה ╩ ∂√ ┼

─ ⅜ ⌐⅔™≡╙ ↕╣╢⁹ 

 

 

  

√∞⇔⁸ ─ ╩ ↑╢ꜞ☻◒⅜

™ ─ ⌐◘ⱪꜝ▬♅▼כfi╩ ∆╢

⌐│⁸ ⌐ ┬ ─ ⅜ ⅝ↄ⌂

╢ ⅜№╢⁹ 

⌐╟╢ ⌂ ─ ⌐

╟╢ ─ │⁸╦⅜ ─

╛ ⌐ ≈⌂⅜╢╙─≢№╡⁸

┼─ ⅜ ∂╢ ⅜№╢⁹∕─ ⌐⁸

≢─ ─ ╛ ─ ┼─

⅛╠⁸ ⅜ ⅜ ∆╢ ╛

─ ─ ⅜ ™≤ ∆

╢ ⅜№╢⁹ 

⌂⅔⁸ ─ ⅜2011 ⌐ ╡╕

≤╘√⁸ ⌐╟╢ ─ ⅜

⌐ ╓∆ ─ ≢│⁸ ≢─

─ ╛ ─ ⁸ ─ ⁸

─ ⁸ ─ ⅜ ─

⌐ ╩ ⅎ╢≤ ↕╣≡™╢⁹ 

  

 



 

 

 

3
3
3
 

   ─  ↕╣╢  
 

   
   

 

 ה

 

∕─  ∕─   ̧ ⌐ ∆╢ ╛⁸ ⌐ ℮▪☺

ה▪ ⌐⅔↑╢ ╩ ╕ⅎ√ ─

ה ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐ ─ ⅜ ↑╢↓≤⌐╟╡ ≤

⌂╢⁸ ─ ╩ ∆╢ ≢⁸

─ ⅜ ╩ ⇔≡ ⌐ ∆╢↓≤

⌐╟╢ ⅜ ─ ┼─ ╩ ∆╢

⅜№╢⁹ 

 ̧ ⌐ ℮ ꜞ☻◒⌐≈™≡ ≢│

─ ⅜ ↕╣≡™╢⁹ 

 ̧ ≢│⁸ ה ≢ →√

≢─ ⌐╟╢∕─ ─ ⌐≈™≡⁸

─ │ ≢⅝≡™⌂™⁹ 

 ̧ ≢│⁸ ⅜ ─ ╛

─ ⁸ ┼─ ╛ ⌐╟╢ ─

⁸ ─ ⅜ ꜞ☻◒─ ─ ≈

≤⌂∫≡™╢ ⅜№╢↓≤⅜ ↕╣≡™╢⁹ 

 

 

 ̧ ─ ╛ ⌐ ⅜

╓∆ ⌐ ∆╢ ≢│⁸ ─

╛ ─ ⁸ ╩╘←╢

─ ⌂≥⅜ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╢≤⁸ ⁸

⁸ ⌂ ₁┼─ ╩╘←╡⁸

⅜ ─ ╩ ╘╢

⅜ ↕╣≡™╢⁹ ⌐⁸ ─

╩ ↑╛∆™ ≤ ≤─

╛ ╩╘←╢ ⁸ ─ ≤∕

─ ⌐ ∆╢ ⁸ ⌐ ⌂

─ ⌐╟╢ ─ꜞ☻◒

⅜ ∆╢ ⅜ ↕╣≡™╢⁹ 

Ί  

─ ≢│⁸ ≢─ ⌐

╟╢ ╩ ╕ⅎ√ ─ ה

⁸ ─ ╛

─ꜞ☻◒⌐ ∆╢ ⅜ ╠

╣⁸↓╣╠│⁸╦⅜ ─ ה

┼─ ╩ ╓∆ ⅜№╢

⅜⁸ ≢ ⌂ ⅜№╢≤

↕╣╢╟℮⌂ │ ⇔™⁹ 

⌂⅔⁸ ─ ⅜ ╡╕≤╘√⁸

≢─ ⌐╟╢ ⅜ ─

⌐ ╓∆ ─ ≢│⁸

┼─ ─◖☻♩ ─

⁸ ─ ⌐⅔↑╢ꜞ☻

◒─ ╛ ─ ⌐╟╡

≢ ⅜ ∆╢ꜞ☻◒ ╩ →

≡™╢⁹ 

Ί ― 

 

 ה

 

 

▬fiⱨꜝ⁸ 

ꜝ▬ⱨ 

ꜝ▬fi  

⁸

 

 ̧ ⁸ ≢⁸ ⁸ ⁸ ⌐╟╢ ▬fi

ⱨꜝהꜝ▬ⱨꜝ▬fi┼─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⌐╟╢ ─ ╛∕╣⌐ ℮ ─

⁸ ה☻●ה ─ꜝ▬ⱨꜝ▬fi─ ⅜

↕╣≡™╢⁹ 

 ̧ ↓─ ⁸ ה ה ⌂≥─ ⌐╟╢

─ ╛ ─ ⁸

─ ─ ⁸ ה ⁸ ╛ ─

⌐╟╢ ╛ ─ ⁸ ⌐╟╢ ─

⅜ ↕╣≡™╢⁹ 

 ̧ ↓╣╠─ ⅜ ─ ⌐╟╢╙─≢№╢

⅛≥℮⅛│⁸ ⌐│ ⇔⅜√™⅜⁸ ⅜

∆╣┌⁸↕╠⌐ ─ ה │ ∆

╢≤ ⅎ╠╣╢⁹ 

 ̧ ⅜▬fiⱨꜝהꜝ▬ⱨꜝ▬fi⌐╙√╠∆

⌐≈™≡⁸ ꜠ⱬꜟ≢│⁸ ⌂

⅜⁸ ⁸ ꜝⱦ☻─╟℮⌂▬fiⱨכ◘ ╛

─☻ⱦכ◘⌂ ╩╙√╠∆↓≤⌐╟

╢◦☻♥ⱶ─ꜞ☻◒⌐ ⅎ≡⁸

⌐╙ ╩ ╓∆≤∆╢ ⅜╖╠╣╢⁹ 

 ̧ ≢│⁸ ▬fiⱨꜝ⌐ ⇔≡⁸ ╛

─ ⁸ ה ⌐╟╢ ┼─

╛⁸ ≤⇔≡ ∆╢ ⅜ ∆

╢↓≤⌐╟╢ ─ ⁸ ─

⌐╟╢ ┼─ ⅜ ↕╣≡™

╢⁹ 

 ̧ ▬fiⱨꜝ⌐ ⇔≡⁸ ─ ─

⌐╟╡⁸ ⌐ ⅜ ∂╢↓≤⁸

▬fiⱨꜝ⌐ ⇔≡⁸ ≢ ─ⱷfi♥♫fi☻⁸

⁸ ⌐ ⌂ ⅜ ∆╢↓≤⅜

↕╣≡™╢⁹ 

 ̧ ↓─ ⌐⁸ ⌐ ∫≡ ─

⌐ ⅜ ∂╢↓≤╛⁸ ⌐╟╡

⅜ ∆╢↓≤╛ ●☻─ ⌐ ⅜

∂╢↓≤╙ ↕╣≡™╢⁹ 

 ̧ ▬fiⱨꜝ ┼─ ⌐ ⇔≡⁸ ─

│ ≢№╢╙──⁸ ≢│⁸ ⌂ ⌐

╟╢ ─┼ꜟכ꜠ ⁸ ה ⌐╟╢

┼─ ⁸ ⌐╟╢ ▬fiⱨꜝ

┼─ ⅜ ↕╣≡™╢⁹ 

 ̧ ⁸ ⌐╟╢ ╛ ─ ⁸

™ ─ ⅜ ╘┌⁸↓╣╠─▬fiⱨ הꜝ

ꜝ▬ⱨꜝ▬fi ⌐╙ ⅜ ┬↓≤⅜ ↕╣

╢⁹ 

 

  

≢╙⁸ ≢ ╛ ⌐╟

╢ ─ ╛ ה☻●ה

─ꜝ▬ⱨꜝ▬fi─ ⁸ ▬fiⱨꜝ

╛ ▬fiⱨꜝ⁸ ┼─

⅜ ↕╣≡™╢⁹ ⁸

⅜ ∆╣┌⁸ ה ה

▬fiⱨꜝה ⌐ ₁⌂

⅜ ∂╢↓≤⅜   ↕╣≡⅔╡⁸

ה ⌐╟╢ ה ┼─

│ ⅝™⁹ 

  

 



 

 

 

3
3
4
 

   ─  ↕╣╢  
 

   
   

 

 ה

 

 ה

⌂≥ 

╩ ∂╢ 

╠⇔ 

⁸ 

 ה
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 ̧ ⌐≤∫≡ ⌂◘◒ꜝ⁸▬♅ꜛ►⁸☿Ⱶ⁸

─ ─ ─ ⌐≈™≡ ↕╣≡

™╢⁹ ⌐⁸◘◒ꜝ⌐≈™≡│⁸ⱥכ♩▪▬ꜝfi♪

≤ ╕∫≡⁸ ⌐ ═≡⁸ ≢ ╛

─ ⅜ ╕∫≡™╢↓≤⅜ ↕╣≡™

╢⁹ 

 ̧ ─ ⅜ ─ ╛ ─ ה

⌐ ⅎ╢ ⌐≈™≡⁸ ⌐⅔™≡◘◒

ꜝ─ ─ ⅜ ─ ⌐ ╩ ⅎ≡

™╢ ⅜ ≢⅝╢╙──⁸∕─ ─ ⌂

│ ↕╣≡™⌂™⁹ 

 ̧ ⌐≈™≡│⁸ ⌐ ™⁸ ⅎ┌⁸

≢ ─ ה ─ ⅜

∂≡™╢↓≤╛ ≢ ┼─ ⅜ ∂

≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ◘◒ꜝ─ ┘ ⌐≈™≡⁸ ─

│ ⌂≥≢│ ╕╢ ⌐№╢⅜⁸

≢│ ↄ⌂╢ ⌐№╢↓≤⁸╕√⁸

┘ ⌐│⁸ ─ ⌐

╟╡ ⅛╠ ╕≢⌐ ⌂ │ ↄ⌂

╢ ⅜ ™⁹∕╣⌐ ™⁸ ⅜≢⅝╢

─ ⁸◘◒ꜝ╩ ≤∆╢ ┼─

⅜ ↕╣≡™╢⁹ 

 ̧ ♫fi◖►►ⱷ─ ⌐≈™≡⁸3ϴ─

⌐╟╡⁸ ─ⱨ▼ⱡ꜡☺כ≤─

Ⱶ☻ⱴ♇♅⅜ ∂╢↓≤≢ ⌐ ⅜

∂⁸ ⅜ ↕╣╢≤─ ╙╖

╠╣╢⁹ 

 ̧ ─ ╛ ה ┼

─ ⌐≈™≡│⁸ ≢ ⅜

⌐⇔⅛ ≢⅝≡™⌂™⁹ 

 

 

 

 

 ┼─ ─ │╒╓ ⌐

┬⁹ ─ ה ─ ╛

─ │⁸↓╣╠ ─ ⌐⅔↑

╢ ╛ ⌐ ╩ ⅎ╢

⅜№╡⁸ ה ה ─

⌐ ⅜ ┬⁹ ⌐│⁸◘◒ꜝ

╛◌◄♦─ ⌐⅔™≡ ⁸

⅜∏╣╢≤ ─ ⌐ ⅜

∂⁸ ─ ⌐ ╩ ⅎ╢≤

ⅎ╠╣╢⁹ ─ ⌐╟╢

╛ ┼─ ─ ⌐≈™≡⁸

⌐ ╩⇔√ │ ≢

⅝⌂™⁹ 

 

  

 

⁸ 

 
－ 

 │ ₁─ ≢ ⌂╡⁸ ─

ה ┼─ ╙ ⌐╟╡ ₁

≢№╢↓≤⅛╠⁸ ⌐ ∆╢

↓≤│ ≢№╢⁹ 

 

  

 

∕─  ⌐╟╢ 

┼─ 
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 ̧ ─ ⌐⅔↑╢ 100 №√╡─

⅜ 1.5ϴ≢№╢─⌐ ⇔⁸ ⌂ ─

│ 2.6 3.2ϴ≢№╡⁸ ⌐⅔™≡│

⌐╟╢ ⌐ⱥכ♩▪▬ꜝfi♪─ ⌐╟

╢ ⅜ ⌂∫≡™╢↓≤⅜ ↕╣≡™╢⁹ 

 ̧ ╕√⁸ ≢╙ⱥכ♩▪▬ꜝfi♪ ⅜ ↕

╣≡™╢⁹ⱥכ♩▪▬ꜝfi♪ ⌐╟╡ ≢

⅜ ∆╢↓≤≢ ⌂ ⅜ ∆

╢ ⁸ ≢│ ─ ⅜ ↕╣⁸

⅜ ⌐ ∆╢ ⅜№╢↓≤⅜ ↕╣

≡™╢⁹ 

 ̧ ⌐⅔↑╢ ─ ≤⇔≡⁸ ⌐ ₁⅜

∂╢ ☻♩꜠☻─ ⅜ ↕╣⁸ ꜞ☻◒

─ ⌐ ⅎ⁸ ה ה ⌐╟╢

─ ⁸ ─ ─ ⌐╟╢ ─

⅜ ↕╣≡™╢⁹ 

 ̧ ─ⱥכ♩▪▬ꜝfi♪│⁸ │

⌂ ⌐≤≥╕╢≤ ⅎ╠╣╢⅜⁸

⌐ ∆╢ⱥכ♩▪▬ꜝfi♪⌐ ⌐

╟╢ ─ ⅜ ╦╡⁸ │ ⅝ ⅝

╩ ↑╢ ⅜ ™⁹ 

 ̧ ⌐ ™⁸ ≢№╢WGBT╙

╩ ∆ ⅜ ™⁹ ╩

⌐ 21 ─ 8 ─WBGT╩ ⇔√
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１.RCPシナリオ 

 SRES ◦♫ꜞ○ ╩ ⌐│⁸ ⌂ ⅜ ↕╣≡™⌂™⌂≥─

⅜№∫√⁹↓─√╘⁸ ⌂ ●☻─ ╩ ≤⇔≡⁸ ─ ●☻ ꜠

ⱬꜟ≤∕↓⌐ ╢╕≢─ ─℮∟ ⌂╙─╩ ╪∞◦♫ꜞ○⅜ ╠╣√⁹↓─◦♫ꜞ○╩

RCP Representative Concentration Pathways ◦♫ꜞ○≤™℮⁹99 

 RCP ◦♫ꜞ○│ ─ ●☻─ ⅜ ⌐ ⅎ╢ ─ ⅝↕╩╙≤⌐

≠↑╠╣⁸∕╣∙╣ RCP8.5 ◦♫ꜞ○ ⁸RCP6.0 ◦♫ꜞ○ ⁸RCP4.5

◦♫ꜞ○ ⁸RCP2.6 ◦♫ꜞ○ ≤ ┌╣⁸ ≤ ⇔√ ─
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表 A-1 シナリオ別の世界平均気温の変化と世界平均海面水位の変化の予測 

ה │⁸1986 2005 ╩ ≤⇔√ ⁹ 

ה ─ │⁸ ─ ╩ ∆⁹ 

 

─ ╟╡ ⁹ 

IPCC, 2007: Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller 

(eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 996 pp. 

IPCC, 2013: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. 

Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 1535 pp. 

 

⌐○ꜞ♫◦SRESה ≠ↄ │ 4 ≢─ ⁸RCP◦♫ꜞ○⌐ ≠ↄ │ 5 ≢─

≢№╡⁸ ◦♫ꜞ○∞↑≢⌂ↄ ─ ⌐≈™≡╙ ™⅜№╢⁹ 

 

 

 

 

 

 

 

  

◦♫ꜞ○ 

ϴ  m  

 
2046 2065  

 
2081 2100  

 
2046 2065  

 
2081 2100  

RCP 2.6 0.4 1.6 1.0  0.3 1.7 1.0  0.17 0.32 0.24  0.26 0.55 0.40  
4.5 0.9 2.0 1.4  1.1 2.6 1.8  0.19 0.33 0.26  0.32 0.63 0.47  
6.0 0.8 1.8 1.3  1.4 3.1 2.2  0.18 0.32 0.25  0.33 0.63 0.48  
8.5 1.4 2.6 2.0  2.6 4.8 3.7  0.22 0.38 0.30  0.45 0.82 0.63  

A- 2 CMIP5 1950 2100 1986 2005

RCP2.6 RCP8.5

RCP

2081 2100

CMIP5  

IPCC 5 1  SPM.7(a) 
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２.SRESシナリオ 

 IPCC 4 ⌐⅔™≡ ↕╣√

≢ ≤⇔≡ ™╠╣√ ◦

♫ꜞ○≢№╡⁸A1◦♫ꜞ○ ◦♫ꜞ

○ ⁸A2◦♫ꜞ○ ◦♫ꜞ○ ⁸B1◦

♫ꜞ○ ◦♫ꜞ○ ⁸B2◦♫ꜞ○

◦♫ꜞ○ ⌐ ⇔≡™╢⁹A1

◦♫ꜞ○│⁸A1FI ◄Ⱡꜟ◑כ ╩ ⁸A1T

◄Ⱡꜟ◑כ ╩ ⁸A1B ◄Ⱡꜟ◑כ

─Ᵽꜝfi☻╩ ⌐ ⌐ ↕╣≡™╢⁹ 

 

A- 4  CO2  6 SRES  

 SRES  SRES 80    

SRES CO2, CH4, N2O  

  A2 A1B B1 20

  2000

 AOGCM   6  SRES

2090 2099 1980 1999 

 

IPCC 4  SPM.5  

図 A-3 SRES シナリオにおける 4 つの世界像 
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表 A-2 シナリオ別の世界平均気温の変化と世界平均海面水位の変化の予測 

   

◦♫ꜞ○ 

ϴ  m  

2090 2099  2090 2099  

SRES  B1 1.1  2.9 1.8  0.18  0.38 
A1T 1.4  3.8 2.4  0.20  0.45 

B2 1.4  3.8 2.4  0.20  0.43 
A1B 1.7  4.4 2.8  0.21  0.48 

A2 2.0  5.4 3.4  0.23  0.51 
A1FI 2.4  6.4 4.0  0.26  0.59 

ה │⁸1980 1999 ╩ ≤⇔√ ⁹ 

ה ─ │⁸ ─ best estimate ╩ ∆⁹ 

 

＜補足＞ SRESシナリオと RCPシナリオの対応関係 
SRES≤ RCP ┘ SSP─ ◦♫ꜞ○─ ⌐≈™≡⁸SRES≤ SSP─ ─◦♫ꜞ○

─ ⁸SRES ≤ RCP ─ ה ─ ╩ ™⁸SRES ◦♫ꜞ○⅜ ≡│╕╢ 

RCP ◦♫ꜞ○≤ SSP ◦♫ꜞ○─ ⌂ ╖ ╦∑╩ ⇔√ ⅜№╢⁹↓╣⌐╟╣┌⁸ ─

≤⇔≡≢│№╢╙──⁸ ◦♫ꜞ○─ │ ─≤⅔╡≢№╢↓≤⅜ ↕╣≡™╢⁹ 

 

表 A-3 RCPシナリオとSRESシナリオの対応関係 

RCP シナリオ SRES シナリオ 

RCP8.5 ≤ SSP5 SRES A1FI 

RCP8.5≤ SSP3 SRES A2 

RCP6.0 ≤ SSP2 SRES B2 ┘ A1B 

RCP4.5 ≤ SSP1 SRES B1 

RCP2.6 ∆╢ SRES◦♫ꜞ○│ ⇔ 

βSSP ◦♫ꜞ○│⁸ ⁸●Ᵽ♫fi☻⁸ ⁸ ⁸ ⁸ ─ ⌐ ─ ╩ ∆

ה ⌂ ⅛╠⌂╡⁸ ≤ ה ─ ╩ ∆⁹ SSP1: ⌂

⁸SSP2: ◦♫ꜞ○⁸SSP3: ◦♫ꜞ○⁸SSP5: ◦♫ꜞ○  

Detlef P. van Vuuren & Timothy R. Carter (2014)Climate and socio-economic scenarios for climate change research and 
assessment: reconciling the new with the old.Climate Change 122: pp415-429DOI 10.1007/s10584-013-0974-2 

 

表 A-4 RCP濃度シナリオ別の世界平均気温の変化と世界平均 

海面水位の変化の予測 
 

ה │⁸1986 2005 ╩ ≤⇔√ ⁹ 
ה ─ │⁸ ─ ╩ ∆⁹ 

 

─ ╟╡ ⁹ 
IPCC, 2007: Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report 
of the Intergovernmental Panel on Climate Change [So lomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor 
and H.L. Miller (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 996 pp.  
IPCC, 2013: Climate Change 2013: The Physical Science Basis. Contributi on of Working Group I to the Fifth Assessment Report of 
the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G. - K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. 
Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press , Cambridge, United Kingdom and New York, NY, USA, 
1535 pp.  

  
◦♫ꜞ○ 

ϴ  m  

 
2046 2065  

 
2081 2100  

 
2046 2065  

 
2081 2100  

RCP 2.6 0.4 1.6 1.0  0.3 1.7 1.0  0.17 0.32 0.24  0.26 0.55 0.40  

4.5 0.9 2.0 1.4  1.1 2.6 1.8  0.19 0.33 0.26  0.32 0.63 0.47  

6.0 0.8 1.8 1.3  1.4 3.1 2.2  0.18 0.32 0.25  0.33 0.63 0.48  

8.5 1.4 2.6 2.0  2.6 4.8 3.7  0.22 0.38 0.30  0.45 0.82 0.63  
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３.  地球温暖化対策に資するアンサンブル気候予測データベース（d4PDF、d2PDF） 

 

ה ꜞ☻◒ ⱪ꜡◓ꜝⱶ≢│⁸ ⸗♦ꜟ ┘
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fiⱩꜟ ☻כⱬ♃כ♦ d4PDF⁸d2PDF ⅜ ↕╣≡™╢⁹ 

╢№≢♃כ♦ d4PDF⁸d2PDF│ ─ (▪fi◘fiⱩꜟ) ╩ ∆╢↓≤≢⁸

╛ ⌂≥─ ─ ╩ ⌐⁸⅛≈ ⌐ ∆╢↓≤⅜≢⅝╢ 

 

 



 

 

3
4
0
 

 
 

₈ ⅜₉♪כ◖ ה ─ │⁸ ─ ⌐⅔™≡ √⌐ ⇔√ ╩ ∆⁹ 

 

 ♪כ◖
─     

111001 
╩♃כ♦ ™√ ─ ─◖ⱷ ⌐ ∆╢

─  

ה ה └≤

ה╖ ה ה └

╤ⅎה ה   

2020 ≤ ,20,p.1 - 8 

111002 
─ ⌐⅔↑╢ ─ ≤∕─ ה

┼─  

⁸ ⁸ ⁸

 
2007 Jpn.J.CropSci.)76(3):423 - 432(2007) 

111003 
≢─ ┘ ⌐╟╢

─  

ה ה ה

-Rosa Erraה Balsells ה

ה ה  

2018 245 ,p.117  

111004 
─ ⅜ ⅜ ⌂╢ ⌐⅔↑╢ ─

⌐⅔╟╓∆  
ה ה  2017 244 ,p.7  

111005 
fi꜡כꜙꜞ▪╢╟⌐ ─ ⅜▬Ⱡ ─

⌐ ╓∆  

Chetphilin Suriyasakה ה

ה ה  Wunה

Jin Chenה ה ה

 

2018 245 ,p.71  

111006 
─ ┘ ꜠ⱳכ♩ ₐ ─

≤∕─ ₑ 2012  
ה ה  2013 Ί 

111007 

Extraordinary hot summer in Hokkaido decrease rice yield 

and satisfy growing of cultivar in Tohoku region 

ΓHitomeboreΔ 

Manabu Nemoto,  Takahiro 

Hamasaki,  Hiroyuki Shimono  
2011 

Journalof AgriculturalMeteorology,67

4 ,p.269 - 274 

111008 29 ꜠ⱳ2018  ♩כ Ί 

111009 22 ꜠ⱳ2011  ♩כ Ί 

111010 25 ꜠ⱳ2013  ♩כ Ί 

111011 
2010 ─ ⅜ ╩ ⌐⇔√◖◦ⱥ◌ꜞ─

⌐ ⅎ√  1. ⌐≈™≡ 

ה └╤ⅎה ה

ה ה ה

ה ה ה

ה ה ה

ה ה ה ה

ה ה ה

 

2012 
, 233

,p.126 - 127 

111012 
⸗♦ꜟ ─√╘─ ─ ⅔

╟┘ ≤ ─  
ה ה  2010 ,66(4),p.255 - 267 



 

 

3
4
1
 

 

 ♪כ◖
─     

111013 
─ ⌐⅔↑╢ ─ ⁸

⌐ ∆╢ ─  

ה ה ה

ה  
2010 ,79(2),p.205 - 212 

111014 и ⌐⅔↑╢ ─ ─ ה ─ ה .  ╠ 2010 ☿fi♃כ ,94,p.1 - 53 

111015 
≢ ⅜ ∆╢ ⌐⅔↑╢ ⅔╟

┘ ─ ≤ ⅝↕─  

ה ה ה

 
2018 245 ,p.189  

111016 
─ ⌐⅔↑╢ ─ ≢─

─  

ה ה ה

ה  
2010 ,79(2),p.142 - 149 

111017 

Spikelet sterility of rice observed in the record hot 

summer of 2007 and the factors associated with its 

variation.  

Hasegawa T, Ishimaru T, Kondo M, 

Kuwagata T, Yoshimoto Y, Fukuoka 

M. 

2011 J.Agrc.Meteorol.67(4):225 - 232,2011 

111018 ⌐⅔↑╢ ₈ ₉─ ≤ ≤─  

ה ה ה

ה ה ה

 

2015 ,84(3),p.295 - 302 

111019 
⌐⅔↑╢ ─ ≤

⌐╟╢  

ה ה ה

 
2018 245 ,p.90  

111020 
▬Ⱡ ⅜ ⌂ ≤⌂∫√ 22 ─♦fiⱪfi

┘  

ה ה╡≤╖ ה

ה ה ה

 

2013 ,108(5),p.368 - 376. 

111021 
Modeling the multiple effects of temperature and 

radiation on rice quality.  

Okada M, Iizumi T, Hayashi Y, 

Yokozawa M. 
2011 Environ.Res.Lett.6(2011)034031(8pp)  

111022 ꜠ⱳכ♩ 10  2018 -  

111023 
⌐⅔↑╢ ─ ≤ ─ , ┘

≤─  
ה  2015 ,30,p.34 - 35 

111024 ─ ⌐⅔↑╢ ─ ≤ ─   2013 
, 236

,p.374 - 375 

111025 

Earlier rice phenology as a result of climate change c an 

increase the risk of cold damage during reproductive 

growth in northern Japan  

Hiroyuki Shimono  2011 
Agriculture,Ecosystems&Environment,144(1),p

.201- 207 

111026 
⌐⅔↑╢ 1980 ─ ⅜ →≈ ─▬Ⱡ

⌐ ⅎ╢  

ה ה ה

 
2014 ,83(3),p.242 - 248 

111027 

Large- scale evaluation of the effects of adaptation to 

climate change by shifting transplanting date on rice 

production and quality in Japan  

Yasushi Ishigooka, Shin Ffukui, 

Toshihiro Hasegawa, Tsuneo 

Kuwagata, Motoki Nishimori, 

Motohiko Kondo 

2017 
Journal ofAgriculturalMeteorology,73(4),p.15

6- 173 



 

 

3
4
2
 

 

 ♪כ◖
─     

111028 
⌐⅔↑╢ ─

⸗♦ꜟ⌐╟╢  
 2014 G ,70(5),p.I_13 - I_19 

111029 

Rice grain quality degradation and economic loss due to 

global  

warming in Japan  

Yuji Masutomi, Takahiro 

Takimoto, Muneyoshi Shimamura, 

Toru Manabe, Makoto Arakawa, 

Naoya Shibota, Atsuya Ooto, 

Satoshi Azuma, Yoko Imai, 

MakotoTamura 

2019 
EnvironmentalResearchCommunications,I,12100

3 

111030 ◖ⱷ ⌐ ∆╢ ─ ≤ ה   2017 ,30 6 ,p.346·356 

111031 

Adaptation of rice  to climate change through a cultivar -

based simulation a possible cultivar shift in eastern 

Japan 

Ryuhei Yoshida, Shin Fukui, 

Teruhisa Shimada, Toshihiro 

Hasegawa, Yasushi Ishigooka, 

Izuru Takayabu, Toshiki Iwasaki  

2015 ClimateResearch,64(3),p.275 - 290 

111032 
Estimation of cool summer damage in the Tohoku region 

based on the MRI AGCM 

Eiji Kanda,  Hiromitsu Kannno,  

Sayuri Okubo,  Teruhisa 

Sshimada,  Ryuhei Yoshida,  

Takashi Kobayashi,  Toshiki 

Asaki  

2014 
JournalofAgriculturalMeteorology,7(4),p.187

- 198 

111033 
MIROC5 predictions of Yamase (cold northeasterly winds 

causing cool summers in northern Japan)  

Hiromitsu Kanno, Masahiro 

Watanabe, Eiji Kanda  
2013 

JournalofAgriculturalMeteorology,69(3),p.11

7- 125 

111034 

Sensitivity of cool summer - induced sterility of rice to 

increased growing - season temperatures: A case study in 

Hokkaido, Japan 

Akemi Tanaka, Tomonori Sato, 

Manabu Nemoto, Yasuhiro Yamanaka 
2014 

JournalofAgriculturalMeteorology,70(1),p.25

- 40 

111035 ⅜ ⌐ ╓∆ ─ ≤  

ה  ה   

ה  └╤ⅎה ה 

  

2013 
, 235

,p.62 - 63 

111036 ⌐⅔↑╢ ≤ ┼─  
ה

☿fi♃כ 
2020  

111037 
⅜ 41 ─◖ⱷ─ ⌐ ╓∆ ⌐ ∆

╢  
ה  2017 

G( )(

),Vol.73,No.5,p.I_385 - I_396 



 

 

3
4
3
 

 

 ♪כ◖
─     

111038 
Rice cultivar responses to elev ated CO2 at two free - air 

CO2 enrichment (FACE) sites in Japan.  

Hasegawa T, Sakai H, Tokida T, 

Nakamura H, Zhu O, Usui Y, 

Yoshimoto M, Fukuoka M, 

Wakatsuki H, Katayanagi N, 

Matsunami T, Kaneta Y, Sato T, 

Takakai F, Sameshima R, Okada M, 

Mae T, Makino A.  

2013 FunctionalPlantBiology,2013,40,148 Έ159 

111039 
Yield responses to elevated CO 2 concentration among 

Japanese rice cultivars released since 1882  

Hidemitsu Sakai, Takeshi Tokida, 

Yasuhiro Usui, Hirofumi 

Nakamura, Toshihiro Hasegawa 

2019 PlantProductionScien ce,22(3),p.352 - 366 

111040 
A High- Yielding Rice Cultivar ΓTakanariΔ Shows No N 

Constraints on CO 2 Fertilization  

Toshihiro Hasegawa, Hidemitsu 

Sakai, Takeshi Tokida, Yasuhiro 

Usui, Hirofumi Nakamura, Hitomi 

Wakatsuki, Charles P. Chen, 

Hiroki Ikawa, Guoyou Z hang, 

Hiroshi Nakano, Miwa Yashima 

Matsushima,  Kentaro Hayashi  

2019 FrontiersinPlantScience,10,Article361  

111041 

Quantitative trait loci for large sink capacity enhance 

rice grain yield under free - air CO 2 enrichment 

conditions  

Hiroshi Nakano, Satoshi 

Yoshinaga, Toshiyuki Takai, 

Yumiko Arai - Sanoh, Katsuhiko 

Kondo, Toshio Yamamoto, 

Hidemitsu Sakai, Takeshi Tokida, 

Yasuhiro Usui, Hirofumi 

Nakamura, Toshihiro Hasegawa, 

Motohiko Kondo 

2017 ScientificReports,7:1827  

111042 

Rice Free - Air Carbon Dioxide Enrichmen t Studies to 

Improve Assessment of Climate Change Effects on Rice 

Agriculture  

 

Toshihiro Hasegawa, Hidemitsu 

Sakai, Takeshi Tokida, Yasuhiro 

Usui, Mayumi Yoshimoto, Minehiko 

Fukuoka, Hirofumi Nakamura, 

Hiroyuki Shimono, Masumi Okada 

2015 

ImprovingModelingToolstoAssessClimateChange

EffectsonCropResponse,AdvancesinAgricultura

lSystemsModeling,(7),p.45 - 68 

111043 
Rice grain yield and quality responses to free - air CO 2 

enrichment combined with soil and water warming  

Yasuhiro Usui, Hidemitsu Sakai, 

Takeshi Tokida, Hirofumi 

Nakamura, Hiroshi Nakagawa, 

Toshihiro Hasegawa 

2016 Globa ChangeBiology,22(3),p.1256 Έ1270 



 

 

3
4
4
 

 

 ♪כ◖
─     

111044 

Causes of variation among rice models in yield response 

to CO2 examined with Free - Air CO2 Enrichment and growth 

chamber experiments 

Toshihiro Hasegawa, Tao Li, 

Xinyou Yin, Yan Zhu, Kenneth 

Boote, Jeffrey Baker,  

Simone Bregaglio, Samuel Buis, 

Roberto Confalonieri, Job 

Fugice, Tamon Fumoto, 

Donald Gaydon, Soora Naresh 

Kumar, Tanguy Lafarge, Manuel 

Marcaida, Yuji  

Masutomi, Hiroshi Nakagawa, 

Philippe Oriol , Françoise Ruget, 

Upendra Singh, 

Liang Tang, Fulu Tao, Hitomi 

Wakatsuki, Daniel Wallach, 

Yulong Wang, Lloyd 

Ted Wilson, Lianxin Yang, Yubin 

Yang, Hiroe Yoshida, Zhao Zhang, 

Jianguo Zhu 

2017 ScientificReports,7:14858  

111045 
Impacts of climate changes on t he temperature of paddy 

waters.  
Ohta S, Kimura A.  2007 

AgriculturalandForestMeteorology147(2007)18

6Έ198 

111046 

Genotypic variation in the response to high water 

temperature during vegetative growth and the effects on 

rice productivity under a cool climate  

Kakeru Horai, Ayako Ishii, 

Hiroyuki Shimono  
2013 CropsResearch,162,p.12- 19 

111047 

⌐ ⇔√ ─ ─√╘─ⱪ꜡☺▼

◒♩ 

 ⌐⅔↑╢ ─  

 ⅜ ⌐ ⅎ╢ ≤ ─

 

 ⅜ ⌐ ⅎ╢  

 2016 ⱪ꜡☺▼◒♩ ☼כꜞ◦ 557 

111048 

Impact assessment of climate change on rice production 

in Asia in comprehensive consideration of 

process/parameter uncertainty in general circulation 

models. 

Masutomi Y, Takahashi K , 

Harasawa H, Matsuoka Y. 
2009 

Agriculture,EcosystemsandEnvironment131(200

9)281Έ291 



 

 

3
4
5
 

 

 ♪כ◖
─     

111049 

Fluctuations in Rice Productivity Caused by Long and 

Heavy Rain Under Climate Change in Japan: Evidence from 

Panel Data Regression Analysis  

Yoji Kunimatsu, Ryoji Kudo   2015 JIRCAS,49(2),p.159- 172 

111050 
⅜ ₈№⅝√↓╕∟₉─ ⅔╟┘ ⌐ ╓

∆  

ה ה ה

 
2016 242 ,p.17 -  

111051 ─ ⌐ ↑√ ─ ה  ה  2016 
,303(84- 3),p.I_271 -

I_279 

112001 
Overview of Recent Effects of Global Warming on 

Agricultural Production in Japan  

Sugiura T, Sumida H, Yokoyama S, 

Ono H 
2012 

ה ה

ⱪ꜠☻ꜞꜞכ☻ 

112002 
⅜╦⅜ ─ ה ⅝ ⌐ ╓⇔≡™╢ ─ ⌐

≈™≡ 

⁸ ⁸ ⁸

 
2006 75 

112003 29 ꜠ⱳ2018  ♩כ Ί 

112004 

⌐ ⇔√ ─ ─√╘─ⱪ꜡☺▼

◒♩ 

 ⌐⅔↑╢ ─  

 ⅜ ⌐ ⅎ╢ ≤ ─

 

 ⅜ ⌐ ⅎ╢  

 2016 ⱪ꜡☺▼◒♩ ☼כꜞ◦ 557 

112005 Ⱪ꜡♇◖ꜞכ⌐ ∆╢Ⱪꜝ►fiⱦכ☼│⌂− ⅛  2014 
10 ☻כꜙ♬─ ∞╟╡ 458 26

11  

112006 20 ⌐⅔↑╢   2009 Ί 

112007 ₈ ⅛╠ ╢ ₉  ☿fi♃2012 כ Ί 

112008   2012 Ί 

112009 ╟↑♩ⱴ♩ ⌐⅔↑╢ з ) ה  ה  2012 
☿fi♃כ

,2,p.23 - 42 

112010 
⅜ ⌐ ⅎ╢ ─ ─ ⅛

╠─▪ⱪ꜡כ♅  

 ,  ,  

,   
2013 ◦☻♥ⱶ ,29(1),p.11 - 22 

112011 
→╢ ─ ⌐

↑≡  
 2015 Ί 

112012 
Effect of temperature on development of primary axillary 

flower bunch in strawberry bench culture  

K. Yamazaki, H. Kumakura, H. 

Hamamoto 
2014 ActaHorticulturae,1049,p.809 - 812 



 

 

3
4
6
 

 

 ♪כ◖
─     

112013 ꜠ⱳה 2015 ♩כ ה   2016 Ί 

112014 ▬♅◗─◒ꜝ►fi ⱴ♬ꜙ▪ꜟ ה  2011 Ί 

112015 ⌐ ⇔√▬♅◗─ ⁸ ─  
☿fi♃ה כ

 
2017 

☿fi♃כ ,p.11 -

12 

112016 
 3 ≤∕─ .  

 
 1995 Ί 

112017 
⅜ ◑◒Ώ ΐ─ ≤ ─ ⌐ ╓∆

⅔╟┘ ─  
ה ה  2009 .8(4),p.495 Έ501 

112018 
≤ ─ ⌐ ≠ↄ ꜠♃☻─

─ ⅔╟┘ ⱴ♇ⱪ  
ה    2012 

(CD-

ROM),2012 

112019 
ⱪfi♩♇ⱪ♅ꜗfiⱣכ○ ≢ ↕╣√◐ꜗⱬ♠ה꜠♃☻

⌐ ╓∆ ●☻ ה ─  
 2010 ,9( ),p.236 - 236 

112020 
ⱱ►꜠fi♁►─ ⅔╟┘ ⌐ ╓∆ ≤

─  
ה    2004 ,73(2),p.191  

112021 
Dynamic Panel Data Analysis of the Impacts of Climate 

Change on Agricultural Production in Japan  

Suminori Tokunaga, Mitsuru 

Okiyama⁸ Maria Ikegawa 
2015 

JapanAgriculturalResearchQuarterly,49(2),p.

149- 157 

─┼כⱧ♩כ▬☻╢╟⌐ 112022   2020 
31 ◖fi♁כ◦▪ⱶ ה

,p.6 - 1- 6- 67 

113001 
Overview of Recent Effects of Global Warming on 

Agricultural Production in Japan  

Sugiura T, Sumida H, Yokoyama S, 

Ono H 
2012 

ה ה

ⱪ꜠☻ꜞꜞכ☻ 

113002 ⌐⅔↑╢ ⌐ ∆╢  ╖∏╒  2020 
31 ◖fi♁כ◦▪ⱶ ה

,p.15 - 40 

113003 ⅜ ⌐ ⅎ╢ ≤   2009 Ί 

113004 
─ ┘ ꜠ⱳכ♩ ₐ ─

≤∕─ ₑ 2012  
ה ה  2013 

Ί 

113005 ⌐ ∆╢ ─ ─ ⌐ ∆╢  
⁸ ⁸ ⁸

 
2006 

Ί 



 

 

3
4
7
 

 

 ♪כ◖
─     

113006 
Changes in the taste and textural  attributes of apples 

in response to climate change.  

Sugiura T, Ogawa H, Fukuda N, 

Moriguchi T.  
2013 SCIENTIFICREPORTS|3:2418| 

113007 ⅜╦⅜ ─ ⌐ ╓⇔≡™╢ ─  ⁸ ⁸  2007 
(Hort.Res.(Japan))6(2):257 Έ263

2007. 

113008 ꜠ⱳכ♩ 10  2018 Ί 

113010 

⌐ ⇔√ ─ ─√╘─ⱪ꜡☺▼

◒♩ 

 ⌐⅔↑╢ ─  

 ⅜ ⌐ ⅎ╢ ≤ ─

 

 ⅜ ⌐ ⅎ╢  

 2016 ⱪ꜡☺▼◒♩ ☼כꜞ◦ 557 

113011 
⅜ ⌐⅔↑╢♬ⱱfi♫◦Ώ ΐ─ ≤

⌐ ╓∆  
ה  2011 ,10(4),p .531- 536 

113012 
─ ⌐⅔↑╢ ◦◓♫ꜟ─ ⌐ ∆╢

 
 2014  

113013 

Comparative phenology of dormant Japanese pear (Pyrus 

pyrifolia) flower buds: a possible cause of 'flowering 

disorder'  

A. Ito, T. Sakaue, O. Fujimaru, 

A. Iwatani, T. Ikeda, D. 

Sakamoto, T. Sugiura, T. 

Moriguchi  

2018 TreePhysiology,38(6),p.825 - 839 

113014 
Prediction of Skin Coloration of Grape Berries from Air 

Temperature 

Toshihiko Sugiura, Mikio 

Shiraishi, Shohei Konno, Akihiko 

Sato 

2018 TheHorticultureJournal,87(1),p.18 - 25 

113015 

Impact assessment of global warming on past changes in 

coloring of grape berry skins by using a model for 

estimating berry skin coloring  

T. Sugiura, D. Sakamoto, Y. 

Koshita, H. Sugiura, S. Konno  
2017 ISHSActaHorticulturae1160,p.341 - 347 

113016 
⌐╟╢ ⌐⅔↑╢꞉▬fi ─ 1998

─Ⱨⱡהⱡ꞉כꜟ┼─ ─  

ה ה ה

ה ה ה

ה ה ה  

2017 ≤ ,17,p.34 - 45 

113017 
Changes in locations suitable for satsuma mandarin and 

tankan cultivation due to global warming in Japan  

T. Sugiura, D. Sakamoto, Y. 

Koshita, H. Sugiura, T. Asakura  
2016 ISHSActaHorticulturae1130,p.91 - 94 

113018 ⅜ ⌐ ╓∆ ⌐ ╢  ╖∏╒  2020 
31 ◖fi♁כ◦▪ⱶ ה

,p.177 - 218 



 

 

3
4
8
 

 

 ♪כ◖
─     

113019 
►fi◦ꜙ►Ⱶ◌fi─ ╩ ≤⇔√ ⌐⅔

↑╢  
ה  2010 ,9(2),p.143 - 152 

113020 
⌐⅔↑╢ 2ϴ─ ⅜◌fi◐♠─ ⌐

╓∆ .  

ה ה  ה

ה ה  
2010 ,9(2),p.159 Έ164 

113021 Future risk of frost on apple trees in Japan  Yoshimitsu Masaki  2020 ClimaticChange,159,p.407 - 422 

113022 ╛ ⌐╟╢ꜞfi◗┼─ ☻◄הכꜚה♯◄   2020 
31 ◖fi♁כ◦▪ⱶ ה

,p.1 - 34 

113023 

Assessment of deterioration in skin color of table grape 

berries due to climate change and effects of two 

adaptation measures  

Toshihiko Sugiura, Mikio 

Shiraishi, Shohei Konno, Akihiko 

Sato 

2019 
JournalofAgriculturalMeteorology, 75

2 ,p.67 - 75 

113024 
Prediction of climatic suitability for wine grape 

production under the climatic change in Hokkaido  

Manabu Nemoto, Tomoyoshi Hirota, 

Tomonori Sato 
2016 

JournalofAgriculturalMeteorology,72 3-

4 ,p.167 - 172 

113025 
│ 30 ─ ⌐≥╪⌂ ╩ ╓∆⅛( 2

) ─ ─ ≤ ─  
ⱪ꜡☺▼◒♩ 2006 Ί 

113026 
│ 30 ─ ⌐≥╪⌂ ╩ ╓∆⅛( 3

) ⸗♦ꜟ⌐╟╢ ─  
 2008 Ί 

113027 ⌐╟╢♫◦ ┼─  
▪ꜟ

Ɽ♇◒ ה  
2020 

31 ◖fi♁כ◦▪ⱶ

,p.4 - 28 

113028 
─ ⅔╟┘ ⅜♬ⱱfi♫◦ ₈⌐∫↓╡₉ ─

⌐ ╓∆ ┘⌐∕─  
ה ה  2016 ,74,p.1 - 8 

113029 
⌐⅔↑╢ ─ ─꜠♪♇◒☻

≤ ─ ─  
 2010  

114001 ┼─ ─ ≤ 10(8)33,ꜟ♫כꜗ☺ 2010   - 14,2010 

114002 ⅜ ─ ⌐ ╓∆ ≤∕─   2014 ,59,p.55 - 58 

114003 
⌐⅔↑╢◖ⱶ◑─ ⅔╟┘ ≤

─  
ה ה  2015 ,84(3),p.285 - 294 



 

 

3
4
9
 

 

 ♪כ◖
─     

114004 
─ ⌐⅔↑╢◖ⱶ◑₈ 61 ₉─ ⌐

∆╢ ─  
 2010 Jpn.J.CropSci.)79(1)62 - 68(2010) 

114005 
ה  ⅜ ⌐ ⅎ√ ≤

─  

─

 
2011 Ί 

114006 
⌐⅔↑╢ ≤─ ⌐ ≠™√◖ⱶ◑─

─  

ה ה  ה

ה ה  ה 

ה  

2017 ,86 2 ,p.139 - 150 

114007 
2010 ─ ⅜ ⌐⅔↑╢♄▬☼─ ⁸

⁸ ⌐ ╓⇔√  

⁸ ⁸ ⁸

⁸ ⁸ ⁸

⁸ ⁸ ⁸

⁸ ⁸  

2013 Jpn.J.CropSci.)82(4)38 6- 396(2013) 

114008 
2010 ⌐ ⇔√ ⌐╟╢ ♄▬☼─ ⌐

≈™≡ 

ה ה ה

ה ה ה  
2012 

, 234

,p.300 - 301 

114009 ⌐⅔↑╢♄▬☼─ ≤ ≤─  ⁸ ⁸  2003 Jpn.J.CropSci.)72(2)203 - 209(2003) 

114010 
⸗♦ꜟ≤ⱷ♇◦ꜙ ╩♃כ♦ ⇔√♄▬☼─

☻♩꜠☻ ꜞ☻◒─  
ה ה  2017 ≤ ,17,p.55 - 63 

114011 
─ ≤ ⅜ ♩►⸗꜡◖◦─ ≤

⌐ ╓∆ 2001 2012  
⁸ ⁸  2013 20 (2013) 

114012 
☺כ꜠▬◘╢↑⅔⌐ ♩►⸗꜡◖◦(Zea mays L.)

─ ─ ╖ ╦∑ 
 2017 62 4 ,p.181 - 188 

114013 29 ꜠ⱳ2018  ♩כ -  

114014 ─ ┌≈⅜ ⌐ ╓∆   2017 
☿fi♃כ 2

 

114015 ╩ ⌐╖√ ─ ≤ ה   2010 ,79(2),p.231 - 240 

114016 

⌐ ⇔√ ─ ─√╘─ⱪ꜡☺▼

◒♩ 

 ⌐⅔↑╢ ─  

 ⅜ ⌐ ⅎ╢ ≤ ─

 

 ⅜ ⌐ ⅎ╢  

 2016 ⱪ꜡☺▼◒♩ ☼כꜞ◦ 557 



 

 

3
5
0
 

 

 ♪כ◖
─     

114017 
Influence of Higher Growing - season Temperatures on Yield 

Components of Winter Wheat  

Zenta Nishio, Miwako Ito, 

Tadashi Tabiki, Koichi Nagasawa, 

Hiroaki Yamauchi, and Tomoyoshi 

Hirota  

2013 CropScence,53,p.621 Έ628 

114018 

Effects of elevated CO 2 concentration and temperature on 

seed production and nitrogen concentration in soybean 

(Glycine max (L.) Merr.)  

Etsushi Kumagai,  Custodio P. 

Tacarindua,  Koki Homma,  

Tatsuhiko Shiraiwa,  Ryoji 

Sameshima 

2012 
JournalofAgriculturalMeteorology,68(1),p.1 -

13 

114019 

The response of soybean seed growth characteristics to 

increased temperature under near - field conditions in a 

temperature gradient chamber  

Custodio R.P. Tacarindua, 

Tatsuhiko Shiraiwa, Koki Homma, 

Etsushi Kumagai, Ryoji Sameshima 

2012 FieldCropsResearch,131,p.26Έ31 

114020 
♄▬☼ ─ ⸗♦ꜟ─ ≤ ⅜ ⌐ ╓∆

─  

ה ה ה

ה ה ה

 

2015 ,84(4),p.408 - 417 

114021 
⌐╟╢ ─ ┼─  ₒ

ₓ 
 2020 

31 ◖fi♁כ◦▪ⱶ

,p.75 - 94 

114022 ─ ⌐╟╢ ┼─   2020 
31 ◖fi♁כ◦▪ⱶ

,p.75 - 94 

114023 

₈ ≤ ─ ⌐ ≢⅝╢

─ ⅜ ⌐ ╓∆ ─ ₉

 
 

2011 39  

114024 
Actual and Pote ntial Yield Levels of Potato in Different 

Production Systems of Japan  

T. Deguchi, K. Iwama, A. J. 

Haverkort  
2016 PotatoResearch,59,p.207Έ225 

114025 ⅜ ─ ≤ ⌐ ╓∆  
₁ ⁸ ⁸ ⁸

 
2003 4 33- 47.  

114026 ♩►⸗꜡◖◦ ─ ─   2014 ,76(5),p.353 - 359 

114027 
─ ⌐♃כ♦ ≠ↄ ⌐⅔↑╢♩►⸗꜡◖◦

Zea mays L. ─  

ה ה ₁ ה

ה  
2017 ,63 2 ,p.81 - 88 



 

 

3
5
1
 

 

 ♪כ◖
─     

114028 ─ ה ⌐╟╢ ┼─  
Ɽ◦ⱨ▫♇◒◖fi◘ꜟ♃fi♠

 
2020 

31 ◖fi♁כ◦▪ⱶ

,p.1 - 1- 1- 63 

114029 
The effects of increased temperature on crop growth and 

yield ofsoybean grown in a temperature gradient chamber.  

Tacarindua C R P, Shiraiwaa T,  

Homma K, Kumagai E, Sameshima R 
2013 Field Crops Research, 154, 74 - 81.  

115001 25 ꜠ⱳ2013  ♩כ Ί 

115002 ─ ≤ ☻♩꜠☻─   2011 ─ ,65(9),p.881 - 891 

115003 29 ꜠ⱳ2018  ♩כ Ί 

115004 ─ ─ ⌐≈™≡  2017 ≤ ,65(3),p.22 - 26 

115005 
─ ┘ ꜠ⱳכ♩ ₐ ─

≤∕─ ₑ 2012  
ה ה  2013 Ί 

115006 

⌐ ⇔√ ─ ─√╘─ⱪ꜡☺▼

◒♩ 

 ⌐⅔↑╢ ─  

 ⅜ ⌐ ⅎ╢ ≤ ─

 

 ⅜ ⌐ ⅎ╢  

 2016 ⱪ꜡☺▼◒♩ ☼כꜞ◦ 557 

115007 
Relation of Calcium Activity in Milk and Milk Production 

of Holstein Cows in Hot Season  

Masahito Tanaka, Tomoyuki 

Suzuki, Saber Kotb, Yuko Kamiya 
2011 

Asian-

AustralasianJournalofAnimalSciences,24(10),

p.1372- 1376 

ה  115008  2017 ,pp.253ₒp.78- 81x  

115009 
Seasonal heat stress: Clinical implications and hormone 

treatments for the fertility of dairy cows  

F. De Rensi s, I. Garcia -

Ispierto, F. López- Gatius 
2015 Theriogenology,84(5),p.659 - 666 

115010 ┘ ─ ⌐ ∆╢ ─   2016 ,87(4),p.347 - 352 

115011 
⅜ ─ ⁸ ⁸

⅔╟┘ ⌐ ╓∆  

ה ה ה

ה  
2017 ,88(3),p.281 - 291 

115012 ☻♩꜠☻⅜ ─ ≤ ⌐ ╓∆  
ה ה ה

ה  
2010 ,47(4),p.240  

115013 ⅜ ─ ≤ ⌐ ╓∆  
ה ה ה

ה  
2008 ,52(2) ,p.43 - 48 



 

 

3
5
2
 

 

 ♪כ◖
─     

115014 

┘╟⅔☻כ◖ꜟ◓╢↑⅔⌐ ─

⅜ ─ ⁸ ─ ⅔╟┘ ☻♩꜠☻⌐ ╓

∆  

ה ה ה

 
2014 ,51(2),p.63 - 67 

115015 
⌐⅔↑╢◌ⱨ▼▬fi ⌐╟╢ ─

─  

ה ה ה

ה ה ה

ה  

2017 ,54(4),p.155 - 160 

115016 

Effect of High Environmental Temperature on Egg 

Production, Serum Lipoproteins and Follicle Steroid 

Hormones in Laying Hens 

Nami Yoshida, Masanori Fujita, 

Munehiro Nakahara, Teppei 

Kuwahara, Shin- Ichi Kawakami, 

Takashi Bungo 

2011 TheJournalofPoultryScience,48(3),p.207 - 211 

115017 
⌐ √⌐ ⇔√ ─▪ꜟⱲ►▬ꜟ☻ 2005 9 15 ⱪ

☻כꜞꜞ☻꜠  
ה  2005 Ί 

115018 Detection of Culi coides brevitarsis Activity in Kyushu  

Tohru Yanase, Miki Hirata, 

Yoichi Matsumori, Masaya 

Matsumura, Tomoko Kato, Hiroaki 

Shirafuji, Makoto Yamakawa, Yoko 

Hayama, Toshiyuki Tsutsui  

2011 
TheJournalofVeterinaryMedicalScience,73(12)

,p.1649 - 1652 

115019 
Survei llance of Culicoides biting midges in northern 

Honshu, Japan, during the period of Akabane virus spread  

Tohru Yanase, Yoko Hayama, 

Hiroaki Shirafuji, Toshiyuki 

Tsutsui, Yutaka Terada  

2019 
TheJournalofVeterinaryMedicalScience,81(10)

,p.1496 - 1503 

115020 
╦⅜ ─ⱱꜟ☻♃▬fi ─ ⌐ ╓∆

─  

⁸ ⁸ ⁸

⁸ ⁸ ⁸  
2010 81 29- 35.  

115021 
─ ⅔╟┘ כ◑ꜟⱠ◄ה ⌐ ╓∆

─  

ה ה ה

ה ה  
2012 ,83(2),p.133 - 144 

115022 
⅜ ─ ⌐ ╓∆  ₈

ⱷ♇◦ꜙ♦כ♃ ₉⌐╟╢∕─  

⁸  ⁸ ⁸

⁸ ⁸  
2007 79(1)59- 65,2008 

115023 
─ ⅛╠ ⇔√╦⅜ ─ ⌐ ∆╢

─  

⁸ ⁸ ⁸

⁸ ⁸ ⁸  
2005 77(2)231- 235,2006 

115024 ⅜ ─ ╛ ⌐ ⅎ╢  
▪ꜟ

Ɽ♇◒ ה  
2020 

31 ◖fi♁כ◦▪ⱶ

,p.29 - 65 

116001 
─ ┘ ꜠ⱳכ♩ ₐ ─

≤∕─ ₑ 2012  
ה ה  2013 Ί 



 

 

3
5
3
 

 

 ♪כ◖
─     

116002 

Distribution range shift of two allied species, Nezara 

viridula and N. antennata (Hemiptera: Pentatomidae), in 

Japan, possibly due to global warming.  

Yukawa J, Kiritani K , Gyotoku N, 

Ueichi N, Yamaguchi D, Kamitani 

S. 

2007 Appl.Entomol.Zool.42(2):205 Έ215(2007) 

116003 

Northward range expansion by Nezara viridula (Hemiptera: 

Pentatomidae) in Shikoku and Chugoku Districts, Japan, 

possibly due to global warming.  

Yukawa J, Kir itani K, Kawasawa 

T, Higashiura,Y., Sawamura,N., 

Nakada,K., Gyotoku,N., 

Tanaka,A., Kamitani,S., 

Matsuo,K., Yamauchi,S., & 

Takematsu,Y 

2009 Appl.Entomol.Zool.44(3):429 Έ437(2009) 

116004 ⌐⅔↑╢Ⱶ♫Ⱶ▪○◌ⱷⱶ◦─ ≤♄▬☼─  
ה  ה  ה 

  
2010 ,52,p .163- 165 

116005 
⅜ ⌐⅔↑╢Ⱶ♫Ⱶ▪○◌ⱷⱶ◦─ ─ ⅔╟┘

 
 2013 ,67(11),p.595 - 601 

116006 

⌐ ⇔√ ─ ─√╘─ⱪ꜡☺▼

◒♩ 

 ⌐⅔↑╢ ─  

 ⅜ ⌐ ⅎ╢ ≤ ─

 

 ⅜ ⌐ ⅎ╢  

 2016 ⱪ꜡☺▼◒♩ ☼כꜞ◦ 557 

116007 

Annual fluc tuations in the immigrant density of rice 

planthoppers, Sogatella furcifera and Nilaparvata lugens 

(Hemiptera: Delphacidae), in the Kyushu district of 

Japan, and associated meteorological conditions  

Shin- ichirou Syobu, Akira Otuka, 

Masaya Matsumura 
2012 AppliedEntomologyZoology,47,p.399 Έ412 

116009 
Ecology of the Maize Orange Leafhopper, Cicadulina 

bipunctata (Melichar) (Hemiptera: Cicadellidae)  

Keiichiro Matsukura, Masaya 

Matsumura 
2013 

JapanAgriculturalResearchQuarterly,47(4),p.

365- 369 

116010 
○○♃Ᵽ◖●─ ─ ≤ ⌐ ∆╢

 
 2005 

14 16

1  

116011 
≤ . II. ≤  6. ○○♃Ᵽ◖●

─ ⌐ ╓∆ ─ ™  
 2011 Ί 

116012 ○○♃Ᵽ◖●─ ≤ ↑   1998 55  

116013 ▬Ⱡ ⌐╟╢ ─ ⅔╟┘ ⌐ ∆╢  
ה ה ה

ה  
2015 ,61,p.1 - 6 



 

 

3
5
4
 

 

 ♪כ◖
─     

116014 ꜠♃☻ ─ ─ ≤    2016 ,70(4)  

116015 ⌐≤╙⌂℮ ─   2012 

24 Ί ⌐

⇔√ ─ ה ─ Ί,

,p.19 - 24 

116016 
⌐ ⇔√◖ⱥⱷⱦ◄─ ≤ ─ ≤ ≢─

─ ⅛╠ ⇔√  
 1996 Vol.41(2)90 97(1996)  

116017 
─ ⅛╠ √ ⌐╟╢ ▬⸗

─  

ה ה ה

ה ה ה

.  

2012 ≤ ,12,p.12 - 20 

116018 ⌐╟╢ ─  : ▬Ⱡ ♅●ꜘ─   2013 ,22,p.13 - 15 

116019 

Current and potential distribution of Senecio 

madagascariensis Poir. (fireweed), an  invasive alien 

plant in Japan  

Michio Tsutsumi  2011 GrasslandScience,57(3),p.150 - 157 

116020 ─▪ⱨꜝ♩◐◦fi ─  
ה ה ה

 
1976 ,17,p.436 - 444 

116021 ⁸♄♬─ ≤ 2   2012 31  

116022 

A simple method to estimate t he potential increase in 

the number of generations under global warming in 

temperate zones.  

Yamamura K, Kiritani K.  1998 Appliedentomologyandzoology33(2),289- 298 

116023 

Dissecting insect responses to climate warming: 

overwintering and post - diapause perfor mance in the 

southern green stink bug, Nezara viridula, under 

simulated climate - change conditions  

Katsuaki Takeda, Dmitry L. 

Musolin, Kenji Fujisaki  
2010 PhysiologicalEntomology,35,p.343 Έ353 

116024 

Prediction of a geographical shift in the prevalence of 

r ice stripe virus disease  transmitted by the small 

brown planthopper, Laodelphax striatellus (Fallén) 

(Hemiptera: Delphacidae), under global warming.  

Yamamura K, Yokozawa M. 2002 Appl.Entomol.Zool.37(1):181 Έ190(2002) 

116025 

How to analyze long - term insect population dynamics 

under climate change: 50 - year data of three insect pests 

in paddy fields.  

Yamamura K, Yokozawa M, 

Nishimori M, Ueda Y, Yokosuka T.  
2006 PopulEcol(2006)48:31Έ48 

116026 
─ ─ ≤ ⅜ ─ ⌐ ╓∆

⌐ ∆╢  
 2002 Ί 



 

 

3
5
5
 

 

 ♪כ◖
─     

116028 
Estimation  of climatic factors relating to occurrence of 

the maize orange leafhopper, Cicadulina bipunctata  

Keiichiro Matsukura, Kazuhiro 

Yoshida, Masaya Matsumura 
2012 PopulationEcology,54(3),p.397 - 403 

116029 

Future risk of maize orange leafhopper Cicadulina 

biqunctata and maize wallaby ear symptom in temperature 

Japan 

Keiichiro Matsukura, Kazuhiro 

Yoshida, Masaya Matsumura 
2016 PopulationEcology,58,p.241 - 248 

116030 
JPP- NET ⅜ ∆╢ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™

√ ≢─○○♃Ᵽ◖● ─ Ⱨכ◒  
ה ה  2017 59 ,p.105 - 108 

116031 Ⱶ♫Ⱶ▪○◌ⱷⱶ◦─   2010 ,64(7),p.434 - 438 

116032 
Collapse of Insect Gut Symbiosis under Simulated Climate 

Change 

Yoshitomo Kikuchi, Akiyo Tada, 

Dmitry L. Musolin, Nobuhiro 

Hari, Takahiro Hosokawa, Kenji 

Fujisaki, Takema Fukatsu  

2016 
ClimateChange.AmericanSocietyForMicrobiolog

y,7(5),e01578 - 16 

116033 

⅜☺ꜗ●▬⸗ⱥ◕♫●▪Ⱪꜝⱶ◦ ◌ⱷⱶ◦ ▪Ⱪꜝⱶ

◦ ≤♄▬☼▪Ⱪꜝⱶ◦ ◌ⱷⱶ◦ ▪Ⱪꜝⱶ◦ ─

≤ ⌐ ╓∆  

ה ה ה

ה  
2018 ,62(1),pp.41 - 46 

116034 
Effects of Elevated Atmospheric CO 2 Concentration on the 

Infection of Rice Blast and Sheath Blight.  

Kobayashi T, Ishiguro K, 

Nakajima T, Kim H K, Okada M, 

Kobayashi K.  

2006 PHYTOPATHOLOGYVol.96,No.4,2006 

116035 
An Application of a Physical Vegetation Model to 

Estimate Climate Change Impacts on Rice Leaf Wetness  

Ryhei Yoshida, Yumi Onodera, 

Takamasa Tojo, Takeshi Yamazaki 
2015 

JournalofAppliedmeteorologyandclimateology,

54 

116036 
Soil frost depth change in eastern Hokkaido under +2 K 

world climate scenarios  

Inatsu, M., J. Tominaga, Y. 

Katsuyama, and T. Hirota,  
2016 SOLA,12,p.153- 158 

116037 
 IPCC Expert Meeting on Climate Change, Food, and 

Agriculture Meeting Report  

International Panel on Climate 

Chante (IPCC) 
2015 Ί 

116038 
⅔╟┘ ─ ⌐⅔↑╢ Aspergillus flavus

⅔╟┘ A. parasiticus ─  

ה ה ה

 
2008 .72,p.77 ·81. 

116039 
⌐⅔↑╢☻◒Ⱶꜞfi◗●▬─ ≤ ⁸⅔╟

┘ ─ ⌐≈™≡ 
╖≥╡ 2015 , 69(3), p.152 - 154 

116040 
╩♃כ♦ ™√☻◒Ⱶꜞfi◗●▬─ ⌐⅔↑╢

─  

ה ה

ה ה ה  
2001 , 45(4), p.203 - 207 

116041 ₈♠ⱴ☺꜡◒◘ꜜ♩►₉ ⱴ♬ꜙ▪ꜟ 1  
ה

 
2020 Ί 

117001 
⌐⅔↑╢ ─√╘─ ה ─

 

⁸ ⁸ ⁸

 
2008 vol.76No.102008 



 

 

3
5
6
 

 

 ♪כ◖
─     

117002 ╦⅜ ─ ─ ⌐≈™≡ ⁸  2000 Vol.68No.42000 

ה 117003 ⌐ ∆╢ ⅎ≤ √╘     2013 Ί 

117004 ⌐ ∆╢ ⅎ≤     2013 Ί 

117005 
─ ─►fi◦ꜙ►Ⱶ◌fi┼─ ╩ ∆╢₈ⱴꜟ♪

ꜞ ₉ 

⁸ ⁸ ⁸

 
2013 vol.81No.42013 

117006 ⌐⅔↑╢ ⌐ ∆╢  
⁸ ⁸ ⁸

 
2013 vol.81No.42013 

117007 ⌐ ⇔√ ↑ ⅜ ⌐ ╓∆  ⁸ ⁸  2013 Water,LandandEnviron.Eng.Apr.2013 

117008 ₈ ₉⌐⅔↑╢ ─√╘─ ⇔  
⁸ ⁸ ⁸

 
2013 vol.81No.42013 

117009 ⇔ ⌐╟╢ ─ ─  
⁸ ⁸ ⁸

 
2013 vol.81No.42013 

117010 ╩ ↄ ╗ ⌐⅔↑╢ ─  ⁸  2013 vol.81No.42013 

117011 

Natio nwide assessment of the impact of climate change on 

agricultural water resources in Japan using multiple 

emission scenarios in CMIP5  

Ryoji Kudo, Takeo Yoshida, Takao 

Masumoto 
2017 HydrologicalResearchLetters,11(1),p.31 - 36 

117012 
⅜ ⌐ ╓∆ ─ ⱴ♇ⱪ≤∕─

 

ה ה ה

ה  
2016 ,28,p.11 - 20 

117013 ⌐ ℮╦⅜ ─ ה ┼─  ⁸  2011 vol.79No.122011 

117014 ⅜ ─ ─ ≤ ꜞ☻◒─      2008 Ί 

117015 
⅜ ⌐ ╓∆ ≤ ┘

─  

 

 
2011 Ί 

117016 ≤ ─   2012 
JournalofRainwaterCatchmentSystems.Vol.17

No.2 pp.79- 85 

117017 ⌐╟╡ ╛ ─ ꜞ☻◒│ ∆╢─⅛ ⁸  2012 
─ ╩ ⇔≡Ί ₁─ ╩

ⅎ╢ Ί pp.34- 38 



 

 

3
5
7
 

 

 ♪כ◖
─     

117018 ⅜√╘ ─ ⌐ ⅎ╢ ─   ⁸ ⁸  2013 
25

⁸pp.518- 519 

117019 
⌐ ℮ ≤ ─ ≤ ┼─

 
⁸  2012 pp.23- 32 

117020 

Variability in Intensity of Heavy Rainfall due to 

Climate Change and its Impact on Paddy Inundation in 

Low- lying Areas of Japan.  

Minakawa H,  Masumoto T. 2013 IrrigationandDrainage,6 2,pp.679- 686 

117021 

⌐ ⇔√ ─ ─√╘─ⱪ꜡☺▼

◒♩ 

 ⌐⅔↑╢ ─  

 ⅜ ⌐ ⅎ╢ ≤ ─

 

 ⅜ ⌐ ⅎ╢  

 2016 ⱪ꜡☺▼◒♩ ☼כꜞ◦ 557 

117022 
⌐⅔↑╢ ⌐ ∆╢ꜞ☻◒≤∕─ ─

 

ה  ה  ה

 
2018 

,307(86- 2),p.I_175 -

I_184 

117023 ◦♫ꜞ○─ ╩ ↕∑√ ─ ה  ה  2018 ,307,p. з_163-з_173 

117024 Landslides in a changing climate  Gariano, S.L., Guzzetti, F  2016 Earth- ScienceReviews,162,p.227- 252 

117025 ─ ∆═╡ ─ ≤ ─   2011 ≤ ,2,p.1 5- 19 

117026 ⌐⅔↑╢ ⸗♦ꜟ⌐ ∆╢   2012 ,51,p.109 - 164 

117027 
⅜√╘ ⌐ ╓∆ ┘ ⌂ ─ ⌐

∆╢  
 2016 Ί 

117028 ⌐╟╢ ꜞ☻◒─   2020 
31 ◖fi♁כ◦▪ⱶ ה

,p.3 - 1- 3- 52 

117029 ⸗fi☻כfi▪☺▪─ ≤ ╩ ⇔√   2009 ARDECNo.41 pp.39- 43 

118001 
Interactions between temperature and drought in global 

and regional crop yield variability during 1961 - 2014 

Michael Matiu, Donna P. Ankerst, 

Annette Menze 
2017 PLoSOne,12(5) 

118002 

Crop production losses associa ted with anthropogenic 

climate change for 1981 Έ2010 compared with preindustrial 

levels  

Toshichika Iizumi, Hideo 

Shiogama, Yukiko Imada, Naota 
2018 InternationalJournalofclimatology  



 

 

3
5
8
 

 

 ♪כ◖
─     

Hanasaki, Hiroki Takikawa, 

Motoki Nishimori  

118003 

The Lancet Countdown on health and climate change: from 

25 years of inaction to a global transformation for 

public health  

Nick Watts, Markus Amann, Sonja 

Ayeb- Karlsson, Kristine 

Belesova, Timothy Bouley, et.al.  

2018 www.thelancet.com 

118004 Emerging adaptation to climate change  in agriculture.  Iizumi T  2019 

IizumiT,HirataR,MatsudaR(eds)AdaptationtoCl

imateChangeinAgriculture -

ResearchandPractices,SpringerNature,Singapo

re,p3Έ16 

118005 

Farm- level adaptation to climate change in Western 

Bangladesh: An analysis of adaptation dynamics , 

profitability and risks  

Kabir MJ, Alauddin M, Crimp  2017 LandUsePolicy64:212Έ224 

118006 ꜠ⱳכ♩ 2016  2017 Ί 

118007 The Impact of Russia's 2010 Grain Export Ban  Welton,  2011 Oxfam 

118008 
Global Patterns of Crop Production Losses Associated 

with Droughts from 1983 to 2009  

Wonsik Kim, Toshichika Iizumi, 

Motoki Nishimori  
2019 

JournalofAppliedMeteorologyandClimatology,5

8,p.1233- 1244 

118009 
Climate variation explains a third of global crop yield 

variability  

Deepak K. Ray, James S. Gerber, 

Graham K. MacDonald, Paul C. 

West 

2015 NatureCommunications,6,Articlenumber:5989  

118010 

Anthropogenic Enhancement of Moderate- to -Strong El Niño 

Events Likely Contributed to Drought and Poor Harvests 

in Southern Africa During 2016  

Chris Funk, Frank Davenport, 

Laura Harrison, Tamuka 

Magadzire, Gideon Galu, Guleid 

A. Artan, et al.  

2018 Bull.Amer.Meteor.Soc.,99,S91 ΈS96 

118011 
A meta- analysis of crop yield under climate change and 

adaptation  

A. J. Challinor, J.Watson, D. B. 

Lobell, S. M. Howden, D. R. 

Smith, N. Chhetr i  

2014 NatureClimateChange,4,p.287Έ291 



 

 

3
5
9
 

 

 ♪כ◖
─     

118012 
Temperature increase reduces global yields of major 

crops in four independent estimates  

Chuang Zhao, Bing Liu, Shilong 

Piao, Xuhui Wang, David B. 

Lobell, Yao Huang, Mengtian 

Huang, Yitong Yao, Simona Bassu, 

Philippe Ciais, Jean - Louis 

Durand, Joshua Elliott, Frank 

Ewert, Ivan A. Janssens, Tao Li, 

Erda Lin, Qiang Liu, Pierre 

Martre, Christoph Müller, Shushi 

Peng, Josep Peñuelas, Alex C. 

Ruane, Daniel Wallach, Tao Wang, 

Donghai Wu, Zhuo Liu, Yan Zhu, 

Zaichun Zhu, and Senthold Asseng 

2017 

ProceedingsoftheNationalAcademyofSciencesof

theUnitedStatesofAmerica,114(35),p.9326 -

9331 

118013 
Climate change adaptation cost and residual damage to 

global crop production  

Toshichika Iizumi, Zhihong Shen, 

Jun Furuya, Tatsuji Koizu mi, Gen 

Furuhashi, Wonsik Kim, Motoki 

Nishimori  

2020 ClimateResearch,80,p.203 - 218 

118014 
A statistical analysis of three ensembles of crop model 

responses to temperature and CO 2 concentration  
Makowski, D., et al  2015 

AgriculturalandForestMeteorology,214 Έ

215,483- 493 

118015 

Assessing agricultural risks of climate change in the 

21st century in a global gridded crop model 

intercomparison  

Cynthia Rosenzweig, Joshua 

Elliott, Delphine Deryng, Alex 

C. Ruane, Christoph Müller, 

Almut Arneth, Kenneth J. Boote, 

Chris tian Folberth, Michael 

Glotter, Nikolay Khabarov, 

Kathleen Neumann, Franziska 

Piontek, Thomas A. M. Pugh, 

Erwin Schmid, Elke Stehfest, 

Hong Yang, James W. Jones 

2014 
ProceedingsoftheNationalAcademyofSciencesof

theUnitedStatesofAmerica,111(9),p.3268 - 3273 

118016 

Integrating Plant Science and Crop Modeling: Assessment 

of the Impact of Climate Change on Soybean and Maize 

Production  
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