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│∂╘⌐ 
 

 

             
₈ ≢ ⅎ┌⁸ ─ │ ╣≡™╢₉ 

UN ─▪fi♩♬○כ♥◓ה꜠☻ ⅜2021 ─₈ ─ ₉≢↓─

╟℮⌐ ⇔╕⇔√1⁹↓─1 ⁸COVID- 19─Ɽfi♦Ⱶ♇◒⅜ ╩ ∫≡™╢

⌐⁸◦ⱬꜞ▪⁸ ⁸◑ꜞ◦ꜗ⌂≥≢│⁸ ⌂ ⅜ ⇔⁸◘▬

◒꜡fi⅜ ▪☺▪╛ ─ ⌐ ⌂ ╩ ⅎ⁸ ─⌂™ ⇔™

─ ⅜ ─♥◐◘☻ ≢ ─ ╩ ⅝ ─Ɽ♇꜡כꜜ⁸⇔↓ ↄ

─ ≢ ⌂ ⅜ ⇔╕⇔√⁹ ⌐ ∆╢ ⱤⱠꜟ IPCC

─ │⁸ ─ ╛ ⌐≈™≡ ↕╣≡™√ ╩ ⇔√≤

™ⅎ╕∆⁹╕√⁸2018 ─IPCC ≢│⁸ ⅜≥─╟℮⌐ ™⌐

ↄ ⇔⁸ ╛ ─ ⌐ ∆╢ ╩ ∆╢─⅛⅜ ↕╣≡™╕

∆⁹ 1 ─ ╩╕≤╘√ ≢│⁸↓─╟℮⌂ ⅛╠ ─

◦☻♥ⱶ─ ↕╩ ⇔⁸10─ ∆╢ ⅜ ↕╣╕⇔√⁹∕╣∙╣─

│⁸ ─∆═≡─ ≤ ⌐≈⌂⅜∫≡™╕∆⁹ 

 

↓─ ⅜ ∆╟℮⌐⁸Ɽꜞ ─ ≢№╢ ─꜠ⱬꜟ⅛╠─

─ ╩ 1.5ϴ⌐ ⅎ╢↓≤│⁸╕∞ ≢∆⁹⇔⅛⇔⁸∕─√╘⌐

│⁸ ⌂ ╩ ─כ♃◒☿─≡═∆╗ ≤⁸ ─ ⌐

⇔√ ╩ ∆╢≤≤╙⌐⁸ ─ ™ ⅜ ╩ ℮√╘⌐⁸ ⅜

⇔⁸ ⌂ ╩ ∂╢ ⅜№╡╕∆⁹ ⁸ ⁸ ⁸№╠╝

╢꜠ⱬꜟ⌐⅔™≡⁸ ╩ ⇔⁸ ה ↕╣╢⁸ ╩ ∫√ ⅜

⌐ ≢∆⁹ ─ │⁸ ⌂ ⅜ ⅛╠ ◄⌂fiכꜞ◒⁸⇔

Ⱡꜟ◑⁸כ ⁸ ⁸ ┼─ ⌂ ╩ ∆╢↓≤≢∆⁹↓─↓≤

│⁸ ⌐╦√∫≡ ┼─ ⅜ ≢№∫√↓≤⅛╠╙ ╠⅛≢

∆ 1990 ─IPCC 1 ⁸ ─ ⅜ 60 ⇔≡™╕∆
2⁹ 

 

╙ ╕⇔™ │⁸ ╩1.5ϴ ⌐ ⅎ╢↓≤≢∆⅜⁸↓╣│ ╙

⌂◦♫ꜞ○≢╙№╡╕∆⁹↓─ ╩ ⅎ╢≤⁸ ⅜ ⌂╒≥

⇔⁸ ●☻≢№╢ CO2 ⁸ⱷ♃fi CH4 ⁸

N2O ─ ⅜↕╠⌐ ∆╢≤™℮ ─ⱨ▫כ♪Ᵽ♇◒⅜ ∂⁸ ◦☻♥

ⱶ⌐ ╩ ╓⇔⁸ ╙ ⌂ ₁⌐ ⌂ ╩ ⅎ╢↓≤⌐⌂╡╕∆⁹

⌐⁸ ⌂ ⌂≥⁸ √∟⅜∆≢⌐ ⇔≡™╢ ↄ─ ⌂ ⅜

⇔⁸ ◦☻♥ⱶ─ ⌂ ─ ╩ ⅎ╢ ⅜ ↄ⌂╡⁸ ◦☻

♥ⱶ─№╠╝╢ ⌐ ⌂ ╩ ╓∆≤ ↕╣≡™╕∆⁹ 

 

 CO2─ ╩ ⌐ ∆╢∞↑≢⌂ↄ⁸CH4╛N2O⌂≥─ ─ ●☻─

─ ╛⁸∕─ ─ ╩ ∆╢ ⌐╙ ⇔⌂↑╣┌⌂╡╕∑

╪⁹ ⁸1.5ϴ ⌐ ∆╢∆═≡─ ●☻─ ╡─ │⁸ ╛

─ ─ ⁸ ─ ─ ⌂≥⁸ ⌂ ╩ ⇔≡

∆╢ ⅜№╢⅛╙⇔╣╕∑╪⁹ ─ ╩ ─ √╡⌐⇔⁸↓─

⅜╟╡ ⌐ ◦☻♥ⱶ⌐ ╩ ⅎ≡™╢↓≤⁸∆⌂╦∟⁸

─ ⁸CO2 ─ ╩ ∆╢ ⌐ ╩ ⅎ≡™╢↓≤╩ ⅎ╢

≤⁸ ≡⇔≥☼fi⸗◖הꜟⱣכ꜡◓╩ ⇔⁸ ∆╢√╘─ ⇔™▪ⱪ꜡כ

♅≤●Ᵽ♫fi☻─ ╩ ∆╢↓≤⅜ ≢∆⁹ 
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PM2.5 ─ │⁸ ─

⅜ ⌂ ≢№╡⁸ ─ ≢│

─ ⌐╟∫≡↕╠⌐ ⇔⁸

╙─ ⌐╩╙√╠⇔⁸COVID- 19─ ─

⌐╙ ⅜∫≡™╕∆3,4,5⁹↕╠⌐⁸

│⁸ ─ ╩ ↕∑╢∞↑≢

⌂ↄ⁸ √⌂ ⌐╙ ⇔≡™╕∆⁹ 

 

─ ╩╙√╠∆ ╩ ∆╢↓≤

│⁸Ɽꜞ ─1.5ϴ ⌐ ∫√ꜝ▬ⱨ☻♃

▬ꜟ┼─ ⌂ ╩ ∆╢√╘─ ⌂

≢∆⁹↕╠⌐⁸ ⌐ ∆╢↓≤

│⁸ ⌐╙ ⌐╙ ─ ╩╙√

╠∆↓≤⌐⌂╡╕∆⁹ ⁸8 ⌐ ╦╣√◓

─☻fi▪▬ꜝ▪ה☼fi⸗◖הꜟⱣכ꜡ ≢

│⁸G20 ─ ─ ⸗◖הꜟⱣכ꜡◓⅜

fi☼╩ ⇔≡⅔╡⁸83 ⅜◖⸗fi☼─

≤ ─√╘⌐╙∫≤ ⇔√™≤ ⅎ≡™

╢↓≤⅜╦⅛∫≡™╕∆6⁹∕⇔≡⁸

╩ ™ ╘╢√╘─ ⌐ ⇔√

NbS ─ ╛⁸ ╩ ╘╢√╘─∕

─ ─ │⁸ ╩ ∆╢↓≤≢

─ ⌐ ∆╢∞↑≢⌂ↄ⁸ ꜞ

☻◒─ ⌐╙ ⇔≡™╕∆⁹ ↄ─

≢│⁸ ─ ⌐╟╢◖☻♩

∞↑≢⁸ ⌐╙ ─◖☻♩╩

≢⅝╢≤ ↕╣≡™╕∆⁹

WHO─ ⌐ ∆╢●▬♪ꜝ▬fi╩

√∆↓≤≢⁸ ─ ⅜170 ┘╢≤

↕╣≡™╕∆ ⁹ 

 

│ ≢∆⅜⁸ ⌐│ ↕ⅎ№╣┌

⅝⌂ ╩ ∆╢ ⅜№╡╕∆⁹ √∟

│⁸ ⌐ ∆╢ ╛ ⌂ ⁸№╢™

│ ⌐╟∫≡ ↕╣╢─≢│⌂ↄ⁸ ─

⌐╟∫≡ ↕╣≡™╕∆⁹∕╣│ ⁸

⁸ ⁸∕⇔≡ ⌐ ⌂╙─≢⁸

Ɽꜞ ─ ╩ ∆╢√╘⌐ ⌂ ─

Ɑכ☻≤ ╩ ⇔≡™╕∆⁹ ╩ ⌐

⇔√ ⌂◖⸗fi☼≤⇔≡≤╠ⅎ╢↓≤

│⁸ ⌂⅝ ╩ ⅝⁸ ╩ ∫√ ₁⌐ ╩

ⅎ⁸ ™ ╩ ∂≡⁸╟╡ ⅝⌂

╩ ⇔⁸ ╩ ⇔√ ⌐

╡ ╗√╘─ ─ ≤⌂╢≢⇔╞

℮⁹ │⁸ ⌂ ╩ ∆╢

√╘─ ⅜ ≢№╡⁸ ≢№╡⁸ ≢

№╢≤™℮ ⅛╠─ ─ⱷ♇☿כ☺╩

⌐╕≤╘√╙─≢∆⁹ 

 

─ ─ ≤ │ ─

⌐ ⇔≡™╕∆⁹ 

 

↓─ │⁸  Martin et al. (2021): Ten New 
Insights in Climate Science 2021 ς A Horizon Scan. In 
Global Sustainability. 
https://doi.org/10.1017/sus.2021.25 
─ ≢∆⁹↓─ ─ │⁸ ─

⅛╠ ∆╢╙─╩ ⅝⁸∆═≡↓─ ⌐

≠ↄ╙─≢∆⁹ 
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1 ╩1.5ϴ≢ ↕∑╢↓≤
│╕∞ ∞⅜⁸ ≢
⅛≈ ⌂ ⅜ ≢№╢ 

 

 

 

 

 
≢╙1.5ϴ─ ╩ ⅎ⌂™≤™℮ ─√╘⌐│⁸ ─ ≢

╢≤⁸CO2─ ─ ╩ 20 ♩fi 2 GtCO2 ∆╢ ⅜№╡╕

∆⁹ ⌐╙⁸↓╣│COVID- 19Ɽfi♦Ⱶ♇◒⌐╟∫≡2020 ─ ꜠ⱬꜟ⅜

2019 ≤ ⇔≡ⱴ▬♫☻7 ≤⌂∫√꜠ⱬꜟ⌐ ™≢∆⁹ ╩1.5ϴ ⌐ ⅎ

╢√╘⌐│⁸ⱷ♃fi╛ ⌂≥─CO2 ─ ●☻─ ╙ ⇔ↄ

∆╢ ⅜№╡╕∆⁹ ⇔ↄ│2  

 
↓─ ─  

 
 ─ ⌂CO2─ ─ ⌐╟╢≤⁸

╩1.5ϴ ⌐ ⅎ╢√╘⌐│⁸ 20 ♩fi─CO2 2020

─ ─5 ⅜ ≢№╢↓≤⅜╦⅛╡╕⇔√⁹↓─

Ɑ⁸│☻כ ⅜♀꜡⌐⌂╢╕≢ ↕╣⌂↑╣┌⌂╡╕∑╪⁹

2040 ╕≢  

 ╩1.5ϴ ⌐ ⅎ╢√╘⌐ ⌂ │⁸∆≢⌐ ↕

╣≡™╢ ⅜№╡╕∆⁹ 

 ╙⇔↓─ ─⌂™ ⅜≢⅝⌂↑╣┌⁸ │1.5ϴ╩ ⅎ╢

⅜ ↄ⁸ ⌂ ⅜ ⌐⌂╡╕∆⁹ 

 COVID- 19Ɽfi♦Ⱶ♇◒≢ ╠╣√ ⌂ │⁸1.5ϴ

⌐ ↑√ ┼─ ⌂ ≤⇔≡│ ╘≡ ⌂╙─≢⇔√⁹ 

│כ♃◒☿  ⌂ ─√╘⌐ ─♅ꜗfi☻╩ ⇔≡™╕

∆⅜⁸∆═≡─ ⅜כ♃◒☿ ●☻ GHG ╩ ⌐ ∆

╢ ⅜№╡╕∆ ⱷ♃fi Έ 2 ⁹ 
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1.5ϴ─ ⌐ ⌂ ╩ ∆╢↓≤

│╕∞ ⅛╙⇔╣╕∑╪⅜⁸ ≤▬fiⱨ

ꜝ⌐ ─⌂™╒≥ ⅛≈ ⌂ ⅜⌂™

╡⁸∕─ │ ╘≡ ™≢⇔╞℮⁹

◄Ⱡꜟ◑כ┼─◦ⱨ♩⌂≥ ─ │⁸

─ ≤ ⌐ ↕╣╢ ⅜№╡╕∆⁹

╛ ◄Ⱡꜟ◑כ ─ ⌂ ≤ ⌐⁸

─ ≤ ╦∑≡ ╩ ∆╣

┌⁸∆←⌐ √⌂ ╩ ⌐ √∆↓≤⅜

≢⅝╕∆ ⇔ↄ│6 ╩ ⁹⇔⅛⇔⁸

─⁸╕√ ↕╣≡™╢ ⌂▬fiⱨ

ꜝ─ ∞↑≢⁸ ╩ ⌐ ⇔

≡⇔╕™╕∆⁹⇔√⅜∫≡⁸ ─ ╩

℮ⱪ꜡☺▼◒♩╩ ∆╢↓≤⅜ ≢∆⁹↕

╠⌐⁸ ⌐ ⅜№∫≡╙ ⌂▬fi

ⱨꜝ≢№╣┌ ⌐ ∆╢↓≤╙ ≢∆⁹

⌐⁸ ₁⌂ ╩ ⇔≡⁸№╠╝╢☿◒♃

≢כ ⌂ ╩ ∆╢ ⅜№╡╕∆⁹

─ ┼ ⌐◦ⱨ♩∆╢↓≤≢⁸ ─☿

─כ♃◒ ⅜כ♃◒☿─╠╣↓╙ ∆╢

√╘─╟╡ ⌂ ≤⌂╡╕∆⁹ 

 

≥─╟℮⌂ ≢№∫≡╙⁸ ╩ ↕∑

╢√╘⌐│ ─ ™ ⅜ ≢∆⁹ √∟│

↓─ⱪ꜡☿☻╩ ╘╢╕≢ ⌐ ╩⅛↑≡⇔

╕™╕⇔√⁹ ∆←⌐≢╙⁸ ─⌂™ ≢

⇔≡ ╩ ⇔⌂™ ╡⁸ ╩1.5ϴ─

⌐ ⅎ╢↓≤│╙│╛ ≢∆⁹

⁸ ─ ╩1.5ϴ─꜠ⱬꜟ≢ ↕∑╢√╘

⌐ ⌂ ⌂ ╩ ╗◦♫ꜞ○─╒≤╪≥

│⁸ ⅜ ⁸↓─ ╩ ⅎ╢≤ ⇔≡⅔

╡⁸ ─ ╩ ⌐╙╦√∫≡ⱴ▬♫☻⌐

∆╢√╘⌐⁸ ↕╣≡™⌂™ ╩  

⌂ ≢ ∆╢↓≤⅜ ≤⌂╡╕∆⁹

⌐≢╙1.5ϴ╩ ⅎ╢≤⁸ ╛∕─ ─ ◦☻♥

ⱶ─ ⌐ ⌂ ╩ ⅎ╢ ⅜№

╡⁸╕√ ⌂ ⅜↕╠⌐ ⌐ ∆╢╟

℮⌐⌂╡╕∆ │3 ⁸4 ╩ ⁹ 

 

 

≤│⁸ ─ ⌐╕√⅜╢ ─

≤1850 ⅛╠1900 ╩ ≤⇔√ ꜠ⱬꜟ≤─ ─

≤ ↕╣╕∆⁹ ⌐╟╡⁸ ╛ ⌐╟

∫≡ ⅜╟╡ ╗ ╕√│ ╕⌂™ ↓≤⅜№╡

╕∆⅜⁸Ɽꜞ ≢ ╘╠╣√ │⁸ ⌂

╩ ⇔≡™╕∆⁹ ─ ⌐╟╢≤⁸

⌐╟∫≡∆≢⌐ ─ │2020 ≢1.2ϴ

⇔≡™╢≤ ╦╣≡™╕∆⁹Ɽꜞ ≢│1.5ϴ╩

⌐ ⇔╕⇔√⅜⁸∕─ │⁸↓─꜠ⱬꜟ╩ ⅎ╢

≤⁸∕─ ╛ ─ꜞ☻◒⅜ ↑ ╣⅜√™╒≥ ⅝

ↄ⌂╢≤™℮ ⌂◖fi☿fi◘☻⅜ ╕∫≡™╢√

╘≢∆⁹↓─╟℮⌂ │⁸ ─⸗♦ꜞfi◓≤⁸

⌐ ⅝≡™╢ ─ ⌐ ∆╢ ─ ⌐ ≠

™≡™╕∆⁹↕╠⌐⁸ ⅜1.5ϴ╩ ⅎ╢≤⁸

⌂ ⅜ ↓╢ ⅜ ⌐ ╕╡╕∆⁹ 

 

─ ≢│⁸50 ─ ≢1.5ϴ╩ ⅎ⌂™≤↕

╣╢ │440GtCO2≢№╢↓≤⅜ ↕╣≡™

╕∆⁹╟╡ ↄ─♦כ♃╩ ⇔⁸ ⌂ ⌐

∆╢ ╩ ╘⁸⸗♦ꜟ─ ╩ ↑╣┌⁸↓─╟℮

⌂ │ ⇔≡™⅝╕∆⁹⇔⅛⇔⁸ ₁⌂

─ ≡⌐⅔™≡ ⅝⌂ ⅜№╡⁸↓╣╠─

─ ⌐⅔™≡↕ⅎ ⅜ ∫≡™⌂™

⅜╦∏⅛⌐№╢↓≤⅜ ⅛∫≡™╕∆⁹↓╣│⁸√≤

ⅎ ⁸ ⅜♀꜡⌐⌂∫√≤⇔≡╙⁸ ⅜

1.5ϴ╩ ⅎ╢≤™℮↓≤╩ ⇔≡™╕∆⁹

! ↓╣╠⅜ ∆╢↓≤ 

Ᵽꜟ⌂꜠ⱬꜟ⌐⅔™≡⁸כ꜡◓ ⌐≤∫≡ ╘╠╣╢─│  

ה ─ ⅛╠1.5ϴ ⌐ ╩ ⅎ╢√╘⌐│⁸ ●☻─ ╩ ∆╢√╘

⌐⁸ ≡™⅔⌐כ♃◒☿─≡ ─⌂™ ╩ ∟⌐≤╢↓≤⁹ 

ה ⌂ 2030 ╕≢⌐ ●☻50 ≤2040 ╕≢─Ⱡ♇♩♀꜡─ ≤™

℮ ⌂ ─ ╩ ∆╢↓≤⁹ 

ה ꜠ⱬꜟ≢│  

≥ ה ⌂ ─כꜞⱲfiⱨכ◌⁸│⌐╘√─ ╩ ⇔√ ⅛≈ ⇔√ ⅜

⌂ ≤⌂╢⁹ 

⌐ ה ⌂╙─≢№∫≡╙⁸ ⌂▬fiⱨꜝ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ה ⌂ⱳכ♩ⱨ◊ꜞ○╩ ⌐ ⇔⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⅜⁸

─ ╦╡≤⇔≡ ⇔≡│⌂╠⌂™⁹ 

╙≢ ה ─ │⁸ ⌂≥─ ⌂◄Ⱡꜟ◑כ ─ ╩ ⌐

∆╢↓≤≢⁸ ⌐ ⅝⌂ ╩ ⅎ╢↓≤⅜≢⅝╢⁹ 
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2 GtCO2 
⌐ ╘╢√╘⌐

⌂ ⁹ 

 

 

 

 

   
 

440 GtCO2 
1.5ϴ ⌐ ╘╢√╘

⌐2020 ≢⅝╢

CO2─ ⁹ 50   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. ─ ╩ ⌐ ⇔√ ⁸ ─꜠ⱬꜟ⌐ ⇔≡1.5ϴ

─ ⌐ ⅎ╠╣╢ ⁹ 

 

꜠ⱬꜟ⅜1.5ϴ─ ╩ ⅎ⌂™  

─

♩
fi

 

 

1.5ϴ ⌐

╕╢  

CO2 ─

♩fi  
 

10  
2020 ─ ꜠ⱬꜟ

40GtCO2 ╩ ↑√ ⁸

1.5ϴ ⌐ ↑√ ╩

™ ╢╕≢─ ╡─ ⁹ 
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2 ⱷ♃fi≤ ─ ⅜
⌐ ⇔≡⅔╡⁸ │2.7ϴ

─ ⌐ ⅛∫≡™╢ 
 

 
╩1.5ϴ⌐ ⅎ╢√╘⌐│⁸CO2 ─ ⌂ ●☻╙ ≤⇔≡│⌂

╡╕∑╪⁹ ⌐ⱷ♃fi≤ │ ⅜ ⇔≡⅔╡⁸2ϴ╩ ⅝ↄ ⅎ╢

┼─ ╩ ⇔≡™╕∆⁹ 

 

ⱷ♃fi│ ●☻─ ≢⁸ ⅛╠─ ─ 20 ╩ ╘≡™╕∆⁹

ⱷ♃fi─ │2020 ⌐ ≤⌂╡⁸2000 ─꜠ⱬꜟ╩6 ╡╕⇔√⁹

⌂ ─ │⁸ 30 ≢30 ⇔≡™╕∆⁹ ●☻≤╙ ⅛

╠─ ⅜⁸↓─ ⅝⌂ ┘─ ⌂ ≤⌂∫≡™╕∆⁹╕√⁸ ≢─

╛ ─ ⌐╟╢ ╙ⱷ♃fi─ ⌂ ≤⌂∫≡™╕∆⁹ 

 
↓─ ─  

 CO╟╡╙│╢⅛⌐ ⌂ ●☻≢№╢ⱷ♃fi≤ ─

─ ⌂ │⁸CO2꜠ⱬꜟ─ ⌐╟╢ ╩╟╡ ↕∑⁸ ∆╢

≤ ⌐ ╩2.7ϴ ↕∑╢ ™≢∆⁹ 

 ⱷ♃fi ─ │⁸ 25 ─ ╩ ∆╢ ⌂ ≢

∆⁹∆←⌐ ≢ ◖☻♩─ ₈↓╣╠⅜ ∆╢↓≤₉

⌐╟╡⁸2030 ╕≢⌐ⱷ♃fi ╩ ∆╢↓≤⅜≢⅝⁸ ⌐

╩ ↕∑╢√╘⌐│⁸CO2⌐⅔↑╢ ╛ ─ ≤ ╩ ⅎ≡

╡ ╗ ⅜№╡╕∆⁹ 

 COVID- 19─Ɽfi♦Ⱶ♇◒≢◄▪꜡♂ꜟ ⅜ ⌐ ⇔√ ⁸ │

╦∏⅛⌐ ⇔√↓≤⅛╠⁸↓╣╕≢─ ⅛╠ ↕╣╢

╩╙≈◄▪꜡♂ꜟ⅜ ●☻ ⌐╟╢ ─ ╩ ∟

⇔≡⅝√ ⅜ ⅝ ╡⌐⌂╡╕⇔√⁹◄▪꜡♂ꜟ ─ │⁸

─ ╩ ⇔⁸ ╙─ ₁─ ⌐ ∆╢ ≢⁸ ⌐│

╩ ↕∑╕∆⁹ 
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─ ⌐╟╢◄▪꜡♂ꜟ─ Ί≈╕╡

─ ─ ╛ ─ ─ Ί│⁸

⌐│ ╩ ∆╢ ⅜№╡╕∆⁹↓╣

│ ●☻─ ⌐╟╢ ╩ ⌐

∟ ⇔≡™╢─≢∆⁹◄▪꜡♂ꜟ─ │

∆╢≤ ↕╣≡™╕∆⅜⁸∕─ │

⌐ ↕╣╕∆⁹◄▪꜡♂ꜟ─ ─

│ ─ ╩ ↕∑⁸ ─ ╙─

₁─ ⌐ ⇔╕∆⅜⁸ ╩ ↕

∑╢↓≤⌐⌂╡╕∆⁹ ⌐│↓─↓≤│⁸

COVID- 19─Ɽfi♦Ⱶ♇◒─ ⌐│∫⅝╡≤ ↕╣

╕⇔√⁹≈╕╡⁸ ⌂꜡♇◒♄►fi─ ⁸

╩╙≈◄▪꜡♂ꜟ─ ⅜ ⇔√

⁸2020 5 ⌐│ ≢0.03ϴ⁸ ─

≢│ ≢0.3ϴ─ ⅜ ╠╣√─≢

∆⁹ 

≤⇔≡⁸ ⌐ⱷ♃fi≤ ─

─ ≤◄▪꜡♂ꜟ─ ─√╘⌐⁸CO2 ─

⅜ 20 ≢╕∆╕∆ ╩ ↕∑√≤

ⅎ╕∆⁹CO2 ─ ●☻─ ≤◄▪꜡

♂ꜟ─ ⅜ ↑┌⁸ ╩ ↕∑╢

↓≤⌐⌂╡╕∆⁹ 

⁸│☻כꜙ♬™ ⌐ ≢ ◖☻♩─

⌐╟╡⁸2030 ╕≢⌐ ↕╣╢ ⌂ⱷ♃

fi ╩45% ≢⅝╢↓≤≢∆⁹ⱷ♃fi│

≢─ ⅜ ™√╘⁸ⱷ♃fi ⌐ ∆

╢↓≤≢⁸ ⌐ ⌂ ╩ ⅎ╢↓≤⅜

≢⅝╢─≢∆⁹ 

₈ ⌐ ≢⅝╢₉ ≤⇔≡│⁸

─ ╩ ╠∆↓≤╛ ─ ⌂≥⅜

№╡⁸↓╣∞↑≢╙2040 ╕≢⌐0.3ϴ─ ╩

≢⅝╢ ⅜№╡╕∆⁹╕√⁸ ה ≢

│⁸ ─ ─ ⁸ ─ⱷ♃fi ╩

∆╢ ─↕╠⌂╢ ≤ ⁸ ╩ ⅎ√

⌂ ─ ⁸ ─ ⌂≥⁸ ≤

─○ⱪ◦ꜛfi⅜ ↨╡ ∫√⁸ ≤ⱷ♃fi

─ ─ ⅜№╡╕∆⁹↓╣╠─ ⌐

│⁸ ≤ ⌐ ∆╢ ╙№╡╕∆⁹ 

 

 
│⁸ ≤ ─ ─ ╩ ╖ ∆

⌐╟∫≡ ⅝ ↓↕╣≡™╕∆⁹ ≤⇔

≡⁸ ─ ─ ─ 21%│⁸CO2 ─

⌐╟∫≡ ⅝ ↓↕╣≡™╕∆⁹∕╣⌐│⁸ ─

●☻╛∕─ ⁸№╢™│Ⱪꜝ♇◒◌כⱲ

fi⌂≥─ ╩╙≈◄▪꜡♂ꜟ─ ⌂≥⅜№

╡╕∆⁹ ╩ ⅝ ↓∆CO2 ─ │⁸

⌐ ─ ≤⁸ ╩ ╗ ⅛╠

∂≡™╕∆ ≡─ │ 2╩ ⁹↓─20 ⁸

⌂ ●☻≢№╢ⱷ♃fi╛ ─

⅜ ⇔√↓≤⅜ ⌂ ≢⁸ │╕∆

╕∆ ╕∫≡™╕∆⁹↓╣│⁸CO2─ ꜠ⱬꜟ─

╩ ↕∑≡™╕∆⁹ⱷ♃fi≤ ─

⌂ ⅜ ⅎ ↑╣┌⁸ ⅜ ⇔⁸CO2─

⅜♀꜡⌐⌂∫≡╙ ─ ⅜ ∆╢↓≤

│⌂™≢⇔╞℮⁹ 

 

 

 

 

  

! ↓╣╠⅜ ∆╢↓≤ 

ה ꜠ⱬꜟ≢⁸ ⅔╟┘ ─ ⌐≤∫≡ ╘╠╣╢─│  

ה ⅛╠─ ⱷ♃fi ╩⁸ ⅎ┌◘ⱪꜝ▬ꜘכ─ ╛⁸ ה ה

◦☻♥ⱶ ⌐⅔↑╢ ה ─ √⌂ ─√╘─ ╩ ∂≡⁸ ∆╢↓≤⁹ 

ה ─ ≢─ ⁸ꜞ◘▬◒ꜟ⁸◄Ⱡꜟ◑כ ╩ ℮ ⁸Ᵽ▬○●☻ ╩ ℮

≢─ ╩ ∆╢↓≤⌐╟╡⁸ ⅛╠─ ╩ ∆╢↓≤⁹ 

ה ╩ ⇔⁸ ╛ ─ ╩ ∆╢√╘─ ™ ⱳכ♩ⱨ◊ꜞ○╩ ∂≡⁸

ה ⅛╠─ⱷ♃fi ╩ ∆╢↓≤⁹ ⅎ┌⁸ ─ ⌂™ ה ─ ╩

⇔⁸ ⌐⅔↑╢ ╩ ⇔⁸ ≢ ╩ ⅎ√ ╩ ∆╢⌂≥⁹ 

ה ⅎ┌⁸ ─♃▬Ⱶfi◓─ ╛ ─ ─ ─ ⌂≥╩ ∂≡⁸ ─ ╩

⇔⁸∕─ ⌂ ╩ ∆╢↓≤⌐╟∫≡⁸ ⌐⅔↑╢ ─ ╩ ∆╢

↓≤⁹ 

46% 
CO2 ─ ─

≢ ↕╣╢√╘⁸

─ │21  

0.03ϴ 
COVID- 19─ ⌐╟╢

⌂  

45% 
⌐ ≢ ◖☻♩⌂

⌐╟╡⁸2030 ╕≢⌐ ≤⌂╢

ⱷ♃fi ₈↓╣╠⅜

∆╢↓≤₉  
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─ ה ⌐ ∆╢ ⌂  
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3  ⌂ Ӈ ⌐╟
∫≡⁸ ─ ⅜ √⌂ ⌐
⇔⁸ ⌂ ╩ ╓⇔≡™╢ 

 

 
⌂ ⌐╟∫≡ ⅜ⱶכ☺꜠ ⇔ↄ⌂∫≡™╢≤™℮↓╣╕≢─ ⅜

⇔⅛∫√↓≤╩ √⌂ ⅜ ⇔≡™╕∆⁹ ─ │╟╡ ⅜╡⁸╟╡

⌐⌂╡⁸ ─fi☼כ◦ ⅜ ⇔≡™╕∆⁹↕╠⌐ ⌂ ╙

⇔≡™╢√╘⁸ ─ ≤ ⅜ ⇔≡™╕∆⁹ ↕╣⌂™╕╕ ⌐ ⅜

╡⁸ ⌂ ⌐ ∆╢ⱷ●ⱨ□▬▪│⁸ ╕∆╕∆ ⌐ ∆╢≤ ⅎ╠╣≡™

╕∆⁹ⱷ●ⱨ□▬▪│ ●☻≤◄▪꜡♂ꜟ─ ╩ ⅝ ↓⇔⁸∕╣│ ╩

↑╢Ᵽ▬○כⱶ⌐≤∫≡ ─⌂™ ⌐ ⇔⁸ ⅛╠ ≢ꜟכ◔☻─ ⌐

╩ ⅎ╕∆⁹

 

↓─ ─  

 √∟│ ⌂ ⱷ●ⱨ□▬▪ ─ ≤ ⅜ ╕╢ ⇔™

⌐ ⇔≡™╕∆⁹↓─╟℮⌂ │ ⌂ ⌐╟∫≡ ↕

╣⁸ ⌐ ⇔≡™╢ ⅜ ™≢∆⁹ 

 ⅛╠ ╕≢⁸ ⌐ ⌂ ≢™ↄ≈⅛─ⱷ●ⱨ□▬▪⅜ ↕

╣≡⅔╡⁸ ⁸ ⌐ ⅜ ↓∫√↓≤⅜⌂™ ⌐╕≢ ╩

╓⇔≡™╕∆⁹ 

 ⱷ●ⱨ□▬▪⅜ Ᵽ▬○כⱶ ⌐ ╩ ⅎ⁸ ⌐⅛≈≡⌂

™╒≥─ ╩ ⅎ╢ ⅜№╡╕∆⁹ ⌐ ꜞꜝ♩☻כ○√╣↕

▪─◗fi♪꞉♫ ─╟℮⌂ ⌐ ⌂ ≢╙↕╠⌂╢ ⅜ ∂≡

™╕∆⁹ 

 ⱷ●ⱨ□▬▪⌐╟∫≡ ↕╣╢ ─ ●☻│⁸ Ή ⱨ▫כ♪

Ᵽ♇◒╩ ⇔⁸↕╠⌐ ⌂ ─ ╩ ╘╢ ╩ ⇔⁸↕

╠⌐ ↕∑╕∆⁹ 

 ⱷ●ⱨ□▬▪⌐╟╢ ─ ≤◄▪꜡♂ꜟ│⁸ ≤ ─ ⌐ ╢

⌐╟╡⁸ ™ ⌐ ╩ ╓∆ ⅜№╡╕∆⁹ 

─ⱶכ☺꜠  ╟╡ ⌂ ╛╟╡ ⇔™ │⁸ ╛

⌐⅔↑╢ ╛ ─ ⁸ ⁸ ⌐ ∆╢ꜞ☻◒╩ ↕

∑╕∆⁹ 
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2021 ⌐ ≢ ⇔√ │⁸ ⌂

⅜ ≤⌂∫≡™√╟℮⌐⁸ ╛ⱷ●ⱨ□▬▪─

⅜ ⌂ ⌐╟╢╙─≢№╢↓≤⅜⁸ ⌐

╟∫≡╟╡ ⌐ ↕╣╢╟℮⌐⌂╡╕⇔√⁹◌ꜞⱨ

⁸▪ꜞꜝ♩☻כ○⁸▪♬ꜟ◊ ⁸◌♫♄⁸

≤™∫√ ⌂ ╛ ≢⁸ ≢│ ─⌂™

─ ⅜ ⇔≡⅔╡⁸ ─ ≢№╢↓≤╩

∆ ⅜ ≈⅛∫≡™╕∆⁹ ꜞ☻◒╩ ╘╢

⁸≈╕╡ ⌂ ┌≈⁸ ⁸ ⁸ ⌐ ⅝╢

⌐≈™≡⁸ ⌂ↄ≤╙ ─ ≢ ─

≢№╢≤ ↑╢↓≤⅜ ≢│ ⌐⌂∫≡™

╢─≢∆⁹ ⌐ ∆╢ ⱤⱠꜟ IPCC 6

AR6 1 WG1│⁸₈ ⌐

─ ≤ ─ ⌐╟╡⁸ ⅜ ╗∆═≡─

≢ ⅜ ⇔╛∆™ ⅜ ∆╢₉

≤⁸ ⅛╠ ™ ≢ ⇔≡™╕∆7⁹ ⌐

╟∫≡ ●☻⅜ ↕╣⁸ ⌐ ⌂

⇔√ ╩ ∆╢≤™℮ - ⱨ▫כ♪Ᵽ♇

◒≢ ⅜ⱪכꜟ─ ∆╢↓≤⅜ ─

≢ ⅎ╠╣≡™╕∆8⁹ 

 

─ │⁸ ₁─ ⌐ ⅝⌂ ╩ ╓⇔≡™

╕∆⁹ ─ │ ⌐ ╩ ⅎ╢↓≤⅜

╠╣≡⅔╡⁸↕╠⌐ ⁸ ⁸ ⁸

⌐ ╩ ⅎ╢≤™℮↓≤⅜ ↕╣≡™╕∆⁹╕√⁸

─ │ ╛ ─ ⌐╙ ╩ ╓

⇔╕∆⁹2019- 2020 ─▪ꜞꜝ♩☻כ○─ │♬

≥♪fiꜝכ☺כꜙ ⌐ ╩ ⅎ⁸◦ⱬꜞ▪─

⌐╟╢ │ ⌐ ╩ ╓⇔╕⇔√⁹ ─

≢│⁸ ≢ 677,000 ⅜ ⌐╟╡

⇔≡™╢≤ ↕╣≡⅔╡⁸ ╙ ™─│ ⁸ 

 

▪☺▪⁸ ה ▪ⱨꜞ◌⁸▪ⱴ♂fi≤⌂∫≡™

╕∆9⁹ 

 

─ ⌐╟╡⁸ⱷ●ⱨ□▬▪─ │⁸ ⅜

⇔╛∆™ ∞↑⌐ ╠╣╢╙─≢│⌂ↄ⌂╡╕

∆⁹ ⅎ┌⁸ ⌐⅔↑╢ ─ │⁸╟╡

⌂ ╩ ∆╢ ⅜№╡╕∆⁹ ⱶכ☺꜠

─ │⁸ ─ ⁸ ─ ₁─ ⁸∕

⇔≡ ─ ◦☻♥ⱶ⌐ ⇔≡ ⌂ ╩

ⅎ╢≢⇔╞℮⁹ 

 

 
│⁸ ─ ↄ─ ⌐ ⇔≡™

╢ ≢№╡⁸ ↄ─ ⅜ ∆╢√╘─

≢╙№╡╕∆⁹ ─ ╛∕─ ⌐│⁸

⁸ ─ ⁸ ╕√│

⁸ ╛ ─ ⁸ ╩ ╕√│

⌐ ≈↑╢ ─ ⌂≥⁸ ↄ─ ⅜ ⇔╕

∆⁹ ⌂℮╟─♫Ᵽfi◘─▪ꜞꜝ♩☻כ○⁸│

≢│╒╓ ─▪ꜞꜝ♩☻כ○⁸ ≢│10

⌐ ╙ ≢│ ⅜ ⇔≡™╢ ⅜

№╡╕∆ ⁸ ≈⅛∏─ ╛ ╛◦ⱬꜞ▪─

≤™∫√ ≢│⁸100 ≢ ⌐ ⇔╕

∆ 100- 300 ⁹◦ⱬꜞ▪─ ≢│⁸ ─

≢│ ─╖╩ ⅝⁸ │ ⅝ ↑╕∆⁹

╩ ↄ╟℮⌂ ⌂ ┌≈ ◒ꜝ►fiⱨ□▬

▪ ⁸ ─ ╕≢ ⅎ╢ ≢∆ │⁸⅛

≈≡│10- 15 ↔≤⌐ ⇔⁸◦ⱬꜞ▪≢│300- 1000

Ⱬ◒♃כꜟ⅜ ╩ ↑≡™╕⇔√⁹ │

─ ≤ ↕⌐ ╩ ⅎ⁸ ─ ∆╢ ⅜

⌐⌂∫≡™╕∆⁹ 

 

! ↓╣╠⅜ ∆╢↓≤ 

Ᵽꜟ⌂꜠ⱬꜟ⌐⅔™≡⁸כ꜡◓ ⌐≤∫≡ ╘╠╣╢─│  

╡╟ה ≢ ⌂ⱷ●ⱨ□▬▪─ꜞ☻◒╩ ↕∑╢√╘⌐⁸№╠╝╢ ╩ ∂≡ ╩

∆╢↓≤⁹ 

꜠ⱬꜟ⌐⅔™≡⁸ ⌐≤∫≡ ⌂─│  

ה ╛ ⌐ ∂√ ╩ ╘⁸ ⌂ ╩ ↑╢ ╩ ⇔√ ╩ ⇔

∆╢↓≤⁹ 

╛ ꜠ⱬꜟ⌐⅔™≡⁸ ⌐≤∫≡ ⌂─│  

1.5ϴה ⌐ ↑√ ⌐⁸ⱷ●ⱨ□▬▪≤∕╣⌐╟╢ ●☻ ┼─ ╩ ╘╢↓≤⁹ 

ה ≤ ─ ה ◦☻♥ⱶ╩ ⇔⁸ ⌐╟╢ ⌂ ┼─ ╩ ∆╢↓≤⁹ 

ה ⅜ ─ ≤⇔≡ ↕╣≡™╢ ⁸ ⌂ ╩ ⇔⁸ ╩ ⅎ╢↓≤⌐╟╡

╩ ∆╢↓≤⁹ 

ה ⅜ ⇔╛∆™ ≢ ∆╢ ╩ ⌐ ∆╢ ─ ⌂≥─

╩⁸ ↔≤─Ᵽ▬○כⱶ╛ ⌐ ↕∑╢↓≤⁹ 
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ה ─◖Ⱶꜙ♬♥▫≤ ⇔⁸ ⌂ ╣⌂≥─ ⌂ ⌐ ┘ ╡ ╗↓≤╩

∆╢↓≤⁹ 

ה ─ ╩ ↑√◖Ⱶꜙ♬♥▫─ ╩ ╘╢ ▬fiⱨꜝ─ ⁸ ⁸ ─ ⌐ ∆╢

ꜞ☻◒╩ ∆╢ ↓≤⁹ 

ה ⌐⅔↑╢ ─ ⌂≥⁸ ⌐╟╢PM2.5┼─ ╩ ⇔⁸ ₁─ ╩ ╢√╘

─ ╩ ∆╢↓≤⁹ 

ה ◖☻♩☿fi◘כ─ ╩ ╗ ─ ╩ ⇔⁸ ꜠ⱬꜟ⌐≈™≡ ₁⌐ ╠∑╢√╘⁸

╟╡ ™ ╩ ∆╢↓≤⁹ 

9,000  
╢↑⅔⌐▪ꜞꜝ♩☻כ○ ≡─

─3 ─1 ⌐№√╢ ⌐

ⅎ⁸21─ ╩ ╗

832 ⅜2019/20 ♩☻כ○─

ꜝꜞ▪─ ≢ ╩ ↑╕

⇔√⁹ 

 

0.67◑●♩fi 
2010 ⅛╠2019 ⌐⅛↑≡⁸

⌐ ⅜ ≢ ⇔√▪

ⱴ♂fi─Ᵽ▬○ⱴ☻─ ☻

♩♇◒─ ⁹▪ⱴ♂fi⅜

─ ⅛╠ ⌐ ╦╢

↓≤⌐ ⅜╡╕∆⁹ 

 

35%  
2019 ≤ ⇔

≡ 2020 ─ ─8◌ ⌐

─ ⅛╠ ↕

╣√CO2─ ⁹ 

 

3.  2019 11 ⅛╠2021 8 ─ ⌐4 ha ─ ╩ ⇔√╙─⁹4 Ⱬ◒♃100│ꜟכ

Ⱬ◒♃4─ꜟכ ⁹ 

 

2019 ⅛╠2021 8 ╕≢⌐4 Ⱬ◒♃כꜟ╩ ⅎ╢ ≢ ⇔√  
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ⱷ●ⱨ□▬▪⅜ⱷ♃fi─ ╩ ∆╢  

⅜ⱶכ☺꜠ ∆╢≤⁸ ⌐ ⌂ ╩ ⅎ╕∆⁹ ─ ╛ ─ │⁸

╩ ⅛⇔⁸ⱷ♃fi CH4 ╩ ╗ ●☻─ ╩ ╛∆ ⅜№╡╕∆⁹▪ⱴ♂fi ≢─

⌐ ℮2019 ≤2020 ⌐⅔↑╢ ─ │⁸CH4─ ╩ ⇔ↄ ╛⇔⁸ ─ ⌐╟╢

─ ╩ ╕⌂™CH4─ ⅜ 0.5- 7.0ⱷ●♩fi⌐ ⇔╕⇔√ ─fi☼כ◦ ⇔

↕⌐╟╡╕∆ 10⁹2019 ≤2020 ⌐ ≢ ⇔√ ─⌂™ │⁸ ⌐╟╢ ⌂ ∞

↑≢⌂ↄ⁸ ─ ⅜ ↕╣√↓≤⌐╟╢ ⌂ ╙ ⌂CH4 ─ ≤⌂∫≡™╕∆
11⁹ ─ ≤ ●☻─ ⌐╟╢ Ή ⱨ▫כ♪Ᵽ♇◒│ ⇔ↄ ∆╢≤ ↕

╣╕∆⅜⁸↓─↓≤│ ⸗♦ꜟ⌐⅔™≡╙⁸1.5ϴ─ ⌐ ╘╢√╘⌐ ⌂ ─

●☻ ╩ ∆╢ ─ ⌐⅔™≡╙⁸ ⌐ ↕╣≡™╕∑╪⁹ 

☻ⱳ♇♩ꜝ▬♩ ⱷ●ⱨ□▬▪─  

 ▪ꜞꜝ♩☻כ○
⌂ ↕≤ ┌≈⅜ ⇔√ -2019│≢▪ꜞꜝ♩☻כ○⁸ 2020 ⌐50 Ⱬ◒♃כꜟ╩ ⅎ╢

─ ╩ ╗ ─⌂™ ─ ⌂ ⅜ ⇔╕⇔√⁹↓╣╠─ ⌐╟╡⁸

≢715 517- 867─ ⱷ●♩fi─CO2⅜ ≤⇔≡ ⌐ ↕╣√≤ ↕╣╕∆⁹↕╠

⌐⁸↓╣╠─ⱷ●ⱨ□▬▪│⁸○כ☻♩ꜝꜞ▪ ≤ ─Ᵽ▬○כⱶ ⌐ ╩ ⅎ⁸

⌐ ─⌂™ ╩ ╓⇔╕⇔√⁹↓─ │ ⌐ ⇔√◘Ᵽfi♫╛ꜚכ◌ꜞ ∞↑≢⌂

ↄ⁸╟╡ ⌐ ⌂ ⌐╙ ╩ ⅎ⁸ ⌐ ↕╣≡™╢◗fi♪꞉♫ ⌐╙

╩ ⅎ╕⇔√⁹ 

 

≤◦ⱬꜞ▪ 
╛◦ⱬꜞ▪≢│⁸ ─ ≤ ⌐ ℮ ⌐╟╡⁸ ™ ≢ ⅜ ⇔╕⇔√⁹

2019 ⌐│⁸◦ⱬꜞ▪≤꜡◦▪ ≢ⱳꜟ♩●ꜟ─ ╩ ⅎ╢ 1000 Ⱬ◒♃כꜟ⅜ ⅎ╕⇔

√⁹2020 ⌐╙ ⌂ ⅜ ⇔⁸ 1400 Ⱬ◒♃כꜟ⅜ ⇔╕⇔√⁹2021 ⌐╙ ⌂ ⅜

⇔≡™╕∆⁹ ≤◦ⱬꜞ▪─ ╩ ╦∑╢≤⁸2019 ⌐│ ≢ 175ⱷ●♩fi─CO2

◓꜡☻ ⅜⁸2020 ⌐│ ≢ 250ⱷ●♩fi─CO2 ◓꜡☻ ⅜ ↕╣≡™╕∆⁹ 

 

Ⱪꜝ☺ꜟ 
─ ≢№╢Ⱪꜝ☺ꜟ─Ɽfi♃♫⁸2020│≢ꜟכ ─ ⅜∕╣╕≢─10 ⌐ ═

245% ⇔╕⇔√⁹∕─ │⁸ ⅜ 50 ⇔√↓≤⌐╟╢ ⌂ ≤⁸ ─

╛ ─ ╩ ≤⇔√ ה ⌂ ⌐╟╢ ⌂ ⅜ ⇔√↓≤≢∆
12⁹∕─ ⁸115 ⱷ●♩fi─CO2 ◓꜡☻ ≤524♩fi─ PM2.5─ ⌐ ⅜╡╕⇔√⁹

ↄ─ ╛ ─ ╙ ╩ ↑⁸∕─ ↄ⅜ ╛ ≤⌂∫≡™╕∆⁹Ɽfi♃♫כꜟ ─

⌂ │ ⇔⌂™⅛╙⇔╣⌂™≤ ↕╣≡™╕∆⁹ 

 

 
2018 ⁸ ≢│ ─ ⅜ ⇔≡™╕∆⁹◌ꜞⱨ◊ꜟ♬▪ ─ⱷ●ⱨ□▬▪│

◌ ⌐╦√∫≡ ⅎ ↑⁸2020 ╕≢ ≤⌂╢7≈─ ╩ ⅝ ↓⇔╕⇔√⁹

─ⱷ●ⱨ□▬▪≢№╢8 ─ │⁸ ⌂╢♃▬ⱪ─ ╛ ╩40 Ⱬ◒♃כꜟ ╛⇔╕

⇔√⁹↓─╟℮⌐ ⌐ ™ ≢ ⅜ ∆╢≤⁸∕─╒≤╪≥⅜ ╛ ≢№╢

─ ⅜ ⅛↕╣╢↓≤⌐⌂╡╕∆⁹▪ⱷꜞ◌ ≢│⁸↓╣╠─ ⌐╟∫≡ ↕╣√ │

─ ⌐≤∫≡ ⌂꜠ⱬꜟ⌐ ⇔⁸◘fiⱨꜝfi◦☻◖│ ○꜠fi☺ ─ ⌐ ╦╣╕⇔

√⁹ │ ╩ ⇔⁸ ⌐╟╢◄▪꜡♂ꜟ │ ↄ♪▬♠≢╙ ↕╣╕⇔√⁹2020 ─◌

ꜞⱨ◊ꜟ♬▪ ≤○꜠◗fi ─ │⁸1 ≢ ⌂ↄ≤╙ ≢ ╟╡30ⱷ●♩fi ™CO2
◓꜡☻ ─ ⌐ ⅜╡╕⇔√⁹ 
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1:  2019 12 31 ▪ꜞꜝ♩☻כ○⁸ ≢ ⅎ≡™

╢ ⁹ → ─ │ ⇔√ ≢ 50km⁸

↕ 100km⁹ : European Space Agency (ESA), contains 
modified Copernicus Sentinel data (2019), processed by ESA, CC 
BY-SA 3.0 IGO 

 

3:  ⌐ ™◦ⱬꜞ▪ ꜡◦▪ ─◘Ɫ ≢

⇔√ ⁹ European Space Agency (ESA), 
contains Copernicus Sentinel data (2021), processed by ESA, 
CC BY-SA 3.0 IGO 

 

2:  2020 8 19 ⁸▪ⱷꜞ◌ ─◌ꜞⱨ◊ꜟ♬▪

≢ ⅎ╢ ⁹ :  European Space Agency (ESA), contains 
Copernicus Sentinel data (2020), processed by ESA, CC BY-SA 3.0 
IGO 
 

4:  2020 8 1 ⁸Ⱪꜝ☺ꜟ─▪ⱴ♂fi≢ ⇔√

⁹ :  NASA Earth Observatory, image acquired by 
Moderate Resolution Imaging Spectroradiometer (MODIS) on 
NA{!Ωǎ Aqua  satellite. 
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4 ─♥▫♇Ⱨfi◓◄꜠ⱷfi
♩ ─ ⌂ ╩
╙√╠∆ ⅜▬fiⱤ◒♩─
⅝⌂ꜞ☻◒╩╙√╠∆ 

 

 
IPCC│⁸₈ ⌂ ₉⌐ ∆╢ꜞ☻◒ ╩20 ⅛↑≡ ⌐ ⇔≡⅝╕

⇔√⁹ ─ IPCC 1 ≢│⁸↓╣╕≢╟╡╙ ↕

╣√ ≢⁸ ◦☻♥ⱶ─♥▫♇Ⱨfi◓◄꜠ⱷfi♩─ ⌐╟╢ꜞ☻◒ ₈

₉╩ ≤⁸ ⌂ ⌐ ↑╠╣⌂™ ⁸ ≤ ⌂

⌐╟╢ ≢№╢≤ ⇔≡™╕∆⁹♥▫♇Ⱨfi◓◄꜠ⱷfi♩─ │⁸ ™

╛♃▬Ⱶfi◓⁸№╢™│∕─ ⌐≈™≡ ─ ╩ ⌐ ↑╕∆⅜⁸

╛ ⌐ ∆╢ ⅝⌂ꜞ☻◒⌐╙ ⇔≡™╕∆⁹↓─╟℮⌐ ⅜ ⅝ↄ ─

™ꜞ☻◒│⁸IPCC 6 ≢│₈ ∆╢ ╖⅜ ™⅜⁸▬fiⱤ◒♩⅜ ⅝

™ ₉ ⅜ ⌐ ═≡™╢╟℮⌐⁸ ⅜ ∏⇔╙ ™↓≤⅜╦⅛∫≡™╢╦

↑≢│⌂ↄ⁸ ⌐ ⌐ ↕╣≡™⌂™ ≢╙ ≤ ↕╣≡™╕∆⁹ ─ ↕│

⅝ↄ⁸ ≢№╡⁸ ≤ ─ ⌐ ╦╢ꜞ☻◒⌐ ⇔≡™╕∆⁹ 

 

↓─ ─  

 IPCC ⌐│⁸ ↄ─ ⌐ ⁸ ┘ ─

⌐⅔↑╢ │⁸100 ⅛╠1000 ─ ⁸≢ꜟכ◔☻ ≢№

╢ꜞ☻◒⅜ ↄ ₈ ₉╩ ⁸↓╣╠─ │ ⌂ꜞ☻◒

⌐≤∫≡ ≢№╢≤ ⅛╣≡™╕∆⁹  

 ™ↄ≈⅛─ ⌂ ─♥▫♇Ⱨfi◓◄꜠ⱷfi♩ ─

⌂ ╩╙√╠∆ ─ │⁸╙℮∆≢⌐ ↕╣ ╘≡™╕

∆⁹  

 ↓─ ─ ⌂ │⁸ ↄ─ ⁸ ⌐№╡╕∆⁹⇔⅛

⇔⁸▪ⱴ♂fi─ ─ ╛ ⌂≥⁸ ─ ⌐⅔↑╢

─ ⌂ │⁸ ╕√│↕╠⌐ ™ ≤⌂╢ ⅜№╡╕

∆⁹ 

 ™ↄ≈⅛─♥▫♇Ⱨfi◓◄꜠ⱷfi♩⁸ ⅎ┌ ╛ ─ ∞↑≢

⌂ↄ⁸ ─ ⌂≥│ ⌐ ╩ ╓⇔╕∆⁹ ─ ⌐

╟╢≤⁸♥▫♇Ⱨfi◓◄꜠ⱷfi♩ ─ ⌐╟╡⁸ ↕╣≡™√╟

╡╙ ™꜠ⱬꜟ─ ≢ ⅜ ↓╡℮╢↓≤⅜ ↕╣╕⇔√⁹ 
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₈☻ⱳ♇♩ꜝ▬♩₉⌐ ↕╣≡™╢ ⌂♥▫♇Ⱨfi◓◄

꜠ⱷfi♩⌐ ∆╢ꜞ☻◒⌐│ ─╙─⅜№╡╕∆  

 
 

ω ─ ⅛╠ 2100 ╕≢⌐ ⌂2ⱷכ

♩ꜟ─ ⁸2150 ╕≢⌐↕╠⌐ ⌂5

ⱷכ♩ꜟ─ IPCC 6

9.6.3.3 ≢ ⅜ ↕╣≡™

╕∑╪ ⁹╕√ ⌐⁸ ─ ⅜

↑╠╣╕∑╪⁹ ≤⇔≡⁸2ϴ─ ─Ⱨכ◒

⁸2000 ⌐ ╡2- 6ⱷכ♩ꜟ─ ⅜

↕╣≡™╕∆ IPCC 6 1

─9.6.3.5 ⅔╟┘Cross Chapter Box 12.1⁹ 

ω ⌂ ─ ╕√│ ⅛╠ Ɽ

─fiכ♃ ⌂ ⁹ ⅎ┌⁸ꜜכ꜡♇Ɽ│

─ ⌐╟╢ ⌐ ⅝ↄ ⇔≡™╕

∆⁹ 

ω ─ ─◦ⱨ♩⅛╠ ⸗fi☻כfi

⌐ ╩ ⅎ╢ ─◦ⱨ♩⁸ ⌐▪ⱴ♂fi

─ Ɽ♃כfi⌐ ∆╢ ─ ─

⌂ ⅜ ∆╢⅛ ∆╢⅛│

⁹ 

ω ▪ⱴ♂fi─ ─ ⅛╠ ─

┼─ⱨ▫כ♪Ᵽ♇◒ ⅎ┌⁸ ─

│ ≤─ ─ ⌐≈⌂⅜╡╕∆

⅔╟┘ ⌂ ≤⇔≡─▪ⱴ♂fi ─

─ ⁹ 

↕╣√ ↄ─ │⁸IPCC─ ╩

⅔╟┘ ⇔⁸↕╠⌐⁸™ↄ≈⅛─ ─◘Ⱪ◦☻♥

ⱶ⅜∆≢⌐ ╩ ∫≡⅝≡™╢ ⁸╕√

♥▫♇Ⱨfi◓ⱳ▬fi♩ ⌐ ⅛∫≡™╢↓≤╩ ⇔

≡™╕∆⁹  

∕╣∙╣─♥▫♇Ⱨfi◓ⱪ꜡☿☻ ─

⌂ ╩╙√╠∆ ⅛╠─ꜞ☻◒⌐ ⅎ≡⁸

⌐╟∫≡ ⌂ ⌂╢ꜞ☻◒─ ⅜ ↕╣╕

⇔√⁹↓─╟℮⌂ ⌐ ⇔≡™╢ ⅜№╡╕ 

∆⁹≈╕╡1≈─♥▫♇Ⱨfi◓ⱪ꜡☿☻ ⅎ┌⁸◓

─♪fiꜝfiכꜞ ⅜ ─ⱪ꜡☿☻─ ⅝ ⌐

⌂╡╕∆ ↓─ ⁸ ↑ ─ ╣ ╖⌐╟╢

─ ⁹⇔√⅜∫≡⁸ ♥▫♇Ⱨfi◓◄꜠ⱷfi

♩⅛╠─ꜞ☻◒⌐ ⅎ≡⁸∕╣╠─ ⌐╟∫≡

│ ⇔⁸ ⌂ꜞ☻◒⅜ ⇔╕∆

⌂ │⁸∕╣╠⅜ ₁⌐ ⅝╢ ╟╡╙ ╟╡

™ ≢ ╟╡ ⌐ ∂╢ ⅜№╡╕∆⁹ 

 
≤ ⌂ │⁸ ◦☻♥ⱶ─

⌂ ⌐ ⅝⌂ ╩╙√╠⇔╕∆⁹

─꜠ⱬꜟ⌐ ∆╢ ⌂ ⌐ ⅎ≡⁸

─ │↕╕↨╕⌂ ≢ꜟכ◔☻ ⌐ ⌐

∆╢ꜞ☻◒⌐ ⇔≡⅔╡⁸ ↄ─ ⁸

⌐╦√∫≡ ⌂ ⌐ ╣╕∑╪⁹ ◦☻♥ⱶ

─↓─╟℮⌂ ╩♥▫♇Ⱨfi◓◄꜠ⱷfi♩≤ ┘╕

∆⁹ 

─ │⁸ 100 ⅛╠1000 ─ ה

⁸ 10 ⅛╠ 100 ─ ה ⁸╕

√│ ⅛╠ 10 ⌐⁸▪ⱴ♂fi─ ─

─╟℮⌐⁸ ⅜ ⌐ ∆╢

≤∕╣∙╣⌐ ∆╢ ⅜№╡╕∆⁹ 

♥▫♇Ⱨfi◓◄꜠ⱷfi♩─ │⁸ ─ ⌂

⌐╟∫≡⁸ ⅜≥╣ↄ╠™ ∆╢≤

↓╢⅛⅜ ⌐╦⅛╠⌂™≤™℮↓≤⌐№╡╕∆⁹

⇔√™─│⁸ ╩ ⅎ╢≤ ⌐ ╡⅜≢

⅝⌂ↄ⌂╢ ≢∆⁹ ─ ⅜ ┘ ⅜∫

√≤⇔≡╙⁸ ─ ⌐╟╡⁸↕╠⌂╢

⁸ ⁸╕√│∕─ ─ ╩ ─◦☻♥ⱶ⅜

↕╣⌂ↄ⌂╢╕≢ ⅝ ↓∆ ⅜№╢─≢

∆⁹

 

! ↓╣╠⅜ ∆╢↓≤ 

⁸ ⁸ ─∆═≡⌐⅔™≡⁸ ─ ≤ ⌐≤∫≡ ⌂─│  

ה ─♥▫♇Ⱨfi◓◄꜠ⱷfi♩⌐╟╢ ─ ⅝™ꜞ☻◒╩ ⇔⁸ꜞ☻◒ ⌐ ≤

♃▬Ⱶfi◓⌐ ∆╢ ╡─ ╩ ╖ ╗↓≤⁹ 

ה ╩ ⇔⁸╟╡ ⌂ ╩ ∆↓≤⁹↓─▪ⱪ꜡⁸│♅כ ™ ⅜

≢№╢ ─╟℮⌂ ꜞ☻◒┼─▪ⱪ꜡כ♅⌐ ∆╢⁹ 

─ⱴ♂fi▪ה ─ ⌂≥⁸ ⅜ ⌂ ⅝ ≤⌂╢ ⅜№╢ ≢│⁸

│ ⌐ ∆╢ꜞ☻◒╩ ∆╢√╘⌐ ⌂ ╡─ ╩ ∂╢ ⅜№╢⁹ 
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IPCC─₈ ─ ₉ ₈▪fiⱣכ♄▬▪◓ꜝⱶβ₉ ─ ⌂ ⌐ ∆╢

⌐ ≠ↄꜞ☻◒ ─  ) 

 

2001  2009  2014  2018  2021 

TAR  
Smith et  al.  

 AR5  SR1.5  AR6, WG1 
 

6 òLow-likelihood, high -impact  
outcomes [where  the probability  

5 of occurrence is low or  not  well  
known ]  could occur at global 

4 and regional scales even for  
global warming within  the very 

3 likely  range for  a given GHG 
emissions scenario. The 

2 probability  of low-likelihood,  
high-impact  outcomes increases 

1 with  higher global warming 
levels (high confidence).ó 

0 

 

Figure 4. Change over time of the science-based risk assessment for large-scale singular events of Lt//Ωǎ Reasons 
ŦƻǊ /ƻƴŎŜǊƴ όά.ǳǊƴƛƴƎ 9ƳōŜǊǎέύΦ ¢ƘŜ ŦƛǊǎǘ άōǳǊƴƛƴƎ ŜƳōŜǊέ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƛǊst IPCC report on climate change,13 

the second is based on Smith et al. (2009),14 the third refers to IPCC AR5,15 and the last άōǳǊƴƛƴƎ ŜƳōŜǊέ is derived 
ŦǊƻƳ ǘƘŜ Lt//ǎΩ ǎǇŜŎƛŀƭ ǊŜǇƻǊǘ ƻƴ мΦрϲ/Φ16 ¢ƘŜ ǉǳƻǘŜ ǊŜǇƭŀŎŜǎ ŀ άōǳǊƴƛƴƎ ŜƳōŜǊέ ŦǊƻƳ Lt// !wсΣ which usually 
appears in the contribution by Working Group II (which is not yet published). 

 

 

─  
─ ─

 

─

 
 

 

 

─

≤ ─ ⌂

─  

 

─ 

 

─ 

 

 

 

5. ≥♪fiꜝfiכꜞ◓  ⁸ AMOC⁸▪ⱴ♂fi ─4◌ ≢─ ₈♥▫

♇Ⱨfi◓◄꜠ⱷfi♩₉─ Martin et al. 2021 ─ ╩ ⁹ 

 

 

 

 

 

 

 

₈ ─GHG ◦♫ꜞ○⌐ ∆╢⁸

⅜ ⌐ ™ ─

⌐≈™≡╙⁸ ⅔╟┘

≢⁸ ∆╢ ╖│ ™⅜⁸▬fiⱤ

◒♩⅜ ⅝™ ⅜ ™⅛

≢№╢╙─ ⅜ ∆╢ ⅜№

╢⁹ ─꜠ⱬꜟ⅜ ↄ⌂╢

≤⁸ ∆╢ ╖│ ™⅜⁸▬fiⱤ

◒♩⅜ ⅝™ ⌐⌂╢ ⅜ ╕

╢⁹ ⅜ ™ ₉ 

 

4. IPCC─ ─ ₈ ▪fiⱣכ♄▬▪◓ꜝⱶ ₉─ ⌂ ⌐ ∆╢ ⌐ ≠ↄꜞ☻◒ ─

⁹ ─₈▪fiⱣכ♄▬▪◓ꜝⱶ₉│IPCC 1 13⌐ ≠™≡⅔╡⁸2 │Smith et al. 

(2009) 14⁸3 │IPCC 5 15╩ ⇔≡⅔╡⁸ ─₈▪fiⱣכ♄▬▪◓ꜝⱶ₉│1.5ϴ⌐ ∆╢IPCC

─ 16⌐╟╢⁹ │⁸IPCC ─₈▪fiⱣכ♄▬▪◓ꜝⱶ₉ │ 2

⌐ ↕╣╢⅜⁸ ꜠ⱳכ♩ ≢ ⌐ ╦╢╙─⁹ 

 
 



 

☻ⱳ♇♩ꜝ▬♩:  ⌂ ─₈♥▫♇Ⱨfi◓◄꜠ⱷfi♩₉ 

 

 

 ♪fiꜝfiכꜞ◓
─ ≤ ⅛╠─ ─ ♪fiꜝfiכꜞ◓⁸╡╟⌐ ─ ⅜ ⇔≡™╕∆⁹ ─

│⁸↕╠⌐ ⅜ ∆╢⌐≈╣≡ ⇔╕∆⁹ ─ │1985 ⅛╠1999 ⌐ ═≡

14 ⇔≡™╕∆⅜⁸ ↓─ ─ │ ↔≤⌐ ⌂╡⁸ ─ ╩ ∆╢↓≤⅜ ≢

∆⁹ 
 

 
≤⸗♦ꜞfi◓⌐╟╢≤⁸ ─ ⅔╟┘/╕√│ ─ ─ ⅜ ╕╢≤⁸ ⌂ ─

≤ ⌐≈⌂⅜╡℮╢ⱪ꜡☿☻⅜ ⇔╕∆⁹ ♪fiꜝfiכꜞ◓⁸│⌐ ⅛╠─ ⅜

─ ╩ ↕∑⁸ ─ ⌐ ╩ ╓⇔≡⅝√↓≤╙№╡╕⇔√⁹ 

 

 
─ ─ ≤ ─ ≤ ─ ≤╩ ╖ ╦∑╢≤⁸ ⌂ ─ ◦☻♥

ⱶ⅜ ≢ ⇔ↄ ╕╡⁸ ⌂ↄ≤╙↓↓1000 ≢ ╙ ™↓≤⅜╦⅛∫≡™╕∆⁹ ≤

─ ─ ⌐╟╢≤⁸↓─ ⅜ ⌂ ≢│⌂ↄ⁸ ─ ─ ─

≢№╢≤™℮ ╙№╡╕∆⁹ 

 

▪ⱴ♂fi 
─ ≢№╢▪ⱴ♂fi │⁸ ─ ≤ ─ ⱳfiⱪ≤⇔≡ ⌂

╩ √⇔≡™╕∆⁹▪ⱴ♂fi ─ │⁸ ─ ╩ ╕∏≤╙⁸ ┼≤ ╦∫≡

™╕∆ ⌐≈™≡│⁸8 ╩ ⁹ ⌐╟╢≤⁸ ─ │▪ⱴ♂fi ─ ⌐ ╩

╓⇔╕∆⅜⁸ ∞↑≢│ ─ ∟ ╣╩ ⅝ ↓∆↓≤│╒≤╪≥№╡╕∑╪⁹⇔⅛

⇔⁸ ⌂ ▪ⱴ♂fi ─17 ≢⁸ ─ ╟╡╙ ™ ≤ ∆≢⌐18 ≤

╖ ╦∑≡⁸ │▪ⱴ♂fi ─ ≢ ─◦ⱨ♩╩ ⅝ ↓∆ ⅜№╡╕

∆⁹ 
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⌂ꜟⱣכ꜡◓ 5 │

≢⌂↑╣┌⌂╠⌂™ 

 

 
⌂ꜟⱣכ꜡◓ │⁸ ─ ╛ ≢ ∆╢ ╛

⌐ ╡ ╗╟℮ ↕╣⌂↑╣┌⌂╡╕∑╪⁹ ─ ⌂ ⌐│⁸

─ 1%─ ⅜ ─ ╩ ⌂ↄ≤╙30 ─1⌐ ╠∆ ⅜№╡╕

∆⁹∕─ ≢⁸ 50%─ ─1 √╡ │ ⇔≡ ─ 3 ╕≢ ╛

∆↓≤⅜ ⌐⌂╡╕∆⁹↓─√╘⌐│⁸ ─ ה ▬fiⱨꜝ╩ ⇔⁸

─ꜝ▬ⱨ☻♃▬ꜟ╩ ╘╢ ⅜№╡╕∆⁹↓℮⇔√ ╩ ∆√╘─

≤▬fi☿fi♥▫Ⱪ│⁸ ─ ⌐╟╡ ⌐ ⇔√ⱪ꜡☿☻≢ ╘╠╣╢↓

≤≤⌂╡⁸ ⌐ ─ ™G20 ⅜ ⇔≡ ⌐ ╡ ╗ ⅜№╡

╕∆⁹ ⌐ ≠ↄ │╟╡ ↄ ↑ ╣╠╣ ↄ⁸∆═≡─ ₁⌐

╩╙√╠∆ ⌂ ─ ⅜ ╕╡╕∆⁹ 

 

╙ ⌂ ₁│⁸ ─ ╩ ⌂ ≢ ↑╢─╖⌂╠∏⁸

─ ╡ ╖⅛╠─ ⇔™ ╩ ↑╢ ⌐↕╠↕╣≡™╕∆⁹ ⅎ┌⁸ ╛

─ ┼─ ⌂≥─ ≢ ◄Ⱡꜟ◑⁸כ ⁸ ─ ⌂ כ◘╛

ⱦ☻─◖☻♩╩ ⅝ →╢ │⁸ ╟╡╙ ┼─ ⅜ ⌐ ⅝

ↄ⌂╡⁸ ⌂ ╩╙√╠⇔╕∆ 7 ╩ ⁹ ─ ☿◒♃

╩כ ⇔ ╩ ⇔╟℮≤∆╢ ≤ ⱪ꜡☿☻│⁸ ─☻◐ꜟ▪

♇ⱪ╛ ≤ ╖ ╦∑⌂™ ╡⁸ ⌐כ♃◒☿ ∆╢ ─

╩ ⅛∆ ⅜№╡╕∆⁹╕√⁸Ᵽ♇♥ꜞכ╛ ⱤⱠꜟ≤™∫√

⌐ ⌂ │⁸ ↄ─ ⁸ ⌐⅔™≡ ╛ ⌐ ╩ ╓∆

≢ ↕╣≡™╢ ⌐№╡╕∆⁹↕╠⌐⁸ ≢│ ─

 
↓─ ─  
 │ ⌂ ╩ ⅎ╢╙─≢⌂↑╣┌⌂╡╕∑╪⁹∕℮≢

⌂↑╣┌⁸ ─ ─ ╩ ╠∑⁸ ≢ ⌐

╩⅛↑╢↓≤⌐⌂╢⅛╠≢∆⁹ 

 ─ ≢ ⌂ ⌐ ↑≡  

Å ─ 1%─ ⅜ ╩30 ─ ⌐ ╠∆↓≤⅜ ≢

№╡⁸∕╣⌐╟╡⁸ 

Å 50 ─ ⅜ ╩3 ╕≢ ╛∆↓≤⅜ ⌐⌂╡╕∆⁹ 

 ⌐ ≠ↄ │ ─ ₁⌐ ↑ ╣╠╣ ↄ⁸ ─

⅜ ╕╡╕∆⁹ 
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⌐╟╡ ─ ⅜ ╣╢ ⅜№╡╕∆⁹

╟╡ ⇔™ ╛ ₁─ ≢│⁸ ⌐ ∆╢

⅜ ™ ⌐№╡╕∆⁹ 

  

◘Ɫꜝ ─▪ⱨꜞ◌╩│∂╘ ↄ─ ≢│⁸↓

╣╕≢▬fiⱨꜝ ⅜ ╪≢™⌂™√╘⁸ ⅜

ↄ ⌐꜠☺ꜞ◄fi♩⌂▬fiⱨꜝ◦☻♥ⱶ┼─

◓♇꜡ⱪⱨכꜞ ┘ ⅜ ⅛╙⇔╣╕∑╪⁹

─√╘⌐│ ⁸ ⁸∕⇔≡ ─ ─

Ᵽꜝfi☻╩≤╢↓≤⅜ ≢∆⅜⁸∕℮⇔√ ─

™ ╩ ∆╢ ה ⌂ ╖⅜ ≢

∆⁹ ⅎ┌⁸ │ ─ ⌐ ∆═

⅝≢∆⁹↓℮⇔√ ─√╘⌐│⁸ ╩ ⇔⁸

⌐ ⅜╢ ≤∕─ ⌐№╢ ╩ ∆

╢↓≤⅜ ≢∆⁹ 

 

⌂ ─ ↕╠⌂╢ ╡ ╖ │

⌂ ⌐◖ⱬⱠⱨ▫♇♩ ╩ ∆╢

↓≤⅜ ≢№╡⁸╕√∕℮≢⌂↑╣┌⌂╡╕∑╪⁹

↕╠⌐⁸ ⌂ ┼─▪◒☿☻╩ ⌂℮╙─≢№∫

≡│⌂╡╕∑╪⁹ ≢ ⌂ ╩ ℮

⌐│⁸ ─ ─ ⌂ ⌐ ≠ↄ

⁸ ∕⇔≡ ─ ─ ⅜ ╠╣⌂↑╣┌⌂

╡╕∑╪⁹ 

 

 
Ⱳfiⱨ♇♩ⱪꜞfi♩⌐≈™≡│⁸כ◌─╡√

∕⇔≡ ⌐⅔™≡╙ ⅝⌂ ⅜ ∂≡™╕

∆⁹ ⅎ┌⁸1990 - 2015 ─

ⱬכ☻ ⌐ ∆╢≤⁸ ─ 10%─ ⅜

52 ─ ╩ ╘≡™╢─⌐ ⇔⁸ 50%─

│╦∏⅛7%─╖≢⇔√⁹↓─ ⁸ 10%─

│♩Ⱳfiⱨ♇♩ⱪꜞfiכ◌─ ⇔≡⅔╡⁸↓─ ─ 

╩ ∆╢ ─ ⅜ ╠⅛⌐⌂∫

≡™╕∆⁹ 

 

1970 ⁸ │♩Ⱳfiⱨ♇♩ⱪꜞfiכ◌─

─ ╩√≥∫≡™╢⌐╙⅛⅛╦╠∏⁸∕─

⌐⅔↑╢ ⅜ ∆╢ ⌐№╢↓≤│

⌐ ⇔╕∆⁹↓╣│⁸ ─ ≤⁸

GDP Ⱳfiⱨ♇♩ⱪכ◌≥

ꜞfi♩─ ─ ™ ⅜ ≤⌂∫≡™╕

∆⁹∆═≡─ ₁─ ╩ ⇔⁸ ה ▪

☺▼fi♄╩ ⇔⌂⅜╠⁸ ╩ ∆╢⌐

№√╡⁸GDP≤◌כⱲfiⱨ♇♩ⱪꜞfi♩╩♦◌♇

ⱪꜞfi◓∆╢ ╡ ∆ ↓≤⅜ ⅝⌂ ≤⌂

╡╕∆⁹ ⅜ ╛ ה

╩ ℮ ⌐│⁸GDP ≤™℮ ⌐ ╦∫≡

ה ⌂ ה ╩ ∆╢↓≤⅜ ╕

⇔™≢№╤℮≤™℮ ⅜ ╖№⅜∫≡™╕∆⁹ 

 

─ │⁸ ●☻─ ⌐ ≥

⇔≡™⌂™ ⌂ ₁╛ ₁⌐ ╪≢⅔╡⁸

╙ ╩ ╓⇔ ↑╕∆⁹G20 ⌐╟╢

●☻ │ ─ 78 ╩ ╘≡⅔╡⁸

─ ─ ─ ╩ ⅝ↄ

∆╢↓≤⌐⌂╡╕∆⁹ 
 

⌐╟╢ ─ ╛ │ ⌐ ╡

╗⌐│ ∞ ≢№╡⁸ ─ ─ ⌂

™ ⅜ ⌐╟╢ ─ ╩╟╡ ↄ

↑╢≤™℮ ⌐≈™≡─ ╩≤∫≡™╕∑

╪⁹∕─ ⌂ ⅜⁸Ɽꜞ ─ ≢ ⅜

∆╢ NDC ⌐ ≠ↄG20 ─ ⌂◖Ⱶ

♇♩ⱷfi♩≢№╡⁸↓╣│Ⱡ♇♩♀꜡ ╩

∆╢⌐│ ⌂╙─≢∆⁹ 

 

 

 

! ↓╣╠⅜ ∆╢↓≤ 

Ᵽꜟ⌂꜠ⱬꜟ⌐⅔™≡⁸כ꜡◓ ה ⌐≤∫≡ ⌂─│  

ה ⌐ ℮ ─ ╩ ∆╢√╘─ ─ ≤ ⅛╠ ┼ ─ ╩ ℮√╘

⌐⁸CO2 ─ ↑ ↑ ╩ ⌐ ∆╢↓≤ 7 ╩ ⁹ 

ה ◄Ⱡꜟ◑כ─ ה ⌐⅛⅛╢ ⌂◖☻♩≤ ⌂▬fiⱨꜝ ─ ╩

⅛⇔≡⁸ ⅜ ≢ ⌐꜠☺ꜞ◄fi♩⌂▬fiⱨꜝ⌐ ╢⅝≢◓♇꜡ⱪⱨכꜞ

╟℮ ∆╢↓≤⁹ 

ה ▪ⱪ꜡1╛17♅כ √╡ ▪ⱪ꜡18♅כ ╩ ∂≡⁸

⌐ ∆╢ ⌂ ─ ◦☻♥ⱶ╩ ∆╢↓≤⁹ 

ה ─ ⌐⅔↑╢ ≤™℮ ⌐ ∟⁸ ─ ⌐⅔↑╢ ה ─

╩ ╡ ∆ ꜞ☿♇♩∆╢ ↓≤⁹ 

─≡═∆ה ₁─ ≤ ה ▪☺▼fi♄─ ╩ ⌐ ⇔≡ ╘╢√╘⌐⁸GDP≤◌

╩◓Ⱳfiⱨ♇♩ⱪꜞfi♩─♦◌♇ⱪꜞfiכ ™⁸ ─ ⌐ ∆╢ ╩ ∆╢↓≤⁹ 
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52% 

15% 37% 41%  

1%  

 

 

 

 

─◦▼▪ 1990 - 2015  
 

10%  
 

40  50  

 

 
ה ꜠ⱬꜟ⌐⅔™≡⁸ ⌐≤∫≡ ⌂─│  

ה ≢│⁸ ⌂ ─ Ɽꜞ ≤Ⱡ♇♩♀꜡ ─ ╕√│∕╣

⌐ ∆╢─╖⌂╠∏⁸ ─ ⌐ ↑√╟╡ ⌂ ╩ ∆╢↓≤⁹∕─√╘⌐│⁸1

√╡─ ⱬכ☻ ꜝ▬ⱨ☻♃▬ꜟכ◌הⱲfiⱨ♇♩ⱪꜞfi♩ ╩⁸2030 ╕≢⌐ 2- 2.5

♩fi CO2 ⌐╕≢ ∆╢ ⅜№╢⁹ 

─♩Ⱳfiⱨ♇♩ⱪꜞfiכ◌ה ⅝™ ╛ ⌐ ╩ ∆ ╩ ∆╢↓≤⁹ 

ה ┼─ ⅜ ╛ ↕⌐ ⅎ╢ ⌂ ⌐≈™≡⁸ ⅛≈ ⌂ ╩ ℮↓

≤⁹ 

ה ⅜ ⌐ ⌂ ╩ ╓∆ ⁸ ⌐│ ₁─ ⌐ ∆╢ ⌐╟

╡⁸ ─ ↑╢ ⌂ ╩ ∆╢↓≤⁹ 
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6 ─ ┼─ │⁸

⌐⅔™≡ ∞⅜ ≤

↕╣⅜∟≢№╢ 
 

 
│⁸∕─ Ɽ♃כfi╩ ∂≡⁸ ─CO2 ─ ↄ⌐ ה ⌂ ╩

ⅎ≡™╕∆⁹ ─ ≢│⁸↓─╟℮⌂ ≥↓╢∆⌐♩♇◕כ♃╩

⅜ ≤↕╣≡⅔╡⁸ ≤ ─ ╡ ╖╩╟╡Ᵽꜝfi☻ ↄ ℮ ⅜№╡

╕∆⁹1.5ϴ ╩ ∆╢√╘⌐│⁸2030 ╕≢⌐ ─ ⅛╠─ CO2

╩ ⌂ↄ≤╙ ↕∑╢ ⅜№╡⁸ ⌐№╢ ⌐│ ⌐ ⇔™ ⅜ ╘

╠╣╕∆ EU⌐⅔↑╢ 10 ─ │⁸ ╩90 ↄ ∆╢ ⅜№

╡╕∆ ⁹ ≤ ─ ≢│ ⌐ ⌂ ⅜№╡⁸╕√⁸ ⌐

⅔™≡╙ ≤∕℮≢⌂™ ≢│ ⌂ ⅜№╢↓≤╩ ≤∆╢≤⁸

≤ ─ ⌐ ≠™√ ⅜ ≤⌂╡╕∆ 5 ╩ ⁹ ╙↕╢↓≤

⌂⅜╠⁸↓╣╠ ⌐№╢ ─ ™ ─ │ ─ ⌐⅔

™≡ ⌐ ≢∆⁹ 

↓─ ─  

 ⌐ ∟ ⅛℮⌐│⁸ ≤ ╩ ∆╢╟℮⁸

⌐ ⌐⅔↑╢ꜝ▬ⱨ☻♃▬ꜟ╩ ⅎ╢↓≤⅜ ≢∆⁹ 

 ─ ≤™℮ ─ ─ ⌐ ∆╢↓≤│⁸ ─√

╘─ ─ ╡ ╖─ ─ ╩ ⌐↕╠

∆↓≤⌐⌂╡╕∆⁹ 

 ─ ⅜╟╡ ⅝⌂ ╩ ≈√╘⌐│⁸↓╣≤ ╩

≈ ≤ⱦ☺Ⱡ☻ ─ ≤ ╖ ╦↕╣╢ ⅜№╡╕

∆⁹ 

 1.5ϴ ≤ ⇔√ꜝ▬ⱨ☻♃▬ꜟ ∆⌂╦∟₈1.5ϴꜝ▬ⱨ☻♃▬

ꜟ₉ │⁸∆═≡─ ₁⌐₈ ™ ₉╩╙√╠∆↓≤⅜≢⅝╕∆⁹ 

 1 √╡─ ─ ≤ ╩ ⇔√₈

consumption corridors ₉⅜⁸ ≤⇔≡ ↕╣╢═⅝≢∆⁹ 
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꜠ⱬꜟ≢─ ⇔™ ╛ ╩ ∆

↓≤│⁸◦☻♥ⱶ ⌐ ╩ ╓∆ ⅜

№╡╕∆⁹ ⁸ ⁸ ≤™∫√

─ ⌐│ ⌐ ∆╢ ⅜№╡╕∆⁹

1.5ϴꜝ▬ⱨ☻♃▬ꜟ⌐ ⌂ ╩ ↓∆√╘

⌐│⁸ ∞↑≢│⌂ↄ ≤ⱦ☺Ⱡ

☻ ─ ╙ ╦∑≡ ⌐⌂╡╕∆⁹↓℮

⇔√ ☻ⱦ☺Ⱡה ─ ≤≤╙⌐

─ ⅜ ╗ ⱪ꜡☿☻│⁸ ⌐

↑√ ╩ ↕∑╢ ╩╙√╠∆↓≤

⅜ ↕╣≡™╕∆⁹ ◄Ⱡꜟ◑כ╛

┼─ ⌂≥⁸◦☻♥ⱶ ─ ⌐╟

╡⁸1.5ϴꜝ▬ⱨ☻♃▬ꜟ⅜ ╘╢ ⇔™

≢⁸ ⌂ ─ ─ ⅜ ⌐⌂╡╕

∆⁹ 

 

1.5ϴꜝ▬ⱨ☻♃▬ꜟ╩ ∆╢ ≢ ⌐⌂╢─

⅜₈ consumption corridors ₉≤™℮

≢∆⁹↓╣│⁸1 √╡─ ─ ╩

⌂ ╩ ∆╢ ⌂ ⌐╟

╡⁸∕⇔≡ ╩ ⌐ ↑√ ─

⌐╟╡∕╣∙╣ ∆╢╙─≢∆⁹

─ ╩↓─ ה ─ ─ ⌐ ↕∑╢↓

≤≢ ╙─ ₁─ ⅜ ⅝ↄ ↕╣╢

⁸ ≢ ─ ♩כꜞ◄™ ⌐│ ⅝⌂

⅜ ╘╠╣╕∆⁹ 

COVID- 19Ɽfi♦Ⱶ♇◒│⁸ ─ ⅜⌂™╦↑

≢│№╡╕∑╪⅜ ─ ⌐ ⌐ ⅝⌂

╩ ⇔╕⇔√⁹↓─↓≤│⁸ ╩ ⅎ╢ ⅜№

╢≤ ⌐ ↕╣╢╟℮⌂ ⌂ ⅜№╣

┌⁸ ─ ⌐╟∫≡1.5ϴꜝ▬ⱨ☻♃▬ꜟ╩

≢⅝╢ ╩ ⇔≡™╕∆⁹↕╠⌐ ⌂↓

≤│⁸ ⌐⅔™≡╙ ⌐⅔™≡╙⁸↓℮⇔

√ ─ ⌐ ℮ ⅜ ⌐ ↕╣╢

╟℮⌐⁸ ─ ╩ ∆╢ ⌐ ⌂ⱪ꜡

☿☻⅜ ↕╣╢↓≤≢∆⁹ 

 

 
Ⱳfiⱨ♇♩ⱪꜞfi♩│⁸כ◌─ ╛ ⁸

─ⱪכꜟ◓ ≢╙⁸╕√∕╣∙╣─ ≢╙⁸ ⅝

⌂ ⅜№╡╕∆ ─ ⌂ ⌐≈™≡

│ 5 ╩ ⁹ ⌐◄Ⱡꜟ◑כ ─ ╛CO2

─ ≤™∫√ ─ ≤│ ⌂

╡⁸ ─ ⌐│⁸ ☿꜡ⱦ☻⁸ⱪכ◘⁸

☻─ ≢№╢ ⅜ ⇔╕∆⁹ ─

│⁸ ≢─ ─ ╡ ╖⌐

↑√ transdisciplinary ⅛≈Ⱳ♩ⱶ

▪♇ⱪ─ ⌐╟╡ ↕╣╢╙─≢∆⁹ 

 

 

! ↓╣╠⅜ ∆╢↓≤ 

Ᵽꜟ⌂꜠ⱬꜟ⌐⅔™≡⁸כ꜡◓ ⌐≤∫≡ ⌂─│  

ה ⌂ⱪ꜡☿☻╩ ≡ ⌂₈ ₉╩ ⇔⁸ ─ ⌐ ℮ ╩ ─ ™

♩כꜞ◄ ⌐ ╦∑╢↓≤⁹ 

ה ꜠ⱬꜟ⌐⅔™≡⁸ ⌐≤∫≡ ╘╠╣╢─│:  

1.5ϴה ╩ ∆╢√╘─ ─ ╩⁸1.5ϴ≤ ⇔√ꜝ▬ⱨ☻♃▬ꜟ⌐ ⌂▬fiⱨꜝ─

⌂≥⁸ ⌂ ⌐ ∆╢↓≤⁹ 

ה ⌐ ≢№╢ ⁸ ⁸ ─ ⌐⅔↑╢ ⌐ ⌐ ╩ ℮↓≤⁹ 

ה ⌐ ↑√ ╩ ⌐ ∆√╘⌐⁸ ≤▬fiⱨꜝ╩ ∂≡ ─ Ɽ♃כfi⌐

╩ ⅎ╢↓≤⁹ 
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50%╕√│∕╣  
─ ⌐╟╡╙√╠

↕╣╢ ─ ─

 

 2.5♩fi 

 

└≤╡└≤╡⌐≤∫≡ ≢ ⌂₈ ₉ 
 

 

⌐ ≢│⌂™ ) 

⌐ ≠ↄ  

⌐╟╡  

 

 

 

╛☼כ♬─ ⌐ ╦∑√Ᵽꜝfi

☻─ ╣√ ─  

⌂ⱪ꜡☿☻⌐

╟╡  

 

 

⌐ ≢│⌂™  
⌐ ≠ↄ 

⌐╟╡  

  

─♩Ⱳfiⱨ♇♩ⱪꜞfiכ◌ ┘ 

ꜝ▬ⱨ☻♃▬ꜟ◌כⱲfiⱨ♇♩ⱪꜞfi♩─ ⌐ ↕╣√  

 

 

 

 

 

 
 

  

 
⸗ⱡ 

 
 

     10 12 14 

 

0.7 

 
2.5 

 

ꜝ▬ⱨ☻♃▬ꜟ⌐⅔↑╢

⌐ ↕╣√ ─  

2019 ≢─ ─ ⌂ꜝ▬ⱨ☻♃▬ꜟ◌כⱲfiⱨ♇♩ⱪꜞfi♩
╩ ⁹ │2030 ┘2050 ─1.5ϴⱨ♇♩ⱪꜞfi♩ Ⱡ●♥▫Ⱪ◄
Ⱶ♇◦ꜛfi ╩ ⇔⌂™/╒≤╪≥ ⇔⌂™ ─1.5ϴ ╩ ∆⁹ 

8.  ─ ⌐ ∆╢ ─  Ⱳfiⱨ♇♩ⱪꜞfi♩20⁹כ◌─
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3≈─ ⌐⅔↑╢ ⌐ ↑√ ╡ ╖ 
 

 

 

 

⌂ⱨ♇♩ⱪꜞfi♩ │⁸ ≤⌂∫≡™╢ ≢│ ⌂ↄ≤╙72 ⁹ 

 

─ ⌐╟╢  

⌂ ─ ⌐╟╢ │⁸CO2 ─ ─└≤≈≢∆⁹ ┼─ ╡ ⅎ⌐

∆╢↓≤│ ╩ ∆╢↓≤≢№╡⁸ ⇔™▬fiⱨꜝ ⌐╟╡ ╩ ℮ ┘∆═

≡─ ∆╢ ─ ╩ ꜡♇◒▬fi ⇔╕∆⁹ ─ ╩ ∆╢ ⌐│⁸

┼─ ≤ ⁸ ─ ╩ ╠∆ ה ⁸ ☻Ɑכ☻─

⁸ ─ ⌐ ∆╢ ≤∕─ ⅜№╡╕∆⁹ 

 
 

 

 

⌂ⱨ♇♩ⱪꜞfi♩ │⁸ ≤⌂∫≡™╢ ≢│ ⌂ↄ≤╙47 ⁹ 

 

─ ┼─ ╡ ⅎ 

≢ ⌂ ╩ ∆╢√╘─ ─ │⁸ ╛ ─ ╩ ⌐ ⇔⁸

─ ╩ ⌐ ⅎ╢↓≤≢∆⁹ ─ ╩ ∆╢ ⌐│⁸ ╛ ─

⌐ ∆╢ ⁸ ─ ⌐ ∆╢ ה ⌐╟╢ ⁸◖Ⱶꜙ♬♥▫╛

◓fi♬♦כ●─≢ ╛ ⅜№╡╕∆⁹ 

 

 

 

⌂ⱨ♇♩ⱪꜞfi♩ │⁸ ≤⌂∫≡™╢ ≢│ ⌂ↄ≤╙68 ⁹ 

 

│⁸ ─ ה ⌐╟╡ ≢⅝╢ 

⁸ ─ ⁸ ◄Ⱡꜟ◑כ┼─ ╡ ⅎ≤™∫√ │⁸1 √╡─

╩ ╠∆≤™℮ ─ ╩ ℮ ⅜№╡╕∆⁹ ─ ╩ ∆╢ ⌐

│⁸ 1 √╡─ ⌐ ≠ↄ ⌂ ⁸ ╩ ∆╢ ╛ ⁸

↕╠⌂╢ ⌐╟╢ ─ ╛ ⅜№╡╕∆⁹ 

 



31  

 
 
 
 
 
 
 
 
 
 
 
 

◓Ⱳfiⱪꜝ▬◦fiכ◌⅜ 7
─ ╩ ∆╢ 

 

 
 

 

 

 
◓Ⱳfiⱪꜝ▬◦fiכ◌ │ ⌐ ⅜ ╘╠╣≡™╕∆⁹2020 ⌐│ ─

─22 ╩◌Ᵽ40∟℮─⧵⁸⇔⅛⇔⁹∆╕™≡⇔כ ♪ꜟ/♩fi CO2 ─ ⅜

™≡™╢─│3.76 ⌐ ⱪ♇◦כ♄כꜞ◓Ⱳfiⱪꜝ▬◦fiכ◌⁹╪∑╕⅞ ─

Ɫ▬꜠ⱬꜟ │⁸Ɽꜞ ⌐⅔↑╢ ≤─ ╩ ╢√╘⁸2020 ╕≢⌐CO2─

╩40- 80 ♪ꜟ/♩fi⌐∆╢↓≤╩ ⇔╕⇔√21⁹↓╣╕≢─≤↓╤⁸ ≢─

◌Ᵽכ ⅜ ╠╣≡™╢↓≤ ┘ ⌐ ⅜ ™↓≤⅛╠⁸ ⅜

●☻─ ⌐ ⅎ╢ │╦∏⅛⌂╙─⌐ ╕∫≡™╕∆⁹ 

 

∕─ ≤⇔≡⁸™ↄ≈⅛─ ה ⅜ ▬ꜝⱲfiⱪכ◌⁹∆╕™≡╣↕

◦fi◓│⁸ ⌐│ ∞↑╩╙√╠∆≤ ⅎ╠╣≡™╕∆⅜⁸ ⌐│ ⌐◖

☻♩╩ ╖ ⇔╕∆⁹∕─√╘⁸ ≤ ─ ⅛╠ ⅜ ≡⁸ ⌐ ↑

╣ ™╙─≤⌂∫≡⇔╕℮↓≤⅜ ™─≢∆⁹∕─ ⁸ ≤⇔≡─

⌂ ⅜ ╠╣⌂™ↄ╠™ ⅜ ↄ ↕╣≡⇔╕℮↓≤⅜ ↄ ↓╡╕∆⁹

─ꜞ☻◒╩ ⌐ ∆╢↓≤⅜≢⅝∏⁸ ─ ╩ ⇔≡⇔╕℮ ⅜ ∂≡

™╕∆⁹↓─╟℮⌂ ╩ ∆╢√╘⌐│⁸╗⇔╤⁸ ⌐│ ╩ ⌐ ⅝

→≡ ⅛≈ ⌂ ╩ ⇔⁸∕─ ⁸ ╩⅛↑≡ ╩ ⅝ →≡™ↄ═

⅝≤™℮ ╙№╡╕∆⁹ 
 

 
↓─ ─  

◓Ⱳfiⱪꜝ▬◦fiכ◌  ─ ↑ │⁸╕∞ ⌂

╩╙√╠⇔≡™╕∑╪⁹ 

╩◓Ⱳfiⱪꜝ▬◦fiכ◌  ⌂╙─≤∆╢√╘⌐│⁸ ╩

⌐ ⅝ →╢ ⅜№╡╕∆⁹╕√⁸ ─ ╩ ™⁸

╟╡ ⅝⌂ Ɽ♇◔כ☺─ ≤⌂╢ ⅜№╡╕∆⁹ 

 ↄ ↑ ─◓Ⱳfiⱪꜝ▬◦fiכ◌⁸⌐╘√╢╣╠╣ ╖│

≤ ╩ ∆╢ ⅜№╡╕∆⁹ 
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─ ⅜ ↕╣≡™╕∆⅜⁸

─ ╩Ᵽꜟⱷ◌♬☼ⱶכ꜡◓⌂√ ∆╢Ɽꜞ

6 ─ꜟכꜟ ⅜ ≢⌂™↓≤│⁸↓

─▪ⱪ꜡כ♅⅜ ⌐ ≢№╢↓≤╩ ⇔≡™

╕∆⁹ ⱬכ☻─ ≤ │

─ ≤⌂╡ ╕∆⅜⁸ │⁸ ⌐

─ ⌐ ⇔≡ ─ √⌂ ה

╩ ∆╢↓≤⌐⌂╡╕∆⁹↕╠⌐⁸

⌐≈™≡ ⌐ ∆╢↓≤╙ ≢∆⁹ 

 

≡⇔≥Ⱳfiⱪꜝ▬◦fi◓⌐│ⱷ◌♬☼ⱶכ◌⁸√╕

─ ⌂ ◓Ⱳfiⱪꜝ▬◦fiכ◌⁹∆╕╡№╙

⌐│ ⅜№╡⁸ ⇔™ │⁸◄Ⱡꜟ◑כ

⅜ ⌂ↄ≡╙⁸ ╟╡ ╩ ↑╢ ⅜

№╡╕∆⁹↓╣│⁸ ⌐ ╩╙√╠∆╟

℮ ⅛╠─ ╩ ∆╢ ⌐╟∫≡

⅜ ─◓Ⱳfiⱪꜝ▬◦fiכ◌⁸√╕⁹∆≢ ╩ 

∆╢╙℮└≤≈─ │⁸ ─ ─

⅜ ⌂▬fiⱨꜝ─ ה ⌐╟╢╙─≤™

℮↓≤≢∆⁹∆⌂╦∟⁸꜡♇◒▬fi ╛ כꜞ™

♪♃▬ⱶ⌐╟╡⁸ ⅜ ↄ⌂╡╕∆⁹↕╠

Ⱳfiⱪꜝ▬◦fi◓│⁸כ◌⁸⌐ ⌐ ╛

╩ ∆╙─≢№╡⁸ ┼─ │

≢№╢↓≤⅜ ╠⅛⌐⌂∫≡™╕∆⁹⇔√⅜∫≡⁸

Ⱳfiⱪꜝ▬◦fi◓│⁸כ◌ ─ green 

transitions ─√╘─ №╢ ─℮∟─└≤≈≤

⇔≡─╖ ⅎ╠╣╢═⅝≢∆⁹ 

 
₈ ₉─ ╩ ⇔⁸ ─ ─

╩ ∆╢√╘⌐⁸ ╛ │ ⌐╦

╩◓Ⱳfiⱪꜝ▬◦fiכ◌≡∫√ ⇔≡⅝╕⇔√⁹◌

Ⱳfiⱪꜝ▬◦fi◓⌐│⁸כ ↕╣√ 1♩fi№√

╡⌐ ╩ ∆ ╛⁸ ╩ ∆╢

ETS ⌂≥─ ⅜№╡╕∆⁹

│⁸ ⅜ ⇔√ ╩ ∆╢ ╩ ⅜

⌐ │◓Ⱳfiⱪꜝ▬◦fiכ◌⁸╠⅛≥↓╢⅝≢

≢№╢≤ ⅎ≡™╕∆⁹ 

 

 
 

 

⁹ 

 

 

800 ─   

⁹ 

 

Ᵽꜟ⌂꜠ⱬꜟ⌐⅔™≡⁸כ꜡◓ ⌐≤∫≡ ⌂─│  

ה ─ ─╟╡ ↄ─ ⌐ ╩ ⇔⁸ ⌂ ╩ ∆√╘⌐ ⌐

™ ╩ ∆╢↓≤⁹ 

ה ─ ⌂ ╩ ∆╢─≢│⌂ↄ⁸ ה ─ ╩ ∆╢↓

≤⁹ ⱬכ◌─☻כⱲfiⱪꜝ▬◦fi◓│⁸ ⌂ ─ ⌐ ∆╢↓≤⅜ ⁹ 

╩◓Ⱳfiⱪꜝ▬◦fiכ◌ה ─♩♇☿Ⱳfi○ⱨכ◌⁸⌐╘√╢∆≥─╙⌂ ╩ ⌐

⇔⁸ ┼─ ╩ ⌐ ∆╢↓≤⁹ 

 

↓╣╠─↓≤│⁸ ꜠ⱬꜟ≢╙ ⌐ ≢∆⁹ 

꜠ⱬꜟ⌐⅔™≡⁸ ⅜∆═⅝↓≤│:  

ה ⅛╠─ ╩⁸ ─ ─ ⅝ →⁸ ╛ ─√╘─ ⌂≥⌐⁸

─№╢ ⌂ ≢ ╕√│ ∆╢↓≤≢⁸ ─ ╩ ⇔⁸ ▬ꜝⱲfiⱪכ◌

◦fi◓╩ ↑ ╣╛∆™╙─≤∆╢↓≤⁹ 

ה ⌂ ─ ⌐ ↑√ ─₈Ᵽfi♪ꜟ ╩ ⌡√╙─ ₉─└≤≈≤

╩◓Ⱳfiⱪꜝ▬◦fiכ◌≡⇔ ╘╢↓≤⁹ 
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☻ⱳ♇♩ꜝ▬♩ ─◓Ⱳfiⱪꜝ▬◦fiכ◌⌂ ╖ 

 

EU ETS 
EU ETS│⁸EU─ ─ 40 ╩◌Ᵽ23⁹∆╕™≡⇔כEU│╕√⁸ ⅜ ↕╣≡™⌂™ ⅛╠

─ ⌐ ╩ ℮₈ ⱷ◌♬☼ⱶ₉╩ ∆╢ ≢∆24⁹ 
 

China ETS 
─ ≢№╢ │⁸2021 ⌐ETS╩ ⇔⁸ ╩ ⌐ ─40 ╩◌Ᵽכ⇔

≡™╕∆25⁹ 

 

CORSIA 
2015 ─ CORSIA ♩♇☿Ⱳfi○ⱨכ◌─╘√─ ┘ ⱶכ◐☻ │⁸

2025 ⌐142- 174ⱷ●♩fi CO2 ─♩♇☿Ⱳfi○ⱨכ◌℮™≥ √⌂ ╩ ╖ ∆≤↕╣≡™╕

∆26⁹
 

 

Ɽꜞ 6  
Ɽꜞ ≢│⁸2≈─ ⇔™ ⱷ◌♬☼ⱶ⅜ ↕╣╕∆⁹ 6 2 ≢│⁸ ⅜ ╩

∆╢ ╖ ∆⌂╦∟₈ ⌐ ↕╣╢ ₉ ╩ ╡⁸ 6 4 ≢│⁸ ⌐ ≠

ↄ◒ꜞכfi ⱷ◌♬☼ⱶ≤ ─₈ ⌂ ⱷ◌♬☼ⱶ₉╩ ∂≡⁸ ⅜ⱬכ☻ꜝ▬fi≤

⇔√ ╩ ≢⅝╢╟℮⌐⌂╡╕∆⁹ ⱷ◌♬☼ⱶ─ꜟ⁸│≡™≈⌐ꜟכ ╙

≢∆⁹ 

 
Northwest 

   

 
 

 
 

 
 

 

Iceland 

Hubei 

 

British 

 

Oregon 

California 

 

 

 

Taiwan, China 

Kazakhstan 
Sakhalin  

 

China 

   

 

 Zacatecas Pakistan 
Jalisco 

Mexico 
 Senegal Thailand Vietnam 

Alberta 

  

Denmark 

Germany 

The Netherlands 

UK 
 

Ireland 

 Indonesia 

 

ETS╕√│ ╩  
 

 

Brazil 
Manitoba 

Québec 

 

 
Ukraine 

 Luxembourg 

Ontario 
RGGI Newfoundland 

and Labrador 
 

Prince Edward 
Island 

Nova Scotia 

 

 

ETS╩ ╕√│ ─

≤⁸ETS╕√│ ╩

─ ⅜  

 
TCI-P  Montenegro 

 

Argentina  
Chile France 

 

Catalonia 

 

 

 
Austria 

  
Liechtenstein 

Switzerland 

 
 

 

9.  ⁸ ETS ⁸╕√│∕─ ╩ ╖ ╦∑≡⁸ ⌐ ∆╢ ╩

⇔≡™╢⁸╕√│ ╩ ⇔≡™╢ ה 22⁹ 
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8 ⌐ ⇔√ │Ɽꜞ
─ ─√╘⌐ ∞⅜⁸ ⅛

™ ⌐╙ ⅜ ≢№╢ 
 

 
─ │⁸CO2 ─ ⌐ ⌂ ╡ ╖≢№╢NbS⅜⁸ ⁸ ┌≈⌐

∆╢꜠☺ꜞ◄fi☻─ ⁸ ─ ⁸ ⁸ ─ ≤

─ ⌂≥─ⱪꜝ☻⌂ ╩ ⇔⁸ ≤ꜞ☻◒ ⌐ ⅝ↄ ⇔≡™╢↓≤

╩ ⇔≡™╕∆⁹ ⇔™NbS─ⱷꜞ♇♩⌐≈™≡│⁸  10 ╩ ⇔≡ↄ∞↕™⁹ 

NbS⌐ ∆╢1≈─ ⁸ ─○ⱨ☿♇♩│⁸ ─ ≢ⱴכ♥

∆⁹ ╩1.5°C⌐ ∆╢◦♫ꜞ○│⁸30- 40 ─ ⌂ ⁸ ─

⅛╠ ┼─ ⁸ ⌂CO2 ⁸ ─꜠☺ꜞ◄fi☻─ ⌂

≥─ ⌂ ⌐ ≠™≡™╕∆⁹ 
 

 
↓─ ─  

 ⌐ ⇔√ Nature - based Solutions ⁸ NbS │⁸ ⁸

⁸ ⌐ ─ ╩╙√╠⇔╕∆⅜⁸ ─≢כ♃◒☿─ ─ ╡

╖╩ ⅝ ⅎ√╡⁸ ╠∑√╡⇔≡│⌂╡╕∑╪⁹ 

 ↕╠⌂╢ ⌐ ™⁸ ◦☻♥ⱶ─ⱨ▫כ♪Ᵽ♇◒│ ╩╕∆╕∆

⌐⇔⁸NbS─ ⌂ ─ ╩ ⌂℮ ⅜№╡╕∆⁹ 

 ╩ ∆╢√╘⌐ NbS⌐ ∆╢↓≤≢⁸NbS│ ⌐ ⇔≡

ↄ⌂╡⁸ ⌂ ≤⇔≡─ ⅜ ↕╣╕∆⁹ 

  NbS─ │ ↄ─ ⁸ ⅔╟┘ ─ ⅜ ╠╣≡™╢↓≤

⅜ ™ ⅜ ╗ ⌐№╡╕∆⁹↓╣╠─ ≢│⁸ ⌂ ●Ᵽ

♫fi☻≤ ⌂ ⅔╟┘ ⅜ ⌐⌂╢ ⅜№╡╕∆⁹ 

  NbS╩₈ ⅜ ∆╢ National Determined Contributions: NDC ₉⌐

℮╕ↄ ╖ ╖⁸ ≤ ╩ ⌐ ∆╢⌐│⁸ ⌐ ⅎ

≡⁸ ⁸ ⱦ☻⁸כ◘ ─ ╩ ╗ ⌂ ≤ ⁸

⁸ monitoring, reporting and verification: MRV ⅜ ≢∆⁹ 
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⌐ ↕╣√NbS│⁸ ─ ╩

╠∑╢ ≤⇔≡≢│⌂ↄ⁸↕╕↨╕⌂

⌂ Sustainable Development Goals: 

SDGs ⌐ ≢⅝╢ ה ⌂ ≤⇔≡

╘≡ ⌂ ╩ √⇔╕∆⁹╕√⁸↕╠⌂╢

│ ◦☻♥ⱶ─ⱨ▫כ♪Ᵽ♇◒╩ ↕

∑⁸ ╩ ⌐∆╢ꜞ☻◒⅜№╡╕∆⁹↓

╣│⁸NbS─ ⌂ ┼─ ≤⁸ ₁╛

┼─ ╩ ⌂℮ ⅜№╡╕∆⁹ ╠⅛⌐↓

╣│ ╩╟╡ ⌐ ⇔⁸ ≤ ╩

∂≡ ─꜠☺ꜞ◄fi☻╩ ∆╢ ╩

⅝ ╡⌐⇔≡™╕∆ 9 ╩ ⁹ 

COP26≢│⁸ │NbS─ ─ ≤⌂╢

≤ ⅝ ⌐≈™≡─ ⌐ ∆╢

⅜№╡╕∆⁹ │ ⌐ ⅛╠─

≢∆⅜⁸NbS⌐╟╢ │⁸ ─ ⌂

◖Ⱶꜙ♬♥▫⅜ ╘╢ ⁸≈╕╡

≢─ ⅜ ™≤↕╣≡™╕∆⁹ ⌂

ה ⅜ ∫≡™⌂™ ⁸NbS⌐╟╢

─ ╩ ⌂◖Ⱶꜙ♬♥▫⅜ ∫≡⇔╕℮

⅜№╡╕∆⁹ 

 

NbS│⁸ ⁸ ─ ⁸

⌂≥─ ⌐ ∆╢◦☻♥ⱶ⌐ ≠™√▪

ⱪ꜡⁹∆≢♅כ ™ ⅎ╢≤⁸ ╕√│ ↕╣

√ ╩ ⁸ ⁸∕⇔≡╟╡ ⌐ ∆╢

▪◒◦ꜛfi≢∆⁹ ⌐╟╢≤⁸NbS│⁸ ─▪ⱪ

≥♅כ꜡ ⇔≡⁸ ◖☻♩≢∆←⌐ ≢

⅝╢ ─ ╩ ≢⅝╕∆⁹╕√∕

╣ ⌐⁸ ⌐ ↕╣√NbS│⁸ ─

≤ ⁸ ─ ⁸⅔╟┘ ─ ⌐

─ ╩╙√╠∆↓≤⅜≢⅝╕∆⁹⇔⅛⇔⁸

─╙≤≢⁸UNFCCC─ │⁸ ╩╒≤╪

≥ ∑∏⁸ ─ ≤ ⌐ ─

╩ ⌐↕╠⇔≡™╢⌐╙⅛⅛╦╠∏⁸

─ ─ ⌐╕∆╕∆ ⇔≡™╕∆⁹

 

 

! ↓╣╠⅜ ∆╢↓≤ 

Ɽꜞ ╩ ∆╢⌐│⁸NbS╩ ╗ ⌐ ↕╣√CO2 ≤ ⇔≡⁸ ⌂ ⅜

≢№╢⁹COP26│⁸NbS─ ≤MRV╩ ∆╢↓≤ ⌐╟╡⁸ UNFCCC≤

─ ≤ ╩ ∆╢ ≢№╢⁹ 

─Ᵽꜟ꜠ⱬꜟ≢⁸COP26כ꜡◓ ⌐ ↕╣√─│  

⌐NbS⅜↕╠⌐NDCה ╕╣╢╟℮⌐⌂╢√╘⁸Ɽꜞ ─ 6 ⌐ ≠™≡ ⌂ ●▬♪ꜝ▬fi

╩ ∆╢↓≤⁹↓╣╠│⁸ ⁸ ⁸ ─ ⌐ ∆╢ ⌂Ɽⱨ◊כⱴfi☻

⁸⅔╟┘ ⌐ ≠™√ ─№╢MRV⌐ ≠ↄ ⅜№╢⁹ 

ה ⌐⅔↑╢NbS─ ⌂™◦▼▪≤⁸ ⌂ ⅔╟┘●Ᵽ♫fi☻ ─ ⌐ ╡

╗↓≤⁹ 

⅔╟┘ ꜠ⱬꜟ≢│⁸ ⅜⇔⌂↑╣┌⌂╠⌂™↓≤│  

╩NbSה ⇔≡⁸ ─ ⅜ ⌂◖Ⱶꜙ♬♥▫⌐ ↕╣⌂™╟℮⌐∆╢⁹ 
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⌐ ⇔√ │ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 
│ ─ ─ ╩ ⅛∆ 

 

 │ ≤ ⌐╟╡ ⇔⁸ ≢│ ⅜ ⇔⌐ↄ™ ≢╙ ⅜

⅝≡™╕∆⁹ ─ │⁸CO2 ⌐ ⇔≡₈Ⱡ♇♩♀꜡₉≢№╢≤ ⌂↕╣╢↓≤

⅜№╡╕∆⅜ ↕╣╢CO2│ ∆╢ ⌐╟∫≡ ↕╣╢√╘ ⁸ ⌐ ™ ≢

─ ⌂ ⅜╟╡ ⌐ ∆╢╟℮⌐⌂╡ 3 ╩ ⁸ ─ ⌐╟╡⁸

CO2 ≤ ─ ─Ᵽꜝfi☻⅜ ∆╢ ⅜№╡╕∆⁹ 

 2015/2016 ─≤⌂ꜛ♬כ♬ꜟ◄─ │⁸ ⌐╦√╢ ⌂ ┌≈╩ ⅝ ↓⇔⁸

⌂ ╩ ⅎ╢ ╩ ⅝ ↓⇔╕⇔√⁹↓╣⌐╟╡⁸ ─2⁸3 ≢╙▪ⱴ♂fi─

─ ⁸ ⌐ ⌐╟∫≡ ↕╣√ ─ ─ ⅜ ⇔√╕╕≢⇔√⁹ 

 ▪ⱴ♂fi─╒≤╪≥─ ≢─ ≤─ ─ Ᵽ▬○כⱶ │ ≤⇔≡ ≤⇔

≡ ⇔╕∆⅜⁸ ─ ⌐ ∆╢ ─ ⌐╟╡⁸∆≢⌐ ⅜ ┼─ ⌂

⌐⌂∫≡™╕∆⁹ ⌐▪ⱴ♂fi ─ │⁸ ─ ⅜⌂ↄ≤╙⁸ ≢

∆⁹↓↓≢│ ─ ─ ⌂ ⁸ ─ ⁸ ⅜ ⌐ ⌂ ≤⌂∫≡™╕

∆⁹ 

 

↓╣╠─ │⁸ ⅜ ⇔╛∆™ ╛∕─ ─ ─ ─ ╩ ⇔╕∆⁹ CO2

⌐ ∆╢ ─NbS─ ╩ ∆╢ ⌐│⁸↓╣╩ ⌐ ╣╢ ⅜№╡╕∆⁹▪ⱴ

♂fi─ ⁸ │⁸ ─ ≢ ╩ ⇔√ ⌐◦ⱨ♩∆╢ ⅝ ≤⌂╢

⅜№╡╕∆ 4 ╩ ⁹ 

↕╕↨╕⌂ ⅔╟┘ ─ ─

⁸ ⁸ ⁸№╢™│ ⇔™

─ ╩ ╗⁹ 

10.  ⌐ ⇔√ ─4≈─●▬♪ꜝ▬fi27⁹ 
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9 ─꜠☺ꜞ◄fi☻╩ ╘
╢⌐│⁸ ⌐ ⇔√
≤ ♅☻⌂ꜟⱣכ꜡◓≡⇔⧵⁸
ꜙ꞉כ♪◦♇ⱪ⅜ ≢№╢ 

 

 
 

 
↓─ ─  

 │⁸ ─ ╩ ∆╢ ⌂ ╩ ∫≡™╕∆⁹ ╛

⌂≥⁸ ⌂ ₈Ⱪꜟכ◌כⱲfi₉ ╩ ≈ ╩

≤⇔≡ ∆╢↓≤│⁸ ─ ⌐ ↑√ ⌂ ⌂─≢∆⁹ 

 ∆╢ ╛∕─ ─ ⌂ ⌐╟∫≡ ⅛↕╣╢

╩ ∆╢⌐│⁸ ↕╣⁸ ⌐ ∂√⁸ ⌂ ⅜ ≢∆⁹ 

 ─꜠☺ꜞ◄fi☻╩ ↄ√╘⌐⁸ ─╟℮⌂ ⌂●Ᵽ♫fi☻─

⅜ ↕╣≈≈№╡╕∆⁹ 

Å ⅛╠ ╕≢∆═≡─꜠ⱬꜟ⁸∕⇔≡ ⅜ ∆╢⁹ 

Å ⌂ ⁸ ⌂ ╩ⱪ♇◦♪כⱣꜟ⌂☻♅ꜙ꞉כ꜡◓⁸ ∆

╢⁹ 

 ─ MPA Ⱡ♇♩꞉כ◒╩ ∆╢ ⌐⁸ ⌐

∆╢√╘─ ≤⇔≡⁸ ⅛╠─ ⁸ ─ⱱ♇♩☻ⱳ♇

♩⁸ ─ ⁸ ─ ⌐ ⅎ⁸ ⇔ ⅜ ⌂ ⌐

∆╢↓≤╩ ╘╢ ⅜№╡╕∆⁹ 
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─ │⁸ ─ ⌐ ⱦכ◘⌂

☻≤ ╩ ∆╢ ₈ ⌂ ₉ ⅜

⌐ ∆╢√╘─ ≢∆⁹IPCC 6

─ 1 ⌐╟╢ ─ ≢│⁸

⁸ ⁸ ⁸ ה ─

⌂≥⁸ ⌐ ∆╢™ↄ≈⅛─ │⁸№

╠╝╢ ◦♫ꜞ○─ ≢ ⇔ ↑╢↓≤⅜ ↕

╣≡™╕∆8, 28⁹ ─ ╛ │⁸

╛∕─ ─ ⌂ ⅜ ↕╣√ ⌐─╖

⌂─≢∆⁹ 

⌐ ↕╣√ ─꜠ⱬꜟ─ ⌐╟∫≡⁸

│⁸ ─ ─ ⁸ ─ ⁸

≤™℮3≈─ⱷꜞ♇♩╩ ∆╢─≢∆⁹

2050 ╕≢⌐ ─ ⌂ ╩ ⌐

↕∑╢↓≤│ ⌐ ≢∆⅜⁸ ─ ≢

│⁸↓╣│╕∞ ≢№╢↓≤⅜ ↕╣≡™╕

∆⁹∕─√╘⌐│⁸ ─ ≤ ⌐≈™≡⁸

≢ ╩ ∫√ ⌂ ⇔™ ⅜ ⌐
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