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─ ╩ ╖⁸ ─ ™⌐ ⅎ⌂↕™⁹ 

 

ꜞ☻◒≤  

1 ╒≥ ⅛╠ ╕≢│⁸ ≢™℮≤ ≢∆⁹ ≢│↓╣⌐ ╦∫≡

₈▪fi♩꜡ⱳ☿fi(Anthropocene )₉≤™℮ ⅜ ↕╣≡™╕∆⁹↓╣│⁸

⅜⁸ ─ ⌐╟╢ ─ ≢№╢↓≤╩ ⇔≡™╕∆⁹2009 ⁸

ₐⱠ▬♅ꜗכₑ⌐⁸ ⌐⅔↑╢≤╡╦↑ ⅝⌂ │₈ ─ ─ꜞ☻◒₉≢ ╣

╢ ─ ≢№╢≤∆╢ ⅜⁸☻♩♇◒ⱱꜟⱶ ≢⁸SDGs─ ≤⌂∫

√ ╩ ∆╢ ─ꜜⱢfiכ꜡♩☻◒♇꜡הⱶ╠⌐╟∫≡ ↕╣╕⇔√⁹↓─

≢│⁸ ╩ ∆╢ │₈ ─ ₉╩ ⅝ↄ ⅎ≡™╢⁸≤ ⇔

≡™╕∆⁹ 

▪ⱨꜞ◌≢ ⇔√ⱥ♩│⁸10 ⌐▪ⱨꜞ◌╩ ≡ ⌐ ⅜╡ ╘╕⇔

√⁹ ╛ ─ ⅛╠⁸ⱥ♩⅜ ⇔√ ≢│⁸ ╙─ ╛ ─

⅜ ↓∫√↓≤⅜ ↕╣≡™╕∆⁹⅔╟∕1000 ╕≢⌐⁸ 10◐꜡◓ꜝⱶ

─ │177 ⅜ ⇔√≤ ╙╠╣≡™╕∆⁹ ≢╙∫≤╙ ↄⱥ♩⅜ ╖

╪∞ⱳꜞⱠ◦▪─ ₁≢│⁸ⱥ♩─ ⌐1000 ╒≥─ ⅜ ⇔√≤ ↕╣≡™

╕∆⁹ 

╛▪ꜞꜝ♩☻כ○ ▪ⱷꜞ◌≢ ↄ─ ⅜ ↓∫√─⌐ ⇔≡⁸ ↄ⅛╠ⱥ♩⅜

╪≢™√▪ⱨꜞ◌╛▪☺▪≢─ ─ │⁸∕╣╒≥≢╙№╡╕∑╪⁹∕─√╘⁸ⱥ♩

⅜ ⌐ ╩ ╘≡⅛╠ ⇔√ ≢⁸ ↄ─ √∟⅜ ⌐⌂∫√≤ ⅎ╠

╣≡™╕∆⁹ⱥ♩⅜ ⌐⌂∫≡ ╗╟℮⌐⌂∫√▪ⱷꜞ◌ ≢│⁸

44◐꜡◓ꜝⱶ ─ ⁸ⱷ●ⱨ□►♫ ⌐ ∆╢ √∟─ ↄ⅜ ╩ ⇔

≡ ⇔╕⇔√⁹∕─√╘⁸ ─ │ ⅝ↄ ↕™ ⌐ ╢↓≤⌐⌂╡╕⇔

√⁹ 

─ ╦╡ 1 ↔╤─ ─ │⁸ ≤

─ ─ ╩ ↑√ ⅜№╡╕∆⁹∕─ ⌂ ⅝↕╩◖fiⱧꜙה♃כ⸗♦ꜟ

≢ ⇔√ ─ ≢│⁸ ─ ⅜ ⌐ ⅝⅛∫√≤ ⇔≡™╕∆⁹ 

1 ↔╤⅛╠⁸ⱥ♩│ ה ∞↑≢⌂ↄ⁸ ה ≤™℮ ─ ╩ ⅝

ↄ ⅎ╢ ╖╩ →╕⇔√⁹ⱥ♩⅜≈ↄ∫√ √⌂ ≤⁸ ⌐ ⇔√ │

ⅎ⁸ ≢⅝⌂⅛∫√ │ ╩ ╠⇔≡ ⇔√≤ ⅎ╠╣╕∆⁹ ≢ ⅜

⇔⁸ ⌐∕─ │ ⇔╕⇔√⁹ ≢│ ─ ⅜⁸ⱥ♩≤ ─

─ ╩│╢⅛⌐⇔─™≢™╕∆⁹ ≤ ⌐ ↄ ∆╢⁸ ─

⅜╙√╠⇔√ ─ ─ │⁸ ╩╙⇔─™≢™╕∆⁹↓╣│⁸ⱥ♩

№√╡─ ┼─ ─ ╩ ⇔≡™╢≤╙™ⅎ╕∆⁹ 
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─ ≤  

─ ⅜⌂⅛∫√ ─ (100 ─ ─℮∟1 №√╡ ∆╢ ─

)⌐ ═≡⁸ ─ │∕─ ⅛╠ ⌐╙ ╕∫≡™╢≤ ╙╠╣≡

™╕∆⁹ 

≢│⁸⌂− ⅜╦√⇔√∟⌐≤∫≡ ⌂ ⌂─≢⇔╞℮⁹∕─↓≤╩ ∂╢

⌐⁸ ⌐ ∆╢≥─╟℮⌂ ⅜ ꜞ☻◒╩ ╘≡™╢⅛╩ ⇔╕⇔╞℮⁹ 

⅜ ╦╢ │ ⌐╦√╡⁸⇔⅛╙ ⌐ ⇔≡ ─ ꜞ☻◒╩ ╘

╕∆⁹∕─ ⌐№∫≡⁸╦√⇔√∟─ ה ─ ⌐ ╦╢ ╛ ⌂≥

⅜╙√╠∆ ⅜ ⌂ ≢№╢↓≤⅜ ↕╣≡™╕∆⁹ 

 

⌐╟╢ ⌂  

│⁸ ─√╘─ ╖≢№╡ │ ⌐ ⅛∑╕∑╪⅛╠⁸

≢⌂↑╣┌⌂╡╕∑╪⁹ ╟╡╙ ╩ ↕∑╢═⅝≢∆⁹⇔⅛⇔⁸

⌂⅜╠ ≢│⁸∕℮⌂∫≡™╕∑╪⁹ ⅜ ↄ─ ─ ꜞ☻◒╩ ╘≡™╢─

⅜ ≢∆⁹ 

≢│ ─ ╩ ⇔╕∆⁹ ⌂ │ ─ ꜞ☻◒╩ ╘⁸

╩╙√╠⇔╕∆⁹∕─ │ ⌐ ⌐ ⇔≡™╕∆⁹1950 ⌐⁸1700

∞∫√ ─ ─ │⁸2015 ╕≢⌐3700 ⌐ ⅎ╕⇔√⁹⇔⅛╙⁸ ≢│

─7 ↄ⅜ ⅜ ⌐ ⅝™ ⌐⌂∫≡™╕∆⁹⇔⅛⇔⁸∕╣⌐ ∫√

─ ⅜№╢╦↑≢│№╡╕∑╪⁹ №√╡─ │╗⇔╤ ⇔≡™╕

∆⁹ 

─ ↄ≢ │⅛≈≡─5 ─1 ╕≢ ∟ ╪≢⅔╡⁸≤ↄ⌐∕╣⅜ ⇔™

─│▪ⱨꜞ◌╛ ▪☺▪≢∆⁹ ⌂ ꜟכ꜡♩╢╟⌐ ⌐╟∫≡ ╩

╡∆⅞√ ⁸ ╩ ≢⅝⌂ↄ⌂∫≡™╢─≢∆⁹ 

≢│⌂™ ─ │⁸ ≤⇔≡꜠♇♪ꜞ☻♩⌐ ↕╣≡™╢ ≢

∆⁹ ─꜠♇♪ꜞ☻♩⌐ ↕╣≡™╢◒꜡ⱴ◓꜡╛Ⱶ♫Ⱶⱴ◓꜡⁸►♫

◑⌂≥│⁸™∏╣╙ ─ ⅜∕─ ⌐ ™ ╩ ⅎ≡™╕∆⁹ 

♬ⱱfi►♫◑│⁸ ⅛╠ ≡√ ⅜ ⇔⁸∕─ ╩╙≤⌐┤√√┘

╩ ℮ ─ ⅜ ⇔≡™╕∑╪⁹◓▪ⱶ ─ ⅛╠ ⇔≡⁸

⌐╛∫≡ↄ╢◦ꜝ☻►♫◑╩ ∫≡ ⇔≡™╕∆⁹ ─◦ꜝ☻►♫◑─ ╙

►♫◑─ ╙⁸ ≢│1960 ─2Ɽכ☿fi♩ ⁸╙⇔ↄ│∕╣ ⌐╕≢ ∟

╪≢™╕∆⁹ 

─ │⁸♬ⱱfi►♫◑─ ─ ╩ ⇔√╙─≢∆⁹∕╣│ ─

╛ ⌐╟╢ ─ ⅜⁸◦ꜝ☻►♫◑─ ≤ ⌐ ⇔√ ≢№

╢≤ ⅎ╠╣⁸ ╩ ⅛∆ ≤⇔≡╙ ≢∆⁹ 
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⌐╟╢ ה ─  

│⁸ ≢╙∫≤╙ ─ ⅛⌂ ≢∆⁹╕∞ ⅜≈™≡™⌂

™ ╛ ─ ╙ ↄ ⇔╕∆⅜⁸∕╣╠╩ ═╢╟╡╙∏∫≤ ™☻Ⱨ⁸≢♪כ

⅜ ↓∫≡™╢≤ ⅎ╠╣╕∆⁹ ─ ≤⇔≡─ ⅜⁸ ⌐ ╪≢™╢

⅛╠≢∆⁹○ꜝfi►כ♃fi⌂≥⁸ ┘≤─ ╩ ╘╢ ⌐ ⅎ≡⁸ ╣∏ ∆╢

─ ☻Ⱨכ♪⅜ ⅝™↓≤⅜ ↕╣≡™╕∆⁹ 

▪☺▪≢ ─ꜞ☻◒╩ ╘≡™╢ ⌂ ─ ≈│⁸Ɽכⱶה○▬ꜟ─ ≤

⌂╢▪Ⱪꜝꜘ◦─ⱪꜝfi♥כ◦ꜛfi─ ≢∆⁹Ɽכⱶ⁸│ꜟ▬○ה ≤⇔≡∞↑≢

⌂ↄ⁸ⱴכ●ꜞfi⁸▬fi☻♃fi♩ ⁸☻♫♇◒ ⁸ ⌂≥─ ≤⇔≡⁸╦√⇔√

∟│ ≢ ↄ ⇔≡™╕∆⁹ 

 

─ ≤ ⌂  

⌐ ─ ⅜ ⌐⌂∫≡™╕∆⁹ 

⌐ ∆╢ ─℮∟⁸ ─ │ 95 ⁹ ⌐│∕╣╟╡ ⅛ ™ ⅜

⇔≡⅔╡⁸ ⅜ ─╟℮⌐ ╦╣╢ ╕≢│↕╠⌐ ↄ⅜ ⇔≡™√│∏≢

∆⁹ √∟⌐ ⅜ ╣≡™╢─│ ⅛≢∆⅜⁸ ⅜ ≢⅝≡™╢─│⁸ ─

1Ɽכ☿fi♩╒≥⌐ ⅞╕∑╪⁹ ↕╣√ ⌐≈™≡│⁸∕─⅔╟∕40Ɽכ☿fi♩⅜

─⅔∕╣⅜№╢≤↕╣≡™╕∆⁹ 

╛ ─ ─ ⌐ ⌂ ╩ √⇔≡™╢ⱴꜟⱢ♫Ᵽ♅ │⁸ ╛

─ ≤⇔≡ ⅜№╡⁸ ⅜ ╟ↄ ┘╟⅔Ɽ♇꜡כꜜ⁹∆╕™≡╣↕

▪ⱷꜞ◌⌐ ∆╢ ─4 ─1⅜⁸ ≢│ ⌐⌂∫≡™╕∆⁹ 

∞↑⅜ ⇔╛∆™╦↑≢│№╡╕∑╪⁹ ─ ≤⇔≡ ⌂ ▪ⱷꜞ◌

ⱦⱣ♇♃│⁸1875♩כ◐♇꜡─ ↓╤╕≢│⁸ ⌐ ─ ╩ ™ ↄ∆╒≥⅔┘

√∞⇔™ ⅜ ⇔≡™╕⇔√⁹ ⌐╟∫≡ ⅜ ╦╣╢≤ ⌐

⇔⁸1902 ╩ ⌐ ⅜ ╠╣⌂ↄ⌂╡╕⇔√⁹ ⅜ ™ ╙⁸ ⅜╙

√╠∆₈ ┼─ ₉⌐│ ⅎ⌂™↓≤╩ ∆ ≢∆⁹ 

─ ⌐ ╩ ⇔≡™╢ ─ ↄ⅜ ∆╢ ⌂ │⁸ ⌐ ╦╢╙

─≢∆⁹ ≢─ ─ ⌐ ⅎ⁸ ⁸ ⁸ ⌂≥⁸ ╩ ∆

√╘⌐ ╦╣╢ ─ ⅜ ↕╣╕∆⁹ ─ ─ │ ⌐ ∫≡⅔╡⁸

╛⁸ ─ ≤⌂╢◒⸗⌂≥╙ ⌐ ⇔≡™╕∆⁹ ⌐ ⇔ ─ ™

│⁸ ╩ ↕∑╢ ≢⁸∕╣ ─ │ ⇔⁸ ⅛╠ ╩ ⇔≡⇔╕™╕

∆⁹ 
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∟ ─⌂™  

─ ≢ ╩ ∆╢↓≤≢⁸ ⌐ ─№╢ ⅜ ⅎ≡™╕∆⁹

↕╠⌐│⁸™ↄ≈╙─ ⌐ ╩╙∟⁸ ─ ⅜ ⌐╟∫≡≢⅝⌂™

⅜ ⇔⁸ ≠╕╡ ╩╙√╠⇔≡™╕∆⁹ 

ᵑ ─ ≢╙⁸ ⁸ ⁸ ⌂≥₈ ╩ ∆₉ ╩ ₁⌐

⇔≡ ⌐ ⇔≡⅝√₈ ₉≢│⁸ⱥ♩⅜ ⌐⌂╠↨╢╩ ╕∑╪⁹ ⌐

─№╢ ה ה │⁸ ─ ╩√≥∫≡™╕∆⁹ ⅜ ╦╣

╢╟℮⌐⌂∫√─│1970 ≢∆⅜⁸2019 8 ⁸258 ≢ ⌂╢ ┼─ ╩

∆502♃▬ⱪ─ ⅜ ╘╠╣≡™╕∆ ⁹ 

╛ ⌂≥─╟℮⌐⁸ ⅜ ↄ ─ ™ │⁸ ╩ ≢

↕∑╢─≢⁸∕╣⌐ ⌐ ⇔╟℮≤∆╣┌⁸ ⌐ ⇔™₈ ₉╩ ⇔≡

⌐ ⇔⌂↑╣┌⌂╡╕∑╪⁹∆≢⌐ ⌐│⁸ ╛ ╩ ╘≡⅔┘√∞⇔™

─ ⌐⁸ ─№╢ ⅜ ⇔≡™╕∆⁹⇔⅛╙⁸∕╣╠─ ⌂ │

⌐│ ╠⅛⌐⌂∫≡™╕∑╪⁹ 

ⱶ╠│⁸כ꜡♩☻◒♇꜡─ ─╙√╠∆ ╩ ⌂╙─≤⇔≡№→≡

™╕∆⁹⇔⅛⇔⌂⅜╠⁸ ⌐ ≢⅝⌂⅛∫√─│∕─√╘≢∆⁹ ╩ ∆ ╩

╛⇔ ↑╢ ─ ─ │⁸ ⇔≡ ≢№╢≤│™ⅎ╕∑╪⁹ 

─ │⁸ ⌐╖≡╙ №√╡─ ╛ ─ ⅜≤ↄ⌐ ™↓≤

⅜ ≢∆⁹ ┼─ ─ ⅝™ ╩₈ ≤ ₉≢⅝╢ ╖⌐ ⅎ╢√╘⌐│⁸

ᵒ ⅜↓─ ⌐⇔∫⅛╡≤ ╩ ↑╢↓≤⅜ ≢∆⁹ 

 

₈ ≢ ┬ ( ™≠╖ )₉ Ⱪ♇◒꜠♇♩(2020)╟╡ ⁸

⁹ 
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≤ ∆╢ ─ ⅜ ∆ ⌐≈™≡⁸↓─ ⌂ ⅜ ⅝√ ≤ ╦∑≡

∑╟⁹ 200  

  ▪ⱷꜞ◌⌐⅔↑╢ ─  

 

 

♬ⱱfi►♫◑─╒≤╪≥│⁸ ⅛╠ ↕╣√ ⌂ ≢ ≡╠╣╢

⌐╟╡ ↕╣≡™╢⁹⌐╙⅛⅛╦╠∏⁸ ─♬ⱱfi►♫◑─ │ ⇔

≡™╢─│⌂−⅛⁹►♫◑─ ╛ ─ ⌂≥╩ ╕ⅎ≡ ∑╟⁹ 

200 ⁹ 

 

 

ᵑ₈ ─ ⌐⅔™≡⁸ ⁸ ⁸ ⌂≥₈ ╩ ∆₉

╩ ₁⌐ ⇔≡ ⌐ ⇔≡⅝√₈ ₉≢│⁸ⱥ♩⅜ ⌐⌂╠↨╢

╩ ⌂™₉≤№╢⅜⁸∕╣│ ⅛ ∑╟⁹ 400  

 

 

≢╙⁸ ≢╙⁸ ₁ ╕╡≈≈№╢ ─ │⁸ ─ ─

⁸≤╡╦↑ ─ │ ⅝™≤ │ ⅎ≡™╢⁹ ᵒ≢│⁸↓─

─ ⌐≈™≡⁸ ≢№╢ ₁⅜↓─ ⌐⇔∫⅛╡ ⅝ ℮↓≤⅜ ≤

═≡™╢⁹№⌂√⅜ ⅎ╢₈ ─ ⌐ ⇔√ ₉≤│≥─╟℮⌂

╙─⅛⁸ ⌂ ╙ ⅎ≡ ∑╟⁹⌂⅔⁸ ᵒ≢│ ⌐≈™≡ ═≡

™╢⅜⁸ ⌂ │ ⁸ ⌂≥⌐≈™≡ ═≡╙⅛╕╦⌂™⁹ 

400  

 


