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˥ͪͯͨͨ͊ ͍ ˮˢ˸˻ ͨͦ ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͣ 
ˮ͔͙͚ͣͤ͘ ˭͔͔ͣͨͦ͡͡Έ͍͙ͦ͊ͤ͘Ύ 

IAMO Land System Change Group 

http://www.iamo.de/lsc  
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˹͊΄͙ ͔͎͙ͦ͟͡͡ ͍ ͪ͊ͣ͊͟ͻ ͚͒͊ͤͤͦ 
ͪ͊͋ͦͭ· 

Patrick Meyfroidt, UCL 

Tobias Kuemmerle, Humboldt Universität zu Berlin 

ˮ͙ͪͤ͊ ˴͎͍ͯͪ͊ͤͦ͊, ʕ ͔͙͊ͤͭͤ͡ ˶͔ͦͨͫ ͔͒ ˥͔͔ͪͤΌΣ  
ˮͤ ͙ͫͭͭͯͭ ͺ͙͙ͦ͘͟-ͻ͙͙ͣ;͔͙ͫ͟ͻ ͙ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ 
 ͨ ͔ͪͦ͋ͣ͡ ͨͦ;͍͍͔͔͙ͦ͒ͤΎ ˾ˢ˹ 

͍̒ͦ͟ ˴ͯ͘Ύ͍ͦ͟  
Georg-August University of Göttingen 

Daniel Müller, Forian Schierhorn, Brett Hankerson, 
 Roland Kraemer IAMO 

˨͔͊ͯͪͤ ˻΄͔͍͊͋͊͟ 
˽͊͊ͭ͊͡ ͔͙͙͔͔͚ͨͪ͒ͨͪͤͣ͊ͭ͡ ˴͊͊͘ͻͫͭ͊ͤ͊ 
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ˤ͍͔͔͙͔͒ͤ 

 
ˢ͙͊ͭͫ͊͘͟Ύ ;͊ͫͭΈ ˾͙͙ͦͫͫ 

˴͊͊͘ͻͫͭ͊ͤ 

˩͍͔͚ͪͦͨͫ͊͟Ύ 
;͊ͫͭΈ ˾͙͙ͦͫͫ 

͙̂ͪ͊ͤ͊͟ 

Prishchepov et al., in preparation 

˨͙͙ͤ͊ͣ͊͟ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒Σ ͋·͍΄͙͚ ˿˿˿˾ 1990-2000 ͎ ͎Φ 

ˮ͔͔͙͔ͣͤͤ͘ ͔͍ͨͦͫͤ·ͻ 
ͨͦ͡΅͔͚͊͒ ό҈ύ 
 ͍͔͙̂͡;͔͙͔ͤ 

͔̂ͣͤΈ΄͔͙͔ͤ 
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Prishchepov et al., in preparation 

˩͍͔͚ͪͦͨͫ͊͟Ύ 
;͊ͫͭΈ ˾͙͙ͦͫͫ 

͙̂ͪ͊ͤ͊͟ 

˴͊͊͘ͻͫͭ͊ͤ 

ˢ͙͊ͭͫ͊͘͟Ύ ;͊ͫͭΈ ˾͙͙ͦͫͫ 

˨͙͙ͤ͊ͣ͊͟ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒Σ ͋·͍΄͙͚ ˿˿˿˾ нллл-2010 ͎ ͎Φ 

ˮ͔͔͙͔ͣͤͤ͘ ͔͍ͨͦͫͤ·ͻ 
ͨͦ͡΅͔͚͊͒ ό҈ύ 
 

͍͔͙̂͡;͔͙͔ͤ 

͔̂ͣͤΈ΄͔͙͔ͤ 
˿ͦͪ͊͟΅͔͙͔ͤ ͔͍ͨͦͫͤ·ͻ 
ͨͦ͡΅͔͚͊͒ 2010 
˾͙ͦͫͫΎ 40 ˸ ͎͊ 
͙̂ͪ͊ͤ͊͟ 5 ˸ ͎͊ 
˴͊͊͘ͻͫͭ͊ͤ 13 ˸ ͎͊ 
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˴͊͊͘ͻͫͭ͊ͤ 

˽ͪͦͼ͔ͤͭ ͦͭ  ͍ ͔ͫͻ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒ 1990 ͎ Φ 
˽ͪͦͼ͔ͤͭ ͦͭ ͨ ͔͍ͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒ ͨͦ͒ ͔͍ͪͤͦ͘·͔ 1990 ͎ Φ 
˽ͪͦͼ͔ͤͭ ͦͭ  ͨ ͔͍ͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒ ͨͦ͒ 
 ͟ ͍ͦͪͣͦ·͔ ͯ͟͡Έͭͯͪ·  1990 ͎ Φ 
˽ͪͦͼ͔ͤͭ ͦͭ ͎͍ͨͦͦͦ͡ΈΎ  ͫͦͭ͊͟ 1990 ͎ Φ 

ˮ͔͔͙͔ͣͤͤ͘ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ 
͔͔ͣͨͦ͘͡͡Έ͍͙ͦ͊ͤ͘Ύ 

1980 2000 2010 1990 



www.iamo.de 7 

 

˽͔ͦͭͤͼ͙͊͡Έͤͦ ˨ͦͫͭͯͨͤ͊Ύ ˽͊΄ͤΎ- ˽ ˨ ˽

˽˨-˽͔ͤ ͍ ͚ͨͦͤͦ͡ ͔͔ͣͪ ͙ͫͨͦ͡Έ͔ͯͣ͘·͔ ͙͙͡ ͔ͨͦͭͤͼ͙͊͡Έͤͦ 
͍ͫͦ͋ͦ͒ͤ·͔ ͎ͯͦ͒ΈΎ ͒͡Ύ ͍͔͔͙͒ͤΎ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Σ ͫ 

͔ͨͦͭͤͼ͙͊͡Έͤͦ ͻͦͪͦ΄͔͚ ͚ͯͪͦ͗͊ͤͦͫͭΈΌΣ ͙ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ 
͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͍ ͙͚͋͗͊͡΄͙͔ ͎ͦ͒· ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 

ͫκͻ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͙ ͔ͭͪ͋ͯΌ΅͙͔ ͔ͤͤ͊͘;͙͔ͭ͡Έͤ·͔ 
͙͍͔͙ͤͫͭͼ͙͙Σ  ͍͍͔ͦ͡;͔͙͔ͤΣ ͦͭͦͪ͟·ͻ ͍ ͫκͻ ͦ͋ͦͪͦͭ ͔ͤ 

͙͍͔͔ͨͪ͒ͭ ͟ ͫͯ΅͔͍͔ͫͭͤͤ·ͣ ͔͎͙͍ͤ͊ͭͤ·ͣ Ή͎͙ͦͦ͟͡;͔͙ͫͣ͟ 
͔͍͙ͨͦͫ͒ͫͭ͡Ύͣ 

Lambin et al., 2013, Global Environmental Change 
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˻ͼ͔͙ͤ͟ ˽˨˽ ͤ͊ ͍͔ͦͫͤͦ ͒͊ͤͤ·ͻ Global 
Agro-Ecological Zones (GAEZ) IIASA 

 

Lambin et al., 2013, Global Environmental Change 
http://www.gaez.iiasa.ac.at/ 

˽͔ͦͭͤͼ͙͊͡Έͤͦ ͒ͦͫͭͯͨͤ͊Ύ ͨ͊΄ͤΎ 

Kazakhstan 

? 



www.iamo.de 9 

͍́ͪ͊Ύ͙ͤͫͭ·͔ 
 ͫ ͦͦ͋΅͔͍ͫͭ͊ 

͎͔̂ͪͦ͒͡ 

˽͊ͻͦͭͤ·͔ 
 ͯ ͎ͦ͒ΈΎ 

ˣ͙͙͔ͦͪ͊ͤͦͦ͋ͪ͊͘͘ 

Schierhorn et al., in preparation  
Meyfroidt et al., in preparation 

˿ͦͼ͙ͦ-Ή͙ͦͤͦͣ͊͟͟,  
͔̂͒͊ͤͤͦͫͭ͡Έ, 
˻͙͔͗͒͊ͣ͊Ύ 
͚ͯͪͦ͗͊ͤͦͫͭΈ 

˽͔ͦͭͤͼ͙͊͡Έͤͦ ˨ͦͫͭͯͨͤ͊Ύ ˽͊΄ͤΎ 
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͔͙̇͡ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

ü˻ͼ͔͙ͤͭΈ ͺ͊ͭͦͪ͟· ͫ ͦͪ͊͟΅͔͙ͤΎ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒ ͙ 
͍͍͔ͦ͡;͔͙ͤΎ ͊͋ͪͦ͘΄͔ͤͤ·ͻ ͔͔ͣ͘͡Έ ͍ ͫκͻ ͦ͋ͦͪͦͭ ͤ͊ ͍͔ͯͪͦͤ 
͔͚ͦ͋͊ͫͭ͡ ͒͡Ύ ˴ ͊͊͘ͻͫͭ͊ͤ͊ (1991-2010) 

ü˻ͼ͔͙ͤͭΈ ͔͔͋ͦ͡ ͔͒ͭ͊͡Έͤͦ ͔͔͙͒ͭͪͣͤ͊ͤͭ· 
͍͔͎ͨͪͦͫͭͪ͊ͤͫͭͤͤͦͦ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͊͋ͪͦ͘΄͔ͤͤ·ͻ ͔͔ͣ͘͡Έ ͙ 
͙ͻ ͍͍ͦͪ͊͘΅͔͙ͤΎ ͍ ͫκͻ ͦ͋ͦͪͦͭ (1990-2000, 2000-2010), 
˴͚ͦͫͭ͊ͤ͊ͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ  

ü˻ͼ͔͙ͤͭΈ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͒ͦͫͭͯͨͤ·͔ ͨ͊΄͙ͤ ͙ ͍ͦͣͦ͗ͤ͘·͔ 
Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͙ͦͣͨͪͦͣͫͫ͟· ͒͡Ύ ˴͊͊͘ͻͫͭ͊ͤ͊ 
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˨͊ͤͤ·͔ ͙ ˸͔ͭͦ͒· 

˻ͼ͔͙ͤͭΈ ͺ͊ͭͦͪ͟· ͫͦͪ͊͟΅͔͙ͤΎ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒ ͙ 
͍͍͔ͦ͡;͔͙ͤΎ ͊͋ͪͦ͘΄͔ͤͤ·ͻ ͔͔ͣ͘͡Έ ͍ ͫκͻ ͦ͋ͦͪͦͭ ͒͡Ύ 
˴͊͊͘ͻͫͭ͊ͤ͊ 

ü˿ͦͼ͙ͦ-Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ ͤ͊ ͍͔ͯͪͦͤ ͔͚ͦ͋͊ͫͭ͡ 
(1990-2010)  

ü  ̂ ͍͔͙͡;͔͙͔ͤ  ͙ ͫͦͪ͊͟΅͔͙͔ͤ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒, % 

ü˽͍͔ͪͦͫͭͪ͊ͤͫͭͤͤͦ-͍·͔ͪ͊͗ͤͤ·͔ ͔ͨ͊ͤ͡Έͤ·͔ ͔͎͔͙͙ͪͪͫͫ 
(1991-2010) 
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͍́ͪ͊·κ ͍́ͪ͊·κ ͍́ͪ͊· 

˽͊΄ͤΎκ ˽͊΄ͤΎκ ˽͊΄ͤΎ 

˽͊΄ͤΎκ ͍́ͪ͊·κ ˽͊΄ͤΎ 

˽͊΄ͤΎκ ˽͊΄ͤΎκ ͍́ͪ͊· 

˽͊΄ͤΎκ ͍́ͪ͊·κ ͍́ͪ͊· 

͍́ͪ͊·κ ͍́ͪ͊·κ ˽͊΄ͤΎ 

˶͔ͫ 

˨͎͙͔ͪͯ ͊ͫͫ͟͡· 

ˤͦ͒ͤͦ-͋ͦͦͭͤ͡·͔ ͎ͯͦ͒ΈΎ 

Kraemer et al., in review 

˴͚ͦͫͭ͊ͤ͊ͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ - ˴ ͊͊͘ͻͫͭ͊ͤ 

 

ü˿ ͦͪ͊͟΅͔͙͔ͤ 
͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟ 
~80% (1990-2000) 

ü˿ ͦͪ͊͟΅͔͙͔ͤ 
͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒ 

ü~54% (1990-2000) 
ˤ͍ͦͪ͊͘΅͔͙͔ͤ ͍ 
ͫκͻ ͦ͋ͦͪͦͭ 
͊͋ͪͦ͘΄͔ͤͤ·ͻ 
͔͔ͣ͘͡Έ ͔ͨͦͫ͡ 
2000 ͎ Φ 
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˽͔ͦͭͤͼ͙͊͡Έͤͦ ͒ͦͫͭͯͨͤ͊Ύ ͨ͊΄ͤΎς 
˿ͦͼ͙ͦ-Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͎͙ͦͪ͊ͤ;͔͙ͤΎ 
ˤͻͦ͒Ύ΅͙͔ ͒͊ͤͤ·͔:  
ü ˿ͦͪ͊͟΅͔͙͔ͤκ ͍͔͙ͯ͡;͔͙͔ͤ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒ (1990-2010) 
˿ͦͼ͙ͦ-Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͎͙ͦͪ͊ͤ;͔͙ͤΎ: 
ü ˭͊ ͍ͦͫͤͦͯ ͍͘Ύͭ· ͔ͪͯ͘͡Έͭ͊ͭ·Σ ͨͦͯ͡;͔ͤͤ·͔ ͫ ͨͦͣͦ΅ΈΌ 
Ή͔͙ͦͤͦͣͭͪ͟;͔͙ͫ͟ͻ ͔͔͔ͨͪͣͤͤ·ͻ ςͫ ͯ΅͔͍͔ͫͭͤͤ·͔ ͎͙ͦͪ͊ͤ;͔͙ͤΎ 
(͔͎͙͍ͤ͊ͭͤ·͔ ͤ͊͘;͔͙ͤΎ, ͙ ͙͡ ͍͙͔ͦͭͫͯͭͫͭ ͍͍ͦͪ͊͘΅͔͙ͤΎ ͍ ͫκͻ ͦ͋ͦͪͦͭ 
͊͋ͪͦ͘΄͔ͤͤ·ͻ ͔͔ͣ͘͡Έ) 

͎͙̏ͦͦ͟͡;͔͙͔ͫ͟ ͎͙ͦͪ͊ͤ;͔͙ͤΎ: 
ü ˣ͊͊͘ ͒͊ͤͤ·ͻ ͨͦ ͨͦ;͍͊ͣ ̅ˢ˻ (;͔͔ͪͤͦͣ͘/ ͔ͤ ;͔͔ͪͤͦͣ͘) 
ü ˣ͊͊͘ ͒͊ͤͤ·ͻ ͙ͣͪ͊ ͨͦ ˻˻˽́ (WDPA) (IUCN/UNEP 2013) (͋ ͯͺ͔ͪ 5 ͟ )ͣ 
ü ˸͊ͦͤ͊ͪͯ͡΄͔ͤͤ·͔ ͔ͫ͊͡ (͋ͯͺ͔ͪ 5 ͟ )ͣ (Potapov et al., 2008) 
ü ˥ͦ͋͊͡͡Έͤ͊Ύ ͋͊͊͘ ͒͊ͤͤ·ͻ ͨͦ ͙͙͔ͨͪͦͪͭͭͤ·ͣ Ή͔͎͙ͦͪͦͤ͊ͣ͟ (͋ͯͺ͔ͪ 5 ͟ )ͣ 

(Olson and Dinerstein, 1998) 
ü ˻ͼ͔ͤ͊͟ ͔͙͍͙͒ͨͦͤͪͦ͊ͤΎ ͎͔ͯͪͦ͒͊͡ ͤ͊ ͊͋ͪͦ͘΄͔ͤͤ·ͻ ͔ͣ͘͡Ύͻ (͎ͨͦͪͦ 5 

MgC/H )͊ (Schierhorn et al., 2013) 

˨͊ͤͤ·͔ ͙ ˸͔ͭͦ͒· 
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˽͔͔͔ͪͣͤͤ·͔ 

˭͍͙͙͊ͫͣ·͔ ͔͔͔ͨͪͣͤͤ·͔ 
͍͔͙̂͡;͔͙͔ͤ  ͙ ͫͦͪ͊͟΅͔͙͔ͤ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒, % ό͙ͦ͋͊ͫͭ͡ύ 
˨͔ͭ͊͡Έͤ·͔ ͒͊ͤͤ·͔ ͊͋ͪͦ͘΄͔ͤͤ·͔κ ͔ͤ ͊͋ͪͦ͘΄͔ͤͤ·͔ ͔͙ͣ͘͡ 
˹͔͍͙͙͊ͫͣ͘·͔ ͨ ͔͔͔ͪͣͤͤ·͔ 
˨͔͎ͣͦͪ͊ͺ͙Ύ (͍͔ͯͪͦͤΈ ͔͙ͪͦ͗͒͊ͣͦͫͭ, ͨ ͙͔ͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͙͙͗ͤ͘, 
ͨͦͭͤͦͫͭ͡Έ ͔͔͙ͤ͊ͫͤ͡Ύ) 

͍͔̂ͪͦͤΈ ͒ͦͻ͍ͦ͒ͦ 

˽͔ͪͫͭͯͨͤͦͫͭΈ 

˿κͻ ͭ ͔ͻ͙ͤ͊͟ 

͚̂ͪͦ͗͊ͤͦͫͭΈ 

͙̏ͦͤͦͣ͟;͔͔ͫͦ͟ ͫ ͦͫͭͦΎ͙͔ͤ ͫ κͻ ͨ ͙͍͙͔͔͚ͪͦͦ͒ͭ͘͡ (͍͋͊ͤͪͦͭͫͭͦ͟) 

ˮͤͦͫͭͪ͊ͤͤ·͔ ͙͍͔͙ͤͫͭͼ͙͙ ͫ ͫκͻ 

ˮͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ 

ˢ͎ͪͦ-͙͙ͣ͊ͭ͟͡;͔͙͔ͫ͟ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟κ ͟ ͊;͔͍ͫͭͦ ͨͦ;͍ 
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˾͔ͯ͘͡Έͭ͊ͭ· 

˴͊͊͘ͻͫͭ͊ͤ 1991-1996 

˽͍͔ͪͦͫͭͪ͊ͤͫͭͤͤ·͚ ͡ ͎͊       079***  

˽͍͔ͪͦͫͭͪ͊ͤͫͭͤͤ͊Ύ ͦ΄͙͋͊͟     -1.28** 

˾͔ͦ͗͒͊ͣͦͫͭΈ      -1.82***  

˽͙͔ͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͙͙͗ͤ͘ 2.04 

˽ͦͭͤͦͫͭ͡Έ ͔͔͙ͤ͊ͫͤ͡Ύ -6.46 

˨ͦ͡Ύ ͔ͤ ͙ͭͭͯ͡Έ͎ͤͦͦ ͔͔͙ͤ͊ͫͤ͡Ύ -0.27 

͚̂ͪͦ͗͊ͤͦͫͭΈ ͨ΄͔͙ͤͼ· -0.97 

͔̇͡Έ I- ˸ ͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͺ͍͊ͭͦͪͦ͟ ͙͔͔͙ͣͤͤ͘Ύ 
͔͔ͣͨͦ͘͡͡Έ͍͙ͦ͊ͤ͘Ύ  ͤ͊ ͍͔ͯͪͦͤ ͔͚ͦ͋͊ͫͭ͡ ͍ ˴͊͊͘ͻ͔ͫͭ͊ͤ 
(1991-2010) 

 ˿ ͦͪ͊͟΅͔͙͔ͤ ͔͍ͨͦͫͤ·ͻ ͨͦ͡΅͔͚͊͒ 1991-1996 
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˾͔ͯ͘͡Έ͊ͭ· 

˴͊͊͘ͻͫͭ͊ͤ 2006-2010 

˽͍͔ͪͦͫͭͪ͊ͤͫͭͤͤ·͚ ͡ ͎͊      -2.2***  

˽͍͔ͪͦͫͭͪ͊ͤͫͭͤͤ͊Ύ ͦ΄͙͋͊͟        0.92***  

˾͔ͦ͗͒͊ͣͦͫͭΈ       -1.89***  

˽͙͔ͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͙͙͗ͤ͘ -1.28 

˽ͦͭͤͦͫͭ͡Έ ͔͔͙ͤ͊ͫͤ͡Ύ         -10.06***  

˨ͦ͡Ύ ͔ͤ ͙ͭͭͯ͡Έ͎ͤͦͦ ͔͔͙ͤ͊ͫͤ͡Ύ        9.34***  

͚̂ͪͦ͗͊ͤͦͫͭΈ ͨ΄͔͙ͤͼ·       -6.58***  

ˤ͍ͦͪ͊͘΅͔͙͔ͤ ͍ ͫκͻ ͦ͋ͦͪͦͭ ͊͋ͪͦ͘΄͔ͤͤ·ͻ ͨ͊΄͔ͤ нллс-2010 
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˾͔ͯ͘͡Έͭ͊ͭ· 

Meyfroidt et al., in preparation 

ˤ͍ͦͪ͊͘΅͔͙͔ͤ ͍ ͫκͻ ͦ͋ͦͪͦͭ ͊͋ͪͦ͘΄͔ͤͤ·ͻ ͨ͊΄͔ͤ нллс-2010 

˾͔ͦ͗͒͊ͣͦͫͭΈ 

˽͙͔ͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫΈ ͙͙͗ͤ͘ 

˽ͦͭͤͦͫͭ͡Έ ͔͔͙ͤ͊ͫͤ͡Ύ 

˨ͦ͡Ύ ͔ͤ-͙ͭͭͯ͡Έ͎ͤͦͦ ͔͔͙ͤ͊ͫͤ͡Ύ 

͚̂ͪͦ͗͊ͤͦͫͭΈ ͔͍ͪͤͦ͘·ͻ 

˽ͪͦͼ͔ͤͭ ͔͔͙ͤ͊ͫͤ͡Ύ ͙͔ͤ͗ ͙ͨͪͦ͗ͭͦ;͎ͤͦͦ ͙͙ͣͤͣͯͣ͊  

˽ͦͭͤͦͫͭ͡Έ ͍ͭͪ͊ͭͦͪͦ͟ 

͍͔̂ͪͦͤΈ ͔͙ͨͪͫͭͯͨͤͦͫͭ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͎͊ͦͦ͟͡͡Ύ 

͙̏ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ 

˿͔͙͒͟͡ ͫ ͔͔͚ͣ͘͡ 


