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Trenberth et al. (’09) �



eº�öŚÜoOES(Global Climate Model) 

Image credit: NOAA/Geophysical Fluid Dynamics Laboratory 
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Andrews et al. (’12) 
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IPCCčŘØ��Í (’13) 
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[Twomey, 1974] 

“čŖĉ$łÀ~Ñ” 

ńň�å¨�2 
œŉ�ŀ¥�Ŕ     
[Albrecht, 1989] 
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Images: NASA Website 

Ğĵŉ(Shiptrack):  
! ğ$¿ñ�ŉ$¸Ĳ6�
2õı 
! ÞÒ6���ŉ%È2�"1�ńň
�¾x�32 



�4�4"�ÜÞÒĐ�œ97UBSŔ 
«��0$¿ñ ªìa$ñ 

Ľ¬$�ÜÞÒ 

!  3+=)Ś�*�DőĂ"! 
!  dîĴèŚ«�$¿ñ�ð�ü�Ľ¬
�ÜÞÒ"! 

!  dłã�#/��97UBS%�}Ś
Üo6����2 



AXdbphn[��./Y	�["� 

ŉĐ$
��� 

ģÉĪç ÜoOES 

97UB
S$ë¯ 
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IPCC1t$��� (2013) 
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NASA “A-Train” ģÉě 
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���(MODIS) Ĝ�� (CloudSat) 

Satellite images by courtesy of S. Suzuki at JPL 
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6.0 µm 

8.2 µm 
10.6 µm ģÉĪç�0
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Golaz et al. (’13) 
Suzuki et al. (’13) 
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