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曇天下で得られた人為起源エアロゾルの放射強制力



 
 
 
 

 
 
 
 



CALIPSO+MODIS GCM-SPRINTARS
above cloud case

below cloud case

all sky case

+5.24 Wm-2 +2.51 Wm-2

-5.52 Wm-2 -7.42 Wm-2

-0.61 Wm-2 -0.58 Wm-2



ARF value

Tropopause Surface

AGV +0.300 −0.870
AGF +0.047 −0.424
ORIG +0.356 −0.822
Chung and Seinfeld (2002)∗ +0.51 to +0.8
Unger et al. (2009)∗ +0.313
Myhre et al. (2009)∗ +0.26 to +0.33
Koch et al. (2011)∗ +0.23 −0.49
Bauer et al. (2007) +0.33
Bond et al. (2011) +0.47

∗ ARF due to the direct effect of anthropogenic BC.

Table 1. Experimental designs employed in this study.

Method Aging processes in Internally mixed BC Reference
the atmosphere with other compounds

Pure BC Mixed BC BC+OC BC+SO4
(WIBC) (WSBC)

AGV Aged by variable Increase N Y This work
decay time in aging

AGF Aged by fixed Increase N N Chung and Seinfeld
decay time in aging (2002)

ORIG No aging No increase Y N Takemura et al.
in aging (2005)



xa = x f + PaHTR−1 y −Hx f( )
Pa = I+ P fHTR−1H( )
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Table 2. Aerosol emissions according to various sources.

Species AEROCOM MIROC-SPRINTARS
Mean Diversity Takemura Standard New Error

[Tg/yr] [%] [Tg/yr] [Tg/yr] [Tg/yr] [%]
SO2 149 145 219 78 (67)

carbons 109 26 106 83 136 78 (67)

dust 1,840 49 3,321 4,470 3,244 62 (62)

sea salt 16 600 199 3,529 3,145 9,073 18 (18)
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