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Review of influence of cloud droplet spectral dispersion on aerosol indirect effects
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Abstract: Atmospheric aerosols, serving as cloud condensation nuclei (CCN) or ice nuclei (IN), can
indirectly impact the radiative balance of Earth-Atmosphere system, hydrological cycle and climate
change at regional and global scales. Recent studies show that the spectral dispersion of cloud droplet
size distribution has an important influence on the first aerosol indirect effect and the second aerosol
indirect effect (dispersion effects). However, the dispersion effects related to aerosols have not been
included in most numerical weather or climate models up to now. In this paper, we systematically
review the dispersion effects on the first aerosol indirect effect and the second aerosol indirect effect,
discuss the uncertainties induced by the spectral dispersion effect, and propose future research
directions in this field.
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B, R = R R S A I, Al
XA R G A AR S i AR o AU I (R RN,
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H R OC T A0 e B 32000 A I 93 8 LU SO
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(IPCC, 2007) . A —LEffF 5% & F A TR WL
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X b R B K B S M) (A0 RSB IRl 0N ) IR
PR B k52 2% (Hobbs, 1993 ) . AN45 & MWL
MSEBAUR A EE, AR5 3R B K A 1S Bk
T MG ZAATERY (Tao et al, 2012) . W
MBS R, S XTERMECE B = oK, ST
DLy /b Hb e BRI K (Radke, 1989; Rosenfeld,
1999, 2000, 2006; Ackerman et al, 2003) . 7&
FE A PEILHBIX (Rosenfeld etal, 2007; #ik4E,
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BiE CCN Y B2 3G I fa /K3 s mi7E CON iR i
B, b BREKBEE CCON ¥ BE Ay 3G hn 5 i
D MR BRI RO S e vk B A Ak A X
ANEM R, WA HABAE IHIESE (Lim and Hong,
2010; Xie and Liu, 2015) . fdtrl WL, HXSE
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Table 1 Different relationships between spectral dispersion and cloud droplet number concentration,
their corresponding mathematical expressions, and the types of relationships
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et al, 2010; Xie and Liu, 2013) . 4k 1, H Hi
WL 25 1Y e =N, & 58 AP TEAR I A 7 P
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X, IR 1A LIE ), Martin ¢ £ 3 ( Martin
etal, 1994 ) 4 Rotstayn-Liu ¢ % z{ ( Rotstayn
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Fig.3 Relationships between autoconversion rate and cloud
droplet spectral dispersion, with N.=50 cm~, L=1 g'm"’
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