5538 5 3 0 NI Vol. 38 No. 3
2014 4E5 Chinese Journal of Atmospheric Sciences May 2014

257, B, BT AR, A5 2014, SR DXOAS ] R B s B EAZ O A BT [J]. RSB, 38 (3): 410-420, doi:10.3878/j.issn.1006-9895.2013.13149.  Li Li,
Yin Yan, Gu Xuesong, et al. 2014. Observational study of cloud condensation nuclei properties at various altitudes of Huangshan Mountains [J]. Chinese
Journal of Atmospheric Sciences (in Chinese), 38 (3): 410—420.

= Lt X [E S E =B EEZR W 52 th

1 1,2 T 1 1l cmay 1 I = 1
Fh R S e BRSO ME Rx
1 U5 B TRER S P AR R I — o — BRI AU S, #aT 210044
2 B SRR ORI TRV 5 PPl D[R BB P, BT 210044

W OE O CWFRELAE LR S5 % (Cloud Condensation Nuclei, CCN) 5 (LW ) 3 B AR 4L AR4E, 2011 4E 6
AR H = #tEE%7 H8 (Cloud Condensation Nuclei Counter, CCNC) ZE 8 11 = ANAN[F] 55 BEAL ST CCN BEAT WM.
M5 R, ARl R CON R BE B I 8] 7238 Ak 3ABE AR — B, CON IR B2 B8 v B IR s i o/ il R RS S 0.8%
LIRS CON ¥R B SEXME 43 ok 1105.62. 1218.39 i1 1777.78 em >, LK M¥I7E CON 3KEE (T 1000
em ™) B K LA LT, 2 0 1L 2 832095 R 5 M L TSR L L o WL TR LB ) A A i 2535 4
XA, PEANEAR 43 ) R BLAE 2 R RNAE SR 5 KA 2 s B s AR A 56 BRI A 3 N=CS L& T 1L ThiAE
ANFERSEAMT CON JELE, FHoir T HARAFE, 2R EIR, BER. WRMZERN C {554 2798, 384,
765, /NT—LeyG Ik, JB B RRE BRI . A S AT B T 2R S X R A R A A A,
HZHX 2 AR B AR 2 R R A R Y A S5 T &

KR AW mBEER AREE L

XEHRS  1006-9895(2014)03—-0410-11 FESES P40] XEAFRIRES A
doi:10.3878/j.issn.1006-9895.2013.13149

Observational Study of Cloud Condensation Nuclei Properties
at Various Altitudes of Huangshan Mountains

LILi', YIN Yan"?, GU Xuesong', CHEN Kui', TAN Wen', YANG Lei', and YUAN Liang'

1 Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Nanjing University of Information Science &
Technology, Nanjing, 210044
2 Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing University of Information Science &

Technology, Nanjing, 210044

Abstract To investigate the vertical variability of cloud condensation nuclei (CCN) along mountain peaks in alpine
regions of eastern China, the number concentration of CCN were obtained using a cloud condensation nuclei counter
(CCNC) at three altitudes of Huangshan Mountains in June 2011. The results show that the time series of CCN
concentration at these altitudes were nearly consistent and that the CCN concentration decreased with altitude. At a
supersaturation level of 0.8%, the average CCN number concentrations were 1105.62 em™>, 1218.39 cm™>, and 1777.78
cm ® at the foot, mid-height and summit of the mountain, respectively. The occurrence frequency of a high CCN
concentration of more than 1000 cm ™ recorded at the foot of the mountain is higher than that recorded at mid-height and
the summit of the mountain. These results suggest that the environment at the foot of the mountain was influenced by the
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pollution sources in the surrounding areas which were heavier than those at mid-height and the summit. A bimodal pattern

at both the summit and the foot of the mountain was presented in the diurnal variation. A peak appeared at forenoon and at

afternoon, which is related to variation in the atmospheric boundary layer height and the valley wind. The fitted CCN

spectra for various weather conditions at the summit of the mountain were obtained using the expression N = CS¥, and the

properties were analyzed. The results show that the fitted spectra parameter C was 2798, 384, and 765 on sunny,

rainy, and foggy days, respectively, which is lower than the results recorded in some polluted cities. The size

distribution of the CCN is shown to be a clean continental type. The results of this study will be conducive to a better

understanding of the temporal and spatial distributions of CCN, particularly for eastern China. In addition, the basis for

observation and parameterization schemes will be improved for the presentation of cloud activation in numerical models

over this region.
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Fig. 1 Variation of meteorological elements at summit of the mountain during observation
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Fig.2 The variation of the cloud condensation nuclei (CCN) concentration at three different altitudes (S=0.8%)
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Fig. 5 The diurnal variation of CCN concentration: (a) Summit of the mountain; (b) foot of the mountain
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Table 3 Summary of CCN spectra in different regions
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