29 2 Vol.29 No.2
2013 04 JOURNAL OF TROPICAL METEOROLOGY Apr. 2013

). 2013 29(2): 207-214.

1004-4965(2013)02-0207-08

( / 510080)
(NCEP)/
(NCAR)
P462.4.1 A Doi  10.3969/j.issn.1004-4965.2013.02.004
[1 4]
1 5 7 8 11] [12
13]
107
[14 16]
’ 60% 10

[12, 17 19] [20 21]

19 [22 23] [24]

1869 Tyndall
1871 Rayleigh

1970

2011-06-07; 2012-12-28
(973 2011CB403403)

E-mail: zbin@grme.gov.cn



208 29
()
105 120°E 5 20°N
EOS/MODIS
[25]
3
3.1 2008 2009
la 2008
5
( 1b) 5
9—17 2 —8 11 9 630
2 3 5°N
5 15 8 3
(532 nm) 9 25 3
(525 nm) 6 20—24 7 2—8
2008 2009
59
(Magee scientific, AE31) Ic
[26] 3) «C ) «C )
(Ecotech M9003)
NCEP/NCAR (271 1 le
2008 2009 5—9 u
\"
(GPCP)
(GPD)2¥ 5
2009
[29] 4 7 921 7 28
l=Us00-Usso (105 120 °E ) (1) —8 8 30 —9 14 9 20—30
l=Vao-Vgso (105 120 °E ) ) 7 15 8
Iy 39 9 25 2¢
105 120°E 5
20 °N 1
[30]
5 °N ¢ (M



2008 9
2008

c) | I I I I I I I I
2()V I N N R
\
|

I/ \ \
\
| | | | | | | |

MAY 16MAY TJUN 16JUN 1JUL 16JUL 1AUG 16AUG 1SEP 16SEP
2008

1 2008 5—9 (105
(mm a)

(b)

od@ 1 T T T T T T T
21 \ \ \ \

UN 1JUL 16JUL 1AUG 16AUG 1SEP 16SEP

<4

MAY 16MAY 1JUN 16
2009

2 1 2009

9

(©)

120°E 5 20 °N)
(m/s)

209
8, T T
(a) \
E o4 |
0 \
—4 |
. 610 -5 0 5
£ (b) \ \
\
_—-___‘"““‘\\\¢\\\\\§~__~__‘7 |
| |
—40 t i
—,E gWO -5 0 5
g 4w
0.
\
] |
D —-10 -5 0 5
g 80 ‘
2 0@ \
07 \
—40 \
~10 -5 0 5
/
3 (mm a) 105 120°E 5
7.5°N (m/s b)
Mm™! ¢) Mm™ d)
0
3
3a  3b
-7 — +5 3c 3d
0
0
3.2
3.2.1
4
(115 120°E 22.5 25°N )
-3



210 29

+1

700

S 800
<

925
—-10
-1.5 -1.2 -0.9 -0.6 -0.3 0 0.3 0.6
4 115 120°E 225 25°N (10 *xKJ/s)
0
-5 -1
+2 5
-5 -1
(G
HA=_ua—T—va—T+U6—T+\76—T 3)
ox oy OX oy s
= 2008 2009 5
I —9 30
VA=—a)ﬁ 4)
» ( ) -5
RT
AH =o— 5
Sa -1
DH = AT /At-HA-VA- AH (6)
Sa 115 120°E 22.5 25°N
-5 925 hPa
S5a
Sa
-1 925 hPa
1 115 120 °E 22.5 25
°N
5b =7 -1 700 hPa

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



211

@
3_
O_

(10°xK/s)

o

aT/at HA VA AH DH

aT/st HA VA

20 1 (b)

I

N |

aT/at HA VA AH DH
-5

5 115 120°E 225 25°N

-1 AT/A HA
322
6
925 hPa 115 120°E 22.5

25 °N

« 7 Ta

2 ( -10 )

1.83 m/s
2.98 m/s
(4
( 4c 44d)

aT/at HA VA AH DH

(10°xK/s) a. 925 hPa; b 700 hPa -5

VA AH

(. 7b)

115
25 °N

120°E 22.5

1775

[/

;//////

aal

Jlﬂ;,ﬂ/’/’////r

1
6 2008 2009 5 1
925hPa  (m/s)

115 120 °E 225 25°N

_\ﬁsxxxeﬁ//ﬂﬁ\_{

~
O
mp»~a7

30

7¢)



29

212

4.66

m/s

120 °E  22.5 25 °N

115

L S

\\4?4/77/%22 Lol kesgﬂlv‘,a»/ﬂﬂ
SRR Y =N R SN |
VT /4 N R Ay
o~ N — v b oA> s > 2
//,\/N ././;7 \xﬂfﬁai«xs\,\,
K/ / \v\? Mw‘/ /«W \\f.// »iﬁfwﬂﬂv& I
=~ / = 5 £

120

\
100E

S “ v
NN
~

/&//ﬂwﬁ /V\/ AN ,,_\/»,\

//]v“s a/ﬁz L

. ﬁ@kﬂ@-

N <\wMa\2 / N Sr

RN

< z(/w/usazzzmk

PR >;5waﬁnmkuu< v |% s wf&%> <A
R Soa A A 0o NS 4 A A .
~— .V A N v ~ N W\v ’ = A
J‘msaan_ J_ PSSR
= = = o = = = &
o (@] (@] [ e (@] (@] (]
N (@] ~— @) N ~
Z v Vv
\,\,Me»az///ﬂzEA’ffﬂhnvaxxﬁ
/o L2t LO N~ N A T AL
N R S A\
eez\v\\\\vN\ — K»ff_/ L
3 ¢Iv\<\<|vlw\v\\,ﬁ K// K\n/ / S~
b > 77 7 _ m@wm\ && Lol // ef ) MHM//MWV fﬂ
T 4 vM,W&nswlo f//n/y\/ N .u»/vffﬁl
~ o~ e¢ v /A?(
— N2 /\ /ﬁ;/fﬁ
v/v/\ N\ ./T,‘Mw
/f\/.lv\/uwﬁ/TAl
Sad a7
N SR
W5 NN
. e/u/M\ﬂazzﬂm
AN
PR S P PR
= s
»_717a\_,»v
= = (@)
(@) (@) Lol
N ~—

120E  140E
10

100E

80k

120 140E
10

100E

80k

d. +5

c.0

a.-10

(m/s)

7 925 hPa

(1)

4)

)

€)

120 °E 22,5 25 °N

115



3¢ 3d 4
7
+5
- 11 @ | |
§ 0] ‘
_1_
_2- ‘
- | |
-10 -5 0 5
5000121 ) ‘ ‘
& 0.0008 ‘ ‘
0.0004 -
’ | |
-10 -5 0 5
0.85 ‘ ‘
M
0.8 | |
\ \
0.75 | |
~10 -5 0 5
/
8 3 115 120°E 22.5 25°N (mm a) 115 120°E 22.5 25°N
(g/g b) (525nm  ¢)
(2¢] 8¢ -1—

+1

115 120 °E 22.5 25 °N
-1
( 8b) ( 8a)

[1] BABU S S, MOORTHY K K. Anthropogenic impact on aerosol black carbon mass concentration at a tropical coastal station: a case study[J]. Curr
Sci, 2001, 81(9): 1 208-1 214.
[2] MEINRAT, O A. The dark side of aerosols[J]. Nature, 2001, 409(6821): 671-672.
[3] MENON S, HANSEN J, NAZARENKO L, et al. Climate effects of black carbon aerosols in China and India[J]. SCIENCE, 2002, 297(5590):
2250-2 253.
[4] HOUGHTON J T, DING Y, GRIGGS D J, et al. IPCC Climate Change 2001: The Scientific Basis, Radiative forcing of climate chang[R],
Cambridge, U K, Cambridge University Press, 2001.
[5] RAMANATHAN V, CRUTZEN P J, MITRA A P, et al. The Indian Ocean Experiment and the Asian Brown Cloud[J]. Current Science, 2002,
83(8): 947-955.



214

29

[6] WON, J G, YOON S C, KIM S W, et al. Estimation of Direct Radiative Forcing of Asian Dust Aerosols with Sun/Sky Radiometer and Lidar
Measurements at Gosan, Korea[J]. Journal of the Meteorological Society of Japan, 2004, 82(1), 115-130.
[71 LAU K M, RAMANATHAN V, WU G X, et al. The Joint Aerosol-Monsoon Experiment: A New Challenge for Monsoon Climate Research[J].
Bull Amer Meteor Soc, 2008, 89(3): 369-383.

[8] JACOBSON M Z. Strong radiative heating due to the mixing state of black carbon in atmospheric aerosols[J]. Nature, 2001. 409(6821): 695-697.

[97 LOHMANN U, LESINS G. Stronger constraints on the anthropogenic indirect aerosol effect[J]. Science, 2002, 298(5595): 1 012-1 015.

[10] CAO JJ, LEE S C, HO K F, et al. Characteristics of carbonaceous aerosol in Pearl River Delta Region, China during 2001 winter period[J].
Atmospheric Environment, 2003, 37(11): 1 451-1 460.

[11] PENNER J E, DONG X Q, CHEN Y. Observational evidence of a change in radiative forcing due to the indirect aerosol effect[J]. Nature, 2004,
427 (6971): 231-234.

[12] , , . [J1. , 1998, 22(4): 418-427.
[13] , . M. , 1998, 22(6): 919-925.

[14] , , . 1. , 1999, 4(4): 406-414.

[15] 1. 1998 13(6): 572-581.

[16] REDDY, M S, VENKATARAMAN C. Atmospheric optical and radiative effects of anthropogenic aerosol constituents from India[J]. Atmos
Environ, 2000, 34(26): 4 511-4 523.
[17] DEVARAP C S, RAJ P E, PANDITHURAI G, et al. Relationship between lidar-based observations of aerosol content and monsoon precipitation
over a tropical station, Pune, India[J]. Meteorological Applications, 2003, 10(3): 253-262.
[18] CHEN W T, LIAO H, SEINFELD J H. Future climate impacts of direct radiative forcing of anthropogenic aerosols, tropospheric ozone, and long
—lived greenhouse gases[J]. J Geophys Res, 2007, 112, D14209, doi:10.1029/2006JD008051.
[19] WANG C, KIM D, EKMAN A M, et al. Impact of anthropogenic aerosols on Indian summer monsoon[J]. Geophys Res Lett, 2009, 36, L21704,
doi:10.1029/2009GL040114.
[20] GU Y, LIOU K N, XUE Y, et al. Climatic effects of different aerosol types in China simulated by the UCLA general circulation model[J]. J
Geophys Res, 2006, 111, D15201, doi:10.1029/2005JD006312.
[21] HUANG Y, CHAMEIDES W L, DICKINSON R E. Direct and indirect effects of anthropogenic aerosols on regional precipitation over East Asia.
J Geophys Res, 2007, 112, D03212, doi:10.1029/2006JD007114.
[22] SOLMON F, MALLET M, ELGUINDI N, et al. Dust aerosol impact on regional precipitation over western Africa, mechanisms and sensitivity to
absorption properties[J]. Geophys Res Lett, 2008, 35, L24705, doi:10.1029/2008 GL035900.
[23] HUANG J, ZHANG C, PROSPERO J M. Large-scale effect of aerosols on precipitation in the West African Monsoon region[J]. Quarterly
Journal of the Royal Meteorological Society, 2009, 135(640): 581-594.
[24] LIN J C, MATSUI T, PIELKE R A, et al. Effects of biomass—burning—derived aerosols on precipitation and clouds in the Amazon Basin: a
satellite—based empirical study[J]. ] Geophys Res, 2006, 111, D19204, doi:10.1029/2005JD006884.
[25] . [J. 2003 19( ): 145-151.
[26] s s , . 7. D : ,2009,39(11): 1 542-1 553.
[27] KALNAY, E, KANAMITSU M, KISTLER R, et al. The NCEP/NCAR 40-year reanalysis project[J]. Bulletin of the American Meteorological
Society, 1996, 77(3): 437-472.
[28] JANOWIAK, J E, ARKIN P A. Rainfall variations in the tropics during 1986-89, as estimated from observations of cloud-top temperature[J]. J
Geophs Res, 96(Suppl): 3 359-3 373.
[29] . 2006 [J]. 2009 25(6): 690-696.

[30] .2004 I: . 2006 64(1): 72-80.

VARIATION OF AEROSOL OPTICAL CHARACTERISTICS IN GUANGZHOU ON A
BACKGROUD OF SOUTH CHINA SEA SUMMER MONSOON

ZHENG Bin, WU Dui, LIFei, DENG Tao

(Guangzhou Institute of Tropical and Marine Meteorology/Key Laboratory of Regional
Numerical Weather Prediction, CMA, Guangzhou 510080, China)

Abstract: In order to study the variation of Guangzhou’s aerosol optical characteristics on a large-scale
background of South China Sea summer monsoon (SCSSM) and its possible cause, aerosol data derived
at Panyu Atmospheric Composition Watch Station in Guangzhou and National Centers for Environmental
Prediction/National Center for Atmospheric Research (USA) reanalysis data are used to take composite
analysis and do physical diagnoses. Main results showed that aerosol extinction in Guangzhou increases
first and then decreases during the active period of SCSSM. The data analyses indicate that stratification
variation of the planetary boundary layer and environmental winds play important roles in affecting
Guangzhou’s aerosol optical characteristics. To a great extent, stratification of the planetary boundary
layer is modified by regional diabatic heating and anomalous cyclonic circulation excited by monsoon
convection would induce the environmental winds anomalies.

Key words climatology; aerosol optical characteristics; composite analysis; South China Sea Summer
monsoon



