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AN OBSERVATION-BASED METHOD FOR INVESTIGATING
THE ATMOSPHERIC AEROSOL RADIATIVE PROPERTIES
IN PEARL RIVER DELTA OF CHINA

2

-
" - ;
" ez |

i1 = fa i
*110&&”%%

ETRMHME S %R
S

RIZAT SAE

Wiedensohler

mD 4 2 4 K ik

4 wWww.sciencep.com



HRIL= AR IR BRI
—— 3 F LI R ok R

FEHF RIZAL K %
Alfred Wiedensohler

4 4 & K &
it



B E A

A BRGNS L, RABIAR A LB T3 = A R
MRS B AR AT PRt o A PR EE LSO R ST A L 1
BER" TR, MOHATHRUBRWIL - L% - eBtnsge
W, MBAH T EHEE MR RIS, BT ZWER, R EX
T —ERGRERR T %, XX SER T RRIR SRS . Pk
P 8 A A B RS A B e P D T SR AR AT T IR A
PSS, S TTAR AT HI 1 M SRR 15 B e pTik e . A5 30 BRIT = fa
R SERRS T TR WAMBI, LT3R e
T ECHIRE RS MR AL, R B ML RN B G A T L A B AL

ABMEEEE R KR EBERMPTHM TS . RELE. K<Y
BRAER ST I RBEA DL . B E RIARVE ., ip e SO BB 20 A
TimERHEL, EeEREE.

BB &% B (CIP) #1E

BRIT = AR U RS R . BT O D R 8 ik B A 7 RS
FHHE . —dbat: B A, 2008

ISBN 978-7-03-021671-7

[. %k L. R W ZRIC=AM - ER - 85 - RSEG -
M -85 V. X513

P R A [ E CIP 3R % (2008) 2% 053806 &5

NEHRE, K OE b W/ FERM ¥ &%
AL &) AREF / HEaRit: BBt

4 F & BB HR
AEEARFRMAR I 16 5
BB 100717
http://www.sciencep.com

0% A A s 4] ELRY
BloEdimist kT BB BIESW

F
00845 HEE — R JFA. BS (720 x 1000)
2008 4705 HEE—RENRN  Figk: 32174 Jfivi. 6
E%: 1—1 500 TR 650 000

Efr: 120.00 5T
(AT B e (A, FRAt T e (3145 )



1-2 SEEBSTAPHI R KT - (a) M HZ Okinawa 278 km %5 %) 25 [R] 34 [ 78 B 77 )
W [E R F s A E &3 S (B dRic )y «Taiwan”) » TERRAH[E 600 km f) i o] BH
B B i R RIEH A AR (I TEEE L2 E). AR i A KR SE
{515 65 AT ) iz B SR 08 5445 B0 S (RIS Ao mT BEAF TE SV AR Y [ 422 6 B 9 E SR - () 2004
F10 HSHW L EE R A T —REEHE R SERRTE T (haze)
PR . (a) Anderson % (2003a)

& aitl i

MYD 20031102052500 AOD mn=0.14 mx=1.71

Bl 1-10 ™ ESVARS RBUE N RE WL TR — IR (2003 57k ) - BEH
[ % R T 3RAES M RE WL AOHR A LB AMODIS T BEI6} IR TE Y 25 K 8:004 <A
% ERE (AOD). (a) £l (b) 22003411 H2H,(c) f (d) £20034 11 A3H.
AOD [Erfy H [ ZoR A2 R B
PR . Wu 2 (2005)



10000 i TDMPS + APS BRI PIERIERZ 1 43 4 dvidlogly (-cn™)
a 1000 &, -! 10000 ‘ IED 3E0 1E1 2EI 51 1E2 3E2 8E2 2E3 S5E3 2E4 4E4 1ES
Te 100 1
}E, ] 1000
Ex 10 1
o iE
¥ 1 &

I 13
2 297DOY 4y dyrdiogD, iR
% ol = TDMPS 1 o
—— APSZ S /141112
0.014 —o— APS Stokes}iz{2 5 B
A HdN/dlogD, ] 0 2 4 6 8 10 12 14 16 18 20 22 24
1E-3 T T T — T K e (297 DOY)/h
10 100 1000 10000

Dp /nm

& 2-12 (a) 2004410 523 H (297 DOY) W EIEkik Fit - ZERBERT A
FHa1 5 51 B ST RS EF R K12 T (L TDMPSF123 S 2h 11 Bk ki 12 43 BT APS
EHE U B & H IR SR 2 m i - TRRYEYERE 1.7 g - om® g F45% APS iy
RSN H R R AL R Stokes K43 o (b) 297 DOY RyERI PR B K42 1t 45 A (IR E] 52
e

1400

300 T

R R e h e B B T T T T T T T T T
(@ 450 nm (©
1200 ] " -550h nm
550 nm 250 630'0m
—— 700 nm
1000 4

e i

i

‘s 8001 = |’ | H \
s s wsod (W0 § | | | 1
= 6004 % I | Lﬁ i | | | | l[
o] o ‘ ! U‘J | (| [} |
wo NI ] .m 1 Il | ‘{' 1
400 U ! 1 " i)
AT T
1 | soq4 1TV VR WK LR R TR R AR
200 Al BN T W “/“ 1y ‘Jlu
I+ ——————— | 0
N N o 2 Q Q ® S
FETITTFFTITITSISLES &
DOY 2004
140 LI B B B S o S e B B s s 0.9s5
(b) 450 nm
120 4 . q 090 4
700 nm
0.85
£ 0804
n 1
3 0754
0704
0.65 4
0.60
N
&
DOY 2004 DOY 2004

[ 3-1 2004 53 EUMIBIE (278~310DOY) THRZS (RH <20%) FSEROE#M:
B SERS 7] - (a) SEFOERBTRY SN REL (0); (b) FIRIF A AL
(Crpspepn) 3 (¢) WMCRRL (0,) 5 (d) HEHRIFR (o)

ii



D,/nm
3
S

BALYIEUHR R dN/dlogD,/ (#

(a) |

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00
e 1 o A 1 &
0 0.5 1 1.5 2 2.3 3 35 4 4.5 5

WERL A AN/logD,/(10°-m3)

10 000

7 500

5000

2500

IR AR
BRI
—_— TR

e KL

L 1 A A 4 L Il

0
00:00

[#] 3-11

03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00
i a] /h

(a) ¥R TREFAYFEIBIREE S I FE L (b) HABEE (R
RIS - RS - FURBUSARE) #oFig B 2{tE

iii



10000 M M o gl " " a2 aaal M Y WS VR O VL0 o
= 297D DOY
1000 3
: RH
] —30% 35%
o 100 40% —— 45%
£ 50% 55%
= 60% 62%
£ 10
3 1 6% —66%
—68% 0%
=} ]
% ] 2% —— 74%
=1 6% 8%
= 1 so% 82%
0.1 84% 86%
g 88% 90%
92% —— 94%
0.01 i
100

Dp/nm

B6-2  IEAHNNEE T FIH ARG EE T MU Ea R - RAE 1R 7 A 9 i+ (297D DOY . “D”
FIRE K 8:00~20:00 ] 120 FERYEHE) - ME AT LUE W E R, FEEHXHREAIE A, B
PIEOHR FEE Vi 531 1) B R R4 T RS Bl

2.6 ————7—
1 ——v=093*x
2.4 o =
R*=0.80
g se———] -

204 29896 DOY

e

20m (HSM(r))/ 085321
=
|

Y I o e B S Iy ot e GO I [ S ok L T s g
06 08 10 12 14 16 18 20 22 24 26 28 3.0

b
O3 . poLLY/O 8532 om

6-6 2004 & 10 F 23~26 H(297~300 DOY) . FREEH S T HLL 55 SLMIEY 1R

S RE(om,  IGFELEE DL A Y 7 ST SRR R R 2 (L - e ATy

£ TR SR E 532 nm O YE 7 B2 A —ILHY 020, o HOBLHR - 12225
FRHR oo, R UE 2 (68% B (PR R e 1

p.532 nm

v



4.0

o HSM@=0)

3.5{ o HSM(=1) il
o HSM(y,)

3.0 — HhiZkHll A (o= 0.66) |

o CSM

6 ep, 550nm

(a) ]
100
4‘5 1 T T T T T
o HSM@=0) ¥
404 © HSM(=1) Ly o
°  HSM(ry) 1
3.54 ekl & (o= 0.72) .
° CSM 11 1
E
g
"
3.0 PN , I .
o HSM(r=0)
HSM(r=1)
254 o HSM(r,) ‘ )|
— B A (a= 0.40) |
2.0+ [ |
£
5 ¢
s i
1.0 ]
RH=92% (©)
T T T T T T
30 40 50 60 70 80 90 100
RH/%

P 6-7 PURICRIF EC IR AIRANT . 550 nm SUBUEIINGE « A EOHAN B IF i 7 5
UEAEH B T(E, o ss0mn) PRI 672 A B4 1P 4916 - Monte Carlo %
LB &, oo PR ERT Ny 68% B (PR — i RAE R

v



1.4 | . . T .
o HSM(@=0) o HSM(r=1)
134 ° HSM () o CSM

§p550nm
= L
i
B
r‘d(—‘l—e
ICL—&I———(‘

0.9 4 l 2

0.8 w T T T T T
30 40 50 60 70 80 90 100
RH/%

1.20 , .
o HSM(=0)
HSM(-=1)

LIS o HSM(y) f{ ]
—— B AU A (a = 0.036) ﬁ |

CSM +

1.05

éSSA 550nm
=
ee_ 7,
S I——e—o—{—<

RH/%

0.98 { @y —>—HSM(r=0) —— HSM(ry,) 1
—o—HSM(r=1) —o— CSM 7]

a @, .~HSM(r=0) SN
i (T HSM(ry)

30 40 S0 60 70 8 90 100
RH/%

6-11 PUFHECTRAMRE T, 550 nm BV URHCA B S5 BT SRR ()RR K

BT [ €550 mRIFT S 50 R |0 23005008 672 B P (E () 12w

SR IR 0, g0 1722 Monte Carlo AHFE M M5 21 68% E{EK
FH— & bR I 2=

vi



Figure 1-2 Reflection of sunlight by aerosols. (a) the southeast coast of China and the island of
Taiwan viewed toward the southwest from the Space Shuttle at an altitude of 278 km above
Okinawa, Japan. An aerosol plume (between arrows) is carried by northwest winds from China
a distance of more than 600 km over the ocean; small clouds are embedded in the plume. Albedo
enhancement is evident over the ocean, and indirect effects on clouds are possible. Sources:
Anderson et al. (2003a); (b) a haze layer over China, satellite picture on 8 October 2004
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Figure 1-10 An example of extremely low visibility due to aerosol particles in Guangzhou during

the fall of 2003 (similar period to the 2004 PRD campaign), as well as the corresponding Aerosol

Optical Depth (AOD) retrieved from MODIS satellite data. (a) and (b) are on November 2

2003; (c) and (d) are on November 3 2003. AOD data is at 8 AM and the white circle represents
the location of Guangzhou. Sources: Wu et al. (2005)
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Figure 2-12 (a) Example for the data combination of Tandem Differential Moblhty Particle Sizer
and Aerodynamic Particle Sizer (APS) with the average number size distribution on 297 DOY. The
density of the dry particle used to convert the aerodynamic diameter of APS to Stokes equivalent

diameteris 1.7 (g - cm~3)

. (b) The contour plot of the time series of the particle number

size distributions on 297 DOY
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Figure 3-1 The complete time series of the measured dry aerosol optical properties (RH<20%)
at different wavelengths at Xinken in Pearl River Delta of China from 278-310 DOY 2004. (a) the

corrected total scattering coefficient ( c—sp); (b) hemispheric-back scattering coefficient (

o;bsp.m:ph);

(c) absorption coefficient (o, o) (d) single scattering albedo (@)
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Figure 3-11 (a) Contour plot of the diurnal particle number concentrations during the field

experiments at Xinken in Pearl River Delta2004; (b) Diurnal variation of the four modes, including

nucleation, Aitken, accumulation and coarse modes
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Figure 6-2 An example of the reconstructed particle number size distributions at different RH
in the RH profile (297D DOY, “D” means the daytime from 8:00 to 20:00), from which the shift
of the particle number size distributions during the humidification can be clearly seen
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Figure 6-6 Statistic comparison of the ambient particle extinction coefficients derived from
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