2004 4E 6

Climatic and Environmental Research

F9% F 2 R &5 3B 5 OB R
H

Vol. 9

June

No. 2
2004

ERASSERNRES BN
T 7 B f YO0 ) 5%
k@b JH— &P BAREY
BIKD &#8° KERE

D (PERERREXBSEARELLRE, FENEEAXASYBRRHFA[KAURBYER

KEAFEKESLEE, b 100029)
2) (PEBEKRE, HS 266003)
3) (BAPEARBTHBREIFFFTE, HAE, HE)

W E BEFHUVAXSITERBALIFERNETSHEHERRUER, a0 THES
WA BB BEYE., FHEAREURSBERERE., #4268 MTIENENE
. BMERTH, 1961~1988 EFHUW L HBEBEFHEL, HIEEBK, 1999 ELIE
WALBREHERN, BUBLXRAE. HFHE 1961~2001 FHYW BHELHER 1.83
X, BILEEPA 13%; F3LBEN2.93 K, BILFEEPMN 5%, F5DLAE B
FEEPELESE, FERH, X2FRE; EFRAVLXK, HEBHE. FR|KEER
BUREAHENFED T, BEFEEH, LFKRZ, KEXKZ, REHEK. KRERMY
BRFERY (TSP) FEFRREN 177 pyg m™°, TREFRTER KR 89 T B R B 7
BHh123 pgm™?, WEWZHNSARKURMEIRMENIFEX, FE3 M4 7, Haun
FHIREAERA, BEFoIEEEERN 80X 62%, HSSIERITFEERELE 0. 06~
0.2gm 2d7'ZE, FHEROC13gm2d™", BIHIIEEERN 0%,

XEiT: HK; YESE T

XEMRE 1006-9895 (2004) 02-0390-06 hEAES P402

1 3|z

RERBBRERNERA D, RERERSS

AiOEAd
. aWHEBRMSENER P& . Eik, AREB R

NWARIAE A

RO SRR MR AR R S TR, REMXSEREET R T

Characterization Experiments in Asia)** #] TRACE-P
lution over the Pacific)"* SR EHE], BFRARFTERS
e T F b B BT Y

2000 v HA AR B Zliﬂﬁﬁfﬁ a7 ¥H ¥

2004-02-20 W B], 2004-04-02 B % R

N E R, BT —RAIERAERZ, 2001 £

Hy

TTRIK, HEER M RSP
P BRI

H—H
HRE

=3 K7E ACE-Asia (Aerosol

(TRAnsport and Chemical Evo-

X S5 B FH

CREEMRE. S RPH

& T R AUB Y 3 T R

Ry

» IR B REMAAZRAMRE G1999043400. X ARPEREWBITE 40205017 FhERED “5l

HESIRHAS” 1R (LIMFREL) FKRAKE



2 ¥

ARG F AR BAIARE 5 AT ULRER R BT -

361

FREMEMMERZ—. FEH AL
L FIMEFERIE AL . 5 B 325K B 1
AR S, ZRRBEX,

TR H B B ke 1o,

|

AR &IF

A

2 SRR MFNF R

__./J\L
MR BEL) 65 m,

x)
(TSP) m_ia % A ﬁ}#%ﬂzﬁf

b H b

SRS TERT ST B 7 5 7 10 s TR WL 5 5
I O\IRUD TE 3 2/ E (36°6'N, 120°19'E), AWMILFEEEHIMWICRE,

\&é%m‘%ﬁa ZF“:\ —lﬁﬁl
- 1R P 3 XL ¥ A
BRI, B

RSB ER T
B o0 B B B i ik 'ﬁA?ﬁﬁi LA K ) TR A

2l

fiLE

7K B

H R0

=N

u

A ZEFE 1000 L min™ . KA BLARRAFE R K

%%ﬁﬁﬁiﬁ%#%ﬁ, MExN 28.3 L min™',

R, Rr

M RFE

]

REPK
REBER

K SRR, B, B
HEAITH.

—t

"

AIRE

JH 2= SIBATA 84 7= #) HV-1000F B i & A SOR M 5 4 & IR R Y
EP= ) PFO40 BRI EF AEJRIE (20 cmX 25 ecm), 3R
] H 4 SIBATA 4 84

RER O F, WRANEZETE

i

E =R AN-200 B

5 A >11,

11~7.0, 7.0~4.7, 4.7~3.3, 3.3~2.1, 2.1~1.1, 1.1~0.65, 0.65~0.43, <

0.43 pm (backup.filter) A3 83X v
~8 41 712k

H 4< Advantec Co., Ltd. A &]4

0. 1, 2, 3. 4. 5. 6, 7, 8%%. H
= P2y PFO50 AC8UIE I B #0 2500QAT-

UP &R A, RAEEN 80 mm, K&

] HAA
22 5 cm, FESRERBEEREANGREERE
BAEN24h L, RERAEBREXFE 4
AERPIRHMRE., |

1961~2001 sEF L HE (¢4
LSV oR =P U [ g S ﬁﬁ%ﬁmwt
MR, BAeRE
P REFE R X i T 4 YK A
e B TR KR E ) KRBT -

R 5iTip

3.1 BMRAERSEPNKBEUXNFETEY
A1 51T HS 1961~2001 S5 b FIE 2
Z0 41 £, HAF 197944 A RET—KRU4
41 -5, ESBHUFEHHEBEHN 1.83 X, £t
A 2.93 K, BILERIHEA 750, 1961~1988 4F

II'I'

T FAN

3

H

-

PR . U AR
252 X0,

v AP H RN T S P
e, MRS, Ao

D R4

Fh 25 'C. HXHE
a0k -

HRBAE 13%; F8ZE4

» H S

BER. 1979 FHYW BEERBEKER 13 X;
1989~1998 4/ 10 4Evp, HE

N

1971 ¢4

UK 2 REGWH 4 KR

) B BRR B
WERSHH3INFER: B,
10 km, #
CRELETE 1 km & 10 km 2ZjH], 40
B, HESAHLEM.,

, f#7K3

7K

VAN /

s

]

] — MRy 7 RAEH .

0~6 & F1 7

TURERERA—AEMET, KFAREAN 22.5 anX17.5 cm, &

1125('111 %

50

FREDLEE /DT

e PFO40 BEBA 4 (20 em X 25 ecm), RHELERFEHRE A N17.5 cmX
R 37T%RER. fE
BRTHZ— (107% g) B LAC214

RARAE

.

- HE WL BE /N~

p 4

~ 1 km,

FPRAE. A TEREM,
PR KR, HRABYMRL

RS HEH

P RE, 1999 £

Y4
L HHEF L, HIE
> H % H BB K AR
E Lk Y2

-1 H %

h 14 K
> H




392

K & 5 % R H

9%

AR BRINBES, BLUR
1R, 0KM2ZXK, MEELHBDHINZ K, 6 K10 XK.
W2 BB R,

25T HSMBHUME LAV H R ET R,
= (4 R) BE, £FKZ; BEERAVAEXRK, BEULHHURD,
At A ZERBR RN 171

X A e U2

XEHZE, FF
L RFRER HBRSER
XABEHNEP TR —BH. B
ERPRSBEETHYHE.

b )

2

!

v

3.

e
pg m

»

PIRR B, K-

15

10

H#/d

AN ENRNEN
1961 1966

1971

(1)

“ “.

I O T S |

1976 1981

la/l,

1986

1991

—a— Y
—O— F#4

ﬁ.ﬂAAI\

1996 20014

1 5 1961~2001 FHYMBLRBERENL

M%%%[B”lﬁ]

ot

677 )

2 WE TSPRENFETT

3 4H T 2001 411 A ~2002 4 10 BHF S TSP ik
52 HZE KEMEXZEH TSP B W E 7 310 300,
= 3 H TSP ¥ E & ik 460 pg m™3,
BEHEHBHEY RN, FFEES,

2002 42 6 ARfK, RA 61 pgm™
XFERZ, MENKZ, Eéﬁﬂ&o

P RENE.

__3, éﬁﬁspiﬂgmﬁ 177 pg m 30

1999, 2000 1 2001 4E¥ SAEH VS B B4 5K
2000~2002 £E

-

Elayspi)

y

P TE
i’;/[x
BFHHY AR FETEML

FSHVVHBEFEESEY

-5 Ak

™ Y

R KUz

PR T, B

, 2002 4
ﬁ‘ﬁa TSP JREW

IZ
-

EHZAZN. B
110, 113 F1 185

500

1.0
0.9F
0.8}
0.7
0.6}
0.5
0.4}
0.3
0.2r
0.1f

H %

.

o)

o
T

:

!

TSP R K& /ng m™
2

2

|_

0 L ] !

-o— TSP

It 12 1

012345678910

2 BRHUMRLEBHNFETRL

11 12H 2001

2002

M3 HHTEE TSP MBEEATHEL



2 3 K@% HFHRIKBE BB E Q0T UURE R R 393

3.3 SBKHE. ARTFRENFETEL

HTFAHFRENIEE 9%, 2FAH IRNENTUAGERE. Y HAEER,
KB A, RFRITIE. —RIEREBRT 2 pm PR FHR VAR F, HENE/NT 2
um B TFRROPARL T, 4% 0~4 BRARWE R >11, 11~7.0, 7.0~4.7, 4.7~3.3,
3.3~2.1 um KPR FIREEINE R, BN THRE; #5~8HZRER2.1~1.1, 1.1
~0. 65, 0.65~0.43, <{0.43 um FRFIREMER, AFRARTFHEE. NE4LTFTLE
., R FIRETE 3 HRBIRKME, AR FREZE 12 AXAEA, HAKFRREY
KESAR/D. E3IAMAH, HAKRFREBEMHEZRR, HEFI 5 SWER 80%
1 62%., ﬂ:ﬂlz 10 4~ A 40h F LU EE Lo Be 8, BB FA40R F 0 Rk 4 5k 53
52 pgm™, XRABFUDLREENFRTMREHAE. 8. AN THEFLHEE
SR 71 M 52 pg m?, HEHESBRERPVER L AFHBMMAE TSP 48 (177
pg m~) BAK 30%, HR HEMHMELERE, HRXEB N 0.89, KBS ERENK
R vk BE ) 22 B4R AT BB F0 {5028 B LI B[R] A — BUA 3K
3.4 BESERTREERNFETTL
A5/ THES TUHRERNFETEL, BKNSBERAHENERER". K
FHERHERAKRSR, BREBIUSTRAME TUiFERE. BREEF 3. 4%}%%&&
FEEERWR, HM S ASEBRANTFEERRTUEY, FERWALREMEMW,
FRERPEEBRNFERABEN, JFEEE K. FSERVIMRERTE 0. 06~
0.2 gm™*d'Z[E], FHENO0.13gm™2d™'. \NFK 2002 4 11 AR E FH
BBEL, XTFEVERZNPFNIEBRKREYE X, SEROTREEESFam. dt
HER 3 AM4 AVIREEERE, HMNESBEBENTFEEREOC. 12~0.42gm 2d 1
&), TUEER2SFEFEHEROC.42gm™2d™", HHEBHITE 2002 4 10 A 1~31 HA1 11
A1H~12 A1 HEAMESE, tREX2MA R ERS SR 0.33gm2d 1/l
0.42gm*d™, BEEHEX 2 NMRUEEBRZTHIRZO.1gm?d ' M0.16 gm2d™?, Jk
FHTVREERANET DN 3.2 FM 2. 71, X—HESENEE YA FE# 8T i
FX, F—HEHBSEHMERERR. IEEMBEAR, E8SBTHR, KKEXEE
SWEMELLT; FEHLEE, sKE8HE, BAERL, PAOESXIF SRS
SRV, R, F5RBFZELELD, BERNAGHED L,

250 - 0.25
: - FH R F(D>2.1 ng) —o— Ul R
4 —e— K F(D<2.1 pg)

200}

o

b

=
T

o
T
A

i
A
i}t
P A
[\
] \
! \
] i
I !
! i
!X
!
J

FiEE /g m? d

o
[a—
-

0 llllllllll 0.05[ll11_lll
111212345678910H 5 6 9 11 12 2 10 114

2001 2002 i 2001 2002 i

B4 FRANERE. SNTERENENEL B5 #FETUMEAERKMNFETEL



394 E & 5 % ¥ #f R 9 £

B 10 4ER, FEREE 6 RYPAXSR; 1999 FLRAEHEHA BRI, ELE 404
F, FRBUETHESEN1.83 X, BIUEMN 13%; FHFEAEFHHEEN 2. 93 K,

it

AT E B RS R A E S E R R R, BRI T4
(1) 1961~1988 4, HFHULEBERSEL, BIEERK; WA 1989~1998 4

BILEM 75%.

() BEHUVLBRFERPELEE, BEHEN, £FRZ; EFRFVEXRSN,

KEUARREWBARD .

() FEHRBBREBRREAUBHENEL, FEEE, LUK, EEEMK.
(4) KWEWM ) TSP - FHIWE R 177 pg m™°, HEEFR PRSI K<

BFREBWER 123 pgm™®, FHRRE[RNER L RKRBWR ML RE/D 300, BER
AR RAERR LM SRR, MR FROWKEETE 3 Af0 4 AHZERKR, HMA Ol anF
RS

(5) BRABKRIIFFERTE0.06~0.2gm *d ' ZJH, ¥¥HENFO0.13gm™*d™},
R R VIR R 30,
¥ oW RHERSSRORUEERNDERKFLER.

10

F F X W

Sokolik, 1. N., D. M, Winker, G. Bergametti et al. , Introduction to special section; Outstanding problems in
quantifying the radiative impacts of mineral dust, J. Geophys. Res., 2001, 106 (D16), 18015~18027.

Tegen, 1., and I. Fung, Modeling of mineral dust in the atmosphere: Sources, transi)ort. and optical thickness,
J. Geophys. Res., 1954, 99, 22897~22914.

(., EHE. B—3F%, 2000 FItEEFEFRRAUYLRY AL, UBESFHEPR, 2000, 5
(3), 259~266.

Jacob, D. J., D. D, Dawis, S. C. Liu et al. , Transport and chemical evolution over the Pacific (TRACE-P): A
NASA/GTE aircraft mission, http: // www-gte. larc. nasa. gov/trace/ tracep. html/

ACE-Asia, Asia Pacific Regional Aerosol Characterization Experiment Project Prospectus, http: //saga. pmel.
noaa. gov/aceasia/ AAlntro. html/.

WAt@, HRAKIE. BEMH, ACE-Asia BIRIHLE PM2. 5 A91L 8 IE R IRE 447, B2, 2003, 48 (7)),
730~733.

Zhang Xiaoye, Gong Sunling, Shen Zhenxing et al. , Charactenization of soil dust aerosol in China and its trans-
port and distribution during 2001 ACE-Asia. 1: Network observations, J. Geophys. Res. , 2003, 108 (D 9),
4261~4273.

Rk, PhEE. REE, — K5I REIAILEDE (B XRKEVHHKHBERDFER, SBSHRBEMHR,
2002, 7 (3), 279~294.

it B, AR, - MEATRELANDALRRSEETN AR LHN AR, SESHEHR,
2003, 8 (2), 125~142.

ER., B8, FHEHSRANEBEPXN4ESER. ST Ly, FEME, 2001, 22 (5), 35~36.



2 3 % FSRRIUSBRAIEE o4 T ORI Wl 55T 395

11 FE. ¥, FOEBBXAKSSKEBRRES FELII B8, HERE, 2001, 22 (1), 6~9.

12 HEX. KEHE. LEEEER, PEHIPDLRFR, b KSLBEE, 1997

13 s{-f&. HEMf. THE, KR, PEUVALRRELERES Y, HNEmRsR, 2002, 22 (4), 374~380.

14 MEIE, HLE. XNEEF, XFPREIBRWERSARE SR, MBEH, 2000, 55 (5), 513
~521.

15 BB, & 45 FHREHVMDCR XS, FOLP3, 2001, 21 (1), 9~17.

16 E&. R NAKRE, AN FFULBRIKRIIUBBRGRSENR, HEREEMR, 2002, 22 ),
494~498.

17 E2£%E, R, B K. R, RESATHESERESUASBESNEKXTNY EBE, KSH
2, 2003, 27 (1), 136~140.

18 HEEiME. ESFE. FITK, BRE 2003 FL4FKBRES 2004 EEFYLEBHELNTHFRYIERE, S
5REHF9E, 2003, 8 (4), 381~386.
19 Bkelr, B, H= K. XH, BN TFHRERER, SESHEHR, 1999, 4 (3), 297~302.

Observation on Mass Concentration and Dry Deposition
of Atmospheric Aerosols in Qingdao
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Abstract Using history data of dust weather recorded from 1961~2001 and ground aerosol observa-
tion data, the trend of blowing-sand weather and its seasonal variation in the last 50 years in Qingdao is
studied. The seasonal variation of total suspended particles (TSP), size distribution and dry deposition
in Qingdao are also studied. It shows that the annual dust day varied much during 1961~1988. During
1989~1998, there were only 6 dust weather days. From 1999, dust days increased obviously. The aver-
age of annual dust days in the last 40 years is 1. 83 day, which is 11% of Beijing. The order of dust days
and mass concentration in Qingdao are listed from high to low: spring, winter, autumn, and summer.
The averaged mass concentration by High-Volume instrument and Anderson cascade are 177 pg m™ and

* respectively, and the difference has relation to different sampling time and instrument. In

123 pg m™
March and April, mass concentration of coarse particles account for 80% and 62% respectively. The dry
deposition flux in Qingdao is between 0.06~0.2 g m™2 d™! with averaged value of 0.13 g m™2 d7!,

which is 30% of Beijing.

Key words; aerosol; physical characteristics; dry deposition



