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Abstract A global environmental atmospheric transport model (GEATM) with 1°X 1° horizontal resolution and 20
layers vertical resolution is developed to study atmospheric components such as sulfur dioxide, sulfate, black carbon

and dust aerosol on a global scale. This model uses a terrain following altitude coordinate and adequately considers a
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series of complex processes including emission, advection, diffusion, chemistry, and deposition. By taking NCEP/
NCAR reanalysis data as metrological driver, the GEATM simulated the global distributions and the transport pat-
terns of sulfur dioxide, sulfate, black carbon and dust aerosol in 2004. The comparison with observation indicates
that GEATM has good ability in modeling spatial and temporal distribution of these atmospheric species. At Jarczew
and Leba, local stations in Europe, the correlation coefficients of observed and simulated daily mean concentration of
sulfur dioxide are 0. 69 and 0. 66, respectively. In China, there are 47 stations’ correlation coefficients beyond 0. 50.
And the correlations of 28 stations, such as Beijing, Tianjin, Shanghai and so on, are high up to 0. 60. The compar-
ison with satellite also shows that the distribution of dust aerosol column is consistent with the aerosol optical depth
of MOD08_M3. Simulated results indicate that the high concentration regions of sulfur dioxide, sulfate and black
carbon mainly are located in Europe, East Asia and North America, accompanied with large emission of pollutants.
The maximal surface concentration of sulfur dioxide, sulfate and black carbon is 1500 X 107, 500 X 10~* and
1000 ng/m’, respectively. Dust aerosol distribution has remarkable relationship with underlying surface soil type
and metrological condition. The major high dust aerosol concentration centers are located over Sahara, Arabia, Mid-
dle Asia, Australia and the southern part of Latin America. These high dust centers exhibit distinct seasonal cycle.
The maximum transport of the Sahara dust is from June to August, transporting westward along the equator to the
Atlantic Ocean, even reaching to Caribbean. The transport of the Arabia dust is mainly from March to August and

has dominant impacts on the North India Ocean. In Asia, the strong eastward dust transport usually breaks out in

March and ends in May, with high concentration zone transporting over the North Pacific Ocean.

Key words

1 5|7

KA R B A RIS Hh I 2 1
HBE E MA@, R BT DU B
5 AR A A SR . AN, R R
RS I3 BRSO P i S O i S s A
S P T Al oK A PR SR A . I AR AR e
e ARSI UM B R R B AU 2 L R B
RA GRS . il 2 A i o R &
SYROPERGT . TE—E R ERLIE T HER RGP
AR s X PR At R P S AR
SRS 21 K, SO, . NO, 251 4k
SRR AR A R A i), H P e A
BAH—0.3~—1.0 W/m*, [N, e sl
K PHAE, FEPRMAEHRE M. KPR
A ) B0 R B 2% s IR IBORE 1 T 5 B4 A%
KIERR, B ZHMANE R, Bl m
B RO A F T 3Bk R GE i dm S

AR A P O ARG R GE ™ HE Y5
M 3 BB I 4 TR OR A 2 90 T 1)k J3E e 73 A IR D
HUSCA G BT R AT I AIAZ Ol Ay fifp g —
[l FATAT LRI RS F B (1D Sh 0L
WS Tl L GURTY UL TR . 32 F L WL 5
LM ARZE 5 1 D53 T ABOS R 3 1 A R RS

global chemical transport model, atmospheric chemistry, aerosols, dust deflation scheme

32 AL A W R vk B B Ak 2E AR L LA, ACE-
Asia“?) | TRACE-P" 2B 58 15 19 TAE 783X J7 18]
WA T — 25051 N H R (2) TR E BB,
i TR IRE AR, ARYE A R fh 274 5 i W R
SV R AR A 2 R Ay AR
TOMS, SeaWiFS FI MODIS T [ 4 s %k, 1F
Bz MR B BRSSP G 2004
AR EHIE T HEOWI R g8t R], EOS-CHEM T
EOR TN T RS AU (3) BB
I 8 BUE SRR A Y B2 07 72
2 B A 25 Al 27 W) T v B 43 A7 TR ) 23 AR
ko NI TR IR T AR 56 T KAk
Py R T RE A s ER: . ISR K fE
25— B BRI b S ) R R O . R
BEk = s S, TR R IR R AT
b SRS 2 KA IR L o 7 T TR 4R 114 S i
EAEAERE, HOE T R 2 S 2 B R RSR A
Wi, ELAG AR Jy R . B (BSOS 3 A Tk % e
R —FB A5 i, EX T TR 2E
RO R AN B AT HA EEAE, B
AMER] DL AR Z 2 R LR AR, BT
PLZE RS A 2A W) 5 AN B I 25 43 A KR TRl R AL
St FEGTER AR KN B, SR B A U R A
FERAACEY AR L 1) oA AR B e & A B



xR 30 %

506 Chinese Journal of Atmospheric Sciences

Vol. 30

feEE R B DT A T

B 20 itz 90 4R LISk, A B 205 LA
FRRM B T 2 ER KA 2A W WF &« Brasseur
IR T KF 2.8 % 2. 8°, T H 25 21 MO-
ZART #i3X; Wang %0 #ESr T/KF 4°X5°, |H
20 J2 GEOS-CHEM #i5; Sudo %5 % J& T /K F
5.6°X5.6°, FEH 32 )21 CHASER #3{; Rotman
SR g T KO 2. 8° X 2. 8°, W 52 J2 ) IM-
PACT #x, XS K2 DL R A A O =S
TAE RIS 1 2 BEXT GOk 5 IR T AT AR R 3K
JF s TGS T LA AR 5 114t S 588 0 807 1) AV e b
W2 g R R . YET, X T
SIS B A D& 0 ) A BRAF AU T A p A
— IR B H A SRR ST | . Roelofs 255 F1]
— A EEERHE A 1 A S E B AR PR U 4 Bk
Bior A LA R B R #h vk 2 5 = PR Bk FE I OC &
Chin Z£99 831 T GOCART #5283 % 2 Bk R SR
FRPEAT 7RIS ;5 Tegen Al Fung 26 0. 1~50 pm
IS4 R PO I 25 T BT v A4 A 40
., Zender &' %3+ T DEAD B35 20 {42
90 ARV B MRS T TR, Bar, B
N AE G ER AL 2 ok AR 2 AR AR5 1 Ak T2 48 B B )
PRAEF R OSLO-CTM2 X 7 j# & I 2 75 AR A
TE AL L BN O 8 HE 3 in Xt 5 S RN LR
FH SR T DR X A A Ak
SO SRR AR ) AT TS S hee T g 1l
(] 1SR A5 i A2 i ik A UL ) 3K = 4k
FREL IR e AR 5] A GOALS 4. 0 1, B4 T 2 BR B
FRh A I AE S i s 2% RN E K Gong
1) CAM AL 1D AR U H - 4k B Xt
2001 AR Z= AR Wb AT b DX VD20 S0 B 1) A 5
SRIA AT T HESE .

25 LTk . TEIRR B R E R B R B
WS I A R BR 5 R Ak B O RS2 3 3 (D)
BRI A 251 R BB 20 R G0 1 28 2 A
g5 s BIEVGRAEAREE R G MR A, B
X A BRAL 2 BT A LA TR Z R R . AT
P IR [ AR % S T 5T 5 (2) 75 98 5 JR K b T AR
PRSP XGE IR Z Je e 3R ETE % 7 b ek am i K
Wz —, BAEFRMERERIERE T, Fi, X —
by DX 4T G () AN PSRy PR Sk DX 37 e (m) R, i
e B B BRSO 58 A R ERR A2 F i

FREOFET s (3) DX I T B bt X RE 08 40 20 21 i v R
JETT AL, (HAZ 01 LA JRIBIR X L ikt R
FUBE TN Bt 26 [0 R 3 o 1 7 42 BRA B R ik
B, W] LA 3 AT Db DX 9 e Ak %o o [ el X
SR L K e [l IX 9 G s O PRV P T S R A
FRIE, I 55 T AU A X B R DL T LRI

AR SCHEAR 2 S T [ bR 2 B SA 2= B B
BB AR b 255 Wb IX B B R, w1 OF
R TV E A PR . Rk YRR IR
SEWI AR Ry BN R A BRER B R U ik 45 =X
( Global Environmental Atmospheric Transport
Model, GEATM) . SCH% 2 J5 AR 49, 4l
W GEATM #ACR IR s IHEZE | frikad 72 . 1k
PP RPCRER D . 5 3 W O IRHE AL B, A4
GEATM i3 i HF B8 R IR E - IFx bR
W R HLE PEF T8 . 78 Wang 5877 1 TAE LAtk
bBRRET -EENTRRRRERDEDL, 564
ORI, R A R S A R = AR B R
L>(World Data Centre for Greenhouse Gases, WD-
CGG) WL 32k LK Kz v [ B0 5 M5 00 ool 1) 6k 647 1 H
SRR BE AR DGR B[R ESRE AR A VD A S I
WREH B 23 A IR L 5 MODIS TR iy i 59 IR IR
7oy KR SRR AR 10 X 1A% 5 - 2 R g
i (MODIS/Terra Aerosol Cloud Water Vapor O-
zone Monthly 1.3 Global 1Deg CMG, MOD08_M3)
TR IR O G R R HEAT T O AT . 26 5 15 AR
i, 5 EAMAZE R (Model for Integrated Re-
search on Atmospheric Global Exchanges, MI-
RAGE) iyf th 45 R AT 1 A R
PR AR B8 43 AR B0 B A — B, [HAE 40 %) | E
GEATM JEFLH B R Y RE

2 #BANA

ERRIEE R Uk 0 GEATM R PR
GRS . ] A 56 R BR BE TAR RO Y
NCEP/NCAR 0 7 %08k . BRI ECE BUR 0 /Y
ECMWF % dfs sl @ BROR UBE 0 GCMs fip Hh 194
AR /BEE e P PN e 2 e 2 7/ TP ER N
UL R SR TR AL
2.1 FHAEZR

GEATM R 49 3 T HESE Oy s T2 18 B ER A2 B
=GR R A T R



33 B . 2RI (GEATM 1S S e

No. 3 LUO Gan et al. A Global Environmental Atmospheric Transport Model (GEATM) : Model . .. 507
9(AHL> 1 i ) . ii . &AH,’(CjJrl*C,’)*AH,;1(CJ‘*C,;1) .
Y Reosd ﬁgo(uAH( )+ R g@(UAH‘ )+ R’ A7
aJ K¢ Jd dc 1 |:Kg (Cpg — i) K, (C/Q_C/ﬁl)]
aa(WC> R%cos?0 agz;( ago)+ Ao, LAH Aoy, T AH Aoy, +
R* 20 90) " 9o\ AH Jo Arb, FOyP i 5w i, AR U8 Rk B XU o)
SAH+ PAH _RdAH - WaShAH7 (1) %ﬁ ’ F ﬂﬁﬂ?ﬁ;"‘zﬁ%:

. c A AR EE . ¢ DAISTa]. R Dy Bk
e Koy Ko K, B2 Sifn), 8 FJ7 ) b R i i
PHOREL. w0 FKF G, PO r e, S
NEHEBGE S . RO TUTREI, W MR ERI

75 eI AR X Tk i R ok B . A
P ABFFER R UHEL . B A B 1) FoR
BB BESE o TH AR AR -

z—h

ﬁqj’ H (Sov @)y‘jx‘—f‘]ﬁE%%Ea h(?ﬁ)ﬂffﬂﬁﬁﬁ%
JE . FERX—HEE AR T, A 2 SR ~F e Jy R ]
SRAS S5 e H UL

WZLU_R(Z)S@(% U%I>_%<% E?AH)

o(p,0) =

20 ° 50
(3)

HAEE 7400 20 J2 . B B BOCh X i 2 T2 &
B, o {H 4 HBCH 0. 005, 0. 019, 0. 042, 0. 069,
0.097, 0. 125, 0. 153, 0. 181, 0. 208, 0. 250,
0.306, 0. 361, 0. 417, 0. 472, 0. 528, 0. 583,
0.639, 0.722, 0. 833, 0. 944,
2.2 HnEidiE

ik PRSP S i O R A, X TR
SAL W BT ) I S 4y AR OB PE Y AR .
GEATM BRSS9 8l BR324 C
RIA% T . s B P AL . IR T 2220 4% =X
JrsFAE, RN E P E S 10 min, ZEAHIAR
e R U B ) A8 20, (A5 5 #2062 CFL 2%
Ao B wAt/ Az /N 1, Gl AN, KRS T
BEAGHAERCE SR0ENE, Wk T FER T 2508

=
AH((‘HH — C[) . 1 F1+1/2 — szl,/’z o
At Rcost Agp
Finpe —Fiap _Fk —F K, .
RAO Ao R?cos?0,

AH,‘(C,;H _C,') - AHifl (Ci _ Cifl)
A¢

+

AH,"U,"C,‘» U,‘}O,
F - { (5)
AH,' . U,' ® Cit1 o Ui < 09

AH; +V; « costl « ¢;, V, =0,
E; :{ (6)
' AH, 'V/ ] COS@' Cj}l’ V] <O,
Wi e W, >0,
F, = { cr e D)
Wk 'C/e—H’ Wk<0.

AR, [P A B T T A
PEVERIH/IN . WOt 978 4 32 R F A0 KBS
AE3, FEAKF 5 ] BB R RO 45 m* /s, dEEH
Ji) by )2, 1 km DUF B B BRSO
10 m*/s, 1 km DA M EEY BARBE N 12 m* /s,
2.3 {kEidiE

GEATM ¥ RE 1% 5 | i 4 5 5 59 55 368 500 1)
BREh . SRR VAR (IR TR IR =
AR 5 AR TRE I EEM RN S, BT
TR BRI R AR, O TR SRR,
X EEA A R RS LT AR R, SO, 38 i 41
PRAE I ) B R R A 5 Tl e i 2 Ak 2 e Akt R R ol
B IR, X — i AR S 1 KA SO, 1k 27 4
FE BGIN SOT MMk B2 DT X i R 6 1) ¥k B 43 A
FEAREA

SO, 4 Ak b T A0 45 M B 1k 5 WA 5% Ak
GEATM R4 M (1 2 B8 235 R L S RS . 431
THRIX WGA o AR  at J) Ee2E F AR

Kaem = a Kaig + (1 + ) Kegs s (8
Ky Ko s SO BEZEFALR, BAE s Ko
RS Ko BIRAHFLR o BRI o HE
#i%, Ko RHBRES TR, Ko R Tarra-
son"™ S HUA T 5
Ky = 0.1e 31, (9
Ao, TR AT R A0 i X [a] A
R 35 K,

ch?,s:K[l—O.élcos(%)] (10)
K= KEQ_'_J;_OL(KP()LE *KEQ)a Qp)



x A B % 30 %

508 Chinese Journal of Atmospheric Sciences Vol. 30
Kgq = 4.0Xx10°%, (12)  GEIAMY | 2Bk 5 XA B 55 H 0> (Center for
Kpog = 1.3 X107 4+ 1.1 X 10 ®siny,  (13) Global and Regional Environmental Research,

2n(J] —9D) A=0, CGRER)™ 45 20 2R (It i HEOE Sl . o — 2%
y—d 3 T ROSTEHEUR. EEREDASER. HTAS
el A< 0, FRIEML BRI R B s I B

A, H R YHistE], J oA fEmSH , A HERRE,
2.4 impEEEE

TURE SRR 2 X0 KA o 0 I 25 93 A 72 A= 1
FRW, B R Y i B IE BR LS [
IR I A f 3 LR 1 b TR Y PR B
2.4.1 Tk

FETF Wesely " i UTRENLE] . 38 53 T 10 e o JiE
THE ALY ) T Uik & . T UIRE R m i
TIRAFKS

v, — 1

m+Vg, (5

K, Vo ORI, r o 2s sl D124 P R 5K
RS E AT R r R BHYLR S Vo E
FIUUREHE
2.4.2 R

BULRE & — N2 =My s i, &
GEATM 3= 222 J& i T F vl 3 300 18 DT RE
B AT NCEP #55 #r %0k S CMAP [ K 55
W R K o R AT IR TR 1. GEATM ¥4 /i
R AR S

W = Wec, (16)

K, WO RIRBDIRE RE % ARG KR . M
RTG53 AT LA SAG 2= ) Bk B . ARk . Ridz
IrATEER A G, R R B AR BRI
A PR DL K =AU AN S I IR T R 2R B3 B
H2.0X107° P, 5.5X107°Pr¥, 1.0x107°P,,
1.0X107°P,, 6.0X10°P*%, 6.0X10°P%%, P,
/NI K B (AL . mm/h)

3 IRHERALE

B T A T HE R 2R B A, — 2R
FSTRHECEE . A FR ALY . BRSE I
Yifd s 75 YRR BRI R A2 AL/ . SRR
ATRAEESRAS I, BT HEI E 2R 2 RS
BFFE IR FE S BE (Emission Database for Global
Atmospheric Research, EDGAR)" | £ BRE & W)
Jii 44 54730 (Global Emissions Inventory Activity,

XA HE G TS N5
3.1 HmELY

GEATM f{ii i iy SO, Wi HE £ 4 R 1995 4F
Oliver 234 EDGAR il 2 ) SO, 1° X 1" 4 ER4E
FERHEBCRRE . TR a R ARk
AV EERHIRBE . FRARIRAR A B Tl 3 #2724 1 SO, .
XN HLIX, Sk T4 e PR HE A A B, A B
S X A HERCRAE . AEAREHBIX, 2R A 2000
4 Streets 457 k) CGRER il % M HEBCE U . 5
LT » GEATM ¥ SO, HE 3 Uy AF B P-4 HE
(BN, gem ? +s '), Benkovitz Z2 5%
TAERY, BRI EEHREZ S SO, B &
[ 1. 4%~5% . Pk, AR Moo s X o R 4
B G R HE AR 590 T H M X A 7 R
EHEBEHOR 25 BHE R Y 3%, Sandnes 5
Styve ™ $g . L ZPE 230 SO, HEACE I 2=
AL, . GEATM Xt /M LA K Hh [ b 5 s
K& T SO, EHO I ZET 284k, [ & T HEeR
BAEPHERCR R 2520 . T E ZRHERCR N F AR A HE
JHCRAL T 25% ., Chin 251 F1 Rotstayn 452! i T4
iz T B % BUS TAREFRIRICR .
3.2 AFEK

R AR VDML 32 L e IR B S 5 o
VEER YD FHE . A 25 3t i X K T 1 55 DRk
P8 3R T I LR N e S v, TR YD R
My b FeAE W o . ORI T R g

Gillette™ F 1978 44347 T V3l 55 1 17 X
KR

F=A(u—u)u?, 17

H, A R REE. White ™ F 1979 4E#2 1 T 3%
TR B (Y VD R A 5K

F=Ax261x%

L x uy ug?
B {1415 17,
(18)
Tegen fl Fung" " #£ Gillette™™ j T/ LRl FXf 4
BRORVIAT TR e, SOR + <1 pm )|
AHrR (1 pm<r<<10 pm ), FHAT 4 (10 pm<r<<



34 TG A . IR R R (GEATMD 1 @y S H B IE
No. 3 LUO Gan et al. A Global Environmental Atmospheric Transport Model (GEATM) : Model . .. 509

25 pm) | 40P (r>25 pm) ZEPURS TR SIEE . AR
AV b R A . R D S - 8 K A S ]
P, YDA RGE R 6.5 m/s, Lunt Fl Valdes™
K J& T White™ [ VP HLE] . A T A 7K
L A KR A R AR 43 A X TR VR
M5 JE W i S S VD EE 4 B o R 0. 4 m/s,
Shao %551 il Zender 25 Ny, iz B2 50 7 1k A e
AN[RPRIAR VD2 (1 A v 8 DS A 0 £14) S B I O
Rt 7525z F RO HILE ol AR A B AR i 2R 5%
R R, Rk . R B
PRAF IR . ST B TR FR (A VDL
Wang" " 7 2000 4E$H T BT AORHLE L84
TR T RARGE . B DL ST H e BEAR B X
EIPEIEH . GEATM L It Ay J filh 176 HUBS 482 34
VER YD FEHE , [RILRG 25 18 T M A 5 o
ARG A IRE T T DL R R
RGO TR, E2REt, 55
BRIV HLEIA M 17F 2 S5 AR KB A 2 P
HEETRESSEERNRZE, Wi TARRAR D
Ky iE ., AR ER fZ 80, 7®
GEATM th, ¥R IS IR (r<<2. 5 pm) |
FAR (2.5 pm<r<10 pm) FIFEA (r>10 pm) =4~
B, M4 Zender SFM HRUERY 200 BB R IDE
A SRR VB ) 1626, 70000 14 %,
GEATM o, E2vbid el iy T 2ok
.2 Uo.ij Ry
EJ:AM%EM%1—uQ)(L—R;
A, FREDHEECR: kgem s D ARl
EIPPRIE R B, A SCCN 1. 28 X105 A, N SLE0 15
FIWEEL BN 2. 9X 107" E SRRV R
u,’]%ﬁ%f{%ﬁg, ug.i,j%”ﬁﬁ‘@jﬁﬁﬁ; RHXEIL:*HW“
MREE s Ruo A2 FEAHXTE B
EVDAE REL E b RAE DA 55 . 132l [
K257 o S AL ] g
E = Awge * Acit * Aow s 20
H, A BB R B TARYE Matthews ™! $243t
() NASA 43k 32 Fi - 3R FIZEBRUA LDAS #2411
UMD H B8 S0P I 82 Green TR
Avge = 1 — Grean- (21)
A HEBHL, Zobler™" iy NASA #2417 43k 27
Fl AL, B NER T A i AREE VDAL,
&R R R A —E R EE ). Horp s

),u%

TR R R FEARD LR, A e
RIKFEERE nTh T AORA
— 1 Soow

Asnow - 1 5 b (22)

S VKT T 1 (LA kg/m®) . BUH NCEP i
SyMTEERE, Wiscombe fil Warren'*! i) fiff 53 3 BH 38
T L2 100 kg/m’ s Bonan™' A k24 Hi i 58
K EE R, IKFIEEHR 0. 05 m, FIL, #ix
R SRS ERT 5 kg/m’ WA,

4 =XIIE

K 56 5 I AT I AR E R B B ULRE
GEATM H ] NCEP Fo347 ERHE 8 L5 5 4K 5
XF 2003 4F 12 7 % 2004 4F 11 H 2Bk A4k,
PR FRIR A B b A R I Y I 2 AR AL AT 1 RN
PSS - A PN A A0 A5 PPt o 7 1 4 DX Il
AR . 2003 4F 9~11 H TR0 4 ik
o AR AT NCEP F70 1 BTR K23 B R
"X 1°, FEHE W 21 2, HMKZESHEHK 1000 hPa,
e )2 U 100 hPa, KRR 4% 2 T X 1z 19 467
P REHATERAMEZEE . LIRS %55 o i B RR

EXI-
4.1 BERETEDR
4.1.1 5 WDCGG m 3569 iz

SBRIRE SRR oL WDCGG #h78F 1990
B, B A BR KA W N (Global Atmosphere
Watch, GAW) | 5% RAF S LA S A 1K
FRSCAR T AR = AR S A S AR Uk B B R
WDCGG 5T SO, [ UL £ BB B 32 B4R th 72 RR
ALK, A ST T KK P Fifi b DX 7Y Jarczew YL
ui(51. 82°N, 22°E) Fl Uy ¥ i X () Leba X u
(54. 75°N, 17. 5°E) BRI A S as R A T UK

H TRt 2 SR AR 2 A% P 7 X S5l ) -
PP PR 0 o 700 P ORI BB K 19 ) 2 )
B AR AR o LI F 2552 UL A 1) b B
ST R (520, PRI 3 0 SR A AR B
S AERDT—JrTH I0 S UL ES 0 e e P AR
bR Ry b e B AR AL 55 X3 B AR Ak L [m] 1 9 &5
TR It LIS ik B AR A BB A A — e FEEE R
e DX 3R B2 R AR AL AIE DRIt s 3000y YR 00 50 90 114 e
R B P 2 SR A U R BT LA R A T B
k.



xR 30 %

510 Chinese Journal of Atmospheric Sciences

Vol. 30

I3 WL g SO, H - 249 J3 {8 55 451 Yy e Jig
PRI Sz SO, LI B2 B 22 [R] I 0 A X
HHRE A% A ) B i 45 SR AE AR R AL 3], A4 7 SO,
Rl v B BE Pl 280 5T A GEATM B 401
SO, ¥ Bz BE 1 i 22 5 0 U I /- SO, W BE BEF- fih
4 R BRARGF S B Jarczew WG F1 Leba
LI SO, Yk 2R L

TE Jarczew MM, , 2003 4F 12 A & 2004 4F 10
AARE) SO, H Xk B2 WL 2 332 4>, WL
W B2 BT 42 S AUV B BE P it 2 A A OC R AIGA 2
T 0.694, & la 7~ Jarczew LM sk v & R G S
R EEAFIER I N - 2003 4F 12 J 2 2004 4F 3
FZHIX FESR R MRS S B RIZL, Fek
TEFEE 14,79 pg/m’, HAET A 29 H., &K
TRy — 3. 6 pg/m’, HITE 12 J] 31 H;
2004 4 4~8 H , 1% X EEIE R E IR, {HTE 6
J20~25 H, B3 T — Bk 8 md #
IR IEPEAS] T 7. 99 pg/m; 2004 4£ 8 T A
210 A, B BEA P, A8 Al iR B BOR.
GEATM F5 4014 ¥ 82 BF - il 55 00 00 179 ¥k 32 B P
MR AT BT, W AR SO, By ¥ B2 1 Uil
FEABRBAURE ) s A EAE T X — X F
TRV BT A R AR . RS2 2003 4E 12 [ & 2004

A3 H MR BERESFAR BN 6 F R R A v FERG hna #R
B3 TARFAIAR IR, 7F Leba WL 55, [A—mF 814
B SO, H -2 FE WL £ 48 24 336 4>, SO, WL
TR R 1l 4 S AL B R - il 2 A OC R BRI
T 0.663, & 1b iR Leba Hi[X ) f5c K IE JE S H PH
TE 2004 4F 1 F B A)FIT ). S R BESFAE 43 301l 35 2
720,77 pg/m’ Fll 22. 77 pg/m’; 2003 4F 12 H , %
XA 4 IR EERS IS A2 X JLIRIG(E AR 45 R
TR R B, 2004 4 2 IR S AW, X
W JERESE W%, 5 H 7 HI)G ISP EFEAR R 2
H—2 pg/m’, 7 H AR I, Bk
JE BESP- i 2 A8 Ak 5 I 25 AT AR 47 R DT TE , BRI
S B MEARGH, (RI TiZH X FE AR
AEACFRE o
4.1.2 5Bk S0 A6 b i

Sk e A S FE B XA B RE T, f
GEATM B4 1) 2004 48 SO, H -2 4 g2 5 v [
117 A1l T3 G5 P AW T000 3 1) OB 00 5 4 a2 4 7 9k A G
PRI, SO, H P XUl e B2 (2004 48 1 H & 11
FO i E PR I Sk g k. 3R 1 BoR, BNAS
T 5l SO B A ARG 0 AH G, SO, HF- 3k
JEAHC R B0 T 0. 50 pMEmlsh A 47 4>, Hrp7EdL
oL R, RUEEAE 28 AW, P RAE OC R EGR

25j @) WP Observation
20 - } ------------------------ L Simulation
15 1 | %
%lwilﬁ ih
oo s h AT M ; f
s 4 i K‘ A 1 i |
g 0_ | h { \ \‘ i " J | i N i
§ 59 [V HX v U Wl Y bl e R AR vv V)
% 104 4 {4 Xf‘! -JLN__\[{ x] l: ¥
g Dec ' Jan | Feb | Mar = Apr | May  Jun = Jul ' Aug = Sep . Oct
§ 25: (b) WP Observation
8“' »d oy r L Simulation
E}Z 151 l
o1} |
g 107 " ! ‘
o N : nh ‘ #
8 5] ¥ " ‘ ! }{; \ !kv i l\x [‘rﬁ
LN T \'\ T R \La A , A N TR
0¥t e W ? N Y
¥ WYV L
54

K1 WDCGG ik 5 GEATM A SO ¥ FEHFHIZR : (a) Jarczew WM ; (b) Leba WL
Fig. 1 The SO; concentration anomaly curves of WDCGG sites and GEATM: (a) Results at Jarczew; (b) results at Leba



34 TG A . IR R R (GEATMD 1 @y S H B IE
No. 3 LUO Gan et al. A Global Environmental Atmospheric Transport Model (GEATM) : Model . .. 511

F1 HEESVNE SO, HEHKE S GEATM &R H & RIEXRH
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