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Abstract GADS (Global Aerosol Data Set) data and software is adopted to calculate AOD (Aerosol optical
depth) (A=0. 55 pm) of four types dust aerosol (accumulation, nucleus, coarse, transmission) for winter and sum-
mer. The result shows that the extinction coefficient and vertical geometric thickness of aerosol take a great effect on
AOD. There is obvious seasonal and geographical difference for the distribution of global dust aerosols. There are
four typical regions in the world for dust aerosol, located in North Africa, Central Asia, West Australia and North
America respectively. The intensity and extension of central Asia dust aerosol in winter are larger than those in sum-
mer, while those of the North America and Australia is just in opposite. The maximum value of AOD of dust aero-
sol exists in North Africa no matter in winter or summer. Dust aerosols absorb shortwave less than 8 pm weakly
and its absorption band is in 8—11 pm. The extinction effect is mainly caused by particle scattering less than 8 ym

and absorbing larger than 8 pm.
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Table 1 The mean of optical depth of dust aerosol in different region for summer and winter
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Table 2 The maximum value of optical depth of dust aerosol in different region for winter and summer
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Fig. 1 The optical depth (A=0.55 pm) global distribution of dust aerosol: (a) winter ; (b) summer
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Fig. 2 The optical depth (A=0. 55 pum) global distribution of accumulation mode dust aerosol: (a) winter; (b) summer
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Fig. 3 The optical depth (A=0. 55 pym) global distribution of coarse mode dust aerosol for (a) winter and (b) summer
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Fig. 4 The optical depth (A=0. 55 pm) global distribution of nucleus mode dust aerosol: (a) winter; (b) summer

50°N

0°

50°S

150°W  100°W  50°W 0° 50°E  100°E

EN | T .
0 0.3 0.06 0.09 0.12 0.15 0.18 021 AOD

50°N

50°S

150°E

0°

150°W  100°W  50°W 0° 50°E  100°E

[© N I N B 1 I —
0 0.02 0.04 0.06 008 0.10 0.12 0.14 AOD

150°E

B 5 KEMBLETI L SEREFEE (1=0.55 ym) £ERGM: () £ZF; (b HE
Fig. 5 The optical depth (=0. 55 pym) global distribution of transported mode dust aerosol : (a) winter; (b) summer

FRRRYD A2 S O U0 2 R IR Ot R
TUEkER R — 28, 5O~ P A %
EENE XS Vb AR U S LR . A LA
A AR AT BOLH R (85 R (E
ZF@mTEZE. [HREENE. LM X EHER
DAL R TR AR 535k,

T BAT KT A AR . JE A X A T AL g
TUYL AT R B L O A P r X,
B oS AL L 5 A S e L b e 14
AW AT Em, b1 226 .
KRATRESEY, EIVIEZ AT K2, 7
ARIEE L s AR DA P IXAL T, R



23 DA WA BOL IR W 23R A6 T

No. 2

MA Jing-Hui, et al. The Optical Depth Global Distribution of Dust Aerosol and Its Possible -+ 161

WG EA Sk P s X, o AT
FEBE P 55 R AG, BRATPIL VR, A E &
LI

ZE ETIR, Jtar R B o ke AR R B A K
HYORAL R, KGR R AOR R 78, AT
HURL- 7Y L AR R B AL S B /N — AN . T
PSP AT HA G2 A R
3.2 4MDASERHNEMMEMEZSY

T A TR SR iR A R HANE i YRR T DA
I ORI I R S R E R — B SRRSO T
BRI F SRR, B TR,
TG BITEHERL WL RS, AU R
L JEXRAE T
3.2.1 A raHdea

BIreHOE R R IEA . R REEN
JEBR B 4 RS R B A M [
ORI g

TERVE TS o A 25 E AT T . RIE I 58
SRR Bt O K A 728 A 5 4 Bk T 2 T S BB D
KA fe., Hr, EFEE —EMRiR T, 2
T S8 R0 SIS 0 R S A 01 3% s AR IR U
FIZ IS RE T3 A X R /N . ST 1) 248 X B B
PN R ;R R A X, 3R WA
SRy Z, IRRUY . WAERERFERTRMIX
A SRR 6 P RALRG, & MR I 3 1 BCR
KR F Carlson Fl Benjamin' ™', SR Fi (4074
J&0=2.6 g+ cm *, HITHHEBUE T A K
T AR AR R (] 6), <8 pm fEEST. &
P53 48 H0 3 B A AR AR AR N, A X (R 3 <<
0.2, £ 8~11 pm JE I, & 4 5548 550 38 48 %F
I T —RRAE, BRI =>0. 6. 5 R4

1.2

(a)
1.0

0.8
0.6
04
0.2

Imaginary part

0.0 10.0 20.0 30.0 40.0
Wavelength/pm

XV o SR G A Y BB Y s B — A i/ MEL, a0
AR — R, U BH T A S I it
BB AR S RO E 8. 7E 13~15 pm JEH N,
WAFTE— PR RE W . X =>18 pm By K
W VAT A W SR A AR 58
3.2.2 B ARM. BT AR KRR AR
B, R R B E

B SRR O T BRI 52 A 5 48 B D K A AR
FCFIRLFIG 3 AT . A S TR <15 pm B %8
9. ORI A RE IR RIARTE B R (FE 0. 005~
60 pm Z[AD, FrLL, WA R ICIeFE K s 2
R B, ARV ARASBEZA (B T

4 PRIV A SIS RO R B U R
FH G R B A I By B MR B B K, 3>
0.04, HBFEEMNZE, 7£7.5~9 pm KN, H
BRI R B — D /ME (<C0.05 km ™),
Ut BFDALRL AR Vb 2 A0 I ORT 1 e B L D %) 4 5 3
JERETI 8. BN RBORZ . RIS FUR T,
BRI, 31X 3 B IR I K 0 35 R HL A A TR Y
AR, OB R R <0.01 km !, XK <5
pm PR S OCAE AR R, 3 Ah— T 6 E
R P TE B 9~ 11 o, X IR ISR FIORITHK
SRBORUL, HURIRT <7 pom [R5 S RO 7
B (3>0.04 km™Y), RUA/EAES (3<C0.04
km ") XFF>7 pm B5R S WORCVE 3G R, U
YERIIRES . oA 3 Fh 70 0 W e 32 BORN 3T R %K
B K 3R BAT AR AR R LA, <<8 pm (R
SR R BOR T WO R B, T B ) I I8 B 3 Tl 4
STTFOCVE R EE R RO T . =8 pm 48
SRR BOR TR R 8 0B X I i B Rl 4
ST A A 22 f ok IR S
3.5
3.0F
25F
20F
1.5F

1.0F

0.5

0.0 1 1 1
0.0 10.0 20.0 30.0 40.0

Wavelength/pm

(b)

Real part

F6 PARKERENIHEN (@ B, b)) ISR NE L

Fig. 6 Complex refractive indices of dust aerosol dependent on the wavelength: (a) imaginary part, (b) real part
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