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and r for coefficient of correlation)

70

90

K2 g IX A
Fig. 2 The target regions

100 110

D AR (X0 T A7 8 e (X KO

SCHR ORI . R RN 3—5 H L&
TR 68 KFER 911 . &F N 12 R4
2 A, B AOD WA Z=FHME, K AOD 215
N A RE 2 B 35 L R JH 25 - 2 AR BE A8 Sk i 3=
A REBCR B AH 2 38 i T — S8R AR g T A
20 FRLLL ARk AT T A 4 T AR 10 Bl
RESEAFW R UEREEZH AOD A
AL RFAE [ I SCRE % S WA [] 22715 A E 2RI .

IS 09 7 A 22 96 1E 52 bR K00 fift (EOF) L Mor-
let /N 237 . Fourier 3% % . Mann-Kendall JE &%
o5 7 12 (TR AR MK A 36 ) 4 e i 1o £k 3+ R0 3 3 ¢
45 55



539 Wl Rk BRI 380 nm P IBOE 2 JR S A 4 AL AN 38 AL s 515

2 FRE AOD 1y X 3 FRfF

2.1 BSEFHLH

1980—2001 4F & [ I 75 457 ¥ AOD ) 43 #i
CE ) 8 7 4 [ B 43 1l X 1) 4757 B4 {E 41 35 £ 0. 2
DA v B RO 57 T 1 968 2 L R VI B 0 )T 4
bz o EEE 0.6 DLE. PL100°E B TR E P
R AOD sp A fg s T B & B9 g b 22 5, K = R
Ay AOD AH 25 5 4, 7 A FB 09 2 b DX 880 2
T AR AOD KA X 5 100°E DUAR X, KT
R U 2R ) R U X (R RR R YL R R ) S AR
M BB AOD mEH L.

FEZAE A ¥ AOD B (EIW) b, 11 7 2 284E 1
H oA AL R AOD (EEAR, ALY )1] £ 1 9l vk J5
R SV TS JIT 8 TR A R o (L X 43 S T e o
FEH VLI R A 52 A TR 45 e AOD 32 i 1
K. MM Fas AOD R IE ., &5, 5 <jiE
R RN R R X R R ST figJ& b 7 il
X AOD 38 Jim iy 3= S5 R 5[] B B0z 498 S8 o, fiff 3
Ho X SR G E R EEE R . 3—4 A & E K
A3 X AOD i 3 3 18 K, DY 1 2 3 A0 73] o R i
HL XA Ay v {H X5 B 55 25 AR a8 AOD i 4
T R M X BRAR SR E 0. 8 247 . A, 7E 4 b
SAEMHNSEH AR BT KIEE A AOD EE.
X B CFERRBOL R U B £, il g2
mFA AR, 5 A.100°E LG # X 1
AOD ZEAEH /N 5 LAZR o & e B Hb O B B 8080538 4 /)
HASMOAE — g, 68 H . & E K0 X
1 AOD 75 Ak A K 35 s A5 98 /b, {H g 88 75 4t 1) AOD

L (a) _
2.1 R
1.8 |- : Loa%
‘ 7 o HE
1.5 1 . A%
i
1.2k Pos
g s
<09 4
0.6 -
0.3
0.0 -
| | | | |

! ! !
15 20 25 30 35 40 45 50 55°N

R B /> i 7 A R T O BT /N LB AOD
WA . B F i T K I L R K 14 3 B ol 0 L K
50 TR A A S B R 2B X ) AOD
W, 9—10 F g I 5 A 4 9 AOD 34
55 0TS o 42 S 8RB0 5 1 7 Y9 HR R i X
AOD ZF# K HA L X A AN 2. f AR 36
TG OLAT DA H . e 8 A e LR e X = 2w F b
WA KD 5 T KA R KA A T
ST B A 4E 1 AOD [ #51R & s 50 o F i
FRICP FliF—Z W L RTEMBEK LHEEN
AOD #5575 K pg Hhy X R % v T e e e X
R A% A A TSR B A R AR I YT R
[F] ESf 7K P AT B W i 3 4t 2 (75 )=y i AOD
T BLAb . 3B 2 He e e (E XA B G, 7T RE A
WA B B = 45 LB, Krishnamurti 2 1) F
FLEE T WAL UE T X — 10

K 3a n THRESEN AOD #f 110°E i 214543
fii . LA . AOD 725 1k 5 AT W 8 1) 2 45 PR AR AE
Bt % 2 BE 3, L v 22 R, FE AOD i
25 J3 48 D 20 AR R S A VD A e Bk
25 1 2 AN B L IE B RK R 45 i AOD 43 i B8k 1
5. AOD fH, AR DL — 2 & Bk ik HE 51
ME— [ ) 1 S K T R T R CR A 7 28°~33°N
[6]) 421t AOD HIXF R, LT 5 F = H5F

Pl 3b Uy 25°N (R mE ) 1 40°N (ft £ b
T WS AOD ZAEFE A ERIMB T HEF W
P e B s« P R A AN DU s, AR F T
Ao A A () o B2 1 oK Tty
KN A s Bk Z=7E 110°E LAFG . db KR /N, AR
M RAL/N

0.9 -

0.3 -

0.0 I I I I I I I I
70 80 90 100 110 120 130 140°E

Bl 3 19802001 4F 380 nm AOD Z4F - F 45 43 A
() Wi TI0°E A4k, (b) F L L

Fig. 3

Spatial distributions of 1980—2001 averaged seasonal 380 nm AOD

(a) through 110°E in spring, summer, autumn and winter, (b) through 25°N and 40°N in spring
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Abstract

Study is undertaken of the spatial and temporal distributions and long-term trends of 380 nm Aerosol optical
depth (AOD) over China of 1980—2001 TOMS/NASA monthly data which are then treated with techniques such
as EOF (empirical orthogonal function) , Morlet wavelet transform, Fourier power spectrum, linear trend, Mann-
Kendall test (M-K test) and moving z-test. The conclusions as follows are drawn. AOD differs greatly in its me-
ridional distribution all over China. On an annual-mean basis there are two AOD high-value regions covering wide
areas and active throughout the whole year, which are the basins in South Xinjiang and Sichuan Basin, together
with a short-term high-valued area in South China as well as low AOD covering Northeast China and the Tibetan
Plateau. In spring, the northern values are higher in comparison with the southern ones except the high value zone
in South China. In summer the southern values are slightly bigger than the northern ones and the reversal happens
in winter. AOD in autumn is higher in the north than in the south to the west of 110°N and v. v. to the east. Dur-
ing the research period, the AOD at wavelength of 380 nm varies remarkably with time, thickest during spring in
most part of China except the Tibetan Plateau and thinnest in different seasons for regions all over China. Further-
more, variations in seasonal AOD are dominated by significant geographic characteristics, which are of two pat-
terns. The one for summer is a type with the south/west AOD opposite to north/east AOD and the other is a type
with no difference in the general tendency throughout the whole country for the other three seasons. Eleven areas
(Zone A—K) are selected for regional research of the spatial and temporal variations based on the annual distribu-
tion and seasonal EOF analysis of the AOD characteristics. There are five kinds of annual cycles for the AOD in the
selected eleven regions. The differences among seasons are decreasing with the latitude and significant in lower lati-
tudes. AOD in target areas and the national means show pronounced intra-seasonal/annual oscillations, as well as
significant 1-, 2- and 4-yearly periods. The AOD anomaly of China and regional representatives have been
weakened since late 1980s. During 1980—2001 annual-mean AODs experience the linear increasing trends
on the national and regional scales, whose increase rates have been slowed down since the period from the
late 1980s to the early 1990s, occurring from east to west and from north to south in China, with remarka-
ble inter-annual abrupt changes in North China, i. e. ,Zone A-F, H and K in this study. Except the decrea-
sing trend in January, most of the regional trends in different study months also have similar linear increas-
ing trends and decreasing shifts. The turning points of seasonal AODs in eleven selected areas also occur
during the period from the late 1980s to the early 1990s, especially significant in time series of spring and

autumn AODs for the eleven research zones.
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