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Abstract

Due to the spatial spreading of Air pollution, it is necessary to discuss the air quality from the view
of the multi-urban system, rather from the single city. The research on the cross board environ-
mental spillover of the air quality among different cities is helpful for controlling the regional air
pollution. Data from the China Meteorological Administration reported high values of API in 86
Chinese cities during a cold air process. With the cold air passing, the spatial pattern of the air
quality changed. Based on the facts, the spatial auto-correlation analysis is adopted. It showed that
before the cold air came, there existed spatial auto-correlation of API among the eighty six cities.
Moreover, the degree of correlation was influenced by the geographical distance among the cities,
the weaker the correlation, the farther the distance. In other words, the cities closer one another
were similar on the pollution behaviors and the condition of pollution spreading. However, when
the cold air arrived, which was strong enough to affect all cities in the region, the condition of air
pollution spillover changed partly. As a result, the original spatial correlation is still maintained.
After the cold air passed, the original situation was destroyed. The pollution materials in those ci-
ties, of which are serious in air pollution, spread around. It means that the air quality of urban has
the cross board spillover.
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BiESRERA XSS Bk, ETEMRTARTHESREFAEABRANRR, FLEAXIRA
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AR TS By BT T P] BEAFAE SR o« R R 4 R 1tk ) 23 A 7 2t e v L3 Tl 2 AU AR = R
AR 23 [ G v 7250 A KRty 86 AN T 0 23 05 G A8 40dAT T 400, H BIJRAE 42 =3 Bl A BFF Sk T
AT F AR, I EA T T kA s U R X A ] A G R

2. FEEHIE

25 8] ARG AT, o LLELHE ZJeAR DR AT, 2 JCAR DR AT AN B A G A BT o 3B I A 5% 43 M (correlation
analysis), A AR AN 85 2 AN Gu it & AR & BARTEA DS, SR AT A I Gt 52 H T ) 25 ) A
ML R A — A B AR R, et T — NGt BN 1) 23 [ A7 B RFEE AR SR 0, RN
H #H 2% 43 #1 (autocorrelation) . %% 8] [ AH G B 4 2 8] A8 & 1 HU(E 2 75 5 A0 28 2% h) iz Ar & I HUE A K.
EAH S& 2 T PE R BE T AR S0 R 3R 43 B 55 U T A B B2 (R B 3 S o AR AR S R AR B % o
WA MR E R, @EAWNMITE. BRor RS ik, ARSI, BB MR
B4t 779, Moran’s | 550447

2.1. =EBEEXSH

211 BRIESH
AR SRR HEAT A KON

0(1) =y 2 [2%)-2(x +0)]

Horp, Z(X) M Z (X, +h) 235l XA & Z fE S AALE X, A0 X, +h ERIEBUE, N (h) 9EEES A h 1) A
XHG g (h) BN R, [FEE, X h A g (h) EEIAT SRR A A . ARAETR L, w] DO Hak
XOFHOE . BAR, AR M R BEIRTS AR AR AN, AN BE 4 Wi AH DG M ) E f k.
2.1.2. Moran’s | 3§85 #h

Moran (1950)# Hi il & 2% 1] E AH M FE b & Moran’s | #8500, HAtH A X



| :nZiZjWi,j(Xi_Y)(XJ’_Y) )
(ZiZjWi,j)Zi(Xi _7)2
Forbt, nARREARE, w R BURAEREW 58 4T J SITH, x o x, AP BIRERE T FIE | AR,
KOGREASFI, 15 BN L B 24k, W)U, 4R Moran’s | SKbRf—AMHEAT T 2]
INBLROAR G e, JER I ~Yn  nARKI, ST 1o SSEBREFSLH 194 )R Moran's | K —1/n
i, BB A ILIE R A R, RIS A, R W B0 Ti%
HEECH L S A SO0 4 SRR R P = 7 K48t
1) BRSBTS F ROR RAEAR, e M BB d AR B R B/ T d B, AN
PR TE IR 1, TGy O
2) AWBHRETR: AT ZATRRRRER, HFAZRBZ IR ASCAN, HBELR, MR
FERETG IR 1, IR O;
3) KAMEIT R AT AU LA, P BIHEREA SURATHO k AMREA SN I RE A S, 1940
JEFEIA REAS AT R (03 B TE IR 1, 750059 0.
A T A T B P A, PR TS R 2 ] R R AT R
44t 5 T U R4 LRI 4R Moran's | 40U , TEAAZAE HIE I Z £3k
Z:I—EU) @
ar(l)
R E(1) R4S Moran's | M (Var (1) ki, HEATRABENAHI TR, & REA
PSR HAEAT L, 2 R BB L S REAS 512 IKBENLA 0 10425 Moran’s | F8E, AT 41 h
U TR, (EAR 4R Moran's | HUIZE (RIERZE M —Fh i it
(B 7 (AR MK LE 2553, 0T BAZE 26058 0 B0k P 1G22 75 R 09 0, Jtefr, L RKF L p
(F,  p ORISR QR 7 BT, JRZ 3. 7 > 0 &I, IREAS AL TE M 4217
M A2 <0 SHN, WHHARAREERNEHX: Z =0 WREASN R BN 5.

2.2. W

WS 2007 45 1 H 1 HZ 2007 4 1 H 8 H 3k 8 FKIF[a] o [ [F 5 H 4 Fa & A 11+ [ KBt 86 ANk
2S5 Qe e B . S P B 804 1) J5 5 2 2007 4F 70 B HA), #edb. ZRA6ZH0Om T 2. 3 4L
TREAERA T, I EHREE TR, HIKE RS, XFRSES 4 HE 6 HAR—RA R4 4
AR . K55 RABWE TS R AR 2, AR R s S5 fede ot . e 7 H, #
AR, EAE A RIES I A S I5 YR ECE W B R BRI 1),

MBI HAT PAE H, XA 28 S REsat b [ KB 86 AN T 25 S35 e 30as ARG SR 226 T W 2 (R S
3 Bt R Sisgsetom, 27 H, JUPFAAIL R SRR EE R M, M
D5 YR 2 ST YR B 23 RIS R S AR R A AR

R FRTEE SR A R IR T A SRR AR A O, B A ARG R . R AN B
r KBt T 2 S5 AR B RE 7T, AT LA 5 4 W7 AN ) DR 3 06 3 i 2 /=0 ) R Sk (S R i

3. HTEE%R 51
3.1 #HHE
S, RS H SRS 5 4 E Moran’s | 38304 BI%F Fik 8 KK 86 ANk i 25 <5 YLis




JETN, A

20070103 20070107

® 100<API <150
e S0<API<100
< API<50

® 100 < API < 150
® 50< API <100
© API<50

@) ()

Figure 1. Spatial pattern change of APl of multi-cities before and after cold air transit
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Table 1. Moran’s | of API with 86 cities in mainland China
3= 1. PEKPE 86 MEHERiTHIEHAI Morans’ | 383

AR Rk 1H 2H 3H 4 H 5H 6 H 7H 8 H
1 0.4026 0.3824 0.5748 0.3732 0.559 0.2369 —0.0699 0.1157
2 0.4143 0.3665 0.536 0.4694 0.6173 0.3526 -0.0019 0.1817
3 0.3922 0.3533 0.5693 0.4924 0.4999 0.3905 0.0002 0.136
4 0.3788 0.3585 0.571 0.5297 0.4326 0.3656 0.0179 0.1628
5 0.3759 0.3449 0.5757 0.5125 0.4274 0.3486 0.0303 0.1958
6 0.3191 0.3162 0.548 0.4994 0.3994 0.3252 0.032 0.1938
7 0.3081 0.3151 0.5451 0.4673 0.3692 0.2968 0.0231 0.165
8 0.2966 0.2995 0.5345 0.4603 0.3484 0.2843 0.0269 0.1693
9 0.2862 0.2859 0.5124 0.4512 0.3528 0.2724 0.025 0.1602
10 0.2745 0.2743 0.4919 0.4356 0.3333 0.2557 0.0206 0.1432
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Figure 2. Moran’s | of API with 86 cities in mainland China
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Table 2. Comparing global Moran’s | with k =2 and 5 on 6th
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