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Tab.1 Estimations of Moran’s I for the environmental

pollution incidents in China based on Monte Carlo method

=) Moran’s / E() Sd. §20))
1995 0.003 -0.03 0.104 0.365
1996 -0.046 -0.03 0.105 0.473
1997 0.013 -0.03 0.098 0.302
1998 -0.086 -0.03 0.107 0.317
1999 0.081 -0.03 0.104 0.134
2000 0.065 -0.03 0.102 0.149
2001 0.232 -0.03 0.099 0.016
2002 0.225 -0.03 0.099 0.023
2003 0.154 -0.03 0.103 0.055
2004 0.216 -0.03 0.101 0.020
2005 0.169 -0.03 0.104 0.037
2006 0.183 -0.03 0.107 0.039
2007 0.019 -0.03 0.105 0.287
2008 0.157 -0.03 0.097 0.044
2009 0.156 -0.03 0.087 0.031
2010 0.104 -0.03 0.058 0.021
2011 0.096 -0.03 0.053 0.014
2012 0.248 -0.03 0.065 0.004
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Fig.4 Moran scatter plot ofenvironmental pollution incidents in China, 1995-2012

(Cio0s, Cao0, Cae, Caorz Tepresents standardized value of environmental pollution incidents in 1995, 2000, 2006, and 2012, respectively)
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Fig.5 Change in the center of environment pollution incidents in China, 1995-2012
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Tab.2 The center of environment pollution incidents
in china, 1995-2012

i AR RN =25
ZPEWL) FEEE(B) Fifa/0)  Jim BEES/km #R/(km/a)

1995 113.867 32.340  47.04

1998 113.505 31412  30.08  J4Fg  117.67 39.22
2001 111.306 29.570  36.79  PiE§ 31873 106.24
2004 111.134 30.573 3586  74lt  113.07 37.69
2007 114384 32505  31.98  ZKdb  420.09 140.03
2010 116.626 32.868  113.54  Zidt 25235 84.12
2012 116.122 32.547 10625  ViH§ 6639 33.20
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NEL REERAF R VTR @RS Hlde bR . 46
BTG YR PR IR BE TR RN b Ty 2 A A
K BCH ) 1 B8 £ S 80055, FH SPSS 4 47 Sper-
man's FHOCH T, 45 SR WK 3,

455 2 A (2008) %t H [ 1993-2005 4F 1 PR
TG PSR R A M A R, A ET LR B, FEAR
SCIY 1995-2012 4F B AIFFE R[] R BE Py, BR85 5 e =
RINFATIRE R N O I NP EWE7 S
TS R % A 5 N5 GDP A R BN IR
15 YRR AR B AR WIS T
b SCEH R IER (2B KT 1) S B i R BE TS iR
PRAE LT, 8815 Yo S 5 I 1 42 ol R
s FLUR, Tl Al AN B0 45 5 e e R AR B
TC L EM IR, IR WA # A (2008)BFFE N K 1)
“FR 22 Tl A b B0 T LU K 22 R S
TEAR SR 5 Al X BR 58 15 Yo 2 1) 5% g 5 22 R
FEF AT A5 2 AL A4S BN SE A B T A4
PR AL R IR FE RS &, X

=74
5

R3 HMREREHLERABEEZRE) SN MEREX LS

Tab.3 Correlation analysis between environmental pollution incidents and external factors

F0K3h AT R SRS Y i KIG YA RAT5 etk I 5 Y =
15 RWHEROKF Tl K kR -0.695" -0.653" — —_
T AR AR -0.712" —_— -0.706" —
M R 25 ] -0.738" — — -0.408
G0 KRR T- A3 GDP -0.801" -0.735" -0.794" -0.396
Lol A Ml i -0.294 -0.510" -0.216 -0.328
SN E -0.801" -0.735" -0.794" -0.396
KT BANPRTIRAPSY 1 -0.684" -0.623" -0.680" -0.205
AR RGEAEL -0.801" -0.735" -0.794" -0.396
IRBERAT RDTIEL -0.462 -0.286 -0.453 -0.266
IR HKF TG PR -0.808" -0.737" -0.796" -0.405
B8 AP WY 1 0.871" 0.832" 0.861" 0.514"
PSS QN U S e S -0.528" -0.434 -0.531" -0.120

T *45R p < 0.01, %R p < 0.05, M B EUR 1R .
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RS AT TN, B TS YR 2001 4R J5 T 4G H B
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HEAT A5 (A AR 82 5307 5 IRl 3T 4.1 /N5 53 B
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(ST) S BRI W45 7K T I PR DR A LA B (EPA) TS AT
MR RGENBEW) S W PAEE 456 58 1 R 58 15
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IS FE7E Matlab2010a 2B, 50 Lk 4.
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Az B g PR R SV E AL EA TR0 53 HT

(1) &5 KK 5 P55 Y1

N3] GDP 7E [ 7 2500 AR o o6 P45 5 G 4
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Tab.4 Spatial panel model estimate results for the influencing factors of China's environmental pollution incidents

o Sar-Panel-FE Sar-Panel-RE Sem-Panel-FE Sem-Panel-RE
B4 tfH £ HH B34 1fH B i

intercept — 20.763443 1.5548 32.614146 2.1650”
AGDP 0.000793 221377 0.000319 1.0028 0.000864 1.9814” 0.000086 0.2393
SI -0.005093  -3.3013"™ -0.003425  -2.5099" -0.006213  -3.6951"" -0.003292  -2.2059"
EPA -0.100170  -2.1890" -0.006532  -0.1875 -0.175791  -3.8935™ -0.022315  -0.6246
EW 0.004680 1.0150 0.003033 1.3131 0.007079 1.5197 0.003913 1.4932
EPCI -0.000085  -2.5082" -0.000060  -1.7833" -0.000064  -1.7492" -0.000058 -1.578120
W*dep.var 0.397992 6.4315™ 0.399966 64559 — —
spat.aut. — — 0.470981 8.0239™ 0.417684 6.4565™
R 0.5524 0.4991 0.4604 0.4961
corr-squared 0.1200 0.0092 0.0927 0.0066
Hausman ¥;56; — -8.7936 — -13.2997"
LRI 207.4469™ 101.7929™ 212.878™ 97.3890™
log-likelihood -1749.347 -1802.174 -1746.632 -1804.376

L+ FIR p <0.01, %3 /R p < 0.05, *F R p<0.1,
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Spatiotemporal variability of sudden environmental pollution incidents and
influencing factors in China, 1995-2012

DING Lei', HUANG Yalin’, LIU Yunlang', LIU Chao’, CHENG Shenggao'
(1. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China;
2. School of Public Administration, China University of Geosciences, Wuhan 430074, China)

Abstract: Understanding the complexity of spatiotemporal variations of sudden environmental pollution inci-
dents and quantifying the contribution of their driving factors are important for effective environmental manage-
ment in China. In this study, we analyzed the spatiotemporal patterns of sudden environmental pollution inci-
dents and influencing factors in China for the period of 1995-2012 based on the Exploratory Spatial Data Analy-
sis (ESDA) and Spatial Econometric Panel Model. The results indicate that: the frequency of environmental pol-
lution incidents was gradually declining after the initial fluctuating growth and the high-frequency areas were
mainly concentrated in eastern and southwestern China; ESDA analysis revealed that China's environmental pol-
lution incidents were random distributed from 1995 to 2000 and agglomerated after 2001; in recent years the
high-frequency area focused on the Pan-Yangtze River Delta region; the high-frequency center moved rapidly in
1998-2001 and 2004-2007 as a consequence of the regional industrial transfer and high pollution discharge pres-
sure, toward southwest and northeast. Environmental pollution incident was different from pollutant emissions
and is not an inevitable outcome of economic development. It is mainly related to the level of pollution control,
government environmental supervision ability, spatial effect, and other factors. As one of the most important fac-
tors influencing environmental pollution incidents, spatial effect mainly included the spatial proximity effect and
spillover effect. In order to control environmental pollution incidents effectively, the government should formu-
late joint transboundary pollution incidents emergency response mechanisms within regions based on regional
pollution diffusion and transfer.

Key words: sudden environmental pollution incidents; ESDA; temporal and spatial evolution characteristics;

spatial effect; China



