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Fig. 3 Distribution of industrial SO, emission of Northeast China from 2005 to 2013
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Table 2 The decoupling index of industrial output and pollutant emission of Northeast China
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Fig.4 Spatial distribution of factors division to the growth of industrial SO, emission
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KT 140.9% 35.9% -155.5% Ak 187.9% -98.8% -70.1%

1l 124.3% -31.1% —-72.2% F i 215.4% -22.2% -203.4%
£/ 131.4% -35.7% -137.6% NN 201.6% 88.2% -264.3%
AE T 149.7% -37.3% -167.3% EpiTi] 211.9% —22.2% -180.4%
PR 165.7% -0.1% -170.5% MR T 100.8% -6.6% -85.2%

HRM 166.5% 12.4% -244.6% FEFFR IR 118.4% -16.9% -335.5%
HIOH 160.5% 8.3% -206.0% X P A 124.4% -49.0% -32.5%

BB 197.7% -19.7% -120.4% T 92.7% 6.3% —75.2%

ILBHT 137.3% -0.5% -117.5% U L T 225.6% -1.6% -300.0%
AT 150.1% 95.3% -136.9% pNNI 67.7% 52.7% -146.6%
RIS 236.2% -46.4% -290.6% D 126.0% 2.1% -54.6%

WA 171.9% —27.5% -163.3% AT 195.2% -53.3% —254.4%
Bkt 71.9% -33.7% -51.7% R NI} 89.8% 15.8% -145.2%
KA 163.8% -10.2% -140.1% PR 182.3% ~73.9% -173.2%
HTT 140.7% -16.4% -90.5% SR 182.8% -33.4% -101.1%
DU 213.2% -56.3% -170.8% AT 210.1% 76.3% —295.5%
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The Spatio-temporal Coupling Relationship Between Industrial
Development with SO, Emission of Northeast China

Ma Li'**, Zhang Bo™, Yang Yu'*’

(1. Key Laboratory of Regional Sustainable Development Modeling of the Chinese Academy of Sciences , Betjing 100101, China;
2. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Science, Beijing 100101,China;
3. University of Chinese Academy of Science, Betjing 100049, China)

Abstract: In order to find the impact of industrial transformation on the industrial pollution discharge and its
spatial pattern, this article analyzes the dynamic coupling relationship between industrial growth and SO, emis-
sion with the index of decoupling coefficients with industrial SO, as the object and prefecture level city of as
the unit. It was found that the industrial outputs of cities in Northeast China have really increased while its in-
dustrial SO, emission decreased in 2005-2013. So, the revitalization of old industrial base in Northeast China
could be seen as “green revitalization”. Then, the LMDI model was used to divide the decoupling coefficients
into scale, industrial structure and technology upgrading effect. This article found that the scale effect ex-
pressed as growth of industrial output value has a positive driving impact on the growth of industrial SO, emis-
sions; industrial technology progress promotes the industrial SO, emission reduction, and industrial structure's
role varies from city to city. Mostly, the higher technology effect is concentrated in special industrial cities in
the peripheral of mega city region while scale effect is concentrated in core mega city and coastal cities in Lia-
oning Province. Industrial transformation of Shenyang metropolitan area is significant and effective, where the
development of equipment manufacture sector and decrease of ratio of high SO.-load sectors in total output
had led into the reducing of SO, emission. On the other side, in the cities around Bohai Sea of Liaoning Prov-
ince and cities with wood processing and basic energy and raw material industries as regional pillar industry in
Jilin and Heilongjiang provinces, the rising of ratio of energy and basic material sector to total industrial output
has led to the growth of industrial SO, emission. Finally, according to the main driving factors and limiting fac-
tors of SO, emission reduction in different cities, this article puts forward policy recommendations to promote

the green transformation in Northeast China.

Key words: industrial development; SO, emission; decoupling relationship; LMDI model



