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Fig.1 Schematic diagram of the geographic location of
resource-based shrinking cities in the three provinces

of Northeast China
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Table 1 Comprehensive evaluation index system of economic efficiency and livelihood vulnerability of resource-based shrinking cities in the

three provinces of Northeast China
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Table 2 Criteria for the coordination of economic efficiency and
livelihood vulnerability resistance of resource-based shrinking cities

in the three provinces of Northeast China
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Fig.2 The economic efficiency of resource-based shrinking cities in the three provinces of Northeast China in 2006-2015
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Fig.3 Spatial and temporal distribution pattern of economic efficiency of resource-based shrinking cities
in the three provinces of Northeast China in 2006, 2009, 2012 and 2015
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Fig.4 The vulnerability of resource-based shrinking urban livelihoods in the three provinces of Northeast China in 2006-2015
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of Northeast China in 2006, 2009, 2012 and 2015
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Fig. 6 Spatial-temporal distribution of coordination level between economic efficiency and livelihood vulnerability of resource-based shrinking
cities in the three provinces of Northeast China in 2006, 2009, 2012 and 2015
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Spatial-temporal Pattern of Economic Efficiency and Livelihood Vulnerability of
Resource-based Shrinking Cities and Their Coordinated Evolution
Characteristics in the Three Provinces of Northeast China

Wu Hao'?, Wang Xiu®, Zhou Honghao*, Wang Ying', Chen Xiaohong'

(1.College of Geographical Science , Harbin Normal University , Harbin 150025 , Heilongjiang, China; 2. Institute of
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Abstract: By defining resource-based cities and shrinking cities, this paper selects 17 cities in the three provinc-
es of Northeast China as research objects, establishes a comprehensive evaluation index system of urban eco-
nomic efficiency and livelihood vulnerability, and evaluates the economic efficiency and livelihood vulnerabili-
ty of resource-based shrinking cities in the three provinces of Northeast China by using Super-SBM model and
function model respectively. SPSS software is used to analyze the correlation between the two systems. Four
evaluation time points, 2006, 2009, 2012 and 2015, are selected to analyze the coupling and coordination be-
tween the two systems. The results show that: 1) the economic efficiency loss of resource-based shrinking cit-
ies in the three provinces of Northeast China is mainly due to large input and small output; 2) urban livelihoods
as a whole show vulnerability, in which the degree of civic education is a key factor leading to the vulnerabili-
ty of livelihoods; 3) there is a significant correlation between urban economic efficiency and livelihood vulner-
ability; 4) the economic efficiency and the anti-vulnerability ability of the resource-based contraction cities in
the three provinces of Northeast China are the transition from the imbalance stage to the coordination stage,
and the agglomeration and development of the eastern and northern regions are presented as a whole. The de-
velopment level of the western and southern regions needs to be improved, the spatial distribution is relatively
dispersed, and the regional differences are large.

Key words: resource-based shrinking cities; economic efficiency; livelihoods vulnerability; coordination; the
three provinces of Northeast China



