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The Spatio-Temporal Evolution about Urban Vulnerability on the Northeast Region
since Northeast Revitalization

ZHAO Lin WANG Wei ZHANG Yu - shuo LI Rui WU Dian - ting
School of Geography Betjing Normal University Beijing 100875 China

Abstract: By constructing comprehensive evaluation system of urban vulnerability, using compensive index method and
the visualization of GIS this paper analyzed the spatial-temporal evolution of Urban vulnerability of the Northeast region
in China since Northeast Revitalization.Results are shown as follows.In the time series, the evolution of vulnerability can
be divided into a high-vulnerability leading stage (2003-2006) and low- vulnerability leading stage (2007-2011). The
vulnerability of northeastern cities generally decreased and the vulnerability gap shrunk. The spatial pattern of urban
vulnerability has become increasingly balanced. High-vulnerability cities show the characteristics of* clustering”. Low-
vulnerability cities and the northeast economic area basically match. Among provinces, eastern Inner Mongolia has the
lowest vulnerability, followed by Liaoning and Jilin, while Heilongjiang has the highest degree of vulnerability. In terms
of differences between areas, the other three regions have experienced decreasing volatility at the same time that the
Heilongjiang area gap is widening.The degree of vulnerability of the regional central city is also decreasing, and the gap
is also shrinking. Resource-based city have experienced a larger decline in vulnerability. The internal gap is unbalanced.
Mechanisms of effect which the strategy of revitalizing northeast has on temporal and spatial pattern of city vulnerability
evolution consist of several aspects, i.e. the adjustment of national strategy and the implementation of Important plans,
the adjustment of regional industries and fiscal and financial support, the drive of regional opening policies and the
optimization of spatial arrangement, the transformational policies of the resource type cities and so on.
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2 2003—2011
Tab.2 Vulnerability index of Northeast City 2003-2011
2003 2004 2005 2006 2007 2008 2009 2010 2011
2.109 1.875 1.819 1.794 1.579 1.408 1.094 0.946 1.035
2.348 2.135 2.153 2.181 1.789 1.586 1.625 1.020 1.019
1.579 1.459 1.285 1.322 1.322 1.190 1.244 1.191 0.912
0911 0.796 0.770 0.740 0.659 0.625 0.592 0.480 0.472
0.957 0.859 0.798 0.774 0.679 0.598 0.567 0.473 0.497
1.563 1.462 1.525 1.533 1.346 1.216 1.110 0.955 0.979
1.443 1.440 1.459 1.356 1.314 1.223 1.165 1.006 0.920
1.728 1.647 1.630 1.617 1.119 1.361 1.152 1.054 1.067
1.639 1.420 1.273 1.203 1.218 1.174 1.086 0.843 0.967
1.906 1.995 1.856 1.686 1.578 1.469 1.378 1.157 0.997
1.781 1.559 1.517 1.520 1.477 1.287 1.253 1.073 0.978
1.955 1.623 1.758 1.525 1.511 1.421 1.377 1.242 1.269
2.168 1.883 1.832 1.711 1.523 1.271 1.195 0.998 1.023
1.613 1.554 1.467 1.406 1.392 1.299 1.253 1.079 1.038
2.763 2.574 2.372 2.111 1.896 1.610 1.534 1.239 1.143
2.981 2.641 2.375 2.074 1.861 1.800 1.778 1.485 1.517
1.493 1.536 1.672 1.644 1.502 1.405 1.399 1.317 1.316
1.089 0.939 0.898 0.880 0.806 0.735 0.721 0.587 0.580
1.247 1.299 1.357 1.141 0.996 0.971 0.896 0.886 0.815
2.289 2.354 2.425 2.200 1.813 1.772 1.616 1.532 1.330
2.696 2.982 2.086 1.680 1.657 1.465 1.155 1.062 1.083
1.688 1.494 1.546 1.422 1.274 1.140 1.113 1.044 1.011
2.711 2.559 2.201 2.127 1.811 1.630 1.332 1.259 1.167
2.355 2.088 1.770 1.445 1.247 1.195 1.224 1.143 1.059
2.026 2.061 2.194 1.901 1.655 1.539 1.602 1.493 1.238
1.019 0.911 0.911 0.822 0.757 0.715 0.653 0.566 0.545
1.689 1.531 1.476 1.698 1.600 1.465 1.332 1.230 1.167
1.985 1.787 1.789 1.658 1.501 1.458 1.362 1.312 1.146
2.309 2.066 1.905 1.960 1.824 1.756 1.783 1.555 1.373
2.362 2.082 1.729 1.986 1.922 1.934 1.910 1.884 1.392
0.963 0.933 0.764 0.750 0.698 0.662 0.614 0.572 0.472
3.111 2.591 2.755 2.646 2.557 2.301 2.246 2.130 2.085
2.000 1.827 1.825 1.488 1.536 1.484 1.451 1.399 1.215
1.917 1.840 1.741 1.573 1.485 1.477 1.359 1.110 1.143
1.338 1.255 1.202 1.201 1.166 1.030 1.030 1.066 0.897
2.484 2.404 2.505 2.368 2.182 2.143 1.868 1.790 1.796
1.943 1.862 2.048 2.025 1.847 1.714 1.386 1.264 1.317
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Fig.1 The proportion of each type of vulnerability city
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Tab.3 The Range Variation Coefficient and the Gini
Coefficient of urban vulnerability(2003-2011)
2003 2.200 0.575 0.303 0.170 - ‘ o
2004 2.186 0.544 0.308 0.172 e e
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Fig.2 Urban vulnerability map spatial pattern evolution in Northeast China
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Fig.6 The mechanism of impacts Northeast Revitalization 3.4
has on spatio-temporal evolution of urban vulnerability
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