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Tab.1 The industrial structure of some of the Northeast
China’s mining cities in 2007 (Unit: %)

\ LS PN GDP
R =R = TR
T D A L | A S [ 4

KR 0.88 3021 2394 303 8497 12.01
1 4 9.78 1161 755 2309 4250 34.41
L& 114 1104 375 1024 5178 37.97
X 1509 993 8.75 2865 4279 28.56
X 7 7.19 1347 913 2689 3146 41.64
ERIN 1.90 520 7.26 1392 5443 31.65
I 2.72 1057 1035 1796 5755 24.49
3L 0.36 398 484 1478 5117 34.04
/AL 0.65 1615 1089 668 5595 37.37
R 0.45 7.86 830 2156 3887 39.56
il 0.71 2088 1720 455 55.79 39.65
NS 0.23 1427 962 596 6185 3219
ik 052 1269 1045 1378 4943 36.78
ki 1832 1575 1103 1075 7151 17.75
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Tab.2 The situations of 14 typical mining cities
in Northeast China
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Tab.3 Indicators for evaluating the vulnerability of
economic systems of mining cities
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Tab.4 The loading of each principal component
after rotation of the sensibility indicators

F1 F2 F3 F4
S1 -0.78 -0.027 -0.049 0.229
S -0.041 -0.283 0.95 -0.042
3 0.866 -0.032 -0.361 0.215

7 -0.267 0.125 -0.047 0.93
% 0.751 -0.365 0.251 -0.273
%6 -0.24 0.902 -0.21 -0.043

s7 0.026 0.928 -0.042 0.135
FEAEAY 2.054 1.906 1.146 1.059
TUHRE /% 29348  27.2228  16.369 15.133
TR BT 5/ % 20.348 56577 72946 88.079
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Tab.5 The loading of each principal component
after rotation of the response capability indicators

F1 F2 F3 Fa F5
R1 0622 0.087 0.432 0.598 0.069
R2 0790  0.106 0.271 0.143 0.451
R3 0795  0.289 043  -0117 -0.215
R4 0993 -0.025  -0.009 0.079 0.030
R5 0932  0.266 0006 -0176 0022
R6 0601 -0.243 -06%2  -0.019 -0.232
R7 0222 018 0262  -00% 0.868
R8 0845 -0302  -0120 0.175 0.086
R9 0277 -0053 -0806 -0034 -0.289
R10 0968  -0.011 0073  -0083 -0.032
R11 0630  0.247 0622 -0125 -0.302
R12 0366  0.772 0.26 0.422 0.066
R13 0747  0.466 0.000 -029%3 0.088
R14 005 0.834 0128  -0172 0.036
R15 0143 0944 0045 -0160 0.058
R16 0779 -0151  -0.147 0.521 0.178
R17 -0.063 -0460  -0.073 0.814 -0.154
FAEAE 7356  3.057 2.158 1.746 1.318
TIHRRI% 43273 17983 12.69 10.269 7.750
TR 2 % 43273 61256 73.948 84.218 91968
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Tab.6 The new indicators for evaluating the economic systems of mining cities

RGIMTEMIEIR

Wl F1 F2 F3 F4 F1 F2 F3 F4 F5
(215 1242 0.772 1.097  -0.890 -5.580 -4.218 -1.033 -2.678 -1358
XU 1 -0.470 -1050 0620  -1.570 -6.282 -2.178 0.038 -2.146 -1.364
X5 -1.330 -0.930 0.187  -1.660 -3.233 0.038 0.597 -0.988 -0.919
KR 0112 -0220 -0.040 -0.040 14.016 2.280 2.250 2650 2831
PN 0.054 0841 -0790  -0010 1.220 1.100 -1.318 0.490 2543
BB Z% 2.190 1.033 0.006 1.415 Xz -5.956 -1.679 -1.973 -0.943 -1723
B y 070  -1610  -0.8% 0702 M 7.398 0.802 1.745 0.272 0.864
¥l 0042  -0500  -0.800 069 7573 6.820 2.003 2407 1.907
EST S -0.920 398  -0490 0.575 2.147 3121 0.530 0.640 -0.224
] -0.910 -0.600 0082  -0.170 -4677 -1.593 -2.818 -1.975 -0.725
SH]] 0539 -0520 2219 0.626 -3.655 -1.780 -0.501 2483 -0.719
L -1.240 -1.200 0.032 0.333 -2.970 -2.713 0.482 -0.212 -0.979

x7 HEFNEEHR . YHAERNE
Tab.7 The information entropies, utility values and weights of the new indicators

B b F1 F2 F3 F4 F1 F2 F3 F4 F5
{5 B 0.875 0.854 0.823 0.915 0798 089 0925 08% 0.8
MO fORkE 0.125 0146 0177  0.085 ISR fiE ) 0208 0101 0075 0104 0.16
I 02345 0274 0382 0159 0315 0158 0117 0162 0.248
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Tab.8 The assessments results of economic sensitivity, response
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Fig. 1 The characteristics of the economic system’s vulnerabilities
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Fig. 2 The characteristics of the cities size’s vulnerabilities
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Analysis on Vulnerability of the Economic System of Middle and
Old Aged Mining Cities in Northeast China

SUN Pingjun, XIU Chunliang
(Department of Geography, Northeast Normal University, Changchun 130024, China)

Abstract: Based on the knowledge and understanding of vulnerability, this article constructed a vulnerability
assessment model, combining entropy value method and principal component analysis, and made a study on the
vulnerability of the economic systems of mining cities in Northeast China, to discover the influencing factors and
the functional mechanisms. The results indicate that most mining cities with high vulnerability are spatially
concentrated in Heilongjiang Province. The mean vulnerability scores of mining cities for different mineral
resources have a descending trend of coal resources > integrated mineral resources > metal resources >
petroleum resources. The vulnerability scores have a tendency to increase with the development of mining citys.
The sensitivity to the gradual depletion of regional mining resources and the State—owned enterprise reforms has
more remarkable influence on the degree of vulnerability of mining cities. Finally, by considering the industrial
structure, ownership, size scale, organizational structure, technological structure, investment structure and
locational capacity, optimization and adjustment are made to reduce the vulnerability of economic systems and to
achieve the sustainable development of urban economy.

Key words:the vulnerability of the economic system; mining city; principal component analysis; entropy value

method; Northeast China

A H| g,
INEE, B G, RACHL X B AR T 3R T 2855 R G Me 55 k. b E R 220, 2010, 29(8): 935-942.



