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Study on the Spatiotemporal Coupling Relationship between Metal Poverty and Regional
Industrial Development Level in China

WANG Qiang' > HUANG Jianbai'>° FENG Chao'® ZHU Xuehong'*®
(1. Business School Central South University Changsha 410083 China; 2. Metal Resource Strategic
Research Institute Central South University Changsha 410083 China)

Abstract: Considering five aspects of resources facilities capacity utilization and environment
with seven aspects of scale efficiency technological innovation technological transformation de—
velopment environment environmental pollution and sustainable development the comparable e—
valuation index system of metal poverty and regional industrial development level among provinces
in China is established. Based on the subjectively and objectively comprehensive evaluation of Chi—
nese metal poverty and regional industrial development level in 2000 — 2014 the coupling degree
and spatial variation between them are analyzed. The calculation results basically reflect the actual
situation in China that the relationship between metal poverty and regional industrial development
level in most regions appears the highly coupled state with an enhanced tendency. Therefore the
relationship is common in most regions of China. Finally some suggestions are put forward to im-
prove the utilization level of metal resources and to promote the overall development of the industry.

Key words: metal poverty; regional industrial development level; coupling model; spatiotemporal
coupling relationship
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0.335 ( /) 0.373 0.283 0.319
( /) 0.373 0.488 0.442
(%) 0.254 0.229 0.239
0.113 ( ) 0.317 0.556 0.461
( ) 0.287 0.091 0.169
( km) 0.198 0.332 0.278
('km) 0.198 0.021 0.092
0.105 (%) 0.146 0.022 0.072
“ 7 (%) 0.151 0.431 0.319
GDP (%) 0.116 0.162 0. 144
() 0.174 0.085 0.121
( ) 0.221 0.289 0.262
(%) 0.192 0.011 0.082
0.265 " (kW « h) 0.327 0.104 0.193
(1) 0.327 0.152 0.222
(%) 0.346 0.744 0.585
0.182 (1) 0.177 0.053 0.103
(1) 0.177 0.096 0.128
(1) 0.177 0.115 0.139
() 0.177 0.111 0.137
( ) 0.147 0. 604 0.421
GDP (%) 0. 145 0.021 0.072
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0.257 ) 0.386 0. 400 0.39%4
( ) 0.365 0.396 0.384
() 0.249 0.204 0.222
0. 066 (%) 0.247 0.195 0.216
(%) 0.255 0.179 0.215
( 7)) 0.269 0.525 0.477
(%) 0.229 0.101 0.092
0.272 R&D (%) 0.335 0.027 0.150
R&D ( ) 0.399 0.538 0.482
R&D () 0.266 0.435 0.368
0.186 ( ) 0.672 0.392 0.504
() 0.328 0.608 0.496
0.105 (%) 0.500 0.069 0.241
(%) 0.500 0.931 0.759
0.062 " (1) 0.340 0.589 0.489
(m?) 0.330 0.232 0.272
) 0.330 0.179 0.239
0.052 ( ) 0.617 0.856 0.761
(m®) 0.383 0.144 0.239
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3 2000 ~2014
2001 2004 2007 2010 2013
0.151/0.265 0.143/0.231 0.234/0.241 0.147/0.268 0.161/0.292
0.321/0.256 0.234/0.234 0.221/0.221 0.235/0.270 0.271/0.301
0.321/0.156 0.265/0.197 0.360/0. 185 0.396/0.225 0.398/0.275
0.152/0. 124 0.196/0. 121 0.183/0. 155 0.181/0. 186 0.201/0.178
0.126/0. 106 0.194/0.209 0.280/0.209 0.231/0.253 0.218/0.235
0.295/0. 145 0.372/0.187 0.356/0.201 0.348/0.248 0.337/0.270
0.103/0. 106 0.139/0.178 0.143/0.184 0.148/0.211 0.154/0.233
0.103/0.152 0.154/0.238 0.151/0.192 0.163/0.225 0.163/0.212
0.158/0. 169 0.227/0.293 0.195/0.262 0.199/0.313 0.178/0.319
0.242/0. 153 0.264/0.257 0.308/0. 295 0.311/0.486 0.349/0.612
0.206/0. 142 0.229/0.257 0.236/0.246 0.238/0.382 0.251/0.481
0.149/0. 139 0.193/0.179 0.227/0.179 0.224/0.233 0.237/0.275
0.135/0. 168 0.157/0.206 0.162/0.175 0.167/0.237 0.172/0.259
0.154/0.135 0.190/0.173 0.208/0.163 0.239/0.205 0.251/0.236
0.215/0.268 0.271/0.281 0.277/0.322 0.261/0.431 0.298/0.538
0.157/0.219 0.227/0. 342 0.229/0.209 0.226/0.268 0.257/0.329
0.165/0. 148 0.174/0. 184 0.219/0. 182 0.228/0.235 0.247/0.278
0.258/0.113 0.274/0. 159 0.318/0.183 0.239/0.244 0.263/0.283
0.126/0.289 0.186/0.284 0.198/0.440 0.242/0.538 0.245/0.50
0.236/0.104 0.252/0.142 0.211/0. 149 0.258/0.179 0.289/0. 189
0.101/0.145 0.111/0.153 0.121/0.184 0.129/0. 181 0.124/0.182
0.164/0. 135 0.189/0. 184 0.207/0. 163 0.217/0. 196 0.179/0.224
0.169/0. 171 0.168/0. 153 0.171/0. 185 0.182/0.221 0.192/0. 267
0.148/0. 106 0.189/0. 164 0.172/0. 141 0.191/0. 159 0.203/0. 169
0.152/0. 196 0.183/0.175 0.183/0.162 0.185/0. 185 0.189/0. 191
0.154/0.162 0.164/0.195 0.164/0. 194 0.185/0.232 0.194/0.252
0.124/0.138 0.158/0.174 0.159/0. 150 0.173/0. 161 0.187/0.162
0.115/0. 140 0.128/0.221 0.138/0.142 0.138/0.183 0.151/0.154
0.120/0. 136 0.156/0. 154 0.146/0. 141 0.143/0.157 0.149/0. 161
0.152/0. 136 0.163/0.218 0.172/0. 173 0.178/0.212 0.196/0. 206
0.173/0. 161 0.198/0.205 0.212/0.201 0.213/0.251 0.223/0.280
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4
C Ax)  g(x)
0<C=<0.3 6 <f( x) /g( x)
0<flx) /g(x) <0.2
0.3<(C<0.5 4 <flx) /g(x) <6
0.2 <f(x) /g(x) <0.5
0.5<C<0.8 2 <flx) /g(x) <4
0.3 <fx) /g(x) <0.5
0.8<C<1 1 <flx) /g(x) <2
0.5<f(x) /g(x) <1
Ax) 7g(x) =1
5 30
2000 ~ 2004 2005 ~2009 2010 ~2014
12/28 0.706 0.429 23/25 0.997 0.920 5/23 0.344 0.217
30/27 0.994 1.111 20/24 0.984 0.833 25/24 0.999 1.042
29/20 0.934 1.450 30/17 0.853 1.765 30/19 0.902 1.579
13/6 0.747 2.167 12/6 0.790 2.000 15/5 0.563 3.000
7/2 0.478 3.500 26/22 0.986 1.182 17/13 0.965 1.308
28/15 0.826 1.867 29/21 0.949 1.381 28/18 0.908 1.556
2/3 0.922 0.667 3/15 0.309 0.200 4/12 0.563 0.333
3/18 0.240 0.167 5/19 0.435 0.263 6/10 0.879 0.600
19/23 0.982 0.826 14/27 0.809 0.519 8/25 0.540 0.320
26/19 0.952 1.368 27/28 0.999 0.964 29/29 1.000 1.000
23/14 0.885 1.643 24/26 0.997 0.923 21/27 0.969 0.778
11/12 0.996 0.917 21/12 0.857 1.750 18/20 0.994 0.900
9/22 0.679 0.409 7/11 0.904 0.636 7/16 0.717 0.438
16/7 0.717 2.286 17/8 0.758 2.125 22/14 0.904 1.571
24./29 0.982 0.828 25/29 0.989 0.862 27/28 0.999 0.964
18/26 0.935 0.692 22/23 0.999 0.957 23/26 0.993 0.885
21/17 0.978 1.235 19/13 0.931 1.462 20/21 0.999 0.952
2715 0.278 5. 400 28/14 0.790 2.000 24/22 0.996 1.091
8/30 0.442 0.267 15/30 0.790 0.500 19/30 0.902 0.633
25/1 0.022 25.000 18/4 0.354 4.500 26/7 0.447 3.714
1/16 0.049 0.063 1/16 0.049 0.063 1/6 0.240 0.167
20/8 0. 666 2.500 16/9 0. 849 1.778 9/11 0.980 0.818
22/24 0.996 0.917 9/18 0.790 0.500 12/17 0.941 0.706
10/4 0. 666 2.500 10/1 0.109 10. 000 16/4 0.410 4.000
14/25 0.847 0.560 13/7 0.828 1.857 11/8 0.951 1.375
17/21 0.978 0.810 8/20 0. 666 0.400 13/15 0.990 0.867
6/11 0.834 0.545 6/5 0.984 1.200 10/3 0.504 3.333
4/13 0.518 0.308 2/3 0.922 0.667 3/1 0.563 3.000
5/9 0.843 0.556 472 0.790 2.000 2/2 1.000 1. 000
15/10 0.922 1.500 11/10 0.995 1.100 14/9 0.908 1.556
- 0.734 - 0.782 - 0.802
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