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Abstract: Based on the evaluation index system established for measuring the resource environmental carrying capacity
(RECC), this study measured the RECC of 14 cities in the Gansu Province of China and analyzed the spatiotemporal
variation in RECC. To comprehensively understand RECC and accurately identify its trend, 24 indicators with four
subsystems, i.e., economic, social, resource, and ecological subsystems, were selected to build the RECC evaluation
system.. The evaluation index weights were calculated using the entropy weight method, whereas the indicator weights were
calculated wsing the entropy weight TOPSIS model. Furthermore, the spatiotemporal variation in RECC in 14 cities and the
internal carrying capacity of the four subsystems, from 2004 to 2013, were analyzed using the GIS spatial analysis function.
The results indicate that; (1) All 14 cities in the Gansu Province showed a low composite index of RECC, with no
significant variation from 2004 to 2013, and showed a trend similar to that in economic development. The spatial pattern

showed that the northwest district had a higher RECC than the southeast district. It showed a pyramidal hierarchy with three
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levels, i.e., Jiayuguan city at the top, Lanzhou, Jiuquan, and Jinchang cities in the middle part, and the other cities at the
bottom. The first and second levels showed a significant difference, whereas the second and third levels showed an
insignificant difference. (2) Considerable differences were observed among effects of the four subsystems. The ecological
subsystem had the largest effect, significantly higher than the other three subsystems, followed by the social and resource
subsystems, whereas the economic subsystem had the smallest effect. (3) A distinct spatiotemporal variation exists in the
subsystems. The economic support index and social carrying capacity were higher in the Hexi ( except Wuwei city) and
Lanzhou regions than in the southeast and south regions. A pyramidal hierarchical structure was observed for the economic
support index, with low values and insignificant differences between levels. The social carrying capacity of all cities was
similar, except Jinchang city, which showed a large change in the social carrying capacity in 2009. Although the
environmental carrying capacities changed frequently, the fluctuation was insignificant. The spatial pattern /was dumbbell-
shaped, i.e., low in the middle and high at the two ends. In general, the resource carrying capacity indices were low; they
were constant in Wuwei, Qingyang, Dingxi, Gannan, Linxia, and Tianshui cities, and variable in. thé remaining eight
cities. The Hexi (except Wuwei city) and Longnan regions showed higher resource carrying capacity indices than the other
parts. The results indicate that industry structure should be modified to promote economic development and the resources and

environment must be protected to realize sustainable development in the Gansu Province of China.

Key Words: resource environmental carrying capability; evaluation index; entropy weight TOPSIS model; Gansu

Province ; spatiotemporal variation
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Table 1 Evaluation indexes of regional resources and environment carrying capacity
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Table 2 The weight of evaluation indexes

18 F5 Index E El E2 E3 £4 E5 E6 E7

FU Weight 0.375 0.074 0.096 0.040 0.061 0.022 0.025 0.057

545 Index S sl S2 S3

W Weight 0.159 0.037 0.038 0.084

F8H% Index H H1 H2 H3 H4 H5 H6 H7 H8 HY
I Weight 0.208 0.015 0.017 0.013 0.035 0.018 0.019 0.020 0.063 0.018
$8P5 Index R R1 R2 R3 R4 RS

L E Weight 0.238 0.016 0.033 0.124 0.032 0.033

4.2 FETFINAL TOPSIS FLHY 1 H i 44 8 IR A5 7k )1

4 2004—2013 FFH A 14 TN B B Gl FRAEGE T T84 MIMITAB AR A B SCHI AL TOPSIS #5754
HATIEFARRIH A 14 AT M 2004—2013 4525 5 5 IR IR BT R 45T R ok a8 0 BAR PN PR 5B (=
3.34)  SHTEEA RGBT ] W IR R B SRS (R 5) o FIH ArcGIS BRAF2: 08 IR IR 5E 7K 2
JIuFZS Sy AT AT 23 [E)A% SR AR 4 AT

®3 HEE 20042013 EFFRBLEERBATTERNERR

Table 3 The dynamic evaluation results of the synthetic carrying capacities in 2004—2013

i@e g[zion 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 jfvf;i
22N T 0.354 0.289 0.286 0.299 0.296 0.333 0.292 0.325 0.296 0.313 0.308
FEUR ST 0.650 0:646 0.676 0.661 0.653 0.733 0.605 0.686 0.685 0.679 0.667
4B 0.361 0.304 0.349 0.358 0.308 0.452 0.433 0.301 0.373 0.395 0.363
HAA T 0.170 0.149 0.180 0.201 0.189 0.212 0.213 0.185 0.194 0.181 0.187
FoK T 0.170 0.156 0.147 0.158 0.153 0.179 0.156 0.176 0.163 0.179 0.164
i v 0.190 0.172 0.169 0.175 0.168 0.169 0.176 0.180 0.173 0.177 0.175
AT 0.229 0.200 0.187 0.200 0.184 0.222 0.189 0.232 0.276 0.298 0.222
-G 0.157 0.130 0.126 0.133 0.131 0.217 0.140 0.119 0.112 0.114 0.138
IR T 0.324 0.267 0.264 0.264 0.273 0.329 0.318 0.316 0.308 0.336 0.3

PRBHTT 0.205 0.202 0.209 0.205 0.194 0.223 0.207 0.202 0.189 0.196 0.203
SEVE T 0.166 0.131 0.131 0.139 0.130 0.159 0.155 0.155 0.151 0.148 0.147
B R 7 0.260 0.282 0.285 0.286 0.294 0.157 0.302 0.268 0.222 0.182 0.254
I S 0.184 0.170 0.169 0.174 0.164 0.137 0.165 0.129 0.141 0.149 0.158
HRFM 0.197 0.173 0.161 0.175 0.176 0.220 0.192 0.192 0.193 0.211 0.189
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Table 4 The dynamic evaluation results of the subsystems carrying capacities in 2004—2013
WX E: &3 2% 4 13850 The economic carrying capacities
Region 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 T
Average
2T 0.447 0.357 0.325 0.344 0.329 0.294 0.315 0.314 0.313 0.354 0.339
ST 0.681 0.743 0.903 0.847 0.857 0.871 0.863 0.855 0.853 0.848 0.832
B 0.463 0.390 0.487 0.551 0.408 0.372 0.380 0.327 0.302 0.359 0.404
HA 0.109 0.106 0.112 0.119 0.115 0.115 0.115 0.108 0.106 0.109 0.111
KoKt 0.134 0.098 0.034 0.100 0.096 0.079 0.078 0.074 0.075 0.079 0.085
R 0.088 0.078 0.068 0.095 0.090 0.066 0.071 0.066 0.065 0.075 0.076
[ 0.172 0.053 0.139 0.129 0.117 0.119 0.122 0.116 0.113 0426 0.121
T 0.082 0.064 0.048 0.066 0.058 0.056 0.057 0.053 0.049 0.053 0.059
R T 0.300 0.155 0.269 0.270 0.268 0.313 0.343 0.316 0.317 0.388 0.294
PRBAT 0.067 0.115 0.128 0.097 0.102 0.109 0.109 0.115 0.108 0134 0.108
FE DT 0.060 0.070 0.022 0.072 0.076 0.091 0.085 0.084 0.078 0.080 0.072
o T T 0.076 0.062 0.036 0.057 0.093 0.102 0.089 0.083 0.085 0.085 0.077
11 =M 0.057 0.088 0.011 0.098 0.102 0.100 0.103 0.107 0.111 0.138 0.092
HE 0.099 0.113 0.005 0.111 0.099 0.125 0.135 0.130 0.127 0.125 0.107
% S 4t 4 KRG AR S1HEEL The social carrying capacities
Region 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 T
Average
22T 0.486 0.499 0.513 0.540 0.546 0.538 0.447 0.398 0.325 0.292 0.458
EA S 0.762 0.719 0.724 0.749 0.803 0.790 0.799 0.803 0.653 0.632 0.743
BT 0.345 0.339 0.375 0.361 0.359 0.370 0.424 0.397 0.890 0.825 0.469
F4R T 0.158 0.155 0.154 0.156 0.155 0.164 0.225 0.213 0.213 0.197 0.179
Kok i 0.069 0.065 0.062 0.060 0.058 0.078 0.077 0.064 0.049 0.044 0.063
REi 0.222 0.211 0.194 0.194 0.187 0.199 0.261 0.251 0.259 0.240 0.222
kAT 0.327 0.333 0.313 0.311 0.300 0.297 0.306 0.292 0.298 0.279 0.306
T 0.169 0.159 0.123 0.131 0.108 0.074 0.126 0.113 0.111 0.093 0.121
AT 0.364 0.364 0.360 0.363 0.361 0.366 0.375 0.361 0.368 0.388 0.367
NN 0.120 0.121 0.126 0.127 0.127 0.131 0.153 0.148 0.154 0.151 0.136
FEPT 0.137 0.129 0.129 0:123 0.110 0.128 0.180 0.168 0.171 0.148 0.142
e T 0.175 0.172 00203 0.169 0.165 0.182 0.162 0.152 0.158 0.151 0.169
I M 0.001 0.001 0.003 0.003 0.004 0.015 0.009 0.010 0.009 0.011 0.007
H R 0.250 0.249 0.251 0.252 0.253 0.256 0.251 0.243 0.252 0.247 0.25
K H:AESIEE RS KEE J175 54 The environment carrying capacities
Region 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 P
Average
22T 0.435 0.400 0.393 0.383 0.383 0.406 0.396 0.460 0.393 0.427 0.408
F R T 0.334 0.339 0.366 0.332 0.336 0.338 0.331 0.528 0.428 0.440 0.377
HEW 0.306 0.238 0.258 0.293 0.255 0.235 0.226 0.298 0.537 0.522 0.317
HA T 0.422 0.353 0.352 0.393 0.348 0.341 0.351 0.359 0.336 0.385 0.364
KoK 0.562 0.600 0.568 0.559 0.549 0.642 0.565 0.656 0.577 0.685 0.596
WA 0.451 0.438 0.429 0.420 0.430 0.392 0.403 0.465 0.395 0.437 0.426
kA 0.326 0.292 0.235 0.336 0.351 0.341 0.303 0.362 0.256 0.307 0.311
T 0.444 0.346 0.344 0.368 0.394 0.485 0.451 0.347 0.306 0.318 0.38
R T 0.228 0.504 0.452 0.447 0.468 0.528 0.493 0.558 0.425 0.484 0.459
PRBA T 0.717 0.723 0.718 0.703 0.696 0.776 0.695 0.630 0.507 0.533 0.67
FEPGTH 0.529 0.392 0.402 0.417 0.392 0.486 0.451 0.447 0.410 0.427 0.435
e T 0.439 0.316 0.391 0.399 0.357 0.459 0.372 0.418 0.407 0.434 0.399
11 =M 0.679 0.593 0.581 0.564 0.556 0.437 0.534 0.396 0.453 0.460 0.525
HEM 0.621 0.510 0.492 0.498 0.532 0.670 0.548 0.546 0.548 0.640 0.561
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X R BEURMEZS L HE S $55L The resource carrying capacities
Region 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 P
Average
22N Tl 0.068 0.046 0.081 0.082 0.111 0.253 0.154 0.287 0.234 0.243 0.156
SR SCT 0.643 0.604 0.612 0.599 0.571 0.688 0.409 0.579 0.618 0.622 0.595
4 Bili 0.240 0.177 0.215 0.136 0.193 0.629 0.495 0.217 0.176 0.200 0.268
AR T 0.145 0.125 0.194 0.217 0.210 0.289 0.247 0.196 0.222 0.176 0.202
FooK i 0.045 0.038 0.044 0.060 0.061 0.077 0.060 0.085 0.078 0.075 0.062
R 0.156 0.135 0.138 0.145 0.130 0.163 0.133 0.136 0.136 0.134 0.141
kA 0.210 0.162 0.162 0.173 0.142 0.259 0.164 0.277 0.368 0.390 0231
SF-ETT 0.109 0.104 0.109 0.109 0.106 0.297 0.094 0.094 0.088 0.095 0.121
TR 0.343 0.174 0.183 0.184 0.209 0.276 0.227 0.238 0.242 0.231 0.231
PR BHTT 0.155 0.125 0.123 0.132 0.095 0.124 0.111 0.114 0.108 0.108 0.12
EPETT 0.115 0.096 0.097 0.097 0.092 0.117 0.097 0.099 0.088 0.088 0.099
B e T 0.335 0.377 0.369 0.367 0.387 0.045 0.412 0.364 0.285 0.191 0.313
Ik LM 0.097 0.086 0.089 0.087 0.039 0.057 0.041 0.044 0.043 0.042 0.063
HrgM 0.078 0.063 0.061 0.062 0.076 0.099 0.076 0.080 0.080 0.084 0.076

4.2.1 FRGIRE IR

X H R A8 25 A IR BT R B PIRS TN 25 SR B B R BT o M (B 3,81 4,3 3,8 5) BT £
BE5E.

(1) Hilr B &M R IR LA R R N 5 255 & B —2, P50 AR M RN 23 804K Ja) | S 907 )7 5
LTI,

F 2 3 &l 3 R 4 Al 5, 3T 10 4FK HOR A SO BE LR 5 R BV IRIRAR, & T M 5 G R 22 7 IR,
LEATREB DR BHE PR AE o 2013 ARLEA /RS 18 B0 = Y 52 R OC T R 0.679 , J& e AR A -3 i (0.114)
BT 6 %, JEHEA S 4 BT (0.395) 1 1.7 %, WIRASELE G R ) 28 (B AR Jsy L 2 30 e b s AR R IR
K IR s ST B AT IR, KIR T 3 2R 5 TN SRS — )2, & B =M R R )2,
Ey A S N A R NN S AN N - R R L IS K AT I N W N (8= 1 = e P e M I
i, 5&0MNAAT & B R=EL,

x5 HEE 2004—2013 EFERERGHHEBRE

Table 5 The dynamic evaluation results of carrying capacities in 2004—2013

I fi] R RGN R GRE ARG BRI 3HE FIRIH LR
Time £ Qe TRECFEH WAk CE G RIEl FRECFH HREI BT ¥
2004 0.203 0.256 0.464 0.196 0.258
2005 0.178 0.251 0.432 0.165 0.234
2006 0.185 0.252 0.427 0.177 0.239
2007 0.211 0.253 0.437 0.175 0.245
2008 0.201 0.253 0.432 0.173 0.237
2009 0.201 0.256 0.467 0.241 0.267
2010 0.205 0.271 0.437 0.194 0.253
2011 0.196 0.258 0.462 0.201 0.248
2012 0.193 0.279 0.427 0.198 0.248
2013 0.211 0.264 0.464 0.191 0.254
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422 KT RERESI 0

IR TF RGUKEB I G5 R = (R 4) VR G E I ArcGIS %35 [ 44 R 18 (B 6—&l 13) , 15
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JRIRIZ . 2255 R GRS TN R Z5 46 5 45 Wb I 2 57 K — 3K, R 4607 S ReRE 1Ak,

23 [B]_E S PG (BRECmAh ) 24 5 R i A AR A s (R4S Ry SPn T P TR B AR PR R LA
A RGBS LK 20 & IR LR R EURAR, WIVEHLIX R o, R R & SR )
FEEAR O = (BRalgl i 4 ) o iR B AT R B LA Ve & AR AR I 55 , 26 0% R R 28 S 8 Wi 42
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Kl 8 FIE 9 B, 414 REUKE 118 B ILIR 4 B i A BRI 248 4045 1 IXAR L8 P A, 2010 4F
DLFTAS T N AL 22 RGRE TR G618 T3 2010 4E LU, 4 T M2 R GRS B Ra P i FRAK i
& BTAE 2011 FFELVEIR & — IR b i 5500 3 i SEit i A N D8Rl [, 3 T A S RGUR U 1R 50
WK FEIEIE(0.743) LM (0.458) AR (0.469) =it 2x RGE K IITAN 18 BUERE I, H R a6 s X 41
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