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Coupling Effect and Spatiotemporal Differentiation Between Water-Land
Resource and Economic Development in He nan Province

WEN Qian, MENG Tianxing, FAN Huiping, YUN Yuhan

(College of Resources and Environment, He'nan Agricultural University , Zhengzhou 450002, China)

Abstract: In order to analyze coupling characteristics and spatiotemporal variation between economic develop-
ment and the bearing of water-land resource in He' nan Province, entropy weight and coupling coordination
degree model was used in quantitative research on water-land resources, Pressure—State—Response frame-
work and economic development of 18 cities in He'nan Province from 1999 to 2013. The results showed that
the speed of economic development in He'nan Province had exceeded the growth of water-land resource,
which indicated that the variation between water-land resource and economic development were not synchro-
nized; in general, coupling coordination degree of He'nan Province was at a good level, the correlation be-
tween water-land resource and economic development was a slight lag of water and land resources; the spatial
distribution of coupling coordination level between water-land resource and economic development was that
east and south He'nan covered the highest, followed by north He'nan, and west He'nan was the lowest one.
The research results can not only reveal the dynamic relationship between the two, reduce damping effect of
water-land resources for the economic growth, but also provide theoretical and technical support for econom-
ic, social and environmental sustainable development in He'nan Province.
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F4 19992013 £ EEKLTRREARBESTEMNIBE
WX 1999 4F 2000 4F 2001 4F 2002 4F 2003 4F 2004 4F 2005 4F 2006 4F 2007 4E 2008 4E 2009 4F 2010 4F 20114F 20124F 2013 4F  F4Y
M 0. 161 0.144 0.180  0.178 0,194 0.211 0.163 0.168 0.192 0.175  0.167 0.179 0.174 0.201 0.207 0.180
JFE 0,252 0.220 0.262 0,205 0.257 0.183 0.210 0.215 0.228 0.239 0.260 0.272 0.263 0.284 0.248 0.240
W 0132 0.147  0.150  0.194  0.163 0.149 0.162 0.155 0.152  0.177 0.169 0.222 0,189 0.211 0.213 0.172
FEBL 0 0.234 0.198  0.235  0.234  0.240 0.174 0.213  0.174 0.221 0.203 0.245 0.255 0.259 0.268 0.256 0.227
FWoo0.215 0.197  0.225  0.195  0.216  0.222  0.255 0.263 0.279 0.273 0.271 0.273 0.279 0.275 0.273 0.247
EEE 0,222 0.201  0.242 0,195 0.203 0.216 0.197 0.238 0.252 0.244 0.221 0.222 0.264 0.257 0.239 0,227
w4 0,244 0,252 0.274 0.215 0.277 0.244  0.263 0.254 0.277 0.268 0.261 0.259 0.262 0.258 0.285 0.260
B 0,285 0.259  0.277 0237 0.249 0.239  0.290 0,302 0.280 0.256 0.256 0.279 0.276 0.287 0.279 0.270
WM 0.289  0.269  0.291 0.251 0,287 0.279 0.287 0.279 0.241 0.241 0.236 0.253 0.280 0.273 0.269  0.268
VE O 0.283 0,270 0.283  0.247 0.270 0.294 0,315 0.292 0.299 0.288 0.287 0.285 0.292 0.296 0.296 0.287
B 0,220 0.191 0,202 0.182  0.234  0.186 0.193  0.207 0.201 0.214 0.216 0.191 0.225 0.227 0.249  0.209
=01 00160 0,159 0176 0.286 0,203 0.141 0.157 0.162  0.209 0.198 0,195 0.225 0.197 0.193 0.170  0.189
B 0.258  0.306  0.296 0.245 0.228 0.237 0.246 0.254 0.272  0.266 0.243 0.239 0.242 0.246 0.279 0.257
BE 0 0.286 0.279 0.299 0,201 0.207 0.234 0.261 0.245 0.302 0.288 0.304 0.337 0.302 0.321 0.332 0.280
fEW 0.257 0,280 0.264 0.310 0.243 0.241 0.261 0.273 0.277 0.309 0.300 0.294 0.309 0.314 0.323 0.284
JIO 0,304 0.312 0.293  0.273  0.303 0.303 0.296 0,334 0.365 0.353 0.327 0.336 0.318 0.327 0.311 0.317
WOE 0,279 0.295  0.247 0.271  0.242  0.263 0.279 0.277 0.291 0.276 0.311 0.303 0.328 0.337 0.337 0.289
F¥ 00191 0.184 0.210 0,174 0,217 0.200  0.207 0,174 0.221 0.212  0.219 0.199 0.211 0.206 0.208  0.202
x5 199203 FAFEEFERESEMNE
X 1999 4F 2000 4F 2001 4F 2002 4F 2003 4F 2004 4F 2005 4F 2006 4F 2007 4F 2008 4F 2009 4F 2010 4F 20114 2012 4F 20134F  F3
WM 0174 0,139 0.175 0,205 0,219 0.254 0.128 0,147 0.171 0.125 0.116 0.130 0.121 0.164 0.171 0.163
JFE 0,353 0.320 0.336  0.327  0.385  0.229  0.302 0.298 0.332 0.338 0.339 0.356 0.362 0.372 0.361 0.334
WM 0168 0.181  0.195 0,265 0.194 0.173  0.208 0.195 0.153 0.227 0.220 0.326 0.256 0.275 0.278 0.221
FWL o 0.308  0.298  0.292  0.318 0.327 0.182  0.279 0.203 0.273 0.241 0,326 0.343 0.341 0.356 0.355 0.296
FW o 0,242 0.218  0.246  0.264 0.262  0.258 0.322  0.341 0.355 0.336 0.336 0.334 0.329 0.325 0.318 0.299
BEE 0,344 0.339  0.364 0.360 0,308 0.345 0.2500 0,328 0.341 0.323 0.299 0.280 0.364 0.352 0.342 0.329
WE o 0.308 0,298 0.333  0.313  0.367 0.299  0.343  0.297 0.351 0.320 0.311 0.302 0.306 0.295 0.360 0.320
0,372 0.351 0.344  0.349 0,297 0.305 0.346 0,391 0.342 0.314 0.305 0.323 0.322 0.336 0.338 0.336
W 0374 0.359  0.367 0.377  0.395 0.362 0.351 0.327 0.341 0.320 0.309 0.359 0.366 0.354 0.349 0.354
B 0,348 0.340 0.343 0,353 0.350  0.392  0.407 0.389 0.400 0.389 0.374 0.362 0.364 0.378 0.381 0.371
0,283 0.253  0.237  0.271  0.324  0.296 0.271 0.298 0.298 0.293 0.303 0.223 0.296 0.286 0.288 0.281
S0T8 0 0.342 0 0,346 0.360  0.432 0375 0.244  0.270  0.331 0.335 0.318 0.296 0.365 0.308 0.305 0.275 0,327
M 0.397  0.440 0.433  0.384  0.336 0.313  0.359 0.387 0.413 0.405 0.395 0.357 0.402 0.399 0.394 0.388
BE 0.417 0,377 0.413  0.304 0.259 0.288 0.319 0.289 0.376 0.335 0.338 0.408 0.326 0.397 0.411 0.350
5 0.395  0.384  0.384 0,462 0.325 0.314 0.359 0,395 0.401 0.412 0.408 0.393 0.422 0.418 0.414  0.392
FE 00425 0,412 0.383  0.427  0.464 0,418 0,399 0.461 0.503 0.480 0.455 0.465 0.434 0.421 0.420 0.438
BORE 0,404 0,386 0.342 0,402 0.349  0.335 0,374 0.381 0.392 0.353 0.435 0.395 0.443 0.459 0.465 0.394
P 0,287 0.295  0.308  0.299  0.353  0.357 0.328 0.275 0.345 0.327 0.342 0.306 0.321 0.309 0.303 0.317
3.2 ARMAKIHRBEAFSEFEARBEERME  JBUKFAALE 0. 721~0. 820, = [T b8 [ 4h 2 42
ER=TL B w AT H SR ZL 5 H 21 DK D BRI A

IEEE B 1 (5 6),1999— 2013 ARV FF 44 4 7K 1
TR ARG S AT R GG TR 22 SR L A 3k B R
20 RGN G EEET U R ARG BRI T IS A R R

PR BE 43 BT 2 B L YT A A A T D R R R 3 Oy B
KRIGER D AR 2R T R4 iE 2 AL (0. 71
~0. 80, i b B BH L BE 8] 012 T g 4 K A B R
5205 R U R B B 4 B 3k T SRy O BT B 9 (0. 80~
0.89), HFFEII NI e 45 & I T o 3 B 4w A ot
1999 4] w44 P )8 B AL 72 0. 70~0. 80,2013 4FE1p

1 Lo 2 0 S Je o BE MR A AR B AT O

T A PR B 0 A 7E 0. 7T1~0. 82, 4 fi T [t
BHCLL 0. 70 AR . 0. 82 L5 A A 0. 02 My (8] b
K5y I ARG (I 1D o FT LA H o) B 48 B 3 B2 i 25
o3 S AR A A DI (8] 176 o SRS 23 3ok i P 9 K P
ARFRETE. 2SI B, 1999 4F 30 B 4 U 8 I v
(19 DX SR AR P 7R B8R i IX L HE U T R i X B P R
B PRV BE K B 1 5 2013 4R 0T R 48 R R FLER B A B
PHKF e B AL Z R P R



238 N S & G 924 %
Fz6 199203 FAEEKLIRBESERFELERBEE
WX 19994 2000 4F 2001 4F 2002 4F 2003 4F 2004 4F 2005 4F 2006 4F 2008 4E 2009 4F 20104 20114F 20124F 20134 P
M 0,999 1,000 1,000 0,997  0.998  0.996  0.993  0.998 0,986  0.983  0.987  0.984  0.995  0.996  0.994
T 0,986 0.983  0.992  0.974  0.980  0.994  0.984  0.987  0.985  0.991  0.991  0.988  0.991  0.982  0.986
W 0,993 0.995 0,991 0.988  0.996  0.997  0.992  0.993  0.993  0.991  0.982  0.989  0.991  0.991  0.992
FWL o 0.991 0,979 0.994  0.988  0.988 1000 0.991  0.997  0.996  0.990  0.989  0.991  0.990  0.987  0.991
G 0.998 0,999 0,999  0.989  0.995  0.997  0.993  0.992  0.995  0.994  0.995  0.997  0.997  0.997  0.995
BB 0,976 0.967  0.980  0.954  0.979  0.973  0.993  0.987  0.990  0.989  0.993  0.987  0.988  0.984  0.982
Wwe 0.993  0.996  0.995  0.983  0.990  0.995 0,991  0.997  0.996  0.996  0.997  0.997  0.998  0.993  0.994
B 0,991 0.989 0,994 0,981  0.996  0.993  0.996  0.992 0,995  0.996  0.997  0.997  0.997  0.995  0.994
W 0,992 0.990  0.993  0.980  0.987  0.992  0.995  0.997  0.990  0.991  0.985  0.991  0.992  0.992  0.990
B 0.995 0,993 0.995  0.985 0,992 0.990  0.992  0.990  0.989  0.991  0.993  0.994  0.993  0.992  0.991
B 0,992 0,990 0,997 0,981  0.987  0.974  0.986  0.984 0,988  0.986  0.997  0.991  0.993  0.997  0.988
=0 0,932 0.928  0.940 0,979 0.955  0.963  0.964  0.939  0.973  0.978  0.971  0.976  0.974  0.972  0.961
BA 0 0.977  0.984  0.982  0.975  0.981  0.991  0.982  0.978  0.978  0.972  0.980  0.969  0.972  0.985  0.979
BE 0,983 0.989  0.987  0.979  0.994  0.995  0.995  0.997  0.997  0.999  0.996  0.999  0.994  0.994  0.993
R 0,977 0.988  0.983  0.980  0.990  0.991  0.987  0.983  0.990  0.988  0.989  0.988  0.990  0.992  0.987
IS 0.986  0.991  0.991  0.975  0.978  0.987  0.989  0.987  0.988  0.987  0.987  0.988  0.992  0.989  0.987
BOJE 0,985 0,991  0.987  0.981  0.983  0.993  0.989  0.987  0.993  0.986  0.991  0.989  0.988  0.987  0.988
FU O 0.980 0,973 0.982  0.964 0,971 0.959  0.974  0.974  0.977  0.976  0.977  0.978  0.980  0.982  0.975
T 199203 FAEEKTIRREEEZFERBEHAE
WX 19994 2000 4F 20014 20024 2003 4E 2004 4F 2005 4F 2006 4E 2008 4E 2009 4 2010 4F 20114 20124 20134  FH
M 0761 0.756  0.768  0.766  0.771  0.775  0.757  0.763  0.771  0.756  0.752  0.759  0.754  0.771  0.774
FFE 0781 0.769  0.789  0.758  0.779  0.765  0.766  0.770  0.772  0.777  0.787  0.791  0.786  0.795  0.777
%M 0.748  0.754 0.752  0.764 0.760  0.756  0.757  0.755  0.759  0.762  0.758  0.769  0.763  0.772  0.772
FWL 0779 0,759 0.782  0.777  0.779  0.766  0.773  0.764  0.777  0.773  0.782  0.785  0.787  0.789  0.783
G| 0.778 0773 0,782 0,765  0.777  0.780  0.787  0.789  0.795  0.794  0.793  0.794  0.797  0.796  0.796
A 0.765 0,751 0.774  0.740  0.760  0.761  0.769  0.778  0.783  0.782  0.773  0.777  0.786  0.784  0.775
we 0.784  0.789  0.795  0.767  0.792  0.785  0.788  0.790  0.794  0.794  0.791  0.792  0.792  0.791  0.797
B 0796 0.785  0.795  0.773  0.787  0.782  0.800  0.801  0.796  0.789  0.790  0.798  0.796  0.800  0.796
i 0.797  0.789  0.798  0.777  0.793  0.794  0.799  0.798  0.777  0.781  0.780  0.781  0.793  0.792  0.791
YE 0797 0792 0.798 0,779 0.791  0.797  0.805  0.797  0.798  0.795  0.796  0.797  0.799  0.800  0.799
30 0.775  0.765 0.773  0.755  0.776  0.751  0.762  0.765 0.761  0.770  0.770  0.770  0.776  0.779  0.788
=0 0,713 0.710 0 0.724 0.787  0.743  0.729  0.735  0.719  0.758  0.755  0.758  0.762  0.756  0.754 0,745
M| 0777 00797 0,792 0,772 0.770  0.780  0.777  0.776  0.782  0.780  0.768  0.773  0.766  0.769  0.789
WE 0790 0.792 0,797 0.760  0.772  0.782  0.790  0.787  0.802  0.800  0.806  0.814  0.806  0.809  0.812
fiH 0.777  0.791  0.783  0.795  0.781  0.782  0.785  0.786  0.787  0.802  0.798  0.797  0.801  0.803  0.808
A 0.797  0.803  0.798 0.780  0.791  0.798  0.797  0.807  0.817  0.814  0.805  0.808  0.803  0.809  0.802
BOgE 0,78 0.798  0.780  0.784  0.776  0.790  0.792  0.790  0.795  0.794  0.800  0.801  0.807  0.809  0.808
FP0.758 0,750 0.765  0.741  0.760  0.746  0.758  0.748  0.764  0.762  0.763  0.758  0.763  0.762  0.765
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