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Table 2 Different scales land use degree comprehensive index and its driving factors spatial autocorrelation

AR i NS ¥ Distance
Variable Scale 1 km 3 km 5 km 7 km 9 km 11 km 13 km 15 km
M1 0.710 0. 541 0.471 0.421 0. 385 0. 356 0. 334 0.314
1 M2 0.731 0.567 0. 496 0. 444 0. 406 0.377 0.352 0.331
M3 0.737 0.581 0.507 0.453 0.414 0. 385 0.361 0. 340
M1 0. 897 0.736 0.611 0.522 0. 457 0.411 0.378 0. 351
P M2 0. 894 0.733 0.613 0.525 0. 459 0.413 0.379 0.352
M3 0. 885 0.743 0.624 0.532 0. 464 0.420 0. 386 0. 359
M1 0. 887 0. 836 0.801 0.768 0.737 0.706 0.677 0. 650
S M2 0.907 0. 862 0. 828 0.795 0.763 0.732 0.701 0.673
M3 0.930 0. 882 0. 846 0.811 0.777 0.746 0.716 0. 687
M1 0. 248 0.112 0.077 0.061 0.051 0. 044 0.039 0.035
A M2 0. 256 0.122 0.086 0.069 0.058 0. 050 0. 044 0. 040
M3 0. 289 0. 144 0.102 0.081 0.069 0. 060 0.053 0.048
M1 0.953 0.833 0.767 0.720 0.683 0. 648 0.616 0. 587
E M2 0.941 0.835 0.772 0.726 0. 688 0. 654 0.620 0.591
M3 0.987 0. 844 0.779 0.729 0. 690 0.656 0.624 0.595
M1 0. 609 0. 335 0. 252 0. 205 0.173 0. 149 0.130 0.116
RE M2 0.548 0.319 0.243 0.198 0.167 0. 144 0.126 0.111
M3 0.623 0.324 0. 241 0.192 0.161 0.139 0.122 0.108
M1 0.971 0. 829 0. 690 0.572 0. 480 0.409 0. 356 0.315
RO M2 0.961 0. 826 0. 690 0.573 0.479 0.409 0.353 0.313
M3 0.998 0. 826 0. 690 0. 566 0.471 0.402 0. 349 0. 309
M1 0.957 0.788 0. 654 0.563 0.508 0.468 0.433 0.401
W M2 0.937 0. 780 0. 649 0.561 0. 506 0. 467 0.430 0. 398
M3 0.968 0.777 0. 647 0.554 0.499 0.462 0.427 0. 396

1M1:500 mX 500 m; M2:650 m>X 650 m; M3:800 m X800 m; 1.4 A FH & B 4% 45 35 8 Index of land use degree; P: A [ % Jif
Population density; S:3% ¥ Slope; A:3 [ Aspect; E: e Elevation; RE: I JE R B Resident distance; RO: I iE M # Road
distance; W . /KK B Water distance. F[A] The same as below.
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Table 3 The result of spatial log model at different scales

miH [8] 5 & %0 Regression coefficients bRifEiR % Standard error z P

Ttem M1 M2 M3 M1 M2 M3 M1 M2 M3 M1 M2 M3
C 58. 857 64. 384 74.698 2.161 2.892 3.878 27.243 22. 265 19. 261 0.000 0.000 0.000
RE —0.025 —0.026 —0.026 0.001 0.001 0.001 —29.690 —26.086 —22.518 0.000 0.000 0.000
RO 0. 000 —0.001 —0.001 0.000 0.000 0.000 —3.610 —3.841 —4,093 0.000 0.000 0.000
w 0.001 0.002 0.002 0.000 0.000 0.000 6.016 5.414 4.961 0.000 0.000 0.000
A —0.021 —0.020 —0.023 0.004 0.005 0.007 —5.612 —3.776 —3.143 0.000 0.000 0.002
S —0.419 —0. 455 —0.467 0.038 0.050 0.063 —11.141 —9.169 —7.405 0.000 0.000 0.000
E 0.002 0.003 0.002 0.001 0.002 0.002 1.579 1.614 0.959 0.114 0.107 0.338
P 0. 006 0.008 0.010 0.001 0.001 0.001 10. 561 10.093 10. 816 0.000 0.000 0.000
R? 0.722 0. 739 0.742

LIK —46 357.400 —27 451.600 —18 317.100

AIC 92 732.700 54 921. 300 36 652. 200

SC 92 798. 100 54 982.000 36 709. 300

1) C: % # Constant; R?; 2k

P E R B Coefficient of determination; LIK: fix K 2K %t % {8 Maximum likelihood logarithm; AIC:

Akaike 15 B #6+r Akaike information criterion; SC:Schwartz 845 Schwartz criterion. F[d] The same as below.
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Table 4 The result of spatial error model at different scales

15 H [n] 94 Z %0 Regression coefficients tRUEIR 2 Standard error z P

Item M1 M2 M3 M1 M2 M3 M1 M2 M3 M1 M2 M3
C 264, 282 262. 844 262.092 2.697 2.915 3.080 97.987 90. 162 85.099 0.000 0.000 0.000
RE —0.042 —0.037 —0.033 0.001 0.001 0.002 —36.589 —28.296 —22.805 0.000 0.000 0.000
RO —0.007 —0.006 —0. 005 0.001 0.001 0.001 —10.971 —9.883 —8.780 0.000 0.000 0.000
W 0.010 0.008 0. 007 0.001 0.001 0.001 10. 900 9.106 7.757 0.000 0.000 0.000
A —0.020 —0.016 —0.023 0.004 0.006 0.008 —5.099 —2.924 —2.993 0.000 0.004 0.003
S —0.998 —1.274 —1.417 0.063 0.086 0.112 —15.841 —14.744 —12.680 0.000 0.000 0.000
E —0.013 —0.010 —0.009 0.004 0.004 0.004 —3.550 —2.403 —2.046 0.000 0.016 0.041
P 0.013 0.017 0.023 0.002 0.002 0.002 8. 899 10. 002 12. 150 0.000 0.000 0.000
R? 0. 750 0.765 0.771

LIK  —45939.800 —27 237.300 —18 170.900

AIC 91 895. 600 54 490. 600 36 357.900

SC 91 953. 700 54 544. 500 36 408. 600
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Table 5 Comparing different scales of geographic

weighted regression models

25 & Variable R? AIC,
M1 0.726 92 751. 329
M2 0.732 54 758. 309
M3 0.734 36 296. 754

1) AICc I B 1FE 1y Akaike {5 & #i W] AICc is the corrected
Akaike information criterion.
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Fig.3 Different scales of geographical weighted gression models’ goodness of fit spatial distribution
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Comprehensive degree of land-use at different scales based on

spatial autocorrelation regression and geographically weighted regression models

NING Xiu-hong GUO Long ZHANG Hai-tao

College of Resources and Environment s Huazhong Agricultural University sWuhan 430070 ,China

Abstract The spatial distribution of Valley County land use degree in 2009 was studied and the
spatial autocorrelation of land use degree and its driving factors in different scales were analyzed. A spa-
tial autoregressive model and geographically weighted regression model was established from the per-
spective of global local. The results showed that there was a certain spatial autocorrelation in land use
degree and its driving factors with scale effect. Spatial regression model could estimate the overall pa-
rameter of various factors while geographically weighted regression model could give the local parameter
of various factors. Scales of geographical weighted regression model could reflect the detailed geograph-
ical information to some extent.

Key words land use degree comprehensive index; spatial autocorrelation regresion; geographically
weighted regression; scale effect; geographic information
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