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The Analysis on Spatial-temporal Evolution of Urban Fringe in Guangzhou

WANG Haiying ZHANG Xingchang
( School of Geography and Planning Sun Yat-sen University Guangzhou 510275 China)

Abstract: As an important part of urban region structure urban fringe is the most sensitive area with a—
cute contradictions in modern urban system. Deeply research on the regulation of the regional spatial vari—
ation is very important for promoting urban construction and regional development. The method of multi—
ple eriteria was used to analyze the spatial evolution of the urban fringe in Guangzhou for 1990 2000 and
2009. The result shows that: (1) The development mode of Guangzhou has gradually changed from “single
core” expansion to “point-axis’ expansion and a metropolitan area with “multi-cores” will be eventually
formed. (2) At the beginning of 1990s Guangzhou was in the process of urbanization accelerated phase
and the urbanization was extensive and disordered. Since 2000 the overall strategic development center
has moved to the south of Guangzhou. (3) The urban expansion and fragmentation are of synchronization
and similarity. the variation extent of degree of fragmentation can indicate the level of urbanization. @)
Urban fringe is a spatial4emporal complex which is extremely sensitive and unstable. In the early stage
of development it is no-eontinuous and broken and later it becomes continuous and compact. This phe—
nomenon from disorder to order occurs throughout the development of the urban fringe. The result can
provide theoretical support and reasonable proposals for strategic development plan and the integration of
urban and rural construction.
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C Table 3 the results of clustering of urban fringe
2
)1 1990 0.763 12663 0.327 80647 0.031 267250
’ 2000 0.650 43123 0.320 91491 0.040 225946
° 2009 0.748 52624 0.374 89256 0.047 218 647
SPSS 1990. 2000
2009 ° K_Means 1990,
¢ 2 2000 2009
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Table 2 Variables in the Logistic regression Equation 2.2
1990 2000 2009 1990
”»
8.765 11. 362 14. 381
“ »
63.256  -62.383  -28.978 - ( la)
-1.765 -0. 699 -3.628
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Fig. 1  Guangzhou urban region structure in 1990 2000 and 2009
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( 1990 - 2000
-63.256 o 127.386 4 km’
o 2 ). 2000 « 433.776 3 km’ 240. 52%
- 13.04% o 806. 309 8
“ ” 1b) . km’ 912.888 5 km’
13.22% 1.25% o
2 671.608 0 km’ 2 258.553 0 km’
. 2009 “ ” —15.46% -1.67% .
« ” 2000 —2009
« ” o 433.776 8 km’
527.878 1 km® 21.69%
“ ” ( le) o 2.21% .
2.3 912. 888 5 km’
1990, 2000 2009 892.404 2 km’ -2.24%
( . . ) -0.25% .
2 258.553 0 km’ 2 184.570 7 km®
( 4) -3.28% -0.37% .
4 ( .
Table 4  Area statistic of urban region structure in Guangzhou . ) .
Jkm? 1% 5 1990, 2000 2009
1990 2000 o0 0T 2000-
2000 2009 . . . . .
ey om0
127.386 4 433.776 8 527.878 1 13.04 2.21 100. 00% 1990
4.635% 2009 39.966% .
5
Table 5 Area statistic of urban region structure of administrative areas in Guangzhou km’
1990 2000 2009 1990 2000 2009 1990 2000 2009
6.78 84. 44 93.95 252.42 273.3 234. 44 495. 4 396. 86 426.21
9.48 67.45 103. 53 174.72 221.34 268. 55 590. 83 486. 24 402. 95
28.78 51.44 65.96 36.98 32.52 25.13 26.52 8.32 1.19
0.19 43. 67 45.32 137.6 192. 21 186. 69 830. 98 732. 89 736.76
4.31 28.1 37.16 55.18 43. 14 41. 62 33.49 21.74 14. 20
26.18 40. 49 47. 15 29. 89 18. 18 12.29 6. 66 4. 06 3.29
0. 00 9.44 13.21 26. 07 35.99 33.72 140. 67 121. 31 119. 81
0.04 6.54 8.20 27.43 51.53 50.91 499. 78 469. 18 468. 14
20.22 66. 27 78. 68 63.99 47.32 40. 07 59. 49 30. 11 24. 95
30.73 33.48 33.50 2.77 0.02 0. 00 0. 00 0.00 0. 00
126.71 431. 32 526. 66 807. 05 915.55 893.42 2683.82 2270.71 2197.5

1990 - 2009
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1990 N N 31.068% -
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46.397% ~ 35.241%  32.930% - 28.981% - 0.060%
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-0.36% -

6

Table 6  Urban region structure spatial variation dynamic degree

2009 44.763%  27.232% - "
1990 -2000 2000 - 2009
27.884% + 19.523%  0.000% -
-1.546 -0.364
( 1.322 -0.249
) 24.052 2.410
o o (9)
2000 N N N pien _ Qan — 41
Bi = ——— x— x 100% (12)
36.218% « 21.585% - 19.841% - a, +1 n
9.773% - 2009 N N N 7o
7
Table 7 Urban region structure spatial variation dynamic degree of administrative areas %
1990 - 2000 2000 - 2009
-1.985 0. 824 99. 820 0. 820 -1.574 1.237
-1.767 2.653 55.315 -1.899 2.359 5. 857
-6.613 -1.174 . 609 -8.500 -2.450 3.077
-1.179 3.940 365.378 0. 059 -0.317 0.410
-3.407 -2.143 44.802 -3.684 -0.383 3.459
-3.394 -3.791 . 265 -1.691 -3.412 1.784
-1.367 3. 665 94. 400 -0.136 -0. 682 4.012
-0.611 8.477 62. 500 -0.025 -0.131 2. 446
-4.857 -2.565 21.701 -1.843 - 1. 667 2.050
0. 000 -7.294 . 867 0. 000 -0.218 0. 006
7 1990 - 2000 N N N
. 365.378% -«  99.820% . 94.400% .  62.500% -
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Table 8 Percentage of transformation of urban region structure %
1990 -2000 2000 - 2009
83.375 15.557 1. 068 100 89.722 9.716 0.562 100
3.875 61. 886 34.239 100 17.414 68. 436 14. 150 100
0. 000 0.055 99. 945 100 0.051 10. 883 89. 066 100
8 1990 - 2000 14.150%;
15.557% 10. 883 %
1.068% ; 0.051% -
34.239% © 1990 -2000
3.875%;
0.055%; 2000 —-2009 N o
9.726%
0.562%;

17. 414% ( 2a ).
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Table 9  Fragmentation index of urban region structure in each administrative area
1990 2000 2009 1990 2000 2009 1990 2000 2009
15.510 14. 433 11.075 20. 094 27. 306 20.797 7.227 22.584 14. 026
10. 678 11.762 11.379 18. 741 26. 891 22.950 8. 869 21.476 17. 504
5.766 6.503 4. 804 6. 960 10. 861 8.588 3.333 6. 197 4. 945
9.387 9.448 8. 661 16. 855 22.930 18.715 3.883 19. 839 13.483
8.272 7.416 7.457 7.756 13. 341 11.035 7.093 10. 834 7. 687
6.593 4.385 2.655 9.084 10. 982 6.235 6. 601 6. 181 3.656
5.79% 7.113 6.309 8.220 13. 851 11. 405 8.653 5.835
3. 740 5. 063 4.544 10. 101 14. 137 11.765 1.975 8.979 5.891
7.228 6.757 6. 565 10. 889 16.321 11.989 8.776 9. 940 5. 800
1. 630 6.936 2.551 4.068 2.988 1. 869 1. 831

22.741 22.874 19. 850 39.003 54.962 43.920 15. 168 38.399 26. 889

9 1990 .
2000 . 2009 ©39.003.
54.862. 43.920
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