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Fig 1 Uban mormholbgy of change in 1979 1996 2003
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Tabl 1 The number of grid of both the whol mophobgy and the different sorts of hnd use in Changsha

1979 1 172 4 4 3 4 3 2 2
2 1 /4 4 4 3 4 3 2 2
3 1/8 10 9 8 5 4
4 1/16 24 20 17 17 13 8 11
5 1/32 69 58 % 46 26 16 2
6 1 /64 213 148 149 107 34 34 56
7 1/128 635 382 351 286 51 64 97
8 1/256 1999 1062 827 754 80 151 197
9 1/512 6536 3103 2157 2048 177 425 334

1996 1 12 4 4 4 4 4 4 3
2 1/4 6 5 5 4 5 4 3
3 1/8 18 15 16 14 15
4 1/16 53 43 ) 40 37 14 i)
5 1/32 149 106 111 111 78 31 19
6 1 /64 433 286 271 279 155 54 31
7 1/128 1305 732 672 709 338 101 54
8 1/256 4045 1999 1625 1847 708 258 120
9 1/512 13193 5662 4187 5042 1687 752 205

2003 1 172 4 4 4 4 4 4 4
2 1 /4 13 11 8 9 9 4 7
3 178 34 32 2 24 21 9 2
4 1/16 93 87 9 64 60 20 %
5 1/32 264 206 159 158 157 47 48
6 1/64 763 508 48 399 399 86 102
7 1/128 2178 1226 1039 978 1036 157 207
8 1/256 6514 3293 2414 2425 2506 361 500
9 1/512 20757 9171 595 6398 6430 982 1261
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Fig 2 The fractalGraphs of part sorts of land use n Changsha
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Table2 The fractal dinension of both thewhole momphology and the different sorts of land use n Changsha
1979 D L 3271 1 2288 1 1890 1. 1649 0 8380 0 8806 0 9330
( ) R? 0 9944 0 9957 0 956 Q0 9952 0 9943 0 9916 0 937
8 Q0 0352 0 0287 0 0279 0 0285 0 0224 0 0287 0 0264
1979 D L. 3247 1 2010 1 1876 1 1379 Q 8376 0 8443 0 9327
( R? Q 9953 0 9972 0 960 Q 9972 Q 9959 0 9935 0 937
/ 6 Q 0345 0 0261 0 0285 Q 0247 Q 0219 0 0280 0 0282
e D 1. 4833 1 3656 1 3405 1. 3516 L 2116 1 0022 0 874
R? 0 9989 0 9988 0 989 0 9981 0 9977 0 9946 0 959
( ) ) 0 0178 0 0169 0 0159 Q 0210 0 0207 0 0262 0 0197
1996 D 1. 4657 1 3634 1 3382 1 3494 1. 2089 0 9736 0 8462
R? 0 9994 0 999 0 997 Q0 9989 Q0 9991 0 99 0 992
( ) 6 Q 0151 0 0112 0 0085 Q 0171 0 0134 0 00% 0 0098
2003 D 1. 6019 1 4941 1 4272 1. 4306 1. 4307 1 0793 1 1348
R? Q 9993 0 9981 0 9990 Q 9988 Q 9990 0 9969 0 967
( ) ) Q 0155 0 0230 0 0163 Q 0176 Q 0157 0 0214 0 0230
2003 D 1. 6005 1 4923 1 4252 1. 4286 1. 4287 1 0648 1 1267
) ) R? 0 9995 0 998 0 995 0 9993 Q0 9996 0 99% 0 983
) 0. 0140 0 0218 0 0118 0. 0139 0. 0109 Q0 0091 0 0189
2
2
Q 99 4
, 3
2003 () 41
Q 9993 ,
3 )
Q 6734 0. 5140 0. 2523 ,
) (2)
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Tabl 3 The infom ation entropy and rato of uthan kind use stucture in Changsha
(km?) (%) (%) (%) (%) (%) (%) H

1979 51 80 39. 47 23 04 23 A 6. 41 4. 56 2 08 L 4715
1996 104. 93 31. 46 20 88 25 70 7. 56 5. 54 L 66 L 6530
2003 160. 41 30. 19 17 15 19 39 20. 43 3. 88 3 66 1 7095

[24]
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Spatial-tem poral Evolution of Urban M orphology
and Land Use Sorts in Changsha

CHEN Qun-Yuan"’, YN Chang-Lin2 *, CHEN Guang'Hu%3

(L College of Urban and E nvironm enial Sciences of N ortheastNormal University, Changchun Jilin 130024
2 Changsha P lanning Infoma tion Service Center Chang sha, Hunan 410013 3 College of
Informational and Physical Sciences of Central South Un wersity, Chang sha, Hunan 410083)

Abstract The history and the present siation of study on uiban morphology and land use structure based on the
fractal theoty are briefly intioduced and revieved Themodel and itsm ean ngs of the fracial theory on utbanmor
phobgy research is also introduced and explamed Tak ng Changsha as an exanple the authors draw 1979

1996 2003’ s fractal datamessage of its urban morphobgy by writng canpute progran and using A rG 5 soft

and caleulate the fractal din ensions of its utban morphology and land use strucure of d ifferent periods The end
shows that the tendency of fractal evolution gradually changing fran the chaos to the order has been existing in
urban morphology and land use structure in Changshg and its causes of this phenanenon are mainlymade for the
deve bpment of uiban econany the imnovatbn of regionalisn and the mod ification of city plbnning At the same
tme a fav of questions n land struciure also have been discovered incliding that the area of the green land and
he traffic land is an aller and their d istr butions are also more centralized In this study, the dmensbn inchisbn
heory is confimed whichmeans all the dinensibns of different land use sorts are snaller han that of thewhole

urban morphology Same significance about the study to Changsha uiban planning also has been put forw ard

Key words uiban morphology spatial-ten poral evolution fractal theory Changsha



