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Tab. 1 The values of fractal dimension on the size distribution of towns in
the systems of Zheng, Bian, and Luo (D= 1/q)
D r D r D r
1980 2.463 - 0.990 2.132 - 0.958 1. 871 - 0.954
1985 2.344 - 0.980 2.416 - 0.969 2.011 - 0.947
1990 2.764 - 0.991 2.609 - 0.947 2.054 - 0.940
: 1. r s
2. O (1980 1990) , , 1991
® , , 1990, 1991, 1993
2 19 (1980 1992)
Tab.2 The change trend of the fractal dimension values on the size distribution
of the 19 cities in north Henan (1980 1992)
1980 1985 1986 1987 1988 1989 1990 1992
D=1/q 0. 670 0. 785 0. 755 0.770 0. 785 0. 794 0.813 0.911
r - 0.967 -0.970 - 0.9%8 -0.969 - 0.968 - 0.967 - 0.968 - 0.970
1 2 , (Zipf
) 80 ) ,
ol 80
19 1992
P K
(D,

X )
(2)
, 19
N
Elp(k) = Pi+ Bk 5 Inp ok
0.996( B )
, 1 19 In In
, Zipf (Pare— Fig. 1 Aln In graph on the size distribution of

the 19 cities in north Henan

to ) , Berry (
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Tab.3 The values of fractal structure factor on hierarchical structure of the systems of

Zheng, Bian, and Luo and the system of the 19 cities in north Henan

19
Dy r D r Dy r D, r
1980 0. 868 0.987 0. 848 0.991 0.941 0.999 0.674 0. 969
1985 0.873 0.991 0.871 0.998 0. 876 0. 995 0.705 0.978
1990 0. 860 0.987 0. 806 0.993 0.916 0.996 0. 621 0.952

19 1992
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Fig. 2 Graphs on the fractal structure factor of the systems of Zheng, Bian,
and Luo and the system of the 19 cities in north Henan
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Tab. 4 The values of difference degree on hierarchical structure of the systems of Zheng, Bian,

and Luo and the system of the 19 cities in north Henan

19
C(N=24) € (N=20 C (N=24) ¢ (N=21) C(N=24 C' (N=22) € (N=19)
1980 0.350 0.021 0.38%4 0. 029 0.311 0. 027 0. 185
1985 0.299 0.021 0.337 0.019 0.249 0. 024 0.165
1990 0.288 0.017 0.317 0.014 0.241 0. 022 0. 140
1.C , C
2. 19 1992
4 s Zipf s ,

Pareto
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FRACTAL DIMENSIONS OF HIERARCHICAL
STRUCTURE OF URBAN SYSTEMS AND THE
METHODS OF THEIR DETERMINATION
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Abstract

Three parameters were presented in the paper to characterize the hierarchical structure, es—
pecially size distribution of cities, of an urban system, including Zipf’s dimension, fractal struc—
ture factor (FSF), and difference degree.

1. Zipf’s dimension. Zipf’s law is very familiar to urban geographers, it is equivalent to
Pareto’s distribution and can be expressed mathematically as P(y= PiK™’, where ¢ is sometimes
called Zipf’s dimension, which is actually the reciprocal of fractal dimension, namely, ¢= 1/D.

2. FSF. The parameter is put forwards by two Chinese geo-scientists and has been intro—
duced to the studies of urban geography by the authors of the paper. FSF can be defined as I,,=
Iot Dilnr, where 1) is information capacity of size distribution of cities corresponding to a cer—
tain scale (r, when r= 1, I,= I,), and D, is what is called FSF.

3. Difference degree. The parameter is given by the authors of the pdper, it can be defined
as follows: C= 1- 1/1,,, wherel= — ZP AnPy, I,.= InN, and P;= P,/ ZPM P, is the pop-—
ulation of the kth city of an urban system (k= 1, 2, , N). Difference degree C can be linked
with fractal dimension D by means of Zipf’s formula under some conditions.

The geographical meanings of the three parameters were illuminated, the methods of using
them were illustrated, in particular, the degenerational forms of Zipf’s model were discussed so
as to connect fractal studies with non<ractal studies of urban systems, and finally, a prelimi-

nary comparison was made between them.

Key words urban system, hierarchical structure, city—size distribution, fractal, fractal dimen—

sion
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