26 5 Vol 26, No 5
2007 9 GEOGRAPHICAL RESEARCH Sept., 2007

BRE X

( N 100871)
1949~ 2000 .
) ARM A( 1, ¢) 1
, 10 ARMA(1, q)
30 .

? ’ s ’ ?

: 1006-0585(2007) 05- 102112

[ [2]

[3.4]

[5.6]

(MAS) , ;

[7.8]

[91

: 2006 16-08; ¢ 2007 0523
(40335051) ; Urban China Research Network Small Grant Pro-
gram (2003Spring)
(1965), s s



1022 26
’ - 5
Fourier Fourier
2
[10,11]
2
2 2
21
( 1) 1949
~ 2000 1991~ 2000 e
[12~ 14]
2
, 1990
2
1 (1949~ 2000) ( %)
Tab 1 The data of China s urbanization level 1949~ 2000 (unit: %)
1949 10 64 1962 17. 33 1975 17. 34 1988 25 81
1950 11 17 1963 16 84 1976 17 44 1989 26 21
1951 11 78 1964 18 37 1977 17. 55 1990 26 62
1952 12 46 1965 17. 98 1978 17. 92 1991 26 98
1953 13 31 1966 17. 86 1979 18 96 1992 28 68
1954 13 69 1967 17. 74 1980 19 39 1993 29 63
1955 13 48 1968 17. 62 1981 20 16 1994 30 57
1956 14 62 1969 1750 1982 21 13 1995 31 44
1957 15 39 1970 17. 38 1983 21 62 1996 32 23
1958 16 25 1971 17. 26 1984 23 01 1997 33 28
1959 18 41 1972 17. 13 1985 23 71 1998 34 24
1960 19 75 1973 17. 20 1986 24 52 1999 35 23
1961 19 29 1974 17. 16 1987 25 32 2000 36 26
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( 1), (OLS), Fig 1 Histograms of autocorrelation function (A CF)
1 and partial autocorrelation function (PACF)
Li=- 0.086+ 1. 029L-1+ & (4) of China s urbanization level time series
R>=0. 99 (a ACF histogram; b PACF histogram)
1 1, DF , , AR(2) )
2 AR(2)
L:i=- 0012+ 1 406L~-1- 0.390L-2+ €& (5)
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Tab 2 The 2nd order autoregression results of Chind s level urbanization based
on ordinary least squares ( OLS) estimatior

df SS MS F Significance F
Multiple R 0 996 2 2011 626 1005 813 2605 378 Q0 000
R Square 0 991 47 18 14 Q0 386
Adjusted
0 991 49 2029 770
R Square
0 621
Durbin-Watson 1 843
50
Coefficients t Stat P-value 95 0% 95 0%
Inter cept -0 012 Q 311 - 0 038 Q 970 -0 638 Q 615
Xl 1 406 Q0 135 10 432 0 000 -0 67 -0 110
X2 - 0 390 Q 139 - 2 801 Q 007 1135 1 677

Excel SPSS Mathcad
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’ Tab 3 Prediction of China s urbanization level using logistic
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(0 Logistic 1 2 3
2001 36 88 37 21 3716 37. 00 37. 66
’ (2) 2002 37. 80 38 15 38 04 37 61 39 09
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; (4 2005 40 55 41. 05 40 78 39 21
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Modeling the urbanization process of China using the
methods based on aute- correlation and spectral analysis

CHEN Yan-guang
( Department of Geography, Peking University, Beijing 100871, China)

Abstract: China s urbanization cannot be modeled by the logistic equation, which is fok
lowed by the USAs urbanization process In order to reveal the features and property of
China s urbanization, the aute-correlation and spectral analysis are employed to make a
multifold study on time series of urbanization from 1949 to 2000 (1) An autocorrelation
analysis is implemented, and partial autocorrelation function (PA CF) has a first order cut
off. This implies that the urbanization process of China possesses a locality: a change in
the +¢h year only affects that in the (i+ 1) th year directly, but cannot affect the changes in
and after the (i+ 2)th year However, the aute-correlation function ( ACF) suggests that
a change perhaps influence a change ten years later indirectly. (2) An autoregressive anal

ysis is made and an autoregressive moving average (ARM A) model is built such as
q q
Li= Bt Lei+ lim 2,98, = 0.510+ Lei+ lim ),0.439 €,
0= /50 4= /0

where L: is the i-th years urbanization level, €is an innovation or “random shock” (white
noise), Pis a parameter, and g the order of moving average. (3) A spectral analysis is
made based on the residuals of the logistic model, that is, the logistic trend of urbanization
level is removed from the time series, and the result shows that there exists a periodic
change behind the trend change. The wavelength (cycle length) is about 30 years. The
Hurst exponent of the urbanization data is estimated to interpret the periodic behavior

The value of the Hurst exponent, H = Q 37, suggests anttpersistence in the urbanization
process of China Based on the above analyses, the process of urbanization is divided into
three parts: random process, periodic process, and trend process. Among the three differ
ent components of change in urbanization, trend is a basic process, cycle is an accessorial
process, and random change is a complex process The future of China s urbanization is
hard to be predicted using the common methods because of aute-correlation and random

disturbance, so new approaches should be found to conduct a convincing prediction.

Key words: urbanization; urban changes; urbanization level; aute-regression; power spee

tral analysis; China



