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ABSTRACT

In social sciences, researchers are interested in the analysis and mod-
eling the spatial data. Spatial data analysis (SDA) and GIS play a key
role in modeling spatial data. The distribution of population is always in-
fluenced by spatial geographic factors. The traditional cartography of
population density has a defect in incontinuity. Cenus spatialization is
one of the methods to solve above-mentioned problems. Study on popula-
tion distribution and census spatialization is a new resecarch field of many
subjects, which is an important problem in GIScience. It is a new re-
search direction of population geography and it has broken the demo-
graphic data stemming from the boundary line of the administrative divi-
sion for a long time. It offers the new thinking and method for us to
count demographic data in the arca that is not administrative area. So it
is very important to study census specialization.

Theory and methods of spatial data analysis such as autocorrelation
analysis, autoregressive analysis, spatial heterogeneity analysis, popula-
tion distribution inequalities analysis, hot spots detection, geostatistics
method, method of areal weighting interpolation, point pattern analysis
ect are employed to analyze the quantitative rule of population distribu-
tion and census spatialization in Jiangsu, Xuzhou and the built-up area of
Xuzhou.

1. Characteristic of population distribution in Jiangsu is studied.

Based on cities, counties and towns Characteristic of population dis-
tribution in Jiangsu is studied by the numbers. The results are the follow-
ing: distribution of population density based on city is higher in South
Jiangsu and Xuzhou-Liangyungang economic zone while lower in the Mid
of Jiangsu, distribution of population density based on county is very dis-
equilibrium and autocorrelative, distribution of population density based
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on town takes on the characteristic of convergency and decentralization.

2. Cenaus spatialization in Jiangsu is carried out based on Spatial statistic
and autoregressive model.

Spatial statistic rule of population distribution in Jiangsu is found
with spatial statistic and Exploratory Spatial Data Analysis(ESDA). The
inequalities of population distribution in Jiangsu is found with the Lorenz
Curve of population distribution and Geordie index.

An inequality composition method, the two-stage nested Theil de-
composition method, which is an extension of the ordinary one-stage
Theil decomposition method, are employed to study on the inequality of
population distribution. First, the definition of inequality of population
distribution index based on Theil which is called T, is put forward. And
then one-stage and two-stage nested Theil decomposition of T,, is
brought forward. Based on the different regionalism,fractionized the ine-
quality to find the source of the whole inequality of population distribu-
tion through decomposed the T, in Jiangsu. Via the decomposition, we
can find that the whole inequality of population distribution is made up
of three parts, the most distinct one is the of 106 counties, in the next
place, the diference in the cities also plays an important part, finally, the
most inapparent one is the difference among the three belts in the prov-
ince. By computing local G statistics index based on counties the follow-
ing conclusion can be drawn: the inequality of population distribution in
hot spots is big, the one in cool spots is small.

Moran’s I and Geary’s C are employed to study on global spatial au-
tocorrelation of population distribution in Jiangsu based on counties and
towns. Three hot spots of population distribution in Jiangsu is found by
computing the Local Indicators of Spatial Autocorrelation ( LISA)
G (d).

By the use of Maximum Likelihood Spatial Lag Model and the Spa-
tial Weight(Queen),the 1 000 m> 1000 m grid map of population density
of Jiangsu is gained.

3. Cenus spatialization in Xuzhou is carried out based on geostatistics,

A index which is called Gini of Population Distribution (GPD) to
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mesure the heterogeneity population distribution is put up. By computing
the GPD in Jiangsu based on counties and towns, the following conclu-
sion can be drawn: the heterogeneity population distribution of south
Jiangsu is big, the one of North-east Jiangsu is small.

By using statistical data of small cities and towns in Xuzhou in 2005,
the methods of geostatistics and tools of ArcGIS are employed to study on
the spatial distribution of population density in Xuzhou. First, with the
methods of exploratory data analysis (EDA), for example, histogram,
semivariogram cloud, voronoi polygons, the preliminary knowledge of
population density data is gained. Second, variogram model (exponential
model) is built up with curve fitting and cross-validation. Finally Log-
normal Kriging(LK) is used to make isoline map and three-dimensional
visualization for population density of Xuzhou.

4. Cenus spatialization in Jiangsu is carried out based on density of set-
tlement,

Analysis of spatial distribution characteristics of settlements is an
important problem in settlements geography. Using Spatial data analysis
(SDA) to research on spatial distribution characteristics of settlements
can result in a good accuracy of it.

Point pattern analysis technique such as NNI, Ripley’s K, Quadrat
Analysis(QA) and Nearest Neighbor Hierarchical Clustering (NNH) is
used to investigate the rule of spatial distribution characteristics of settle-
ments in Xuzhou. In this paper, the information of Xuzhou settlements
distribution is acquired by TM images (2005) and city maps. Then the
patterns of settlements distribution in Xuzhou are investigated by quadrat
analysis(QA), nearest neighbor index (NNI), Ripley’s K function and
hot spots analysis. The following conclusions can be drawn. On the
whole, settlements distribution in Xuzhou is spatial dependent and
clumped. The degree of settlements agglomeration increases when the in-
vestigation scale increasing. The distribution of hot spots of settiements
is characterize by spatial random in micro scale, belt structure in medium
scale and district structure in macro scale.

Based on method of Kernel Estimation and Thiessen Polygons the
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settlements density in Xuzhou is computed. Compared with the two
methods, the method of Kernel Estimation can model the whole change
tendency of distribution of settlements in Xuzhou clearly, the method of
Thiessen Polygons is sensitive to local spatial difference of distribution of
settlements in Xuzhou.

A method of census spatialization is put forward based on settlement
density. Taking Jiangsu as an example, the 1 000 mX 1000 m grid map of
population density of Jiangsu is gained.

5. Cenus spatialization in Xuzhou is carried out based on Polygons
and GCAWI

The method based on Thiessen Polygons and GCAWI to spatialize
census data is put forward. With this method, the 500 m X 500 m grid
map of population density of Xuzhou is gained.
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