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Fig. 2 Flowchart of population spatialization
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Fig. 3 Population spatialization map in China’s coastal area
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Fig. 4 Comparison of population spatialization maps for Yangtze River Delta in 2000, 2005 and 2010
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An Improved Population Spatialization Model by Combining Land
Use Data and DMSP/OLS Data

CHEN Qing"? and HOU Xiyong"
(1. Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai, 264003, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Population spatialization could effectively remove the obstacles for data fusion between census data
and geographic data. With the rapid development of RS and GIS techniques, the research methods of population
spatialization have been updated greatly, and among them, both land use data and DMSP/OLS data are the most
widely used data sources for population spatialization. However, both of them have advantages and
disadvantages, in specific, the patches of cities and rural settlements in land use data indicate the area of
population distribution accurately, but land use data lacks detailed features of population distribution, especially
for that existing in the same type of land use; DMSP/OLS data manifests the spatial variations of population
density, however it often overestimates the distribution area of population due to its 'overglow' effect, and at the
same time, the problem of pixel saturation in DMSP/OLS data also impairs the fitness of this data. In this paper,
land use data and DMSP/OLS data are combined together to distinguish the night light data value of populated
area, and the methodologies of population spatialization are improved by introducing the precision threshold and
dynamic regionalization method. Census data in 2000, 2005 and 2010 for China’ s coastal area are taken as
examples to test the outcomes of the improved methodologies for population spatialization. The results show
that: (1) due to the prominent spatial heterogeneity of population distribution in China’ s coastal area, unitary
model based on DMSP/OLS data for the whole study area exhibits very poor precision, therefore, land use maps
are utilized to distinguish the populated and non-populated area based on DMSP/OLS images. Compared with
the threshold method, land use maps more effectively removes the ‘overglow’ effect of DMSP/OLS data; (2)
precision threshold of the regression model is adopted to dynamically divide the whole study area into several
sub-regions, in specific, only counties that meet the testing accuracy defined by the precision threshold could
retain in the regression model, otherwise, they should be regrouped into a new set of samples and be fitted by a
new regression model. It is named as ‘dynamic regionalization” method in this paper. The results show that this
method further improves the overall accuracies of population spatialization data.

Key words: DMSP/OLS data; land use data; population spatialization; China’s coastal area
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