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Geological statistics analysis of population distribution
at township level in Henan province

ZHANG Haixia, NIU Shuwen, QI Jinghui, YE Liqiong, LI Na
(College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: Henan province, located in central region, is China's third most populous province.
Based on the sixth population census data at township level, this article analyzes the features and
trends of population distribution in Henan province by the geological statistics method, and dis-
cusses the factors influencing this distribution. The results are as follows: (1) Spatial scale is a ba-
sic parameter to study population distribution issue. The actual situation of population distribu-
tion will be expressed accurately when small spatial units are used. (2) The Lorenz curve is gen-
erated by the 1955 township-level units. There is 10% of the total population in 35.1% of the to-
tal land area with low density, and 36.2% of the population in 10% of the area with high densi-
ty. (3) The exponential model has the best fitting effect for the variation function. When the dis-
tance is within 80 km, the variation functions have similar trends in the four directions of east-
west, north- south, northeast- southwest, and northwest- southeast. The anisotropies enhances
when the distance is over 80 km. The r(h) is the highest in the east-west direction. (4) The popu-
lation density has the strongest homogeneity and the smallest variation in north-south direction,
and the most obvious variation in east-west direction. (5) The interpolation results represent in-
tuitively the gradient change process of population density. The population distribution of
Henan province could be divided into three types: sparsely populated area in mountainous ar-
eas, medium density area in rural plains and basins, and densely populated area in urban areas.
There is a dividing line of population density from Luoyang city, Pingdingshan city, Zhumadi-
an city to Huaibin county in northwest-southeast direction. To the northeast of the line is dense-
ly populated region whereas to the southwest of the line is sparsely populated, which indicates
the macro pattern of population distribution in this province. Two kinds of terrain condition
(mountains and plains) are the basic factor influencing the population spatial pattern. The level
of land reclamation is mainly constrained by the terrain condition, while population density
depends on the level of land reclamation. High density in urban regions is the results of the in-
teraction of the superior geographical condition and socioeconomic development. In the rapid
urbanization process, it is significant to realize the orderly population movement and reason-
able spatial redistribution through implementing the Major Function Oriented Zoning and the
New Urbanization Strategy. To create favorable conditions for living and working are in favor
of population gathering. We should mitigate negative effects of population redistribution on re-
sources and environment, and seek a green development way.

Keywords: population distribution; township level; geological statistics; variance function;
Henan province



