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Tab.1 Selection and description of indicators at the village level
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Fig.2 Spatial distribution of population density in Song County, 1996-2016
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Fig.4 Gowth type of population density in Song County, 1996-2016
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Tab.2 Results of OLS model of influencing factors of population distribution in Song County

AE A AetriEfb 2L PRI AR AL t Sig VIF

1996 X -5.599 -0.314 ~7.452 <0.001"" 1.589
X 0.042 0.081 1.941 0.121 1.155
Xs 0.020 0.173 3.108 <0.001°" 2.771
X; -0.010 -0.727 -12.202 <0.001°" 3.186
RO 6.869 77.044
AIC 602.710
R 0.651

2006 X -5.009 -0.273 -6.766 <0.001°" 1.617
X 0.014 0.023 2.850 <0.001°" 1.206
Xs 0.028 0.513 7.175 <0.001™ 1.191
X -0.018 -1.064 -13.970 <0.001°" 1.350
RO 6.997 74.806
AIC 588.586
R 0.686

2016 X —7.345 -0.382 -8.217 <0.001°" 1.601
X; 0.035 0.055 1.334 <0.001™ 1.263
Xs 0.007 0.056 1.117 <0.001°" 1.882
X -0.016 -0.530 -10.176 <0.001™ 2.006
L 7.040 63.034
AIC 711.912
R 0.577
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Tab.3 Parameter estimation and test results

of the GWR model
[EIE ) 1996 4% 20064 2016 4F
Bandwidth 13268.162 13803.511 10753.464
AlCc 496.966 510.637 586.815
R 0.794 0.793 0.781
RS R 0.763 0.766 0.738
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HH I B ZET 1% B R 52 1 A 25 B) %A B
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Tab.4 Statistical results of the GWR model coefficient values

4G H A f/ME S5 ¢ A g g0 SSYNIEN FHIE EfEE%  fE /%

1996 X -11.481 -7.158 -6.456 -4.326 0.343 -5.713 2.20 97.80
X; -0.049 -0.031 -0.010 0.058 0.364 0.030 45.60 54.40
X5 -0.022 -0.001 0.007 0.011 0.044 0.007 73.90 26.10
X; -0.011 -0.009 -0.007 -0.006 0 -0.007 0 100

2006 X -12.281 -8.287 -7.020 -3.798 0.181 -6.077 0 100
X; -0.073 -0.006 0.040 0.116 0.286 0.062 71.38 28.62
X5 -0.016 0.005 0.015 0.022 0.031 0.013 83.02 16.98
X -0.020 -0.016 -0.012 -0.008 0.003 -0.012 3.14 96.86
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Spatio-temporal change of population distribution and

its influencing factors in a poor mountainous county:
A case study of Song County, Henan Province

LUO Qing"’, WANG Bingbing', FAN Xinsheng'?, LI Xiaojiian*"*
(1. Collaborative Innovation Center of Urban-Rural Coordinated Development / School of Resources and Environment,
Henan University of Economics and Law, Zhengzhou 450046, China; 2. Academician Laboratory for Urban
and Rural Spatial Data Mining, Zhengzhou 450046, China; 3. Key Research Institute of Yellow River

Civilization and Sustainable Development, Henan University, Kaifeng 475004, Henan, China)

Abstract: The spatio- temporal distribution characteristics and change of mountain populations are of great
significance for coordinating human-land relationship and implementing the rural revitalization strategy in the
process of urbanization. Based on the data of three agricultural censuses in Luoyang City, this study selected 318
administrative villages in Song County as the research objects, and used a GIS spatial analysis tool and
geographically weighted regression to analyze the spatial pattern of population distribution and its influencing
factors. The results show that: 1) The population of Song County is extremely uneven in spatial distribution. The
high density areas are clustered near the main traffic lines and in areas with relatively flat terrain, and over time,
they changed from point to spread and strip distribution. 2) On the whole, the population growth is bounded by
the high-speed Luoluan Highway, and shows a pattern of rapid growth to the northwest and slow growth to the
southeast. The high-speed growth areas are mainly concentrated in the county seat and a few townships around
the northwestern part of the Luoluan Highway. 3) The population growth centers are also located in the towns
around the county seat and the Luhun Reservoir, and the towns in the southern mountainous areas are expected
to form new population agglomeration areas. 4) The population distribution pattern of the county is the result of
the interaction of natural conditions, geographical location, and public services. Among them, the accessibility
time of county seat has the greatest impact on population distribution, followed by topography. The impact of
arable land area and accessibility time of middle school are relatively small, but the impact of different factors
has spatial and temporal heterogeneity. The above conclusions imply that mountainous counties can take into
account the differences in natural conditions and resource endowments, and make use of urbanization layout,
infrastructure construction, and public services adjustments to promote the optimization of population
distribution.

Keywords: population distribution; spatio-temporal change; mountainous area; Song County



