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Abstract: Based on panel data of population and socio-economic statistics of Luoyang City, a typical prefecture-level city in the Central Plains
region, from 2012 to 2021, we used the order-scale rule, population distribution structure index and population spatial gravity center transfer model
to investigate the spatio-temporal evolution characteristics of population distribution, used global spatial autocorrelation and hot-spot analysis
methods to study the spatial pattern of population, and used GeoDetector model and geographically weighted regression (GWR) model to analyze
the influence factors of population changes from the perspective of social development. The research results indicate that (Dthe population in
Luoyang is predominantly concentrated in small and medium-sized counties, with a continuously increasing population density and significant
regional differences. Overall, the spatial distribution presents high in the northeast and low in the southwest pattern. @ The imbalance index and
concentration index of population distribution show an increasing trend from 2012 to 2021, indicating a trend towards population concentration.
The population gravity center is located in Yichuan County and exhibits a southwest to northeast movement. (3 The spatial distribution of population
exhibits distinct spatial clustering characteristics, with the northeast region being a significant hotspot. @The levels of service industry, urbanization,
and medical care are consistently strong long-term dominant factors, with the synergy between economic development and urbanization being the
most robust. Per capita GDP and the number of medical institution transfer from positive to negative impact, while the total retail sales of social
consumer goods transfers from negative to positive impact, with a tendency towards a weakening effect. The proportion of secondary industry
demonstrates strong spatial heterogeneity.

Key words: prefecture-level city in the Central Plains, population distribution, spatio-temporal pattern, GeoDetector, GWR model
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