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Tab. 1 Influencing factors of population distribution
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Fig. I The population density at township level in Tibet in 2010
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Tab. 2 The total population and area of each population density range at township level in Tibet
NHERER RN G FXUNEIPN) ANHEGL%)  BEAGKm?) RS (%)
0~1 102 235880 7.86 768471 63.82
1~4 189 550149 18.33 244664 20.32
4~7 115 482070 16.06 91516 7.60
7~10 75 378282 12.60 45631 3.79
10~40 126 870345 28.99 51935 431
40~70 7 43936 1.46 918 0.08
70~100 1 6621 0.22 74 0.01
100~400 6 142181 4.74 722 0.06
400~700 2 93542 3.12 172 0.01
>700 1 199159 6.63 68 0.01
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Fig. 2 Spatial clustering characteristics of population distribution in the study area
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Tab. 3 The correlation coefficient between population distribution with each influencing factor
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Fig. 3 Scatter plot of population density verification in Multiple Linear Regression (a) and Random Forest Regression (b)
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Tab. 4 Population density fitting R’, MAE and their rankings of influencing factors among different regions in Tibet
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Population distribution pattern and influencing factors in Tibet
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Abstract: Clarifying the spatial pattern of population distribution, its influencing factors and
regional differences at the township level is of great guiding significance for formulating
sustainable development policies in ecologically fragile areas. Based on the population census
data of Tibet at the township level in 2010, the population density and spatial factors were
extracted. The density and clustering characteristics of the population distribution were
analyzed by spatial statistical method. The multiple linear regression method and the random
forest regression method were used to explore the population influencing factors and their
regional differences of population distribution. The results showed that: (1) The population
density of Tibet at the township level showed a strong spatial non- equilibrium. The general
trend was high in the southeast and low in the northwest, and there was a strong spatial
coupling between the main rivers and the main traffic trunks in high density area. (2) The "core-
edge" characteristic of population clustering was obvious, and roughly to the wave of Borong
(Nyalam County)- Gangni (Anduo County) as the demarcation line. (3) In the multiple linear
regression method, the artificial surface index had the greatest influence on the population
distribution, followed by the nighttime light index and road network density. (4) Random forest
method was more accurate than multiple linear regression method to predict the population
density, which can be used to sort the importance of the influencing factors. The influencing
factors of the first six factors were the night light index, artificial surface index, road network
density, industrial output value, GDP and multi- year average temperature, and these factors
were positively correlated with population density. Among topographic factors, the contribution
rate of elevation and slope was the largest, which was negatively correlated with population
density. (5) The influencing factors and their interactions of population distribution in Tibet
showed obvious regional differences. The valley was a gathering area for population in the
study region, mainly in Lhasa River Valley, Nianchu River Valley and Sanjiang River Valley.
(6) Through the analysis of random forest regression, the conceptual model can be used to
express the influencing factors of population distribution, and the dominant factors were
summarized as land use structure, road accessibility and urbanization level.

Keywords: population distribution; influencing factor; township scale; random forest;
conceptual model



