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Abstract: With the rapid development of urbanization and industrialization in China, the rural
human settlement space is undergoing drastic changes. These changes are mainly reflected in
the following aspects, the rural hollowing caused by population outflow, the idleness of rural
farmers’ residential housing and the inefficient use of rural construction land. With the continuous
advancement of urbanization, the number of rural residents will continue to decrease in the future,
the same is true of the demand for human settlement space. Therefore, rural contraction and spatial
reconstruction are inevitable trends. However, in the process of the continuous decrease of rural
resident population, in many villages, the phenomenon of empty-disusing houses and the growth of
residential space coexists. On the one hand, the rural resident population has been greatly reduced,
on the other hand, the rural human settlement space continues to grow. This “unbalanced man-land
relationship” has seriously restricted the rational utilization of rural land resources and the orderly
development of rural space. Then, under the background of rural revitalization in the new era, it
is desiderate to pay attention and research these important practical problems, including, how to
deal with the shrinking rural population, how to resolve the contradiction of “population shrinkage
and land expansion”, how to improve the utilization efficiency of rural land resources, and how to
promote the healthy and orderly development of rural space.

From the existing research literature, it is difficult to adapt to the requirements of rural
transformation and change in the new era by relying on the traditional single perspective of rural
settlements research, and it is also impossible to deeply understand the complex mechanism behind
the change of rural human settlements space. Therefore, it is urgent to carry out systematic research
on the evolution process of rural human settlements from a new perspective. Although there have
been some typical case studies of rural human settlements from the perspective of shrinkage, studies
on the process of rural human settlements change and the type of shrinkage evolution at the county
scale are still rare. This paper takes 107 county spatial units in Shaanxi Province as research objects,
and collects the data of rural resident population and rural residential land in each county. Then,
this paper selects a series of indicators, including dynamic degree of rural residential land, nuclear
density of rural settlements, elasticity coefficient of rural human settlement space change, and so
on. Afterwards, using GIS spatial analysis method, this paper reveals the change trend, spatial
distribution characteristics and evolution types of rural human settlement in Shaanxi Province.
On this basis, this paper attempts to propose and explore a series of smart shrinking paths of rural
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human settlement space in Shaanxi Province.

In summary, the final results of the study are as follows: 1) from 2000 to 2015, the rural residential area continued to grow, while the rural human
quantity decreased, which showed an obvious characteristics, that is “population shrinkage and land expansion”. After 2015, the rural residential area
decreased, the shrinking trend of rural living space began to gradually appear. 2) The large and medium-sized cities in Guanzhong Plain mainly include
Xi’an, Baoji, Weinan, and Xianyang. The rural residential land in the province is concentrated in the surrounding areas of the main urban areas of these cities.
The distribution of rural residential in Northern Shaanxi is relatively scattered, mainly concentrated in Beiluo River, Wuding River and other basins, which
showing a zonal distribution. In southern Shaanxi, the distribution of these rural settlements is mainly concentrated in the Hanzhong Basin and the Danjiang
River Valley. 3) From 2010 to 2018, the types of rural human settlement in counties of Shaanxi Province have undergone great changes. The evolution types
have mainly changed from dilution type to atrophy and contraction type. Among them, the dilution type is characterized by “population shrinkage and land
expansion”, while the atrophy type and contraction type are all characterized by “population shrinkage and land shrinkage” situation. In terms of quantity,
the total number of atrophy type and contraction type counties is 67, accounting for 62.62% of all counties. Then, the main driving factor that makes the rural
human settlement space in Shaanxi Province shift from growth to contraction is the town and village comprehensive reform, with the main content is village
relocation and combination. To a certain extent, this reform has realized the intensive and economical use of rural residential land, and objectively promoted
the shrinkage of rural residential space. 4) Finally, combined with the actual development of Shaanxi Province, the following four aspects are proposed to
promote the smart shrinking path of rural human settlements, which are classified policy, planning control, land management and rural governance. Under
the background of rural revitalization, this article can provide scientific decision-making basis for the optimization and high-quality development of rural

human settlement space in Shaanxi Province.
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Fig.1 schematic diagram of the study area
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Fig.2 types of rural human settlement space change
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Fig.3 change of rural human settlement space in Shaanxi Province from 2000 to 2018
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Fig.4 the dynamic degree change of rural residential land in Shaanxi Province
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Shaanxi Province
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Fig.6 the Kernel density distribution of rural residential land at county level in Shaanxi Province
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Fig.7 the rural residential land area per capita at county level in Shaanxi Province
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Fig.10 changes in the number of administrative villages in Shaanxi Province from 2005 to 2018
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