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Fig. 1 Location and family farms distribution of Jiangjin District, Chongqing, China
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Fig.3 Kernel density distribution of family farms with industrial types in Jiangjin District
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Tab.4 Influence value of detection factors for the spatial distribution of family farms
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Spatiotemporal Expansion Characteristics and Driving Forces
of Family Farms in Hilly and Mountainous Areas:
A Case Study of Jiangjin District of Chongqing, China

XIONG Xi', ZHANG Shichao'?" |, LIANG Jingru', LIU Jingyu'

(1. College of Geography and Tourism, Chongging Normal University, Chongging 401331, China;
2. Key Laboratory of Surface Process and Environment Remote Sensing in the Three Georges Reservoir Area, Chongqing 401331, China)

Abstract; The feasible approach to promote agricultural transformation in hilly and mountainous areas is to
construct a three-dimensional and compound modern agricultural management system based on farmer household
management. As a typical household operation, family farms are rooted in rural areas and serve farmers and
agriculture, and they are crucial targets of cultivating innovative business entities. The development of family farms
varies in stages, regions, and types. At present, more research attentions were paid to scale benefit, development
model and restrictive factors of family farms in plain areas, relatively less concerns on hills and mountains. It is
highly imperative to investigate the dynamic process and driving forces of family farms in hilly and mountainous
areas for the purpose of building scientific basis for overall rural revitalization. In this study, it took 1062 family
farms in Jiangjin District of Chongqing, China as a case study to reveal the pattern-process-mechanism of family
farm development in hilly and mountainous areas. The spatial and temporal evolution of family farms and driving
mechanisms of their distributions were analyzed by using nearest-neighbor index, kernel density, standard deviation
ellipse and geographic detector. The results show that; (1) the spatial distribution of family farms in Jiangjin
District was characterized by north-south differentiation and noticeable agglomeration, and there were some
differences in their spatial distribution in different industries; (2) The number of family farms was increasing in
stages, with 2013 —2016 as the initial rapid growth stage and 2017 — 2019 as the mature and slow growth stage;
(3) The spatial evolution trajectory of family farms as a whole migrated from northeast to southwest, and most
industrial family farms expanded from northeast to southwest, but family farms in the pepper industrial evolved from
northwest to southeast, with some differences; (4 ) The dominant factors in the distribution of family farms
depended on industries. Although the distribution of family farms in grain and oil industries was dominated by the
area of 77 arable land, those in other industries were not determined by a single factor. While being governed by
the area of cultivated land and rural labor, traffic accessibility also played a leading role in the influence on family
farms in fruit and vegetable industry, as well as water system soundness on family farms in aquatic industry;
commercialization rate of planting industry on family farms in characteristic industry, and government subsidy rate
on family farms in flower and tree industry. Natural factors such as average annual temperature, precipitation,
altitude, and business entity conditions such as age, education level, and professional skills had little impact on the
distribution of family farms. The revelation of spatiotemporal evolution law and driving forces of different industrial
types of family farms could help us to understand the industrial differences in the development of family farms,
which is conducive to an accurate cultivation of family farms and provides a reference for promoting the development

of agricultural modernization by industry division.

Key words: rural revitalization; family farm; geographical detector; spatiotemporal expansion characteristic;

driving force; hilly and mountainous area



