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Fig. 1 Location of the North China Plain
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Tab.1 Examples of records related to cropping intensity, crop combinations and space-time arrangement
in counties of the North China Plain
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Tab. 2 Examples of cropping intensity and crop combinations in counties of
the North China Plain since the Qing Dynasty
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Fig. 2 Spatial distribution and proportion of each cropping intensity and accumulated temperature
in the North China Plain since the Qing Dynasty
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Fig. 3 Crop combinations of each crop intensity in the North China Plain
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Reconstruction of the evolution of cropping pattern in the North
China Plain since the Qing Dynasty and driver analysis

LI Shicheng', LIU Yating', LI Jianrui', ZHANG Xuezhen™’

(1. School of Public Administration, China University of Geosciences, Wuhan 430074, China;
2. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China; 3. College of Resources and
Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The reconstruction of historical land use intensification is the basis for in- depth
exploration of climate change mechanisms and impacts. In this study, we first extracted the
information of cropping intensity and crop combinations from gazetteers and journal
publications for different regions of the North China Plain (NCP) since the Qing Dynasty. Then
we reconstructed the spatiotemporal evolution of cropping pattern in the NCP for six periods,
including the Qing Dynasty, the late Qing Dynasty to the Republic of China, the early period of
the People's Republic of China (1960s, 1970s, and 1980s), and discussed the drivers of the
change of cropping pattern. We found that: (1) From the Qing Dynasty to the early period of
the People's Republic of China, the cropping intensity in the NCP was relatively stable,
harvesting once a year or three times in two years. The situation of one harvest a year is mainly
concentrated in the northern part of the study area, and the three harvests in two years are
mostly distributed in Henan and Shandong provinces. Driven by irrigation and agricultural
techniques, the cropping intensity in much of the NCP was two harvests a year, or a mix of two
harvests a year and three harvests in two years during the 1960s and 1970s. In the 1980s, the
cropping intensity was dominated by two harvests a year. (2) From the Qing Dynasty to the
early period of the People's Republic of China, the crop combinations were relatively stable.
The pattern of harvesting once a year is that cereals and sorghum are planted in the spring and
harvested in the fall. The combination of crops harvested three times in two years is dominated
by spring maize, winter wheat and beans. Since the 1960s, the composition of crops harvested
twice a year has been winter wheat-summer maize in Shandong, Henan, and Hebei, and winter
wheat-rice in the north of the Huaihe River. The summer crop of the crop mix harvested three
times in two years developed from beans to maize/cereals. (3) Since the Qing Dynasty, the
NCP has always had the thermal conditions for harvesting twice a year or three times in two
years. The changes of thermal conditions are not the dominant factor driving the evolution of
the cropping intensity in the NCP since the Qing Dynasty. Since the founding of the People's
Republic of China, the improvement of agricultural production conditions and the reform of
production relations have promoted the rapid development of multiple cropping.

Keywords: North China Plain; the past 300 years; cropping intensity; crop combinations;
spatiotemporal variations



