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Fig. 1  Scope of the wide floodplain of the Lower Yellow river
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Fig. 2 Structure and transfer trajectory of land use in the wide floodplain of the lower Yellow River from 1980 to 2020
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Fig. 3 Spatial change of land use in the wide floodplain of the Lower Yellow River from 1980 to 2020
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Spatial-temporal changes and influence factors of land use
in the widefloodplain of the Lower Yellow River

XU Dan', QU Bo™’, FANG Yuanhao'

( 1. Henan Urban Planning Institute & Corporation,Zhengzhou 450044,China; 2. Yellow River Institute of Hydraulic Research,YRCC,Zhengzhou
450003,China; 3. Key Laboratory of Lower Yellow River Channel and Estuary Regulation, MWR,Zhengzhou, 450003,China;
4. Hohai University,Nanjing 210098,China )

Abstract: The man-land relationship of the floodplain in the Lower Yellow River is very complex, as it has a dual
function of flood control and people’s living. Under the current conditions, there are lots of land use contradictions
between flood control, ecology, life, and development leading to slower overall economic development and poorer
living conditions. A study on the structure and historical evolution of land use is helpful to accurately understand the
interaction between human activity and the natural environment and is of great significance to scientifically
promoting the ecological protection and high-quality development of the floodplain in the Lower Yellow River. The
spatial-temporal change characteristics and trajectory of land use from 1980 to 2020 were analyzed, and main
factors affecting land use change were further explored using a change dynamically, transfer matrix, transfer
trajectory map, and Logistic regression model. The results showed that cultivated land was the main land use type in
the wide floodplain of the Lower Yellow River accounting for more than 60% of the total area followed by water
and construction land. The construction land converged on the continuous large floodplain, and most of them kept a
certain distance from the main river channel. From 1980 to 2020, the cultivated land area increased continuously,
the water area increased and the construction land area remained stable. From 1990 to 2000, there was a drastic
change due to the significant increase in cultivated land area and the significant decrease in water area. There were
multi-stage and multi-objective transformation relations among different land use types. Before 2000, the
transformation from water to cultivated land was the main model, with an area of 385. 43 km” (73.65% of the total
water area in 1980). But after 2000, the mutual transformation of cultivated land and construction land became
dominant. There are 128. 71 km’ of cultivated land transformed into construction land, and meanwhile 129.61 km’
of construction land transformed into cultivated land. All of the commonly used factors including temperature,
precipitation, soil organic matter content, population density, GDP, county distance, road distance, and river
distance could not explain the land use change, which indicated the uniqueness and complexity of the wide beach
area in the lower Yellow River. It was suggested that river engineering, floodplain area, and management policy
were the main influencing factors of land use change. The construction of river regulation engineering was the
reason for the water area decreasing, as it could effectively reduce the wandering range of the main channel (the
correlation coefficient of engineering density and water area is —0.89). The large floodplain was more conducive to
attracting population aggregation and was an important factor in the spatial distribution of rural residential areas (the
correlation coefficient of floodplain area and rural residential area is 0.98). The policies and regulations of river
management, wetland protection, and basic farmland protection constrain the expansion of construction land area
and the reduction of the cultivated land area leading to the single land use structure of the wide floodplain (mainly
cultivated land). In future, it is necessary to explore land classification management and land use control to promote
the rational use and sustainable development of land in the wide floodplain of the lower Yellow River on basis of

the natural endowment and river regulation.

Key words: wide floodplain of the Lower Yellow River; land use; spatial and temporal change; transfer trajectory;

influence factor
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