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Fig.1 Location and land use of the study area
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(a) slope spectrum and topographic slope spectrum; (b) built-up climbing index and upper limit slope
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Slope-Climbing Characteristics of Typical Valley-Type Urban
Construction Land and Its Ecological Quality Influence
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Abstract ; To alleviate the chronic urban land shortage in urbanization, a large number of mountain cities incline to
expand toward higher slopes in close proximity (i.e. occupation in slope land by urbanization, known as slope-

climbing) , which lead to a series of ecological environment and geo-disaster issues. Quantifying the impact of
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slope-climbing process on ecological quality is of great significance for avoiding urban and regional ecological risks.
In this study, Lanzhou, a typical valley city with tight supply of urban land, was selected as the study area. By
constructing a long-term sequence of construction land slope spectrum in the central urban area, the climbing
speed, scale and spatial heterogeneity of urban construction land from 2000 to 2020 were described in detail. By
introducing the remote sensing ecological index, the ecological quality changes caused by slope-climbing were
further evaluated. The results show that: (1) From 2000 to 2020, the upper limit slope of the central urban area of
Lanzhou increased by 8°, and the overall built-up land climbing index was 10. 94. From 2015 to 2020, the
climbing of construction land was the most severe, with built-up land climbing index of 9.63, and the upper limit
slope increased by 5°. (2) The contribution rate of cultivated land to the expansion of construction land in the area
below 8° was 69.36% , and the contribution rate of ecological land on higher slopes to the expansion of construction
land was 58.92% . With the change of time, the contribution rate of ecological land to the expansion of construction
land was further improved. (3) The overall ecological quality of slope-climbing areas decreased significantly, of
which the areas with decreased ecological quality accounted for 17.79% , while the areas with improved ecological
quality accounted for only 9.5% . This study has positive significance for quantifying slope-climbing process,

reducing ecological risks and promoting sustainable development of mountainous cities.

Key words: mountain city; slope spectrum; remote sensing ecological index; urbanization; Lanzhou



