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Abstract

Rapid economic development has induced urbanization in China, especially in most of China’s
karst geological mountain regions. Jinan City, belonging to the karst geological mountain region of
north China and well known for its fractured karst springs, was investigated to assess land use
change dynamics by the combined use of satellite remote sensing and geographical information
systems (GIS), and to explore the interaction between these changes and the environment. Images
were classified into six land-use types: cropland, forestland, grassland, water, urban or built-up
land, and barren land. These results show that significant changes in land use occur within the
whole karst mountainous region over the study period and cause severe environmental degrada-
tion, such as destruction of mountain body, soil and water loss, soil erosion, and degeneration of
vegetation. These have resulted in the serious natural hazards in the karst mountainous region of
Jinan City, i.e. mining landslide, debris flow, and mountain collapse.
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Table 1. Change of land use area in the karst geological mountainous region of Jinan in 1987-2009 (Unit: km?)
72 1.1987~2009 ;¥ aAE ALttt F AT (AL km?)

1987 E A5 (%) 2000 E A5 (%) 2009 EL il (%)
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W2 T R 177.39 7.82 206.76 9.11 419.67 18.56
ARFFH 1.27 0.06 1.27 0.06 58.00 257
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Figure 1. Urban area expansion of Jinan City in the past five decades
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Figure 2. Urbanization status of construction and development in the karst mountainous re-
gion of Jinan City
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Figure 3. Urbanization (a) and quarrying and mining activities (b) induced destruction and
breakage of hills in Jinan
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Figure 4. Impact of urban expansion on rapid flood passages of karst mountainous region in
Jinan
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