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Dynamic change of land use in Changting County based on fractal dimension
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Abstract: Background, aim, and scope Taking Changting County of Fujian Province as the research area and
the support of remote sensing and GIS technology, the land use structure and fractal dynamics of the study area
in 2000, 2009 and 2016 were analyzed to provide the basis for future rational land use planning in Changting
County. Materials and methods Based on the multi-temporal remote sensing images acquired by Landsat series
satellites, this study uses ENVI 5.1 software to interpret the land use types of the study period and calculate the
perimeter and area of each kind of patches. Finally, the fractal formula is used to calculate the land use types.
Results The research shows that after many years of governance, the land cover in Changting County has been
greatly improved, the area of forest land has been continuously increased, and the area of bare land has been
continuously reduced. The fractal features of land use patches have obvious fractal characteristics. From 2000

to 2009, the fractal dimension values of cultivated land and construction land tended to increase, and the spatial
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patterns tended to be irregular. The fractal dimension value of forest land, bare land and water area decreased and
the spatial shape tended to rule. From 2009 to 2016, the fractal dimension values of cultivated land, bare land
and water patch tended to increase, and their spatial forms tended to be irregular. However, the fractal dimension
of forest land and construction land tended to decline, and the spatial morphology tended to be regular. In
general, the fractal dimension of land use still tends to increase, and the stability of land patches tends to decline.
Discussion The complexity and stability of land use is strongly influenced by man-made factors. It is still the key
to harnessing the soil and water loss areas that reasonably coordinating the relationship between man and land
and preventing the recurrence of governance achievements. Conclusions The use of fractal methods can better
quantitatively express the morphological changes of land use. Recommendations and perspectives The fractal

theory can be used to quantitatively express the dynamic changes of land use types from a new perspective and

provide a well reference for the dynamic assessment of land use in soil erosion areas.

Key words: land use; fractal dimension; stability index; Changting
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Fig.1 Schematic diagram of the study area
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Tab.1 Classification criteria of land use type

+ Hu 2 5 FRIESAR
Land category Characterization
i AR, K, KFEH
Arable land Contains dry land, paddy fields, irrigated
land
AL, HEARM, HHL
Mt 1670 N B ) 3 AN i
Woodland Contains woodland, thickets, grassland,
traces, orchards, etc.
. B . b R R
AR o o
Construction . SLIl L AL
land Including urban land, rural settlements,
transportation and mining land, etc.
. HWEVH, Rt A A RS
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Kk AL L WA KIS
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ponds, etc.
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Tab.2 Change of land use types from 2000 to 2016
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Land type Year Fig num of spots/ea Perimeter/m Area/ hm? The total area ratio/% Average patches area/hm?
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Fig.2 The perimeter of each land use type patch—area double log scatter plot
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