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Abstract: The purpose of this paper is to study the distribution and fragmentation of land cover types of the
Nanji Island, China using IKONOS images and fractal approach. TKONOS images are used to survey the
land uses and land covers. Fractal theory is employed to analyze the edge effects caused by habitat
fragmentation and land type structures.

To derive the land type information from IKONOS images, the threshold method, vegetation index
method, false color synthesis method, data fusion method and man-machine interactive method are
employed. The threshold method is used to derive the shoreline information from near infrared images
while the normalized difference vegetation index (NDVI) is employed to extract the vegetation

information. The false color synthesis method and data fusion method are used to process the data in order
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to obtain false color images. The man-machine interactive method is used to derive information about the
village, farmland, water body and sands from the false color images based on the texture and tone of the
images.

The characteristics of the land cover patches are described quantitatively by the fractal dimensions
which are calculated by the perimeter-area method and measure-perimeter-area method. Based on the
fractal dimensions, the effects of patch area and fractal characteristics of land covers are analyzed.

The results obtained from the present investigation are as follows:

(1) The main land cover types in the Nanji Island are meadow, shrubbery, farmland, village, water
body and sands. Meadow and shrubbery are the dominant types. and cover 89. 6% area of the island.

(2) The patch number, fractal dimension of the patch and patch perimeter are related to patch areas.
The patch number decreases with increase of the patch area whereas the fractal dimension increases with
increases of the patch area. The patch perimeter has the linear relation with the patch area.

(3) The fractal dimensions of the meadow, shrubbery., farmland and village calculated by the
perimeter-area method are 1.3433, 1.3728, 1.2563 and 1.2156 respectively. On the other hand. the
fractal dimensions of the meadow . shrubbery, farmland, village, water body and sands computed by the
measure-perimeter-area method are 1. 096, 1.102, 1. 05, 1. 062, 1. 002 and 1. 047 respectively. Thus, it is
concluded that the meadow and shrubbery have higher dimensions compared with those of the farmland
and village. It is indicated that patch structures of the meadow and shrubbery are more complex than those
of the farmland and village. Studies also show that the fractal characteristics of land covers are related to
the human activities.

(4) The test of significance of fractal characteristics shows that the differences between the meadow
and shrubbery and the farmland and village are significant whereas the difference between the meadow and
shrubbery and the difference between farmland and village are insignificant.

Key words : IKONOS; fractal; land cover; remote sensing
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Plate 1 The fetched image of land cover in Nanji Island derived from IKONOS images
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Plate I The land cover map in Nanji Island after vector operation using GIS software



