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Abstract

Landuse change is recognized as one of the most important factors leading to environmental change. Increasing cultivated land, expanding urban built-up areas, accelerated deforestation, and shrinking wetland, all have direct impact on the natural environment. Especially urban landuse change represents one of the most active elements in such environmental change since it takes place rapidly as a consequence of economic development and population growth. Urban growth offers a graphic depiction of the interplay between economics, political systems and the environment. 

This study focuses on detecting the temporal and spatial expansion of built-up areas in cities in the North Xinjiang Economic Zone during 1990-2005. Multitemporal satellite images including Landsat TM (1990, 1995), ETM (2000, 2002), and CBERS (2005) are used to analyse the spatial pattern and dynamic change in built-up areas. The methodology is based on the theory and methods of landscape ecology and remote sensing spatio-temporal change detection. The aim of the study is to differentiate the variety of landscape pattern and model the pace, intensity and tendency of landuse change in urban areas. 

Cities and towns are selected for the case study in Manas River Watershed, including the Centre Town of Manas County, City of Shihezi and part of regimental farm of Division 8. The study area is located in the mid-west of the North Xinjiang Economic Zone with well-developed transportation infrastructure including local roads, highway and railway lines. With increasingly intensifying social and economic development, the local ecological environment has changed dramatically. This study area is one of the regions with the most developed economy in Xinjiang and represents a miniature of the economic development in north Xinjiang. 

To detect landuse/cover changes, a variety of change detection techniques have been applied for urban expansion detection. Using Landsat TM imagery for urban and fringe land cover classification, a number of technical challenges exist for better outcome: (1) Conventional spectral classification methods do not perform well, particularly for delineating built-up areas from bare soil and storey deserts. (2) The accuracy of automatic classification for retrieving urban landuse is not satisfactory. It is, therefore, necessary to develop a more effective and practical method to retrieve built-up area from its background. 

In this study we take an approach based on object oriented and rule-based methods. Images for the study area are firstly segmented into image objects and the object hierarchy is then built using the segmentation. The spectral, geometrical and topological characteristics of the image objects are measured and they form the basis for the construction of class rules. Image classification is then carried out using the rules. The accuracy of this method is assessed using high-resolution images, aerial photograph and field investigation data. 

The classified images are then used for the analysis of temporal trajectory and spatial pattern of landuse change in the past 15 years. To study urban landscape pattern change and its driving force during this period of time, the methods of landscape ecology are applied to the temporal landuse change trajectory that is established based on pixel history shown on the classified remote sensing images. The spatial pattern and spatial heterogeneity are analysed by employing and computing landscape metric variables including urban landscape diversity index, contagion index and fractal dimension. The results of this study will improve our understanding about urban expansion in the aridzone, where the development constraints in terms of natural and environmental resources greatly vary from those faced by the cities in the coastal region of China. 
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