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ABSTRACT 

The Xinjiang Uyghur Autonomous Region of Northwestern China is the largest 

provincial administrative division. It is a typical arid region, located in the Taklimakan 

Desert and Gurbantunggut Desert, the largest deserts in China. Human activities in 

Xinjiang are conducted mainly in the oases, which occupy 7% of the area in Xinjiang. 

The North Xinjiang Economic Zone (NXEZ or North Tian Shan Slope City Belt, 

NTSSCB) is the oasis with the highest population density and the most developed 

economy in Xinjiang. The gross domestic product (GDP), industrial enterprises above 

designated size, and town population of the NXEZ, account for 45%, 90%, and 60% of 

Xinjiang, respectively. The NXEZ is among the national priority economic 

development zones. Although the cities and towns in the NXEZ expanded rapidly in 

recent years, the current situation and the processes of urban expansion are not aware. 

Yet local government has a strong initiative to promote modernization of cities and 

towns over the next decade. Therefore, a detailed study of the processes of urbanization 

and economic development in the NXEZ is essential for urban system planning and for 

the sustainable development in Xinjiang. The results of this study may also provide an 

essential reference for urban development in other arid regions. 

This study begins by reconstructing urban expansion processes in the NXEZ over the 

past 20 years using field survey and remote sensing methods. Secondly, the major 

factors affecting urban expansion, and the characteristics of this expansion, are 

analyzed, followed by a multi-scenario simulation of future urban development. The 

simulation provides scientific support for leap-forward development in the NXEZ. The 

results show that: (1) since 1990, the urban built-up area has expanded by about 470 

km2, equalling 189.3% of the total area; urban population has increased by 1.5 million, 

equalling 60%. Urban expansion presents different modes for cities and towns of 

various sizes, such as the metropolis (Ürümqi) and the medium city (Changji Shi, 

Shihezi Shi, Kuytun Shi, Karamay Shi, previously small towns). (2) The major factors 

influencing urban expansion include population, industry, commerce and policies, each 

of them has diffrent driving force at different stages. (3) In the next 10 years, because of 

national comprehensive support, cities and towns in the NXEZ will enter a phase of 

rapid development. Ürümqi may become a regional metropolis by absorbing the 

surrounding satellite towns, the urban area may increase 2-2.5 times, and the population 
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may increase by 3 million. Driven by industrial leap-forward development, the 

populations of Shihezi, Kuytun and Karamay may grow to between 600,000 and 1 

million, and their urban areas may double. 

This study proposes a method for urban built-up area detection employing remote 

sensing data. The accuracy of this method attained the grade as high as over 85%, 

demonstrating its capable to detect the built-up area with its changes over time at a 

large scale. Furthermore, this study develops a method to identify the urban expansion 

modes and its influencing factors, which effectively reveal the characteristics of city 

and town development in arid areas. The urban expansion model in this study employs 

RS and geographical information system (GIS) techniques, which described the 

interactions among population, economy, policy and resources. The model effectively 

simulate future town development and may provide a valuable reference for policy 

making in arid areas. 

This study focuses on change detection and the simulation of urban expansion. Based 

on these results, further studies analyze the respective influences of resources, 

population, commerce, economy, transport and policy on urban development, which 

are necessary for city and town system regulation. 

 

KEYWORDS: urban expansion, remote sensing, change detection, object-oriented 

classification, landscape metrics, driving forces, dynamic modelling 
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