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Abstract:
Timely and accurate change information of land cover is critical for addressing many pressing issues, including natural resource management and climate change. In this study, our analysis focuses on identifying the changed areas and changed types of land cover in Shanxi province of China over the time period 2000-2010, by interpreting 13 Landsat scenes using a spectral gradient difference based approach. 
Recently, there are many change detection methods including change vector analysis (CVA), image difference, spectral angle difference (SAD) and image correlation have been used widely. However, they are affected by interference factors easily, such as the differences in atmospheric conditions, sun angle and inter-class variance, which lead to many pseudo changes. In this paper, a spectral gradient difference based approach for change detection is used which can eliminate the pseudo changes effectively. It quantitatively describes the spectral shapes and the differences in shape between two spectra. Specifically, Change magnitude calculated in the new spectral gradient space is used to detect the change/no-change areas. Then, a chain model is employed to represent the SGD pattern both qualitatively and quantitatively. Finally, the land cover change types are determined by pattern matching with the knowledgebase of reference SGD patterns. 
Shanxi consists of five eco-regions, which are ordos plateau steppe, central China loess plateau mixed agriculture land and forests, the Yellow River Plain mixed agriculture land and forests, Qin-Ling Mountains deciduous forests and Daba Mountains evergreen forests. With the economic development, Shanxi experienced a dramatic change from 2000 to 2010. Our analysis aims to acquire the quantitative and spatial change information of land cover in Shanxi province. Meanwhile, detection results of four other traditional change detection methods, including CVA, image difference, SAD and image correlation, were implemented for comparison and analysis. As a result, change magnitude based on SGD outperformed other traditional methods in change detection. The change information derived from the approach has provided valuable insights regarding regional natural management practices, which are closely associated with regional economics and environmental concerns.
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