Glacier Changes in Bogda Area in the Tien Shan Mountains using CORONA(~1970S), Landsat(~2000S), and SPOT(2010) Satellite Data 
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Abstract: Glaciers changes are recognized as high-confident climate indicator and as a valuable element in early detection strategies within the climate-related observations, and it has become a significant component of the Essential Climate Variables in the work of IPCC and UNFCCC. Moreover, for the arid/semi-arid area in western China, glaciers also represent as vital important water resources, making considerable contribution to the river runoff especially in summer season. Therefore, improved understanding of long-term glaciers changes is crucial for climate related studies and regional sustainability management. This paper aims at exploring the magnitude and spatial patterns of the glacier changes over nearly 50a in the Bogda area, TienShan Mountains by using multi-sources satellite data including CORONA(1965), Landsat (1980s,1990s,2000s) and SPOT(2010) images. All the images were acquired during summer season (Jun-Sep), and the time interval between the acquisition dates is roughly 10years. By georeferencing all these images into unified coordinate system, we can achieve consistent results, and guarantee a high reliability for further analysis. This paper mainly consists of four sections. Firstly, we obtain the outlines of glaciers at different periods. For the Corona data, the outlines of glacier and glacier lakes are obtained through manual delineation, while for the Landsat and SPOT data, the outlines are derived using an automatic delineation method with little manually rectification. Secondly, through comparing their area at different time periods, we analyze the overall trend of the glacier changes. Thirdly, in order to understand the discrepancy of the glacier changes between different size and their relationship with the local geographically characteristics, we distinguish the glaciers into different size grounds, and further analyze the specific change magnitude according to different aspects and slope groups. After that, we explore the spatial pattern of the glacier changes. Finally, we analyze these specific behaviors of glaciers according to the meteorological data (precipitation and temperature) over the same periods. The results show that, the glaciers of Bogda area have been undergoing continuous retreat over the past five decades. The total number of glaciers has reduced from 347 to 309(10.95%) in the period of 1965-2010, the counterpart areas decreased from221.32 to 188.74(14.73%) km2. All the glaciers show an increased retreat rate after the 1990s. Of the 5 groups(<1Km,1-2Km,2-3 Km ,3-4 Km ,>5 Km), the <1Km group lost the most number of glaciers(35), while the >5Km group loss the largest glacier areas(27.38 Km2). The south-faced glaciers of all sizes lost more ice-mass than the north-faced (7.82%). 
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