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Extraction of Remote Sensing Information of Lakes in Badan
Jaran Desert and Trend of Their Dynamic Changes

JIN Xiaomei, GAO Mengmeng, KE Ke, GONG Peng

School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China

Abstract Based on analysis of the spectral characteristics of ground objects in Badan Jaran Desert, modified index for desert lake
water identification was put forward in this paper. This new water index effectively increased the discrimination of water body from
the information of vegetation and dry lakes, improving the extraction efficiency and precision. Using TM/ETM+ remote sensing images
(eight remote sensing image totally), this study analyzed the variation of lake area in summer and autumn from 1990 to 2010 using the
method of MDLWI. The results showed that the average lake area is 19.11 km’ in summer and 17.74 km’ in autumn, which is
significantly smaller than that in summer. The lake area has been slowly decreasing in the 20 years, while in summer the lake area
shows a decrease—increase—decrease trend and the change is relatively large. Combined with changes of precipitation and evaporation,
the analysis showed that underground water recharge is the main source for desert lake recharge instead of precipitation, the amount
of which is more in summer than in autumn.
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Fig. 2 Spectral signatures of six ground objects
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Table 1 Comparison of discrimination by two
methods of water index
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Fig. 3 DLWI and MDLWI images of desert lakes
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Table 3 Statistics of lakes in autumn and summer

ARy i ER T A /km? JEl K /km Ehy M ER ' T A km? JEl K /km
1990 (k) 84 18.12 179.6 1991(X%) 90 18.82 191.94
1996 (%k) 82 17.75 173.9 1995(%) 84 18.41 180.18
2000(Fk) 88 17.70 176.7 2000( %) 98 19.21 206.22
2006(#k) 81 17.62 173.9 2005(%) 96 19.67 202.86
2010(Fk) 78 17.53 171.1 2010(%) 102 19.42 211.56
L__JRE
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Fig. 5 Distribution of lakes in the summer of 1991 and 2010
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Table 4 Classification information of lakes in summer

I > 1 km? 0.5~1 km’ 0.2~0.5 km’ <0.2 km’

/A T A /km? B/ TR km? B EBVkm? /A T A /km?
1991 5 5.82 3 2.16 23 7.55 59 3.29
1995 6 6.86 3 1.69 22 7.03 53 2.83
2000 6 6.81 2 1.18 23 7.43 67 3.79
2005 6 6.97 3 1.74 22 7.16 65 3.79
2010 6 6.85 2 1.18 22 7.17 72 422
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Table 5 Classification information of lakes in autumn

0 >1 km? 0.5~1 km® 0.2~0.5 km® <0.2 km®
i/ T A ke’ B HEV/km® Hoim/A T Ak’ i T Ak’

1990 5 5.83 4 2.68 22 6.87 53 2.74
1995 5 5.8 3 2.15 23 7.28 51 2.52
2000 5 5.85 3 2.16 22 6.96 58 2.73
2006 5 5.82 4 2.66 22 6.71 50 2.43
2010 4 4.75 4 3.15 22 6.95 48 2.68
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Fig. 6 Distribution of lakes’ classification in the summer and autumn of 2010
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