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Automatic extraction of Tibet Plateau frozen lake based

on Tiangong—2 multi—spectral data
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Abstract: Plateau lakes were of great significance in reflecting changes of regional natural environment
under the background of global climate change. Based on the new homemade remote sensing data source,
Tiangong—2 multi—spectral data, an automatic extraction algorithm for frozen lake was proposed by used
object oriented method combined with water index and elevation information. The algorithm took full
account of the characteristics of different forms of water, which can simultaneously extract frozen and
unfrozen lakes, and exclude the influence of glaciers and rivers. For the selected 7 typical regions,
automatic extraction algorithm was used to carry out lake extraction test and accuracy verification. The
overall accuracy of lake extraction is 99.10% and F-score is 0.982. The results show that Tiangong—2
multi —spectral data has a significant application potential in the extraction of plateau lakes. As an
effective data source, it can be applied to the study of lake extraction and change in the Tibetan Plateau,
and provides data support for the study of regional climate change.
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Fig.1 Distribution of Tibetan Plateau and its typical research areas
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Rules of feature extraction
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Fig.2 Object-oriented procedure chart of the extraction
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Tab.2 Evaluation index of lake extraction precision

Index Equation
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Fig.3 Calculation results of NDWI and NDSI
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Fig.4 NDWI and NDSI statistics results of seven typical regions
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Fig.6 Selection of object-oriented segmentation threshold and
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Tab.3 Accuracy verification
Overall Producer's User's Cohen’s
Typel error  Type2 error Total error F—score
accuracy accuracy accuracy kappa
Region@ 0.012 0.005 0.007 0.993 0.988 0.991 1.003 0.990
Region® 0.045 0.013 0.020 0.980 0.955 0.953 1.608 0.954
Region@ 0.019 0.001 0.003 0.997 0.981 0.986 1.004 0.984
Region@ 0.017 0.011 0.012 0.988 0.984 0.957 0.982 0.970
Region® 0.006 0.007 0.007 0.993 0.995 0.985 0.985 0.990
Region@ 0.015 0.010 0.011 0.989 0.985 0.968 0.988 0.976
Region(D 0.014 0.004 0.007 0.993 0.986 0.991 0.992 0.989
Average 0.017 0.007 0.009 0.991 0.984 0.981 1.000 0.982
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Fig.8 Leakage and misclassification results of typical regions
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