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Recognizing snow cover from SAR image based on
Markov Random Field model
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Abstract : This study proposed Markov Random Field(MRF) to recognize snow cover using RADARSAT-2 data on 19
March 2014 in Manasi River Basin, Xinjiang Province. The MRF model based image segmentation method can take
full advantage of the contextual information,and reduce the influence of speckle noise on SAR data. We estimated the
MRF parameters following the initial A-means segmentation, then established the prior model and the probability
density function. Finally,we used Iterated Conditional Model(ICM) for solving the maximum posterior probability of

the optimal label to identify the snow cover. Verified by the field survey data, the accuracy of the method to recognize
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snow cover was 86. 67%. The results showed shat the MRF model based segmentation method could effectively

recognize snow cover. In the flat areas. the backscattering coefficient under the cross-polarization HV and the

polarization total power Span had the good recognition accuracy. But in the mountainous areas, the recognition

accuracy of the HV backscattering coefficient decreased with the increase of elevation and slope. The polarization

total power Span can integrate the three polarization characteristics to overcome the topographic effect, and to

impove the recognition accuracy of snow cover.
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Table 1 The accuracy evaluation of the snow recognition
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Fig.5 The snow recognition results using MRF segmentation in HV polarization
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Table 2 The accuracy evaluation of the snow recognition

under different elevation

S HV J5 1 HUR 228 Span 5
= FE (m) N -
PRSI (00 REBE )
500~1000 80. 00 95. 00
1000~1500 80. 33 86. 89
1500~2000 71.43 93.75
2000~2500 60. 00 80. 00
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Table 3 The accuracy evaluation of the snow recognition

under different slope

3 HV J5 U R 5 Span 71
YEE () e o
PR BE (%0 K (%)
0~10 80. 56 88. 89
10~20 84. 00 92.00
20~30 75. 00 91. 67
30~40 66.67 80. 00
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