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Optimization of snow area discrimination algorithm under different land
cover types in Qinghai-Tibet Plateau

XIE Peiyao, HAN Chao, OUYANG Zhiqi, WANG Xiaoyan
(College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: The data provided by MODIS V006 version is the Normalized snow cover Index (NDSI), but the ma-
jority of users are often concerned with the intuitive snow cover classification results, including snow cover ex-
tent or snow cover rate. The National Snow and Ice Data Center (NSIDC) recommended 0. 4 is the best NDSI
threshold for the global snow cover. However, the Qinghai-Tibet Plateau has complex and diverse terrain and
obvious snow patch characteristics, so a single NDSI threshold of 0. 4 cannot accurately distinguish the snow
cover on different underlying surfaces. The Qinghai-Tibet Plateau, known as the third pole of the earth, is one
of the three stable snow areas in China and contains a large amount of fresh water resources. With global warm-
ing, the Tibetan plateau ahead of time, the snow is melting glaciers, increase, affect the rivers of water, caus-
ing floods, and thus affect the normal production of human life, so determining different underlying surface
threshold, improve the traditional threshold value of snow overestimated underestimate phenomenon, improve
the identification accuracy of snow, and then more accurate study of the Tibetan plateau snow conditions, Is par-
ticularly urgent. In this study, This paper takes the Qinghai-Tibet Plateau as the research object. Firstly, MO-
DIS daily cloud-free NDSI sequence is generated and its reliability is verified. Secondly, the underlying surface
is forested and non-forested areas, and the NDSI sequence of cloud removal has a good corresponding relation-
ship with the snow depth at the site. NDSI can accurately reflect the snow melting phenomenon of the pixel
where the station is located. Determine the optimal threshold range of different underlying surface; Finally, the
optimal threshold was determined by confusion matrix within the optimal threshold range. When NDSI=0. 03,
the highest overall accuracy was 94. 02%. Under this NDSI, the overestimation error OE and underestimation er-
ror UE were 1.21% and 4. 6%, respectively. When NDSI=0. 26 for non-forestland, overall accuracy (OA) is
94.27%. Under this NDSI, he overestimates error (OE) and underestimate error (UE) are 0. 51% and 5. 03%,
respectively. Therefore, the optimized threshold of forestland is NDSI=0. 03, and that of non-forestland is NDSI
=0. 26. Because snow cover is a large scale phenomenon, the conventional observation data are mostly point
scale observations. In order to avoid the limitations in the scale of conventional ground observation data, this pa-
per uses the high-precision Landsat 8 OLI satellite data identification results as the “truth value” and the snow
discrimination results of the optimized threshold and the snow discrimination results of the traditional threshold
to verify the “pixel to pixel” level. In quantitative verification, the overall accuracy (OA) of the optimized
NDSI threshold to MOD10A1 V006 snow discrimination results is 84.21%, the overestimation error OE is
5.33%, and the underestimation error (UE) is 10. 46%. The overall accuracy (OA) of the traditional threshold
for the snow discrimination results of MOD10A1 V006 is 82. 86%, the overestimation error (OE) is 1. 48%,
and the underestimation error (UE) is 15. 66%. It can be seen that in the quantitative verification, the snow dis-
crimination accuracy of the optimized threshold is higher. At the same time, it can be seen from the qualitative

verification that the new threshold and the traditional threshold are relatively good at snow recognition in the area
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with large area of concentrated snow. In the region with relatively scattered and broken snow, the optimized
threshold can identify a large number of snow, while the traditional threshold cannot identify the same number of
threshold. These results indicate that NDSI threshold optimization considering different land cover types can ef-
fectively improve the accuracy of snow discrimination on the Qinghai-Tibet Plateau, which provides a strong
support for the application of NDSI in snow recognition. It is helpful to understand the snow distribution in this
area more accurately.

Key words: STAGFM; Qinghai-Tibet Plateau; forest; snow extraction
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