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Highlights 

In this study, the classification results of snow pixels from Landsat image shows 

the high efficiency of C5 tree model in detection of snow pixels. On the other hand, 

comparing MODIS snow cover percentage map determined based on Landsat images 

against using NDSI index showed the inability of the latter one in its identification in 

most snow-covered regions. In addition, M5 model accurately estimated MODIS 

snow cover percentage which stated that decision tree models have high-performance 

in the detection of snow cover. 

Introduction (Hypothesis and aims) 

The lack of proper access, the impact of topographic and physiographic diversity 

in the estimation of hydrological parameters of snow, the deficiency of 

climatological stations in highlands, and the at-station nature of their measurements 

specify the necessity of using indirect methods for their measurement and sensing of 

snow in mountainous regions and identifying its fluctuations. By the application of 

satellite images and algorithms, it would be possible to extract precise snow cover 

area. The important concern in the determination of snow cover is using those 

methods which are able to estimate the snow cover in short time that makes it 

necessary to use images from sensors with daily high temporal resolution. 

Nevertheless, the most important problem in using these images is their low spatial 

resolution that causes high error in the determination of snow cover area as a result of 

low precision in pixel scale. Now the question is if it is possible to achieve a 

relationship for the estimation of high spatial resolution snow cover percentage? 

Importance 

Monitoring of terrestrial phenomena such as snow cover area based on ground 

samples in large scale is difficult, costly, and practically impossible. Thus, the 

application of satellite images is spreading because of the broad coverage area and 

simultaneous monitoring of the phenomena. But as a result of existing limitations in 

this area, the precise estimation of phenomena needs accurate measurements to make 

the application of new methods and ideas possible to find more realistic results. The 

monitoring of daily snow cover with high accuracy is a major issue in water 

engineering and management, as their result is used in many models like snowmelt 

and rainfall-runoff models and the result of these models may be affected by precise 

estimation. 
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Other information (including tables and figures) 

Snow cover classification using three decision model tree, C5, CHAID and QEST, 

and run this models according to four categories of band, first band 1 to ban 7, 

second b1 to b7 plus NDSI index, third b1 to b7 plus NDVI index and final all of 

seven bands plus NDVI, and NDSI indices in training (tr) and validation (val) 

processes. 

Models Inputs 

  Models 

all b1 to b7 and NDVI b1 to b7 and NDSI b1 to b7 

98.62 95.64 92.09 95.57  tr 

C5 
92.05 80.65 80.38 76.61  val 

88.30 85.89 85.76 88.26  tr 

CHAID 

84.68 80.65 85.48 84.48  val 

88.24 79.47 87.39 85.44  tr 

QUEST 

84.14 80.11 85.22 83.33  val 

 
By comparing the accuracy of the four types of input data, several points can be 

considered. First, raising the number of data inputs to the model can be effective in 

reducing errors especially when inputs were strong indicators of segregation 

phenomena from each other. Secondly, the separation of phenomena such as forest 

and wasteland of other ones has risen by entering NDVI index to the C5 model. It 

should be noted that due to similar reflectance in near infrared between snow and 

plant mixed pixels, the low quantitative changes occur in the NDSI index while 

changes in NDVI is high. So, changes in NDVI and NDSI indices can be used to 

separate snow and non-snow forests. Large parts of the study area have put in the 

forested origins, which has increased the accuracy of the model by entering all bands 

along with two indices. Another important point is increment in the number of bands 

plus NDSI and NDVI indices resulted in error reduction and precision increment. 

 


