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Аннотация: Работа оценивает изменения в типах растительного покрова 
российского Севера в течение последних двух десятилетий. Результаты прове-
денной классификации спутниковых снимкой показывают экологические ас-
пекты изменения лесотундровых экосистем. Технически, обработка данных 
была выполнена в ПО ГИС ILWIS, с использованием методов дешифрирования 
и контролируемой классификации. Результаты позволяют выявить изменения в 
типах и распределении растительного покрова. 

Summary: This paper focuses on the assessment of the changes in land cover 
types in Yamal peninsula over the past two decades, which shows local environmen-
tal aspects of the climate change in North. Technically, the data processing was per-
formed in ILWIS GIS, using semi-automated methods of image interpretation and 
supervised classification. The results of the classification analysis enable to identify 
changes in land cover types and their distribution in Yamal. 
Keywords: ГИС, растительный покров, спутниковые снимки 
Ключевые слова: GIS, Vegetation Cover, Remote Sensing Data 

 
Changes in the land cover types in the Russian North are caused by various 

reasons. These include multiple ecological and social factors, such as permafrost de-
gradation, reindeer grazing and gas-field development, as well as overall climate and 
environmental changes [6]. The research area is geographically located on the north-
western part of Yamal, West Siberia. The physical-geographical setting of the re-
search area naturally defines its environmental conditions. Geomorphology of Yamal 
is flat homogeneous land with maximal elevations lower than 90 m [6]. The lowland 
region creates ideal conditions for the world’s largest contiguous high-latitude wet-
land system, which covers in total 900,000 km2 of peatlands [4].  
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Several approaches of supervised classification have been described previously 
[2], [3]. They report various methods of image classification, from which the most 
well-known are Maximum Likelihood Classifier and Nearest Distance Classifier. The 
Maximum Likelihood Classifier is one of the most used, due to its easy and intuitive 
logical methodology, ease of application and simplicity [1]. Besides, the Maximum 
Likelihood Classifier enables to receive the most homogenous classes in the classifi-
cation results, comparing to other methods [5]. The research methods used in this 
work consist in application of the remote sensing and GIS tools for land cover stu-
dies. These include supervised classification, performed through the identification of 
land cover types, based on spectral reflectance properties of the pixel DNs, visually 
interpreted on the Landsat scenes. The ILWIS GIS, open source software, provides 
tools for satellite imagery processing, spatial analysis and GIS mapping.  

 
Fig.1 – Histogram for supervised classification of the AOI, Landsat TM, 1988 
 
According to these classes, the training pixels, which belong to each class and 

have similar spectral values, were selected as representative examples for each of 
these land cover classes, respectively. The supervised classification of the multi-
spectral imagery has been performed using ―classify‖ operator applied on three Land-
sat scenes: Landsat TM, 1988, TM, 2011, and Landsat ETM+, 2001. The classifica-
tion process included following steps. First, the models of the classes were defined by 
creating a "sample set" in ILWIS menu. In the sample set we created classes, each of 
them represents land cover and vegetation classes, presented in the research area. 
These are the following ones: 1) shrub tundra, 2) willows, 3) tall willows, 4) short 
shrub tundra, 5) sparse short shrub tundra, 6) dry grass heath, 7) sedge grass tundra, 
8) dry short shrub tundra, 9) dry short shrub-sedge tundra, 10) wet peatland, 11) peat-
land (sphagnum). 
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Fig.2 – Histogram for supervised classification of the AOI, Landsat TM, 2011 

 
Also separated classes were created for 12) active infrastructure (buildings and 

main road network), as well as for 13) sand quarries, 14) water (separated subclasses 
for lakes and ocean). In totally, 14 classes were defined. These pixels have contrasting 
colors, visually visible and distinguishable on the image, and therefore serve as training 
areas for all these classes, mentioned above. A created Sample Set has a reference to 
the set of Landsat bands (1-7), which are needed to create sample statistics. After as-
signing pixel sets, a raster polygon map was automatically created. It contained sample 
pixels, their location and legend, i.e. names of the classes allocated to pixels. 

Easy interpretation of the image strongly depends on the optimal color compo-
site map. Therefore, to choose proper combination of bands we used interactive color 
composite using ―Map List as Color Composite‖ function in ILWIS menu, which 
enabled to interactively configure combination of bands and to change various im-
ages in order to achieve the optimal visualization of the color composite. The combi-
nations of RGB menu and HSI (Hue, Saturation and Intensity bands) and YMC (Yel-
low, Magenta, and Cyan) were also tried out. Finally, the band combination of 5-2-1 
was accepted. The second step consisted of actual supervised classification. During 
the research work Landsat imagery has proved to be useful spatial resource for land 
cover studies in the North. Current research was made using ILWIS GIS spatial anal-
ysis tools and supervised classification of Landsat satellite scenes. 
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Fig.3 – Landsat TM based classified image: land cover classes, Yamal, 1988. 

 
Detected variations in land cover types can indicate environmental changes in 

the northern landscapes in Yamal Peninsula.  
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Аннотация: в работе рассматриваются задачи, связанные с оптимальным 
выбором  управляемых параметров технологических систем деревообработки. 


