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REPORT 

 

Master's thesis on the topic "Geoinformation analysis of the disappearance of 

the dark coniferous forests of Siberia" consist of 109 pages of text document, 41 

illustrations, 6 tables, 2 appendices, 1 formula, 62 source. 

GEO-INFORMATION SYSTEMS, GEO-INFORMATION ANALYSIS,  

MONITORING, FOREST EXTINCTION, MODIS, RUSSIAN LAND COVER 2010 

MAP, ALOS DIGITAL TERRAIN MODEL, CRU CLIMATE DATA, ESRI 

ARCGIS. 

The object of the research: dark coniferous forests of Siberia. 

Work's purpose: to conduct a geoinformation analysis of the dark coniferous 

stands extinction in Siberia according to remote sensing of the Earth due to the 

climate changes and the orography of the area. 

Tasks: 

1. To consider the physical and geographical characteristics of Siberia; 

2. To analyze the capabilities of GIS analysis and ESRI ArcGIS software for 

processing time series of spatial data; 

3. To study the initial data on the climate, the burns, the forest extinction and 

on the topography of the Siberia territory; 

4. To conduct a spatial analysis of the dark forest stands’ extinction in Siberia; 

5. To compare the results of the analysis of the coniferous forests’ extinction 

with climatic data and topography data. 

The topic of the work is relevant in connection with the need to study the 

dynamics of the state of dark coniferous stands in recent decades in Siberia. Since the 

1970s, Siberia has been experiencing a warming climate, which has led to an increase 

in the frequency of fires, increased activity of insect pests and forest diseases, and 

increased aridity. These factors lead to the decline of the forests.  

The spatial features of the declined dark coniferous stands in Siberia in the 

early 21st century have been studied based on a complex analysis of remote sensing 

data, cartographic and climatic data, and digital elevation model. 



In 2010 the area of all Siberian forest was 5.2 million km2 of which dark 

coniferous forest in Siberia occupied 716 thousand km2 (14% of the total forest area) 

according to the analysis of the cartographic data. 

48 thousand km2 of dark coniferous forest (7%) disappeared during 2000–
2018, excluding fire impact. 

The distribution of the declined dark coniferous stands on the landscape is 

heterogeneous. Pine forests prefer the slopes of the southern, North-Western 

exposures with a steepness of 0 to 3 degrees at an altitude of 100 to 400 meters above 

the sea level. 

When processing the data on the terrain, it has been found out that in the 

azimuthal distribution, declined dark coniferous stands have been confined mainly to 

the southern, south-eastern and south-western slopes. Maximum values have been 

observed on the slopes of the southern exposure. 

Thus, declined stands are located on the slopes where the risk of water stress is 

most likely since the southern slopes have a high heat supply. 

Most dark-coniferous stands died in the areas with a slope from 0.1° to 27°. 
These are flat and steep territories. The maximum 14.2% of dark coniferous stands 

disappeared on steep territories, with a slope of 2-3°. 
Dark coniferous stands declined on the surface with a curvature higher 1-2. 

The relief with a convex surface more affects the decline of the dark-coniferous 

stands. 

The connection between the extinction of dark coniferous forests in Siberia at 

the beginning of the 21st century with the dynamics of climate variables have been 

revealed. The temperature differed by 0.4-0.6° C between the dead dark coniferous 

stands areas and the territory of all dark coniferous stands. The difference in 

precipitation was 0–20 mm, and the aridity index was 0–0.5. The greatest differences 

were observed in the summer. 

The results obtained can be further used for spatial modeling of forecast 

models of changes in vegetation cover in the boreal zone, as well as for the 

development of recommendations for the conservation of dark coniferous forests in a 

changing climate. 
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