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Assessment of natural regeneration under the canopy of pine stands depending on the microrelief 
using GIS

E.V. Goryaeva, N.S. Kuzmik, D.S. Sobachkin (The V.N. Sukachev Institute of Forest SB RAS is 
a separate unit of the FITC KSC SB RAS; Siberian Federal University)

The study of the renewal of forests under the canopy, in deforestation, burning and other areas not 
covered by forests in order to increase the efficiency of reforestation and increase the forest-
covered areas is interesting from a practical point of view and meets the general request of 
the forestry industry to bring forestry practices closer to sustainable forest management. 
The purpose of the research was to evaluate the natural regeneration under the canopy of pine 
stands depending on the microrelief using GIS technologies. The shape of the earth’s surface, 
the steepness of the slope, the exposure and other characteristics of the microrelief create unique 
conditions, determine the diversity and distribution of plant communities in the forest, and also 
have an ambiguous effect on the emergence of seedlings, the growth of self-seeding and 
the development of undergrowth under the canopy of the forest. Studying the patterns and 
interrelationships between relief, climate and flora for specific growing conditions will allow, in 
the future, to develop effective ways to promote the natural renewal of forests. The article describes 
the experience of assessing the natural regeneration under the canopy of medium-aged pine stands 
on permanent test areas with planned altitude measurements of control points by a satellite GNSS 
receiver. The undergrowth was recorded using traditional methods on five permanent sample areas 
selected according to the principle of uniformity of the studied areas. In the process of camera 
processing, the results of satellite measurements were imported into GIS and microrelief models 
were built. When constructing the surfaces, the TIN triangulation method was used. 
The combination of geodetic measurement data, the results of accounting for undergrowth on 
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permanent test areas and the construction of relief models made it possible to determine 
the relationship between the amount of undergrowth and microrelief for pine stands of the taiga-
forest-steppe forest area. As a result of the conducted research, it was revealed that the exposure 
and steepness of the slopes have a significant impact on the formation of the younger generation 
of forests under the canopy of pine stands, which is reflected in the difference in the number and 
viability of undergrowth.

Keywords: reforestation, microrelief, exposure and slope steepness, satellite GNSS measurements, 
GIS
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