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Influence of morphometric terrain parameters on the distribution of larch stands on the western 
slope of the White Sea-Kuloi plateau

A.P. Bogdanov, E.N. Nakvasina, N.A. Neverov (Northern Research Institute of Forestry; Northern 
(Arctic) Federal University named after M.V. Lomonosov (NArFU); N.P. Laverov Federal Center 
for Integrated Arctic Research, Ural Branch of the Russian Academy of Sciences)

This study examines the distribution of stands containing Russian larch (Larix sukaczewii Dyl.) in 
relation to terrain parameters (elevation, slope steepness, aspect, and topographic wetness index, 
TWI) in the northern Russian Plain, specifically on the western slope of the White Sea-Kuloi 
plateau (Arkhangelsk region). The analysis included 3655 forest compartments (based on forest 
inventory data from the Arkhangelsk forestry) covering 113.9 thousand hectares with larch 
presence. Geospatial analysis was conducted using open-source SAGA-GIS software and 
the Terrain Analysis module in the UTM coordinate system. Morphometric parameters for each 
compartment were assessed: elevation above sea level, slope steepness, aspect, and TWI – a proxy 
for potential moisture accumulation calculated using a standard equation.

Results indicate that larch stands predominantly occur at elevations of 80–160 m (92,4 %), 
primarily on south-facing slopes (69,6 %), followed by southwest (17,3 %) and southeast (11,5 %) 
aspects, with gentle to moderate slopes (5–15°, 98,2 %). Russian larch exhibits broad 
polymorphism in response to hydrothermic conditions, with a clear affinity for moderately dry, 
well-drained habitats (TWI = 6–8). The successful distribution of larch in the northern taiga 
subzone (Arkhangelsk region) is driven by the combined effects of elevation-dependent landscape 
differentiation. Optimal distribution arises from the interplay of microclimatic (slope aspect, 
elevation) and hydrological (slope steepness, moisture regime) factors. The exclusion of any key 
factor reduces the species’ establishment success.
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These findings support practical recommendations for identifying suitable reforestation sites, 
optimizing forest management, and conserving biodiversity in larch-dominated ecosystems.

Keywords: Russian larch, White Sea-Kuloi plateau, altitudinal differentiation, elevation, slope, 
steepness, aspect, topographic wetness index
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г сийичо лд,-о.ов0 доь23чийи0 ,сс3о.х-йв,5 лх дйслдхсидйвов,6 вйсй7.ов,5 с 28йси,о9 
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-0.о3й лдо.сий-3ов0 9хдюх9оид,8осЖ,о лхЖйьйио3,: й(сх36ив0о -0схив0о хи9оиЖ, вй. 
2дх-во9 9хд1 (IрМ); Жд2и,ьвй сЖ3хвх-; цЖслхь,з,1, й ийЖ7о ихлхмдйю,8осЖ,5 ,в.оЖс -3й7-
вхси, (TWI) – Жхс-овв05 лхЖйьйио3ч .31 хзовЖ, лхиовз,й3чвхмх вйЖхл3ов,1 -3йм,, дйсс8,-
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сич6 Ж 29одоввх-с2ж,9, .дов,дх-йвв09 9осихх(,ийв,19 – TWI = 6–8). )хЖйьйвх, 8их 
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