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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
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(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

Bausinne mopgomMeTpuuecKux nokasaresieii pesbed)a Ha pa3mMenieHyue JUCTBEHHHYHBIX (hopmanuii
Ha 3anaJJHOM cKJioHe besnomopcko-Kynoiickoro niaro

A.Il. Bormanos, E.H. HakBacuna, H.A. HeBepos

B craTbe nmpuBeIeHBI pe3yIBTaThI UCCIIEIOBAHUI TI0 PACIIPOCTPAHEHMIO HaCAXKICHUH ¢ yIacTHEeM
sctBeHHUITBI Cykauesa (Larix sukaczewii Dyl.) B cBsi3u ¢ pebedoM (BbICOTa Hall ypOBHEM MO,
KPYTH3HA U 9KCITO3UIIUS CKIIOHA, TOIorpachIecKyii MHAEKC BIAXXHOCTH) Ha ceBepe Pycckoii paB-
HUHBI B TIpeiesax 3anagHoro ckjioHa benoMmopcko-Kynorickoro miaro (ApxaHrebcKast 00J1acThb).
[poaHann3npoBaHo 3655 BbIIEIOB (MaTepUAIIbI JIECOYCTPOMCTBA APXaHIeILCKOrO JIECHUYECTBA)
o01eit ruromanbio 113,9 TeIC. Ta ¢ HATMYKMEM B IPEBOCTOE JIMCTBEHHULIBI. OXapaKTepr30BaHbI IIPU
reonH(MOPMAITMOHHOM aHAJIN3€e ¢ UCITOJIB30BAHUEM OTKPBITOTO IMPOrPaAMMHOTO 00eCTICUCHUS
SAGAGIS u moayns Terrain Analysis B ipsimoyronbHoit cucteme koopauHat UTM. i Kaxkaoro
BBIZIe/Ia TIPEICTaBICHBI MOPMOMETPUUYECKIE ITOKa3aTeIn: aOCOMIOTHBIE BEICOTHBIC OTMETKH HaJl
ypoBHeM Mopst (HYM); kpyTr3Ha CKIIOHOB; SKCITO3UIINSI, a TAKXKE TOMOrpahuIecKuii MHACKC BIIaXK-
Hoctu (TWI) — KoCBEeHHBI# TToKa3aTesThb VT OLEHKU MOTEHIINAIbHOTO HAKOTUICHUS BJTaru, pacCuu-
TAHHBII C ITOMOILBIO YPAaBHEHUSI. YCTAaHOBJICHO, UYTO JIMCTBEHHUYHBIE HACAXKICHNSI, KaK IPaBUIIO,
pacroJioxkeHbl B Auana3oHe BoICOT 80—160 M H. y. M. (92,4 %), IpeUMyIIeCTBEHHO Ha FOXKHBIX
(69,6 %), roro-3anagHbIX 1 10ro-BocTouHbIX (17,3 % n 11,5 %, COOTBETCTBEHHO) CKJIOHAX, Ha ITOKa-
TBIX ¥ CJIa0OMOKATHIX CKJIOHAX B Auana3oHe ot 5° 1o 15° (98,2 %). BhIsBIIeH IIMPOKHMIA TTOJTMMOP-
u3m ymcTBeHHMIIB CyKaueBa K YCJIOBUSIM THAPOTEPMUYECKOTO PEKIMa (C IeTKOM IPUYpOYCHHO-
CTBIO K YMEPEHHO-CYXUM, IPEHUPOBaHHBIM MecTooOuTanusm — TWI = 6—8). TTokazaHo, 4To
YCIIEITHOCTh MPOU3pacTaHus JTUCTBeHHULIBI CyKaueBa B YCIOBUSIX MOA30HBI CEBEPHON TalT1
(ApxaHrejibcKast 00J1acTh) 00ecIiedrMBaeTCsl KOMILJIEKCHOCTBIO AeHCTBUST (PaKTOPOB, CBSI3AHHBIX C
BbICOTHOI mucdepeHimarmeit manamadToB. ONTUMYM pacpOCTPAHEHUST CO3MACTCS TIPY HATMIMH
CYMMBI ONITUMAaJIbHBIX MUKPOKJIMMATHYECKUX (IKCITO3UIINSI CKIIOHA, BeicoTa HYM) 1 ruaposioru-
YeCcKUX (KPYTH3HA CKIIOHA Y TUIPOJIOTMUYECKHI PeKM) TIoKa3aTesieil. VX nCKimroueHre 13 3Toro
COYeTaHUS CHIKAET YCIIEIITHOCTh PACTIPOCTPAHEHUST TTOPOIHI.

HOJ’Iy‘-IeHHbIe PE3YJIbTAThI ITO3BOJIAIOT pa3pa60TaTb KOHKPETHBIC PECKOMCHAAIIMH I10 BLIACJICHUIO
MEPCICKTUBHLIX YYaCTKOB JJId JICCOBOCCTAHOBJICHUA, OITUMU3ALIMU JICCOITOJIB30BaHMA, COXpa-
HEHUSA 61/IOpa3HOO6pa3I/IH JIMCTBEHHUYHbIX 59KOCUCTEM.
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