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AHAJIN3 TYHJPOBBIX TEPPUTOPUIA HA OCHOBE
JAHHBIX JUCTAHIIMOHHOI'O 3SOHANPOBAHUSA
JI. JI. Tony6stnukos', E. A. 3apos?

ANALYSIS OF TUNDRA TERRITORIES BASED
ON SATELLITE DATA
L. L. Golubyatnikov!, E. A. Zarov?

"Uncturyt pusnkm atmochepst um. A.M.O6yxosa PAH, r. Mocksa, Poccus;
golub@ifaran.ru

2IOropckuii rocyIapcTBEHHbIN YHUBEPCHUTET, I. XaHThl-MaHcuiick, Poccus;
zarov.evgen@yandex.ru

[IpoBeneH aHaaM3 MPOCTPAHCTBEHHOTO pacHpeiesieHHs] TYHIPOBBIX
napamagToB  3amagHodt  CuOWpu  Ha  OCHOBE  COBMECTHOI'O
WCIIOJIb30BAaHUS KOCMHUYECKMX CHUMKOB cpenHero (Landsat-8) wu
cBepxBbicokoro (WorldView-2) mpoCTpaHCTBEHHBIX pa3pelieHHi.
Cunmku Landsat-8 oxBaThIBanm vicciemyeMble TYHIPOBBIE TEPPUTOPHUH,
camvMkn  WorldView-2 —  TeppHTOpHH  KIIIOYEBBIX  YYaCTKOB.
ComnocraBieHre BBIJICNCHHBIX NaHAmMAapTOB Ha cHUMKe Landsat-8 c
MukponaamadpTamu Ha cHUMKe WorldView2 mo3Boimiio onpenennTh
JOJIM paccMaTpUBAEMbIX MHUKPOJIAaHANIA(QTOB B KaXIOM JaHamadTe.
[Mony4yeHHble pe3ynbTaThl IMOKa3alld, YTO B TPAHUIIBI JIAHAMADTOB,
BBIETIEHHBIX 10 CHUMKY Landsat-8 Ha KJIFOY€BOM ydYacTKe, YaCTUYHO
BKJIFOUEHBI MUKPOJAHIMA(TH, KOTOPbIE HE XapaKTEepHBI IS 3ITHX
nmaHamadToB, W  TO3BOJNWIM  YTOYHUTHh IUIOMAAW  TYHJPOBBIX
naHamadToOB, paccCUMTaHHBIE Ha OCHOBe CHHMKOB Landsat-8.
[IpoBeneHHOE UcceI0BaHUE TTOKA3aJI0, YTO MCIOIb30BAHUE TAHHBIX CO
CIYTHHKa CBEPXBBICOKOTO pa3pelieHus] CYIIECTBEHHO IOBBIIIAET
TOYHOCTh IUIOMIJHBIX OICHOK HCCIEAYeMbIX JIaHAmadToB 10
CPaBHEHHIO C JaHHBIMH, IIOJy4aeMBbIMH CO CIIyTHHKA CpEJHEro
pasperieHusl.

Paboma evinoanena ¢ pamxax pearuzayuu BUII I'3 «Paszpabomka
cucmembvl HA3eMHO20 U QUCMAHYUOHHO20 MOHUMOPUH2A NYL08 Y2aepood
U NOMOKO8 NAPHUKOBLIX 2a308 Ha meppumopuu Poccuiickou
Deodepayuuy u 8 pamxax Iocyoapcmeennoco 3adanus UDPA um. AM.



Obyxoea PAH «Ananuz u modenuposauue OUHAMUKU IKOJOUYECKUX
npoYeccos 8 ycio8uax MeHaue2ocs Kiumamay.

The spatial pattern of tundra landscapes in Western Siberia was
analysed using satellite images with medium (Landsat-8) and high
(WorldView-2) spatial resolutions. Landsat-8 images covered studied
tundra territories. WorldView-2 images depict the key sites. Comparison
of landscapes from the Landsat-8 image with microlandscapes
distinguished in the WorldView-2 image made it possible to determine
the areal shares of the studied microlandscapes in each landscape.
Analysis of the satellite images shows that landscape boundaries
identified on the key site based on the Landsat-8 image partially
encompass microlandscapes not typical for these landscapes. The
obtained data made it possible to adjust the areas of tundra landscapes
computed based on Landsat-8 images. The study has demonstrated that
the use of highly detailed satellite images significantly enhances the
accuracy of areal estimates of the objects studied in comparison with
data obtained using medium-resolution satellite images.

The research was carried out as part of the most important
innovative project of national importance “Development of a system for
ground-based and remote monitoring of carbon pools and greenhouse
gas fluxes in the territory of the Russian Federation” and within the
framework of the State Assignment for A.M. Obukhov Institute of
Atmospheric Physics of Russian Academy of Sciences “Analysis and
modelling of ecological processes dynamics under climate change”.

AHAJIN3 COJAEP)KAHUS YIJIEPOJIA B CTBOJIOBBIX
BOJJAX XBOMHBIX JIECOB MYPMAHCKOM OBJIACTH
B. B. Epuos, H. C. Ps6oB, T. A. Cyxapesa

ANALYSIS OF CARBON CONTENT IN STEMFLOW
OF CONIFEROUS FORESTS OF THE MURMANSK REGION
V. V. Ershov, N. S. Ryabov, T. A. Sukhareva

HuctuTyT npobiieM npoMmeinnieHHoH 3xosorun CeBepa KHI[ PAH,
r. Anmarutsl, Poccus; v.ershov@ksc.ru



[Ipoananu3upoBaHbl MHOTOJIETHUE JAHHBIE KOHIICHTPAIUH yTiIepoa
B CTBOJIOBBIX BOJ[aX, KaK B HEHAPYIICHHBIX COCHOBBIX W €JOBBIX JIECaX
MypmaHCKO#  00lacTH, TaK W  TOABEPKEHHBIX  BO3AYLIHOMY
MIPOMBINJICHHOMY 3arpsi3HEHUI0 BRIOpocaMu KpymnHeiiniero B CeBepHO
EBpornie memHo-HuKeneBoro komOuHara AQO «Konbckas 'MK» B T.
Momnueropcke. HambGonpimme KOHIEHTpallid YTIepoAa B Ocaakax B
BHJE OIS OTMEUYEHBI B CTBOJIOBBIX BOJAX IO CPAaBHEHHIO C BOJAMHU
o7 KpPOHAMH, MEXKIYy KPOH M Ha OTKPBITHIX Teppuropusx. boiee
BBICOKHE  KOHIIGHTpPAalMd  yTiepoJa B CTBOJOBBIX  BOJAx
neOMUNPYIOMUX EJIOBBIX JIECOB II0 CPaBHEHHIO C COCHOBBIMHU
00yCIIOBJICHBI  OOJIBIIICH TIOBEPXHOCThIO W 0OJiee BBIPAKCHHBIMU
OapbepHbIMM  (YHKIMSIMH KpOoH enu. IlokazaHo, 4TO BIMSHUC
BO3YITHOTO TPOMBIIUIEHHOTO 3arpsS3HEHHS BHIPAKaeTCs HE TOJBKO B
YBEITUYCHUH KOHIICHTpaIuit TSKEITBIX METaJIJIOB u
KHCJIOTOOOPAa3yIOIMX COEAWHEHHH B CTBOJIOBBIX BOJAaX €JOBBIX H
COCHOBBIX JIECOB, HO W B CHIDKEHHHM KOHIIGHTpAalMi yTIepojaa, 4YTo
o0ycIoBIieHO edonuanmeid KpoH.

Hccnedosanue 6vinonneno 6 pamkax peanu3ayuu 8axdcHeluie2o
UHHOBAYUOHHO20 Npoekma 20cydapcmeennozo sHavenus (BUII 173)
«Eounas  nayuomanvmas cucmema MOHUMOpUHSA — KAUMAMUYECKU
akmueHvlx eewecmey u 6 pamxax I ocyoapcmeennoco 3adanus UITTDC
KHI] PAH Ne 1023032200043-6.

The long-term data on carbon concentrations in stemflow have been
analyzed in both undisturbed pine and spruce forests of the Murmansk
Region and those impacted by airborne industrial pollution from the
largest copper-nickel smelter in Northern Europe, JSC Kola MMC,
located in Monchegorsk Town. The highest carbon concentrations in
rainfall were recorded in stemflow compared to waters below crown,
between crown, and in open areas. The elevated carbon concentrations
in stemflow from defoliated spruce forests, relative to pine forests, are
attributed to the larger surface area and more pronounced barrier
functions of spruce crowns. The study demonstrates that the effects of
airborne industrial pollution are not limited to increased concentrations
of heavy metals and acid-forming compounds in stemflow from spruce



and pine forests but also include reduced carbon concentrations,
resulting from crown defoliation.

The research was carried out as part of the most important
innovative project of national importance «Unified national monitoring
system for climatically active substances» and within the framework of
the state assignment of INEP KSC RAN Ne 1023032200043-6.

MOHUTOPHUHI BUOTI'EHHBIX DJIEMEHTOB B IOUYBAX
BBIPYBOK U TAPE XUBUH
H. B. 3enkosa

MONITORING OF BIOGENIC ELEMENTS IN SOILS AFTER
THE FIRE AND DEFORESTATION IN KHIBIN
I. V. Zenkova

WuctutyT npobieM npombinuieHHoH 3xoiorun Cesepa Konbckoro HayqHOTO
nentpa PAH, Anatutsr, Poccus; i.zenkova@ksc.ru

MonuTopuHr MOYB XubuH, HapyLIEHHBIX CIUIOLIHOM
MPOMBIIIUIGHHOW pyOKOW TropHO-TaexkHoro seca B 2012 1. wm
MOCJICTYIONTNM HHU30BBIM MOXkapoM B 2013 T., BBISBHMI UX MEJIEHHOE
CaMOBOCCTAHOBJICHHE B YCJIOBHSAX 3alOJSIPHBIX MIUPOT WU BIAKHOTO
ropHoro MukKpoximMarta. K KoHIy aecaTwieTrus mociie BO3AEWCTBUI
MOYBHI BCEX HApPYIICHHBIX TeppUTOpUi — BHIpYOKH (B), ropemoro neca
(I'C) u, B 0coOEHHOCTH, TOCTPAAaBIICH 1Ba Toma MOIPSIA TOPEIOH
BeIpyOkH (I'B), oTinMyanuch OT KOHTPOJBHOTO TOPHO-TAEXKHOIO Jieca
(KC) menpmmmM conep:kaHueM OpraHudeckoro B-Ba (64—83% mpoTus
88,4+5,0% B KC), obmero yriepona (37-44 % npotur 50 %) u azora
0,8-1,2 % mporus 1,3+0,1%) wu, HAIPOTHUB, MOBBIIICHHBIM
conepxxanueM Ca, Mg, 3011 W JOCTOBEPHBIM IHOJIIEIAYNBAHUEM
MOYBEHHBIX pacTBOpPoB 10 pHuo 4,1-4,6 mporus 3,7+0,1 B KC.
HwuzoBoii moxap, kak 6o1ee MOUTHBIA (pakTop TpaHcHOpMaIuu JECHON
MOJCTWIIKM 110 CPaBHEHHMIO CO CBEJIEHHEM JpPEBOCTOSA, NPUBENT K
oonbmMm morepsam Cobuwy, Noow, K n P Ha obenx rapsx ['C u I'B mo
cpaBHeHUIO ¢ Heropenoi noctuikoit KC u B.



Hccnedosanue 6binoiHeHO 6 pamKax peanu3ayuu 8axcHelule2o
UHHOBAYUOHHO20 NpoeKkma 2ocydapcmeennoz2o 3uauenus (BUII 173)
«EOuHass HayuoHANbHAA ~ cucmemMa  MOHUMOPUHEA — KIUMAMUYecKu
akmueHvlx eewjecmsy u 8 pamkax 1 ocyoapcmeennoeco 3adanus UITIDC
KHI] PAH Ne 1023032200043-6.

Monitoring of Khibiny soils, disturbed by continuous industrial
cutting of mountain-taiga forest in 2012 and the subsequent grass-roots
fire in 2013, revealed their slow recovery in conditions of polar latitudes
and humid mountain microclimate. By the end of the decade following
violations, soils in all disturbed areas — cutting C, burnt forest Fb and, in
particular, burnt cutting Cb disturbed for two consecutive years, differed
from the control mountain-taiga forest F with a lower content of organic
matter (64-83% versus 88.4+5.0% in control), total carbon (37-44%
versus 50%) and nitrogen (0.8—1.2% versus 1.3+0.1%) and, conversely,
increased content of Ca, Mg, ash and significant alkalinity to pHu20 4,1—
4,6 against 3.7+0.1 in control. A grass-roots fire, as a more powerful
transformation factor compared to the continuous cutting, led to more
significant losses of total nitrogen and carbon, potassium and
phosphorus in the burnt-out areas, Fb and Ch, compared to the litter that
was not disturbed by fire in F and C.

The research was carried out as part of the most important
innovative project of national importance «Unified national monitoring
system for climatically active substances» and within the framework of
the state assignment of INEP KSC RAN Ne 1023032200043-6.

AHAJIN3 3ATTIACOB U COJIEP)KAHUS A30TA B YIUIEPOJA
B IOYBAX ABTOMOP®HBIX [TO3UIUH EJIOBBIX JIECOB
MYPMAHCKOM OBJIACTH

. A. Xusos, T. A. Cyxapesa, E. A. IBanoBa

ANALYSIS OF NITROGEN AND CARBON RESERVES AND
CONTENT IN SOILS OF AUTOMORPHIC POSITIONS OF
SPRUCE FORESTS IN THE MURMANSK REGION

D. A. Zhivov, T. A. Sukhareva, E. A. Ivanova
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WuctHTyT mpobimem mnpombmmuieHHOH oskonormu Cesepa KHII PAH, .
Amnatwutsr, Poccns; d.zhivov@ksc.ru

[oxyueHsl akTyanpHBIE MaHHBIE II0 WCCICIOBAHHMIO 3aIlacOB M
congepkaHusi Copr. B Nosm, (POHOBBIX CEBEPOTAEKHBIX EIOBBIX JIECOB
MypmaHCcKoi 00JacTH  Ha TIOCTOSHHOM CETH MOHUTOPWHIOBBIX
miomanok  MIINIDC KHI[ PAH, BeIsBIeHB  oOmNpeAciéHHbBIC
3aKOHOMEPHOCTH HX pacClpeleleHUus] B WIUIIOBHAIBHO-TYMYCOBBIX
noa3onax (Carbic podzols) Ha aBTOMOPQHBIX MO3UIHAX JaHALIAPTA.

OmpeneneHsl 3amackl UM COAEp)KaHWE YIJepoAa M a3oTa Kak B
OpPraHOT€HHOM TOPH30HTE, Tak W B MuHepambHOM cioe (0-100 cwm,
BKJIIOYAsi CpaBHUTENbHEBIE AJaHHbBIE 10 ciaosaM 0-10 u 0-30 cM), moKa3aHbl
3aKOHOMEPHOCTH B pAacIlpelelieHHd WX COACPKaHHS B Mpoduie Mo
NOYBEHHBIM TOPH30HTaM. YCTaHOBJICHBI 3aKOHOMEPHOCTH W3MEHEHHS
IUIOTHOCTU M MOIIIHOCTH TOPU30HTOB, cooTHolneHue C/N B HUX. DTO
MO3BOJIMJIO  OTPEACIUTh KaK TMPOCTPAaHCTBEHHAs HEOJAHOPOTHOCTD
pPACTHTENBHOTO TOKpPOBa BJIMSET HAa CHOCOOHOCTh MOYBHI K
JICTIOHUPOBAHMIO YTJIEPO/Ia, a TAKXKE BIMSHUE THIIA PACTHTEILHOCTH Ha
U3MEHEHHUE CKOPOCTH pa3lioKeHHWs TMOJICTHIKK. B pabore Tarxke
IPE/ICTaBICHBl HEKOTOPBIE OIICHKU M3MEHEHUE COJICp)KaHHs U 3aIlacoB
Copr. 1 Nosu, B IOYBE EIFHHKOB KYCTapHHYKOBO-3EJICHOMOIIHBIX B
Pa3HBIX O3UIUX penbdha.

[Mony4eHnHble JIaHHBIC MOJITBEPIKIAIOT BIIMSIHUE THUIA
PAaCTHTENBHOCTH M OCOOeHHOCTEeW penbeda B (GopMHpOBaHUE ITyJIOB
yriiepojia U a30Ta B JIECHBIX MOYBaX, aKTYAIN3UPYIOT U COTJIACYIOTCS C
OIMyOJIMKOBAaHHBIMU PE3yNbTaTaMH JIPYTHX HCCIIeI0BaTeNeH.

Paboma evinonnena 6 pamkax — peanuzayuu UHHOBAYUOHHO2O
npoekma  2ocyoapcmeennoeo  3uauenuss (BUII  I3) «Edunas
HAYUOHANbHASL  CUCEMA MOHUMOPUHESA KAUMAMUYECKU AKMUBHbIX
eeujecmey.

Relevant data has been obtained on the study of reserves and content
of organic carbon and total nitrogen in background northern taiga spruce
forests of the Murmansk region at a permanent network of monitoring
sites of the INEP KSC RAS. Certain patterns of their distribution in
illuvial-humus podzols (Carbic podzols) at automorphic landscape
positions have been identified.
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The reserves and content of carbon and nitrogen both in the organogenic
horizon and in the mineral layer (0-100 cm, including comparative data on
the layers 0-10 and 0-30 cm) were determined, regularities in the distribution
of their content in the profile by soil horizons were shown. The regularities of
changes in density and thickness of horizons, C/N ratio in them were
established. This allowed to determine how spatial heterogeneity of
vegetation cover affects the ability of soil to deposit carbon, as well as the
influence of vegetation type on changes in the rate of litter decomposition.
The paper also presents some estimates of changes in the content and reserves
of organic carbon and total nitrogen in the soil of shrubby-green-moss spruce
forests in different positions of the relief.

The obtained data confirms the influence of vegetation types and
relief features in the formation of carbon and nitrogen pools in forest
soils, update and agrees with the published results of other researchers.

The research was carried out as part of the most important
innovative project of national importance «Unified national monitoring
system for climatically active substancesy.

MOI[EHBHBIﬁ MNPOIHO3 AMHAMMKMU YTJIEPOJA
B IPEBECHUHE U IIOYBAX, C YUETOM PA3HBIX
CIHEHAPHUEB BEJIEHUA JIECHOT'O XO35UCTBA
N NBSMEHEHMUS KJIMMATA

A. A. Konsruesa'?, JI. H. Te6enbkona', B. H. Illanun'>,

C. Y. Uymauenko'~

METHODS FOR ESTIMATING CARBON STOCKS IN STEM
BIOMASS OF PINE FORESTS BASED ON UAV
A. A. Kolycheva'?, D. N. Tebenkova!, V.N. Shanin'?, S. I. Chumachenko'*

TenTp 1o npobieMaM 3KOJIOTHH M IPOAYKTUBHOCTH JiecoB uM. A.C. Mcaesa
PAH, r. Mocksa, Poccus; anna_dulina@bk.ru
Mertrmuackni pumuan MI'TY um. H.D. Baymana, r. Mertumu, Poccus
SUHCTATYT QU3UKO-XUMUIECKUX U GHONIOTMUECKHX MPoOIieM nouBoBeienus PAH -
obocobnennoe noapaszneienue GULL ITHIIBU PAH, r. [ymmnao, Poccus

Ha o0bekTax, pacroioXeHHBIX B CPEAHETACKHOMN, FOXKHOTACKHOMN 30HAX
U B 30HE XBOWHO-IIMPOKOIUCTBEHHBIX JICCOB JaH IMPOTHO3 MHOTOJICTHEH
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JMHAMMKH I1yJIOB YIJIEpOAa, BKIIOYAs! yIIepOA B IOUBAX JIECHBIX 3KOCHCTEM.
[IporHo3 mpoBeneH C YYeTOM pPa3IMyHBIX CLEHAPHEB BEACHUS JIECHOTO
XO3SHCTBa M M3MEHEHHs KIMMaTra Ha OCHOBE pa3pabOTaHHOTO B paMKax
MexyHaponHoro npoekta POLYFORES nomxona k MoAenupoBaHUIO Ha
OCHOBE CBSI3aHHBIX MEXHy c000i MaTemarmdecknx mozeneir «RUFOSSy.
Pesynbrate! NPOTHO32  IIOKA3bIBAIOT  3HAYUTENIBHOE BIIUSTHHE
JIeCOXO3SIMCTBEHHON JESTENbHOCTH Ha MyJbl yriaepona. Benenwe necHoro
XO3SCTBA COTIACHO TEKYIIEH CHUTyaru Uil OOBEKTOB FOXKHOTACKHOU U
XBOMHO-IIIMPOKOJMCTBEHHOM 30HBI MCTOLIAKOT —3amackl  yriepoja B
JPEBOCTOE, BAJIEKe, ITOYBE, BKIIFOUAsl KaK TMOJICTHIKY, TAK M MHHEpAJIbHBIC
TOPU30HTHI, OONbIle, YeM JApYyrue aHaIu3hpyeMble CIEHAapUH, KOTOpHIC
NPEAyCMaTPUBAIOT MOJYYEHHUE BBITOA OT SKOJIOTMYECKHX SKOCHCTEMHBIX
YCIYT WM CO3/IaHKE 3alOBEAHBIX 30H. [yt 00BeKTa CpeHeTaeKHON 30HbI
TEeKylllee BEACHUE JIECHOTO XO3fCTBA, HA00OPOT, MOKA3ajio JIydllne
pe3yNbTaThl, YeM APYrHe CLEHapuh. JTO CBA3aHO C TE€M, YTO B APYIHX
CLICHApHsAX MOJIEIUPYETCS YBEJIWYCHHE PAaCUeTHOM JIECOCEKH, KOTOpOe
HETaTUBHO CKa3bIBaeTCs Ha ITYJIbI YIIIEpO/Ia.

Paboma  evinonnena 6 pamkax — OesmenbHOCMU  MOTOOENCHOU
nabopamopuu L[OI1JI PAH «buopasnoobpasue u xmumamopezyiupyroujue
Gyrxyuu necosy (pecucmpayuonnsiii Homep 1024100700084-5-1.6.19).

A forecast of the long-term dynamics of carbon pools, including
carbon in the soils of forest ecosystems, is given at sites located in the
Middle Taiga, southern taiga zones and in the zone of coniferous and
broadleaf forests. The forecast was carried out taking into account
various scenarios of forestry and climate change based on the approach
to modeling developed within the framework of the international
POLYFORES project based on interconnected mathematical models
"RUFOSS". The forecast results show a significant impact of forestry
activities on carbon pools. According to the current situation for objects
in the Southern taiga and coniferous-broadleaf zones, forests deplete
carbon reserves in the stand, felling, and soil, including both litter and
mineral horizons, more than other analyzed scenarios that provide
benefits from ecological ecosystem services or the creation of protected
areas. For the object of the middle taiga zone, on the contrary, the
current forestry management showed better results than other scenarios.
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This is due to the fact that in other scenarios, an increase in the
estimated cutting area is modeled, which negatively affects carbon
pools.

The study was conducted at the youth laboratory of the CEPF RAS
“Biodiversity  and  Climate-Regulating  Functions of  Forests”
(1024100700084-5-1.6.19).

OCOBEHHOCTHY UHIUKAIIMM PA3HBIX IOATOPU30OHTOB
MNOACTUJIKHA XBOMHO-ILIMPOKOJIMCTBEHHBIX JIECOB
EBPOIIEMCKON YACTHU POCCHUU

A. . Ky3nenoa, M. B. Kazunckuii

FEATURES OF INDICATION OF DIFFERENT SUBHORIZONS
OF LITTER OF CONIFEROUS-BROADLEAF FORESTS

OF THE EUROPEAN PART OF RUSSIA

A. 1. Kuznetsova, M. V. Kazinsky

LenTtp mo npobireMaM SKOJIOTHH U TIPOTYKTHBHOCTH JiecoB uM. A.C. HcaeBa
Poccuiickoii akaieMun Hayk

B pabore mpuBoAMTCS aHaNW3 PE3YNbTAaTOB IIOJIEBBIX ONHCAHUH
CBOWCTB MOJCTHMJIKM IIOJ30HBI XBOWHO-IIMPOKOJMCTBEHHBIX JIECOB
eBponieifickoit wactu Poccun. OObEKTaMM  HUCCICAOBAaHUS  CTaJH
paBHUHHBIE Jieca, pAacCIOJOKEHHBIE Ha TEPPUTOPUH  BpsHCKOM,
MockoBckoli obnactu, a Takke ropHbele Jeca CeBepo-3amagHoro
KaBkaza. Ha ocHoBanMu TONEBBIX MOP(OIOTMYECKUX ONUCAHMH, a
TaKxke JTaOOpaTOPHOTO OMPE/ICICHUs 3aIacoB U COACPIKaHUsI yriepoa
ObUIM TIpeNJIOKEHBl KPUTEPHUM BBIACICHUS Pa3HBIX ITOATOPU30HTOB
MTOJICTHIIKH.

Paboma evinonnena 6 pamxax membvl MOA0OENCHOU nabopamopuu
LDl PAH «buopasnoobpaszue u xiumamopeyiupyrowue @QyHKYuu
necogy (pecucmpayuonnviti Homep 1024100700084-5-1.6.19).

The paper presents an analysis of the results of field descriptions of
the properties of the litter of the coniferous-broadleaf forest subzone of
the European part of Russia. The objects of the study were lowland
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forests located in the Bryansk, Moscow regions, as well as mountain
forests of the North-West Caucasus. Based on field morphological
descriptions, as well as laboratory determination of carbon reserves and
content, criteria for identifying different litter subhorizons were
proposed.

The study was conducted at the youth laboratory of the CEPF RAS
“Biodiversity and Climate-Regulating Functions of Forests”
(1024100700084-5-1.6.19).

IMPOCTPAHCTBEHHO-BPEMEHHAS JUHAMHNKA
IMOTOKOB YIJIEKHUCJIOI'O I'A3A HA BOJIOTE MYXPHUHO:
PE3VYJIBTATBI ABTOMATHUYECKOI'O KAMEPHOI'O
MOHUTOPHUHTI' A

A. A. Kymuk!, E. A. 3apos!, E. A. Jlrokapes'?, A. A. JIMutpr4eHKo’

SPATIO-TEMPORAL DYNAMICS OF CARBON DIOXIDE
FLUXES IN THE MUKHRINO BOG: RESULTS FROM
AUTOMATED CHAMBER MONITORING

A. A.Kulik!, E. A. Zarov', E. A. Dyukarev'?, A. A. Dmitrichenko!

"TOropckuii rocyIapcTBEHHBI YHUBEPCHUTET, T. XaHThI-Mancuiick, Poccus;
K. ARTEM.A@yandex.ru

2MIHCTHTYT MOHUTOPHMHIa KJIMMAaTHIECKHX M SKonormaeckux cucteM CO PAH,
Tomck, Poccns

B pesynprate aBTOMAaTM3MPOBAHHOTO KAaMEPHOTO MOHHUTOPHHIA
BBISIBJICHBI CE30HHBIE U MIPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH YJENBHBIX
MOTOKOB yriekucnoro raza (CO:z) B TpAA0BO-MOYaKUHHOM KOMITJIEKCE
6omoTa MyxpuHO.

Mzmepenus BoimonHeHs! ¢ noMonibio KACMS ¢ MK razoanamzaropom
LICOR LI-850 1 mpo3padHbIMi Kamepamu, 4 W3 KOTOPBIX YCTaHOBJIEHBI Ha
ModaxuHe U 4 — Ha Tpsae. Pacuer motokoB npoBomwics B cpene Rstudio, a
JUsL BOCCTAaHOBJIGHMSI W pa3[eleHus MOTOKOB HCIOJB30BAJICS MOIYJb
ReddyProc.

ITo pesympraTtam m3mepenwid B 2023-2024 1T., Ipsiia BBICTYIIANA B POITH
HetTo-uctouHrka CO: (uckmouenne — moHb 2023 r). Ha movaxuHHOM
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yuactke akkymyspims CO: mpeBanupoBaia ¢ Mast 1O OKTIOps. Makcumym
aKocucTeMHOTO AbIxaHust (Reco) ¥ BasioBoit mepBuuaHOil npoxykmun (GPP)
MIPUXOAMIICS Ha UIONb-aBrycT. B cpenHeM Reco, GPP Ha rpsine Bbime, yem Ha
MouaxuHe B 3-4 paza. AHamM3 CyMMapHbIX MOTOKOB 3a mepuon c¢ 01.06-
30.09 mokasair, uro NEE skocucTeM pazaenmicss Ha HETTO-CTOK (MOYayKHHB)
1 HeTTo-UCTOYHWK (Tpsmpl). B 2023 r cymmapneii NEE mus rpsmer u
MOY@KHHBI cocTaBu 85 1 -154 r CO, M¥/ce3on. B 2024 r mornoturensHas
CrocoOHOCTh cHI3MWNAch, cymmapHbii NEE coctasun 118 u -89 r CO;
M%/Ce30H.

Automated chamber monitoring revealed seasonal and spatial
patterns of carbon dioxide (CO2) fluxes in the ridge-hollow complex of
Mukhrino Bog. Measurements were performed using the KASMS
system with an LI-850 IRGA (LICOR) and transparent chambers (4
installed on hollows and 4 on ridges). Flux calculations were conducted
in Rstudio, and for flux processing and partitioning was performed
using the ReddyProc module.

According to measurements taken in 2023—-2024, the ridge generally
acted as a net CO: source (with the exception of June 2023). In the
hollows, CO: uptake dominated from May to October. Peak ecosystem
respiration (Reco) and gross primary production (GPP) were observed
in July—August. Generally, Reco and GPP were 3—4 times higher on the
ridge than in the hollows.

Analysis of cumulative fluxes from June 1st to September 30th
showed that NEE (net ecosystem exchange) differed between the two
microtopographies: the hollows functioned as a net sink, while the
ridges were a net source. In 2023, the total NEE for the ridge and hollow
was +85 and —154 g CO. m™2 season!, respectively. In 2024, the carbon
uptake capacity decreased, with NEE reaching +118 (ridge) and —89 g
CO2 m2 season! (hollow).
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POCCHIHCKASI CETh MOHUTOPUHT A DMUCCHH CO;

N3 ITOYB: PE3YJIBTATBI IIEPBOI'O OTAIIA PEAJIM3AIIUN
BAKHEMIIEIO MTHHOBAIIMOHHOI'O ITIPOEKTA
I'OCYJAPCTBEHHOI'O 3HAYEHUSA

. H. Kypranosa

RUSSIAN NETWORK FOR MONITORING CO2 EMISSIONS
FROM SOILS: RESULTS OF THE FIRST STAGE OF
IMPLEMENTATION OF THE MOST IMPORTANT
INNOVATIVE PROJECT OF NATIONAL IMPORTANCE

I. N. Kurganova

WHCTUTYT (PU3UKO-XMMUAYCCKUX M OMOJIOTHUCCKUX MPOOJICM MOYBOBEICHHS
PAH. ®enepanbhbiii uccaenoBatenbekuii nentp PAH, ITymuno, Poccus;
ikurg@mail.ru

Owmuccus CO> u3 mouB (EMcoz) ABIsS€TCS OMHUM W3 KPYITHEHIINX,
HO JIOCTaTOYHO HEOIPEJETICHHBIX 110 BEJINYMHE ITOTOKOB B INI00AIBHOM
nukie yriaepona. B pamkax BaxHeiero MHHOBAIIMOHHOTO IPOEKTa
rocyaapcTBeHHOro 3HaueHus «Poccuiickas cucreMa KIMMaTHYeCKOTo
MOHHTOpPWHTa», CTapToBaBmiero B koHime 2022 roma, Oblia
OpraHM30BaHa TiepBas HalMOHaJbHAs ceTb MOHMTOpWHTa EMcorz u3
nouB Ha Tepputopun Poccuu. IloneBsie wu3mepenuss EMco: u
COIIpsDKEHHOM TeMnepaTypbl nouBbl (Ts) mpoBoamIn OHOBPEMEHHO B
neTHuid nepuon (WroHb — aBryct) 2023 rToma B 75 pa3nMuHBIX
JKocHucTeMax (TyHApa, Jiec, Jyr, OO0JIOTO, arporeHo3 w T. 1.),
PacIloNIOKEHHBIX B OCHOBHBIX OHOKIMMAaTHYecKMX 30Hax Poccuu.
OueHuBanm cpenHue JerHue 3HadeHus EMcox (EMcoz sum) B
Pa3IMYHBIX THUIAX 3KOCHCTEM W BJIIOJIb 30HAJILHOW TPAHCEKTHI TYHApA —
Talira — JINCTBEHHBIN JIEC — JIECOCTENb — CTENb — MOIYIMyCThIHA. Jlid
uHTepBana cpenHux jetHux Ts or 10 mo 20°C, T.e. OT TyHApPHI 10
JIECOCTETH, OTMEUYEHO TOJIOKUTEIHHOE BIHMSHUE TEMIEpPaTyphl MTOYBHI
Ha CpeaHI0I0 CKOpocTh EMcoz sum.

Hccnedosanue npoeoounoce 8 pamkax Baoicheniuie2o unHOBAYUOHHO20
npoexma 2ocyoapcmeerno2o 3naverus (Ne 12303030003 1-6).
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CO; emission (EMco2) is one of the largest but rather uncertain
fluxes in the global carbon (C) cycle. In the framework of the Most
Important Innovative Project of National Importance "Russian System
of Climatic Monitoring", which started at the end of 2022, the first
national monitoring network of EMco, measurements across Russian
territory was organized. Field measurements of EMco, efflux made and
soil temperature (Ts) were carried out simultaneously during the
summer period (June — August) of 2023 in 75 various ecosystems
(tundra, forest, grassland, bog, agrocenosis, etc.) located in the main
bioclimatic zones across Russia. The average summer EMco, rates
(EMcoz_sum) were estimated for main types of ecosystems and along
the zonal transect: tundra — taiga — deciduous forest — forest steppe —
steppe — semidesert. For the interval of mean summer Ts between 10
and 20°C i.e., over tundra to forest steppe, the positive effect of soil
temperature on the average EMco>_sum value was observed.

The study was carried out within the framework of the Most Important
Innovative Project of National Importance (Ne 123030300031-6).

BPEMEHHASI U3BMEHUYUBOCTh SMUCCHH CO;

M3 ITOYB O JIECHOM U JIYTOBOM PACTUTEJIBHOCTHIO B
PEIT'MOHE FOKHOI'O ITOIMOCKOBbBSI

. H. Kypranoga, B. O. Jloniec nie ['epenro, /1. B. Canponos,

. A. Xoporaes

TEMPORAL VARIABILITY OF CO; EMISSIONS FROM SOILS
UNDER FOREST AND GRASSLAND IN THE SOUTHERN
MOSCOW REGION

I. N. Kurganova, V. O. Lopes de Gerenyu, D. V. Sapronov,

D. A. Khoroshaev

WMHCTUTYT QUBHKO-XUMHYECKUX ¥ OMOJIOTHIECKUX MPOOIIeM MOYBOBECHISI
PAH. ®enepanbnblii uccnenoparensckuil neHtp PAH, ITymuno, Poccus;

ikurg@mail.ru

Omuccust CO, (OMcoz) U3 TTOYB XapaKTePU3YETCsT BRICOKOH BPEMEHHOM 1
MPOCTPAHCTBEHHON M3MEHUMBOCTRIO. Ha ocHOBe HenpepbiBHOTO 2 1-1eTHero
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KPYIJIOTOIMYHOTO MOHHUTOpHHTa OMcoy M3 JIEpHOBO-TIOAOYpa TECUYaHOTO
MO JIECOM W JIyroM (30Ha CMEIIaHHBIX JIECOB) BBINOJHEHA OICHKA
BPEMEHHOM M3MEHYMBOCTH OMco2 Ha MECSYHOM, CE30HHOM M T'OJOBOM
ypoBHSIX ocpenHeHus. Cpeay KaleHIapHBIX CE30HOB rofia CaMOW BBICOKOM
M3MECHUIMBOCTRIO OTIMYAIHCh 3uMHHE TTOTOKH CO; 13 mouB (k03 durmeHT
BaprabemsHocTH, CV=39-44%), B TO Bpems kak CV mis cymmapaoin DMcoz
U3 TIOYB B OCTAJIbHBIE KaJE€HIapHbIE CE30HBI roja CocCTaBiLsul 26—29%.
Hanbonee crabwmibHBIM TOKa3aTeseM, XapaKTepPU3YIOMIMM OCOOSHHOCTH
CE30HHOTO pactpeseneHus motokoB CO, B mpenenax roja, SBISEeTCS BKIIa
TEIUIOro Neprofa (Mai-oKTI0pb) B CyMMapHbIi ro/1oBoi motok CO; 13 1ouB.
Ero BapuabenbHOCTh 32 21 Ton HaOmromeHwWi cocTaBmia Bcero 8%, 4ToO
TIO3BOJIIET PEKOMEHIOBATh MCIOJIB30BATh STOT MOKA3aTeNb U TTOMYIeHHUS
OLICHOK T'o7I0BbIX MOTOKOB CO» M3 MOYB HA OCHOBE IMOJIEBBIX OMPEICTICHUM,
MPOBE/ICHHBIX TOJIBKO B TIPEIeNiax BEreTallMOHHOTO CE30Ha.

Paboma  evinonnena 6  pamxax  Iocyoapcmeennozo  3a0amus
Munucmepcmea Hayku u evicuieco obpazosanus Poccuiickoti @edepayuu
(mema Ne 12204050003 7-6).

The emission of CO, (EMco2) from soils is characterized by high
temporal and spatial variability. Based on continuous 21-year year-
round monitoring of EMco, from sandy soddy- podbur in forest and
meadow cenoses of the mixed forest zone, the temporal variability of
EMco> was assessed at the monthly, seasonal and annual averaging
levels. Among the calendar seasons of the year, winter CO, fluxes from
soils were characterized by the highest variability (coefficient of
variability, CV=39-44%), while CV values for CO, fluxes from soils in
other calendar seasons of the year was 26-29%. The most stable
indicator characterizing the seasonal distribution of CO, fluxes within a
year is the contribution of the warm period (May—October) to the total
annual CO; flux from soils. Its variability over 21 years of observations
was only 8%, which allows us to recommend using this indicator to
estimate the annual CO, fluxes from soils based on field observation
carried out only within the growing season.

The study was supported by the State assign of the Ministry of
Science and High Education of Russian Federation Ne 122040500037-6.
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PE3YJbTATHI HCCJIEJOBAHUI OCOBEHHOCTEM ITOYB
TYHAPOBBIX SKOCUCTEM: TOPHASI U PABHUHHASI
TYHJIPBI B PAMKAX ITIPOEKTA «PUTM YIJIEPOJA»
(KOJIbCKHI TOJIYOCTPOB)

T. U. JInutBuHOBA

RESULTS OF RESEARCH ON THE FEATURES OF SOILS

OF TUNDRA ECOSYSTEMS: MOUNTAIN AND FLAT TUNDRA
WITHIN THE FRAMEWORK OF THE CARBON RHYTHM
PROJECT (KOLA PENINSULA)

T. I. Litvinova

[MonsipHo-anbnuiickuii 6oTaHMuecKui can-uHCTUTYT UM. H.A. ABpopuHa,
Amnarutsl, MypMmaHckast 001acTh; lita 0409@mail.ru

B paBHunHOU wactu TyHIp Kombckoro momyoctpoBa (Tepubepka)
MaTepHUHCKHE TTOPOABI TPEICTaBIeHBI TPYOO3EPHUCTHIMH T€CYAHBIMU
MOPEHHBIMU OTJIOXCHHSIMH. 3JeCh MPEo0JIaaroT anb(eryMmycoBbie
MOYBbI (MO30J1BI M MOAOYpPHI). PacTUTENbHOCTh IUTAKOPHBIX yYacTKOB
MpPEe/ICTaBIeHa  JINIIAWHWKOBO-KYCTAPHUYKOBEIMH  COOOIIECTBAMHU.
lopHble 1MOYBBI, B OCHOBHOM MOAOYphl (XUOHHBI), GOPMUPYIOTCS Ha
3IIOBO/IETIOBUH KOPEHHBIX OpoJT noJ KyCTapHUYKOBO-
JMUNIAHHAKOBBIMA ¥ E€PHUKOBBIMH COOOIIecTBaMH. MakcuManbHOe
collep)kaHWe  yriepoja ToO TNpOo(UI0 TOPHO-TYHAPOBBIX  ITOYB
COCpEeNOTOYeHO B OpraHoreHHsIx ropusonrtax (18-30% C), xotopsie B
3HAYHUTENILHOW cTeneHn oTop(oBaHb U 0OOTaleHbl MUHEPATHLHBIMH
yactuiamMu. B MuHepansHOM wacti npoduist mousB — ot 5 1o 11% C.
[IpodunsHOE pacmperneneHue 3amacoB yriepojaa B MMOYBAX PaBHUHHOMN
TYHJpPbl XapaKTepu3yercss AByMS MakCHMyMaMd — B ropusoHTax O
n/mm AO (35%) u B ropuszonre BHF (2.5%) npu MuHUManbHOM
conepkanuu B ropusontax E u C (0.2-0.3%). B coobmiectBax ropHo-
TYHJJPOBBIX IIOYB MaKCHMAIILHBIN 3aIlac yriiepoia MPUXOAUTCS Ha CIIOH
0-30 cm, coctaBnsier B cpeanem 71,3 1/ra. 3amacel yriiepoja B CIIOe
noyBsl paBHUHHOW TyHApPHI 0-10 cM BappupoBanu ot 23 mo 118 1/ra.
s 3amacoB  yraepoma B cinoe 0-30 cM  mpocTpaHCTBEHHAs
HEOIHOPOIHOCTh CHIKaeTes (ot 70 mo 135 T/ra), T.K. 60jIee 3HAYMMBII
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BKJIaJ] BHOCAT OTHOCHTEIHFHO TOMOTE€HHBIE MHHEPAJIbHBIE TOPHU3OHTHI
BC. B cnoe 1-100 cm 3amacer C BapsupytoT ot 70 mo 200 1/ra.

Hccnedosanue  6binoiHeHoO 6 pamKax —peanu3ayul  8adCHelueco
UHHOBAYUOHHO20 NPoeKma 20cyoapcmeennoeo suavenus (BUILI 13) « Eounas
HAYUOHAIbHASL ~ CUCMeMd  MOHUMOPUHEAd — KIUMAMUYECKU — AKMUGHBIX
seuecms.

In the flat part of the tundra of the Kola Peninsula (Teriberka), the
parent rocks are coarse-grained sandy moraine deposits. Al-Fe-humus
soils (podzols and podburs) predominate here. The vegetation of the
upland areas is represented by lichen-shrub communities. Mountain
soils, mainly podburs (Khibiny), are formed on the eluvodeluvium of
bedrock, under shrub-lichen and dwarf birch (yernik) communities. The
maximum carbon content in the profile of mountain tundra soils is
concentrated in organogenic horizons (18-30% C), which are largely
peaty and enriched with mineral particles. In the mineral part of the soil
profile — from 5 to 11% C. The profile distribution of carbon reserves in
the plain tundra soils is characterised by two maxima — in the O and/or
AO horizons (35%) and in the BHF horizon (2.5%) with a minimum
content in the E and C horizons (0.2-0.3%). In mountain tundra soil
communities, the maximum carbon reserve is in the 0-30 c¢cm layer and
averages 71.3 t/ha. Carbon reserves in the 0—10 cm soil layer of the
plain tundra varied from 23 to 118 t/ha. For carbon reserves in the 0—30
cm layer, the spatial heterogeneity decreases (from 70 to 135 t/ha), since
a more significant contribution is made by the relatively homogeneous
BC mineral horizons. In the 1-100 cm layer, C reserves vary from 70 to
200 t/ha.

The research was carried out as part of the most important
innovative project of national importance «Unified national monitoring
system for climatically active substancesy.
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OIIEHKA 3AITIACOB YIJIEPOJIA CTBOJIOBOM JPEBECUHBI
COCHOBBIX JIECOB IO JIAHHBIM BBICOKOJETAJIBHOM
CBEMKHU

A. 1. Hukutuna

METHODS FOR ESTIMATING CARBON STOCKS
IN STEM BIOMASS OF PINE FORESTS BASED ON UAV
A. D. Nikitina

LenTp 1o npodieMam KOJIOTUH U MTPOAYKTUBHOCTH JiecoB M. A.C. Vcaea
Poccuiickoii Akanemuu Hayk; nikitina.al.dm@gmail.com

B wuccnenoBannu MpHBOISATCS METOIbl OLIGHKM 3aIlacoB  YIJIEpona
CTBOJIOBOM JPEBECHHBI B COCHOBBIX JleCax C  HCIOJNB30BAHHEM
MOP(OMETPUYECKUX TAapaMeTPOB, HM3BICUYEHHBIX W3 OPTO(QOTOILIAHOB M
(poBEIX MOMENe MECTHOCTH, IIONyYeHHBIX 10 JaHHEM bBIUIA.
ABTOMAaTHYECKass CETMEHTAIMS KPOH OCYILIECTBISUIACH C TPHUMEHEHHEM
HerponHoit cetn Mask R-CNN. TIloctpoeHne Mopenel BBITONHIOCH
METOZIaMH MHO>KECTBEHHOH JIMHEWHOW PErpeccHy, OIOPHBIX BEKTOPOB H
MHOTOCIIONHOTO ~ IepcenTpoHa. Hawmyumie pe3yabTaTbl MOJYYeHBI C
HCTIONTb30BaHWEM MHOTOCIIONHOTO TiepeenTpona. OleHKa 3armacoB yrieposa
HauOosiee YCTOMUMBA I CPEIHEBO3PACTHBIX COCHOBBIX JIPEBOCTOEB.
[omyueHHble pe3ysbTaThl HOATBEPXKIAIOT HMH(POPMATUBHOCTH JAHHBIX
BBICOKOJIETATTLHOM CHEMKH JJ11 MOHUTOPUHT A JIECHBIX 3KOCUCTEM.

Paboma  evinonwena 6  pamkax — OessmenbHOCHU  MOIOOENCHOU
nabopamopuu L{OI1JI PAH «buopasnoobpasue u xmumamopeyiupyroujue
yHryuu necosy (pecucmpayuonnuiii Homep 1024100700084-5-1.6.19).

The study presents methods for estimating carbon stocks in the stem
biomass of pine forests using morphometric parameters extracted from
orthophotos and digital terrain models obtained from UAV data. Automatic
crown segmentation was performed using a Mask R-CNN neural network.
Model development was carried out using multiple linear regression, support
vector machines, and multilayer perceptron methods, with cross-validation
applied. The best results were achieved using multilayer perceptron models.
Carbon stock estimates proved most stable for middle-aged pine stands. The
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results confirm the informativeness of high-resolution UAV data for
monitoring forest ecosystems.

The study was conducted at the youth laboratory of the CEPF RAS
“Biodiversity and  Climate-Regulating ~ Functions  of  Forests”
(1024100700084-5-1.6.19).

CKOPOCTbD PA3JIOKEHUSA SPHAGNUM FUSCUM HA
HAYAJIBHBIX OTAITAX JIECTPYKHHWU B ECTECTBEHHBIX
N KOHTPOJUPYEMBIX THAPOTEPMHUYECKHUX
YCJIOBUSAX

JI. I'. Hukonoga, FO. B. 3ybapesa, E. A. I'omoBarxkas

DECOMPOSITION RATE OF SPHAGNUM FUSCUM AT THE
INITIAL STAGES OF DECAY IN NATIVE AND CONTROLLED
HYDROTHERMIC CONDITIONS

L. G. Nikonova, Y. V. Zubareva, E. A. Golovatskaya

MHCTUTYT MOHUTOPHHTA KIMMAaTHYECKUX U dKosornyeckux cucrem CO PAH,
Tomck, Poccust; nikonovalilig@gmail.com

JuHaMuKa W CKOPOCTh pa3lioKEHUs C(arHoBBIX MXOB, Kak
KIIIO4eBBIX TOpdooOpazoBareneld onurorpodHslx Oonor 3amamgHoM
Cubupu, npeaCcTaBIIsAIOT 0CO0bIH HHTEepec. CKOPOCTh PA3JIOKEHUS oueca
S. fuscum B TOpQSHON 3aJIe)KW COCHOBO-KYCTapHHUYKOBO-C(ArHOBOTO
¢uronieHo3a,  ONECHEHHAas C  [OMOIIBI0  METoJa  YacTHYHO
M30JIUPOBAHHBIX Npo0 MUHUMajJbHA, IMOTEPH Macchl 3a | Mecsn
nmectpykiuu  cocraBmwiu  1,1%, a morepm yriepoma — 12,3% ot
UCXOJIHOTO cojepkaHus. B  HMHKyOaMOHHOM  JKCIIEPUMEHTE C
KOHTPOJIMPYEMBIMH Temneparypoi (2, 12, 22°C) u BinaxHnocTsio (30, 60
n 90% mnomHO# Biaroemkoctd, 11B) mokazaHO, YTO TMpPH CHIKEHUH
TEMIIepaTypbl MPH BCEX YPOBHSAX BIAXHOCTH MPOUCXOJUT CHUKCHHUE
o0mux TOoTeps yriiepona. MakcuMallbHBIE TOTEpH  yIiiepoza
3adukcupoBans! mpu 22°C u 30% I1B u coctaBumnm 2,7% OT HCXOAHOTO
KoJin4yecTBa yriepona. Takum o0pa3oM, NOBBILIEHHE TEMIEpPaTyphl U
OCYIIUTETbHBIE ~ MEPONPHUSTHS  CHOCOOCTBYIOT  MHTEHCH(DHKALIUH
pasnokeHus oueca S. filscum yke Ha HadaJIbHBIX dTalax AeCTPYKIHH.
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Paboma evinonnena 6 pamkax 2ocyoapcmeennozo sadanus UMKIC
CO PAH (FWRG-2025-0002, Ne 1024100800092-1).

Dynamics and decomposition rate of sphagnum mosses, which are
peat-forming plants of oligotrophic bogs of Western Siberia, are very
important. The decomposition rate of S. fuscum in a peat deposit of a
pine-shrub-sphagnum phytocenosis, estimated using the litter-bag
method, was minimal; mass loss over 1 month of destruction amounted
to 1.1%, and carbon losses were 12.3% of the initial amount of carbon.
In an incubation experiment with controlled temperature (2, 12, and
22°C) and humidity (30, 60, and 90% of full moisture capacity, FMC), it
was shown that as the temperature decreases at all humidity levels, the
total carbon loss decreases. The maximum carbon losses were observed
at 22°C and 30% FMC and amounted to 2.7% of the initial amount of
carbon. Thus, an increase in temperature and drainage measures
contributes to the intensification of the decomposition of S. fuscum
already at the initial stages of decay.

OPT'AHU3AIUA IOYBEHHOT'O MOHUTOPHUHT A

JJIs1 OUEHKHU ITYJIOB YIVIEPOJA B ECTECTBEHHBIX

U HAPYIIEHHBIX BUOTEOIIEHO3AX CPE/JIHE-TAEXXHOM
NOA30HbI PEHHOCKAHIAWNU

C.T. Hosukos, A. H. CononoBaukos, I'. B. AxMeToBa

ORGANISING SOIL MONITORING TO ASSESS CARBON
POOLS IN NATURAL AND DISTURBED BIOGEOCENOSES
OF THE MIDDLE TAIGA SUBZONE OF FENNOSCANDIA
S. G. Novikov, A. N. Solodovnikov, G. V. Akhmetova

HHucTuTyT Neca — o6ocobieHHoe nojpasneneane deaeparbHOro
rOCYIapCTBEHHOTO OIO/KETHOTO yupexkeHus Hayku deepanbHOro
ncciegoBaTensCeKkoro nenTpa "Kapenbcknit HaydHsi ieHTp Poccuiickoit
akagemuu Hayk", r. [Terpo3aBosck, Poccus; novikovsergey.nsg@gmail.com

[louBeHHBII  mynm  yruepoma  XapakTepU3YeTCsl — 3HAYUTENBHOM
M3MEHYMBOCTh HA BCEX IPOCTPAHCTBEHHBIX YPOBHAX. B cBs3m ¢ 3TuM,

24



Ba)XHBI IPOBEICHUSI HA3eMHBIX MCCJIEOBAaHUM Ha €IWHOW METOJMYECKON
OCHOBE, [UIsI 4Yero B CpeaHerackHol mnomsoHe Kapemum opraHusoBaH
TECTOBBI TIONWIOH WHTEHCUBHOTO YPOBHS, TPEACTABISIOMIMN COOOM
ClabOHAPYILEHHBIN JIECHOH MAacCHB M 3aJIOKEH Psi MPOOHBIX ILIOMIANICH,
paclioNOXKEHHBIX B OKCIUIyaTallMOHHBIX  JIeCaX  PasHbIX  CTajuil
BOCCTaHOBJIEHHSI TIOCJTIE CIUIOMHON pyOku. [lommron xapakrtepu3yercs
pazHOOOpa3ueM  TPHPOJHBIX  YCIOBH W BBICOKMM  TIOYBEHHBIM
pazHooOpa3ueM, 4To CKa3bIBacTCs Ha 3HAYNTEILHOM BapbUPOBAHUH 3aI1aCOB
yriiepona B opranoreHHbIx (2.5-440 tC/ra) W MEHEpaJIbHBIX TOPHU30HTAX
nouB (27-104 1C/ra). [louBBl SKCIUTyaTalMOHHBIX JIECOB, HECMOTpPS Ha
eNUHbIC YCIOBHSA (DOPMUPOBAHUS, TAKKE OTIMYAIOTCS 3HAYMTEIBHBIM
paz0pocoM Tmokazareneld 3amacoB yriepoma moacTmwiku (0-63 1/ra) m B
MuHepanbHbIX ropm3oHTax (10-70 TC/ra), 4To CBS3aHO C AHTPOIOTEHHBIM
(hakTopoM — OTCYTCTBHUEM TOJCTUIKH, TypOMPOBAaHHBIMH TOPH30OHTAMHU H
BKJIFOUCHUSIMU YTIICH.

The soil carbon pool exhibits significant variability at all spatial
levels. In this regard, it is important to conduct field studies using a
unified methodological approach. For this purpose, an intensive-level
test site has been established in the middle taiga subzone of Karelia,
consisting of a minimally disturbed forest area, along with a series of
sample plots located in managed forests at different stages of recovery
after clear-cutting. The test site is characterised by diverse natural
conditions and high soil variability, which leads to substantial variation
in carbon stocks in organic (2.5-440 tC/ha) and mineral soil horizons
(27-104 tC/ha). Despite forming under similar conditions, soils in
managed forests also show a wide range of carbon stock values in the
litter layer (0-63 t/ha) and mineral horizons (10-70 tC/ha). This
variation is attributed to anthropogenic factors, such as the absence of
litter, disturbed soil horizons, and charcoal inclusions.
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OIIEHKA ODMHUCHUH TUOKCHUIA YI'JIEPOIOA

N3 IMOYB CEBEPOTAEXHBIX JIECOB B TEPHO/
C YCTOMYUBBIM CHEKHBIM ITIOKPOBOM

H.C. Psa60oB

ESTIMATION OF SOIL CARBON DIOXIDE EMISSION
IN NORTHERN TAIGA FORESTS DURING

THE SNOW COVER PERIOD

N.S. Ryabov

Hucturyt npodieM npomeiinieHHoi sxonoruu Cesepa KHI[ PAH, r. AnaTutsi,
Poccust; n.ryabov(@ksc.ru

Heo0xoauMocTh UCCiIeI0BaHMi B TACKHBIX Jiecax MypMaHCKO 001acTH
JIBIXaHMS TIOYB O0YCIOBJICHA CITa00W N3YUYEHHOCTHIO, 8 TAKKe JTUTENTBHBIM
XOJIOTHBIM TIEPHOJIOM CO CHEXXHBIM TIOKPOBOM, y4eT KOTOPOTO HEO0OXOAuM
IPU OLIEHKAX 3TOW BaXKHOW KOMIIOHEHTHI YIJIEPOIHOTO IUKIIA.

beut oneren notok CO, W3 TOYB CEBEPOTACKHBIX JIECOB B TIEPHOI C
OTPHUIIATENILHBIMU CPEHEMECSIYHBIMU  TEMITepaTypaMu  Bo3myxa (HOSOpb
2024 t. — ampens 2025 r.). UccnenoBaHusi POBOAMIIMCE HA FOTO-3ariajie
MypMaHCKOH O0NaCTH  METOAOM  3aKPBITBIX KaMep C  TIOMOIIBIO
nH(ppakpacHoro razoanammzaropa VENTPro. Kamepsr ycranapimBamvich
o 1 Mmexay kporamu (I1K u MK) B 1BykpaTHOI TOBTOPHOCTH.

B enpHMKE ~ KyCTapHMYKOBO-3€JIEHOMOIIHOM  ©  COCHSAKE
KYCTapHUYKOBO-JIMIIIAWHUKOBOM CyMMapHBIH MOTOK mouBeHHOro CO;
3a uccneayeMbli nepuos coctaBuia 50% OT MOTOKA 32 JETHUE MECSIIBL,
YTO MOXXHO OOBSACHHTH YacCTBIMH OTTENENIIMH B TEUCHHE IepHOAa
nccnenoBannid. B enpuuke aprxanne nous 11K Bcerna (o 5.5 pas) Beie,
yem MK. B cocHsike cTporoii 3akOHOMEPHOCTH OTMEUEHO He OBLIO.

Uccnedosanue  6binoniHeno 6  pamkax — peanuzayui  8ANCHeUUe20
UHHOBAYUOHHO20 Npoexma 20cyoapcmeentoeo 3navernus (BUII 173) «Eounas
HAYUOHAIbHAS CUCIEMA MOHUMOPUH2A KIUMAMUYECKU AKMUBHBIX 8ELUECBY.

The need for studies of soil respiration in taiga forests of the
Murmansk Region is due to the poorly studied soil respiration, as well
as a long cold period with snow cover, which is necessary to take into
account when estimating this important component of the carbon cycle.
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The CO; flux from soils of north taiga forests during the period with
negative mean monthly air temperatures (November 2024 - April 2025)
was estimated. The studies were carried out in the area of Alakurtti
using the closed chamber method with a VENTPro infrared gas analyser.
The chambers were installed below and between crowns (BC and BWC)
in a twofold repetition.

In spruce dwarf shrub-moss and pine dwarf shrub-lichen forest, the total
soil CO; flux during the study period was 50% of the flux during the summer
months, which can be explained by frequent thaws during the study period. In
spruce forest, BC soil respiration is always (up to 5.5 times) higher than
BWC. No strict regularity was observed in the pine forest.

The research was carried out as part of the most important
innovative project of national importance «Unified national monitoring
system for climatically active substancesy.

B3ANMOCBA3b CTPYKTYPbI COOBHIECTB

PAKOBUHHBIX AMEB 1 SMUCCHUU TAPHUKOBBIX 'A30B
M. C. Ilapamonos!, A. H. Llpiranos', JI. I'. Usanos?, E. A. Illyiickas®, E.
I. JJammumnaa®, E. A. 3apos*, H. I'. Maseit!, 1O. A. Maseii!

THE RELATIONSHIP BETWEEN THE STRUCTURE

OF TESTATE AMOEBA ASSEMBLAGES

AND GREENHOUSE GAS EMISSION

M. S. Paramonov', A. N. Tsyganov', D. G. Ivanov?, E. A. Shuiskaya®, E.
D. Lapshina*, E. A. Zarov*, N. G. Mazei', Yu. A. Mazei!

'MI'Y umenn M.B.JIoMoHOCOBa, T. MockBa, Poccus; paramis00@mail.ru
2MucTHTYT npobiaeM 3KoNoruy U 3Bosonun umenn A H. Ceepuosa PAH,
Mockaa, Poccust

lenTpanbHo-JleCHOM rocyJapCTBEHHBINH NPUPOAHBIN GHOCHEPHBIH
3anoBegHUK, Poccus

SIOropckuii rocy1apcTBEHHBINA YHUBEPCHUTET, T. XaHThl-MaHcuiick, Poccust

Omuccus TMapHUKOBBIX I'a30B B OOJIOTHEIX DKOCHCTEMAX B 3HAUUTCIILHOM

CTEIEHH OTIPEACISACTCS (PYHKIIMOHUPOBAHUEM JICTPUTHBIX MMUILCBBIX TICTICH,
B KOTOPBIX BXKHYIO POJIb UTPAIOT PAKOBUHHEIC aMEOBL.
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Juia w3ydeHus CBS3M MEXAY BHAOBOM CTPYKTypoil cooOmiecTs
PaKOBHHHBIX aMEO W IMHCCHEH YIIEKHCIIOro ra3a W MeTaHa OBLIH
coOpaHbl JaHHBIE HA pa3IWYHBIX (opMax HaHOpedbeda B carHoBOM
6onote «Crapocenbckuii Mox» Ha Tepputopuu llenTpansHo-JlecHoro
rOCy/IapCTBEHHOT'O 3all0OBETHUKA M Ha CTaHIMU «MyxpuHo» FOropckoro
rOCY/IapCTBEHHOTO YHUBEPCUTETA.

BunoBoe 6oratcTBo pakOBHHHBIX aMEO OTpHULIATETIEHO KOPPEIUPOBAJIO C
amuccueit CO, (p=0,013) u He xoppemupoBaio ¢ amuccuer CHa. Anamms
M30BITOYHOCTH yKa3bIBAa€T Ha acconuanmuio Bbicokod ammccnu CO; ¢
cooOIllecTBaMH PAaKOBHHHBIX aMEO B Ooee CyXHX U XOJOJHBIX
mectoobuTanusx, a CHs — B 0Oojee BIAXKHBIX M TEIBIX Ouoromax. Bour
BBISIBIICH DSl BUZIOB aM€O, B OCHOBHOM (aroTpopoB, OOMIIE KOTOPBIX
3HAYMMO KOPPEIUPYET C SMHUCCHEH NapHUKOBBIX Ta30B M KOTOpBIC
MOTEHIMAIBHO MOTYT — HCIOJB30BaThCcsi B KayecTBE MAapKEpPOB B
MAICOPEKOHCTPYKIIHSIX.

Paboma sevinonnena npu gunarcosoti nodoepoicke epanma PH®D Ne 24-
14-000635.

Greenhouse gas emissions in mire ecosystems are largely determined
by the functioning of detritus food chains, in which testate amoebae play
an important role.

To study the relationship between the species structure of testate
amoeba assemblages and the emission of carbon dioxide and methane,
data were collected on various forms of nanorelief in the Staroselsky
Moss sphagnum swamp on the territory of the Central Forest State
Reserve and at the Mukhrino station of Yugorsky State University.

The species richness of testate amoebae correlated negatively with
CO; emissions (p=0.013) and did not correlate with CH4 emissions.
Redundancy analysis indicates an association of high CO2 emissions
with conch amoeba communities in drier and colder habitats and CH4 in
wetter and warmer biotopes. There were also revealed several amoeba
species which were correlated with greenhouse gas emissions and can
potentially be used as markers in paleoreconstructions.

The work was carried out with the financial support of the Russian
Science Foundation grant No. 24-14-00065.
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MOYBEHHO-YKOJIOI' MYECKUI MOHUTOPUHT
COJEPXAHUA U 3AITACOB YIJIEPOJIA B CEBEPOTAEXHbBIX
JECAX MYPMAHCKOWM OBJIACTH

T. A. Cyxapesa, /1. A. XKusos, B. B. Epmios, E. A. Usanosa, H. C. Psibos

SOIL-ECOLOGICAL MONITORING OF CARBON CONTENT
AND STOCKS OF THE NORTH TAIGA FORESTS

OF THE MURMANSK REGION (RUSSIA)

T. A. Sukhareva, D. A. Zhivov, V. V. Ershov, E. A. Ivanova, N. S. Ryabov

WucruryT npobaem npomsiuienHo# sxonorun Cesepa KHL] PAH, r. Anatutsr,
Poccust; t.sukhareva@ksc.ru

JanHble 1o 3amacaMm yriieposia B TOYBaX — BaYKHEHINAsl COCTABIISFOLIAS
OanaHca yriepoja B JIECHBIX SKochcTeMax. MccienoBanus myoB yriaeposa
B T0YBaX MMEIOT O0COOYI0 3HAYUMOCTh B CBSI3M C M3MEHEHHWEM KIIMMara U
AHTPOTIOTEHHBIMU ~ BO3JICHCTBHUSMU.  [loNydeHbl HOBBIE JIaHHBIE O
MPOCTPAHCTBEHHOHN JMHAMUKE YIJIEpoJia B MOYBAX CEBEPOTACKHBIX JIECOB,
(OpPMUPYIOIIUXCS B ©CTECTBEHHBIX YCIOBUSX W TIOA  BIHSHHEM
A3POTEXHOTEHHOTO 3arps3HeHUs] B HHIYCTPHAIILHO pa3BUTOM PETHOHE
(Mypmanckass obnacte). [loka3zaHo BapbHUpOBaHKE 3alacoB IOYBEHHOTO
yriepona B NOJACTWIKE W MuHepalbHbIX ciogx 0-10, 0-30 u 0-100 cMm c
Y4ETOM BBIJIEJICHHBIX JOMUHHUPYIOIIUX 3JIEMEHTOB PACTUTEILHOW MO3aUKH.
BrisiBrieHO, 9TO Ha (OHOBBIX TEPPUTOPHAX M B TPOLECCE TEXHOTCHHOM
JITPECCHH XBOWHBIX JIECOB COJICp)KaHME WM 3arachl yIiiepoja B TOUYBAX
XapaKTepU3yIOTCs 3HAYUTEIBHBIM BapbUpOBaHUEM. Pazinuus 00yCioBIeHbI
THIIOM OHOTeoLeH03a, TIOJIOKEHHEM B penbede, Ka4eCTBOM PacTUTENILHOTO
Marepuaa, KOTOpbIid (JOPMUPYIOT OPraHOTeHHBII TOPU30HT TIOUBEI, & TAKKE
CTETICHBIO aHTPOIIOreHHOH TpaHCHOpMAaLK PACTUTEIHFHOIO COOOILIECTBA.

Uccnedosanue GuINOIHEHO 6 pAMKAX peanu3ayuu  6adcHelule2o
UHHOBAYUOHHO20 NPOeKma 2ocyoapcmeennoco 3uavenus (BUII 173)
«Eounaa HayuonanvHas cucmema MOHUMOPUHEAd — KAUMAMUYECKU
AKMUBHBIX BeUJeCTNE ).

Data on carbon stocks in soils is an essential component of the
carbon balance in forest ecosystems. Studies of carbon pools in soils are
of particular importance due to climate change and anthropogenic
impacts. New data have been obtained on the spatial dynamics of carbon
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in the soils of North taiga forests formed under natural conditions and
under the influence of aerotechnogenic pollution in an industrially
developed region (Murmansk Region). The variation of soil carbon
reserves in the litter layer and mineral soil layers of 0-10, 0-30, and 0-
100 cm is shown, taking into account the identified dominant elements
of the plant mosaic. It was revealed that in the background territories
and in the process of technogenic digression of coniferous forests, the
carbon content and stocks in soils are characterised by significant
variation. The differences are due to the type of biogeocenosis, the
position in the relief, the quality of the plant material that forms the
organogenic soil horizon, as well as the degree of anthropogenic
transformation of the plant community.

The research was carried out as part of the most important
innovative project of national importance «Unified national monitoring
system for climatically active substancesy.

METOJbI X PE3YJIBTATBI OHEHKHA :‘)MI/ICCI/II/IU
ABYOKUCHU YIJVIEPOJA U3 ITOYB CYXOCTEHOMU 30HbBI
E. I1. Tumogees!, B. U. EMenbsanenko'

METHODS AND RESULTS OF ASSESSMENT

OF CARBON DIOXIDE EMISSIONS FROM SOILS
OF THE DRYWALLED ZONE

E. P. Timofeev', V. 1. Emelyanenko!

®denepalibHbIA HAYYHBIN LIEHTP arposkosioruu Poccuiickoi akaieMuu HayK,
r. Bonrorpaz, Poccus; timofeev-e@vfanc.ru, emelyanenko-v@vfanc.ru

Monutopusr nouBeHHoM smuccurt CO, IPOBOAWICS € UCIOJIB30BAHUEM
ABTOMATH3MPOBAaHHOM CHCTEMBbl Tra3oaHaM3a Ha 0aze WH(PaKPACHBIX
nazepHbIx razoaHammzatopoB (LI-7810) B couerammm ¢ 3aMKHYTOM
kamepHoit cuctemoit (8 kamep LI-8200—104) u mymnprumexcopom LI-8250
JUT  TIOCIICIOBATENILHOTO CKAHMPOBAaHMS TOUeK oTOOpa mpod. Ilommmo
koameHTparmii  CO,, CHs wm H,O, cumcrema perucrpupoBaia
TEPMOTHIPOJTIOTHYECKHE NTapaMeTphbl OYBBI ¢ MOMOLIBI0 1atinkoB TEROS
12, wuHTErpUpOBaHHBIX B KaxIylo Kamepy. IIpocTpaHcTBeHHas cxema
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pa3MemeHus I3MEPUTENbHBIX Momyiel (toromanp 15%15 M) obecrieurBana
pETpEe3eHTaTUBHOCTh ~ JIAHHBIX €  YY9eTOM  MHKPOMACIITaOHOM
HEOAHOPOAHOCTH MIOYBEHHOT'O MTOKPOBA.

W3mepenusi BBIMONHSUIACH B HEMPEPHIBHOM PpEeXHUME C  4-4acOBBIM
HMHTEPBAJIOM, YTO 3a Toj HaOmomeHuil dopmupoBasio MaccuB u3 50 000
HE3aBUCUMBIX 3aMepoB. Takol TMOAXOJ TMO3BOJIMJI MHUHUMHU3UPOBATH
MOTPELTHOCTD, CBSI3aHHYIO C CYTOYHOM M CE30HHOM JTUHAMHKOW SMHUCCHH, a
TaKKe YCTAHOBUTh CTATHUCTUYECKH 3HAYNMBIC KOPPEISIIUA  MEXIY
BeIOpocamu CO; ¥ TapaMeTpaMu CPeIbl B YCIOBUSX CYXOH CTEIH.

Jis  MareMaTu4eckoro MOJCTHPOBAHUS JUHAMUKH ITOYBEHHOM
smuccun CO; HCHOIB30BATIOCH CIENUATU3UPOBAHHOE IPOrPaMMHOE
obecrieuenne  SoilFluxPro,  mo3Bomsromee — anmpoOKCUMHPOBATH
9KCIEPUMEHTAIBHBIC TAHHBIE ABYMSI abTEPHATUBHBIMUA MOICIISIMH:

e JuHEWHOM  (mpexmojiararolieil  MOCTOSHHYIO  CKOpOCTh
ra3o00MeHa);

®  DKCIOHEHIWANbHON (yYUTHIBAIONIEH HeNMMHEHHBIE 3(PQPEeKTH
HAKOTUICHUS raza B Kamepe).

Kputepuem BpIOOpa oNTHMAaIHHONW MOJIEIN CITY KUK

1. Koodppunmenr nerepmunanmu (R?) > 0,9, rapantupyrommii
BBICOKYIO CTETIEHb COOTBETCTBHS MOJIEIH PEATbHBIM JTaHHBIM.

2. Koadpumment Bapuauuu (CV) < 10%, 4TO CBHIETEIBCTBYET O
HU3KOM ypPOBHE IIyMa B BOCITPOU3BOJUMOCTH U3MEPEHHH.

CraTHCTHYECKUI aHaIU3 TPOBOJIMIICS aBTOMATHYECKU JIUI KKIOTO H3
~50 000 m3MepeHHH, YTO UCKIFOUIIIO CYyObEKTUBHOCTh MHTEpIpeTanun. B
pe3ynbTare Uil CyXOCTEIHBIX TIOYB ObUTa MOATBEPIKICHA JOMHHHPYIOIIAS
POJIb 3KCIIOHEHIMATIBHON MOJIENH, OTpaXKarolleld 3aBUCUMOCTh SMUCCHUN OT
BPEMEHH HKCIIO3UIIMH KaMepbl. DTO coryiacyercsi ¢ Teopueit quddys3un ra3os
B TOPUCTBIX Cpelax W TOAYEPKUBAECT BaKHOCTH KOPPEKTHOIO BBHIOOpa
MaTeMaTUYeCcKOro ammapara npu 00paboTke KaMepHBIX TaHHBIX.

HUccnedosanue evinonnero 6 pavkax poekma « Teopemuueckue ocHOBbL U
MemooonocUs. OYeHKU OIAHCA HNAPHUKOBLIX 24308 HA NPECHOBOOHbIX
8000emax 8 sacyunuesix yciosusix wea Poccuwy (FNFE-2025-0012).

Monitoring of soil CO, emissions was carried out using an
automated gas analysis system based on infrared laser gas analysers
(LI-7810) combined with a closed-chamber system (8 LI-8200-104
chambers) and an LI-8250 multiplexer for sequential scanning of
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sampling points. In addition to CO,, CHy4, and H,O concentrations, the
system recorded soil thermohydrological parameters using TEROS 12
sensors integrated into each chamber. The spatial arrangement of the
measurement modules (15%15 m area) ensured data representativeness,
accounting for microscale soil cover heterogeneity.

Measurements were conducted continuously at 4-hour intervals,
resulting in a dataset of 50,000 independent measurements over one
year of observations. This approach minimised errors associated with
diurnal and seasonal emission dynamics and established statistically
significant correlations between CO: emissions and environmental
parameters in a dry steppe ecosystem.

For mathematical modelling of soil CO: emission dynamics,
specialised software SoilFluxPro was used, enabling the approximation
of experimental data with two alternative models:

e Linear (assuming a constant gas exchange rate);

e  Exponential (accounting for nonlinear gas accumulation effects
in the chamber).

The optimal model was selected based on the following criteria:

1. Coefficient of determination (R?) > 0,9, ensuring a high degree of
model fit to the real data.

2. Coefficient of variation (CV) < 10%, indicating low noise levels
and measurement reproducibility.

Statistical analysis was performed automatically for each of the ~50,000
measurements, eliminating subjective interpretation. As a result, the
exponential model was confirmed as dominant for dry-steppe soils, reflecting
the dependence of emissions on chamber exposure time. This aligns with the
theory of gas diffusion in porous media and underscores the importance of
selecting the correct mathematical approach when processing chamber data.

The study was carried out within the framework of Theoretical
Foundations and Methodology for Assessing the Greenhouse Gas Balance in
Freshwater Bodies in Arid Conditions of Southern Russia (FNFE-2025-
0012).
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MNPOBEJEHUE MOHUTOPHUHI'A BTOPUYHO _
OBBO/JHEHHBbIX TOP®SHUKOB HIEHTPAJIBHOU POCCUHA
K. JI. [lTaxmaToB

MONITORING OF REWETTED PEATLANDS IN CENTRAL
PART OF RUSSIA
K. L. Shakhmatov

TBepckoil rocynapcTBEHHBI TEXHUUECKUI YHUBEPCUTET, I. TBepsb, Poccus;
krl81@list.ru

TopdsiHble OonoTa WrpalOT BaKHYHO pOIb BO MHOIMX aCHEKTax
(bYHKIIMOHMPOBAHMUSI HA3EMHBIX 3KOCHCTEM, BBIONH Oonee 20 MpUpOIHbIX
¢byaxkuii. Mx ocymeHue Uit pasidyHBIX IIeNield TPUBOAWT K HAPYLICHHUIO
BBITIOJIHEHUST ATUX (YHKIMH, KaTacTpoUUecKod MOXKapHOH ONMacHOCTH,
yTpare 6ropa3Ho00pasus, a Takke rmorepe yriepoaa topda. B mepromn 2011-
2022 rr. B psige pervoHoB Poccum peanmM3oBBIBAICS MEKTyHAPOIHBIN
npoekT «BoccraHoBnenne TopgsHbXx Oonmor B Poccum B menmsx
NPEAOTBPALLICHUS T0KAPOB U CMSATYEHHUSI N3MEHEHHH KIIUMAaTay.

C 2017 roga npoBozsTCS peryssapHble paboThl 0 U3YYEHUIO TUHAMUKH
KaK OMOTHYECKHX, TaK U aOMOTHYeCKUX (hakTopoB. [Lomaku 3a0KxeHs! B
pasHble MEpPHUOABI BPEMEHH II0CNE peaTN3alri MPOEKTa BTOPHYHOTO
o0BogHeHusa. IIporpamMMa MOHHMTOPHHIOBBIX palbOT BKIOYAET B ceOs
CIIeTyIOIIIME HallPaBICHHUS:

1. cOop TaHHBIX O TIEPBOHAYAIBEHOM COCTOSTHIH TOp(sHUKA,;

2. cOOp U aHaIM3 JaHHBIX AUCTAHLMOHHOTO 30HIUPOBAHUS 3eMJIH Ha
UCCIIEIyeMbli YYaCTOK B MaKCHMAaJIbHO JIOCTYNHBIA HCTOPHYECKHN
NepUO/] BpEMCHHU;

3. aHanM3 JaHHBIX O KOJMWYECTBE TMOXKAapOB Ha HCCIeoyeMOn
TEPPUTOPHH;

4. TIpOBEINCHHE TIOJICBBIX HCCIICAOBAHMN, B TOM YHCIIC: OIFCAHHE
MIPOCTPAHCTBEHHON CTPYKTYphl IUIONIAJIKH, OIpPEJESIEHHEe OCTaTOYHON
MOIITHOCTH TOp()a U €ro OCHOBHBIX XapaKTEPHCTHK; ONpPENETICHUE YPOBHS
OOJIOTHBIX BOJ M XapaKTEpPUCTHK BOJbI; OIMpEETICHUE TeMIIepaTypbl Topda
yepes Kaxpie S ¢M 10 Ii1yOuHsl 30 cM; OITHCaHKeE.

TakuM 00pa3oM, peryiaspHbIi MOHUTOPUHI MO3BOJSIET aHAIM3HUPOBATH
TCHIICHIMI Ha HAapyIICHHBIX TOP(SHMKAX, C OOMNbLICH BEPOATHOCTBHIO
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MPOTHO3UPOBATh CYKIIECCHOHHBIC TPOIIECCHI ¥, KAK CIICJICTBUE, H3MECHEHHUE
TTOTOKOB TIAPHUKOBBIX Ta30B. ITO MOXKET 3(P(PEKTUBHO HMCTIONB30BATECS MPH
peanm3anuu KnmMaTuueckux mpoeKToB.

Peatlands play an important role in many aspects of terrestrial
ecosystem functioning, performing more than 20 natural functions.
Their drainage for various purposes leads to disruption of these
functions, catastrophic fire hazard, loss of biodiversity, and loss of peat
carbon. In the period 2011-2022, the international project "Restoration
of peatlands in Russia to prevent fires and mitigate climate change" was
implemented in a number of regions of Russia.

Since 2017, regular work has been carried out to study the dynamics
of both biotic and abiotic factors. The sites were laid out at different
periods of time after the implementation of the rewetting projects. The
monitoring programme includes the following areas:

1. collecting data on the initial state of the peatland;

2. collecting and analysing remote sensing data on the study area in
the maximum available historical period of time;

3. analysing data on the number of fires in the study area;

4. conducting field studies, including: description of the spatial
structure of the site, determination of the residual peat depth and its
main characteristics; determination of the peat water level and water
characteristics; determination of peat temperature every 5 cm to a depth
of 30 cm; vegetation description.

Thus, regular monitoring allows us to analyse trends in disturbed
peatlands with a greater probability of predicting succession processes
and, as a result, changes in greenhouse gas flows. This can be
effectively used in the implementation of climate projects.
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3AMMACBI ®PUTOMACCBHI U OPTAHUYECKOI'O YI'JIEPOJJA
B I'OPHO-TYHAPOBBIX COOBIIECTBAX XUBUH
H. O. llImakoga, O. B. Epmonaesa, E. 1. Koneuna, /1. A. JlaBbiioB

THE STOCKS OF PHYTOMASS AND ORGANIC CARBON
IN MOUNTAIN-TUNDRA COMMUNITIES OF KHIBINY
N. Yu. Shmakova, O. V. Ermolaeva, E. I. Kopeina, D. A. Davydov

TomspHo-anprmickuii boTanmdeckiii can-uHeTUTYT M. H. A. ABpoprHa KHI]
PAH, r. Kupogck, Poccust; shmanatalya@yandex.ru

OueneHs! 3anackl (HUTOMACCH U YITIEpOaa B JBYX COOOIECTBAX TOPHOM
TyHapel XuOwmH. Hamsemnas ¢urtomacca KyCTapHHYKOBOTO COOOIIECTBA
cocrawia B cpemHeM 908 r/m%, uro B 1,5 pasa Gomblue, 4eM B
JMInaiEuKoBoM (622 1/M%). Tomvumas NpOAYKIMS B KyCTAPHHYKOM
coobmiecTse Bbie B 2,2 pasa (128 u 59 r/m?), a moxzemuas macca — B 1,4
paza (1383 1 969 r/m?). Comeprkanue yriepoaa B PaCTEHUSX COCTABISET 41—
56% Ha a.c.B. KycrapHuuikoBble COOOIIECTBA aKKyMyJIHPYIOT B 1,5 pasza
OoJIbIIIe yriiepo/a, YeM JuiniaiHukosbie (440 u 287 r C/m?). JlonrocpouHbIii
MOHUTOPUHI Ha OJHMX M TeX IUIOMIAJIKAaX IOKa3al, YTO, JIOCTOBEPHBIX
OTIMYMK B 3amacax HaJa3eMHOM (UTOMAacChl M BHJIOBOM  COCTaBe
JOMUHAHTOB B 000MX COOOIIECTBAX HE BBIIBJICHO, HECMOTPS HA YBEJIMUCHHUE
CPEIHEro/IOBOM  TeMmeparypbl. VI3MEHeHHsT OTMEYEeHBl TOJBKO B
KyCTapHUUKOBOM COOOIIIECTBE B JI0JICBOM YYaCTHUH JOMHHAHTOB, CHIKEHUH
MAcCChI JINCTOIIA/THBIX KYCTAPHUYKOB U JIMIIIAHHUKOB M B YBEJIIMUCHHU MACCHI
BEYHO3ENEHBIX  KyCTApPHWYKOB.  Pe3ynbraTel  CBHACTENLCTBYIOT 00
YCTOWYMBOCTA TOPHO-TYHAPOBOW OKOCHUCTEMbl XHOMH B  YCJIOBHSX
TOTETIICHUSI KITMaTa.

Hccnedosanue  6bINOIHEHO 6  paMKAX — peanu3ayull  8adCHeliue2o
UHHOBAYUOHHO20 NpoeKma cocyoapcmeentozo suavenus (BUI 1'3) «Eounas
HAYUOHATILHASL  CUCIEMA — MOHUMOPUH2A — KIUMAMUYECKU — aKIMUGHbIX
sewecmey.

The stocks of phytomass and carbon in two communities of the
Khibiny mountain tundra were estimated. The aboveground phytomass
of the dwarf shrub community averaged 908 g/m?, which is 1,5 times
higher than in the lichen community (622 g/m?). The annual production
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in the dwarf shrub community is 2,2 times higher (128 and 59 g/m?),
and the underground mass is 1,4 times higher (1383 and 969 g/m?). The
carbon content in plants is 41-56% on dry-weight basis. Dwarf shrub
community accumulate 1,5 times more carbon than lichen community
(440 and 287 g C/m?). Long-term monitoring at the same sites showed
that no reliable differences in the stocks of aboveground phytomass and
the species composition of dominants were found in both communities,
despite the increase in average annual temperature. Changes were noted
only in the dwarf shrub community in the shared participation of
dominants, a decrease in the mass of deciduous shrubs and lichens, and
an increase in the mass of evergreen shrubs. The results indicate the
stability of the mountain-tundra ecosystem of Khibiny in the context of
climate warming.

The research was carried out as part of the most important
innovative project of national importance, «Unified national monitoring
system for climatically active substancesy.

3MHUCCHSA CO, U3 MTOA3EMHOM COEPHI PA3HBIX TUIIOB
TYHAPOBBIX COOBHIECTB KOJIbCKOI'O ITOJYOCTPOBA
H. IO. [lImaxoga, O. B. Epmonaesa, E. 1. Koneuna, /1. A. JlaBbiioB

CO; EMISSION FROM THE UNDERGROUND SPHERE
OF DIFFERENT TYPES OF TUNDRA COMMUNITIES
OF THE KOLA PENINSULA

N. Yu. Shmakova, O. V. Ermolaeva, E. I. Kopeina, D. A. Davydov

[omspHo-anpnmiickuii 6oTaHmyeckuii cax-uHCTUTYT M. H. A. ABpopraa KHI]
PAH, r. Kuposck, Poccust; shmanatalya@yandex.ru

JpIxaHue mo4Bbl — OAWMH U3 OCHOBHBIX MOTOKOB B INIOOATBHOM IIMKIIE
yriepona. HemocTaTo4HOCTh J@aHHBIX YISl TOPHOM TYHJAPHI ONpEeNseT
aKTyaJIbHOCTb MOHMTOPHHIOBBIX HCCJICIOBaHUN. MIHTEHCHBHOCTD JBIXaHUS
nouBel u3Mepsui (PP Systems, mogens EGM-5) B coolmiectBax ropHoi
(KyCTapHHYKOBOE, JINIIIAHHUKOBOE) M 30HATBHON (JIMITIAWHUKOBOE) TYHIPHI
Komsckoro momyoctpoBa. Ob6mmii morok CO, 3a BereTanydio B TOPHOU
TYHIpE B KyCTapHUYKOBOM COOOIIECTBE cocTaBuil 237, B JIMILIAHHUKOBOM —
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125, B 30HambHON TyHApe — 146 T C/M*neto. CyTouHast MHTEHCHBHOCTD
JIBIXaHUS TIOYBHI B JIMIIAWHUKOBBIX COOOIIECTBAX HAXOWUTCSA B JIHalla30HE
0,7-1,5, B xycrapamukoBoM — 1,5-2,3 r C/M%cytku. B 3aBucumoctu ot
coueTaHuss MeTeo(DakTopoB (TeMmepaTypa H  BJI&XHOCTh  BO3IyXa)
HanOOJBIIINE BETMYMHBI IBIXaHMsI OTMEYEeHBI B aBrycTe—wmione. B ceHTsiOpe
WHTEHCHBHOCTH JIBIXaHM ITOYBBI BO BCEX COOOIIECTBaxX He mpebiana 0,8 T
C/m*cyTiu. Koppemsuuy JbIXaHus TI0UBbI C TEMIIEPATYPOI M BIAKHOCTBIO
TIOYBBI HA TIIyOMHE 5 CM HE BBIIBICHO. TeMmepaTypa MOuYBbI Ha TITyOHHE
5 CM B JIAIIAIHUKOBBIX co00IIecTBax Ha 2°C BBIIIIE, YeM B KYCTAPHUUKOBBIX.

Hccnedosanue  6bInOIHeHO 6 pamKax —peanu3ayu  8adcHeliueco
UHHOBAYUOHHO20 NPOeKma 20cyoapcmeennoco suavenus (BUILI 3) «Eounas
HAYUOHAIbHASL ~ CUCMeMd — MOHUMOPUHEAd — KIUMAMUYECKU — AKMUBHBIX
seuecmsy.

Soil respiration is one of the main fluxes in the global carbon cycle.
Insufficient data for the mountain tundra determines the relevance of
monitoring studies. The intensity of soil respiration was measured (PP
Systems, model EGM-5) in the communities of the mountain (dwarf
shrub, lichen) and zonal (lichen) tundra of the Kola Peninsula. The total
CO; flux during the growing season in the mountain tundra in the dwarf
shrub community was 237, in the lichen community — 125, in the zonal
tundra — 146 g C/m*summer. The daily intensity of soil respiration in
lichen communities is in the range of 0,7-1,5, in the dwarf shrub
community it is 1,5-2,3 g C/m*day. Depending on the combination of
meteorological factors (air temperature and humidity), the highest
respiration values were noted in August—July. In September, the soil
respiration intensity in all communities did not exceed 0,8 g C/m?/per
day. There was no correlation between soil respiration and soil
temperature and humidity at a depth of 5 cm. The soil temperature at a
depth of 5 cm in lichen communities is 2°C higher than in dwarf shrub
communities.

The research was carried out as part of the most important
innovative project of national importance, « Unified national monitoring
system for climatically active substances».
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CPABHUTEJIbHASI XAPAKTEPUCTUKA IMTOYBEHHOI'O
JBIXAHUS B MIPUCTBOJIBHOM U MEKKPOHOBOM
IPOCTPAHCTBAX MPUIIOCEJKOBBIX KEJPOBHUKOB
I0’KHO-TAEKHOM 30HbI 3ATIAJTHOM CUBUPU

A. E. 3enenmnosa, E. A. [{rokapeB

CO; EMISSION FROM THE UNDERGROUND SPHERE

OF DIFFERENT TYPES OF TUNDRA COMMUNITIES

OF THE KOLA PENINSULA COMPARATIVE
CHARACTERISTICS OF SOIL RESPIRATION IN THE TRUNK
AND INTER-CROWN SPACES OF NEAR-VILLAGE CEDAR
FORESTS OF THE SOUTHERN TAIGA ZONE

OF WESTERN SIBERIA

A. E. Zelentsova, E. A. Dyukarev

WHCTUTYT MOHUTOpPUHTA KIUMAaTHYECKUX U 3KoJorndeckux cuctem CO PAH,
r. Tomck, Poccust; nastya zel@mail.ru

UccnenoBanus  mpoBOOWINMCHE B KEAPOBOM  JIPEBOCTOE
MIPUITOCENIKOBOTO THMA. KIIMMaT KOHTHHEHTAIBHBIH, CyMMa aKTHBHBIX
temmepatyp Beime 10°C coctraBmia 2093.9°C. IlouBbl OTHOCSTCS K
TUITY TEMHO-CEPBIX JIecHBIX, pH 5.5-6.1. Jlona xopHeit Ha Tmy6une 1-11
cM coctaBuia 1.8% or wmaccel mouBel. Colep:kaHHE BaJIOBOTO
OpraHHYeCcKOoro yriepoga B nojctwike 35.7%, B BepxHEM
MUHEpaIbHOM Topu3oHTe — 11.6%. M3Mepenus: BeIMYMHBI TOYBEHHOTO
JBIXaHUS TPOBOIMIIFICH C TIOMOIIBIO ra3oBoro ananm3aropa LI-§8100A.

OCHOBHBIE pe3yIbTaThl U BHIBOJIBI:

- Cpennee 3a Cce30H IOYBEHHOE IbpixaHue coctaBmwio 0.23 r
CO2/m*u B Mexkpone 1 0.32 r CO,/M*-4 B IPUCTBOJILHOM YacTy;

- HanbGonbmas ckopocTh BbIIENEHUs YTIIEKUCIOrO ra3a U3 I0YB
3aduKcupoBana B KoHIE uiois u coctaBuna 0.48 r COy/m?-u;

- OcHOBHBIM (haKTOpPOM, BIIMSIONIUM Ha JBIXaHWE IIOYBHI,
SIBJIIETCS] TEMIIEpATypa IOBEPXHOCTH MTOUBEI;

- ¥V crBoma osmuccuds CO; TOKa3bIBaeT  3HAYUMBIC
KOPPEISIIIMOHHBIE CBS3M C MOYBEHHOW BJIAXKHOCTHIO, 2 B MEXKPOHE C
DAP.
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Paboma evinonnena 6 pamkax 20cy0apcmeeHHo20 3A0aAHU
HUMKOC CO PAH (FWRG-2025-0002).

The research was carried out in a cedar stand of the village type.
The climate is continental, the sum of active temperatures above 10°C
was 2093.9°C. The soils are of the dark gray forest type, pH 5.5-6.1.
The proportion of roots at a depth of 1-11 cm was 1.82% of the soil
mass. The content of gross organic carbon in the litter is 35.71%, in the
upper mineral horizon — 11.62%. Measurements of soil respiration were
carried out using a LI-8100A gas analyzer.

Conclusions:

- The average seasonal soil respiration was 0.23 g CO»/m*h in the
inter-crown and 0.32 g CO»/m?-h in the trunk part;

- The highest rate of carbon dioxide release from soils was
recorded at the end of July and amounted to 0.48 g CO»/m*h;

- The main factor influencing soil respiration is the temperature of
the soil surface;

- In the trunk, CO, emissions show significant correlations with
soil moisture, and in the inter-crown with headlights.

The work was performed within the framework of the state assignment
of IMCES SB RAS (FWRG-2025-0002).
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OIIUCAHMUE DKCKYPCUH
C KPATKOM XAPAKTEPUCTHUKOM
BUOT'EOLIEHO30B

DESCRIPTION OF EXCURSIONS
WITH A BRIEF OVERVIEW
OF BIOGEOCENOSES



Oxcxypeusa: «JIEC, HTO 'NBHET 3A METAJLI»

Opeanuzamop: WHCTHTYT MPo0/1eM NMPOMBINIIEHHOH 3K0JIOTHH
CeBepa KHII PAH

Asmopwi: T. A. Cyxapesa, B. B. Epmos, JI. I'. Ucaesa,
H. M. llITadpoBckas, E. A. UBaHoBa,
J. A. ZKusos, H. C. PsiooB

Excursion: "THE FOREST THAT DIES FOR METAL"

Organizer: Institute of Industrial Ecology of the North,
Kola Science Centre, Russian Academy of Sciences

Authors: T. A. Sukhareva, V. V. Ershov, L. G. Isaeva,
I. M. Shtabrovskaya, E. A. Ivanova, D. A. Zhivov,
N. S. Ryabov

Onucanue 3KcKypcuu

[ocemenne Hay4HO-IO3HABATENBHOM 3KCKypcuu «Jlec, yro rudHeT 3a
MeTAJLUD — 9TO YHUKATbHAsT BO3MOXKHOCTh ITOCMOTPETh PEAKITHIO JIECHBIX
OMOreoIlCHO30B  HAa  BO3JYIIHOC  MPOMBIINICHHOEC  3arpsA3HCHHE,
MO3HAKOMUTECSI C  Pa3MUHBIM ~ O0OpYJOBaHWUEM Ui TPOBEICHUS
MHOTOJIETHETO MOHHTOPWHTA, YBUIECTh OAWH M3 KpynHeinmx B CeBepHO#
EBporne menHO-HUKeNeBbIi KOMOMHAT «CeBePOHUKENB) (T'. MOHUETOpCK).

Kpamxas ungpopmayusn

MypmaHckast 0067acTh — OJJHA M3 CaMBIX WHIYCTPHAIBHO PA3BHUTHIX U
ypOaHN3UPOBAHHBIX TEPPUTOPHUN POCCHHCKON APKTHKH, MMEET KPYITHBIE
LIEHTPHI TOpHOJOOBIBAIOLLIEH, ropHoriepedpadaTsIBaroILeH u
METAJUTyprUYIeCKON TMPOMBIIIIEHHOCTH, KOTOPHIE OKAa3bIBAIOT HETaTHBHOE
BO3JEHCTBHIE Ha OKPYKaIOIIyI0 cpemy. B peruone 6onee BOCBMUIECATH JIET
JIECHBIE  3KOCHUCTEMBI  IOJBEPralOTCS  HMHTEHCUBHOMY  BO3JEHCTBUIO
BO3/IYIIHOTO IPOMBIIIUIEHHOT'O 3arps3HEHNS HA 3HAUUTENBHBIX TEPPUTOPHSIX
CO CTOPOHBI MeTHO-HUKeNEBBIX KoMOMHATOB AO «Kombsckas [ MK».

Cotpynuuku MHcTuTyTa mMpo6ieM mpoMbliuieHHoH skonoruy CeBepa
KHII[ PAH c¢ 1990 r. mpoBOAAT TEOPETUUECKUE U SKCIEPUMEHTAJIbHBIC
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WCCIIEIOBAHUST CEBEPOTAEKHBIX JIECOB TIOJl BO3/ICHCTBHEM MPUPOAHBIX U
TEXHOTeHHBIX (pakTopo. B nx ocHOBe nexar ¢pyHIaMeHTaIbHBIE Pa3padoTKu
MO W3YYEHUIO DSJIEMEHTAPHBIX OHMOr€OXMMHYECKHX MPOIIECCOB, THUTIOB
COCTOSIHHSI OOpeanbHBIX SKOCHCTEM, B3aUMOJICHCTBHS KUCTIOTHBIX OCaKOB
necHbIX OmoreorieHo30B. B 1990 1. Ha Teppuropun MypmaHCKo# 001acTu
ObLIa CO3/IaHa CETh MPOOHBIX TUTOMIAICH ONOTCOXUMHIIECKOTO MOHUTOPHHT A,
Ha KOTOPOM MPOBOASTCS PEryisipHbIe HAOMIOACHUS. W B HACTOSILEE BPEMsI
BKJTIOYAET 15 MOHUTOPUTOBBIX CTAHIIUM.

[IpoOHBIe MmIomanyd pacmoiOXKeHBl 10 TPATUEHTY 3arps3HEHHS] OT
METHO-HHUKENEeBhIX KOMOMHATOB «CeBepoHHKeNby U «[ledeHraHuKeNby,
Ha pa3HBIX CTaJUAX TEXHOTEHHON TUTPECCHU CEBEPOTACKHBIX JIECOB:
¢don, nedonumpyromue eca, TEXHOTEHHBIC PEIKOIEChHS U ITyCTOIIIH.

MenHo-HuKeneBblii KOMOMHAT «CeBEpOHUKENbY», PACIONOKEH B
LUEHTpaNbHOH 4wacTh MypmaHckoil obmactu (. MoHYeropck).
OCHOBHBIMH  TOJUTIOTAHTAMH,  OKA3bIBAIOIIMMH  BIHSHHE  Ha
(YHKIIMOHUPOBAHHUE JIECHBIX OMOTEOIEHO30B, SBISIOTCS JUOKCH]I CEPBI
Y TIOJIMMETaJNInYecKast MblIb, COAep Kalas TsHKEIbIe IIBETHbIE METaIbI:
HUKEIbh, MeIb, KOOAIbT, KaaMWH, cBHHeNl M [1p. JliuTtenmbHoe
BO3/ICICTBHE MOJUTIOTAHTOB MPUBEIIO K JETPAJAINU JIECHBIX IKOCHUCTEM,
B TOM YHCJIE U3MEHEHHUIO [TUKJIOB yTiepo/ia, a30Ta U APYyTUX 3JIE€MEHTOB.

BeiOpoc mommroTaHToB B atMocdepy u cOpoc B BOJHBIE OOBEKTHI
OKa3bIBAE€T HETaTUBHOE BIIMSHUE HA MPUPOJIHBIE SKocUcTeMBbL. B 1991 1.
BbIOpOCE! SO, B cpeiHeM NpeBbiani 196 TeiC. TOHH/TO/I, B MTOCTICTHIE
TOAbl OHM 3aMETHO YMEHBIIWJINCh  BCIEACTBHE  COKpAIllEHHUS
MPOU3BOACTBA U MOJIEPHU3ALUEH TEXHOJOrHH O4YMCTKHM U B 2022 r.
coctaBysum 13 Teic. ToHH/TOA. 3a eproa ¢ 1991 mo 2022 rr. BEIOPOCH
HUKEIs CHIM3WINACH ¢ 2660 mo 8 ToHH B Toa; Meau — ¢ 1739 mo 61 (mo
nmaaaeiM AO «Kombsckas [MKy).
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TexHOreHHas MyCTOIIb B paifoHe BO3IEHCTBUS KOMOMHATA
«CeBeponukenny, 2024 r.

B paiione uccienoBanuii 1eToM npeo0iagaoT BETPHI F0XKHBIX U 10T0-
3amnajiHbIX HApaBJIEHUN, a 3MMOM — CEBEPO-3ala HbIX HAPaBICHUH.

[IpoGHble IUIOMIAAM PACIOJIOKEHBI HAa PA3IMYHOM YIAJICHUH OT
koMOnHaTta «CeBEepOHUKENb»: TEXHOTCHHOE PEAKOJIEChe HaXOOUTCS B
7-10 kM, pedonuupyromme jgeca B 28-31 kM, ¢oHOBas TEppUTOpHUS B
Oosiee ueMm 150 KM OT MCTOYHHKA 3arps3HEHHS.
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OO1ee pacnooKeHHEe MOHUTOPUHTOBBIX TUTOMIAACH (ClieBa).
MOHHUTOPHUHTOBEIE IIOMIAIKH, PACIIONOKEHHBIE BOIM3KM KOMOWHATA
«CeBepoHHKEbY (CIIpaBa)

@DOHOBBIC TUIOMAJAKH OTPAXKAIOT PErHOHANBHBIA (OH paiioHa
UCCIIEJOBAHNN U COOTBETCTBYIOT BCEM KPHUTEPHAM JUIsI KOHTPOJBHBIX
IUIOIIAJI0K, KOTOPBIE PEKOMEHAYIOTCS MEXKIYHAPOJHON IPOrpaMMOMN
ICP Forests. OObexTamMu HUCCIEIOBaHUS CIyXaT aTrMoc(epHbIe
BBINAJICHUS, PACTUTEIBHOCTD, TIOYBBI M ITOYBEHHBIE BOJBI B €JIOBBIX U
COCHOBBIX JIECaXx.

Xapaxmepucmuxa buozeoyeHo308

Y4acTHHKaM 53KCKypCHU OYAyT IOKa3aHbl JIECHBIE 3KOCHCTEMEI,
Hauboyee TOJBEPTIIMECs JEUCTBUIO a’pOTEXHOTCHHOTO 3arpsi3HEHHS,
Ha MPUMEPE COCHOBBIX U €JIOBBIX TEXHOI€HHBIX PEAKOJIECHH B 30HE
BO3/1eHCTBHA KOMOMHATa « CeBEpOHUKENbY.

CocHOBOE KYCTApHHYKOBOE PeIKojieche HaXOIUTCd B OKPECTHOCTAX
p. Bure, orHocsieiics k BomocOOpHOMY OacceliHy BTOPOrO IOpsIKa
03. babunckas Nmannpa u Oacceliny bemoro mops. Paiion uccnenoBanuii
ompenensieT danmmadT TaexkHOW mpoBuHIMK: [IprozepHsiii Kymacosepo-
MmannapoBckuii tanamadT IpHO3EPHBIX PaBHUH, HI3KMX Bapak, eIMHIYHBIX
TYHTYpH M TpSAOBO- M KOYKOBAaTO-MOYKHHHBIX 00710T. CocHOBOE
KyCTapHUUYKOBOE PEIKOJIEChE HAXOMUTCS B JIECHOM (oHIEe MOHUYEropcKoro
JIECHUYECTBa, MOHYEropckoro Yy4acTKOBOTO JIECHHYECTBA, HACaKICHUE
MOBPEXICHO TPOMBBIOpocaMu KoMmOuHaTa «CeBepOHHKENbY». J{peBocToi
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TIPEICTAaBICH COCHOM W CITUHUYIHON Oepe3oi, IMMOKPBITHE APEBOCTOEM OT 15
no 60%. CocraB mpeBoctos 10C +b. Cpemusst momHota — 0.3. Cpemawmit
Bo3pacT cocHbl 80-120 ner. CpemHue BbICOTa KUBOM COCHBI — 7.1 M,
muamerp — 10.9 oM, 6epessr — 6.2 M 1 10.6 cM. MHOTO CyXOCTOMHBIX U
OyperoMHBIX AepeBbeB cocHBI. [lornbmmmit moapoct cocHsl coctapiser 11%
OT O0IIIEro KOJIMYeCTBa COCHOBOTO ToyipocTa. [10/IecoK pelikuii, COCTOUT 13
MOZOKEBEIIBHUKA CHOMPCKOTO, MBBI KO3bEH 1 UBBI (DHITUKOJIMCTHOM.

[lokpeiTHe  TpaBsSHO-KyCTapHWYKOBoro  sipyca —  10-20 %,
JOMUHHPYIOLIHE BHUABI W3 KYCTApHWYKOB: Empetrum hermaphroditum wn
Vaccinium myrtillus, pexe orveuensl Vaccinium vitis-idaea v Ledum
palustre, Bctpeuaercs Calluna vulgaris; W3 TpPaBIHUCTBIX PACTCHUIA
Beigersiiotest  Avenella  flexuosa w  Diphasiastrum — complanatum.,
Berpeuarorcs Chamaenerion angustifolium w Linnaea borealis. TlokpbiTre
MOXO0BOTO sipyca 3-5 %, sipyc npencraeieH mxamu Ceratodon purpureus M p.
Dicranum. IlokpeITie nuimaiHUKOBOrO sipyca cocrasiser or 5 no 15 %,
SpyC TPEACTABICH B OCHOBHOM JMINalHUKamu Trapeliopsis granulosa n
Cladonia deformis. TlpeoOnajaromuii TUI TIOYB — HWIUIIOBUAJIBHO-
xere3ucTrie o130kl (Rustic podzol).

i.E,}I‘vloo-r-uerc:p::l(

M1K7

. 2535
TexnoreHnoe cocHOBoe pefkoiecke, 10 km oT komOnHaTa «CeBEPOHHKEIH

EnoBo-0epe3oBoe TOJIOKHAAHKOBO-BOPOHUYHOE peaxoseche
HAXOAUTCS Ha HEOONBIIIOM BCXOIMIICHHHM B OacceiiHe 03. MManmpa,
OTHOCsIIeicst K  BomocOopHoMy OacceiiHy bemoro mops. Paiion
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HCCIICIOBAHNH OTpeNesIeT JaHamadT TaekHOW MpoBUHINY: [Ipro3epHbIii
Kymacozepo-MmanapoBckuii manmmadT mpruo3epHbIX paBHUH, HU3KHX Bapak,
eIMHIYHBIX TYHTYPH U TPSIIOBO- i KOYKOBATO-MOYKUHHBIX 00noT. EnoBo-
Oepe30Boe BOPOHMYHOE pEIKOJieche B JIECHOM (oHae MOHYEropckoro
JIeCHNYecTBa, MOHYETOPCKOr0 Y4acTKOBOTO JiecHWYecTBa. HacaxneHne
TIOBPSKICHO TIPOMBBIOPOCAMH KoMOWHaTa «CeBepOHUKEITD.
3aBaynennoctb oT 1 1o 8%. CoctaB apeBocrost 7B3E en. C. Cpennss
nonaota — 0.2. JIpeBocTOi mMpencTaBieH enblo W Oepe3od, eAMHUIHO
OTMEUEHA COCHA, IIOKPBITHE IPEBOCTOEM BapbupyeT oT 5 1o 30% ydeTHOM
mwromaau. Cpemnuit Bospact emu 100-120 net. [loapoct npencTasieH ebto,
COcHOM M Oepesoil. B moanecke — moxokeBeNnbHUK. [IOKpBITHE TpaBsHO-
KyCTapHUUYKOBBIM sIpycoM — 10-30%, TOMUHUPYIOT KyCTapHHUKU Empetrum
hermaphroditum, pexe  Vaccinium  vitis-idaea, Ledum  palustre,
Arctostaphylos uva-ursi, Bctpedarotcs Vaccinium myrtillus u Vaccinium
uliginosum; W3 TPaBSHHUCTHIX pacTeHWd mpeobiamaer Avenella flexuosa,
orMmeueH Equisetum sylvaticum. MoOXOBO-JMIITARHAKOBBIN SIPYC, TIOKPBITHE
ot 5 1o 15%, nomunant Ceratodon purpureus, pexe Trapeliopsis granulosa.
MHOTrO BETPOBAIBHBIX H OYpPEIOMHBIX JepeBbEB. TeppuUTOpHsL
npoiaeHa pyOkamu W moxkapamu. lIpeoOnmamaromuii THN TOYB -
WILTIOBHANIbHO-TYMYcoBble o301kl (Carbic Podzols).

MoHyeropck

1:308,320

TexXHOTeHHOE eTT0BO-0epe30BOe PENIKOIIECHE,
7 kM oT KoMOHHAaTa «CEBEPOHUKEITD)
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Ha cranmoHapHBIX IDIOmMAAAX B TEXHOTCHHBIX PEIKOJIECHIX
yJacTHHKaM JKCKYPCHH MPOJIEMOHCTHPYIOT IIOJIEBOE 00OpYyJOBaHME,
KOTOpOE HCHOJB3YeTCS MpPU MPOBEICHUHM MHOTOJIETHUX HAOIOACHUMA
(ocanKONpUEMHUKH, OMNaJ0yJOBHTENIN, NPUEMHUKH TOYBEHHBIX BOJ,
KaMepsl M TpHOOpPHl Ui HM3MEPEHHs TeMIepaTyphl, BIAKHOCTH,
smuccun CO; U3 TTOYB).

VY4acTHUKOB 3KCKYpPCHM OXHJIAET MoceleHne r. MoHderopcka u
koMOmHaTta «CeBEepOHWKENbY», 10 IYTH MOXHO OyAeT yBUIEThH
TEXHOT€HHbIE MYCTOIIM W YYaCTKH HX BOCCTAHOBJIEHHS (TIOCAIKH
JIUCTBCHHBIX aepeBLeB).

Ymo e3amb ¢ cobou?

Ha skckypcuio He00X0aUMO B3SITh:

®  TIOJICBYIO OJICXKITY, JOKICBHUKH;

®  DPE3MHOBBIC CANOTH WK HEMPOMOKAEMYIO TPEKHUHTOBYO 00YBb;
®  TIACIIOPT;

® 1, KOHEYHO, — XOpoIliee HacTpoeHue!
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Ixcxypeus: «TOPHO-TYHAPOBBIE COOBILIECTBA XUBHUH»

Opeanuzamop: TloasipHo-anbnUiCKUi 00TAHUYECKUI CAT-MHCTYT
KHII PAH

Aemopot: J. A. 1aBbiaoB, E. U. Konenna, H. 0. IlImaxoBa,
E. A. bopoBuueB

Excursion: «MOUNTAIN TUNDRA COMMUNITIES

OF THE KHIBINY MTS»
Organizer: Polar-Alpine Botanical Garden-Institute,

Kola Science Centre, Russian Academy of Sciences
Authors: D. A. Davydoyv, E. I. Kopeina, N. Yu. Shmakova,

E. A. Borovichev

Onucanue sxckypcuu

Ilocemenne  Hay4dHO-NO3HABATENbHOW  3KkcKypcun  «I'opHO-
TYHApPOBbIe coo0mecTBa XMOUH» TO3BOJIMT BaM IO3HAKOMHTBHCS C
TUNWYHBIMA ~ OMOTeOLEHO3aMH  TYHAPHI, XapakTepHbIMH MJIsI  TOp
DeHHOCKAaHANY M IOKHBIX (THHNOAPKTHUECKHUX) TYHAP €BPOIEHCKOI
Cy0apkruku. [lonspHO-anbnuiickuii OOTaHMYECKUH call — TEPBbIH B
MHUpe OOTaHWYECKUH caj 3a NOJSIPHBIM KPYrOM M OHO M3 CTapeHInnx
noapasnenenuit Koiasckoro Hayanoro nearpa PAH (1931 r.). Hapsany c
MoJJIepKaHUEM, W3YYEHHWEM U TIOMOJIHEHHUEM KOJUIEKIHH, WHCTHUTYT
OPOBOJAUT HAYYHO-UCCIIEAOBATEIbCKHE pabOTBl IO NPHUOPHUTETHHIM
HaIpaBJICHUsIM Pa3BUTHUSI HAyKU U TeXHUKH Poccuiickoit denepanuu.
OcHoBuo#t  gesrensHOCTBI0 [IABCU  sSBISIFOTCS  HWHTPOAYKOHS |
aKKITUMAaTU3alks pacTeHud; u3ydeHne (JIOpPbl M PaCTUTENLHOCTH
MypMaHCKO# 00JacTH U APYTUX aPKTHYECKUX U TOPHBIX TEPPUTOPUIN —
Kagpkasa, Anras, Ypana, lllnundeprena; paspaboTka Hay4HBIX OCHOB
OXpaHbl TPHUPOIBI;, TOAOOP AaCCOPTUMEHTa [UII KOMHATHOTO W
TOpPOJICKOTO O3€JIEHEHWsI M LIBETOBOJCTBA B YCJIOBHAX 3aIloJisAphs;
pa3paboTka OHMOJIOTHUECKHX CIOCO00B OOpBOBI €  BpEAUTENSIMU;
HOIYJISIpU3alisl HAy4yHbIX 3HAHUM M DKOJOIMYECKOE IIPOCBEILEHHE
HaceleHus . BaXHeWIIMM HampaBJIeHHEM HAy4HOrO IIOMCKa B
0OTaHWYECKOM caly C MEpBBIX THEW €ro CyIECTBOBAHHUS SIBISETCS
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M3y4eHne O0coOeHHOCTeH (poTocuHTE3a, Ta3000MeHa, MPOITYKTUBHOCTH
ApPKTUYECKUX PACTEHUH M MX COOOIIECTB M HCCIECIOBAHUE IOYBEHHOI'O
MOKpOBa U TIPOLIECCOB TIOYBOOOpA30BaHMUs, pa3padOTKa METOJO0B
MOBBIILICHHS TUIOIOPOIHSI TOYB

IIpennaraemple 1uis 3HAaKOMCTBAa HMPOOHBIE IUIOMIAM PACIOI0KEHBI
BIIOJIb DKOJIOTHYECKON Tpombl (Tpoma ['eorpadoB) B mpemenax TOpHO-
TyHIpOBOro mosica B boranmueckoMm nupke ropsl BymabsBpuopp. 3a
BpeMs [I0JbEMA T10 CKJIOHY F'OpBI MbI C BAMHU IIOJIY4UM MPEACTABICHHUE O
pa3HOOOpa3WyM  PACTUTENHHBIX  COOOIIECTB, BCTPEYAIOIIUXCS  HA
TeppuTopuu MypMaHCKO# 00aCTH.

Komnekunn bortanmueckoro cana HaxoJsATCs Ha JBYX IUIOMIAKaX:
OCHOBHAsl TEpPPUTOPHS pAacCHoJOXKeHa B XHOMHAX, HEAAJIeKO OT
Kuposcka, a DxcnepuMeHTaIbHBIH y4acTOK — pAIOM ¢ AmNaTUTaMu.
[Ipu TOM, 4TO paccTosHUE MEXKIY KiIacTepaMu Bcero okoyo 30 KM,
CpemHerojoBasl TeMIleparypa Ha NHTOMHHKax B XwuOnHax Ha 2-3
rpagyca HIDKE, 4eM Ha OKCIEPUMEHTAIbHOM YYacTKE, a CHEXHBIH
MIOKPOB CXOAWT Ha 2-3 Hemenu mo3xke. [lodTomy meHaposorudeckas
KOJJIEKIMA ~ OKCIIEPUMEHTAJIBHOTO Y4acTKa HaxoguTcs B Oojee
ONaronpusATHBIX YCIOBUSAX W TPeJCTaBiIeHa OOJIBIIMM pazHoOOpasueM
BUJOB M COPTOB. 3/I€Ch € PAaCIHOJOXKEH TOJUTOH M0 HW3YyYSHHIO
IIOYBCHHBIX KOHCprKHI/Iﬁ C UCIIOJIb30BAHHEM Cy6CTpaTOB, JOCTYIIHBIX B
peruoHe, sl CO3JaHUsl YCTOWYMBOIO JIEKOPAaTHBHBIX Ta30HOB B
ycnoBusix Kpaitnero Cesepa. B kauectBe Takmx cyOCTparoB
HCIIOJIB3YIOTCS TOP(, MECOK, OTXOJIbI MPOMBIIUICHHBIX MPOU3BOACTB U
TEXHOTEHHBI TpyHT. OCHOBHOE€ BHUMAaHHE YAEISICTCS OLCHKE
MOYBEHHOM SMHICCUH YIIIEKHCIIOTO Ta3a, OCYLIECTBISIEMON KaK B JIETHHH,
TaK ¥ B 3UMHHIA nepruoabl.

Kpamxkas ungpopmayus

OKOCHUCTeMBl TYHIAPHI SBJISIOTCS OJHUMH W3 CaMBIX 3HAYUMBIX
Ha3eMHBIX OMOMOB C TOYKH 3pCHHS OOIMX IYJOB yriepoia, YTo
JIOCTUTAeTCsl 3a CYET YPE3BbIYAMHO MEIJICHHBIX TEMIIOB Pa3IOXKEHUS
pacTUTENbHBIX OCTAaTKOB. Ha enuHuIly mmomaay cooOImecTBa
TYHJJPOBON 30HBI HAKAIUIMBAIOT HAaWOOIbIIEE KOJIMYECTBO YIepoja B
MOYBE C MUHUMAIBHBIMU MOKA3aTEISIMHU MEPBUUHON MPOIYKIIUU CPEIr
BCEX HA3EMHBIX 3KOCUCTEM.
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B MypmMmaHCcKoi#l 00651acTH TyHIPOBBIE COOOIIECTBA BCTPEUAIOTCA KaK
Ha paBHUHHOW 4YacTH, TaK M B TOPHBIX MaccuBax. [yHApOBbIE
coobmiectBa XHOMHCKOTO TOPHOTO MacHBa SIBISIFOTCS TUIIMYHBIMH IS
TOPHO-TYHAPOBBIX 3KOcUCcTeM CyOapKTHKH.

[Ipennaraemsle A7l 3HAKOMCTBA MPOOHBIE IJIOIIAAN PACHIOIOKEHBI B
npenenax TOPHO-TYHAPOBOIO Iosica B bBOTaHMYECKOM LUPKE TOpHI
Bynwsaspuopp. Llupk ciaraercss XOpoIO BBIPAXEHHOW CEIJIOBUHOM,
OKPY>K€HHOH BBINYKJIBIMA IOKaThIMH, CHJIbHOIOKATBIMHU, KPYTBIMH U
OYEHb KPYTHIMU CKJIOHAMH, ¢ MAKCUMAaJbHBIM YKIOHOM A0 30-40°,
KOTOpble Cc(OpMUpOBATUCE BO BpeMsl OJCICHEHUS YETBEPTUYHOTO
nepuoaa. Penbed mnoaurona mpeacTaBiIseT COOOH KyIoJ0OOpa3HbIC
BBIXOJbl KOPEHHBIX OOHAaXEHUH M CEUIOBHHY CO 3HAYUTEIbHBIM
CoJep)KaHUEeM BAIYHHOro Marepuana. [IpoOHbIe TuIomany 3aHUMAaroT
MOJIOKEHHUE Ha CKJIIOHAX KPYTU3HOM 0T 5 1o 30°.

B XubuHax, kKak ¥ B OCTaIbHBIX ropax MypMaHCKOH 00JIaCTH, CHU3Y
BBEPX IpPYr ApYyra CMEHSIOT IOSIC XBOMHBIX (CEBEPO-TACKHBIX) JIECOB,
0epe30BbIX KPUBOJIECHH, TYH/IP U TOJIBIOBBIX ITYCTBIHB, YTO OTPAXKAET U
HIMPOTHYIO 30HANBHOCTH Ha KoJbCKOM mosyocTpoBe. I'paHuLbl MexX Iy
NosicaMH, KaK PaBWIIO, HEpE3KKe, U (parMeHThl, HapuMep, Oepe30BbIX
KpUBOJIECHH, BIIOJHE MOTYT OBITh BCTpEUEHBI B OJarompHATHBIX
MECTOOOMTaHUSIX B FOPHO-TYHAPOBOM mosice. [Ipu 3ToM pacTUTENbHBIC
nosca B XuOMHAaxX Kak Obl «cxaTbl» Mo BepTukanu. Ha cesepo-
BOCTOYHOM OTpore ropbl ByabsBpdopp OT jlecHOro mosca A0 mosica
TOJIBLIOBBIX TTYCTBIHb MOYKHO 100paThCs Beero 3a 2-3 yaca.

OtnpaBHO#l TOUKOH (HOPMHPOBAHHUS PACTHTENHHOIO IIOKPOBa Ha
TEPPUTOPUH OOJIACTH MOXKHO CUUTATh TasiHUE W OTCTYNaHME JIeIHUKA,
KOTJ]a  pPacTeHUsl  IIOCTENEHHO  3aHMMAaNMd  OCBOOOXKIAIOIIUECS
tepputopur. B Xubunax, kak U B Jpyrux ropax deHHOckaHIWWH,
HayalbHBIE CTagul (POPMUPOBAHUS COBPEMEHHOTO PACTHTEIBHOTO
IOKpOBa MHPOXOAWIIM B IIEPHUOJbI OTHOCHUTCILHO KPAaTKOBPEMCHHBIX
MOTEIJICHUH BO BpPEMs MOCIIETHETO, BANJANCKOTO OJIeJIeHeHN, KOT1a Ha
BEpLIMHAX TOp, CBOOOAHBIX OTO JibJa, (OPMHPOBAICS KOMIUIEKC
NEPUTISIIMATBHON — pacTUTENBHOCTH.  PacTuTenbHble  COOOIIECTBA,
clefys 3a KpaeM Tarollero JIEJHMKA, JBHUIalNCh Ha CEBEp U
MOJJHUMAJIMCh BBEPX IO TOPHBIM CKIIOHAM.
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B neprionsl oxoogaHuid IPOUCXOAMT POCT TOPHBIX JICAHAKOB XHOWH,
OHH BIIOCJIE/ICTBUH CMBIKAICH C OCHOBHBIM CKaHAWHABCKAM JICAHHUKOBBIM
LIMTOM, PAaCTHTENbHbIE COOOIIECTBA OTCTYHANM, CHIKANACh BEPXHSA
rpaHuIa jeca, a HauboJee «CTOMKHEe» BHIbI M3 HAIIOYBEHHOTO JIECHOTO
MOKPOBa OCTaBAINCH B COCTaBe MEPHUITISIIUATGHOTO PACTHUTENHHOTO
KOMILJIEKCa.

B mnambGonee temnbni nepuwon, 78004500 5. H., TNPOUCXOAMIO
TIPOJIBIDKEHHE HA CEBEP M BBEPX IO TOPHBIM CKIIOHAM XBOWHBIX (COCHOBBIX)
JIECOB C TPHMECHIO Oepe3bl, MpU COXpaHEeHWH OOJBIION TUIOMIAAN Tosca
0epe30BbIX JiecoB. 1ot TYHIPOBOTO MOsica MOCTENIEHHO YMEHBIIIAIaCh.

B nepuon ¢ 2500 5. H. o HacTosIIee BpeMsl UepeI0BATUCH TIEPUOIBI
MOTEIJICHUsT W TOXoJiojaHusi. Tak, BO BpeMs CpPEIHEBEKOBOTO
TEPMHUECKOTO ONTHUMYyMa BEpXHss IpaHuIa jeca noganumanach Ha 100-
200 M BhIIE COBpeMeHHOTO €€ ypoBHA. Torjga u yCTaHOBUIICS OJIM3KUI
K COBPEMEHHOMY COCTaB PaCTHUTEIFHBIX COOOIIECTB B ropax: CEBEpO-
Tae)KHbIE E€JIOBHIE M COCHOBBIE JieCca C MPHUMEChI0 Oepe3bl CMEHSITUCH
BBEpX IO CKIIOHY OEpe30BbIMH KPHBOJIECHSIMHU, a 3aTeM — TYHApPaMH U
TOJIBIIOBEIMH ITYCTHIHAM.

B HacTosAmmMii MOMEHT KIIMMaT TEPPUTOPHH XapaKTepU3yeTcs Kak
ApPKTUYECKU-YMEPEHHBIH, MOPCKOW C BIUSHHEM BETBH TEILJIOTO TCUCHHMS
Toasderpum. XubuHckme TOPBI COCTaBIISIOT OTAEJbHBIN
KIIMMaTHYeCKUHA  paiioH, [JII KOTOPOTO  XapakTepHO  OOJbIIOe
BO3JICHCTBME Ha KIUMAT I[UPKYJIAIUOHHBIX (AKTOpOB aTMocepsl,
BO3pacTaroIIas ¢ BEICOTOM CyMMa OCaJIKOB M OOJIbINasi POJIb BETPOB B UX
nepepacnpeeieHu, OCOOEHHO B 3UMHMIA repuoj. 1lo MHOTONETHUM
JAaHHBIM CPEIHSS MECSYHAs TeMIIeparypa BO3AyXa COCTaBJISET: B UIOHE
+5,0, B urome +8,8, B aBrycre +7,5, B cenrsibpe +2,0°C, B sHBape-
deppane -12,3-12,6°C. Cpenmssisi romoBas BeIWYWHA OTHOCHTEIHHOM
BraxHocTu pocturaer 75 — 80%. ['ogoBeie cyMMBI 0CaJIKOB B TOPHBIX
paiionax, npesbimaioT 900 MM. [IpoT0MKUTENTFHOCT TEIUIOTO IEpHOa
170 gaei. BereranmonHsIi epro 1 npoaonkaercs okoro 100-105 mueit,
0e3MOpO3HBIT EpHOJ] — B CpeHeM 88 JTHEH.
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Pacnonoxxenue noiauroxa Jyist U3y4eHUs mapaMeTpoB MEPBUIHOM
MPOJYKTHBHOCTH M OCHOBHBIX COCTaBJISIFOIIUX IIMKJIA YIIIepoja B
OuoreoneHo3ax ropuslx TyHap Konbsckoit Cy0apKkTiku

Xapaxmepucmuxa 6uo2eoyero308

Tl'opHo-TyHApoBeIli ToOsic 3anmMaer 20% oT Bcell TUIOmMAAM
XWOMHCKOTO TOPHOTO MaccuBa M Hanbojee pazHOOOpa3eH MO COCTaBy
PACTUTEIBHBIX COOOIIECTB.

B TyHIOpOBOM MOsice pacTeHHs CYIIECTBYIOT B CYpPOBBIX W KOHTPACTHBIX
SKOJIOTMYECKHX YCIIOBHUSIX, KOTOPBIE ONPEACIISIOTCS B OCHOBHOM BETPOBBIM
TiepepacpeiefiecHieM CHEKHOTO TIOKpoBa. |loNMMroHbl  3amoxkeHsl B
HauOoliee XapaKTepHbIX IS TOPHOW TYHJAPHI THIIAX COOOIIECTB —
KyCTapHUUYKOBO-IMIIAHHMKOBBIX ~HAa BBIXOAX KOPEHHBIX TIOPOX H
KyCTapHUYKOBBIX, PACIIONIOKEHHBIX B IOHIDKEHUSIX pesibeda.

KycTapHHYKOBO-THIIAHHMKOBBIE COO0IIECTBA PACIIOIIOKEHBI Ha
MOBBIICHHBIX JJIEMEHTaX MHUKPO- M Me3opelbeda (Ha BBIXOJAX
KOPEHHBIX MOPOA, KYMOJ0OOpa3HbIX BEpIIMHAX M CKIOHAX MOPEHHBIX
XO0JMOB) Ha aBTOMOP(HBIX XOpPOIIO JIPEHUPOBAHHBIX IOYBAX CO
3HAYUTENBHBIM COZEPIKaHHEM BallyHHOro Matepuana. OHH HUMEOT
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HECOMKHYTBIN PACTUTENBHBIA MOKPOB U BEIPAKECHHYIO TOPU30HTAIBHYIO
Mo3anvHOCTh. llpenmcraBmensr Tpemst accommauusMu: Arctostaphylo
(alpinae)—Empetretum hermaphroditi (Zinserling 1935) Koroleva 1994,
Loiseleurio-Diapensietum (Fries 1913) Nordh. 1943 u Cetrarietum
nivalis Dahl 1956.

KycrapH4IKOBO-THINAHUKOBBIE cO00IecTBa XUOMH

B Hamo4BEeHHOM NOKPOBE JOMHHHPYIOT KYCTHUCTBIE XHOHO(DOOHBIC
mmaiiank  Flavocetraria nivalis w F. cuculata, Alectoria nigricans, A.
ochroleuca, Bryocaulon —divergens. Cpemy COCYIWCTBIX —pacTEHHI
TOCIIOZICTBYIOIIYIO POJIb WIPAIOT BEYHO3CJICHBIC KYCTApHUYKU Empetrum
hermaphroditum, Arctous alpina, Arctostaphylos uva-ursi u Kalmia
procumbens, KOTOpbIe B YCJIOBHSX BETPOBOIO HCCYIICHUSI W KOPPO3HH
nproOpeTaroT GopMy IUIOTHOW MOAYIIKK. BhICOTa pacTUTENHLHOIO MOKPOBA
orpesiensieTcss TIyOMHOW CHera, MO3TOMY KycrapHuku (Betula nana w
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HEKOTOpbIE WBBI) MPUHAMAIOT TpocTpaTHyo ¢opmy. lIpucyTcTByroT Mxw,
TJIaBHBIM 00pa3oM Racomitrium lanuginosum.

Ha moBbIIEHHBIX 37€MEHTaXx MHKpopenbeda, e CHEr B 3UMHHMA
Nepuo] BpeMEHH HE 3aJIepKUBACTCS, B IEPUOJ] CHETOTAsIHUS TTOCTYIAeT
MEHBIIIC BJIATM PACTEHHS CTPaJaloT OT BETPOBOTO HCCYLICHUS H
KOppa3uH, MpeodIIaatoT INIIAHUKOBEIE KOBPEI.

B moHWXKEHHBIX JJEMEHTaxX MHUKpopelbeda pacmpoCTpaHECHBI
€PHHUKOBO-BOPOHUYHO-TTMITAHHUKOBBIE W BOPOHHYHO-TUIIANHUKOBEIC
MUKpOTpyNIHupoBKHU. [loMuMO nuImaitHUKOB BeTpevaroTcst Betula nana,
Empetrum hermaphroditum, Vaccinium myrtillus v V. uliginosum.

Jns  KyCTapHUYKOBO-TMIIAWHUKOBBIX COOOIIECTB TOPHOH  TYHIPHI
XapaKTepeH HECOMKHYTBIM pacTUTENbHBIM MOKpoB. oSl roioro rpyHTa
(mpecBa ¢  HEOOJBIIMM  KOJMYECTBOM  HAMOYBEHHBIX KOPOYCK M3
TIAIIAKHAKOB U TICYCHOYHBIX MXOB) COCTaBJISET OKOJIO TIOJIOBHHBI TUIOIIA .

KycrapuuukoBble (epHHMKOBBIE) ME30XHOHHBIE COOOIIECTBA
pacnoararoTcs Ha TOJIOTHX TOPHBIX CKIOHAX, YMEPEHHO 3aCHEKEHHBIX
3UMOW M YMEpPEHHO YyBIaXHEHHble jeToM. OHU chOpUMpOBaHBI Ha
XOpOILIO JPEHHPYEMBIX aBTOMOP(HBIX IOYBaX. DTO EPHUKOBBIE H
BOPOHHYHBIE ~ MOXOBO-JIMIIAHUKOBBIE  COOOIIECTBAa  aCCOLMAIMIA
Empetro—Betuletum nanae Nordh. 1943. u Phyllodoco-Vaccinietum
myrtilli Nordh. 1943, naubonee pacnpocTpaHeHHbIE B HIDKHEH WU
CpemHel dYacTsAX TOpHO-TYHAPOBOro mosca XuOuH. B  crutonmHom
KyCTapHUKOBOM spyce mnpeoOnanator E. hermaphroditum n B. nana,
UIUPOKO TpexactaBieHsl Phyllodoce caerulea, Vaccinium myrtillus.
MoOXO0BO-KyCTapHHYKOBBI SIPyC COCTaBJIEH MOXOOOpa3HBIMH poOJa
Dicranum, Pleurozium schreberi n Ptilidium ciliare u numaiHuKaMu
pona Cladonia n Cetraria islandica.

Ha moHmKeHHBIX 3JeMEHTax MHUKpopenbeda C IMO3JHO TaroIuM
CHEKHBIM TIOKPOBOM PAclpoCTpaHeHa roJyOMYHO-BOPOHUYHAS MOXOBO-
JUIATHAKOBAss MUKPOTPYIITAPOBKA.

MuKporpyrnmnupoBka ¢ JOMUHHAPOBAHHEM KapJMKOBOW Oepe3ku u E.
hermaphroditum (epHUKOBO-BOPOHMYHASI) 3aHUMAET XOPOLLIO 3aILUIICHHBIE
MOHWKEHHBIE (MEXKBAIyHHbBIE) YYAaCTKH MHUKpOpenbeda C JOCTATOYHBIM
YBIQKHEHHEM. B HaloYBEHHOM IIOKPOBE MHKpPOTPYIITHPOBKH BEJHKO
y4actie MxoB pofoB Dicranum u Polytrichum, Pleurozium schreberi.
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Pacripenienienyie 1moYB B TOPHOM TyHApE OOYCIOBICHO TIJIaBHBIM
obpazom, me3openbedom, OmpeAeNsIonM yCIOBHs yBIaxHeHH. Ha
Teputopun boranndyeckoro nupka GOpMHUPYIOTCS MOYBBI, OTHOCSIIUECS
K Pa3HbIM OTJAETaM M THIIAM: B 3JIIOBHABHBIX MOJOKEHHUAX — MOIOYPHI
U JUTO3EMBI TIEPETHOWHBIC; B TPAH3UTHBIX M AaKKyMYJSTHBHBIX —
JIMUTO3EMBI TIePEerHOHHO-TEMHOT'YMYCOBBIE.

KycrapandkoBbie (epHHKOBbIE) coo0mecTBa XHOUH
Ymo e3amb ¢ cobou?

Ha skckypcuro HeoOX0IMMO B3SITh:

®  TIOJIEBYIO OJIKY, JOXKICBUKH;

®  HEMPOMOKAEMYIO TPEKHHTOBYIO OOYBB;
® U, KOHEYHO, — XOpOIllee HacTpoeHue!
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