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Ocobennocmoio 2eozpaghuueckoeo noaodxcenus Xanmoi-Mancutickoeo agmonomnozo okpyza — IOepwr asnsemca
Hanuuue 60abUI020 KOTUYECm8a 301 0eyeHmpaiu308anHo20 I1eKmpocHadicenus. /s cpasHumenrsHol IK0I02UIeCKOl
oyenku ycmanogok BHD neobxodumo yuumwvieams 6b10pocel 6cezo dacusHennoz2o yuxia. Ha npomsadgcenuu 6cezo
npeoCcmagnenHo20 Yukia om 0oduiuy 00 NPOU3B00CMEa KOHCMPYKYUL IAEKMPOCMAHyUl U 3amem YMuausayuu
00vexma npucymcmeyem sHauumenvuas yacmo viopocoe CO,. Axmyanvhoil cmanosumesa npobiema 0emonmaxica u
ymuauzayuu ompabomasuiux KOHCMpYKyutl 6emposuIxX d1eKmMpoCmMaHyuil.

C mexnuueckoli MoOuKU 3peHus, HeoOXOOUMO YUUMBIBAMb PpedCUMHble NApaAMempul: HOKA3amenu Kaiecmed
INEKMPOIHEP2UY 8 MOUKe NPUCOEOUHEHUS, YPOBHU HANPAICEHUS 8 Y31aX HASPY3KU, PelCUMbl pabomol HaKxonumenel
onepeuu. s oyeHKu napamempos padomvl U30IUPOBAHHOU CUCHEMbl INEKMPOCHAOICEHUss C BO300HOBIAEMbIMU
UCOYHUKAMYU DHepeuu 6 OaHHOU pabome npeodnazaemcs UCHOIb308AMb Memoo  Gelisliem-npeoopazo8ans.
IIpedcmasnena mamemamuieckas mMooenb, NO360AAOWAS. NOJYUUMG HUSKOYACMOMHYIO (MPEHO08YI0) COCMABIAIOWYIO
U BbICOKOYACMOMHYIO COCMABIAIOWYIO C NOMOWbIO Getigiem-npeobpazosanus. Mooenv nozeonsiem ocywecmeums
ONMUMATLHBLI 8b100P 2UOPUOHO20 HAKONUMEINS SHEP2Ul Ol 80300HOBIAEMO20 UCIOYHUKA SHEPLUU -~ AKKYMYIAMOPA U
cynepkoHoeHcamopa.

Kniouegvle cnoea: >Muccus >KU3HEHHOTO LHMKJIA, BO30OHOBJISAEMblE WCTOYHHMKH SHEPTUH, JElEHTPAIN30BaHHbIC
CHCTEMBI AJIEKTPOCHA0XKEHHMS1, KAYECTBO 3JIEKTPOIHEPT U, BEHMBIIET IIpeoOpa3oBaHue.

Key words: life cycle emissions, renewable energy sources, decentralized power supply systems, power quality, wavelet
transform

SUMMARY

A feature of the geographical location of the Khanty-Mansiysk Autonomous Okrug - Yugra is the presence of a
large number of zones of decentralized power supply. For a comparative environmental assessment of renewable
energy installations, it is necessary to take into account the emissions of the entire life cycle. Throughout the presented
cycle from mining to the production of power plant structures and then the disposal of the facility, a significant part of
CO2 emissions is present. The problem of dismantling and recycling of spent structures of wind power plants is
becoming essential. Wind turbines cause the death of birds, violate the conditions of comfortable living for people and
animals

From a technical point of view, it is necessary to take into account the regime parameters: indicators of the
quality of electricity at the point of connection, voltage levels at load nodes, operating modes of energy storage devices.
To assess the operating parameters of an isolated power supply system with renewable energy sources, this paper
proposes to use the wavelet transform method. The Haar wavelet was used as a basic function in the paper. A
mathematical model is presented that makes it possible to obtain a low-frequency (trend) component and a high-
frequency component using the wavelet transform. The model allows for the optimal choice of a hybrid energy storage
device for a renewable energy source - a battery and a supercapacitor.

MATERIALS AND METHODS

The object of this study is the isolated power supply systems of the hard-to-reach northern territories of Russia.
Such systems are equipped with combined power plants, which include a diesel generator and one or more types of
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renewable energy sources (RES). For the Khanty-Mansi Autonomous Okrug - Yugra, solar panels and wind power
plants are the most widely used RES, a significant limitation of which is unstable generation depending on wind speed
and the number of sunny days. Accordingly, there is a scientific and technical problem of the optimal distribution of
generating elements, taking into account the daily curves of electrical loads. Energy surpluses during hours of
minimum consumption can be concentrated in storage devices - rechargeable batteries and supercapacitors. With a
sharp increase in demand for electricity, the storage devices will give it to the consumer.

One of the key parameters for the functioning of isolated power supply systems with RES have to be indicators
of the quality of electricity. The current standard GOST 32144-2013 (Power quality standards in general-purpose
power supply systems) defines, among others, the requirements for the shape of the voltage curve. The two indicators
introduced are:

- the value of the voltage harmonic factor up to the 40th order

U(n)
Ko =—-100 (1)
U(1)
- the value of the total voltage harmonic factor

Zu(n)
K, =——-100 2
’ U(l)
To solve scientific and practical problems, methods of continuous (3), discrete (4) and packet wavelet
transform have been developed and successfully applied [Smolentsev N.K. 2014]:

F@b)=la ™| f(t)w(ﬂjdt, (3)

Fon=a, ™ j f D)y (a,"t —nb, . (4)
where y;(t) is the mother wavelet function. Formula (4) results from formula (3), given that a and b take only discrete
values: a=ay', b=nbyag,a m,N € Z [Smolentsev N.K. 2014].

The properties of the wavelet transformation can also be used to analyze load curves for consumers of a
decentralized power supply system in order to optimally select the operating mode in the presence of a combined
generation system: solar panels and wind turbines. Discrete decomposition of the daily power curve of a group of
consumers of an isolated power supply system at the first level, taking into account the fact that each wavelet function
can be characterized by the filter coefficients of the lower hy, h; and high go, 9; frequencies in matrix form, is
implemented by the formula:

h h 0 0 K K 0 of|R]| |PA
0 0 h hh K K 0 0f|R]| |PA
K K K K K K K K (A K
0.0 0 0K K h bl K| P, ()
g% 9, 0 0 K K 0 0 |K| [P}
0 0 g g6 K K 0 0f K Pa
00 00 KK 0 off,]|K
0 0 O K K g g [P]| [P

For the Haar wavelet, the coefficients of the lower hy, h; filters are equal:

T R 1 ©

By repeating the procedure for the approximating coefficients of the first level of decomposition
aﬁ;[%m P{S(z) PL’;@) Pll?)((n—l)/z afa(n/z)J in accordance with the scheme (Fig. 3), one can obtain

approximating and detailing coefficients of the second level of decomposition, etc.
The inverse wavelet transformation (reconstruction) of the signal can be performed by the formula:
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H, 0 K 0 G 0 K o] |P:] |R
H 0 K 0 G 0 K 0f[P,]| |P
0 H, K 0 0 G K 0ol |K | [P
0 H K 0 0 G K 0f [P, |K ()
K K K K K K K K| |P||K
K K K K K K K K||[P] |K
0 0 K H, 0 0 K G| |K | [P
O O K H 1 0 O K Gl PAEj),n/Z Pl440

The inverse wavelet transformation makes it possible to switch to the original format of the signal under study,
in this case, to the dimension of active power (kW).

RESULTS & DISCUSSION

As initial data for carrying out a numerical experiment, we will take the daily curve of electrical loads of an
isolated power supply system, obtained with a time interval of 1 minute using the automatic commercial electricity
metering system installed at the facility (Fig. 4). A similar set of data can be obtained by the substation staff on duty, in
the manual mode of fixing the power value according to the readings of wattmeters.

To identify the trend component of the electrical load curves when developing a hybrid energy storage device
based on a battery and a supercapacitor, it is necessary to keep the low-frequency component unchanged. In this paper,
only the wavelet coefficient A5 (Fig. 5) obtained as a result of discrete wavelet transformation of the daily curve (Fig.
4) is responsible for the low-frequency component (averaging over 32 minutes). To select the low-frequency component
during restoration, it will be necessary to nullify all wavelet coefficients, except for A5 (Fig. 6).

As a result of such an operation, we obtain a daily power plot of an isolated power supply system with
renewable energy sources, restored from a single branch of the wavelet coefficients of the fifth level of decomposition
(Fig. 7). The reconstructed plot has an averaging period of 32 minutes and consists of 45 steps. It should be noted that
such a “stepped” form of the reconstructed plot is characteristic only when the Haar wavelet is used as the basis
function. The plot will have a smoother look in case of choosing another wavelet function.

For a comprehensive assessment of the effectiveness of the introduction of renewable energy sources in the
power supply systems of isolated areas, an integrated accounting of environmental and technical factors is proposed.
The emission of the RES life cycle must be taken as a key factor in relation to the environment protection. This issue
should include the calculation of the carbon footprint in the production, operation and disposal of spent RES elements
(in particular, solar panels and wind turbine blades). To assess the technical feasibility of using RES, the operating
modes of both individual RES systems and combined elements should be taken into account. To calculate the power
quality indicators and the optimal choice of storage devices (supercapacitors and storage batteries), the authors of this
paper suggest to use discrete wavelet transformation methods. Based on the discrete wavelet decomposition using the
Haar wavelet, the trend component of the electrical load plot (for choosing a battery) and the high-frequency
fluctuation component for calculating and choosing a supercapacitor were identified.

BBEJIEHHME

B nocnennue pecsTuieTMss B KadecTBE JIONOJHUTENIBHBIX K MIMPOKO MPUMEHSIEMBIM THIIAM
JNEKTPUYECKUX CTaHIMH (aTOMHbBIE, TEIJIOBBIE, THUIPOAIEKTPOCTAHIIMK) BBOASATCA HOBBIE MOIIHOCTH
BO300HOBIISIEMbIX HCTOUHUKOB dHeprun (B1D). Kak cnenyer u3 onpenenenns BUD — «3To sHeprernueckue
pecypchl TIOCTOSHHO CYLIECTBYIOLIMX TPHPOJHBIX IPOLECCOB HAa IIAHETE, a TaKXke 3HEpropecypchbl
HPOAYKTOB KHU3HEJCATEIFHOCTH OHOLIEHTPOB PACTHUTEIBHOIO M YKMBOTHOTO TMPOHCXOXKICHUsD [JIyKyTHH.
2008. C. 5]. LenecooOpa3HoCTh UCTONb30BaHUsI BD Ha OT/AENBHBIX TEPPUTOPHSIX OMPEACISICTCS, IPEKIC
BCET0, UX IKOHOMUYEcKoH 3¢ pexTrBHOCTHIO. [Ipn Hanmuunu kpynHbsix neHTpoB nutanus (ADC, TOC, TOL,
I'POC) BO30OHOBNSIEeMblE HMCTOYHHMKH, 3a4acTyl0, OKa3bIBalOTCS MeHee J(PQPEKTHUBHBIMH W MOTYT
paccMaTpuBaThCsl JIMIIL KakK JIOTONHUTENbHBIE. OCOOEHHOCThIO Teorpaduyeckoro IMOJIOKEHHS XaHThI-
Masncwuiickoro aBTOHOMHOTO Okpyra — lOrper sBnsercs Hanmume Oomee 30 30H Tak Ha3bIBAEMOTO
JELEHTPAIM30BAHHOTO 3JIEKTPOCHAOXKEHHUS, T.€. TOPOJOB M TMOCENKOB, HE HMMEIOMIUX CBSI3M C EIWHOH
SHEpreTUueckoil cuctemoil. IIpobiemMa neneHTPaTM30BaHHOTO IEKTPOCHAOKEHNSI XapaKTepHa HE TOJIBKO
st FOrpel, Tak, «IeleHTpaTn30BaHHbIC TEPPUTOPUH ¢ HHPPACTPYKTYPHOH M30JISIIIMEH aBTOHOMHBIX CHCTEM
ANeKTpOCcHa0XKeHus: xapakrepHsl it 70% teppuropun Poccum» [Kuymkuna. 2019. C. 6]. Hdns takux
TEPPUTOPHUIl (TOPOAOB U MOCEIKOB) OCOOYIO0 aKTyaJbHOCTb MpHoOperatoT uMeHHo BMD, B wacTHOCTH Anst
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IOrper pedp, mpexae Bcero HAET O COJNHEYHBIX OJJIEKTPUYECKUX CTAHIMAX W DAIEKTPOCTAHIUAX,
WCTIONB3YIOMINX SHEPTHIO BETPa.

[Ipu ouenke skonormyeckoil 3(p(PeKTUBHOCTH BETPOBBIX M COJNHEUHBIX 3JEKTPOCTAHLUHN clexyeT
YUUTBHIBATh TO OOCTOSITENBCTBO, YTO MpHU CBOeH pabote 3ty Tunsl BUD He mpomsBonsat CO,, ogHako npu
MPOM3BOJICTBE KOMITICKTYIOIIUX JAHHBIX TUTIOB 3NieKkTpocTanimii smuccus CO, npoucxomut. MccnenoBanus
B OTOW O0JAcTH MOJYYMJIM Ha3BaHHE «u3ydeHHe smuccuu sku3HenHoro nukma» (life cycle emissions)
[bespykux 2015. C. 10]. Jdnst cpaBHUTEIBHOW SKOJIOTUYECKOI OICHKH YCTAHOBOK BO300OHOBISIEMOM
sHepreTukd B pabore [Cocumuma u gap. 2015] mnpuBemeHa cxema >KH3HEHHOIO IIHMKJIA BETPOBOM
sHeproyctaHoBku (puc. 1). Ha BceM MpOTSHKEHWM TPEICTABIEHHOTO IWKIA OT JJOOBIYH IOJIE3HBIX
UCKOTaeMbIX (pyaAbl, HETH), TPOU3BOACTBA MaTEpPHAIOB (CTalll, MEIH, CBHHIA, CEPHOM KHCIOTHI U JIp.),
MPOM3BOJCTBAa KOHCTPYKIHMIA SHEPTOYCTAHOBKH a 3aTeM U YTHIIN3aH 00BbEKTa MPUCYTCTBYET 3HAUNTENbHAS
gacth sMuccun CO,, 00yCIOBICHHON YKa3aHHBIMU TEXHOJIOTHYECKUMH MPOIIECCAMHU.
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Pucynok 1. Cxema xusnentoro nukia BOY [Cocuuna u jap. 2015. C. 6]

Takoke ciielyeT OTMETHTh HETaTUBHOE BIHMSHHE JIONACTEH BETPOIHEPreTHUECKHUX ycTaHOBOK (BDY) Ha
MOMYJISILIAIO TITUI], BIUSHUE BUOpPAllMd M 3BYKOBBIX KojicOaHWH mpu BpaiieHndn BOY Ha opraHu3mbl
KUBOTHBIX W 4YenoBeka [Bunorpamos u Ceitdymmun 2020. C. 48]. [To oueHke, npeicTaBiIeHHOH B paboTe
[PeoxenkoB u ap. 2011. C. 76] exeroano B mupe norudaet 6osiee 28 Thic. 0cOO€i MTHIL M3-32 CTOJKHOBCHHUS
¢ onactsiMu BOY. B ToM gmciie 3TOT nevanbHBIA CITUCOK MOTIOIHSIOT U PEIKHE, OXPaHsIEMbIe BUIBI IITHIIL.

CymiecTBeHHOE 3HAa4YeHHWE TMPHOOpeTaeT mpodlieMa JAEMOHTaXa M YTWIH3alMU OTpaboTaBIIMX
KOHCTPYKITUI BETPOIHEPTETHUECKUX YCTAHOBOK. 110 CBOEH KOHCTPYKITMH JIOTIACTH COCTOSIT U3 KOMITO3UTHBIX
MaTepUasoB, CTEKJIOBOJIOKHA, AMOKCHIHBIX CMOJ M T.JI., YTO B 3HAYMTEIILHOW CTENEHH 3aTPyIHSAET HX
yTHIM3anuio u nepepabotky [[Tasmos. 2018. C. 147]. Cxuranue J0macTel MPUBOIUT €Iiie K O0iee THKETBIM
MTOCIIEACTBUSM JJISI DKOJIOTHH 32 CUET BRIOPOCA BPEIHBIX U SAOBUTHIX COSTUHEHU B aTMOC(hepy.

B pa6ote [ITaBioB. 2018] aBTOpOM MpeyIoKeH Croco0 YTHIM3AIMU JIONACTEH METOIOM APOOJICHUS
0 TpaHyl pa3HBIX pa3MEepPOB M IOCIEAYIOUIEr0 KCIOJb30BAHUS MpPHU TPOU3BOJACTBE CTPOUTENBHBIX
MaTepuajaoB. ABTOP NPUBOAUT SKOHOMHYECKHE PacyeThl 3PPEKTUBHOCTH MHBECTUIIMOHHOTO JI0XO0Ja INpPHU
MIOBTOPHOM HCIOJIb30BAaHUM MaTepUaioB Jonacteit BOY.

B crarbe [Cocuuna u ap. 2013] npuBoANTCS AeTaNbHBINA pacdeT M aHAIN3 BEIOPOCA BPEIHBIX BEIIECTB
IIPU TIPOM3BOJICTBE PA3NTMUHBIX THIIOB HEPTOYCTAaHOBOK Ha BUD. ABTOPHI MPUBOAST apryMEHTHPOBAHHOE
000CHOBaHUE, YTO B IMPOIECCE MPOU3BOACTBA BceX BUD mpoucXoauT 3arpsi3HEHUE OKPYXKAroIIed Cpeipl,
Ipd 3TOM, MHUHUMAIBHBIM YPOBEHb 3arps3HEHUs] MIPOUCXOIUT Ipu mpou3BoAcTBe MuHU-IIC, a
MaKCUMAaJIBHBIM TIPH TPOM3BOJACTBE COJHEYHBIX dHeproycranoBok [Cocumua u ap. 2013]. Omnenka
3arpsi3HEHUs] OKPYKaloUIel cpelibl, B TOM YHUCIE U JETATSIMU KOHCTPYKIMM COJTHEUHBIX 3JEKTPOYCTAHOBOK
npuBoauTcs B ctatbe [Sovacool B. K. 2021].
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AHanmu3 CyIIECTBYIOIMX THIIOB IIPOM3BOJCTBA JomacTed miuss BOY ¢ Toukm 3peHUS OICHKH
MHHHUMAJbHO BO3MO)KHOTO HETATUBHOTO BIIMSHHS Ha OKPY)KAIOIYIO Cpeiy mpuBeaeH B padote [Liu P. et al.
2019].

Kpynnaeie BDY umeror Gonee BBICOKYIO 3HEPreTHYECKYI0 3(PQEKTHBHOCTb, MOCKOJIBKY 00JanaroT
CTaOMJIBHBIM SHEPreTHYECKUM TIOTCHIIMAJIOM BeTpa Ha BBICOTE WX Oammam, mocturaromeir 100 merpos
[JTykytun u mp. 2008. C. 112].

B crpykrypy aBToHOMHOU BDYVY (puc. 2 [Jlykytun u np. 2008. C. 113]) moMumo BeTpoBHTraTels u
TeHepaTopa BXOIAT 3JIEMEHTHI CHIIOBOH 3JIEKTPOHUKH: BRIIPSIMUTENH IS 3apAIKH aKKyMYJISITOPHOH OaTapen
WIN WHOTO HAKOIUTENd, a TaKkKe WHBEPTOP Ui IMpeo0pa3oBaHUs TOCTOSTHHOTO TOKAa HAKOMHUTENS B
MePEMEHHBIH, HEOOXOUMBI [T TOAKIIOUEHHS K JIEKTPUIECKO ceT aboHeHTOB. Hanmmuue BBIMPpAMUTENS
W MHBEPTOPA B 3HAYUTEIBHOM CTENEHM yXyAIIaeT MOKa3aTed KauecTBa 3JCKTPOIHEPTUH Y TOTpeOuTens. A
B ciydae moakmodeHus BOY B xadecTBe MOMOTHHUTENBHOTO WCTOYHUKA TeHEpaIy K IeHTPAIN30BaHHON
SHEPTOCHCTEME, MOSABIISIOTCS TOTIOTHUTEIBHBIE BOIPOCH O MOKa3aTeNsIX KauyecTBa AIEKTPOIHEPTUH B TOUKE
ofmero mpucoequHeHus. Psg aBTopoM mpu 00OCHOBaHUM SHEPTreTHUECKON 3(P(HEKTUBHOCTH MPUMEHEHUS
BDYV, 3arparuBas Bonmpocs! o0ecriedeHusT Ka4ecTBa AIEKTPOIHEPTHH, HE OIIEHUBAIOT MTOKA3aTelb, CBI3aHHBIN
C CHHYCOMIAIBHOCTHIO (opMbl KpuBoii HampspkeHus [Anexuna E.B. 2013], Tem He Menee, HEOOXOAUMBIC
JUIs. HOpMAJTBHOTO (DYHKIMOHUPOBaHUA BOY aneMeHTHl CHITOBON 3MEKTPOHUKH (BBIMPSIMHUTENb U HHBEPTOP)
SIBIITIOTCS IPUYMHON MCKaKEHUSI MMEHHO CHHYCOUIATFHOCTH KPUBOW HATIPSHKSHUS.

Pucynok 2. Crpykryphas cxema aBroHoMHOM BV [Jlykytun u ap. 2008. C. 113]:
1 — BeTpozaBuUrareis; 2 — reHepaTop; 3— BBIIPAMHUTEIEHO-3apSAIHOE YCTPOHCTBO; 4— akKKyMyJIATOpHas OaTapes;
5 — aBTOHOMHBIIf HHBEPTOP; 6 — HNEKTPUUCSCKUE HAPY3KU CTAHIIUH.

Takum oOpasom, i omnpeneicHus 3PQGeKTUBHOCTH npuMeHeHus BUD miis anekTpocHaOx)eHwMsI
M30JIUPOBAaHHBIX paiioHOB Apktuku u KpaitHero CeBepa HE00X0IMMO B KOMIUIEKCE YUYHUTHIBATH
AKOJIOTHYECKHUE aCTIEKTHI IPOM3BOJICTBA, (DYHKIIMOHUPOBAHMS ¥ YTHUIIN3AIMN COCTABHBIX YacTeW U arperaTtoB
BHUD. C TtexHuveckoil TOYKH 3peHHUs HEOOXOIUM ydYeT PEXHMMHBIX IapaMeTpOB: IMOKa3zaTeleld KadecTBa
JNIEKTPO3HEPTUU B TOYKE TNPHUCOEAMHEHHUS, YPOBHU HAIpPSDKEHUS B y3/ax Harpy3kd, peXHUMBI paboThI
HaKONUTENeH »SIeKTposHepruu. B HacTosmiee BpemMs B KadecTBE HAKOMHTENEW AaKTHBHO HAYMHAIOT
MPUMEHATHCS THOPHIHBIE JIEMEHTHI COCTOSAIINE U3 aKKYMYJISITOPHBIX OaTapel U CylepKOHIEHCATOPOB.

METOAbI UCCJIEAJOBAHUSA

OOBEKTOM HACTOSIIETO HWCCIENOBAHUS SBISIOTCS HM30JMPOBAaHHBIE CUCTEMBI 3JEKTPOCHAOKEHUS
TPYAHOIOCTYIIHBIX CEBEpPHBIX TeppuTopuil Poccum. Takme cucTeMbl OCHAIIAIOTCS KOMOMHHPOBaHHBIMU
3JIEKTPOCTAHIMSAMH, B COCTaB KOTOPBHIX BXOAMT AU3€b T'€HEPaTOp M OJMH WIM HECKOJIbKO BUIoB BUD. Jlns
XanTtel-MaHncuiickoro aBTOHOMHOTO Okpyra — Orpel B kauectBe BUD Hambomnbimee pacmpocTpaHeHHe
MOJYYMIIM COJIHEYHBIE MAHEJIH U BETPOIHEPTETHUECKUE YCTAHOBKH, CYIIECTBEHHBIM HEAOCTATKOM KOTOPBIX
SBIISIETCSl HE CTaOMIIbHASI TeHEPaLs, 3aBUCAIIAsl OT CKOPOCTH BETpa M KOJIMYECTBA COJTHEUHBIX AHEH. Takum
0o0pa3oM, BO3HUKAeT HAyYHO-TEXHHMYECKas 3ajada ONTHMAJIbHOTO pAaCIpe/eieHUs] TeHEPUPYIOIINX
JJIEMEHTOB C YYE€TOM CYTOYHBIX TI'paQUKOB DIEKTPUYECKUX HArpy30K. M30BITKM OJHEpPruM B 4Yackl
MUHHMAJIBHOTO NOTPEOJICHNUSI MOTYT OBITh COCPEIOTOYCHBI B HAKOMHUTENSX — aKKyMYJIATOPHBIX Oatapesx u
cynepkoHaeHcaTopax. [Ipu pe3koM yBelnn4eHHH CIpoca Ha IEKTPOIHEPrHI0 HAKOMMTENIN OyAyT OTAaBaTh
ee MoTPeOUTEINIO.

Jnsi  OUEHKM  PEKUMHBIX — MapaMeTpoB  (DYHKIMOHWPOBAHHMA  W3OJUPOBAHHOW  CHCTEMBI
anekTpocHaOxkeHns ¢ BHUD B mHacrosmeid palore mnpeanaraeTcs HCHONb30BaTh METOJ BEHBIET
npeoOpa3oBaHus.

186



B Hacrosiiiee BpeMs NpOJOJDKAcTCs pa3pabOTKa MOAEICH W alrOpUTMOB BEHBJICT aHaln3a s
peleHns MMPOKOTr0 Kpyra HaydYHO-TEXHHUYECKHX 3amad. Tak, B pabore [Kpomoros FO.A. u ap. 2015] s
aHajmM3a M NPOTHO3MPOBAHMS BPEMEHHBIX PAJOB AAaHHBIX O KOHIEHTPALMSX 3arps3HSIOMUX BEIIECTB
MCITIONIb30BaH METO/I BeliBieT nmpeobpasopanus. Kak ormeuaror aBTopsl [Kpomotos FO.A. u ap. 2015. C. 185]
MIPH TIOCTPOSHUH MOENN aHAIN3a JaHHBIX O HETATHBHOM BO3JEHCTBHH NMPOMBIIIJICHHBIX ITPOW3BOJCTB Ha
OCHOBE BEHBJIET aHAIH3a «TO3BOJISIET TOMYINTh HH(POPMAIIHIO O JAaHHBIX ¢ 0oJiee HM3KOW MOTPEITHOCTRIO 32
CUET CHW)KEHUSI X (MIYKTyalHid ¥ 3a CUET MOBBIIICHUS OTHOILICHHUS CUTHAII/ITyM».

Kak OpDi0 OTMEYEHO BHIMIE, OJHMM W3 OMNPEACNAIONINX IMapamMeTpoB (YHKIIHOHUPOBAHUS
W30JIMPOBAHHBIX CHCTEM JIeKTpocHaOkeHuss ¢ BHUD cmemyer cumrarh mokaszareinw KadecTBa
anekTposHeprun. JelctByromuii B Hactosimuii MomeHT cranaapt ['OCT 32144-2013 (Hopmbl kauecTBa
AIIEKTPUYECKOI SHEPTHH B CUCTEMaX 3JIEKTPOCHA0KEHUs 00Iero Ha3HaYeHHUs) ONpeAessieT B YMCIe POYHX
1 TpeboBaHusA K (hopMe KPUBOH HampshKeHHs. BBeeHBI 1Ba MOKA3aTeIs:

— 3HaueHHE KO UIMEHTa TAPMOHIMYECKIX COCTABIISIIONINX HapspkeHus A0 40-To mopsaka

K _Yo .100 1
u(n) — U ( )
(€]

— 3HA4YeHHEe CYMMapHOTO K03 uimeHTa FapMOHI/I‘IeCKI/IX COCTaBIISIONINX HAPSHKCHHUS

zu(m
U(1) .

I[Hﬂ pelICHUSA HAYYHO-TIPAKTHUYCCKHUX 3aJaqd pa3pa60TaHLI U YCICIIHO MNPUMCHAIOTCA MCETOABI
HenpepbiBHOTO (3), muckpetHOro (4) U makeTHOTO BeiBieT mpeodpazoBanust [Cmonennes H.K. 2014]:

If(a, b) =[a] [ f (t)y ﬂ t, 3)

Fon ao-m’ZJ’f(t)w ;" —nby, )dt. 4)

rae yix(t) — dyrkuns marepunckoro BeiiBiaera. @opmyia (4) nomydaercs u3 (3), €U y4ecTh, 4TO & U

K, = 100 vy

b mpuHEMAIOT TOJIBKO AMCKPETHBIC 3HA4YCHNS: a=2a, , b=nbya; ,a M,N € Z [Cmonenues H.K. 2014].

CaoticTBa BelBiIeT MpeoOpa3oBaHMs TAK)KE MOTYT OBITh IIPUMEHEHBI JUTS aHaIH3a TpaduKOB HArpy30K
NoTpeOuTeNeH NeIeHTPATM30BaHHON CHCTEMBI 3JIEKTPOCHA0KEHHS € IIeTIbI0 ONTHMAIFHOTO BEIOOpA pexknMa
paboThl NpU HATMYMM KOMOMHUPOBAHHOW CHCTEMBI T€HEpalu: COJHEYHble maHenu u BOVY. JluckperHoe
pasiokeHHe CYTOYHOTO rpaduKa MOIIMHOCTH TPYIIBl TOTpeOHTENell H30JIMPOBAHHOW  CHUCTEMBI
ANEKTPOCHAOKEHUSI Ha MEPBOM YpPOBHE, C Y4YETOM TOrO, 4YTO KaKAas BEUBNET (QYHKIHS MOXET
XapakTepu30BaThes Kodddurnmenramu GUIbTPOB HIHKHKX ho, N ¥ BepXHUX YacTOT go, §; B MATPUUIHOM BHIIE
peanuzyeTtcs o Gopmyiie:

h h 0 0 K K 0 of|R]| [P
0 0 hy h K K 0 0f|R| |PA
K K K KKK K K||p]||K
000 0 0K K h hl K| [P, ()
9% 9 0 0 K K 0 0f |K| [P}
0 0 g g0 K K 0 0f[K Pa
00 0 0KZK 0 oflp,|K
0 0 0 0 K K g, g |R]| [P

Jlnst BeiiBnera Xaapa k03 GunueHTs GuinbTpoB HIKHUX hg, Ny paBHBI:

WO 5 g g ©

[ToBTOPYB MPOLEAYPY JUIA ANMPOKCUMUPYIOMIHUX KOI(POHUIMEHTOB TEPBOrO YPOBHS Da3lOKEHUs
A A A A A
Pl,o:[Pl,o(l) Pho Phe - Phoas PlO(n/2:|B COOTBETCTBMM C cXeMoil (puc. 3) MOXHO TMOJYYUTh

aNMPOKCUMHUPYIOIIHE U JIETATH3UPYIoNHe K03 OUIMEHTH BTOPOTO YPOBHS Pa3iIoKeHUs U T.1I.
OOpaTHoe BeliBieT npeodpa3oBaHue (PEKOHCTPYKIUS ) CUTHAIAa MOXKET OBITh BBITIOJHEHA 110 (hopmyiie:

187



H, 0 K 0 G 0 K 0| |P:| |R
H 0 K 0 G 0 K O0f[Pi]| |P
0O H K 0 0 G K 0| [K/||®P
0 H K 0 0 G K 0f P, |K (7)
K K K K K K K K[ |P||K
K K K K K K K K||[P] |K
0 0 K H, 0 0 K G| |K | [P
O 0 K Hl O O K Gl AI]?,n/Z P1440

OObpaTtHoe BeiBIIeT NpeoOpa3oBaHWE ITO3BOJIET IMEPEUTH K HCXOMHOMY (popMary HCCIIeIyeMOoro
CUTHAJIa, B JAHHOM CIIy4ac pa3MepPHOCTH aKTUBHOUM MOIIHOCTH (KBT).

Hexomblit cyTouHblif rpadk 1eKTPHYECKHX HArPY30K
Bexrop crpoka i3 1440 aneverros A T= 1 sin

I

DBY

OHY
JACHHMaLHg 2 l ‘JCull\lﬂul(ﬂ Zl
|
SR o s Vio e
Al (1,0) DI (1,1)
et S D Bektop cTpoka i3 720 YiemMeHToB
AT=2 A0
[
OHY ®BY
JcuHMauus 2 l JleLHManus 2 l
ANIPOKCHMHDYIONIHC BeiRiCT Vao Acrammupyioue selizer {7,
KOO(HImeHTH yina - KOODOHIIEHTH yana &l
A2(2,0) D2 (2,1)
Bektop cTpoka i3 360 eMeHToB Bexrop cTpoka i3 360 anemMenToB
AT=4uuu AT=4mun
. I
®HY DBY
JenuManus Zl JcuHManns 2 l
A3 (3,0) D3 (3,1)
N=180 N=180
AT=8muu AT=8 wun

A5 (5,0) D5 (5,0)
N=45 N=45
AT=32sum AT=32am

Pucynox 3. Cxema IMCKPETHOTO BEMBIIET PA3JIOKEHHUS [0 5 yPOBHS

PE3YJIBTATHBI

B kauecTBe MCXOIHBIX TAHHBIX JUIA MPOBEACHHUSA YHCICHHOTO 3KCIIEPUMEHTa, MPUMEM CYTOUHBIH
rpaduK dNEKTPUYECKHX HATPY30K HM30JIMPOBAHHOW CHCTEMBI AJIEKTPOCHAOKEHHS, TIOJYYCHHBIH C
WHTEPBAJIOM BpeMEHH B 1 MHUHYTY NpH MOMOILM YCTAaHOBJICHHBIX Ha OOBEKTE CHCTEMbl aBTOMATHUYECKOMH
CHUCTEMBI KOMMEPYECKOTO y4yeTa 3JIEKTpo3Hepruu (puc. 4). AHamoruyHblii HaOOp HAHHBIX MOXET OBITh
MOJIYYEH JISKYpPHBIM TIEPCOHAJIOM MOJCTAHIMH, IPU PYYHOM pexuMe (GUKCAIMK BEIWYHHBI MOITHOCTH IO
MOKa3aHUsIM BaTTMETPOB.
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(ddunmenTa S ypoBHs pa3iioxKeHus

Homep snemenTa B MaTpuIle annpOKCUMUPYIOIIEro BeiiBieT koddduipenta AS

Pucynox 5. 3nauenne anmpOKCHMHUPYIONIETO BEHBIIET KOJ

hdurmentsr, kpome A5 (puc. 6).

I[J'IH BBIACICHUA HM3KOYaCTOTHOM KOMIIOHCHTEI IIprU BOCCTAaHOBJICHUHA HeO6XO,I[I/IMO 6y;[eT O6Hy.]'II/ITI>

BCE BEUBIIET KOO



Vasoenue
Al:[npoxchupyroLuun ko3 durmenToB Cpepria Befipier
BeiiBer ko duimeHt (}:éOI'IOJ'IHeHI/Ie HyJISIMH, T —
A5 oGpatHas ieunvals) k03bdHINEHTOB VY nBoenne
N=45 Touek A5 ¢bunsrpa Aqnpomumnpymmnu K03 PHIHEHTOB Crepria BefiBer
N=90 Touex BeitBier koo dumpent (TomoNHeHNE HYIAMH, T S ———
A4 [ obpaTHas aeumManus) | P S —
Jletammsupyomuit N=90 Touex A4 bub1pa
BelBIIET KOY(PHUIHEHT N=180 Touex
N=0 Touek Jeranusupyrommuii
(3HaueHnst OOHYICHBI) BefBIIeT KX PULHEHT
N=0 Touek
(3HaueHns OGHYJICHBI)

PucyHOK 6. CDparMeHT CXCMBI BOCCTaHOBJICHUS

B pesynpraTe Takoil omeparuu moixy4aeM CYTOYHBIA TpadUK MOIIHOCTH W30JIMPOBAHHOW CHCTEMBI
AIIEKTPOCHAOKEHHS ¢ BO30OHOBIAEMBIMH UCTOUHMKAMU HEPTUH, BOCCTAHOBJICHHBIA MO OJUHOYHOW BETBU
BeliBIeT K0d(h(PHUIMEeHTOB MATOTO YpOBHS pasznokeHus (puc. 7). BoccraHoBneHHBINH rpaduk mMeeT mepHos
ycpenHeHus 32 MHHYTHI M COCTOWUT W3 45 crymeneil. CieayeT OTMETHTh, YTO MOMOOHAS «CTyIeHUYATas»
(hopma BoccTaHOBJIEHHOTO rpadrka XapakTepHa TOJIBKO MIPH UCTIOJIb30BAHNUH B KauecTBe 0a3MCHON (PYHKIIUH
BeiBiera Xaapa. [Ipu BeiOOpe apyroi BeiBieT GyHKIUHN rpaduk OyIeT UMEeTh OoJiee TIIaaKHiA BUI.

I'padux MomIHOCTH, BOCCTAHOBJICHHBIH 110 K03 puunenry AS
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Pucynox 7. T'padhuk MOIIHOCTH, BOCCTAHOBIICHHBIH 110 K03 duitieHTy AS

BeiiBner mnpeoOpazoBanue, kak u mpeobOpasoBanue Pypbe moguuHsieTcss Teopeme [lapceBais,
YCTaHABIMBAOIIEH PAaBEHCTBO MEXAY SHEPrUeil CUrHajla M 3Hepruei cmekrpa. Tak, I HcCiIeqyeMoro
CYTOYHOTO TpaduKa IIEKTPUIESCKUX HArpy3ok (puc. 4) Ha mHTepBaie BpeMeHHu ot tl (0:00) mo t2 (23:59)
SHEPTUsl HCXOAHOI0 CUTHAJIA MOIIHOCTH paBHA SHEPTUM CUTHAJIA I1OCIIe BEUBIIET NpeoOpa3oBaHusl:

[1p)f dt =[|F{p(O}f dos,

[Tockonbky, B Hacrosiied pa0OoTe, JUIS BBIJACICHUS TPEHIOBOM COCTABIISIONICH, OOHYJICHBI BCE
BelBieT K03(hprIMeHTs KpoMe AS U BOCCTAHOBJIEHHWE CHTHaJa MOIIHOCTH OCYIECTBIISIETCS] IO OJAMHOYHOM
BETBH, TO rpaduk (puc. 7) OyaeT coaepkarh B cede CyLIECTBEHHYIO JI0JII0, HO HE TIOJHYIO SHEPIHIO CUTHAIA.
[lomnast »Heprus curHama OyAeT TONy4YeHa TMPH CYMMHpPOBAaHHHM TPEHIOBOW (HM3KOYACTOTHOM)
COCTAaBJISIONIEN Y BLICOKOYACTOTHON KOMITIOHEHTOH.

UroOBbl cOXpaHUTh MHPOPMALHMIO O BBICOKOYACTOTHOM KOMIIOHEHTE HE JOCTATOYHO OIPAaHMYUTHCS
JeTaT3UPYIONIMM BeliBieT KodhduipenToM DS, MOCKOJNbKY TPOBEsS MPOILEAYpPY BOCCTAHOBIICHHS IIO
AHAJIOTMH C anmIpOKCHMHUPYIOIUM KodhduimenTom (puc. 6) OymeT monydeH rpaduK C aHAJOTHYHBIM
ycpenHeHHeM 1o BpeMeHH — 32 MuHyTHl. Hactosimas paborta mpeamonaraet y4yeT BBICOKOYACTOTHOM
KOMIIOHEHTHI JUIsI BBIOOpa MapaMeTpoB CYIEPKOHIEHCATOpa, KakK 3J€MEHTa THOPHIHOrO HAKOMUTENs
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3NEKTpO’HEprur. Ha OCHOBAaHMM BBIIIEU3IIOKEHHOTO, JUIA COXPAaHEHUs MH(POPMAINUU O BHICOKOYACTOTHBIX
GuryKkTyanuax MoOUIHOCTH 3(QeKTuBHee OyIeT HCIONb30BaTh ACTATM3UPYIONIMI BelBieT KoddduimeHt
nepBoro ypoBHs paznoxenuss D1 (puc. 8). Kak ciemyer u3 anroputma BeWBiIeT pasinoxeHHs (puc. 3)
BeiBieT koapunueHt D1 coctout n3 720 3neMeHTOB.

3navyenue BeiiBiaer kodpduuuenta D1
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Homep snemenTa B Matpuue AeTanuzupyomero kodgdunnenra D1

Pucynok 8. 3nayenue eiiBner kodadpunuenta D1

Boccranosienue rpaduka MOITHOCTH 10 OAWHOYHOM BeTBH BeiiBieT koadduuuentos D1 mo3BossieT
MepedTH K peaqbHOMY MacimTaly BpEeMEHH M MOIIHOCTH. [Ipum 3TOM ycpenHeHue QIIyKTyalnOHHBIX
KOJICOAHWH MOIIHOCTH OCYHIECTBISIETCST C HWHTEpBajioM 2 MHHYTBHL [lodydeHHas 3aBHCHMOCTh
(GIYyKTYallMOHHBIX (BBICOKOYACTOTHBIX) KOJEOAHMH MOIIHOCTH COOTBETCTBYET TIpaduKy MOIIHOCTH,
IIOJIyYEHHOMY IS YJIBTpa-KOHAEHCATOpA.

Onpenenss SHEPTUIO CUTHANIA MOIITHOCTH JI0 MPe00pa30BaHus U SHEPTHI0 HU3KOYACTOTHOH (puc. 7)
BBICOKOYACTOTHOW KOMMOHEHTHI (puc. 8) mo dopmyne (7) ompenenseM YTO BHEPTUs BOCCTAHOBICHHOTO
CUTHaJIa MOCje 00paTHOrO BeHBIIET mpeobdpa3oBanus coctarmuser no AS — 70,67%, no D1 — 28,24%, uto B
cymme maer 98,91%, T.e. morpemrHocTh cocTaBuiaa mpumepHo 1%. Cremyer Takke BBECTH IOHSITHE
CPEIHEKBAIPATHIECKOTO OTKIOHEH S 3HAYEHUI BOCCTAHOBIEHHOTO CHIHANA [) OT UCXOIHOTO P :

(8)

PacuerHoe cpemHeKBagpaTHYECKOE OTKJIOHEHHWE B IIPEJICTABICHHOM YHCICHHOM OKCIEPUMEHTE
coctaBuio 0,16 BT, 4To COOTBETCTBYET CTATUCTUYECKON MOTPEITHOCTH.

B macrosimee Bpemst Hanbosee pacHpOCTpaHEHHBIM CIIOCOOOM OpTaHH3alfH JIEIEHTPAITH30BAHHBIX
CHUCTEM 3JICKTPOCHAOKEHUs SIBISIETCS MCIOJb30BaHUE AM3EIBHBIX O3JEKTPOCTAHLUM, Hanbonee SIPKUM
IPAMEPOM B 3TOM OTHOIICHHH siBIsiercss Pecrniy6muka Caxa — SIkyTtus, rae «2,2 MIH. KM? TEPPHTOPHH C
HaceneHneM 150 ThIC. dYenmoBeK O0OECIeYMBAIOTCS DJIEKTPOIHEPrHe H TemioM oT 129 nu3enbHBIX
anektpoctanimity [JIykytun u ap. 2008. C. 125]. TIonHOCTBIO OTKA3aThCS OT HUCIOIB30BAHUS JU3EITBHBIX
3JIEKTPOCTAHIMI HE Hapyllasi PH 3TOM YCIIOBHS HAJECKHOCTH 3JIEKTPOCHA0KEHUs! YAAJICHHBIX TEPPUTOPHI,
HEBO3MOXHO. [lo3TOMy nJsi TOBBIMIEHUS TEXHUKO-DPKOHOMHYECKMX M JKOJOTHYECKHX XapaKTEPHUCTHK
JNELCHTPANIN30BaHHBIX ~ CHCTEM  JJEKTPOCHAOXKEHWs  CIIeAyeT  NPHUMEHSITb  KOMOWHUPOBAaHHBIE
9HEPrOoyCTaHOBKH, HalpuUMeEp BeTpoAusenbHble. [IpM 3TOM BO3HHMKAaeT Hay4yHO-IpaKTHYECKas 3afada Io
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ONTUMH3AIMN PEKUMa PabOThl BETPOTCHEpaTOopa U JU3CIBHOW  3JeKTpocTaHnuu. [IpumeHeHue
MaTeMaTHUYECKOTO ammnapaTa BEHBIET aHalW3a Uil pa3jokKeHUs CyTOYHOro rpaduka Harpy3o0K IMO3BOJISET
pa3feNuTh YCIOBHO TIOCTOSHHYIO COCTaBISIONIYI0 Tpaduka ¥ BHICOKOYACTOTHYHO (IIEPEMEHHYIO)
COCTaBJISIONIYIO, XapaKTCPHU3YIONIYHD BKIIOUCHHE M OTKIIOYCHHE OTHCIBHBIX JJICKTPONPUSMHUKOB B
KOPOTKHME TIPOMEXYTKH BpeMeHH. HacTpolika KOMOMHHPOBAHHOW SHEPTOYCTAHOBKH Ha PEXHUM paboTHI,
SIBIISTIOIIMICS  ONTUMANIGHBIM JUIsI JTAHHOTO arperata (BETPOTCHEpaTop, JHW3elbHas JJICKTPOCTAHIIWS,
HAKOIUTEJh) MO3BOJIUT COKPATUTh 10 15% pacxo MOTOPHOTO TOIUTMBA, a Kak cleacTtBue BoiOpockl CO, B
atMocdepy.

BBIBO/IbI

Hdns  kommiekcHOi  oneHkH 3(QQEKTUBHOCTH BHEAPECHUS BO30OHOBISEMBIX  HMCTOYHHKOB
AIIEKTPOIHEPTHH B CHCTEMBI 3JIEKTPOCHA0KEHHUS N30JMPOBAHHBIX TEPPUTOPHUH, MpeiaraeTcsi KOMIUIEKCHBIN
Y4eT SKOJIOTHYECKUX U TeXHHYeCKuX (pakTopoB. KioueBsIMU ompeaensomuMu paKkTopaMu ¢ TOUKH 3PEHUS
COXPAaHHOCTH OKPY’KaIOIIeH Cpeslbl HEe0OXOANMO MPU3HATh IMHUCCHIO Xu3HeHHoro 1ukina BUD. K nannomy
BOIPOCY CJeIyeT OTHECTH pacyeT YIJIepOJHOro ciela NpH TPOU3BOACTBE, (YHKIMOHHUPOBAHUH U
YTHIU3alMd  OTpa0OTaHHBIX dineMeHToB BMD (B 49acTHOCTH, CONHEYHBIX TIaHENeW M JIOMacTed
BeTporeHeparopoB). Jls OoleHKH TeXHUYECKO# Ienecoodpa3zHoctr npuMmeneHuss BUD crenyer yuynThsiBaTh
pexuMBl paboTBl Kak OTAeNbHBIX cucTeM BUD, Tak M KOMOWHUpOBaHHBIX 3neMeHTOB. Jlnsi pacuera
noKazareiell KauecTBa SJIEKTPOIHEPTUH M ONTUMAIBHOTO BBIOOpa HAKOMUTENeH (CyNepKOHACHCATOPOB U
AKKyMYJISITOPHBIX Oarapeil) B HACTOAIIEH padoTe MpemioKeHO MPUMEHSITh METOIBI AUCKPETHOTO BEHBIET
npeoOpazoBanusi. Ha OCHOBE JMCKPETHOrO BEHBJIET pAa3JIOKEHHUS C IOMOIIBI0 BelBiaeTa Xaapa ObUIM
BBISIBJICHBI TPEH/IOBAasi COCTABIISIONIAs Ipaduka AJICKTPUUSCKUX HArpy30K (s BeIOOpa aKKyMyJsITOpa) U
BBICOKOYACTOTHAA (IYKTyallMOHHAs COCTABIAIOMIAS JUIS pacdera © BbIOOpa CyNepKOHAEHCATOpA.
HemanoBaxxHyro poiib B pemieHUd O BHeapeHuu BUD wurpaer eme comuanbHas poib. B Poccun mno
MPEXHEMY COXPaHSETCS JOCTATOYHO OOJBIIOE KOJIMYECTBO MAJBIX HACEJICHHBIX MMYHKTOB, OTHOCSIINUXCS K
cucTeMe [CIIeHTPAIM30BAHHOTO JJIEKTPOCHAOKEHHS, Al KOTopelx BUD sBnsiercs Hapsay c au3elb-
TECHEPATOPHBIMUA  3NEKTPOCTAHUUSAMYU, €AUHCTBEHHBIM HCTOYHHKOM 3JIEKTPUYECKOM 3SHepruu. Yyer
MPEUIOKEHHBIX B paboTe ()akTOpOB C TMOMOIIBIO MOJENiel BEHBIET aHanu3a MO3BOJIUT PEIIUTh Kak
9KOJIOTUYECKHE BOIMPOCHI PacCMaTPUBAaEMBIX pPAMOHOB, TakK M 3aJayd HAJAEKHOIO U KaueCTBEHHOTO
ANEKTPOCHAOKEHUS HACETICHMSI.
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Abstract. The continuous measurement of CO, fluxes at the open-top chamber experiment in the ombrotrophic
peatland (located in the middle taiga zone, West Siberia, Russia) has been provided during the warm season of 2022
(beginning of June to beginning of October). The Re,, NEE and GPP were calculated for this period; abiotic factors
related to CO, emissions, such as PAR, air temperature, water table level and precipitation, were also measured. The
monthly average values showed a negative NEE of -9.89 C g m™? month™ in July, a negative GPP of -34.19 C g m™
month™ in July, and a positive values Re, of 41.68 C g m? month™ in August. In 2022, the studied peatland hollows
were only a carbon stock in July, while in the remaining months they were a source of CO,, which could be caused by
small precipitation amount. The monthly average diurnal variations of CO, fluxes showed similar behaviour for both
the OTC plot and control plot fluxes, which may be explained by the similarity in vegetation cover.

AnnoTtanusi. Ha tepputopun BepxoBoro 00J0Ta, PacloyiOKECHHOTO B cpeaHeTaékHOU 30HE 3amanHoii Cubupwu, Ha
MPOTSDKEHUHM TIOJIEBOTO ce30Ha (C HWIOHA 1Mo OKTsA0pb) 2022 roma, Obutm m3MmepeHbl motoku CO,. M3mepeHus
MIPOBOJMIIMCH HA yYacCTKE MOYKUHBI, MOJBEPKCHHON BJIMSHHUIO TIOBBIIICHHS MPU3EMHOM TeMIepaTyphl BO3IyXa 3a
CcY€T yCTaHOBKH Kamep ¢ OTKpBITBIM BepxoM (OTC-akcnepumenT). s mcciaeayeMoro mnepuoja ObUTH pacCUHUTaHBI
3Ha4eHUS Reo, NEE u GPP; momomauTensHO m3Mepsimuck abmotmdeckue ¢axTopbl, Takue kak OAP, temmeparypa
BO3/yXa, YPOBCHb TPYHTOBBIX BOA M ocaaku. CpelHHe MoKa3aTelH 3a MECSI] MPOJAEMOHCTPUPOBAINA OTPUIATEIHHOE
snauenne NEE -9.89 C r M2 mecsu® B urone, otpurnarenbHoe 3Hadenne GPP -34,19 C r m 2 mect B urone u
MOJIOKHUTEIbHOE 3HaueHUE Reeo 41,68 C 1 M? mect B aBrycre. B 2022 rony 3nauenne NEE mns mMovaxkuH ObLI0
oTtpuniatesnbHbIM (mornomenne CO,) TOMBKO B HIONE, a B OCTalbHBbIe Mecslbl 3HaueHrne NEE OblI0 MonoKuTeTbHbIM
(Beimenenne CO;), 4TO MOKET OBITh BBI3BAHO MajbIM KOJUYECTBOM OcajkoB. CpeaHemecsuHash CyTOYHas JTUHAMHUKA
notokoB CO, MpoAeMOHCTPUPOBAJia CXOHOE MOBeeHHe, Kak s yuyacTtka ¢ OTC, Tak ¥ A1 KOHTPOJIBHBIX YUaCTKOB,
YTO MOKHO OOBSICHUTH CXOJICTBOM PAaCTHTEIHHOTO MOKPOBA.

Key words: carbon dioxide, net ecosystem exchange, ecosystem respiration automatic chambers, peatland, open-top
chamber, West Siberia, seasonal dynamic

KamoueBble ciioBa: yFJIeKI/ICJIHﬁ ras, YHUCTBIM DYKOCHCTEMHBIN O6MCH, OKOCHCTEMHOC JIBIXaHUEC, aBTOMATHYCCKUC
KaMeEphl, 6OJIOTO, KaMepa € OTKPBITBIM BEPXOM, 3anaz[Ha$1 CI/I6I/IpB, CC€30HHas1 AMHaMHKa

Abbreviations: C — carbon, OM — organic matter, WTL — water table level, NEE — net ecosystem exchange, Rec -
ecosystem respiration, GPP — gross primary production, OTC — open top chambers.

INTRODUCTION

Anthropogenic emissions of greenhouse gases to the atmosphere have increased significantly since
preindustrial times, reaching the highest levels uin the last 66 million years (Zeebe et al., 2016). These
carbon (C) emissions are causing a strong warming effect (Cook et al., 2016), with global air temperatures
predicted to rise by 0.3 to 4.8°C by the end of century, depending on prediction models. There is now an
urgent need to evaluate the consequences of these increased temperatures on the ability of natural ecosystems
to absorb and store carbon, in order to implement appropriate climate change mitigation programs such as
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conservation and restoration strategies for ecosystems.

Among the various ecosystems, peatlands are considered as one of the largest stocks of atmospheric
carbon. They represent a highly powerful carbon pool, with more than 30% of earth’s carbon stored in their
soils, despite only 3% of land surface (Harenda et al., 2018). This distinctive characteristic is mainly due to
long term, slower organic matter (OM) decomposition than primary productivity. The exceptionally low OM
decomposition is a result of a combination of factors such as the waterlogged soils that are mostly anoxic,
low pH, and low nutrient availability (e.g. Loisel et al., 2014; Treat et al., 2019). As a result, CO, emissions
from peatlands are usually considered low, with the ecosystem acting as a carbon sink. However, current
global changes have the potential to severely impact the carbon dynamic of peatlands. As temperature
increase, photosynthetic rates tend to plateau, while ecosystem respiration could still increase exponentially
(Golovatskaya and Dyukarev, 2011). This combination, depending on temperature increase, vegetation, and
soil responses, could transform the ecosystem from a sink of C into a source. In addition, an increase in
surface temperature will increase water evaporation, lowering the soil water table level (WTL), oxygenating
the soil, and increasing OM decomposition and gas molecular diffusion to the surface, leading to higher gas
fluxes and lower carbon accumulation. Recent research estimates that peatlands could lose 30 to 203 GtC
(gigatons of carbon) with only 1°C increase (Crowther et al., 2016).

Boreal peatlands make up 80% of the world’s peatlands and contain a significant portion of their
carbon pool, with an estimated stock of 50010 GtC (Yu, 2012). Western Siberia, in particular, is home to
large areas of pristine peatlands, making it an ideal location to study the impact of global changes on the
biogeochemical functioning of peatlands worldwide.

In this paper, we aim to use the results of 8 years of artificial warming experiment to evaluate the
long-term effects of warming on the carbon cycle of the mire. Our objective is to determine how a simulated
temperature increase affects CO,; fluxes (both photosynthesis and respiration) in a sub-boreal peatland, by
making high temporal frequency measurements of the CO, exchange at the soil-air interface.

We aim to understand how peatlands will respond to future elevated temperatures, as this is crucial for
predicting their role in climate change mitigation. We will accomplish this by conducting experiments at a
unique experimental station in a highly relevant ecosystem. Long-term warming experiments and data on
Siberian peatlands are currently lacking, making the results of this study particularly impactful.

Furthermore, data from Siberian peatlands is scarce, despite Siberia containing the largest peat-
accumulating system in the world. The datasets obtained during this study will be valuable to the scientific
community, particularly to global modelers who currently lack experimental data from this important region.
This experiment will help to fill a long-standing spatial gap of our understanding of the linkages between
plant, microbial and soil processes and how they respond to and feedback to climate warming.

MATERIALS AND METHODS

Mukhrino location map and measurement points

The Mukhrino field station is located in the middle taiga zone of western Siberia (55-65 N latitude, the
Russian Federation). The station occupies the left terrace of the Irtysh River, located approximately 20 km
west of Khanty-Mansiysk city and 20 km south of the confluence point of the Irtysh and Ob’ rivers.

Most of the measurements are carry out at the Mukhrino peatland, a vast pristine ombrotrophic (rain-
fed) bog. The most dominant ecosystems are ridge-hollow complexes and ryams. The vegetation consists of
a mix of Carex limosa, Eriophorum vaginatum, and Scheuchzeria palustris covering a Sphagnum moss mat
in hollows, which may become submerged after a snow melting period. Ridges (30-40 cm in height, 10-100
m in length) are elongated across water flow, dominated by a mix of Pinus sylvestris, dwarf-shrubs
(Chamaedaphne calyculata, Ledum palustre, Andromeda polifolia) and Sphagnum fuscum. Ryams are dense
treed by Pinus sylvestris together with the dwarf-shrubs like to the ridge vegetation diversity. The peatland
was initiated ~12 kyr ago as a minerotrophic fen with dominance of brown mosses, sedges, and wood. The
average thickness of the peat deposits is ~3.3 m, mostly composed of oligotrophic peat (dominant remains
are Sphagnum mosses and shrubs) (Zarov et al., 2022).

The environmental monitoring system is organized at the station. The main measured properties are
the air pressure, radiation balance, precipitation, WTL, air and soil temperatures, greenhouse gas fluxes
(methane and carbon dioxide), as well as geobotanical surveys (vegetation and fungus) and hydrochemistry
(ions and dissolved organic carbon). The data have been available since 2010 (Dyukarev et al., 2021).
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Abiotic factors measurements

During the study period, various environmental features were measured. The air temperature was
measured using a Rotronic AC1000 sensor, wich was protected by a naturally ventilated radiation shield. The
photosynthetic active radiation (PAR) was measured using a LI-COR LI-190R sensor. These sensors were
connected to Campbell Scientific data loggers CR10X with AM16/32A multiplexers to collect data.

A water level logger (HOBO U20L-02, with an accuracy of £0.3% full scale and a measurement
frequency of 60 minutes) was installed in perforated groundwater observation tubes (5 cm diameter) at a
depth of approximately 2 m. The tube was fixed in mineral soil (at a depth of 350 cm below the peat surface)
to prevent vertical movement caussed by peat volume expansion or compression. For barometric
compensation, the air pressure and temperature were recorded using a pressure sensor (Baro-diver, with an
accuracy of +5 mm of water and a measurement frequency of 30 minutes) placed in the centre of the mire 2
m above the surface. Barometric compensation was performed using the R-language (version 4.2.2) with the
“dplyr” library.

The rain precipitation was monitored using a tipping-bucket rain gauge (Hobo RG3-M, resolution 0.2
mm) located in the hollow at the 30 cm height from the peatland surface.

Experiment design

The research is based on a collaboration with the University of Rennes within the INTERACT
network and is closely aligned with the research effort previously initiated at the Mukhrino station by the
CliMireSiber project (INTERACT 2012; project leader: F. Laggoun-Défarge, CNRS, France). The main
objective of CliMireSiber was to equip and prepare the site for further experiments on the effects of
temperature on the carbon cycle of the peatland. To achieve this, 30 open-top chambers (OTCs; Figure 1;
Aronson and McNulty, 2009) were installed on the peatland at the Mukhrino Field Station (MFS) to simulate
global warming. The open-top chamber (OTC) is a passive warming device widely used to experimentally
simulate a warm year at a site (Henry et al., 2022). The effect of WTL was considered as the OTCs were
installed in two areas differing in WTL and vegetation. In 2020, after 8 years of installation, measuring CO,
fluxes provides a unique opportunity to identify a long-term effect of increasing temperature on the carbon
cycle of the mire.

Figure 1: Picture of the OTCs implemented in the Mukhrino Field Station in 2013 (S. Gogo, 2013).

Measurement of CO, fluxes

CO, fluxes between the ecosystem and the atmosphere were evaluated with the closed dynamic
chamber method, a widespread and powerful technic of measurements. In research, we used 8 automatic
chambers (LI-COR LI-104C) connected to a CO,/H,0O analyser (LI-COR LI-8100A) through a multiplexer
(LI1-COR LI-8150A) that allows to allocate the flow from the active chamber to the analyser. This system is
part of the PIVOTS-PESAL platform (https://plateformes-pivots.eu/pesat/?lang=en) based at the Institut des
Sciences de la Terre d’Orléans (ISTO).

Specifically, we used 4 opaque and 4 transparent chambers. Opaque chambers enable to measure the
ecosystem respiration Ree, While transparent chambers allow to measure the net ecosystem exchange NEE.
Gross primary production GPP (i.e. the carbon fixed by the vegetation from the atmosphere) has been
calculated as follow: GPP = NEE - Re,. Gas accumulation within chamber headspace lasts 2 minutes every
30 minutes for each chamber. Incubation of 2 minutes was enough to have representative fluxes, without
causing any significant disturbance (e.g. temperature or humidity increase) that may impact the flux.
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Recorded data was regularly collected, stored, and analysed. Fluxes calculations was done through the
specific software Li-8100 (LI-COR), and then was related to treatments and to environmental variables.

The instrument was deployed from May to October 2022, which allowed for the monitoring of five
months of net CO, exchange and the coverage of the complete vegetation season. The chambers were
distributed as follows: two opaque chambers in the control plots, two opaque chambers in the warm (OTC)
plots, two transparent chambers in the control plots and two transparent chambers in the warm (OTC) plots.
The data are available through the zenodo.org portal.

During the installation in early spring, five chambers were damaged by snow-melt water and stopped
working for approximately 30 days. Thanks to the efforts of the engineers at Yugra University. three
chambers were restored. However, two chambers (one opague and one transparent chamber) were broken
and not installed for further measurements. Thus, three transparent chambers (two in the OTC plot and one in
the control plot) and three opaque chambers (one in the OTC plot and two in the control plot) were installed
(Figure 2). A measurement gap occurred from 14" July to 22 July due to a power cut.

-

Figure 2. Location of the measurement plots. The white fill — clear chambers, the black fill — opaque chambers, the blue
stroke — OTC sites, the green stroke — control sites.

RESULTS & DISCUSSION

The seasonal air temperature increased from the beginning of May and reached its maximum in the
middle of July (Figure 3). Positive temperatures were observed throughout the entire preriod, with short-term
frosts occurring in May and at the end of September. The highest monthly average air temperature was found
in July (18.2°C), while the lowest monthly air temperature, which featured a dramatic drop, was found in
September (7.1°C). The end of May was extremely warm with a daily average air temperature of 24°C,
before decreasing to 7 °C.

The PAR followed a similar trend to the air temperature, increasing untill the middle of July before
graduallk/ decreasing towards the end of the season (Figure 3). The highest daily PAR values were found in
June 17" (544.1 pmol m? s and July 8™ (511.5 umol m™ s™), with a sharp drop to the smallest value found
in September 9" (46.2 pmol m? s™). Several local minimum values were found in May and June, which
coincided with drops in air temperature.

1 10.5281/zenodo.7544523
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Figure 3. Seasonal variation of air temperature, photosynthetically active radiation (PAR), WTL (brown line is the surface level,
positive values mean water level below the surface) and the sum of precipitation. The lines show the daily average values, shades
show the minimum and maximum diurnal variation of the feature.

The WTL in the peatland increased in May due to snowmelt and gradually decreased until the end of
the season. Small local increase in WTL occurred after rainfall events. The WTL remained above the
peatland surface for May and the first half of June, before dropping below the surface. The WTL increased
again at the end of August due to intense rain events and a low evapotranspiration rate (Figure 3).

Precipitation events were not evenly distributed throughout the season (Figure 3). Snowmelt caused
the highest rise in WTL and sustained the peatland until the mid-May. Most of the rainfall occured during the
May-June and August-September period With a total seasonal (May-first decade of October) precipitation
amount of 193.7 mm which significantly less the long-term average value of 365 mm.

The seasonal diurnal variation of CO, fluxes for different chambers is shown in Figure 4. The daily
average NEE rate (transparent chambers) changed from slightly positive (0 - 0.9 umol m™ s™) values (carbon
release) in the beginning of May-June to slightly negative (-0.12 - -0.2 pmol m™ s™) values (carbon uptake)
on June 15" and reached its the negative extreme (-2.0 - -2.7 pmol m™ s™) values (carbon uptake) on July
12" (Figure 5a). The NEE turned back to positive values on August 4" and remained positive until to the end
of September when measurements were halted.

The monthly average values of GPP and NEE are shown in Figure 5b. The negative extreme values
(carbon uptake) for NEE (-9.88 g m? month™) and GPP (-34.19 g m? month™) were found in July (the
warmest month with the highest PAR). Other months had positive values of NEE (carbon release) and
negative values of GPP.

Plot 1 and plot 2 exposed in the OTC showed higher variations in fluxes (both negative and positive)
when compared to control plot 5 which had a narrower flux variation (Figure 4). The highest flux variation
was found in August for all transparent chambers.
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Figure 4. Seasonal variation of the CO, fluxes over the season 2022

The R rate increased from the beginning of June (approximately 300-600 C mg m™ day™) to the first
decade of August (approximately 1300-1800 C mg m™ day™) and then decreased until the end of September
when measurements were stopped (Figure 5a). The highest Re, value was found twice on 9" August (1827.8
C mg m? day™) and 23" August (1827.2 C mg m* day™). The chamber located in the OTC (plot 3) showed
the highest flux values variation and number of outlayers in June and July, while the control chamber (plot 4
and plot 6) showed smaller flux values variation in June and July, and higher variation in August.
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Figure 5. Daily (a) and monthly (b) sums of the NEE (green bars), GPP (blue bars) and ER (brown bars) calculated for all
chambers?

The diurnal flux patterns of the transparent chambers during the summer did not vary significantly
(Figure 6a). In September, the range of these values was smaller due to a sharp decrease in air temperature.
The NEE turned to negative values at 5:00-6:00 and turned to positive values at 16:00-17:00. The highest

2 The values for July, where the gap appears, were calculated as mean values multiplied by 30 days
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values (~2.4 pmol m? s™) for all transparent chambers were found in August during the time period 20:00-
04:00, while the negative extreme values (~-3 pmol m? s™) for all transparent chambers were found in July
at noon. Unexpectedly, the shapes of the two chambers with OTC were not similar, but the curve of the

control chamber (plot 5) was close to the OTC chamber (plot 1), which could be explained by the similarity
in vegetation cover.
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Figure 6. Monthly averaged diurnal variations of CO, fluxes for the different chambers (a — the transparent chambers, b —
opaque chambers) in June-September (the shades are the minimal and maximal values). May data are not shown in figure.

The diurnal flux patterns of the opaque chambers for the July-September period were similar (Figure
6b), with the exception of May, which showed a different trend but remained withung the same range of
values. The nightly highest values in the opaque chambers were found during the 21:00-3:00 (~1.3-1.7 pmol
m?2s? in June-August and ~0.7 pmol m? s™ in September). A local daily increase in values was observed
during the 11:00-15:00 time period in July-September, with a significant (higher than night-time flux)
increase of 1.5-1.6 umol m™ s in July-August. The opaque chambers showed a similar pattern to the
transparent chambers, with control plot fluxes not being similar to each other, but one control chamber flux

(plot 6) being close to the OTC chamber flux (plot 3). This may be explained by the similarity in vegetation
cover.

CONCLUSION

The initial results of the CO, fluxe measurements taken at the OTC experiment in the ombrotrophic
peatland (Mukhrino field station) have been analysed. The high temporal frequency measurements of CO,
exchange at the soil-air interface have been implicated from May to October 2022. These data allowed to
estimate the seasonal variation of the CO, fluxes for both control plots (without any manipulation) and OTC
plots (with temperature increase).From June to the beginning of October, NEE, Re,, and GPP have been
calculated. The monthly average values showed a negative NEE (carbon uptake) of -9.89 C g m™? month™ in
July, a negative GPP of -34.19 C g m™? month™ in July, and positive R, (carbon release) of 41.68 C g m™
month™ in August. In 2022, the studied peatland hollows were only a carbon stock in July, while the
remaining months they were a source of CO,. Possibly, this caused by the low precipitation rate in the May-
September of 2022.

The monthly average diurnal variations of CO, fluxes indicated that the main differences between the
fluxes for the various plots were caused by the vegetation cover rather than the air temperature manipulation
(OTC effect). However, further investigation is needed to confirm this hypothesis.

The next step in the research is to determine the statistically significant differences between the OTC
and control plots to reveal the role of air temperature warming on the peatland ecosystems. Additionally, the
role of abiotic factors such as PAR, WTL, precipitation and vegetation cover must be considered and
evaluated as the main factors controlling CO, emissions.
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Knumamuuecxkue uszmenenus 3sa Ilonapuvim Kpyeom npugeiu K RnOGulUEHUIO 200080U MeMNEpamypbl 6030yxd,
VBETUUEHUIO CYMM MUHUMATbHBIX MeMnepamyp 6 6e3MOpO3HbLL Nepuod U YOIUHEHUI0 8e2emayuoHno20 nepuodd. B
3a00J104€HHbIX IKOCUCIEMAX HAUbOIee CUNbHbIM (PAKMOPOM, CNOCOOHBIM CYWECMBEHHO USMEHUMb PACHUMENbHbIU
HOKPO8, SIBIAEMCs 2UOPOIOSUYECKUTL pedicum. Budvl pacmenuii, 3a8ucumvle om YypOoGHs SPYHMOBLIX 600, HONAOAIOM 6
nepeyio epynny pucka ucuesnogenus. B 2014-2016 ze. uzyuena npocmpaHCmeeHHdAss Opeanu3ayus NOnYIAyul 08yx
peokux udos ocorxoswix (Eriophorum gracile u Carex livida) na noxaneno ecmpeuaiowuxcs ¢ Mypmanckou obnacmu
bocamuix MuHepompogHvix mpassauvix boromax. s smux 6uoog xapakmepro ouenvb Huskoe (0.2% oas E. gracile) u
nuskoe (3.1% ona C. livida) npoexmusnoe nokpeimue 6 npedenax OMHOCUMETbHO KPYNHO2O 6Goaoma.
Ipocmpancmeennoe paszmewenue nonyisyuti E. gracile ¢ mpedenax 6onoma npoucxodum na ouenb ManeHvbKou
nnowaou (40 m%), mozoa rkax C. livida sanumaem omnocumensno penpesenmamusnvie noxkpuimus (633 m°). E. gracile
opmupyem manenvkue Gpacmenmul nonyisyuu (8 cpednem 8 M°) 6 paswbix uwacmax 6oroma co cpeouell
yoanennocmoto 70 m. Cpednee uucno eenepamugnvix nobezoe Ha @paemenm cocmasisem 9-10. @pacmenmol
nonyasyuti C. livida — nammnozo xpynmee u cocmasnsiom ¢ cpeonem 211 M npu cpeoueti YOaneHHOCMU COCEOHUX
@paemenmos 30 m. Cpednee uucio eenepamusHvlx no6e206 Ha pazmenm docmueaem npumepHo 2.5 molcsay cuemuvix
eounuy. IIpocmpancmeennas cmpykmypa nonyiayuu E. gracile coomeemcmeyem uzonuposanno-gpacmenmaphot
pazdenvro kracmepnoi, y C. livida - uzonuposanno-ppaemenmapnoii cnnownot. ¥V E. gracile ommeuenst evicoxue
drykmyayuu yucienHocmu 6ceti NONYIAYUL U OMOeIbHbIX PPasMeHmos 8 pasmvie 200bi, KOMOPble OMYACMU 00PAMHO
CBS3aHbL ¢ MeMnepamypou 8030yxa 6 eecemayuonuvlii nepuod. Cospemennvle KIUMAMU4yecKue cO8ueu MOo2ym
npusecmu k ucuesnosenuio E. gracile uz cocmasa 6o2amoix munepompoguvix 6onom, moeda xax oasn C. livida maxas
yeposa omcymcmeyem. Oboum 6udam HeoOX00UMA OXPAHA PESUOHANbHbIX NONYAsyuil. s u3yueHus OHmo2eHe3d
0cobell U MeXaHusMo8 GHYMPUKIOHOBOU Peyisiyuu Yy IMux U008 B03MOICHO UCHONb306AMb UHMPOOYKYUOHHDLIL
nOmMeHyual.

Kumrouessie ciioBa: Eriophorum gracile, Carex livida, Cyperaceae, penkue BUIbI paCTEHHU#, TIPOCTPAHCTBEHHAS
CTPYKTYypa MOMYJISIIUH, TOMYJISALUOHHBIN MOHUTOPUHT, DEHHOCKAHIUS.

Key words: Eriophorum gracile, Carex livida, Cyperaceae, rare plant species, spatial population structure, population
monitoring, Fennoscandia.

SUMMARY

Climatic changes in Fennoscandia resulted in an increased annual temperature, minimum sum temperatures in
non-frost period and a longer growing season [Karlsen et al., 2009; Blinova and Chmielewski, 2015; Marshall et al.,
2016; Rantanen et al., 2022]. Hydrological changes in wetlands are predicted [Kreplin et al., 2021], wherein the most
crucial changes for vegetation cover are expected from water-level drawdown [Gage and Cooper, 2006; Mékiranta et
al., 2018; Salimi et al., 2021].

Species of Cyperaceae are little studied on the population level globally. Also in Murmansk Region, species
from this family were not included in long-term population studies of rare plant species whereas other representatives
from 21 families were put in [Blinova, 2009]. Experimental works with sedges is often neglected because of taxonomic
difficulties and a lack of methods for study populations of this group [Kitamura et al., 2016; Sosnovska and Danylyk,
2017]. Such difficulties became obvious while the IUCN-red data book testing. Of rare sedges studied in this paper
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Eriophorum gracile is included in the regional Red data book and Carex livida is in the Appendix of this book in the
group “Need of monitoring” [Krasnaya..., 2014].

The Murmansk Region (66—70° N), located in the north-eastern corner of Russian Fennoscandia, is a part of the
Atlantic-Arctic zone of temperate belt with a rather mild climate. The region is very heterogeneous. Two latitudinal
vegetation zones can be distinguished: tundra and taiga. So, many boreal plant species reach here their northern limit of
distribution. Our field work has been conducted in the center part of the region in a recently found rich fen [Blinova and
Petrovskij, 2014]. Both study species (Eriophorum gracile u Carex livida) have circumpolar distribution in wetlands of
northern hemisphere [Hulten and Fries, 1986], and they are at the northern range in Murmansk Region [Kuzeneva,
1954; Chernov, 1954]. They are polycarpic perennials. An annual shoot has been selected as a counting unit (Fig. 1). In
E. gracile only the number of generative shoots has been counted in the field. For non-destructive purposes, from
herbarium data, the ratio between generative and vegetative shoots was defined as 1:1. The total population size for this
species has been estimated from this ratio. In population of C. livida, the direct counting in the field has been done on 3-
5 small plots (0.25*0.25 m?). Lately this value has been recalculated according to the area of population subset. Clusters
and subsets (Fig. 2-3) have been distinguished in population structure according to suggested aggregation patterns of
spatial structure in local plant populations [Blinova, 2018]. Marked population subsets have been monitored several
times in the growing period in 2014-2016 years. In the field the boundaries and areas of rich fen and populations
(including subsets) have been estimated with the help of GPS navigation device Garmin Dakota 20, in the lab all data
are further processed using Garmin Software BaseCamp 4.2.5. Nomenclature for vascular plants is given according to
S.K. Czerepanov [1995], for mosses after M.S. Ignatov and O.M. Afonina [1992].

Our results show that extremely low (0.2% for Eriophorum gracile) and relatively low (3.1% mns Carex livida)
population cover is characteristic for a large long-term monitored fen ((Table 1). Spatial aggregation of E. gracile
population is structured on very small area (40 m?) whereas C. livida is established on relatively representative area (633
m?). E. gracile develops small population subsets (8 m?on average) at a distance to next about 70 m in different parts of
rich fen (Table 2). Each such subset contains 9-10 mature individuals on average. C. livida has larger subsets (211 m?
on average) at 30 m away from the neighbor. The size of each subset makes c. 2500 generative shoots. The spatial
population pattern of E. gracile shows isolated subsets with single clusters, whereas of C. livida represents isolated
subsets with merged clusters. High fluctuations of population size and its subsets are revealed in E. gracile from year to
year (Fig. 5-6). The number of generative shoots and air temperature in the growing season (June-September) of the
current year establish negative relationship (Table 3). However, not only climatic impacts influence population size.
These fluctuations varied in population subsets in the same year and were even asynchronous. It implies that it could be
a high cost of reproduction in population of E. gracile. A similar population dynamics have been revealed in population
of Dactylorhiza traunsteineri (Orchidaceae) [Blinova and Uotila, 2012].

This study in one of the northernmost populations of Eriophorum gracile confirms other data from different
parts of its distribution area that populations of this species are very fragmented and show high fluctuations in the
number of generative shoots [Barr 1996; Kédsermann and Moser, 1999; Dickenmann and Keel, 2004; Decker et al.,
2006; Chatters and Sanderson, 2014]. An analysis of spatial structure of populations has been pointed out that
anemochory of E. gracile could be a bottleneck for the population fitness in rich fens conditions, whereas baro- and
hydrochory of C. livida promotes further seed germination and survival. Moreover, reported low seed viability in E.
gracile [Barr, 1996; Anleitung..., 2019], could block recruitment in new sites. Additionally, current climate-changed
impacts could cause an extirpation of E. gracile from floristic composition of rich fens, whereas such a threat is
minimal for C. livida. Both species need regional protection of their populations. An introduction into culture is
essential for further ontogenetic studies and trigger examination of clonal division of labor. The presented work gives
methods for collecting the data set in populations of difficult groups like sedges and grasses to estimate their status of
rarity by the IUCN-testing.

BBEJEHHUE

I'moGanpHOE M3MEHEHME KiuMara 3aTpoHyia0 (PEHHOCKAHIMIO: MOBBICHIIACH TOJOBas TEMIIEparypa
BO3JlyXa, MHHUMAJIbHBIE TeMIlepaTypsl B O€3MOPO3HBIA NEPUOA, a TAKXKE YBEIMYMICS BETeTAI[MOHHBIH
nepuon [Karlsen et al., 2009; Blinova and Chmielewski, 2015; Marshall et al., 2016; Rantanen et al., 2022].
B oTHOmeHMH OCaaKOB TpeHIBI II0XO0 BhIpaxkeHsl [Aalto et al., 2016; Kivinen et al., 2017], ogmaxo
M3MEHEHHE THIPOJIOTHYECKOro pexnMa 3a00J04eHHbBIX TeppuTopuii nporunosupyemo [Kreplin et al., 2021],
W UMEHHO CIaj TPYHTOBBIX BOJ MOXET MOJUPHIMPOBATH MPOAYKTHBHOCTh W COCTaB COOOIIECTB
Oopeanbhbix Ooor [Mékiranta et al., 2018]. Ha mexayHapoanoii konbepenimu “Remote sensing of
vegetation at high latitudes in response to climate change and other disturbances” (2021) namu Obuia
MOJYEpPKHYTa HEOOXOJUMOCTh MHOTOJICTHHX HaONIONEHMH 3a IUIOWIAagbl0 IOKPBITUS HEOONBLIMX
OOBOJTHCHHBIX TMOHIWKECHUH (MOYaKUH) M KUZHEHHOCTBIO TOMYJISALUI PEIKUX BUJIOB PACTCHUH Ha OOTaThIX
MUHEpOTpodHBIX Oonorax 3a [Tonsapaeim Kpyrowm.

CocTrosiHuE PaCTHTEIILHOTO OKPOBaA 3a00I0UEHHBIX TEPPUTOPUI TECHO CBS3aHO C ATUMH NPOLIECCAMU
[Gage and Cooper, 2006; Makiranta et al., 2018; Salimi et al., 2021]. TIpuyeM CIIOXHOCTH OIEHKH
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HPOUCXOSIIMX DKOCUCTEMHBIX COOBITHH BBI3BaHA HE TOJHKO HEIOCTATKOM AKCIEPHMEHTAIBHBIX PadoT
[Beier et al., 2012], Ho yacTo ¥ MOJIHBIM OTCYTCTBHEM (DAKTHUECKUX JAHHBIX I10 YUCIIEHHOCTH KOMIIOHEHTOB
skocucteM. Panee B MypmaHcKoil o6nactH MOAPOOHO H3y4yaid MOMYJSIUOHHYIO OHOJOTHIO
npencTaBuTeneil peakux BUAOB pacteHuil u3 21 cemeiictBa [baumnoBa, 2009], HO OCOKOBBIE HE
paccMarpuBainch. CeMelCTBO OCOKOBBIX B LIEJIOM IUIOXO W3YYEHO HA MOMYJISIIMOHHOM YPOBHE, a C PEAKUMHU
BUJIAMH (paKTHYECKH Hayajiu paboTaTh MOCJE TOro, KaK JJIs rOCyJapCTBEHHBIX MporpamMM, KpacHBIX KHUT U
JAPYroro poja y4eToB MOTPeOOBAIUCH MOAPOOHBIC JAHHBIC IO MX COCTOSHHIO B pernoHax. lyis MHOrHX
BUJIOB 3TOIl CHCTEMAaTHYECKON TPYIIBI OTCYTCTBYET MH(OpPMALUs MO NPOCTPAHCTBEHHON OpraHM3aluu
MOMYJISAIMIA, ¥ W3peaKa MpeCcTaBieHbl aaHubie mo uuciaenHoctu [Kitamura et al., 2016; Sosnovska and
Danylyk, 2017].

Buisl 0COKOBBIX, BBIOPAaHHBIC JUTSl H3YUCHHUS B TAHHOH paboTe, MOTYT OBITh CBA3aHBI C PETHKTOBBIMH
coobIecTBaMK TO3IHETO TocIereaHnKoBoro Bpemenn [Conaghan and Sheehy Skeffington, 2009; Hajek et
al., 2011]. Tlostomy oOleHKa MX CTaTyca B MEPHOJ KIMMATHYECKUX H3MEHEHHH OCOOCHHO aKTyalbHa.
Eriophorum gracile umeer ouenp nokanbHOE pacrpoctpaHeHue B EBporie, n Ha rpaHmie apeaia 0COOCHHO
penok; 611 BKItoueH B Kpacuyro kaury Bocrounoii ®ennockanauu [Red ..., 1998], B HacTosIee BpeMs — B
KpacHom crmcke cocyaucteix pacrennit EBpomsl [Bilz et al., 2011]. B Poccun B 3aHECeH BO MHOTHE
perronanbHble KpacHbie kHUTH, B TOM uncie B Mypmanckoi [KpachHas ..., 2014]. Carex livida naxoaurcs B
«IlepedHe 0OBEKTOB KHUBOTHOTO M PACTUTEIBLHOIO MUpa MypMaHCKOW 00J7acTH, HyKAAIOIIHXCS B 0COOOM
BHHMaHHUU K MX COCTOSHHIO B MPHPOAHOU cpeme Mypmarckoit obmacti» [Kpacuas ..., 2014] u panee B
Kpacupix kaurax PCOCP [KpacHas ..., 1988] u ®dennockanmuu [Red ..., 1998].

Lenb nanHoi pabOTHl — U3YyUUTH MPOCTPAHCTBEHHYIO CTPYKTYPY W OLIEHUTH YHCICHHOCTD MOMYJISINN
Eriophorum gracile u Carex livida na 6orarom MuHepoTpO)HOM TPaBSIHOM 0OJOTE B IEHTPAIBHON YacTH
MypmaHCKoii 067aCTH, a TaKXKe MPEJICTABUTh POTHO3 WX JANbHEHIIET0 CYIIECTBOBAHUS IIPH COBPEMEHHBIX
HU3MCHCHUAX KJIHNMaTta.

OBBEKTBI U METOJAbI UCCJIEJOBAHUA

Mypmanckass o6m. (66—70° c.am.) HaxomWTCS B AaTJIAHTHKO-apPKTHYECKOW KIUMATHYECKOW 30HE
yMmepenHoro mosica [SIkosies, 1961]. Bomblias 4acTe ee TEPPUTOPHUN PacroiiokeHa cesepHee IlossipHOrO
Kkpyra. Hamm paGoTsl mpoBeaeHsl B OacceliHe p. HUBOCTpOBCKas Ha y4acTKe €e CPEIHEro TEUSHHsI, MEXKIY
BOCTOYHO—FOTO-BOCTOYHBIMU OKPECTHOCTSIMH T. ATIATUTHI U CEBEpPO-3alagHbBIMU CKJIOHaMH T. JlomomMuToBas
[biinnoBa u IlerpoBckuii, 2014]. Ilomynsiquu OCOKOBBIX H3Yy4ald Ha MYIIMIEBO-ITyXOHOCOBO-OCOKOBOM
oonote (moch_fenl), koropoe OTHOCUTCSI K MUHEPOTPOPHBIM HU3UHHBIM 0OJIOTaM.

BonoTHBIE MaccHB OKpYXKEH JIECHOM pacTUTENBHOCTBIO C YYacTHEM COCHBI, eld W Oepe3bl C
MOXOKEBEIPHUKOM B KYCTAPHUKOBOM sipyce. Mo3andHbIil MOKPOB 0O0JIOTa IPENCTaBIeH yYacTKaMH C
nomunupoBanuem tpaB (Menyanthes trifoliata, Triglochin maritima, Baeothryon alpinum, Eriophorum
latifolium, Pedicularis palustris, Carex lasiocarpa, Sanguisorba officinalis). TTomynsiuuu peakux BHIOB
pacrennit (Dactylorhiza incarnata, Schoenus ferrugineus, Carex hostiana, Hammarbya paludosa,
Gymnadenia conopsea, Listera ovata, Eriophorum gracile) Bcrpeuarorcst criopaainuecki. MoXoBO# MOKPOB B
mpezienax BCero 00I0Ta XOpOHIO pa3BUT. B MpHCTBOMBHBIX Kpyrax momuHupyroT Aulacomnium palustre,
Hylocomium splendens, Straminergon stramineum, Rhytidiadelphus triquetrus, na kouxax Sphagnum warnstorfii,
Tomenthypnum nitens, B mommxkenusx Limprichtia revolvens, L. cossonii, Campylium protensum, C. stellatum,
Scorpidium scorpioides. Bcero ormeueno 149 BumoB pacTeHUI.

B nienTpanbHoil 9acTu mymmnieBo-IyXOHOCOBO-OCOKOBOTO 0OJIOTA PACIIONOKEHO JBa HEOOMBIIHNX 03epa U
PSUT MEJIKHX JIMHEHHBIX TOMKKMX TOHIKCHHH, TPUMBIKAIONMX K HUM. B ofHOM 13 03ep npucytctByror Menyanthes
trifoliata, Utricularia intermedia, 6opmop cocrasmsor Carex livida, C. limosa, C. paupercula, Andromeda
polifolia, mxu Limprichtia revolvens, Scorpidium scorpioides, a Taike Ha HeOosbiioM ydacTke Hammarbya
paludosa. B HeckobKUX HEOONBINNX 3aTMBAcMBbIX MOYaXHHAaX oTMedeH Eriophorum gracile. B apyrom osepe,
Ooree TIyOOKOM W C TIpUMOAHSTONW OeperoBoit smHueid, momunaupyer Carex lasiocarpa. Ha BoctouHoit
nepudepun 6ooTa Ha HEOOJBIIOM TONKOM ydacTke BcrpedaroTcs Hammarbya paludosa, Eriophorum
gracile, B Mmenee o0BoHeHHO# yactu Dactylorhiza incarnata, u 6imke k iecHoit yactu Listera ovata.

O6a Buma ocokoBeix (Eriophorum gracile u Carex livida), BeiOpanHble B KadecTBe OOBEKTOB
WCCIEAOBAaHMSI, - [HUPKyMOOpeanbHBIC BHJABI, 3aHAMAIONINE OOIMMPHBIA apeadl B 3a00J0YCHHBIX
MeCTOOOUTaHHSAX XOJOAHBIX M YMEPEHHbIX 00JacTsx ceBepHoro moiymiapusi [Hulten and Fries, 1986]. B
MypMaHCKOW 00MacTH 3TH BUABI JIOCTUTAIOT CEBEPHOrO Ipenena B cBoeM pacipoctpaneHun [Kysenesa,
1954; Yepnos, 1954]. Vx xu3HeHHbIe (OPMBI — CXOXKH. DTO - MHOTOJIETHHE MOJIMKAPIINYCCKHE TPaBbI,

204



UMEIOIINE JUTMHHBIC TI0JI3y4YHe KOPHEBHINA M HApacTaIOIINe CHUMIIOJHAIBHO; CKJIOHHBI K OOpa30BaHUIO
KJIOHOB.

DUTOICHOTHYECKOM CUETHOM equHuIeii ObLT BeIOpaH mober (puc. 1). Kak GbUT0 MpeaioxkeHo paHnee
JUISL U3yYeHHs MOMYJISIIUi penkux BuaoB pactenuit [Blinova, 2016], Beigensiin 1Ba HepapXUueCKUX YPOBHS
B MIPOCTPAHCTBEHHOM CTPYKTYpe MOMYJISALUii: 1-i ypoBeHb — arperarus oco0eil B kracmepul, 2-ii ypOBEHb —
arperanysi KJIacTepOB B U30UPOBAHHble NONYIAYUOHHble ¢hpacmenmbl. [lon KiaacTepoMm (CKOIUICHHEM)
MOHUMAJI! COBOKYITHOCTh paMmeT BO3JIE OJHOTO WIIM HECKOJIBKHX, PACIOJOXKECHHBIX PSAAOM, MATCPUHCKHX
pacrenuii (puc. 2).

: g : A s g il
Pucynok 1. Buewnnii Bun resepatuBaoil oco6u Eriophorum gracile na mymmieBo-myxoHOCOBO-0COKOBOM 00I0TE B
OKpecTHOCTSX I'. Anatuthl (MypMaHcKas 0011.) B iepuoy uBererus (25.06.2014).

|
Pucynok 2. Buewnuii BHJ TIeHepaTHBHBIX W BereraTHBHbIX noberos Carex livida B kiacrepax momyisinud Ha

ITyIITHIIEBO-TTyXOHOCOBO-OCOKOBOM 0OJIOTE B OKPECTHOCTAX T. Amatutel (MypmaHCKas O0JI.) B TEPHOA IBETEHHS
(18.06.2015).
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[MomynsAIMOHHBIA HW30JIMPOBAHHBIN (PAarMEHT pPacCMaTPUBAIM KAaK COBOKYITHOCTh M3 HECKONBKHX
KJIACTEPOB, OTTPAHUYCHHYIO OT APYTHX (parMeHTOB MOMYIISIIUY He3aCEJICHHBIMU y4acTKaMHt MPOCTPAHCTBA
(puc. 3). Ilox nonymsiuyeil HOHUMAIH JOKAIbHYIO NONYAAYUIO B TIpEeNiaX H3y4aeMoro 00J0Ta, COCTOSIIYIO
W3 TOMYJIAIMOHHBIX ()parMeHTOB. THIBI MPOCTPAHCTBEHHON CTPYKTYpBI TOMYJISIANA XapaKTePU30BAIU 110
knaccudukaun U. B. bauaosoii [2018].

/

Pucynoxk 3. ®parment nonyisuuu Eriophorum gracile Ha myimieBo-nyxoHocoB0-0COKOBOM GOJIOTE B OKPECTHOCTIX

r. Anatutsl (MypMaHckast 0011.) B nepuoa mogoHomeHus (11.08.2015).

B noneBbIX yclOBHAX KapTHpOBaHHME TpaHUL] OONOT M MOMyIsIIMi (M UX (DparMeHToB), a TaKKe
onpeneneHue ux miomanaeii npoonmwin GPS-nasuratopom Garmin Dakota 20. B naGoparopun orMedeHHbIE
MapuIpyTHbIE TOYKA W TPEKH MepeHOCHIn u3 KapThl namatu GPS-naBuraropa B mporpammy BaseCamp
4.2.5, yCTaHOBIICHHYIO Ha MEPCOHATLHOM KOMITBIOTEPE. DTy e MPOrpaMMy MCIIOIB30BAIN JJIsl TOCTPOCHHUS
kapT. Busyanusaius TpekoB mis momynsinuu Eriophorum gracile Ha kapte MMeeT MOrpenIHOCTH H3-3a
MaJieHbKUX IuIomianed. [loaToMy ompeneneHue IUIoONiaaed (parMEeHTOB MPOBOAUIM  OTACIBHO,
HETIOCPEAICTBEHHO B TOJIe, U B 3X-KpaTHOW MOBTOPHOCTH. Kakaplil (parMeHT MOmyNsuuu OOXOAMIH IO
nepudepruu 1 UCTIONB30BaH (DYHKIIHMIO HABUTaTOpa JUI ONpeesICHHS TUIOIA/IH.

3akapTUpOBaHHBIC MOMYJIAIMOHHBIE (parMeHTsl Eriophorum gracile obcmenoBanu exeroaHo B
teuenne 2014-2016 71r., oTMeuyas 4YWCIO TEHEPATHBHBIX pACTEHMH W JPYTHe XapaKTePUCTHKH
(pmopuctuueckuii cocras, a3y CE30HHOIO PA3BUTHUS, SKOJIOTHUYECKUE XapaKTEPUCTUKU BOJTHOW cpenbl). Y
3TOr0 BHJAa NPHUOPHUTET OTIABAJICS YHMCIY TE€HEPaTHBHBIX IMOOErOB, KOTOPBIE LEIWKOM MOJCUMTHIBAIN B
KaXX10M (bparMeHTe TIOITYJIALIAH. 9t0 6])1.]10 CACTIAHO B HECIAX COXPAaHCHUA MaJIOYHUCIECHHOMN NOIyJIALIH,
ITOCKOJIBKY 663 BBIKONIKY WJIM W3BJICUYEHHUS YacTel paCTeHI/Iﬁ M3 IJIaBarOMIUMX MOXOBBIX HOAYIICK TOYHBIN
MOJICUET BEreTaTUBHBIX 1100ET0B ObUT HEBO3MOXEH. OLICHKY YMCIla BETeTaTUBHBIX 1MOOETr0B JeJaiu, UCXO0s
13 MOP(OJOrHUEeCKOr0 aHalin3a IMOA3EMHON YacTh cOOpaHHBIX B TrepOapuii oOpasioB. Pabouum ObuIO
npuHsATO cooTHomenue 1:1. OpgHako 3Ta XapakTepucTHKa HyKAaercss B yrouHeHuH. OIeHKa pasmepa
MOMYyJSIMKA TOJNBKO TIO0 YHCIYy TEeHEpaTHUBHBIX Mo0OeroB mnpeamnpussata B Wpnangum u @PpaHuuum mis
pasHopasmepHbix monyssinuii  E. gracile [Guyonneau 2006; Conaghan and Sheehy Skeffington, 2009].
IToacueT COOTHOIIEHHUS YHCIa BETeTATHBHEIX M Te€HEpaTHBHEIX moberos y Carex livida mposoanmum B 2015 .
Ha 3—5 miomaaKkax ManeHpkoro pasmepa (0.25%0.25 M%) B Tex MecTax, M3 KOTOPHIX 00pasiibl cOOMpain B
repbapuii, ¥ B AaJbHEHIIEM MEPECUUTHIBAIM Ha IUIOIAAHM (parMeHTOB. B mepcriekTuBe Ui M3ydaeMbIX
BUJIOB B TIOJIEBBIX YCIIOBHSX BO3MOXEH Ooliee TOAPOOHBIN ydeT X JeMorpaduyeckoil CTpYKTyphl C
BBIJICJICHUEM TTOOETOB, Pa3IMYAIOIINXCsl YHCIIOM JIMCTHEB, KaK 3TO MOKa3aHOo Juis OoJiee pacpOCTPaHEHHBIX
BU10B 0cokOBBIX [Tolvanen and Henry, 2000].

[lomeBble naHHBIC CTATHCTUYECKH 0O0pabOTaHBI, B BHIOOpKAx MOIy4eHBI cpenHue (X), craHgapTHOE
oTtkinoHeHus (SD), MUHMMyM M MakCUMyM 3HaueHHM (min-max). [Jjis YCTaHOBJCHHS CBS3H MEXIY
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TEeMIepaTypHbIM (AKTOPOM H YHCICHHOCTHIO TOMYJISIIMNA TMPUMEHSUIM PETPECCHOHHBIN aHalu3 |
ucronb3oBanu mporpammy PAST (Hammer et al., 2001). I'paduueckast HHTEpIIpeTays JaHHBIX IIPOBEIEHA
¢ nomomuisio nporpammsel EXCEL. Jlanasle o TeMmepaType BO3AyXa MPUBEICHBI 1O METCOCTAHIIUU T.
AnaTuThl.

Homenknarypa st cocynuctsix pactenuii mpuseaeHa C. K. UepenanoBy [1995], Mox000pa3HbIX 1m0
M. C. UrnaroBy u O. M. Adonunoii [1992].

PE3YJIBTATBI

Eriophorum gracile

[Inomane, 3ansaras nomysmueil ergracl Ha oOIMHMPHOM MYIIMIIEBO-TTYXOHOCOBO-OCOKOBOM 00JIOTE
mwiomanso 20 243 M2, OblIa HE3HAYUTENbHONW M cocTaBiusuia 40 M. [Monynsuusa uzBectHa ¢ 2014 1. u
cocrosuia u3 AT GparMeHToB (B 2014 1. OBUIO BBISBICHO TOJBKO YETHIPE), PACTIONOKEHHBIX B IEHTPATHHON
¥ BOCTOYHOM 9acTu 00sioTa, Ha pacctostHuu 14—123 m npyr ot apyra (puc. 4). Tpu U3 HUX MHOTOYTOJIBHON
dopmsrL, pasmepom 9—15 M2, oBTOpSUTH OKpymIIyIo popMy MouaxkuH. J[Ba ¢parmenta — Hebonbmue (1.5-2.4
M?) U BBITAHYTBIC 10 FPAHHIE 03EPKa.

Wup/gonr rrrr°mMm.mmm’ WGS 84 E33° 28.600 E33° 28.650' E33° 28.700' E33° 28.750' E33° 28.800'

ergraci_1

008°CE -L9N
008°CE «L9N

carlivi_2

T Te——
/erg rac1_2
ergraci_3
e

carlivi_1

carlivi_3

0SL°ZE oLON
0GL'CE oLON

@ ergraci_4
ab ergraci_5

00L°ZE «L9N
00£°2€ «L9N

E33° 28.500' E33° 28.550' E33° 28.600' E33° 28.650' E33°28.700' E33° 28.750' E33° 28.800'

noBanshan kapra

om 3Bm 70m 105 m 140 m

Pucynok 4. TlpoctpascTBeHHas! CTPYKTypa momy isinuii ocokoBsix (Eriophorum gracile u Carex livida) na nymmreso-
ITyXOHOCOBO-OCOKOBOM 00JIOTE B OKpPEeCcTHOCTSAX T. Amatuthl (MypmaHckas o0:n.): ergracl_1-5 — 3amrpuxoBaHHBIC
¢bparmentsl nonyssuii E. gracile, soizenennsie TemMHo-cepoit nunueit carlivl 1-3 — C. livida. JlomonauTensHo B
[eHTpe 60JI0Ta OTMEUYCHBI HEOOJIBIIIHE 03epa U APYTHE TOMKHE MTOHKESHHS.

OOmas 4YUCICHHOCTh MOMYJSALMH COCTaBWiIa 96 enuHHL, CpPeAHss YHCIEHHOCTb TIE€HEPaTHBHBIX
noberos B kaxaoM ¢pparmente — 9-10 (tabm. 1, 2).

Taoauna 1. OcHOBHBIE 1eMOTrpadrUeCcKie XapaKTePUCTHKH MOMYIISIAA PEIKUX BHUIOB OCOKOBBIX
Eriophorum gracile (ergracl) u Carex livida (carlivl) na mymmiieBo-myX0HOCOBO-OCOKOBOM 00JIOTE B
MypmaHCKO# 00acTH.

okazarenu | Ilnomane | Ilnomans IIpoextnBHoe | Ynciaennocts nonyisimuu | CpeqHsist IIOTHOCTD

6ooTa, MOIYJISALNY, | HOKPBEITHE (cpenmsist, min-max), MOMYJISALINH Ha 1M2,
M2 M2 MOIYJIAIU Ha CUYCTHBIC CIUMHUIIBI CUCTHBIC CIMHUIIbI

Buna (ron) 6onore, %*

ergracl 96: 48v+48 g

(2014-2016) 20243 40 0.2 (18-170) 24

carlivl 27852: 20256v+759649

2015) 20243 633 3.1 (27852-27852) 44.0

Ipumeuanue. B3pocislie ocobu pa3zienieHsl Ha B3pocible BeretaTuBHbIe (V) U reHepatuBHbIe (§). B ckoOkax
yKa3aHbl MUHUMaJIbHOE (MIN) 1 MakcuMaibHoe (MaX) 3Ha4eHHsI. *— COOTBETCTBYET OTHOCUTEIBEHOM
IJIOIA/IH, 3aHATOM MOMyIALUEH.
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Ta6auna 2. OcHOBHBIE CTPYKTYPHBIC XapaKTEPUCTHKH MPOCTPAHCTBEHHOW OPTaHU3AINH TTOMYIISIUH
€IKUX BHUIOB OCOKOBBIX Ha ITyIITHIIEBO-ITYXOHOCOBO-OCOKOBOM 00Ji0Te B MypmaHcko# obiactu B 2015 1.

IMoxazarenu Cpennee uncno | Cpensss Cpennee uncino | CpenHas
¢parmeHTOB IUIOINAAb TCHEPATUBHBIX | YAaJCHHOCTh
MOTTYJIALIAN (dbparmenra, moOeroB Ha COCEITHHUX
Bun M’ (hparmeHT (dhparMeHToB, M
4.7+0.6 8.0+5.9 9.6+8.3 66.3+£51.3
Eriophorum gracile (4-5) (1.5-15) (0-34) (14-123)
3.0+0.0 211.0£125.5 | 2532.0+£1930.0 30.0+£9.9
Carex livida (3-3) (115-349) (998-4699) (23-37)

Ipumeuanue. Jlanusie npuseneHsl B popmare X£SD, rae X — cpenneapudmernyeckoe 3nadeHue, SD —

CTaHAapPTHOC OTKJIOHCHHUC. B ckoOkax YKa3aHbl MUHUMAJIbHOC 1 MAKCUMAJIbHOC 3HAYCHUA.

MOHUTOPUHT YHCICHHOCTH reHepaTuBHBIX M00eroB B 2014—2016 rr. mokasan BEICOKYIO TUHAMUKY HX
grcia: 48+38 ocobeit. B 2015 r. aTa uncnennocts Obiia Haubombmas — 170 exuaui (85 TeHepaTHBHBIX H,
UCXOIs M3 Halleld METOIOUKH IoacueTa, 85 BereraTwBHBIX). Ilomymsiuus — o4eHb MajlOYHMCICHHAs, YHUCIIO
TeHEPAaTHBHBIX TT0OETOB Ha (hparMEeHT OYeHBb BapruadeNIbHO 10 TofaM (puc. 5) u u3Mensercs ot 0 1o 34 (puc.

6).

Yucno reHepaTMBHbIX No6eroB
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Pucynok 5. VlaMenenne 4rCcIieHHOCTH TeHEPATUBHBIX 00eroB B monyisinuu Eriophorum gracile na nymmueso-

ITyXOHOCOBO-0COKOBOM Ooiore B Mypmanckoit oomactr B 2014-2016 r. O6riee 9uciio reHepaTUBHBIX MOOETOB
MIOKa3aHO Ha JIOTIOJIHUTENHHOM OCH OpJMHAT.
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Pucynok 6. laMmenenne 4uciieHHOCTH T€HEPATUBHBIX OOETOB B OTAENIbHBIX (hparMeHTax nomyssinuu Eriophorum

gracile Ha myHmHIIEBO-ITyXOHOCOBO-O0COKOBOM GoioTe B MypMmaHckoii obiactu B 2014-2016 .
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HecmoTpss Ha TO, 4YTO TpEXJETHWUH TMEpUON WCCIEIOBaHUS HEJIOCTATOYCH ISl TIOJHOIIEHHOTO
CTaTHCTHYECKOT0 aHaJn3a, Mpe/IBapUTesIbHbIC TaHHBIC MOKa3bIBAIOT B momyssinuu E. gracile orcyrcreue
CBS3M MEXKIY 4YHCIOM TCHEPATUBHBIX IMOOETOB M TEMIIEPATypOd BO3/AyXa B BETCTAIMOHHBIA TEPUOI
MPEIBIIYIIEro rojla ¥ CYyINECTBOBAHUE YMEPECHHOW OTPHUIATCIbHOW JIMHEHHON CBSI3W C TeMIepaTypou
BO3/[yXa B BETETAIIMOHHBIN TIEpHOJT HacTOsIIero roaa (tadm. 3).

Dkonoruveckre ocobeHHocTr nomyssiiuu Eriophorum gracile 8 cpensem tedenun p. HuBactposckast
CJICYIOIUE: OYeHb HU3KOE MpockTUBHOE MOKphITHE (0.2%) B mpepenax OTHOCHUTEIBHO KPYITHOTO 0O0JI0Ta,;
MOMYJISIIHA COCTOUT u3 Hebomprmmx (1.5-15 M?) H30JIMPOBAHHBIX (DPArMEHTOB C Pa3HOM YAaIeHHOCTHIO APYT
ot npyra (ot 14 mo 123 m). B ctpykType pparMeHTOB ¢ HU3KOU IIIOTHOCTHIO TI00eroB (2.4 Ha 1 M?) MOXKHO
BBIJICTTUTh HECOMKHYTBIE MTPOCTHIC KJIACTEPHI C TCHEPATUBHBIMY W OTACIHLHO C BET€TaTUBHBIMU TOOCTaMHU.
[IpocTpancTBeHHAas CTPYKTYpa MO JISIIIAN COOTBETCTBYET W30JIMPOBAHHO-(PparMeHTapHON
pas3ieabHOKIACTEPHON. TpeOyIOTCsl JTOMONHUTENBHBIC HCCIEIOBAHUS IO OHTOTCHETUYECKOW CTPYKType
KJIaCTEPOB.

Tabauna 3. KoaphumeHTs perpeccuy U CTAaTUCTHKA IS aHAIN3a CBS3H YKCila TeHePaTUBHBIX TOOETOB
Eriophorum gracile ¢ Temneparypoii Bo3myxa B BeretannonHoi nepuon npeasiyaymiero (T 2013-2015) u
nacrosiero rojga (T 2014-2016).

Benuuunsl Coeff. SE t p R®
IlepemeHHBIE
Uwrcno reHepaTuBHBIX TOOEroB 94.36 65.12 1.45 0.18
T 2013-2015 0.98 2.85 0.34 0.74 0.07
T 2014-2016 -8.37 4.01 -2.08 0.06 0.31

Ipumeuanue. BpiOOpKa dHCIA TEHEPATHBHBIX MOOETOB OBbLIA COCTABICHA M3 JAHHBIX IO KAKIOMY
¢dparmenty momysaiun. Coeff. — xoaddunment perpeccun, SE — Crammapthas ommbka, t — KpHUTepHi,
P — ypOBeHb 3HAYHMOCTH, R? — KOS)DUIHEHT AeTepMUHALIN.

Carex livida

[Monynsus carlivl. Ha 3TOM e MyIIUIEBO-ITyXOHOCOBO-OCOKOBOM 0O0JIOTE 3aHUMajla OTHOCHUTEIBHO
mwiomans 633 M2 Dra MOMYJISALIMS COCTOSUIA U3 TPeX (PparMeHTOB, PACIOIOKEHHBIX B IICHTPAJILHOW YacTH
6ooTa, Ha paccrosHuE 23—37 M pyT OT Apyra (puc. 4). Bce onn Op1TH BRITAHYTOM QOpMBL, pazmMepoM 115—
349 M2, C OJHOM CTOPOHBI OKANMIISISI IIEHTPAIBHOE O3€PII0 M OJHO M3 JWHEHHBIX TONKHUX MOHIKEHUU IO
JTUHAU cToKa. KakIplii TOMyIISIUOHHBIN (pparMeHT COCTOSIT U3 COMKHYTHIX KiacTepoB. O0Ias YUCIeHHOCTh
MOMYJISIMNA COCTaBHJIa OKOJO 28 THICSY €AWHHMII, CPEIHSSI YUCICHHOCTh TeHEPATHBHBIX MOOETOB B KaXKIOM
bparmente — 2.5 Toicsiuu enunuUIl (Tadi. 1, 2). YUCI0 BEreTaTUBHBIX PaMeT MPEBBIIIAI0 T'eHEpaTHBHbBIE B 3
pasa.

Dkonorudeckue ocobeHnoctn momymsiuuu Carex livida B cpennem teuenun p. HuBacTpoBckas
CIeyIoNIre: HHU3KOe INPOeKTHBHOE NOKpbiTHe (3.1%) B mpemenax OTHOCHTEIBHO KpPYIHOTro O0JIO0Ta;
MO AUCKPETHA B MPOCTPAHCTBE M XapaKTEPHU3YyeTCs BBICOKOW YMCIEHHOCTHIO ocobeil. B cTpykrype
KaX/10ro parMeHTa TPy IHO BBIIEINTH HEPAPXUUECKUI YPOBEHD KIIACTEPOB B BUY OTHOCHUTEIHFHO BHICOKOH
II0THOCTH 1106eroB (44 Ha 1 M°). OHTOreHeTHUECKas CTPYKTYpa KaK KJIacTepOB, TaK U (PParMeHTOB, a TAKKe
WX YUCIIEHHOCTh M MEXKTo/I0Bas JMHAMHKA TpPeOYIOT JOMOJHUTENBHOTO u3ydeHus. [IpocTpaHcTBeHHAs
CTpYKTypa TIOMYJISIIMM COOTBETCTBYET H30JIMPOBAHHO-(pparMeHTapHON CIUIONIHOW, 4YTO OTpaXkaeT
ONTHMAJILHYIO KHU3HECTIOCOOHOCTH MOIMYJISIIUH P Y3KOH SKOJIOTMYECKON aMILTUTY/IC.

OBCYXJIEHUE

B macrosiee Bpemst BCe elle HEIOCTATOYHO JAHHBIX JUIS MOAPOOHOTO aHajaM3a MPOCTPAHCTBEHHOMN
CTPYKTYPBI PEAKUX BUIOB OCOKOBBIX B MypMaHCKOU oOmactr. MeXIyHapOmHBIN TOAX0, MPEITOKCHHBIH
IUCN, mpenycmaTtpuBaeT CTAHAAPTH3ALMIO JJIs OMpPEICICHHS CTaTyca PEIKHX BHJOB U OJHHM H3
KpPUTEPUEB SABJISIETCA pa3Mep IUIONIAAM, 3aHMMaeMoil mnomyhsiued. Ilnomanp nomynasiudid JBYX BHJIOB
ocokoBsix B 2015 . cocrasmra 40 m®> y Eriophorum gracile n 633 m° y Carex livida. Taxum o6pasom, y
omHoro Buaa ocokoBbix (E. gracile) onma Oblma HaMHOrO MeEHbBIIE TPATUIIMOHHO OIUCHIBACMON B
reo00TaHUYECKUX HcciaenoBanusx miomam 10m X10 M, U ObUTa BTOPOM TO pasMepy MOCHe CaMbIX
Mayenpkux momyiasiuii Hammarbya paludosa (Orchidaceae), w3BecTHOH M3 3TOro XK€ MECTOOOHUTAHUS
[bamnoBa, 2003]. V Broporo Buma ocokoBeix C. livida miomanp momynsmuu Obiia 6GoJblime MPOOHBIX
reo00TaHUYECKUX TUTOMIA/ICH M COMOCTaBUMA ¢ TUIONIA b0 momyssiuit Gymnadenia conopsea (Orchidaceae)
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Ha wm3yuyaembIx Oojorax [Blinova, 2016]. Jlas o6omx BHIOB OCOKOBEIX XapaKT€pPHa IMCKPETHOCTH
MOIyJIsIIMiA, ocoberno 3ametHas y E. gracile. Y apyroii penkoit nHa Ykpanne ocoku Carex dioica miomanp,
3aHATAs MOMYIANMAMHE BapbupoBama oT 900 mo 30 Teicstu M” [Sosnovska and Danylyk, 2017], uro, B
CPaBHEHHH C HAIIMMH JJAHHBIMHU TI0 PEAKHM OCOKOBBIM MypMaHCKOW 00JIaCTH, 3HAUYUTEIBHO MPEBBIIIACT UX
wioniagn. Jlake 5TH HeOOJbIIME CpPaBHEHHS IOATBEPIKIAIOT PEIKOCTh OOOMX BHIOB OCOKOBBIX B
MypmaHCKo# 00acTH.

UuMCIeHHOCTh TCHEPAaTUBHBIX MOOETOB B MOMYJISIMYU KpaifHe MaJoduclIeHHa B ciydae ¢ Eriophorum
gracile (48+38 moberos B 2014-2016 r1r.). OCOOEHHOCTBIO 3TOT0 BHAA SBISIOTCS TAKKE BBICOKHE
(bayKkTyanuyu YHCIEHHOCTH KaK B pasHble ToAbl (puC. 5), TaKk U MEXIy OTHEIbHBIMH (QparMeHTaMu
nonyysiuu (puc. 6). BeIsBICHO, 4TO OHM HE SIBISIOTCS CHHXPOHHBIMH, YTO TIOKa3bIBACT CHIIBHOE BITHSIHUC
HE TOJBKO BHEIIHMX (KIMMaTHYECKUX, OCOOCHHO M3MCHCHHE TEMIICpaTypbl M YPOBHS OOBOJHCHHOCTH)
(bakTOpOB, HO M BHYTPEHHHX (HAIpHUMEp, PeCypCHbIC NMOTEpH Ha LBETEHHE U IUIojoHOIIeHue). [Toxoxas
CTpaTerusi pa3BUTHsI M3BECTHA Y JPYrOT0 PEIKOro BUIa M3 cemeiicTBa opxuanbix Dactylorhiza traunsteineri
[Blinova and Uotila, 2012]. B otnuumne ot manenbkux nonymsinuid E. gracile, uncnennocts Carex livida
COCTABIISICT THICSIYM €MHHUII C IPe00IIalaHieM BEereTaTUBHAIX paMmeT. [IToTHOCTh momy nsauii 1ByX BHIOB Ha
IM? Takke orTmmuaercs: 2-3 mobera y E. gracile m 44 y C. livida (tra6m. 1). Jlns cpaBHEHHS 9HCIIO
renepaTuBHEIX moderos Carex dioica na Yxpaune Ha 1 M° Bapsupyer ot 45 10 241 [Sosnovska and Danylyk,
2017].

ITpoBeseHHbIe B pa3HbIX 4acTsax apeana Eriophorum gracile uccnenoBanus taxke MOKa3aliu, 4TO JJIs
MHOTHX TMOMYJISLIUA XapakTepHa (ParMeHTUPOBAHHOCThb, TEHICHIMHM K CHI)KCHHIO YHCICHHOCTH |
MaciraOHble (UIyKTyallid 4YWciia TeHepaTHUBHBIX mooOeroB [Barr 1996; Kisermann and Moser, 1999;
Dickenmann and Keel, 2004; Decker et al., 2006; Chatters and Sanderson, 2014]. Ilpomycku ero
MECTOHAXOXK/JICHUI BO BpEMsi BEreTallMk M I[BETCHUS BIIOJHE BEPOSTHBI, TTOCKOJIBKY BO BpPEMsi CE30HHOTO
pa3BuTHs 0coOu Hanbosee y3HaBaeMbl B epuos riogoHomeHus [Conaghan and Sheehy Skeffington, 2009].
[Tpu cunbpHON (HparMEHTUPOBAHHOCTH MAJICHBKHX TOIYJISIINI U BBIPQKEHHBIX (IIYKTyaIlHsX TeHEPaTHBHBIX
Nno0eroB BIUIOTh OO MX IIOJIHOTO OTCYTCTBHS (Kak B pasHbIe TOJABI, TaK W B OTACJIBHBIX (parMeHTax
HOMYJISAIMKA) MOXKHO JIETKO «IIOTEPATHY MOMYJSIHI0. Psia JIUTEpaTypHBIX [JaHHBIX 00 HCUE3HOBCHUH
MCTOPHYECKUX TMOMYJISLIUA U CITydalHBIX HAaXOJKaX HA CTAPOM MECTE CIIyCTs JECSATHUIICTHS TOATBEPKIACT
sro [Barr 1996; Kisermann and Moser, 1999]. IlostoMy mist 3TOro BHaa 0Os3aTEIbHBIM SIBISETCS
KapTUPOBaHHE MECTOHAXOXKICHHH.

WurepecHoii ocobeHHOCTBIO momystsiuid Eriophorum gracile na ro)xHO#t rpaHHIle pacripocTpaHSHUs B
Ilrate IlencunpBanmst (CILIA) ObpUT HM3KHI TPOLIEHT >KU3HECIIOCOOHBIX ceMsH (okomo 5% Ha mober),
BO3MOXKHO H3-3a HECOBMECTHMOCTH IBUIBIIBI /IS MCKIFOUeHUsI camoonbuieHus [Barr, 1996]. B ycnoBusix
skcriepumenTa B IlBeitnapun cemena E. gracile me npopacramu [Anleitung..., 2019], uto MoxeT OBITH
TaKKe CBS3aHO C MX HHM3KMM KadyecTBOM. [l03TOMy HM3KOE CeMEHHOE BO300HOBJIEHHE IaHHOTO BHUA
NpPE/CTAaBISsIeT YA3BUMBIA OSTan JKM3HEHHOTO NUKiIa W TpeOyer u3ydenus. B IleHcwinbpBaHMM HU3Kas
TUIOJIOBUTOCTh B3POCIIBIX 0CO0CH KOMIIEHCHPOBAIach 00pa30BaHUEM OOJIBIIIONO YHCIIa BETeTATHBHBIX paMeT
[Barr, 1996]. Takxe B ycmoBusix Goranmueckoro caga B IlIBeliriapuu BereTaTMBHOE pa3pacTaHHUE y 3TOTO
BU/Ia OBUTO YCIIEIIHBIM: OJMH BEreTaTHBHBIA mober maBai oT 2 10 5 godepuux [Anleitung..., 2019]. Dra
0COOCHHOCTD B pacnpeaeicHnu QyHKIMI MEXIy paMeTaMH, BO3MOXKHO, ABJISCTCS XapaKTePHOH YepToi Bcex
ocokoBbix [Charpentier and Stuefer, 1999]. Hucmo BereratuHbix moberos E. gracile mpesocxommmo B8 5-50
pa3 uucio reHepatuBHbIx [Barr, 1996]. Takum obpa3om, npu onpeaeieHHbIX yenoBusax E. gracile crocoben
(opMHUpPOBaTH OTHOCHUTEIBHO KpPYIHBIE KIOHBL. OJHAKO HAa CEBEPHOM NpeJelie PacIpOCTPAHEHUS y 3TOTO
BHUJIa BET€TATHBHOE pa3pacTaHue B YCIOBHAX OOraThiXx MHHEPOTPO(HBIX 00JOT orpannueHo. M3BecTHO, YTO
y HEKOTOPBIX IMyLIMI] MEXaHU3M PETyJIHPOBaHUS YHCICHHOCTH TAaKXKe HANpPsAMYIO CBs3aH ¢ MX (heHosornei
[Mark and Chapin, 1989]. Bausuue TemmneparypHoro (akTopa Ha 4YacTOTy I[BeTeHHs y ocoku Carex
bigelowii B pa3ubix perunonax EBporsl Ob110 HeonHo3HauHO [Brooker et al., 2001]. B Mypmancko# obiaactu
MbI HE OOHAPYKUJIM CBSI3M YKCIIa TeHEPATUBHBIX 100eroB B momyssiiuu E. gracile ¢ Temmneparypoit Bo3ayxa
BO BpeMsl MPEbLIYLIET0 BEreTallMOHHOTO MEPUO/a, TOTAa KaK YMEpPEHHas CBs3b C TEMIEpaTypoil Bo3mayxa
HACTOSIIIETO BEreTaIMOHHOTO epruoaa onuia (Tabm. 3).

Onrorenes3 ocodeil y 000uX BUIOB HE U3yUYCH, U JaHHbBIC O MPOIODKUTEILHOCTH KH3HU OTCYTCTBYIOT,
XOTSI OHU MOTJIM OKa3aThCsl KJIFOUEBBIMU B BBISIBIICHUH YS3BUMOCTH TOMYJISIMIA 000MX BUAOB. VI3BECTHO, YTO
OOJNBIION KM3HEHHBIA MK JICPHOBHHHBIX OCOK MOXKET COCTaBIIsiTh 15 m Oonee ser [Anekcees, 2000;
®unatoBa, 2004], a HekoTopeix mymmiy — cotHu Jyetr [Mark et al.,1985]. J[nuHHBIE TOMOBBIE TPHPOCTHI
kopHeBuir Eriophorum gracile u Carex livida cBuaeTenbCTBYIOT B TMOJb3Y OTHOCHTEIBHO KOPOTKOI
HPOJODKUTEIILHOCTH JKU3HH OOOHMX BHJIOB, YTO B MEHSIOIIMXCS YCIOBHSIX YBIIQKHEHHUS, OCOOCHHO TpH
nepechiXaHuu 00JIOT, BeAeT K OblcTpoMy Hcue3HOBeHHIO. CrocoObl paccesieHHsi CeMsH OTIMYAITCS Yy
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UCCIEIyeMbIX BUIOB M OINPEIEISIOT NMPOCTPAHCTBECHHYIO CTPYKTYpPY HMX HMOIYJIALMH, YTO CKa3bIBaeTCs Ha
CTENIEHN YIAJICHHOCTH COCeAHMX (parMeHTOB (Tabi. 2). B KOHTpPacTHBIX IO CTENECHHW YBIAKHCHUS H
KUCIIOTHOCTHU TIOYBBI YCIIOBUSIX CPEbl pa3HOC CeMsiH BeTpoM y E. gracile MoketT HeraTuBHO OTpaxkaThcs Ha
CEMEHHOM CaMOIIOICPKaHNK TMOMYJISALMH, TOrAa Kak Oapo- u runpoxopus y C. livida obecneunBaror
MO JaHNe CeMSTH CPa3y B MOAXOIAIINE SKOJIOTUIECKHE YCIOBHSL.

EcTp cBeneHust 0 TOM, 4TO M3ydaeMble BHIBI OCOKOBBIX MPOXOAWIN HCIIBITAHUS IO BBEIACHHUIO HX B
KyIbTypy B OoTaHmdeckux canax. Tak, B ['maBHoMm Ooranmueckom cany (r. Mocksa) Eriophorum gracile
OKa3ajcs Jake MepPCIeKTUBHBIM i1 uHTpoaykiun [Jlarmeimesa, 2009], a B 6oTanmueckom cary 1. JKeHeBbI
(IIBeitapusi) cocTaBHIN HEOOJBIITYIO HHCTPYKIIMIO TI0 ero BeipaniuBanuto [Anleitung..., 2019]. B ceBepHbIx
yCIOBUSIX Ha MUTOMHHMKax [lonspHo-anmpnmiickoro OotaHuueckoro cama-uHCTHTyTa (T. KHpOBCK) Ocoka
Carex livida moxommna mo ¢aser userenus [Kupwwioa, 2019]. ITosToMy 0COOCHHOCTH KIIOHABHOM
CTPYKTYpPBI 000X BHIOB MOTYT OBITH IPOAHAIN3UPOBAHBI B XOJI€ IKCIIEPUMEHTAIBHBIX paboT. BrlsiBnenue
ocoOeHHOCTEH TepepaclpeesieHuss PecypcoB MpPHU Pa3BUTHH BETCTATHBHBIX M TI'CHEPATUBHBIX pPaMeT
MO3BOJIMT YTOYHUTH LIEHY PEMPOAYKTHBHOTO YCHIIHS.

B oxpecTHOCTAX I'. ANAaTUTHI, TJ€ HAXOIUTCS M3ydaeMoe 0O0JI0TO, TeMIepaTypa BO3AyXa B JICTHHH
nepuoz ¢ 1850 r. Bozpocna Ha 1.2°C, a rogoras Ha 2°C [lemun, 2022]. Takoe moTEIIEHHE MOXKET IPHUBECTH
K COKpAILCHHIO IUIOMmaneii HeOOMbIINX MOYaKUH M YMEHBIICHUIO YHCICHHOCTH T'€HEPaTHBHBIX MOOETOB
9TOM mymunbl. Henb3st He yIuThIBaTh M TOT (hakT, 4T0 00a BH/IAa — HEBBICOKHE TPABBI H, OCOOEHHO B CITydae C
Eriophorum gracile, — menkonuctabie. T MOP(O-DYHKIIHOHATBHBIE OCOOCHHOCTH TPEIIIOIAral0T HU3KYIO
KOHKYPEHTOCITOCOOHOCTE B 3MOXY KJIMMATHUSCKUX u3MeHenuit [Sporbert et al., 2022]. TTockonbky E. gracile
MMEET Y3KYH0 DKOJOTHYECKYIO0 aMIUIMTYAy Ha OOraThIX MHHEPOTPO(MHBIX 00J0TaX, CBSI3aHHYIO C BBICOKUM
YPOBHEM TPYHTOBBIX BOJ W CIIa0OKHCIION peakiyeid mouBsl [bamHoBa, 2016], TO HaHHBIN BHI OCOKOBBIX
MOXET MOJHOCThIO MCYe3HYTh. KOpoTkuii *H3HEHHBIH LUK ocobeit E. gracile tarke yBenuduBaer 3TH
mancel. Jlpyroi Bun ocokoBbix (Carex livida), Bcrpeuatomuiicss mo Geperam HeOOJBIIMX 03ep M MEHee
3aBUCHMBII OT YPOBHS TPYHTOBBIX BOJI, ITPEACTABIISIETCS MEHEE YSI3BUMBIM K KIMMATHIECKHM H3MEHEHUSIM.

BbIBO/IbI

JInsi WM3ydYeHHBIX TMOMYJISLUA OCOKOBBIX Ha 0OOraroM MHHEPOTPO(QHOM TpaBsSHOM OO0JIOTE B
HEeHTpabHON YacTd MypMaHCKoi obnacTu xapakTepHbl oueHb Hu3koe (0.2—3.1%) npoeKTHBHOE MOKPHITHE
U M30JHMPOBaHHO-(pparMeHTapHasi MPOCTPAHCTBEHHAs CTPYKTypa: paslelbHOKIacTepHas y Eriophorum
gracile u crmomHas y Carex livida.

Yucnennocts momyisiimu  Carex livida cocraBuma mopsiaka 30 TBICSY CYETHBIX EIHHHI] M
3HauutenbHo, B 300 pas, mpeBbimana nomyssiuio Eriophorum gracile (oxoio 100 cueTHBIX eIUHMIY).
MesxronoBsie (urykTyanuu Beeil momyssiiuu E. gracile, a Takke HECHHXPOHHBIE €€ OTACNIBHBIX ()PArMEHTOB,
YBEJIMYHUBAIOT YSI3BUMOCTB 3TOTO BHJIA U TPEOYIOT ero Hu(PpepeHIIMPOBAHHOMN 3aIIUThI.

ITpu coBpeMEHHBIX TEHACHIUIX KIMMATHUECKUX U3MEHEHHI C YYeTOM 0COOCHHOCTEH (hOPMUPOBAHUS
MOOETOBBIX CHCTEM, BEICOKO(ITYKTYaI[HOHHOH IO ISIIMOHHOM JMHAMUKA M 00OPaTHOM CBSI3U MEXKIY POCTOM
TeMIlepaTyp M 4YacToToil mBeTeHus Eriophorum gracile oxumaer ncuesHoBeHHE H3 (PIOPUCTHICCKOTO
coctaBa 6orateix MuHEpoTpodHBIX 6osoT. Jmst Carex livida mpeacraBieH MOMOKHTEIBHBIA TPOTHO3 IS
Pa3BHUTHS HOMYJISALHN.

Haunbie mo nemorpadun nomyssiuuii Eriophorum gracile u Carex livida B Mypmanckoit obmactu
SIBJIAIOTCS. OCHOBOW JUI TIPOBEICHUS MX JajbHeiero rtectupoBanus mo cucreme IUCN ¢ nenbro
YCTaHOBIICHUSI CTaTyca PEIKOCTH BHJA W NpelaraeMbIX Mep Uil OXpaHbl. AKTYalbHBIM SIBIISETCS
MPOJOJDKEHUE ITUX paboT B JPYIHX MECTOOOUTAHHSX ISl OTIPEETICHUS] COBPEMEHHBIX I'PaHUII MOMYJISIHN 1
BBISIBJICHHS ITUIOLIAJM, TMOTEHIMAIBHO YIOBJCTBOPSIONICH OSKOJOIMYECKHUM MpEeNNnoYTeHusM Buaa. Ha
OoraThix MHHEPOTPO(HBIX 0OJIOTAX MOJOKUTEIbHBIN dPPeKT i monyssinuit E. gracile nact pacmupenne
CEeTH HEOOJIBIINX JCHPECCHid, C BHICOKMM YPOBHEM TPYHTOBBIX BOJ, MO3BOJISIOIIMX YBEIUYUTH MONAJaHUE
CEeMsH B TIO/IXO/ISAIINE IS TPOPACTAHMUS YCIOBHSL.

O6a BHIa MOTYT OBITh BBEICHBI B KYJIBTYPY JUIS COXpaHEHHs reHO(OHIa PeIKHX BHIIOB PACTCHHIA.
WHTpOIyKIMOHHBINA MMOTEHIUA TPEICTABIIET CO0O0M eme u 0a3y A M3Y4YeHHsS OHTOTCHEe3a ITHUX BHUJIOB.
MexaHu3M peryjaupoBaHMsl 4YHCIIa BEreTATHBHBIX M T'E€HEPATHBHBIX pPaMET OCOKOBBIX MOXET OBITh
YCTaHOBJICH B X0JI€ IKCIICPHUMEHTA.

[pesncTaBiaeHHbI MOAXOJ K HM3YYCHHIO JeMorpaduu TMOMyJSIUd pPEIKUX BUIAOB OCOKOBBIX Ha
Tepputopur MypMaHCKOW 00JacTH M MHOTOJETHETO0 MOHUTOPHHIA MOJEIBHBIX TOMYJSIMHA MOXET OBITh
PEKOMEH/IOBaH JIJIsl MCIIOJIb30BaHMs B ApYrux peruoHax Poccum. OTpaboTaHHAs METOIMKA MOXET ObITh
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HCIIOJIb30BaHa IJId H3Yy4YCHUA HOHyJIiII_II/Iﬁ KOPHCBHUIIIHBIX BUIO0OB paCTeHI/Iﬁ B JIYTOBBIX U OOJIOTHBIX
skocucteMax. OcoOeHHO HCpCHCKTHBHOﬁ OHa MOXET CTaTb B OTHOIOCHHMU PEAKHX BHJIOB OCOKOBBIX M
3JIaKOB.
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Ha ocHoBe nuTepaTypHOTO 0030pa U IO JaHHBIM ITOJICBBIX MapUIPyTHBIX HAOIIONEHUH OBLIM pacCMOTPEHBI OCOOCHHO-
CTH OCHOBHBIX (DM3HKO-TreorpaduuecKux KOMIIOHEHTOB MEXIYHapOAHOW MOJIEBOW CTaHIMU «MyXpHUHO» U €€ OKpeCT-
HOCTEH: Ie0JIOrMYECKOro CTPOCHUS U penbeda, KIuMaTa, ruaporpaduu, pazHooOpa3usl NO3BOHOYHBIX KHBOTHBIX, pac-
TUTEJIBHOTO U IIOYBEHHOTO MOKPOBA, JAaHAMAGTHOW CTPYKTYpHI. [IpHHAATIEKHOCTS TEPPUTOPUH K TEOTOTUIECKUM 3JIe-
MeHTaM, TakuMm kak PponoBckas MmerasmnaauHa, FOsxHO-EnmzapoBckuil mporun0, XaHTel-MaHcHiCKas CHHEKJIN3a U
Ycere-HpThilickas: BOagiHa CBHAETEILCTBYET 00 OTPHLATENbHBIX HEOTEKTOHHYECKHX JIBHIKEHHMSX W MaKCHMallbHBIX
MOIITHOCTSIX OCa/JI0YHBIX OTIOKEHHH KaiHO30HCKOTo Bo3pacTa. OCOOEHHOCTHIO COBPEMEHHOTO penbeda sBiseTcs oT-
YETJINBO BBIPAXKEHHAs SIPYCHOCTB, KOTOpasi (popmMupoBanack B mporecce TpaHchopMaluii, IPOUCXOANBIINX B HEOTECH-
YeTBepTHYHOE BpeMs. BaxkHoe BiusiHue Ha GopMHUpOBaHUE OOJIMKA TEPPUTOPHH OKa3all aKKyMYJISITUBHBIE IPOLECCHI.
KomOnHanms ux BIMSHHA ITOCIIOCOOCTBOBANIA (POPMHUPOBAHHIO IIOCKOTO 3PO3MOHHO-aKKyMYJISITHBHOTO penbeda, cio-
KEHHOTO TOHKO3EPHHUCTBIMH IIECUYAHBIMH M CYIECUAHBIMH O3€PHO-aJUIIOBHAIBHBIMHU, CYIECUYAHBIMH, CYTJIMHHCTBHIMA
AJUTIOBHAJIBHBIMU OCaJIKaMH TO3THETO IJIeHCToleHa U IepeciiauBaoIIUMUCS CyIeCYaHbIMHU M CYTJIMHUCTBIMU aJIIOBH-
aNbHBIMH TOJIOLICHOBBIMH OTJIOKEHHMsIMH. Knnmar XapakTepusyeTcs: OOJIbIION MOBTOPSEMOCTHIO aHTHIUKIOHAJIBHOU
MIOTO/IBI, OBICTPOI U3MEHYNBOCTHIO TTOTOJIBI, BIAXKHBIN C YMEPEHHO-TEIUIBIM JIETOM W YMEPEHHO CYPOBOIl CHEXXHOU 3H-
Moi. ['maporpaduyeckas ceTb xopouo pa3Buta. CTanuoHap pacroiokKeH B IOJIMHE peku MyXpHHON ¢ OOJBIINM KOJIH-
YEeCTBOM BOZOTOKOB, 03€p M 00JIOT, M IpHUJIErarollei K pailoHy conpsbkeHus noiim O6u u Upteima. Habmonaercs cna-
0ast IpeHupyroIas poib PeK, YTO yKa3bIBacT Ha MEepeyBIaXKHEHNE U 3a00J09€HHOCTh TEpPUTOPHH. PacTUTeNbHBINA 110-
KPOB IIPEACTaBICH COUYCTAaHNEM COOOIIECTB OJUTOTPO(GHBIX BEPXOBBIX OO0JIOT, CyXOIOJIbHBIX JIECOB U MOWM. B pesyib-
TaTe KIacCU(HUKAIMKA PACTUTEIIFHOTO NMOKPOoBa ObUT0 BhIeneHO 11 Tumos. IlouBeHHEBIH TOKPOB TaKke coueTaeT B cede
30HaJIbHBIE M MHTPA30HAIbHBIC YePThl U (HOPMHUPYETCs 32 CYET TAKHMX MPOIECCOB, KaK MOA30I10-, Tiee- U Tophoobdpazo-
BaHME, a TAKXKE aJUTIOBHAIIbHOTO. [IpeaBapuTenbHO Ha TEPPUTOPHN MCCIENOBAaHMS OBUIO BBIIEIECHO 5 OCHOBHBIX THIIOB
MOYB: IOJ30JIbI, CBETI03EMBI, AJLTFOBHANIBHBIE, TOpdsiHbIe onurorpodusie U syrpodusie. Crenudukoit nanamapTHONR
CTPYKTYPBI OITUCBIBAEMOI TEPPUTOPHH SIBIIIETCS IIUPOKOE PACIPOCTPAHEHNE OONOTHBIX, JIECHBIX M MONMEHHBIX T€0CH-
CTEM, B CBSI3H C 4eM pa3HooOpa3Ha ee (hayHa. X035 CTBEHHAs JIESTEILHOCTD YEIOBEKa HE BEAETCS. DTO MMO3BONISET CHH-
TaTh HKOCHCTEMBI palioHa crannoHapa «MyXprHO» ()OHOBBIMH M B IIEJIOM HE HAPYIICHHBIMH, YTO JIETAeT UX ITPUBJIEKa-
TENbHBIMU JUISI Pa3HOHAINIPABIICHHBIX HMCCIEOBAHUM, B OCHOBY KOTOPBIX OyIyT MOJIOKEHBI MHTETPATbHBIN MOAXOI H
T€OCHCTEMHBIH aHaJIN3 ero IPUPOTHBIX KOMIIEKCOB.

Knrouesvie cnosa: denepanbHble NPOCKTHI, reodOTaHHYECKas Kaprta, KaprorpapupoBanue, OOb-HUpThInICKuUii
6aCCGﬁH, KOHZ[I/IHCKaSI HU3MCHHOCTD, aJINITIOBUAJIBHBIC TEPPACOBLIC KOMIUICKCHI, YETBEPTUUHBIC PBIXJIBIC OTJIOKCHUS,
CpefHeTae)KHas TIPOBUHIINS, CYXOJI0JIbHbBIE Jieca, OJIMTOTPO(HbIE BEPXOBbIe 00JI0Ta, THAPOMOP(HBIE MMOYBbI, CBETIIO3E-
MBI, TaHAmadTHBIE 001acTH.

Key words: federal projects, geobotanical map, mapping, Ob-Irtysh basin, Kondinsky lowland, floodplain com-
plexes, Quaternary loose deposits, middle taiga province, upland forest, ombrotrophic raised bogs, hydromorphic soils,
svetlozems, landscape areas.
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SUMMARY

The International Mukhrino Field Station [URL:http://mukhrinostation.com, accessed: January 10, 2023] was es-
tablished on the basis of the UNESCO Chair “Environmental Dynamics and Global Climate Change” of Yugra State
University in 2009 to study biodiversity, thermal and water regime, carbon balance of natural forest-mire and alluvial
landscapes of West Siberia [Lapshina et al. 2015].

In the last few years, the natural complexes of the station have been chosen as one of the sites [https://carbon-
polygons.ru/polygons/muxrino , accessed January 10, 2023] for the implementation of two federal projects of the Min-
istry of Science and Higher Education of the Russian Federation: a pilot project to create carbon landfills on the territo-
ry of the regions of Russia for the development and testing of carbon balance control technologies (Order of the Minis-
try of Education and Science of the Russian Federation dated February 5, 2021 No. 74 “On landfills for the develop-
ment and testing of carbon balance control technologies” (as amended on 21.01.2022)) and the most important innova-
tive project of national importance “Unified National System for Monitoring Climatic Substances” (Decree of the Gov-
ernment of the Russian Federation No. 3240-r of October 29, 2022). Both projects are aimed at integrating terrestrial
and remote information about carbon pools and greenhouse gas fluxes in terrestrial ecosystems of Russia. This integra-
tion will ensure the fulfillment of the necessary data with the National Budget of carbon stocks and greenhouse gas
flows, reporting on the implementation of obligations agreed upon by the United Nations Framework Convention on
Climate Change (UNFCCC) and the terms of the Paris Climate Agreement (2015, ratified by the Russian Federation in
2019).

While carrying out future complex works within the framework of the above-mentioned projects, studies of the
features of spatial differentiation of physical and geographical components, properties and factors — rocks, relief, cli-
mate, waters, soils, vegetation, wildlife, will more reliably establish some patterns of territorial distribution of natural
complexes, dependencies between their components, determine the significance of each of them for the formation of the
landscape structure and their boundaries [Mikhailov, 1985], and ultimately the features and dynamics of carbon pools
and fluxes in these geosystems.

Currently, more than 200 works have been published as a result of field research
[https://mukhrinostation.com/research/publications /, accessed January 10, 2023], however, so far no summarizing
works on the physical and geographical conditions of the Mukhrino Field Station and its surroundings have been pub-
lished.

In this paper, the aim is to use the analysis of literature and field data to establish the spatial structure and specif-
ics of individual components of natural forest-swamp and floodplain complexes of the Mukhrino Field Station.

Methods. The data of field route observations for the 2021-2022 field seasons, archival cartographic materials,
satellite images and remote sensing data, literary sources (atlases, scientific publications, monographs, reports of scien-
tific expeditions, etc.) served as the material for analyzing the physical and geographical conditions of the Mukhrino
station and its surroundings (a square of 25*25 km was taken).).

For the climatic characteristics of the area, the observation data of the nearest meteorological station of Khanty-
Mansiysk for a 30-year period (1991-2020) are taken as a basis [AISORI: http://aisori-m.meteo.ru].

Geobotanical descriptions were performed according to the generally accepted method on trial areas of 5x5 m in
open areas and 10x10 m in communities with a well-defined tree layer. During the field seasons of 2021-2022, 291
complete geobotanical descriptions were carried out in the study area, including a complete list of vascular plant and
mossy species, their tiered addition and projective cover. All geobotanical descriptions were processed based on the
principles of the dominant vegetation classification approach [Pogrebnyak, 1955; Alexandrova, 1969; Kuznetsov, 2007]
using the IBIS 6.2 software package [Zverev, 2007].

Based on these data, a geobotanical map of the territory was created. The work on its creation was divided into
the following stages: 1) a preliminary classification of vegetation based on satellite imagery has been created (classifi-
cation without training), field routes covering all previously identified types have been planned; 2) field work has been
carried out with the collection of geobotanical descriptions; 3) a geobotanical legend of maps of a given scale has been
developed; 4) a classification of satellite images with training based on the developed legend has been carried out; 5)
the accuracy of the received map is estimated.

When studying the features of the soil cover, soil-morphological, comparative-geographical and profile methods
were used. The names of soils and soil horizons are given in accordance with the “Classification and diagnostics of soils
of Russia” [2004] and “Classification of soils of the USSR [1977]. Using the catenary method [Glazovskaya, 1988],
full-profile soil sections were laid in key areas, confined to relief elements and plant associations, taking into account
the current state of landscapes. 10 sections were laid and 1 peat column with horizon-by-horizon selection of soil sam-
ples was taken. A detailed description of the morphological structure of the soil profile was carried out according to the
rules adopted in soil science [Rozanov, 2004]. The pH of water and salt extracts was determined by a potentiometric
method with a soil-solution ratio of 1:2.5 for mineral horizons and 1:25 in organogenic horizons using a pH meter [Vo-
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robyova L.A., 2006]. The determination of organic carbon was carried out by dry combustion using the Euro EA 3000
Elemental Analyzer.

Results and discussion. The area of the Mukhrino Field Station is located in the central part of Western Siberia
in the Middle Taiga biogeographic zone (coordinates 60°53'20" n.L., 68°42'10" e.l.) of the Khanty-Mansiysk district of
Yugra, 30 km southwest of Khanty-Mansiysk and is located on the left bank of the Ob rivers and the Irtysh. The belong-
ing of the territory to geological elements, such as the Frolov megadepression, the South Elizarovsky downwarping, the
Khanty-Mansi syneclise and the Ust-Irtysh depression indicates negative neotectonic movements and is characterized
by maximum capacities of sedimentary deposits of Cenozoic age. A feature of the modern relief is a distinct tiering,
which was formed in the process of transformations that took place in the Neogene-Quaternary time. Accumulative
processes had an important influence on the formation of the appearance of the territory. The combination of their influ-
ence contributed to the formation of a flat erosive-accumulative relief composed of close-grained sandy and sandy loam
lacustrine-alluvial, sandy loam, loamy alluvial sediments of the late Pleistocene and overlapping sandy loam and loamy
alluvial Holocene deposits.

According to the Koéppen-Geiger climate classification [McKnight, Hess, 2000], the study area belongs to the
Dfc zone — cold (continental) without a dry season with a cold summer climate. According to the classification of cli-
mates of the USSR, proposed by A.A. Grigoriev and M.I. Budyko [1959] and taking into account, in addition to tem-
perature and humidification modes, the radiation balance, the described territory belongs to region Il Z D — the climate
is humid with moderately warm summers and moderately severe snowy winters.

Humidification almost entirely depends on the moisture brought from the Atlantic, the influence of the continent
is expressed in the high frequency of anticyclonic weather, in the intense transformation of air masses in summer and
winter, which gives the circulation of the atmosphere peculiar features, expressed in very rapid variability of the weath-
er and stronger winds [Kostin, Pokrovskaya, 1961]. In any season of the year, sharp fluctuations in air temperature are
possible, not only from month to month, but also from day to day and even during the day. The high frequency of anti-
cyclonal weather contributes to the fact that in terms of the number of clear days and the number of hours of sunshine,
in terms of the amount of solar radiation received, the district significantly exceeds the European territory of Russia at
the same latitudes [Orlova, 1962].

The hydrographic network of the region belongs to the Ob-Irtysh basin of the Kara Sea. According to the general
scheme of the Ob-Irtysh basin A.A. Kurakova [2022] the territory of the station is located in zone VII — from the mouth
of the Konda River to the mouth of the Irtysh, where there is a transition from the middle Ob to the lower Irtysh. Ac-
cording to the map of genetic types of lake basins, the territory lies at the junction of the Kondinsky and floodplain Ob-
Irtysh lake districts [Atlas..., 2004]. Both rivers have wide floodplain valleys with strongly meandering channels, an
abundance of channels, branches and lakes. The average annual annual runoff varies from 200 to 250 mm, with a coef-
ficient of variation equal to 0.15-0.25. The weak draining role of rivers is one of the important factors of waterlogging
and swampiness of the territory. The degree of waterlogging reaches 30-40% [Atlas..., 2004]. The station is located in
the valley of the Mukhrina River with a large number of watercourses, lakes, swamps. The density of the river network
is up to 0.3 km / km 2, the lake content is 20% or more, which is a consequence of excessive moistening of the territory,
flat terrain and close occurrence of water-resistant horizons. Small slopes of the terrain and its low vertical dissection
determine the slow flow of rivers and a large coefficient of tortuosity of their channels.

According to the zonal-provincial division of the vegetation cover of the West Siberian Plain, the studied territo-
ry belongs to the boreal (taiga) zone, the Ob-Irtysh province of the Middle Taiga subzone [llyina et al., 1985]. Accord-
ing to marsh zoning, it is included in the Middle Taiga province of the West Siberian oligotrophic ridge—mochagin and
pine-shrub-sphagnum bogs (oligotrophic hummock-ridge and pine- fruticulose- sphagnous bog) [Liss et al., 2001]. The
average congestion of the province is 50% [Stepanova, 2012].

The zonal vegetation is represented by dark coniferous timber in combination with their post-fire stages of resto-
ration and rows of swampy forests typical of the middle taiga of Western Siberia. Forests occupy areas of well-drained
river terraces and gentle hills between extensive oligotrophic bog with intrazonal vegetation occupying the main areas
of the watershed territory. As a result of the classification of vegetation cover, 11 types were identified.

Within the territory of the station, rocks of various genesis, composition, properties are distributed, serving as a
substrate for the spread of various types of vegetation and the formation of various types and complexes of soils. Ac-
cording to the map of soil-forming rocks [Electronic version ..., 2011], the territory is confined to the area of lake-
alluvial, lake and alluvial deposits of sandy and sandy loam granulometric composition, as well as organogenic peat top
and transitional deposits (peat deposits of about three meters, in some places more than five) [Atlas..., 2004]. According
to the soil-geographical zoning, this territory belongs to the Boreal geographical belt, the European-West Siberian taiga-
forest continental soil-bioclimatic region to the subzone of svetlozems, podzolic soils and podzols of the middle taiga,
the Lower Irtysh province of gleyzems, svetlozems, podzols, podzolic soils and peat-bog soils and is part of two dis-
tricts: Priobsky sod-gleyed alluvial soils and silty slimy-bog-gley soils with the participation of podzolized alluvial soil
layered clay and loamy on alluvial deposits and the Kondinsky district raised peat soils ridge-mochazhin, ridge-
mochazhinno-lake and pine-sphaghum swamps, humic-illuvial podzols and gleyed podzols sandy on lake-alluvial de-
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posits [Atlas..., 2004]. The soil cover combines zonal and intrazonal features and is formed due to such processes as
podsolization-,gleization- and peat accumulation, as well as formation alluvia. Tentatively, 5 main types of soils were
identified in the study area: podzols, svetlozems, alluvial soils, peat oligotrophic and eutrophic peat soils.

In accordance with landscape zoning [Moskvina, Kozin, 2001; Moskvina, 2004], the survey area belongs to the
West Siberian physico-geographical country, lies at the junction of two landscape areas - the Kondo-Vakhovskaya lake-
swamp (lacustrine-boggy) lowlands and the Ob-Irtysh floodplain intrazonal meadow-swamp-forest, and in turn, the
intersection of two provinces — the Kondinsky flat swamp and swamp-taiga lowlands (Kondinsky polesie) and the Pri-
obskaya terraced north and middle taiga, and the districts — Kovenskoe-Erginsky and Irtysh-Kovensky (Fig. 5).

The specifics of the landscape structure of the described territory is the widespread distribution of swamp, forest,
floodplain geosystems. The basis for determining the types and types of complexes is based on soil-geobotanical differ-
ences.

In accordance with zoogeographic schemes of land zoning according to M.A. Menzbir [1934], A.P. Semenov-
Chan-Shansky [1936], V.G. Heptner [1936] and I.I. Puzanov [1938] the territory of the Mukhrino field station belongs
to the European-Ob subdistrict, the European-Siberian region, the Palearctic Sub-kingdom, the Holarctic Kingdom and
is located on the West Siberian lowland plain. By Yu.A. Mekaev [1987] is part of the Circumboreal region. In accord-
ance with the zoogeographic zoning scheme of the West Siberian Plain country proposed by N.A. Gladkov et al . [Atlas
of the Tyumen Region, 1971], refers to the taiga zone, the Middle Taiga subzone, the Kondinsk-Sosva province. Ac-
cording to the map of the diversity of habitats of terrestrial vertebrates, the territory of the station is located within a
combination of valley, lake-swamp and forest-swamp medium-taiga habitats [Atlas ..., 2004]. The largest number of
species is represented by the valley complex, which is transitional from the floodplain to the swamps, the smallest is the
swamp.

Human economic activity is not developed. This makes it possible to consider the ecosystems of the Mukhrino
Field Station area as background and generally undisturbed, which makes them attractive for multidirectional studies
based on an integrated approach and geosystem analysis of its natural complexes.

Conclusion. The obtained information on the physical and geographical and biological characteristics of the
Mukhrino Field Station will allow to deepen theoretical knowledge about the interrelationships of the components of
natural landscapes, will be in demand while mapping and for works devoted to environmental monitoring, such as as-
sessment and forecast of changes in the carbon balance. This article was a stage in clarifying the degree of knowledge
of the physical and geographical conditions and the territory under study as a whole; prompted the collection of detailed
cartographic materials: topographic maps, aerial and satellite images; drawing up a program of field and desk work. In
the future, it is planned to conduct research on the refinement of the collected material, complex field work, including
geological, geodetic, microclimatic, soil, phyto/zoocenological studies within various landscapes and, as a result, the
compilation of industry and applied maps of natural areas.

BBEJIEHUE

MexmyHapo/Has mosieBas cranmus (crammonap) «Myxpuno» [URL:http://mukhrinostation.com, nata
obpamenust: 10 staBapst 2023] Ob11a cozgana Ha 0ase kadenpsl FOHECKO «/luHamuka okpyskaromeil cpeabl
1 rno0anbHBIe U3MEHEHMs KinMaTta» KOropckoro rocygapctBeHHoro yuuepcurera B 2009 T. ¢ mensro usy-
YeHUs: OMOPa3HOOOpasusi, TEMJIOBOTO U BOJHOTO PEXHMMA, YIIIEPOJHOro OajaHca eCTECTBEHHBIX JIECOO0IOT-
HBIX U oMMeHHbIX JaHamadros 3anagnoit Cubupu [Lapshina et al. 2015].

B mociieqHre HECKONBKO JIET IPUPOTHBIE KOMIUIEKCH CTAaHIIMK ObLTH BBEIOPAaHBI OJJHON M3 TUIOIIAI0K
[https://carbon-polygons.ru/polygons/muxrino, nata odparuenus 10 stuBapst 2023] s peanusaiuu aByx ¢e-
JepaJIbHBIX MPOEKTOB MuHOOpHaykn Poccun: mUI0THOTO MpOEKTa MO CO3JaHMI0 Ha TEPPUTOPHH PETHOHOB
Poccuu kapOOHOBBIX MOJMTOHOB ISl pa3paOOTKU M UCIIBITAHUH TEXHOJIOTMI KOHTPOJIS YIIEPOJHOro OanaH-
ca (Ilpuxa3z MunoOpnayku Poccuu ot 5 deBpasis 2021 r. Ne 74 «O nonuronax Jyist pa3pabOTKH U UCIIBITA-
HUH TEXHOJIOTHIA KOHTPOJIS yriepoaHoro OamaHcay (¢ m3MeHeHnsMu oT 21.01.2022)) u BaxxHEHIETo WHHO-
BaI[MOHHOT'O MPOEKTa rOCYAapCTBEHHOr0 3HaueHus1 «EnuHas HanpoHanbHas CUCTeMa MOHMTOPHHIA KIMMa-
Tr4YecKkux BemiecTB» (Pacmopsoxenne npasurensctBa Poccuiickoit @enepammu Ne3240-p ot 29 oktsiops 2022
r.). O0a mpoeKkTa HalpaBJICHB Ha MHTETPAITNIO HaA3eMHON U AUCTAHIIMOHHON HH(pOPMAIIUHY O IMyJIax yriepoaa
U TIOTOKOB MapHUKOBBIX T'a30B B Ha3eMHBIX dKocucteMax Poccun. Takas uHTerpauus obGecreqynT HaNoIHE-
HUe HeOOXOANMBIMHU JaHHBIMU HarmonansHOTro Oro[KeTa 3anacoB yriepoa U IOTOKOB apHUKOBBIX T'a30B,
OTYETHOCTH O BBHITIOJHEHHH 0053aTEIhCTB, COTIACOBAaHHBIX PamouHoW KoHBeHImer OpraHn3zannu o0bean-
HeHHbIX Haumid 00 m3meHenun knmuMata (PKUK OOH) u ycnosuii [lapmkckoro cornamenus mo KimMmary
(2015, paruduuposano Poccuiickoit @enepanueii B 2019 roay).

C MoOMeHTa co3/aHusl CTalMOHapa ObUIM TPOBEACHBI SKCIIEPUMEHTAIbHBIE HCCIEIOBAHHS Pa3HOM
HampasieHHOCTH. llpy m3ydeHnn (U3NKO-XMMHUYECKHX CBOMCTB OOJOTHOTO KOMIUIEKCA OBUIM OCBEIIEHBI
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reo- u ouoxumuueckue [Crenanosa, [Tokposckuii, 2011; Jlateim, 2017; Szajdak et al. 2019], ruaponoruye-
ckue [Bleuten et al., 2020] u mereoponoruueckue [Dyukarev et al., 2021] xapakTepucTuku TOp(SIHOU TOII-
. MccnegoBanus OMONOTHYECKMX CBOMCTB OBIIM CBSI3aHBI C M3YYEHHEM MOTOKOB MAapHUKOBBIX Ta30B
[Alekseychik et al. 2017; Glagolev et al. 2018; Dyukarev et al., 2018], maneoskonoruu 6oxoT [Amon et al.,
2020], muxpobmoaoruy, BKIOUYas Mukonoruto [bemoa m ap., 2013; Filippova, 2019], nuseHTapusamum
¢buopsr numaiinukoB [Jlammuaa u Konesa, 2010], MxoB u cocymuctsix pactenuii [Jlammmna, [Tucapenko,
2013], a taxke opHuTodayHsl [ Apxunos u jap., 2018].

[Tpu nmpoBeseHNU OYAYIIMX KOMIDIEKCHBIX PabOT B paMKaX BBINICYIOMSIHYTBIX MPOEKTOB HUCCIIEOBA-
HHS 0COOEHHOCTEH MPOCTPaHCTBEHHON auddepeHInanun Gu3nKo-reorpaduIecKuXx KOMIIOHEHTOB, CBOHCTB
1 (haKTOPOB — TOPHBIX NOPOJ, penbeda, KIMMaTa, BOA, TOYB, PACTUTEIBHOCTH, JKUBOTHOTO MUPA, TIO3BOJIST
Oosiee HA/IE)KHO YCTAaHOBUTH HEKOTOpBIE 3aKOHOMEPHOCTH TEPPUTOPHATIBLHOTO PACTIPEASTICHUS MPUPOIHBIX
KOMILJICKCOB, 3aBHCUMOCTH MEXIy WX KOMIIOHEHTaMH, ONPENENIUTh 3HAUCHUE KXKOTO U3 HUX JUIS (OpPMH-
poBaHUs TaHAMA(QTHON CTPYKTYPHI U UX TpaHull [Muxaiinos, 1985], B koHeYHOM HTOre 0COOEHHOCTU U M-
HaMHKY ITyJIOB U TIOTOKOB YIJIepoJa B 3THX [€OCHCTEMAX .

B Hacrosmee BpeMs B pe3ynbTare TOJEBBIX HCCIemoBaHWA u3maHo Oomee 200 pabGor
[https://mukhrinostation.com/research/publications/, nata obpamenus 10 saBaps 2023], omHako X0 CUX TOP
0000marImux padboT mo GU3UKo-reorpa@UUecCKUM YCIOBHUSIM CTAllHOHAPa M €r0 OKPECTHOCTEH «MyXpHUHOY»
He OITyOJIMKOBAHO.

IpupoaHbIe KOMITIEKCH cTannoHapa «MyXpHHO» YAaleHbl OT UCTOYHUKOB TEXHOTCHHOTO 3arps3He-
HUS ¥ IOOTOMY OHHM MOTYT BBICTYIATh B KA4eCTBE ATATOHHBIX ((DOHOBBIX) MPU MPOBEACHUH IKOJIOTUICCKHX
uccienosanuii. Hampumep, B uccnenoBanun KynskoBa M.I'. u 3aposa E.A. [2013] noHHbIe OTI0XKEHHS 03€p
BTOPHUYHOTO TIPOUCXOXKICHHUS, PACIIOIOKEHHBIX Ha Tepputopun CaMmoTtiopckoro Mectopoxacuus (Hmxae-
BapTOBCKHi paiioH, XMAQO) cpaBHUBAJIKCH C TOHHBIMU OTJIOKEHHSIMHU TTOOOHBIX O MPOUCXOKICHHUIO 03€ep,
pacroyioKeHHbIX Ha cranuoHape «MyxpuHo». B pabore Fiatkiewicz-Koziel B. ¢ coaBropamu [2016],
HaTpaBJICHHON Ha BBISIBICHUE aHTPOMOTEHHBIX H €CTECTBEHHBIX HCTOYHHUKOB 3arpsi3HeHus: Poccuu, Myxpu-
HO BBICTYITaJl MECTOM OIICHKH aHTPOTMIOTCHHOTO BO3JCHCTBUS M CTEIICHU MUTPAIMH MTEPEHOCUMBIX MO BO3Y-
XYy 49aCTUll ObIJIX Pa3IMYHOr0 MPOUCXOKACHHUA, a TAKKEC MOTCHUIHUAJIBHOTO ONPCACIICHUSA BpeMCHHOﬁ T'paHu-
Ll aHTpononeHa. IIpu atom paccmarpruBaeMsle MPUPOAHBIE KOMILIEKCHI SBJISIOTCS. MHANKATOPAMU YyBCTBU-
TENLHOCTH K II100apHOMY M3MeHeHuo kiuMaTa [Dyukarev et al., 2021].

B Hactosimieli paboTe ToOCTaBieHa Ielb ¢ NOMOIIBIO aHaNM3a JUTEPATYPHBIX W TMOJEBBIX JaHHBIX
YCTAaHOBUTH MPOCTPAHCTBEHHYIO CTPYKTYpPY U CHENM(UKY OTIEIBbHBIX KOMIIOHEHTOB MPHUPOIHBIX JIec000-
JIOTHBIX ¥ MOMMEHHBIX KOMILIEKCOB MEXAYHAPOIHOM NOJAEBOM cTaHIIMN « MyXpUHO.

JIist TOCTHYKEHUSI 1IeNTH OBLITH MOCTABJICHBI M BBIMOJIHEHBI CICAYIONIHNE 3a/1a4H:

1.  nmath oOUIyIO0 XapaKTEepUCTHUKY paiiOHa MCCIeI0OBaHus, BKIIoYas Moppomerprueckue
JIAaHHBIC, TIPOCTPAHCTBEHHBIC 3aKOHOMEPHOCTH M3MEHEHUIN U Pa3BUTHSI T€OJIOTHYECKUX MPOIiec-
COB U KJINMATHYECKUE OCOOCHHOCTH;

2.  OXapakTepu30BaTh THIPOJIOTHYECKHAE OCOOCHHOCTH TEPPUTOPHH UCCIIEIOBAHNS;

3. u3yuuTh pazHOOOpa3ue U OCOOEHHOCTH MOYBEHHOTO H PACTHTEIBHOIO TIOKPOBA, I0-
3BOHOYHBIX )KUBOTHBIX, TPUYPOUCHHBIX K PA3IUYHBIM JIaHAIIadTaM;

4.  u3yuuTh JaHAWAPTHEIE 0COOEHHOCTH U HX CTPYKTYDY;

5. BBIABUTH OCOOCHHOCTH YKOXO3SIMCTBEHHOTO UCIIOIBb30BaHHS TEPPUTOPHHU.

MATEPHAJIBI 1 METO/1bI

Marepuanom ais aHaiau3za GpU3NKo-reorpadUuecKix ycaoBUil TEppUTOpHU cTaHIUH «MyXpHHO» U ee
oKpecTHocTel (KBampaT 25%25 KM) MOCIYKHIH JaHHBIC MOJEBBIX MAPIIPYTHBIX HAOJIIOJCHHI 32 TOJICBbIC
ce3oHbl 2021-2022 Toapl, apXUBHBIE KapTOrpaduuecKkrue MaTepHalbl, KOCMUUECKHE CHUMKH M JIaHHBIC J(U-
CTaHUIMOHHOT'O 30HIUPOBAHUs, JUTEPAaTypHbIE MCTOYHUKHU (ariachl, HAy4YHbIE ITyOIMKalUK, MOHOrpaduu,
OTYETHl HAYYHBIX SKCIIEAULIUHN U Ip.).

[Ipu cucremaTH3zanum u aHanuse GU3NKO-reorpapuIeckux XapaKTEPUCTHK HCCIEAYEMOM TeppUTOpUN
ONMHPAJINCh Ha MaTepHalbl U KapThl KOMIIEKCHOrO ATnaca XaHThI-MaHCHICKOr0O aBTOHOMHOI'O OKpyra —
IOrpe1, coznanHoro B cootBeTcTBHM ¢ pacnopsokerreM Nel22-pr ot 10 anpens 2002 r. ryoepHaropa A.B.
dununenko. OH BkitoyaeT 6osiee 250 kapT pa3HOro Maciirada, CrpynImUPOBaHHBIX B TPHHAIIATH Pa3/eIioB,
0TOOpaXXAIOIINX MPUPOAY U MPUPOAHBIE PECYPCHI OKPYTa KaK IO OTAENbHBIM KOMIIOHEHTaM (T€0JI0OTHIECKOe
CTpOeHHe, peibed, KIMMaT, MEP3JI0Ta, IOBEPXHOCTHBIE BOJbI, PACTUTENLHOCTD U )KMUBOTHBIN MUD U Ap.), TaK
Y UHTErpaabHO (JlaHamadThl, JaHAmadTHOS palOHUPOBAHUE H 1IP. ).

219



JIs KTMMaTHYeCKOW XapaKTepUCTUKH pailoHa 3a OCHOBY B3STHI JaHHBIC HAONIOACHHN Onrpkauiiei
METEOPOJIOTHICCKON CTaHmuMM T. XaHThI-Mascuiick 3a 30-metHuit mepuox (1991-2020 rr.) [AUCOPU:
http://aisori-m.meteo.ru].

I'eoboTannuecKre ONMCaHKS BBIMOJIHSUIA IO OOMICTTPUHATON METOJUKE Ha MPOOHBIX IUIOMIAIIX SX5 M
Ha OTKPHITBIX ydacTkax W 10x10 M B coobmecTBax ¢ XOpPOIIO BHIPAYKEHHBIM JIPEBECHBIM SpycoM. 3a
moneBbie ce30HBI 2021-2022 romoB Ha WHCCIeAyeMOW TEeppUTOpWH ObLTO TpoBeaeHOo 291 momHbIX
reo00TaHUYECKMX OMUCAaHWH, BKJIIOYAIOIIUE TIONHBIM CIHCOK BHAOB COCYIUCTBIX pacTeHHH H
MOXO000pPa3HbIX, WX SIPYCHOTO CIIOKEHUS M TPOEKTHBHOTO TMOKPHITHS. Bce reo0oTaHWYEeCKHWe OMHCaHUS
06paboTaHbl Ha OCHOBE IPUHIIKAIIOB MOAX0Ja JOMHUHAHTHON KiIacCH(UKAIMK PACTUTENHOCTH [ITorpe6HsIK,
1955; Anekcanaposa, 1969; Kysuenos, 2007] ¢ ucnons3zoBanueM nporpamMHoro nakera IBIS 6.2 [Zverev,
2007].

Ha ocHoBe 3Trx maHHBIX OblIa co3/aHa TeoboTaHrYecKas KapTa Teppuropun. PaboTa mo ee co3maHuio
Jenuiach Ha CleAyloliye STambl: 1) co3maHa mpeABapUTebHAs KiacCU(pHUKALUs PAaCTUTEIBHOCTH II0
KOCMHYECKOH cheMKe (kimaccupukanusa Oe3 OOydeHHUs), 3alUIaHUPOBAHBI IOJIEBBIE MAapIIPYTHL,
OXBaTHIBAIOIIAE BCE MPEIBAPUTEIBHO BBIJACICHHBIE THIIBI, 2) IMPOBEICHBI IOJIEBEIE PabOTHI cO cOOpoOM
reo0OTaHUYECKUX OMHUCaHuit; 3) paspaboraHa reoboTaHMYECKas JIET€HIa KapThl 3aJaHHOrO maciiraba; 4)
NpoBe/IeHa KJIACCU(PHKALMS KOCMHYSCKUX CHHUMKOB ¢ OOyYCHHEM Ha OCHOBE pa3pabOTaHHOH JiereHIbl; 5)
OIIEHEHAa TOYHOCTP MTOTyYeHHON KapThl.

B kadectBe OCHOBBI Ui KapTorpadupoBaHWs OBUT HCIIONB30BaH MENWAHHBIA CHUMOK Sentinel-2
(ycpennenme Bcell mMeroreiicst cbemku Sentinel-2 3a mepuon ¢ 2021 mo 2022 rox ¢ mpeABapUTENBEHO
yJaJIeHHBIME 00JIaKaMH U UX TEHSMH), OTOOpaHbl CHUMKH 32 MEpUo]i MaKCUMalbHOH Beretanmu (1 wrons —
15 aBrycra), ucmonb3oBan npoaykt Sentinel-2 MSI: MultiSpectral Instrument, Level-2A (armocdepno
CKOPPEKTUPOBAHHBIN C MEPECYETOM B OTPaKATENBHYIO CIIOCOOHOCTH MOBEPXHOCTH). PacueTsl mpoBoIuiInCh
¢ ucnonp3oBanueM Google Earth Engine [URL: https://earthengine.google.com/].

YcpenHeHne CHUMKOB ITO3BOJISIET M30€KaTh BIMSHUSA Ha PE3yNbTaT KIACCU(PUKAIUN aTMOC(EpPHBIX
SIBIICHUH, HEMTOCTOSHCTBA yTia CheMKH U JIPYTHX CIyYalHBIX (hakTopoB. [lo KocMUYeCKUM CHUMKaM OBLIH
CIUTAaHUPOBAHBI SKCIIEAUITUOHHBIE MAPIIPYThl 1 HAMEYEHBI TOUKH Te000TAHNYECKUX OMHCAHMSL.

BrigienieHo 3 OCHOBHBIX Kjlacca JISCHOH PacTUTEILHOCTH U 7 KJIAcCOB OOJIOTHOW PacTUTEIHHOCTH (B
COOTBETCTBHH C THIIAMHA OHOTOIOB, B KOTOPHIX OBLIM IPOBEIEHBI HAa3€MHBIE IIOJIEBBIE HCCIICIOBAHIS).
Kpome Ttoro, Opur BbmeNeH 1 Kjgacc JyroBOM pacTHTENRHOCTH W BCIIOMOTATENBbHBIC KJIAcC BOIHBIX
noBepxHocTei. Jlerenna kapThel pazpadarheiBajach ¢ IeIbI0 KapTorpagupoBaHusl ¢ pa3MepoM MHHUMAIBLHOTO
o0bekTa mopsiaka 20 M (YITO COOTBETCTBYET MPOCTPAHCTBEHHOMY paspelieHuio cHumka Sentinel-2). Tlpu
TakoOM MaciTabe KapTUPOBaHWsI HEKOTOPHIE KIIACCHI MONYYWINCh KOMIUIEKCHBIME, HAIpUMep, OOJOTHBIH
IPAAOBO-MOYKUHHBIH KOMIUIEKC, COCTOSIIIMHA M3 CYXHX COCHOBO-KYCTaPHHYKOBO-C(ArHOBBIX TpsJ M
mexiepreBo-c(harHoBEIX MOYAXKHH, B TAKOM MacinTabe mpescrasiser | kiacc.

Knaccudpukamus ¢ oOydenuem Obiia BoimosnHeHa B [MIC-GRASS ¢ wucnonb3oBaHueM aiaropurma
SMAP, KOTOpBIif y4YWUTHIBAE€T HE TOJBKO CIEKTPAIbHYIO SPKOCTh KOHKPETHOTO TIHMKCENs, HO |
XapaKTePUCTUKU MUKCEIeH, HaXOAAIIMXCSI B €r0 OKPECTHOCTH, YTO CYHIECTBEHHO TOBBIIIAET €€ KauecTBO
[i.smap: https://grass.osgeo.org/grass82/manuals/i.smap.html].

[Ipu n3yueHnn 0coOEHHOCTEH MOYBEHHOTO MOKPOBA MCIIOIB30BAIUCH MTOYBEHHO-MOP(OIOTHIECKUA,
cpaBHHUTENbHO-Teorpaduyeckuii M mpouIbHBINA MeTobl. Ha3BaHHS MMOYB M OYBEHHBIX TOPH30HTOB JaHBI B
cootBeTcTBun ¢ «Kiaccudukanmelr n muarHoctukoit mouB Poccum» [2004] u «Kiaccubukanum moys
CCCP» [1977]. Ucnionb3ys kaTeHapHbIii MeTo [ 1a30Bckast, 1988], Ha KITFOUEBbBIX yyacTKaX 3aKJIaIbIBAINChH
MOJTHONPO(HIIbHBIC TIOYBEHHBIE Pa3pe3bl, IPHYPOUCHHBIC K DJIEMEHTaM peibeda U pacTUTENLHBIM accolua-
UM, C YIETOM COBPEMEHHOTO COCTOSHUS NaHamadToB. beuo 3anoxeno 10 paspe3oB u B3sta 1 TophsHas
KOJIOHKA C ITOTOPU30HTHBIM OTOOPOM MOYBEHHBIX 00pa3ioB. BHIMONHAIOCE MOApoOHOE onrcanne MopgoIio-
TMYECKOr0 CTPOCHHs NpoduIIs MOYB MO MpaBHIaM, MPUHATHIM B mouBoBeneHun [Po3anos, 2004]. Ompesne-
nenre pH BOJHOMN BBITSDKKH OBLTO MPOHM3BE/ICHO MOTEHIIMOMETPHYECKHM METOJIOM TP COOTHOIICHHHU TT0Y-
Ba-pacTBOp 1:2,5 111 MUHEpaIbHBIX TOPU30HTOB U 1:25 B OpraHOT€HHBIX TOPU30HTAX C oMokl pH-MeTpa
[BopoOnera JI.A., 2006]. OmnpeneieHre OPraHAYECKOro yriepoja ObLIO MPOM3BEACHO METOIOM CYXOro
CKUTaHUS ¢ IOMOIIBIO AeMenTHoro anaiu3aropa Euro EA 3000 Elemental Analyzer.

PE3YJIBTATBI 1 OBCYXKJIEHHUE

I'eosioruyeckoe u reoMopdoIornieckoe CTpoeHme
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Paifon MeXayHapOHOH TOJIEBON CTaHIIMKN «MYXPHHO» HaXOIUTCS B IICHTPAIHHOW YacTH 3amaJ HOMH
Cubupu B cpeaHeTaekHoM Onoreorpaduueckoi 308e (koopauHarsl 60°53'20" c.m1., 68°42'10" B.a.) XaHTbI-
Masncuiickoro paitona FOrpst B 30 kM K 1oro-3amagy oT XaHTbI-MaHCHICKa U PAcIIOIOKEH B JIEBOOEPEKBE
pex O6b u Upteim (puc. 1). K tory ot cranunu npoctupaercs KonnnHckas HU3MEHHOCTD ¢ oTMeTKamu 30 -
50 M H.y.M., OTHOCSIIASsICS K BHyTpeHHEMY MOphoCcTpyKTypHOMY Tosicy [CepenoBckux, 2022].
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Pucynok 1. Teorpaduueckoe MONOKEHHE MEKIYHAPOIHOM TMONEBON CTAHIMM Ha KapTax: a — Poccud u
peruona [IlIsetre, Kaarke, 2012]; 6 — Tonorpaduueckoil KapTe B Mpejeaax OKpecTHOCTed XaHThI-MaHcwuiicka [AT-
nac..., 2004]; B — knaccuduimpoBanHom cHumke Landsat-5 ¢ tumonoruyeckoii nerenmoii: 1 — BogHbIE 0OBEKTHI; 2 —
noima; 3 — rpsiIoBO-MOYKUHHBIA KOMIUIEKC; 4 — psIM; 5 — COCHOBBIH Jiec; 6 — CMEIIaHHBIi Jiec; 7 — TUCTBEHHBIH Jiec; 8
— HapyuIeHHbI Jec; 9 — uadpactpykrypa [Dyukarev et al., 2021]; r — doTorpaduueckoe H300pakeHHe MPUPOTHBIX
koMIuiekcoB ctaniuu [Poto rokapesa E.A.].

Tpancopmanuy, NPOUCXOJUBIINE B HEOT€H-UYETBEPTUYHOE BpEMs M CBSI3aHHbIE C HM3MEHEHHEM
ypoBHS MHpOBOTO OKeaHa C aMIUIMTYAOH pa3HOIOPSAKOBBIX KOJEeOaHHH B JIECATKH M COTHH METPOB,
o0ycinoBuin  (QOpPMHUPOBAaHME CEPUM  PAa3HOBO3PACTHBIX W PAa3HOBBICOTHBIX  SIPYCOB  pelnbeda
(reoMopdoIOrUYECKUX YpOBHEH), U3 KOTOPBIX HanOojee BHIPaKCHHBIMU HA JAHHOW TEPPUTOPUU SBISIIOTCS
AJUTIOBUAJIbHBIE TEPPAcOBBIE KOMIUIEKCHI, a TaKKe NMOrpeOeHHBbIE MO3AHEIUIMOLIEHOBBIE PEYHbIE IOJIMHBI,
JHUIA KOTophlx omymeHsl Ha 200-300 M Hipke ypoBHS MOpsl. OTH CTPYKTYpbl HAlLIM OTPaXXEHHE B
COBPEMEHHOM pelibede, OCHOBHOM OCOOEHHOCTHIO KOTOPOTO SIBIISIETCS OTUYETJIMBO BBIPAXKEHHAs! SIPYyCHOCTh
[Atnac..., 2004; aBTops! rinasel «Peibed» (C. 33): Bacunpuyk FO.K., Tansckas H.H., Ky3uun N.JL]. [Tomumo
9H/IOT€HHBIX TPOLIECCOB CYIIECTBEHHOE BIIMSHUE OKA3bIBAIOT SK30T€HHBIE MPOILECCHI, MPOSBIISIONIUECS B
akkymyisiiun  [3emio, 1976; Tpopumor u mp., 1986; Armac..., 2004]. TIpupomHbie KOMITIEKCHI
TEPPUTOPUH JIEKAT B NpEAesax aKKyMYJSATUBHOW DPaBHHUHBI, NPUYPOUYEHHOW K COBPEMEHHBIM DPEYHBIM
nonaaM O6u u Hpteima. B cBoto odepens ux OHMOreoneHo3bl — MORMEHHBIE JIyTa, CYyXOAOJbHBIC Jieca U
00JI0Ta KOMITJICKCHOTO CTPOSHUS — PacIoNIaraloTcsi Ha HanboJiee MOJIOJIBIX TeOMOP(OIOTHIECKUX YPOBHSIX
ALTIOBUAJIBHOTO M 03€PHO-AJUTIOBHATIBHOTO MPOUCXOKACHUS — MOWME M IBYX Teppacax (BTopoit — 28-30 M u
Tperbeil — 30-35 M Hax ype3oM BOJIbI), JOCTUTAIOIINE Ha OTAEIBHBIX YYaCTKaX HECKOJIBKO KHIOMETPOB [AT-
mac..., 2004]. KomOuHamusi BIHMsIHHMS BHYTPEHHHMX U BHEIIHUX TMPOIECCOB TOCIOCOOCTBOBAA
(OPMHUPOBAaHHIO  IUIOCKOTO  JPO3HOHHO-aKKyMyJaTHBHOro penbeda [TpopumoB wu  ap., 1986],
XapaKTepPU3YIOLIETOCs M3PE3aHHOCTbIO TYCTOW CEThIO JIOMMH HEOOJIBIIMX  BOAOTOKOB, HH3KOTO
BepTHKAIBLHOTO (5-10 M) 1 cunbHOTO ropuzoHTansHOTO (0,6-1,8 KM) pacuieHeHui.
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B reonoro-cTpyKTypHOM OTHOIICHHH TEPPHUTOPHS CTAIFiOHApa COorjacHO MaHHBIM ATtimaca XMAO-
IOrps1 HaxoauTes B mpenenax 3amagHo-CHOMPCKON AMUTEPIIMHCKON TUIUTHI, COPMUPOBAHHONW TUITMYHBIMH
m1aThOPMEHHBIMU OcajkaMi. Ha TEKTOHHYECKOW KapTe LEeHTpaTbHOH dacTu 3amagHo-CHOUPCKON MIHTHI
[AxmarenoB u np., 2004] paiioH HMccrnenoBaHUIl pacnojiokeH B mpenenax DpoIoBCKOM MeraBIaHBI,
ocioxkaeHHor HOxHO-Enmm3apoBckuMm mporundom, XaHTHI-MaHCHHCKON CHHEKIN30#, Y cTh-MIPTHIICKOi
BIIQJIMHOW M XapaKTepPU3yeTCsl BBIPAKCHHBIMU HEOTCKTOHHYECKMMH OTPHULATEIBHBIMU ABWXKCHUSIMHU C
aMIIUTYyI0i MUHYC 25 MeTpoB [ATnac..., 2004]. XanTel-MaHcHiCKasi CHHEK/IM3a SIBISJIach 00MACTBIO
HanOojiee yCTOWYMBOTO TOTPY)KEHUSI B TEUEHHE BCErO ME30KalHO308 U IO03TOMY XapaKTepU3yeTCs
MaKCHUMaJIbHBIMH MOIIHOCTSIMH OTJIOXKEHUH 3TOr0 BO3pacTa.

Ocaao4HbIi 4eX0N MpenCcTaBlIeH KaHHO30MCKUMH 00pa30BaHMSMH NalcOTeHOBOM cUcTeMBbl. [laHHas
TEPPUTOPUS PACIOIOKEHA HA COMPSKEHUH TPEX CBUT BO3PACTOM OT HIDKHEIO JI0 BepXHero onuroneHa. Ha
MOPCKHUX OTJIOXKEHHUSAX C Pa3MbIBOM 3aJIETal0T KOHTHHEHTAIbHBIE OTJIOXKEHHUS aTJIBIMCKOM CBHUTHI (HW>KHUM
OJIUTOILIEH) MOIIHOCTBIO 0 60 M. DTO — ajIIOBHAJIBHBIE U 03€PHO-AJUTIOBHANIBHBIE TIECKH CBETIIO-CEPHIE U
Oenble, KBapLEBbIE, peKe MOJCBOIINATO-KBapleBble. HoBoMuxainoBckas cBUTA (CpeqHUI OJIMIOLEH) Mpel-
cTaBisgeT coboif Tomy A0 100 M MOMIHOCTH 03epHO-O0JIOTHBIX, O3EPHBIX U AJLTFOBHANBHBIX OTIOKEHUH —
HEPaBHOMEPHO IEPECIanBaOIIUMUCS CEPbIMU IMIMHAMH, aJIEBPUTAMU U IIECKaMH, MECTaMU COICPIKALIMMU
MPOCIION JTUTHUTOB U OYypbIX yriei. TypTacckas cBUTa (BEpXHHIA OJIMIOLEH) MOIIHOCTHIO 10 90 M ciokeHa
3€JICHOBATO-CEPhIMU TJIMHAMHU U TIIMHUCTHIMU aJIeBPUTAMU, TOHKOCJIOUCTBIMH, MECTAMU IIJIMTYATBIMH, CIIIO-
IUCTBIMH, C MPOCIIOSIMUA AUATOMHUTOB M TOHKO3EPHUCTHIX INIAYKOHHMT-KBApLEBBIX MecKOB. Ocaiku mpeumy-
HIECTBEHHO 03€pPHOT0 THIIA.

UeTBepTUYHBIC PBIXIIBIE OTIOXKEHHUS, MPUIMHOW (OPMUPOBAHHS KOTOPBIX MOCITYKWJIA 3PO3UOHHO-
aKKyMYJISITUBHASL JESTENbHOCTh PEYHBIX MOTOKOB, NMPEACTABICHBl TOHKO3EPHUCTHIMH II€CUAHBIMHU U CYIIEC-
YaHBIMHU 03€PHO-AJUTIOBHAIBHBIMU (TPEThsl HaANOWMEHHas Teppaca) U CylnecuaHbIMU, CyTJIMHUCTBIMU aJUTIO-
BHUAJBHBIMU (BTOPast HAAIIONMEHHAs Teppaca) ocaJkaMy MO3/IHEro MIeHCTOIleHa MOIIIHOCTBIO OT 15 10 25 M,
a TaKKe IepecIanBaOIIMMUCS CYylIeCYaHbIMU M CYTJIMHUCTBIMU AJUTIOBHAIBHBIMU T'OJOLEHOBBIMH OTJIOXKE-
HUSMH B ITIOHME MOIITHOCTBIO 110 25 M [ATiac..., 2004].

Kaumar

ITo knaccudukanuu kmumatoB Kénmena-I'eiirepa [McKnight, Hess, 2000] tepputopust uccienoBaHust
OTHOCHTCS K 30He DfC — X010/ 1HbIi (KOHTHHEHTAIbHBIN) 0€3 CYXOro ce30Ha C XOJIOJHBIM JIeTOM Kiumar. [1o
kinaccuukanmu knmumatoB CCCP, mnpemnoxennoit A.A. I'puropbeBeiM u M.U. Bynmeiko [1959] wu
YUYUTBIBAIOIIEH KpOME pPEKHMOB TEeMIIepaTypbl W YBIKHEHHS pPaJUalliOHHBIA OalaHC OIHMChIBacMast
Tepputopusi oTHocuTesl K obmactu Il 3 JI — kiaMMmar BIaXHBIH ¢ yMEPEHHO-TEIUIBIM JIETOM U YMEPEHHO
CYpOBOI CHEXKHOU 3UMOM.

VBIa)KHEHUE TTOYTH LEIUKOM 3aBUCHUT OT BJIarW, NPUHOCUMON C ATIaHTUKH, BIMSHUE KOHTHHEHTA
BBIp@XKAaeTCS B OOJIBIION MOBTOPSEMOCTH aHTHUIMKIOHAJIBHOW ITOTOJBI, B MHTCHCUBHOW TpaHC()OpMaIuu
BO3AYIIHBIX MacCc JIeTOM M 3WMOH, 4YTO TPWAaET UHUPKYIsSuH atmochepbl CBOeoOpa3Hble YepTHl,
BBIpa)KAIONIHECsS B OYeHb OBICTPOI MI3MEHYHBOCTH TIOTO/IbI M Oostee criibHBIM BeTpaM [KoctuH, [TokpoBckas,
1961]. B m0060ii ce30H roa BO3MOKHBI Pe3KHe KOJeOaHHsT TeMITepaTyphl BO3IyXa, HE TOJBKO OT MecsIa K
MecsIIly, HO M OT CyTOK K CyTKaM M Jla)ke B TeUCHHE CYTOK. Boubllas MoBTOPSEMOCTh aHTHUIIMKIOHATLHON
MOTOJIBI CIIOCOOCTBYET TOMY, UTO IO YHCIY SICHBIX JHEH M YUCIy YacOB COJNIHEUHOTO CHSIHUS, 10 KOJHYECTBY
MOCTYNUBILEH COJHEYHOH pajinaliii OKPYT 3HAYMTENLHO NpeBocxoauT EBpormeiickyro Teppuroputo Poccun
Ha Tex ke mupoTax [Oposa, 1962].

Tepmuyecknii 1 paagnanMoHHbI pexum. CpefHss rojgoBas Temneparypa Bozayxa muHyc 0,5°C
(1991-2020 rr.) (ta6:m.1). E€ rogoBoii Xoa THIHMYEH Ui KOHTHHEHTaJIbHOrO KiauMara [KoOwimiesa u mp.,
2001]. Temmeparypbl MOBEPXHOCTH TOYBBI HIKE TEMIIEPATyphl BO3/yXa: B 3UMHHE MECSIbI XOJIOJHEE Ha
HECKOJIBKO TPaycoB, JIETOM TeIlIee Ha JecsAThie ToiH rpaayca. CpelHEero10Boe 3HaueHHe JOCTUIaeT MUHYC
2,3°C. I'omoBoit mpuxo cyMMapHOU comHeuHOo# pamuaruu — ot 3400 mo 3600 Mx/M>. [Ipamas u paccesin-
Hasl COJHEYHasl pajualys UMEIOT OIpeJlesIeHHbII To10Boi Xoa. HaumeHbpmid BKIIaa NpsMOM paguanuy OT-
MedJaeTcs B IepuoJi ¢ HOsIOps 1o stHBaph (25-30 %). 3uMoii moBceMecTHO MpeobiagaeT paccessHHas COJTHEY-
Has paauanys. Hanbomnee GaronpusTHBI YCIOBHS ISl TIOCTYIUICHHS MPSIMOW paiialyy JIETOM, KOTia BKJIa]]
e€ B cymMMapHyto coctaBisieT 46-57 %. MakcuMyM MECSYHBIX CyMM CYMMapHOH pagualny NPUXOANUTCS Ha
uromb (615,9 MJIx/M%); MuEEMYyM - Ha ekaGpb (16,8 MJIx/M?). s TOI0BOrO X012 CyMMAPHO# COHEYHOI
paaMaly XapakTepHO pe3koe yBeauueHue (B 3 pa3a) MECAYHBIX CyMM OT G)eBpajisi K MapTy, 4TO OOBbSICHAET-
Csl yBEIMUYEHHEM BBICOTBHI COJIHIIA W TPOJOJDKUTEILHOCTH JHS W yMEHbIIeHHeM oOjayHocTH [ATiac...,

2004].
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Taboauna 1. Knmumatudeckue xapakTepHCTHKH MO AaHHBIM 1991 — 2020 rr. mo METEOCTaHIUH T.
*CpemHETONOBBIC 3HAYCHMSI,

XanTtel-MaHcHIICK.

ITpumeuanue:

http://aisori-m.meteo.ru].

**cymMMapHBIE 3HAYCHUS

[AVICOPH:

[Tokazarenb |$[HBapL|<DeBpam,|MapT|Anpem>|Ma171|I/I}0HL|I/I}onL|ABryCT|CeHT516pL|OKTﬂ6pL|H0;16pb|Z[eKa6pL|Fo;[
Tepmuueckuii pesscum
Cpemusa Temnepatypa| g4 | 167 78| 00 |83|154|182| 145 | 82 0,7 | -104 | -16,6 | -0,5*
Bo3ayxa , °C
Cpemmsis MuHIMATL- | o34 | 506 |121| 43 |34]11,0(137| 106 | 47 21 | -136 | 205 | -
Has Temmepatypa, °C
CpeHsis MaKCUMaJTb-
Hast -152 | -12,8 |-3,3| 4,7 |[13,7/20,3|22,9| 19,0 12,2 3,7 -7,2 | -12,8 -
Temmneparypa, °C
CpelHsis TeMIeparypa
[OBEPXHOCTH mo4Bel, | -22,2 | -20,3 |-11,6| -3,5 [6,9|151 (18,0 14,2 7,1 -08 | -12,0 | -18,9 | -2,3*
°C
Ocaoku u pexcum yenaxrcHenus
Hopwa arvochepabix | g g | 547 299| 30,1 |42,7| 60,5 |715| 840 | 558 | 464 | 383 | 338 |546,7%
0CaJIKOB, MM
Uuco gaeit ¢
TBCPABIMIL JRUARIMI | 553 | 24,0 [20,1] 19,0 [21,0[19,3|17,0| 21,1 | 22,0 | 240 | 27,0 | 28,1 [268,9**
U CMEIIaHHBIMH
ocagKaMu
OB/OM‘HOC“’ PBOSAYXa, 1 g3 | 81 | 76| 69 |65| 66 | 71 | 78 81 83 | 85 | 84 | 77*
CHedicHblIL NOKPO8
CpenHsisi BBICOTA, CM 41 50 53 24 1 0 0 0 0 2 13 27 —
Marcimatbias 71 | 82 | 94| 8 [42] 0 | 0| O 11 27 55 | 62 | 94*
BBLICOTA, CM
Yucso nuei 31 28 31 22 3|0 0 0 0,5 12 29 31 | 187**
Obnaunocms
OGwas, Gasuibl 7,0 65 |63| 64 |69|66|62]| 7,1 7,6 7,7 7.4 71 6,9*
'Uucito SICHBIX JHEH 3 3 3 3 2 2 2 1 1 1 2 2 25**
Uucno 061agHbIX 14 14 17 16 |17| 18 | 20 18 14 13 12 14 | 187**
HeH
Uuncno nacMypHBIX 14 11 11 11 12 | 10 9 12 15 17 16 15 153**
HeH
Hioxass, 6amis 1,8 1,3 1,9 24 (40| 39 |37 | 46 49 49 3,7 2,5 3,3*
OTHOILEHHE HIKHEH
06nauHOCTH K 00wel, | 26 20 30 | 38 |58 59 | 60 65 64 64 50 35 48*
%
Bempoeoii pesicum
Cropocts Betpa,m/c | 24 | 23 [25] 27 [27] 2421 ] 21 | 22 | 25 | 25 | 24 | 24*
Tosmopsiemocmo paziuunvix nanpasienuii éempa, %
C 5 8 7 12 15| 15 19 13 11 7 6 6 10*
CB 6 8 6 9 12| 10 | 12 8 7 5 6 5 8*
B 16 16 13 12 14 | 14 14 12 12 8 11 14 13*
OB 13 10 12 8 10 | 10 9 10 11 9 11 12 10*
O 19 14 17 12 9 9 7 9 11 15 15 16 13*
103 19 18 20 19 14 | 12 11 14 16 24 23 20 17*
3 17 21 20 21 15| 18 15 21 20 24 22 22 20*
C3 5 5 5 7 1| 12 | 13 13 12 8 6 5 9*
[ITHIIb 9 10 7 6 5 6 9 11 10 5 9 10 8*

l'onoBo#t panuaroHHBIA OaNaHC TOJIOKUTENBHBIM W u3MeHsercs B mpenenax 1100-1200 MJIx/
(MZ*MCC) B roj, uto cocrapisieT 30-32 % rogoBoro kKoiauyecTBa CyMMapHOH paauanuu. B rogoBoM xoxe
MAKCHMANbHOE 3HAUYCHHE PAJMALMOHHOr0 Gamamca otmeuaercst B mione (3394 MJLx/ (M°*Mec)), MUHH-
ManbHbIe - B fekabpe-suBape (Munyc 50,3 MJ[x/ (M**Mec)). C ampesist 10 CeHTOPh pagHalOHHbIH GataHe
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MOJIOXKUTENICH. 3HAUYCHHUS paJHalliOHHOTrO OajaHca Pe3KO YBEJIUYMBAIOTCS BECHOM, OT ampels K Maio (B 3,3
pasa), ¥ YMEHBIIAIOTCS OCEHBIO, OT CEHTAOPS K OKTAOpIo (B 2,5 pasa) [Atnac..., 2004].

[TponomKUTEeNBPHOCTh COMHEUHOTO CUsiHHS B roj coctaBiseT ot 1700 go 1800 wacor. Haubosnbmmee
YHCII0 YaCOB COJIHEYHOI'O CHSIHHUS OTMedaeTcs B utoje (275-309), naumensinee - B nekadpe (0-27). BecHoit
YUCJIO YacOB COJTHEYHOTO CHUSHHA B 2,5-3,5 pasza OoJbllle, YeM OCEHBIO, UYTO CBSA3aHO C TOJOBBIM XOJOM
obmagnoctu [ATnac..., 2004].

Buma. CpejHss CyMMapHas COJHEYHas pajuanus He npeBbimaer 96,4 M/ (M**mec.).
Pagnanmonnsiii 6amanc B HOsIOpe AocTHUTaeT HambOollee HU3KUX B TOJy OTPHIATENBHBIX 3HAUYCHUH HM3-3a
HaWMEHBIIIET0 32 TOJI MPUTOKA TeTyIa U OOJIBIIIOI OTpakaTeIbHON CIIOCOOHOCTH CHEKHOTO TTOKPOBA.

Hauano 3umbl xapakTepusyeTcs MAajJbHEHIIMM YBEIWYEHHEM MOBTOPSEMOCTH IHMPKYJISIMOHHBIX
MPOIIECCOB BOCTOYHOT'O THIIA, CIIOCOOCTBYIOIIUX TMOHMKEHHUIO TeMmieparypsl [ATmac..., 2004]. Cpennsis
TeMIlepaTypa BO3/1yXa HIDKe HyJsl YCTaHAaBIMBAETCS B MEPBOX MOJOBHHE OKTsIOps. Hambonee mHTEHCHBHOE
e TOHI)KEHHE OTMEYaeTcsl B KOHIE OKTIOpS - Hayayie HOsIOps, mociie MOSBJICHUS CHEXKHOTO TOKPOBa,
BCJIEJICTBHE Y€ro Pa3HOCTh CPEAHUX TEMIIEPATYyp B OKTAOpe u HogOpe cocTtaBmuser 9,7°C. Cpenusist MecsaHas
TeMmreparypa Bo3ayxa u3MeHsiercss oT muHyc 16,6°C B nekabpe mo munyc 19,1°C B sHBape (Tadn. 1) co
3HaunTenpHOM MexcyTouHoi (5°C), mexmgHeBHoU (15°C) m mexromoBoit (15°C) W3MEHYHBOCTHIO.
MuHuManbHas TeMreparypa HabmoaaeTcs B ssuBape — Munyc 23,0°C (tabn. 1). B monmxkenusx gonuasl Oou
OTMeuaeTcss HanOOJIbITHIA a0COMOTHBIN MUHEMYM Temriepatypsl (o muryc 50 °C). [lepuon ¢ ycToHYMBBIMU
Moposamu anutcsa 150-160 nueit. Cymma cpeJHUX CYTOUHBIX Temrepatyp Bo3ayxa Hmke 0 °C Bapbupyer oT
2400 mo 2600 °C [Atnac..., 2004]. Cpennsas temMieparypa MOBEpPXHOCTH MOYBHI M3MEHSETCSd OT MHUHYC
18,9°C B nekabpe no munyc 22,2°C B ssHBape (Tadi. 1)

Becua. Cpemusisi CyMMapHasi CONHEYHAs pajmarms coctamser 515.4 MJLk/ (M**mec) [ATmac...,
2004]. Cpennsisi naTa mepexoja cpeaHell CyTouHoOil TemiepaTtypsl Bozayxa uepe3 0 °C — cepenuHa amnpess
(tabm. 1).

Jleto mpongomxkaercs ¢ utoHA 1o aBryct. CpeqHsis cyMMapHasi COJTHeuHasi paguaius coctasiser 509,5
M]Dx/(M**Mec) [ATnac. .., 2004]. Cpeamsis 1aTa Iepexoa CpeHeil CyTOYHOM TeMIepaTyphl BO3IyXa depes
10 °C nabmonaercs B Hauae-cepeuHe uroHs. CpeqHeMecsiuHas Temreparypa B utose mitoc 18,2 °C (tabu.
1).

Ocenp. Cpelmsisi cyMMapHasi CONHedHas pajamarmsi coctaimser 213.7 MJIDk/ (M**mec) [Ariac...,
2004]. CpenHsis mata mepBOro 3aMOpoO3Ka — Hayvano CeHTOpsa. CpeaHsas maTa mepexoia CpeaHel CyTOYHOM
temmepatypsl uepe3 10 °C B mepuojn maaeHusi — nepBas aekaga ceHtsaops, depe3d 0 °C — mepBasi nekana
OKTSI0ps (Tabm. 1).

ITepuon akTMBHOI BereTanMu ¢ CyMMOM CpEeIHUX CYTOYHBIX TEMIEPATyp BO3JlyXa C TEMIIEPATYpOil
Boimre 10°C 6mu30K K (haKTUYeCKOMY TMEPHOAY BereTanuy OOJBIIMHCTBA PAaCTeHHH, a CyMMa TeMIIepaTyp
COOTBETCTBYET HEOOXOAUMOMY KoJmuecTBy Teria [Boponuna, 1977]. Tlepexoa K CyTOYHBIM TeMITEpaTypam
Bo3myxa Bolmie +10° HacTymaeT B MEPBBIX YHCIAX HIOHSA, M K TOMY BPEMEHH B CPEIHEM IPEKPaIIaroTCs
BECEHHME 3aMOPO3KH. ITpOJOIKUTENBHOCTE IEPUOJIA CO CPEHENH CYTOUHOM TEMIEPATYPO BO3/yXa BBIIIE
10°C cocrasnset 90-100 nHeit, cymma temmnepatyp 3a 3toT nepuog — 1400-1500°C [ATnac..., 2004].

Ocaaku ¥ pekuM yBJaskHeHUsl. ['0JJ0BOM XOJ1 0CaJIKOB OTHOCUTCS K KOHTUHEHTaJIbHOMY THITy. B
XOJIOIHBIN TIepro/] Beazaet okoio 20 % romosoii cymmel [Byiaaros, 2007]. Bonbiias 9acTs WX BHIMAAAET B
MIEPBBIE MECAIBI 3UMBI B CBS3H C IHUKIOHHYECKHMH IPOLECCAMHU HAa TOJSIPHBIX U apKTHYECKUX (POHTAX.
I'onoBoe xomuvecTBO 0caaKoB B mpenenax 547 MmM. ['010BO MUHUMYM OTMeYaeTcs B (heBpaie U COCTaBIISET
24,7 mM. MakcuMallbHOE 3a r0Ji KOJIMYECTBO OCAJIKOB BhINaJaeT B Hiojie-aprycre (72-84 mm). HanGosbiee
YUCIIO JTHEH C TBEPIABIMU, JXKAJIKAMH W CMENIAHHBIMH OcagkaMu HaOmromaercss 3umoin (26-28 nHei). B
TFOJIOBOM XOJI€ OTHOCUTENbHAS BIAXKHOCTh BO3/TyXa u3mMensiercst oT 81 1o 84% 3uMol, K BECHE YMEHbBIIAETCS
10 69-76%, mocTuraeT MUHUMAILHOTO 3HaUeHUs 65% B Mae, K OCEHU CHOBA IMPOUCXOJUT YBEIUUYCHHUE JI0
80% (tabu. 1).

CHexHbIii MOKpoB. CpeqHsisi jara TOSBICHUS CHEXHOIO TMOKPOBAa — HAYajO-CepeMHA OKTSIOpS.
[IpomoKUTEeTFHOCTD 3aeranns CHeKHOTO MmokpoBa 190 - 200 nueit. CpenHee W3 HAMOONBIINX JEKATHBIX
BBICOT CHEXHOTO TOKpOBa m3MeHseTcs oT 43 10 51 cM, ¢ MakcuMansHO# BbICOTON 94 cMm B mapte. Cxon
CHEXXHOTO ITOKpPOBa HaOIOAaeTCs B Hadane-cepeauHe Mas (tadm. 1).

Beunasi mep3ioTa. Beunas mep3nora Ha TaHHOW TEPPUTOPUU OTCYTCTBYET. BenmunHa KPHUOTEHHBIX
CE30HHBIX 3aTpar dHepruu coctaBimsieT 25%. Ce3onHoe mnpomep3anue or 20 mo 80 cM, MOCTOSHHOTO
poMep3aHus HeT. PacipocTpanenne ce30HHO MEP3JIbIX M TANIBIX MOPOJT PEIKOE OCTPOBHOE, MX TEMIIepaTypa
konebnercs ot 0 mo 4°C. ['myOuna ce3oHHOTO mpomep3anus ot 0,5 (Ha Oomore) m0 2 MeTpoB (B MmoiiMe)
[ATnac..., 2004].
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O6aavyHocTh. VIHTeHCHBHAS NUKIOHWYECKAs JEATENFHOCTh OOYCIOBIMBACT HAJIMUME 3HAYUTEIHHOU
00JTaYHOCTH B TEUEHHE BCETO TOAa, OCOOCHHO B OCEHHE-3UMHHH mepnoa. CpegHee KOTUYIECTBO OOIIEH
00J1a9HOCTH, U3MEHSACH B MpefesiaXx oT 6,4 0amioB (B UioHE — Hiojie) 10 7,7 0auioB (B OKTAOpE), 3a roj
cocraBisger 6,9 OamwioB. ['0moBOW XOj KOJMYECTBA HIDKHEH OOJIAYHOCTH aHAJIOTHYCH XOXIy oOmei
00JJa9HOCTH, HO IMEET OOJBIIYI0 aMIUIHTY Ly KoiieOanuid. B TeueHue Bcero rofa M0 HIDKHEH 001aqyHOCTH
B 00m1eit o0magyHOCTH cocTaBisieT okoio 50%. Uucmo macMypHBIX JHEH 1o olrmiel oGmagHoCTH paBHO 163,
obmaynbix — 187, scupix — 25. Hambonee macmypHble ITHH HaONIOJArOTCS B OCCHHE-3MMHHUM MEPHOA, B
BECEHHE-IIETHUH mepro — obaunsie (Tadm. 1).

BetpoBoii pe:xxum. B romoBoM pexknMe BeTpa JOCTATOYHO YETKO MPOCIEKUBACTCS MYCOHOOOPa3HBIH
XapakTep: 3UMON BeTep AyeT C OXJIAKJCHHOTO0 MaTepuka Ha OKeaH, JIETOM — C OKeaHa Ha cymlry. Beicoka
MOBTOPSEMOCTD 3aMaJHbIX U IOr0-3amajHbIX BETPOB: 3uMoi okoio 20%, B mae mamaet no 15%. Cpennue
MECSYHBIE CKOPOCTH BETpa BO BCE CE30HBI Iojja He MPEBBIMAIOT 3 M/c, ¢ MAaKCUMyMOM B ampene-mae (2,7
M/C) 1 MUHUMYMOM B HtoJie-aBrycre (2,1 m/c) (Tabm.1). YacTsl meTenu u TymMaHsl [ATiac..., 2004].

T'uaporpadus

l'unporpacdugeckas cers permona otHocutcs k OOw-Hpteimickomy 6acceitny Kapckoro mops. Co-
riacHo oomel cxeme O0b-MpThinickoro Oacceitna A.A. Kypakosoii [2022] TeppuTOpHsl CTallMOHApa PacIio-
noxkeHa B 30HE VIl — ot ycThs pexku Konna u 1o yctes UpTsimia, rae HabmrogaeTcs mepexo oT cpeaneir Oou
K HIkHeMy MpTeimy. CorfacHO KapTe FeHeTHYECKUX THIIOB O3€PHBIX KOTJIOBHH, TEPPUTOPHS JIEKHUT Ha CO-
npsoxkernn Kouauuckoro u noiMenHoro O0s-MpThIIICKOro 03epHBIX paiionoB [ATiac..., 2004]. O6e pexn
HUMEIOT IIUPOKUE TIOHMEHHBIE JIOJIHMHBI C CHIIBHO MEaHIPUPYIOIIUMH pyciaMy, H300MIMeM TPOTOKOB, pyKa-
BOB 1 03ep. CpeqHeMHOTOIeTHHH To/1oBoN cTOK m3MmeHsetrcs ot 200 mo 250 MM, ¢ K03 PUIMIEHTOM Bapua-
uun paBHbeM 0,15-0,25. Cnabast mpeHupyromas poib peK SBISETCS OJHUM W3 BaXXHBIX (DaKTOpPOB Iepe-
yBIQKHEHHS H 3a0onoueHHOCTH Tepputopuu. CreneHps 3a0onoueHHocT aocturaet — 30-40 % [Artnac...,
2004]. Craronap pacrosioKeH B J0JHHE pekd MyXpHUHOH ¢ OOJIBIITUM KOJIHYECTBOM BOJOTOKOB, 03€p, 00-
noT. I'ycrora peunont cetu cocrasuseT go 0,3 KM/KM?, o3epHOCTH 20 u Gosee %, 4TO SIBASETCS CIEACTBHEM
M30BITOYHOTO YBIAXXHEHUS! TEPPUTOPUH, PABHUHHOCTH penbeda U OJIM3KOTro 3ajeranus BOJIOYIOPHBIX TOpH-
30HTOB. Hebomblire yKIIOHBI MECTHOCTH U €T0 HU3KOE BEPTUKAIBHOE PACUICHEHUE OMPECIISIOT MEJICHHOE
TEeYeHHE PeK U OOJIBII0H KO (HUIIMEHT U3BHIUCTOCTH HX PycCedl.

Hanuune pa3BuTOi MOMMBI MPUBOAUT K (OPMHUPOBAHHIO HA KaKOH-TO MEPHOA BOJOEMa CO CTOSUEH
BOJIOH C BBICOKOH OMONPOAYKTUBHOCTBIO. [IOMUMO 3TOTO, GOPMHUPYIOTCSI M CYHIECTBYIOT CAMOCTOSITENIbHBIE
MOWMEHHBIE BOAOEMBI, KOTOPBIE MHOTJA Pa3esiOT Ha MPUIATOYHBIE BOZOEMBI (IIPOTOKH), MPENCTABISIIO-
ye co00i NMepexoHbIi THII OT PEUHOI0 pyciia K 03epy, U HEMOCPEACTBEHHO BOJOEMBI OHMBI — copbl. OHI
00pa3yloTcs Ha OCHOBE OTMEPIIUX YYaCTKOB CTaphIX pycen (CTapHuil) U NPeACTaBIsAOT co0oit Oiroameodpas-
HBIE €EMKOCTH, 3alOJIHSEMbIE B MEPUO]I BECEHHE-JIETHETO IMOJIOBOMBS U CIy)Kalllhe MECTOM HepecTa (hUTo-
(WIBHBIX BUJOB U HaryJja OOJIBIIMHCTBA BUAOB PHIOBL, @ TAKXKE APYTMX OPraHU3MOB, CBSA3aHHBIX C THAPOIIO-
THYECKUM PeXUMOM peku. [Tnomaas o3ep CylecTBeHHO U3MEHSIETCs B TeueHue roja [3emios, 1976]. B mo-
JIOBOJIbE COPHI MPEACTABIAIOT COO0# MpOoTOUHBIe 03epa OonpmKx pazMmepoB. llomaBmsromas yacTb COpoB
HUMEET OYeHb IUIOCKOE JHO, IIOHMIKAIOIIEEeCs] K OCHOBHOMY pyciy peku. Ilo mepe cnazna maBoJoyHOH BOJHBI
Ha TTIABHBIX PeKax BOJa U3 COPOB MOCTENEHHO cOpackiBaeTCs B MX pyclia U COPBI CHIILHO MENEeIOT, O0HaKas
WIIMCTOE WJIH TTecuanoe aHo [Manuk, 1978].

Kpome BrIIeonycaHHbIX, HA JAHHOM TEPPUTOPUH PACIPOCTPAHEHbI BHEIIOWMEHHbBIE BOAOEMBI, OTUIIe-
HUBILHUECS OT MOMMBI M MOTEPSBLINE CBA3b C THAPOJIOTHIECKUM PEXUMOM PEKH B PE3yJIbTaTe BEPTUKAIBLHON
3pO3UH pyciia. ITO MEIKOBOTHBIE BOJJOEMBI - BHYTPUOOJIOTHBIE 03EPKU U 03€pa, PacloOKEHHBIE Cpean 00-
JIOTHOTO MaccuBa «MyXpHUHO», OHH 00pa3yloT OOMIMpHYI0 00JI0THO-03epHY0 cuctemy [DameBckuit, 2007].
[To mpouCX0XKAEHUIO KOTJIOBUH 3TH 03€pa opraHorenHsle. OHM BechbMa pas3siMuHbI 10 (popMe U pazmepam:
KpYTJIble, OKpYTIIbIe, OBaJIbHEIC, BEITAHYThIE. [logaBisiomniee OONBITMHCTBO BOJOEMOB — OECCTOUHBIE 03EpKU
momaznsio Meree 0,1 kM 1 rIyOHHON MeHee 2 M, 3TO YaCTH IPSIOBO-MOYAKHHHO-03€PKOBOrO KOMITIEKC-
Horo nanamadTa. O3epa UMEIOT BBHICOKYIO HNPUPOIOPECYPCHYIO LEHHOCTb, SIBIISISICH UCTOYHUKOM BOJHBIX,
ouonoruueckux (¢uiopa u payHa), MUHEpaIbHBIX U OPraHUYECKUX pecypcoB [ATiac..., 2004].

bonotabIit MaccuB « MyXpHHOY» TIPENCTABIACT COO0H ONMTOTPOGHOE BEPXOBOE charHOBOE OOJIOTO U
SIBIISIETCS] TUITMYHBIM JIJISI CPEeIHETae:)KHOM 30HHBI 3amagHoit Cubupu [MBanos; HoBukos, 1976] npakTudecku
MOJTHOCTBIO MOKPBIBAET JIOKAJILHBIN BOIOpa3es MeXIy HeOONbIIMMH pekaMu MyxpuHa u bonbias peuka,
BITQJIAIOIINMU B POTOKY baiibanakoBckyro (moitma MpTeima) u npotoxy EHasipckyro (moiima O0m) [puc. 2;
Jlanmmua n Konesa, 2010]. [IpoTskeHHOCTh O0JIOTHOrO MaccuBa C 3amaja Ha BOCTOK cocTasisier 4,5 kM. C
fora OOJIOTHBII MacCHB OTPaHMYMBAET I0JIOCA OCTPOBKOB, HMOKPBITHIX CMEIIAHHBIM JIECOM, a C CeBepa —
KpOMKa 1epBoii 00ckoi Teppackl. C BOCTOYHOIH CTOPOHBI OKparHa MyXpHHCKOTO 060Ji0Ta 00pa3oBaHa ycTy-
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IIOM Teppackl, BO3BBIIAIONIMMCS Ha 2—6 M Haj monuHoN pekn Myxpuna. dopMa ycTymna BOJHHUCTas BCIEI-

CTBHE aKTUBHO# 00paTHOM 3p0o3uu HecKobkuMu ee ncrokamu [Bleuten et al., 2020]. TIpoTsbkeHHOCTH 60510~
o o 2

Ta OT I0XHOU 10 CEBEPHOM I'paHUIIbl JOCTHraeT 13 kM, a ero miomaas cocrasister 50 km” [3apos, 2013].

68.5 68.6 68.7 68.8

60.9 60.9

60.8 60.8

68.5 68.6 68.7 68.8

Pucynok 2. Bonorublii MaccuB « MyXpHHO» U €r0 OKPECTHOCTH. [IpuMeUaHue: IyHKTUPOM 0003HAUEHA IPAHHU-
11a 00JI0THOTO MaccuBa MyXpHHO; Oerble TOUKH ¢ YepHOi 00BoaKoH — Mukponanamadrer (1 — pociblii psim; 2- psam; 3
— Movakuna) [Jlatem, 2017].

PacTuTe/bHBII OKPOB

MexayHapoaHas mojeBas ctaHIus «MyXpHUHO» COTJIACHO 30HAILHO-TIPOBHHIIMAILHOMY JIEIEHUIO
pacTUTENHHOrO MOKpoBa 3anaaHo-CHOMPCKOW paBHUHBI OTHOCHUTCSI K OopeanbHOM (TaexHO) 30He, O0b-
WpTHIMICKON MTPOBUHIIUU CPeAHETAC)KHON MOoa30Hb [nmbuna u ap., 1985]. Tlo 6010THOMY pailoOHHPOBAHUIO
TEPPUTOPHUST UCCIICIOBAHUS BXOJAUT B CPEIHETACIKHYIO MPOBUHIMIO 3amagHo-CHOMPCKUX OJIMTOTPOQHBIX
IPSIIOBO-MOYAKHHHBIX M COCHOBO-KYCTapHHYKOBO-C(harHOBbIX Oomor [Jluce u ap., 2001]. Cpennss
3aTOp(HhOBaHHOCTH MPOBHHIMHU cocTaBisieT 50% [Cremanosa, 2012].

30HaNbHAsE PACTUTENBHOCTh TMpPEJCTaBlicHa TEMHOXBOMHBIMH JieCAaMH B COYETaHHH C HX
MOCJICTIOKAPHBIMU CTaJUsIMA BOCCTAHOBJICHHUS U psilaMH 3a00JI0YEHHBIX JIECOB, TUIIMYHBIMH JUIS CpeiHei
taiirn 3amagHoil Cubupu. Jleca 3aHMMAIOT y4yacTKH XOPOLIO OPEHUPOBAHHBIX PEUYHBIX TEppac M IOJIOTHE
XOJIMBI MEXJY OOMMPHBIME ONUTOTPOGHBIME TOP(SIHUKaMU C HMHTPA30HAIBHOW PaCTHTEIBHOCTBIO,
3aHUMAOIUMH OCHOBHBIC TIIONIAIN BOJIOpa3AeibHON Tepputopun. Beero TopdsiHukm 3aHMMaoT okosio 50
% TJIOIIA I, IPH 3TOM JI0JIs1 Me30TpodHBIX 60T coctasisier meHee 3 % [Terentieva et al., 2016].

Jnia ommcaHus pacTUTENHHOTO TOKPOBA HCIOJIB30BAICA TPEXYPOBHEBBIM HMEPAPXHUECKUI TOAXO/I.
Bouti BhIENCHBI clieayrone Kateropuu: 1) kpymHble yuacTku cymu (5-30 kM), pacrio3HaBaembie B
pernoHanbHOM Maciitade, B TEKCTe MPOHYMEPOBaHbl pUMCKUMU HU(pPaMu; 2) CyXOIyTHbIE OApa3AeIeHuUs
cpenHero macimraba rOMOTEHHBIE MM KOMILIEKCHOTO CTPOEHHsSI, B TEKCTE€ NMPOHYMEPOBaHHbIE apaOCKUMHU
undpamu; 3) HeGoIbIIEE Ha3seMHbIe KOHTYpa (0koxo 100 M), KOTOpBIE MPEACTABISIOT COOOH MO3aUdHBIE
WK OHOPOAHBIE cOOOLIeCTBa U BbIAEICHHBIE B TeKcTe Hudpamu u OykBamu (Hanmpumep, 16. Charnosole
MOYQ)KUHBI).

226




I. Onurorpodueie BepxoBbie Oosota (00o3HaueHue «b-My» Ha puc. 3) BKIHOYAIOT COOOIIECTBAa C
aTMoc(epHBIM BOJHO-MHUHEPATHHBIM MUTAaHHEM M IpeoOiiajanneM c(arHOBBIX MXOB B HAIlOYBEHHOM
MOKPOBE.

1. I'psinoBo-MOuYaKMHHBIE OOJIOTHBIE KOMIUIEKCH (0Oo3HaueHus «b3-M» u «b4-M» Ha puc. 3).
3aHMMaOT OOMMpHBIE OOJOTHBIE MAaCCHBBI LEHTPAIBHBIX dacTell Mexnmypeuwmii 3amagaoit CuOupw.
HaGmomaeTcss  4yepemoBaHue — rpsia  OaryiabHHKOBO-KacaHapoBo-carnoBeix  (Sphagnum  fuscum,
Chamaedaphne calyculata), mectamu ¢ cocnoii (Pinus SylvestriS) u cgarHoBbIX MOYQXUH C MyLIMICH U
meiixuepueit  (Sphagnum balticum, S. majus, Eriophorum vaginatum, Scheuchzeria palustris),
OPHUEHTHPOBAHHBIX TOMEPEK CTOKa OOJOTHBIX BOA. DTH KOMIUIEKCH OOBIYHO paCHOjaraloTcsi Ha OYEHb
nonorux ywactkax (ykiaoH 0,003-0,008 wm/km). Kondurypaumuss u paccTosHHe MeXAy TpsaaMu u
MOYQ)KMHAMH CBSI3aHBI C YKJIOHOM MOBEPXHOCTH TOP(SIHHUKA, HO B OCHOBHOM OHHM MMEIOT PaBHBIN YAETIbHBIH
BeC B KOMILTEKce. MUKpOTONBI Tpsif OoJiee cyxue U Ha 25—50 cM BbIIlle MOYaXKHH.

la. CocnoBo-kycrapuudkoBsie- (Pinus sylvestris, Ledum palustre, Chamaedaphne calyculata)
cdarnoseie (Sphagnum fuscum) rpsaer (o6o3nadenust «b3.1-M» u «b4.3-M» Ha puc. 3). Beicota COCHBI
00b14n0 0,5-2,0 M, mpoektruBHOE MOKphITHE 3—-10 %.

16. CoarHoBbie Movaxuubl (0003HaueHust «b3.3-M» u «b4.1-M» puc. 3) — HHU3KHE y4aCTKH
KomIIekca pasmepoM 10-100 M®> ¢ ypoBHeM TIpyHTOBBIX Boj 0—15 CM mpenCTaBICHHBIE OCOKOBO-
ex1epreBo-c(harHoBEIME M MYIIHIIEBO-OCOKOBO-C(parHOBEIMU coobOmecTBamMu. Cpend KyCTapHHYKOB
npeobnanarot noxoen (Andromeda polifolia) u kiroksa (Oxycoccus palustris). TpaBsl BKITIOYaIOT HECKOIBKO
BuI0B: meixuepus (Scheuchzeria palustris), ocoka (Carex limosa), Buzabr mymmis! (Eriophorum russeolum,
E. vaginatum) u pocsiaka (Drosera rotundifolia, D. anglica). B MoxoBOM MOKpOBe JOMHHUPYIOT HECKOJIBKO
rUApOQUIBHBIX BUAOB C(arHOBBIX MXOB: Sphagnum balticum, S. papillosum, S. jensenii, S. majus u S.
lindbergii.

2. KycrapHuukoBoe c(arHoBoe O0JIOTO C peIKUMH HHU3KopociabiMu cocHamu (Pinus sylvestris)
(«oTKpBITOE 6OJI0TOM) ¢ TpeobiaananueM kaccauapsl (Chamaedaphne calyculata), mymmumesr (Eriophorum
vaginatum) u cdaraoeix MxoB (Sphagnum angustifolium, S. divinum, S. fuscum) (o6o3nauenue «b1-M»
puc. 3). OTU TUIBI COOOIECTB PACIIONararoTCs B epexoqHol 30He mmpuHoi ot 100 g0 200 M, pexe mmpe,
MEXIY OJNUTrOTPOMHBIM BEPXOBBIM OOJOTOM H Y4YaCTKaMH CYXOJOJBHOTO Jieca Ha MHHEPAIbHBIX
otnoxeHUsX. OHU TaKKe MOTYT Pa3BUBATHCA B TIOTPAaHUYHOMN 30HE MEKAY BEPXOBBIMUA U MUHEPOTPOPHBIMU
Oosoramu.

3. CocHOBO-KYCTapHHYKOBO-C(harHOBOE 00JI0TO (psSIM) 3aHMMAaeT CaMble BBICOKHE TOBEPXHOCTU C
YpOBHEM TPYHTOBBIX BojA HmKe 30 cM, KOTOpBIE 3aHMMAalOT OKOJIO TPETH IUIOMIATH OOJOTHOW CHCTEMBI
MyxpuHo (o603HaueHus «b2-M» u «b5-M» puc. 3).

3a. Tunmuneni psim (oOo3HaueHue «b5-M» Ha puc. 3) XapaKTepu3yeTcsi XOpOIIO BBIPAKEHHBIM
apeBecHbIM sipycoM u3 cocHbl (Pinus sylvestris) Beicoroii 0,5-4 M W KyCTapHHYKOB — KacCCaHJpPBI
(Chamaedaphne calyculata), 6arynsauka (Ledum palustre), nox6ena (Andromeda polifolia), ¢ mpumecsio
ronyouku (Vaccinium uliginosum) u xmokBel (OXycoccus microcarpus). M3 TpaBSHHUCTBIX pacTeHUit
obunpHa Mopoinka (Rubus chamaemorus), enunudno Berpewaercs mymmna (Eriophorum vaginatum) u
pocsika (Drosera rotundifolia). TocrioacTByromum BuI0M charHoBbIX MXOB siBisieTcss Sphagnum fuscum c
HEe3HA4YMTEIbHOW MprMechio apyrux BuaoB (S. magellanicum, S. angustifolium, S. capillifolium). Dtor Tun
00JI0T TaK)Ke MIUPOKO pacrpocTpaHeH B 3amagHor CuOupwu, 3aHUMasi Kak OOJIbIINE OAHOPOIHBIC ILIOIIAIH,
TaKk ¥ B COCTaBe TPSAOBO-MOYAKUHHBIX KOMILJIEKCOB C HE3HAYHTENHHBIMU PA3IMYUSAMH B PaCTUTEIHLHOM
TTOKPOBE.

36. Pocunerii psim (06o3Hauenne «b2-M» Ha puc. 3) ¢ TYCTBIM KYCTapHUKOBBIM SIPyCOM M3 OaryibHUKa
(Ledum palustris), kaccanmper (Chamaedaphne calyculata), ¢ yusactuem uepuuku (Vaccinium myrtillus),
OTJIMYACTCS OT THITMYHOIO psiMa BBICOTOM JjpeBecHOro sipyca (6—10 m) u3 cocuwl (Pinus sylvestris) c
HE3HAYUTETBHOM MpuMechio Keapa cudupekoro (P. sibirica) u 6epessr (Betula pubescens) u mpeobnamanrem
B Hanmo4BeHHOM mokpoBe Sphagnum angustifolium u S. divinum.
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Pucynok 3. Pamosbie (B1, B2, B5) u IpsjoBo-MOYaXHHHbIE KOMIUIEKCHl 00J0THOU 3KocucTteMbl (B3, B4).
DIeMeHTHl TPSAIOBO-MOYaKHHHOTO Komimiekca: merxuepuenas (b3.3) m mymmueBas (b4.1) MOYaXWHBI, COCHOBO-
kyctapanukoBblie rpaasl (b3.1 u b4.3).

II. CyxomonbHble neca (o6o3Hauenue «JI-M» Ha Ha puc. 4). XapaxTepu3ylOTCS APEBECHBIMU
coolmiecTBaMy, 3aHUMAIONINE CYXOJOJIbHBIE YYaCTKH, PACIOJOXKECHHBIE Cpeand OOJbIIOr0 OOJOTHOTO
MaccUBa UCCIIEAYEMOU TEPPUTOPHUHL.

4. TeMHOXBOWMHBIC, MPEUMYIIIECTBEHHO KeapoBbie Jieca (00o3Hauenue JI3-M na puc. 4). B crenom
IUIOTHOM HACaKICHWH (COMKHYTOCTH KpoH 90-95%) mpeobmamaer keap cubupckuit (Pinus sibirica) c
BkparuteHussimu uxthl (Abies sibirica) u enu (Picea obovata). [lepeBbsi BepXxHEro sipyca UMEIOT CPEIHUM
nmuameTp 40 cM Ha BBICOTE TPYIAH M CPEIHIOI BHICOTY 27 M. TpaBsHHCTHINA sipyc pa3pekeH (IPOeKTHBHOE
mokpeiTHe MeHee 10%), OCHOBHBIMH KOMIIOHEHTamu siBisttorcst xBomr (Equisetum sylvaticum) u kucnuia
(Oxalis acetosella). MoxoBoii spyc ¢parmeHnTapubiii, oopaszosan Polytrichum commune u Pleurozium
schreberi.

5. JIuctBeHHbIC Nieca

5.1. Ocunossie jeca (06o3nauenve JI5-M Ha puc. 4). IIToTHBINH APEeBOCTON (COMKHYTOCTH KpoH 60—
70%) c¢ mpeobmaganuem ocunbl (Populus tremula) cdopmmupoBancss B pesysibrare MOCIE MOXKAPHOI
cykieccur. B motecke Takke oObiuHa Oepesa (Betula pendula), xemp (Pinus sibirica) mpucyrcrByer
paspexenHo (mo 5%). JepeBbs BepxHEro spyca HUMEIOT CPEAHHM JAWaMeTp 7 CM Ha BBICOTE€ TPYId U
cpenHiOl0 BbICOTY 12 M. B TpaBsSHO-KyCTapHHYKOBOM sipyce (IpoeKkTuBHOE MOKpbiTHEe 10-15%)
npeobnanaror 6pycuuka (Vaccinium vitis-idaea), xsomr (Equisetum sylvaticum) u Beiinuk (Calamagrostis
canescens)

5.2. 3abonoveHnbie Gepe3oBo-ocokoBo- (Carex globularis) cdarnoseie (Sphagnum angustifolium) u
XBOIIIEBO-MEIIKOTpaBHbIe Jieca (00o3HaueHue «JI12-M» u «JI6-M» Ha puc. 4) ¢ 6epesoii (Betula pubescens) B
BEpXHEM sIpyce U MOJIOJIBIM TojipocToM kezapa (Pinus sibirica), muxter (Abies sibirica), enu (Picea obovata)
U npeo0iialaHieM B TPaBsHO-KyCTapHUYIKOBOM sipyce uepHuku (Vaccinium myrtillus) u yaactuem 3eneHsix
mxoB (Pleurozium schreberi) B HamouBenHOM mokpoBe wik xBoiia (Equisetum sylvaticum) u menkoTpaBbsi.
Hpesocroii V-V knacca Oonutera BeicoTOM 17-20 M. OTH Jleca pa3BHBAIOTCS B CJ1a00 BBIPAKEHHBIX
JIETIPECCUSX C 3aTPYJHEHHBIM JIPeHAKEM Ha TJIEEBBIX M0130J1aX.

6. CMmemaHHbIi MEJIKOTPABHO-3¢IEHOMOIIHBIN Jtec (00o3HaueHust «JI1-M» u «JI3-M» Ha puc. 4)
ryctoii (comknyTocTh KpoH 70-80%) ¢ mpeobnamanuem B apeBecHOM sipyce kempa (Pinus sibirica), muxThr
(Abies sibirica), emun (Picea obovate), ocunsr (Populus tremula) u 6epessr (Betula pubescens). JIpeBocroii
I1I-IV xnacca Oonutera, qocturaer BeICOTHI 20-22 M u guamerpa ctBojioB 30-50 cM. B HamouBeHHOM
MOKpOBE MpeoliasaeT Tae)KHOe MelkoTpaBbe — JuHHes (Linnaea borealis), maitnuk (Maianthemum
bifolium), manopornuk (Gymnocarpium dryopteris) u OopeanbHble BHIBI 3eseHbIX MxoB Hylocomium
splendens, Pleurozium schreberi, 8 Menbiem oOmiuu BeTpedaetcs yepuuka (Vaccinium myrtillus), xsor
(Equisetum sylvaticum) wu Bugsl miaynoB (Diphaziastrum complanatum, Lycopodium annotinum).
[IpencraBusier coOOH KIMMAaKCHYIO CTaJWIO0 PAa3BUTUS HA XOPOLIO JPEHUPOBAHHBIX CYNECYaHBIX H
CYTJIMHUCTBIX MOJI30J1aX.
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Pucynok 4. Jlecubie mukponanmad et (JI1-JI6).

I11. TTotimer

8. Usnsiku ¢ mpeoGiamanuem uB (Salix triandra, S. alba, S. viminalis, S. dasyclados). 3anumaror
caMblii BEICOKUH YPOBEHb TIOHMBI — PUPYCIIOBBIE Ballbl, 4acToTa 3aToruieHust 25-50%.

9. Jlyra ¢ xanapeeunukom (Phalaroides arundinacea) pacmpocTpaHeHbl B LEHTpPaIbHOM IMOWME,
KOTOpasi 3aTaruinBaeTcs Ha 1—2 Mecsina, moBTopsaeMocTs 3aromienus 50-75 %.

10. Ocoxosrie 6omota (Carex aquatilis, C. juncella) mpeo6agaroT Ha caMOM HHU3KOM YPOBHE ITOMMBI
— IIPUTEPPACHOM MTOHMKEHUH, KOTOPOE 3aTOIUISIETCS KX bl TOJ Ha 2—4 Mecsna.

Urorosas xiaccudukarus BkiaovaeT 11 THIIOB pacTUTEIBHOTO MOKPOBA U BoAHBIE 00beKThI (IIpuio-
xenne 1). Ha ocHOBE KapThl pacCUMTaHbI IHIOMAAN (B JOJISIX ), 3aHUMAaeMBIE KayKIbIM THIIOM coobrecTB. ITo
3aHMMaeMBbIM IIIOIIA/IAM MTPeo0IaIafoMU TUITAMH B TIPEJieIax BCEH UcCIeayeMol TEpPUTOPHUN SBIISIFOTCS
coodmiecTBa ONMUroTPO(HBIX BEPXOBBIX OOJIOT, 3aTEM CIIEAYIOT JIECHBIE M TOHMeHHbIe. B npenenax kapOoHo-
BOT'0 MTOJIMTOHA OCHOBHASI IUIOIIAAb TAKKE 3aHATA COOOIIECTBAMH ONUTOTPO(HBIX BEPXOBBIX OOJIOT, B Mpe-
nenax tecroporo monurona BUIIT I'3 — mecHpiMu coobrectBamu (Tadi. 2).
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Taodauna 2. Ilmomann (%), 3aHMMaeMble BBIICIEHHBIMH PACTHTEIBHBIMH cOOOmecTBaMy. lIpumMedanue:
*HOMepa COOTBETCTBYIOT JIeTeH e KapThl u3 [Ipunoxkenus 1.

=
=
g oo~
S
g =X €@
=~ 2 o O
O ' m Plavi
2 H g = 4 ™
o Z e g
L 8 X o
58| €% EE
g8 | g5 g=
Ne n/m* Tun sxocucTeMsl SO | 2% & m
CyxodoabHbie neca 23.8 8.67 85.5
1 | Bepe3oBble 1 OCHHOBBIE JINCTBEHHBIE Jieca 9.83 21| 39.38
2 | CmemranHBIe 6€pe30BO-OCHHOBO-XBOMHEIE Jieca 8.06 5.92 | 36.82
3 | TeMHOXBOIHBIE, MPEUMYIICCTBEHHO KEIPOBEIE Jeca 5.95 0.65 9.34
Bepxosvie 6oroma 47.4 90 8.13
4 | Pocible psMbl 8.85 8.35 6.4
5 | TunuyHele psMbI 10.5 14.5 0.96
6 | PsMel ¢ peakoii cocHOR 3.98 1.43 0.33
7 | KycTapHImakoBO-IymuIeBo-c(harHOBBIE OTKPHITEIE 00JI0Ta 8.38 7.92 0
8 | OnurorpodHsie rpsI0BO-MOYaKUHHBIE KOMIUIEKCHI 10.37 | 45.24 0
9 | Me300muroTpodHbie 0COKOBO-C(harHoBbIe 60JI0TA 2.5 0.49 0.04
10 | OnurorpodHBIe 0COKOBO-C()arHOBBIE 0OBOIHEHHBIC TOIIH 2.79 | 12.06 0.4
11 | Ioiimennvle nyea 21.76 0.16 4.64
12 | Boonvie obvexmul 7.01 1.18 1.68

IMouBooOpa3ywouue MOPOALI M NOYBEHHBIN OKPOB

B npenenax TeppUTOpUU pacIofiokKeHUsI MPOOHBIX TUIOUIAIe pacipoCTpaHEHbl MOPOJIBI PA3THYHOTO
TCHE3MCa, COCTaBa, CBOWCTB, CIyXallue CcyOCcTpaToM [UIS pPAaclpoCTpaHEHHS Pa3UYHBIX THUIIOB
pacTUTENBHOCTH M (OPMHUPOBAHMS PAa3HOOOPa3sHBIX THIIOB M KOMIUIEKCOB mouB. CormacHo Kapre
MOYBOOOPA3YIOMINX TOpOa [DrekTpoHHas Bepcus..., 2011] Teppuropus npuypodeHa K 00JACTH 03epHO-
AJTIOBUAIBHBIX, O3€PHBIX U aJUTIOBUAIBHBIX OTJIOKEHHH MEeCYaHOTO M CYNECHYaHOr0 TPaHyJIOMETPHIECKOTO
COCTaBa, a TAKXKe OPraHOI€HHBIX TOP(MSHBIX BEPXOBBIX M MEPEXOAHBIX OTIOKEHHH (3alexu Topda OKOIJIO
TpeX MeTpOB, MecTaMu Oostee msiTh) [ATiac. .., 2004].

CormacHO TOYBEHHO-TeorpauyeckoMy paliOHMPOBAHUIO JaHHAS TEPPUTOPUST OTHOCHUTCS K
BopeansHOMY reorpagpuyeckomy osACY, EBponeiicko-3anagno-Cubupckoit Ta&XHO-JIECHOU
KOHTHHEHTAIbHOW MOYBEHHO-OMOKIMMAaTHUECKOH 00IacTH K MOA30HE CBETIO3EMOB, MOA30JUCTHIX MOYB U
MOJ30JI0B cpeAaHed Talru, HUKHEUpPTHINICKOW NTPOBUHLUMUM TJIEE3EMOB, CBETIO3€MOB, [0J130JI0B,
MOJI30JTUCTBIX U TOPQSHBIX OOJOTHBIX MOYB U BXOJUT B COCTaB JABYX OKpPYroB: [IproOckoro ammoBHaNbEHBIX
JIEPHOBO-TJICEBBIX M WIJIOBATO-TOP(SHO-TJIEEBBIX IMOYB C YYaCTHEM AJUTIOBHAJBHBIX OIOA30JIEHHBIX IOYB
CJIOMCTBIX TJIMHUCTBIX M CYTJIMHHUCTBIX Ha aJUTIOBUAIBHBIX OTJIOXKEHUSX U KoHAMHCKOro okpyra TOpdsHBIX
BEPXOBBIX MOYB T'PS0BO-MOUYKUHHBIX, TPSIOBO-MOYaKHHHO-03€PKOBBIX U COCHOBO-C(ArHOBBIX OOJIOT,
MOJ30JI0B  MJUIIOBHAIBHO-TYMYCOBBIX U TIOJ30JIOB TJICEBBIX II€CYAHBIX HAa O3€PHO-aJUIIOBHUAIBHBIX
omIokeHusx [Atiac..., 2004].

Crnenuduryeckoii 0COOEHHOCTBIO TIOYBEHHOT'O IOKPOBA MEXKIYHAPOJIHOW cTaHIuu «MyXpHHO»
SABISieTCsT TpeoOsiafianue THAPOMOP(HBIX TIOYB, WIMPOKO paclpoCTpaHEHHBIX Jaxe Ha Haubomee
JPEHUPOBAaHHBIX y4YacTKax BOAOpa3nesioB. ['mapoMopdu3M MOYBEHHOI'O MOKPOBA YCHIIMBAECTCS B CBSI3U C
mpoIieccaMy COBpEMEHHOT0 3aboaunBanus Teppuropun [bepesuna, Jlnce, 1976; Ileperon, 2005; Nuunresa,
2009; Dyukarev et al., 2021]. Ha y3kux NpUpeYHBIX IPEHHUPOBAHHBIX YYaCTKaX Pa3BUBACTCS 30HAIIbHbIN
MOJ30JIUCTBIM MOYBOOOpa3oBaTeNbHBIN mponecc. Jlanee, B rryOu Bopopasiena, B CBA3U C YXYALICHHEM
MOBEPXHOCTHOT'O M TPYHTOBOTO CTOKA, HAUYMHAIOT NMPeodagaTh MONYyTHAPOMOPQHBIE MOUYBBI, KOTOPHIE K
HEHTPALHON YacTH BOJIOpasziesia OOBIYHO CMEHSIOTCSI OOJIOTHBRIMU NToYBaMu. Ha Hanboliee TpeHUpOBaHHBIX
MECTOTIOJIOKEHHSIX CYNeCYaHO-CYTJIMHUCTBIX BOJOPA3/eioB (Ha y3KMX NPUPEUHBIX YYacTKax M Ha CaMbIX
BO3BBILICHHBIX ~ [IOBEPXHOCTSIX  YBAIOB) IMOJ  €JIOBO-NMXTOBO-KEAPOBBIMH  JIECAMH  Pa3BHBAIOTCS
cBOeoOpa3Hble TO30JMCTHIE TITyOOKOOTJIeeHHbIE MOYBBL. Ha mMoJ30MHCThId Tpoliece MOYBOOOPa30BaHUS
3a4acTyI0 HAKJIaJbIBAeTCs 00JIOTOOOpA30BATEILHBIN TPOIIECC, U GOPMUPYIOTCS MOTYTHIPOMOP(HBIEC TOYBHI.
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B ycnoBusx IpeHMpoBaHHOTO penbeda Ha TMOPOJAax THKEIOr0 MEXaHHYECKOTO cOCTaBa (OPMHUPYIOTCS
riee3éMbl U IJIEeIIOA30IMCThIC TT0YBbI, HAa IECYaHBIX M CYNECYaHBIX MOPOJax - IOJA30JIbl MIUIFOBUAJIBHO-
KENe3UCThle, TMOA30Jbl  WUIIOBHAIBHO-KEIE3UCTO-TYMYCOBBIE, IOJ30JIbI  WJUTIOBHAIEHO-TYMYCOBBIC,
MOJ30JIbI TOP(SHUCTO-TIICEBbIC-MILUTIOBHATIBHO-TYMYCOBBIE. SpycHBIN penbed NpoTsHKeHHBIX aonuH O0u u
Wpteima npeacTaBieH CIOKHBIMU COYETAHMSMH AJUTIOBHAJIBHBIX JAECPHOBBIX, JIyTOBBIX M OOJIOTHBIX IIOYB.
Kpome moiiM rmaBueIx pek O6m m MpThia aumoBHANIBHBIC IMOYBBI PAa3HOW CTENEHH THapoMopdu3ma ¢
BEPXOBBIMH U HU3WHHBIMH 0OJIOTaMH Pa3BUTEHI 10 MOMMaM 0o0Jiee MEJIKUX PEK U MX MPUTOKOB.

B xome moneBsix pabot B 2022 romy OBUIO MpenBapUTEIHHO BBIIEICHO S5 OCHOBHBIX THIIOB ITTOYB:
MO/I30J1bI, CBETIIO3EMbI, AJLTIOBUANIbHBIE, TOPQsIHbIE OUroTpodHsie 1 3yTpodubie ([Iputoxkenue 2).

Iomzoner wmmoBuanbHO-TymycoBele O-AO-E-BH-BF-C  ¢opmupyrorcss Ha NOHMXKEHHBIX, HO
JOCTaTOYHO JAPEHHUPYEMBIX 3JIEMEHTaX penbeda — B 3amaguHax ¢ OJMM3KHUM ypOBHEM 3ajieTaHHs TPYHTOBBIX
Box (B mpemenax 1 M) IMpeMMyYIIECTBEHHO B CMEIIAHHBIX Jecax. Mopdomorndeckuii mpohuib XOpOIIo
muddepenuupoBad. OCBETICHHBIA IMON30JIUCTBIH TOPU3OHT CMEHSETCS TEMHO-OyphIM HIUTIOBUAIBHO-
TYMYCOBBIM, KOTOPBIH K HHU3y CMEHSETCS WLIIOBHAIBHO-KENE3UCTHIM TOPU30HTOM OXPHCTOW OKpPAacKH.
I'paruiel Meay TOPU30OHTaMHU IIPEUMYIIECTBEHHO BOJHHCTHIE. [lOUBBI MOBOJBHO OOraTel I'yMyCOM.
NnmoBunpoBanre Tymyca B mpoduiie 9eTKO MPOSBISAETCS, CHIKASICh OT TpyboryMycoBoro ropu3onra (4,6
%) k momzonucromy (1,2%) u yBenuuuBasich K anbperymycoBsiM ropuzontam (1,5-1,8%). ITouBsl kucibie
(PHH20 — 4,2-4,8).

[Momzonsr rtmeeBsie O-EQ-BHQ-BCQ-CG  dopmupyroTcst Ha cnaboApeHHUPOBAHHBIX — Y4aCTKax
0epe30BOro MM OCHHOBOTO MOJOOJIOYEHHBIX JIECOB C MEPHOIUYECKUM 3aCTauBaHWEM TPYHTOBBIX BOJ B
BEpXHEH YacTH mo4BeHHOro mnpodmisi. OCOOCHHOCTBIO HX MOPQOIOTHYECKOTO CTPOCHHS SBISACTCS
OCBETJICHHBIN TIOBEPXHOCTHBIA MOM30JMCTHI TOPH30HT, 3aierarommii mox wmomHoW (mo 10 cm)
oTOpHOBaHHOW  TOJACTHIIKOW, CMEHSIOIMICS  OypoBaTO-OXPUCTBIM WM  KO(eHHO-KOPHUYHEBBIM
WUTIOBHATBHO-TYMYCOBBIM TOPU30HTOM, MEPEXOIAIIMM B OypoBaToO-CEphlii C HESIPKO BBIPAKCHHBIMHU
MATHAMH CH30TO OTTeHKa. [locTostHHbIe IprU3HaKK oriieeHus mposBisercs riayoxe 0,4-0,7 m. [louBsr nMeroT
kucnyio peakuuio (PHpo — 4,2-5,8), comepkanue rymyca CHHXKAETCS OT OTOP(OBAHHON IMOJCTHIKH K
OTJICEHHOMY TOPHU30HTY 10 2%.

Ceeriozembl  wumoBuanbHo-kenesuctole  O-E-BF-CRM-Cg  pasBuBaroTcsi Ha  HaumOoJee
JIPEHUPOBAHHBIX MOBEPXHOCTAX, CIOXKEHHBIX CYNECYaHO-JIETKOCYTJIMHUCTBIMU OTJIOKCHHSMH MOJ €JI0BO-
MUXTOBBIMH JIeCAMU C TPUMEChI0 Kenpa. [naBHble crnennuyecKkue 4YepTbl 3TUX TOYB - ciaboe |
MPUMIOBEPXHOCTHOE IMPOSIBIIEHHE COBPEMEHHOTO IMMOJ30J000pa30BaHUSd B COYETAHWU C TIIyOWHHBIM
orsieeHueM. Pa3BuTHe  MOA30JMCTOrO  @polecca TOPMO3UTCA  HHU3KMMHU  TEMIepaTypamH, He
ONaronpHUATCTBYIOIIMM aKTUBHOM HUCXO/SILEH MUTpallMy BELECTB B IOYBEHHOU Toue. /JlnarHocTupyroTcs
MO0 HAJMYUIO CHUCTEMBl IOJICTHIOYHO-TOP(PSHOTO, TOA30JIMCTOrO, HWILIIOBHALHO-KEIE3UCTOTO U
KpHOMEeTaMOp(pHUUECKOro ropu30HTOB. 110A301MCTHIE TOPU3OHT XapaKTepU3yeTCsl CBETIO0-CEPhIM I[BETOM U
HENPOYHO-KOMKOBATOH CTPYKTYpOH C coliep)aHueM rymyca okoso 2%. Kpuomeramopdudecknii ropuzoHT
XOJIOZIHOTO CEpOBATO-0ypOro TOHA HEMPOYHOH YriIOBaTO-KPYMUTYATOH KPUOTEHHOM CTPYKTYpBI, KOTOPAs C
IyOUHOM ocjia0eBaeT ¢ MOSIBIIEHUEM NpU3HAKOB oryieeHus. CTaOuabHOE OTJieeHUE HAayMHAeTcs ¢ 1-2 M u
MIPOCIIEKUBAECTCA Ha 0OMbIIyIO ITyOuHY. [ TyOOKas orneeHHOCTh SBISIETCS] PENUKTOBOM, YHACIEJOBAaHHON OT
03EpHO-aJUTIOBUATIbHO-00JIOTHOTO pekuMa Hu3MeHHOocTH B rojorene [Illenenes, 2007]. Peakius mous
Kuctas o Becemy mpodumio (PHuzo — 4,8-5,8).

AJToBHANTEHBIE JIEPHOBEIE TpyHTOBO-TIIeeBble mouBbl AV-AY (J-G-Cox-CG pa3BuBarTCs B YCIOBHAX
KpPaTKOBPEMEHHOTO YBJIaXXHEHHUS TABOAKOBBIMU BOJIAMH M PAcIIONIOKEHbI TIIaBHBIM 00pa3oM B MPUPYCIOBOM
YacTH TOWMBI B HWBOBO-BEWHHKOBO-KaukapHO-0cOKOBHIX (Carex juncella) coobGrmectBax. B mpodume
HabJromaeTcs 4eTkoe MposiBIeHUE IiieeBoro mnpouecca. CoaepkaHue rymyca B HUX COCTaBJIsIeT OKoyio 3%,
peakiust cpeibl — kucias (PHpo — 3,5-4,2).

Topdsiabie  BepxoBeie  (omurorpodubie) mouBbl OV-TO1-TO2-TO3-TT 3aHuUMaOT IMIIOCKHE
MPOCTPAHCTBA, TIOKPHITBHIE COCHOBO-KyCTapHHUKOBO-carHoBoe (S. fuscum) coobmiecTBO W TpsmoBO-
MOYQ)KUHHBIMA KOMIUIEKCAMH C UYEpEIOBAaHHEM OJUTOTPO(HBIX MIEHXIepHeBO-CHArHOBBIX MOYAXKUH M
kycrapanakoBo- (Ledum palustre, Chamaedaphne calyculata) charnossix (S. fuscum) rpsia. JlaHHbBIH THI
MOYB XapaKTepU3yeTcsl HaJWudheM OJUroTpo(GHON TOp(QSHOW TONIIM, 3aJeralonield Mojl O4YeCOM MXOB
(momHocTs 10-70 cm). TopgsiHas TodmIa COCTOMT MPEUMYLIECTBEHHO M3 C(HArHoBbIX MXOB, CTENEHb
Pas3nokeHUsT KOTOPhIX OOBIYHO yBennumBaeTcs ¢ IyOMHOH. COOTBETCTBEHHO MEHsSieTCs IBET Topda - oT
CBETJI0-0YpOTo JI0 TEMHO-0YpOTO.

Cpennss riayouHa TOp(SHON 3ajexu cocTaBiseT 3,3 M, MakcuMaibHas — 5,3 M, MUHEPaJIbHOE JTHO
CIIOEHO TJIMHAMH M TsbKenbiMu cyrimHkamu [Bleuten et al., 2020]. /Ins manHOro GOJOTHOrO MaccuBa
HaunboJiee XapakTepHBIMH BUJIaMU Topda SIBISIOTCS: BEpXoBOi (yckyM-Topd (z1onsi B TOpQSHON 3aliexu
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22,5%), oriaraemeIii cooOIECTBAME PSIMOB U TPsA; CarHOBBIM TOISHON W IMyHIMIEBO-C(ArHOBEIA TOPd
(12,0%), xapakTepHbIi i MOYaXMHHBIX PACTUTEIbHBIX COOOINECTB; HU3WHHBIA TPaBSIHOW U JIPEBECHO-
TpaBsiHO# Top(, crararomnie NpUIOHHBIe citon TopdsiHoit 3anexu (5,7%) [Tsyganov et al., 2021]. Bepxosoit
dyckym-Topd xapakrepusyercst PHizo 3,5-5 1 amektpompoBoxHocThio ot 0 10 200 MkCwm-M * [Sabrekov et
al., 2011].

Topdsiabie HuzuHHBIE (3yTpodHbIe) MouBbl O-TEMr-TT dopmupyroTcs B TIIyOOKHX JEMPECCHsIX
penbeda Ha MOMMEHHBIX 3yTPO(HBIX 00JOTaX B MOHMKEHUSX PEYHBIX Teppac, MUTAIOTCS B TOW MM WHOM
CTENCHH MHUHEPATU30BaHHBIMUA TPYHTOBBIMH BOAaMH. I[IpoGuib COCTOMUT U3 3yTpOPHO-MHHEPAIHHO-
TOP(SIHOTO TOPU30HTA, CIIOUCTOTO 3a CYET IMPUMECH MHHEPAILHOTO Marephana B BHIC OTICIBHBIX
npocioek. CTeneHb pas3noxkeHus: Topda CHIDKaeTcs OT MEHee pPasloKHUBILErocs CepoBaTo-0ypo-
KOPUYHEBOTO IIBETa B BEPXHEH 4YacTW MPOQHIs 10 NMEPEerHOWHOH Macchl TEMHO-KOPUYHEBOTO I[BETA B
HIDKHEM ¢J10¢ TOPMSHOMN TOJIIIH.

[TouBeHHBII MOKPOB TEPPUTOPHH CTAHIMU (OPMHUPYETCs, TJIaBHBIM 00pa3oM 3a CYET TaKUX
MPOLIECCOB, KaK MOJ30J10-, Iiiee- 1 TophooOpazoBaHKe, a TAKKE AJUTFOBUATIBHOTO.

Pa3Hoo06pa3ne mMoO3BOHOYHBIX KMBOTHBIX

B cooTBeTcTBHE ¢ 300reorpapuecKMMU CXeMaMy paioHupoBanus cym o M.A. Mensoupy [1934],
ATl CewmenoBy-Tsu-Illanckomy [1936], B.I'. Tentuepy [1936] u WN.W. Ily3anoBy [1938] tepputopus
moneBoil cranmuu «MyxpuHO» oTHOocuTcs K EBpomeiicko-Ob6ckoit momobmactu, EBporeficko-Cubupckoit
obnactu, IlanmeapkTuueckoro mnoANapcTBa, [ OJAPKTHUECKOTO WHApcTBa M PACHOIOXKEHAa Ha 3amajHo-
Cubupckoii Hu3menHol pasuune. [To FO.A. MekaeBy [1987] Bxoaut B cocra L{upkymOopeanbHOi 001aCTH.
B cootBercTBUM C 300T€0TrpaduUeckoil cxeMoi paiioHupoBaHus 3amnagHo-CHOMPCKON paBHUHHOW CTpPaHBI,
npemnoxxenHod H.A.I'maakoBeiM u ap. [ATnac TromeHckoit obmactu, 1971], oTHOCHTCS K TaexHOU 30HE,
cpenHeTaexHon noazone, Konnnucko-CocbBUHCKOM MPOBUHLINY.

CornacHo KapTe pa3HooOpas3usi cpell OOMTaHWS HA3EMHBIX MO3BOHOYHBIX, TEPPUTOPHUS CTallMOHApa
pacronaraeTcss B IMpejeliaX COYCTAHUS TOJMHHBIX, 03€PHO-OOJOTHBIX M JIECOOOJOTHBIX CPEIHETACHKHBIX
MectooOuTanuii [Atiac..., 2004].

ITo nmannbiM Atiaca XauTbl-MaHcuiickoro aBToHOMHOTO okpyra —tOrper [2004] B moiiMeHHBIX
OCOKOBO-3JIaKOBBIX JIyTaX, 3apOciisiX WUBHIKOB, OCTPOBHBIX OEpPE30BbIX, OCHHOBBIX U €JOBBIX C KEIPOM U
MUXTON JiecaXx HaOJIOJAIOTCS PhICh, O€lika, a3MaTCKUil OYpYHIYK, MBIIIb-MAIIOTKA, CUOUPCKHN KpOT,
ocTpoMop/ast JISryliKa, TOpHOCTai, Oypblii MeABelb, JIacKa, 0apcyK, BOJsSHas TMOJEBKA, BHIApPA, OHIATpa,
JICCHBIC W JTyTOBbIC MTHIBI — MEHOYKH, YEPHBIII, MOXHOHOTHH ChbIY, YSPHBIH JATEN, 3apsiHKa, TOPUXBOCTKA,
CHETHPB, IIyp, KJIECThI, BEIOPOK, YCUEBHIIA, OBCSIHKH, COPOKA, TYTOBOW KOHEK, BOJIOIIIIABAIOIIME MTHUIIBI —
Oekac, aynenb, GudH, OOJBIION yIUT, OONBIION KPOHIIHEIN, cepas yTka. B Jeco00I0THBIX KOMILIEKCAax
oOuTaroT ex, manas Oypo3yOka, pocoMaxa, 0apcyk, pbICh, OOBIKHOBEHHasl Oellka, a3uaTCKuili OypyHAYK,
cuOupcKas KOCyJis, eBpomelickas HOopka, kabaH, KYHUIIA, JIECHOU JIEMMUHT, YK OOBIKHOBCHHBIN, TpaBsiHAS
JSTYIIKA, TEMHasi U KpacHasi TOJIEBKH, JIOCh, MOJICBOM JIyHb, JIECHOH KOHEK, Mallasi MyXOJIOBKa, ClaBKa-
METBFHUYEK, KaMBIIIEBKH, BOPOOBMHBINH ChIY, Majbli MECTPHIA ASTEN, MOCKOBKA, BHIOPOK. B Komruiekcax
0O0JIOT KYCTAPHUKOBBIX M KYCTAPHUKOBBIX C ATOAHUKAMH OOJIOT, M 03ep HAOIIOAAIOTCS 3aMaHOCHOUPCKUH
eBporencKkuii 600pbI, YK, TaloKa, JOCh, TOPHOCTAH, BOJASHAS TMOJIEBKA, BBIApA, YEUEBHIA, CKOIIA, OpJIaH-
0eT0XBOCT, CH3ast U O3EPHBIC YaHKH, TYTelb, BaJbIIIHE.

dayHa Ha3eMHBIX MO3BOHOYHBIX JKHBOTHBIX JAHHON TEPPUTOPUH IPEJCTaBICHA pa3HOOOpa3reM
BUJIOB TPEX KOMIUICKCOB: JOJIMHHOTO, 03€PHO-00JOTHOTO U Jieco007I0THOr0. HanbonpnmM 9ucioM BUIOB
MpeCTaBiIeH JOJUHHBIH KOMIUIEKC, SIBISIONIMHCS MEPEeXOJHBIM OT IMOWMBI K 00JI0TaM, HAMMEHBIIUM —
OOJIOTHBIH.

Jlanamagrel

B cootBercTBuM ¢ naHmmadTHRIM paiionupoBaHueM [MocksuHa, Kosun, 2001; Mocksuna, 2004],
TeppuTopusi o0CIe0BaHuS OTHOCUTCS K 3amagHo-CuOupckoi (u3nko-reorpa@uueckoil cTpaHe, JEKUT Ha
CTBIKE NBYX JaHAmadTHEIX oOnacTei - Konmo-BaxoBckol 03epHO-0010THBIX HU3UH U OOCKO-WpThINICKOMH
TONMEHHO-TEPPACOBON MHTPA30HATLHON JTyTOBO-0OJOTHO-JIECHON, M B CBOIO OYepEib, MTEPECECUCHUH IBYX
npoBuHIUI — KOHAWHCKOH TUIOCKUX OONOTHBIX M 00J0THO-TaékHbIX HU3MH (KonauHckoe monecke) u [pu-
00CKOHl TeppacoBOH ceBepo- W CpelHe-TaeHOW, W paiioHOB — KoBeHcko-Oprunckoro u HpThImicko-
Kogsenckoro (puc. 5).
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NNOCKUX BONOTHBIX 1 GONOTHO-TAEIKHBIX HUIUH

(Konguuckoe nonecse) A MexayHapoaHan Nonesan CraHums
«MyxpuHo»

Pucynoxk 5. TlonoxeHne MeXIyHAPOAHOH MoJeBOW cTaHmuu «MyXpPHHO» Ha Pa3HOMACHITAOHBIX CXeMax
nanamadTHOro paiioHMpoBaHus XaHThl-MaHCHHCKOT0 aBTOHOMHOT0 okpyra [MocksuHa, 2004].

Crnenudurkoil manama@THOW CTPYKTYPBI ONMUCHIBAEMOH TEPPUTOPHH SIBJISETCS MIMPOKOE PAaCHpoCTpa-
HeHHUe OOJIOTHBIX, JIECHBIX, MIOMMEHHBIX T€0CHCTeM. B OCHOBY ompeneneHuss TUIIOB U BUIOB KOMIUIEKCOB
MOJIOKEHBI TOYBEHHO-T€000TAHUUECKUE PA3ITUYIHSI.

MukponanamadTHas cTpyKTypa OOJIOTHOIO MaccHBa XapakTepU3yeTcs HaIudheM B rnepudepuiHon
YacTH IIUPOKOH IOJIOCH COCHOBO-KYCTapHHMUYKOBO-C(ArHOBBIX COOOIIECTB, MPEICTABICHHBIX POCIBIMH H
TUIIMYHBIMH PSIMaMU:

- COCHOBO-KYCTapHUYKOBO-C(parHOBOEe ~ cooOmiecTBO  (pociblii  psAM) Ha  TopQsHOM
onuroTpoHOH MoUBe, JieKallel Ha 03epHO-ALTIOBHANILHBIX oTiokeHusx (b2-M; puc. 3);

- COCHOBO-KYCTapHHYKOBO-c(parHOBO€  COOOIIECTBO  (THUIHMYHBIA  psiM) Ha  TOPQSHOM
onuroTpodHON OYBE, JIKAIIEH Ha 03epHO-AUTIOBHAIBHBIX oTIOXKeHusX (b5-M; puc. 3).

- KYCTapHHYKOBO-ITyIIMIIEBO-C()arHOBOE COOOIIECTBO € pEIKOM COCHOM Ha TOpQsHOM
onMroTpodHOH MoUBeE, JieKallel Ha 03epHO-ALTIOBHANLHBIX oTiokeHusx (b1-M; puc. 3);

LentpanpHast yacTh 3aHATa OOMIMPHBIMU TPSIOBO-MOYAXKHMHHBIMH, T'PSOBO-TOIISTHBIMH H TPSIOBO-
03€PKOBBIMHU KOMITJIEKCAMMU:

- KYCTapHUYKOBO-C(harHoBas rpsijaa Ha TOpGSHON oMUroTpodHOM moyBe, Jexallei Ha 03epHO-
aITIOBHANBHBIX oTHoxkeHusx (b3.1-M; puc. 3);
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- onurotrpodHas ImerxieprueBo-charHoBas ModakMHa Ha TOpQSHOW IOYBe, JKaIled Ha
03epHO-aUTIOBHANBHBIX oTinoxeHusx (b3.3 —M; puc. 3);

- MyIIUIEBO-c(harHoBass MOYaXMHa Ha TOP(HSIHON OnMroTpo(HOH MOYBe, JISKaIIeH Ha 03EPHO-
ALTIOBHATBHBIX oTiokeHusx (b4.3-M; puc. 3);

MukponanamadTHas CTPyKTypa JECHOTO MacCHBa XapaKTEPU3yeTCsa HAINYHEM B Pa3HOW CTEeNeHH 3a00-
JIOYCHHBIX JIECOB (OCHHOBBIX U OEpE30BBIX) Ha CIa0OAPECHUPOBAHHBIX YYaCTKaX, CMEHIaHHBIX JIECOB Ha IMO-
HIDKEHHBIX, HO JOCTaTOYHO IPEHUPYEMBIX JIEMEHTax pesbeda U TEeMHOXBOMHBIX Ha Hamboyee APEeHHPO-
BaHHBIX IOBEPXHOCTSIX, CII0KEHHBIX CYIIECUaHO-JIETKOCYTJIMHUCTBIMU OTIOKEHUSIMU:

- Oepe30BbIii 0COKOBO-C(HarHOBBIH 3a00JI0OUCHHBIN JieC Ha MOJ30JIE TJIEEBOM, MOACTHIAEMBIM
03€pHO-aJUTIOBUATIbHBIMU OTI0KeHHsAMHE (JI2-M; puc. 4);

- OCHHOBBIIl ~ YEPHUYHO-MEJIKOTPABHO-3€JICHOMOUIHBIM  JIeC ~Ha  IOA30J€  IJIEEBOM,
MOJICTHIIAEMBIM 03€pHO-AJLTIOBHANIBHBIMHU OTIIOkeHUsMU (JIS-M; puc. 4);

- Oepe30BbIil XBOIIEBO-MEJIKOTPAaBHBIN JieC Ha IMOJ30Jie TJIEEBOM, MOJCTHUIAEMBIM O3EPHO-
AILTIOBHATIBHBIMU OTIIOKeHUsIME (JI6-M; puc. 4);

- CMEIIAHHBIH TEMHOXBOHHO-0EPE30BO-OCHHOBBIM MEIKOTPABHO-3CJICHOMOIIIHEIN Jiec Ha
MOJ30JI¢ MJUTIOBUAIEHO-TYMYCOBOM, TMOJACTHJIAEMbIM 03€pHO-aJUTIOBUANBHBIMU OTIOKeHusaMu (J11-
M; puc. 4);

- CMEIIaHHbI  0epe30B0O-OCHHOBO-TEMHOXBOWHBIM  XBOIIEBO-MEIKOTPABHO-3€JIE€HOMOIITHBIH
JIeC Ha CBETJIO03eME WUIIOBUANBHO-KENE3UCTOM, TMOJACTHIAEMBIM  03€pHO-aJITIOBUAIBHBIMU
ornoxenusimu (J13-M; puc. 4);

- KEIPOBBIH MEJNKOTPAaBHO-3€JICHOMOIIHBIN JieC Ha CBETIO03eME WIUTIOBHAIBHO-KEIE3UCTOM,
MOJICTHIIAEMBIM 03€PHO-AIUTIOBUANILHBIMU OTIIOKeHUsMU (JI4-M; puc. 4).

O6c¢cko-UpThimickas moiiMa B palioHE HMCCIIeOBaHUH MpEACTaBiIeHa MPEUMYIIECTBEHHO JOJITOMOEM-
HBIMH JIyTaMH ¢ MHOTOYHMCIICHHBIMH BOJIOEMaMH U IPOTOKaMH, KOTOPBIE BO BTOPOH IOJIOBHHE Masl 3aIoJi-
HSIIOTCSI BOJIOW B pe3yNbTaTe MoArnopa co ctopoHbl O6u u Mpteima. [Ipu 3Tom 3ammBatoTcs M JOTUHBI CTE-
KaloUIMX B HUX MaJibIX peK u pyubeB. [locie nmagenus yposus Boasl B O6u u UpThiie, Boaa U3 AOJNWH pydb-
€B YXOJHWT, YTO MPUBOJIUT K OBICTPOMY Pa3BUTHIO JYTOBOW PAaCTHTENBHOCTH W (HOPMHUPOBAHUIO BOISHO-
OCOKOBBIX JTyTOB M MTOMMEHHBIX OCOKOBBIX 0010t [Tapan u ap., 2004].

JKOX0351iicTBeHHAd cienu(uKa

JlecHoil yuacTOK, Ha KOTOpOM pacnojaraerca cranuus «MyxpuHo», epeaan JenapraMeHToM Heapo-
MOJIb30BaHUs M PUPOIHBIX pecypco FOrpsl nepenan FOropckomy rocyaapcTBEHHOMY YHUBEPCUTETY B I10-
crositHHOE (OeccpouHoe) moyib3oBanue. CoriaacHO BBIMTUCKE U3 TOCYJAPCTBEHHOTO KaJlacTpa HEJIBUKUMOCTH,
ero obmias riomaap coctasisier 1573,5 ra, oH OTHOCHUTCS K 3eMJISIM JIECHOro ()OHJA U JIEKHUT B Mpenesax
CamMapoBCKOIo JIECHHYECTBa, TPOMIKOIO Y4acTKOBOro JjecHuuectBa, CamapoBckoro ypouuma. LleneBoe
Ha3HAueHHE JIECOB — JKCIUTyaTallMOHHbIe. Bes MIomaap JIECHOTO y4acTKa PacrloyiokeHa Ha JIECHBIX U He-
necHbIX 3eMiisix. OCHOBHaAs €ro 4acTh 3aHsTa HelecHbIMH 3eMisiMu (83,1% oT oOmieli miomaay JIeCHOTO
y4acTKa), KOTOpPbIE Mpe/ICTaBIeHbl 00MOTHBIM MaccuBoM (1292,6 ra), moliMeHHBIMH ITyraMu u copamu (3,1
ra), ozepami (8,8 ra), pyussmu (0,9 ra) u npoduiem ceiicMopaszsenku (2,5 ra). JIeCHbIMU 3eMIIIMU 3aHSITO
16,9% oT 0O01Ie# MmIoIIaau JIECHOTO y4acTKa, KOTOPhIC MPEICTABJICHBI: JIMCTBEHHBIMUA C OCHHOW M Oepe3oit
(118,9 ra) u XBOWHBIMH C COCHOM OOBIKHOBEHHOM, KepoM CHOUPCKUM U TiuxToi (146,7 ra) secamu. JIpeso-
CTOH €CTECTBEHHOTO NPOMCXOXKICHHSA. Ero BO3pacTHYIO CTPYKTYPY COCTaBIISIOT HPHUCIIEBAIOIINE, CIIENbIEC U
nepecToitHbIe (3amac apeBecHHbl 39985 M%) moposs. [pyIiTy IPHCIEBAIONMX PEACTABIISIOT KEP U MHXTa,
CIIENIBIX U MEePECTOWHBIX — COCHA OOBIKHOBEHHAsI, Oepe3a u ocuHa. CocHOBBIE Jieca 3aHnMaroT 48,1% (127,7
ra) JICCOIOKPBHITOW IUIOLIATM M HE OTJIMYAIOTCS BBICOKOW MPOAYKTHBHOCTBIO, SA Kilacc OOHHMTETa, 3amac
npesecunbl — 11364 M°. OcuHOBBIe Neca 3aHUMAOT 23,5% OT IUIOWIAIH, MOKPHITOH JIECHON PACTUTEIHHO-
cthio (62,6 ra). HacaieHns OCHHBI COCTABISIOT 3 Kimacc GonmTera ¢ 3amacom 14370 m°. Bepesossie eca
3aHuMaroT 21,2% ot mwiomaau, mnokpeitoit tecom (56,4 ra). Hacaxxaenus 6epe3bl COCTABISIOT 4 Kiacc OOHH-
Tera ¢ 3amacoM 8361 M°. KepoBbie 1 MEXTOBbIE Jieca 3aHUMAIOT 7,2% OT IUTOIIA/IH, IOKPITOM JIECHOH pac-
turensHocTsio (19,0 ra). Hacaxernus keapa cocTaBisiioT 4 kiace Gormtera ¢ 3amacom 5890 m® [[Ipoekt
OCBOEHHSI JIECOB. .., 2021].

Ha Teppurtopun paiioHa cTaHIMU U B HEMOCPEACTBEHHOM OJIM30CTH OT HEE OTCYTCTBYIOT 0CO00 OXpa-
HSIEMbIE TIPUPOJIHBIC TEPPUTOPHUH (3AIMOBEIHUKH, 3aKa3HUKH), HE BEACTCS pa3Bellka U 1o0bYa HedTH U raza
[[TocTanoBnenwme..., 2014]. B npenemax oxpyra, B 45 kM k fory oT MyxpuHo pa3smemaercs KonaumHckas
rpynna HedTsHbIX MecTopokaeHui (Konmunckoe, Oprunckoe, Yamnposckoe, Enabipckoe, nmeHn Auek-
canzpa XKarpuna) ¢ usBinekaeMbiMu 3anacamu 217 miH. ToHH. Hedrenoosiua Beaercs ¢ 2017 r. Kommanuei
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"KonganedTs" ¢ Havajga SKCIUTyaTallMy 37ech 100bITO Gojice 11 muH ToHH HedtH [Jluce u ap., 2001]. Jlu-
IEH3UOHHBIE yYacTKH OoJiee KPYIMHBIX 10 o0beMaM a00bau [Iprodckoro m KpacHOIEHHHCKOTO MECTOPOXK-
JICHUH HAXOASATCS K BOCTOKY U 3amany oT Hee B 70 u 90 kM, coorBercTBeHHO [KoHTOpoBuUY, 2019]. Creast
TEXHOT'€HHOT'O 3arps3HEHMs] Ha TEPPUTOPUU CTalMoHapa He oOHapyxeHsl [Fiatkiewicz-Koziet et al., 2016].
B nacrosimiee BpeMs naHHas TUIOIIAAs HE BXOAUT B TPAHUIIBI TEPPUTOPHHA MPUOPUTETHOTO MTPHPOIOTIONH30-
BaHUS, TaK KaK HET POAOBBIX YTOAMN ISl MAJIOYHUCICHHBIX HapoaoB CeBepa v CTapOKMIFYECKOTO PYCCKOTO
HaceJieHHs. B X03gHCTBEeHHON AEATENIbHOCTH KOPEHHOI'O HACEJICHUSl paccMaTpuBaeMasl TEppUTOpHUs HE HC-
MOJIB3YETCSI W PACHOJIOXKEH BHE 30H OXPaHBI/3AIMUTHBIX 30H OOBEKTOB KyJIbTypHOTO Haciemusi [lIpoekt
OCBOCHHS JIECOB. .., 2021].

Taxum o0pa3zom, B ipeieniax J1aHHOH TEPPUTOPUH XO3SICTBEHHAS IEATEIBHOCTh YeJIOBEKa OTCYTCTBY-
€T WK He BeAETCS BOBCE. DTO MO3BONSET CUUTATH DKOCUCTEMBI BONM3HU cTanroHapa "MyxpruHo" (OHOBBIMU
Y B IIeJIOM HE HapyIIeHHBIMHU.

[Ipu pa3zmeniennn 0ObEKTOB CTALIOHApa COOMI0AATIOCH TIIaBHOE YCIIOBHE MUHIUMHU3AILMH OTPUIIATENb-
HOTO BO3JICHCTBUS Ha TIOYBEHHO-PACTUTENBHBIN MOKPOB - 3TO CTPOTOE COOJIOACHNE TPAHUI] JIECHOTO y4yacT-
ka. CobmrofieHre TaHHOTO YCTIOBHS MIPHUBEAET K YMEHBIIEHHUIO IUIOMAAN MPOSBICHUS OTPHULIATENHHOTO BO3-
NEHCTBHS Ha PACTUTENBHBIN MHpP TPY Pa3MEIIeHNH O0bEKTa H OKaKeT HanMeHbIIIee OTPHUIIATeIbHOE BO3ACH-
CTBHE Ha mpupoAnblie Janamadtel. K HacToseMy MOMEHTY Ha cTallMoOHape co3aaHa HeoOxoanmas uHdpa-
CTPYKTYpa sl POBEIEHHUS KOMITIEKCHBIX M3BICKAHWI JIECOOOIOTHBIX 3KOCHUCTEM, TTO3BOJIIONIAS PEan30-
BaTh KPYTJIOTOAWYHBIE MHOTOJICTHUE HAayJHBIC MCCIEAOBAHUS, SKCKYPCHH, CEMUHAPHI, CHMIIO3UYMBI U JIPY-
T'Hie MEPOIIPHUATHUS HATMOHATIBHOTO U MEKITYHAPOAHOTO YPOBHSI.

3AKJIIOYEHHUE

BriBoabI

Crieru¢mka IpUPOIHBIX JECOOOIOTHBIX U MONMEHHBIX KOMIUIEKCOB MEKAYHAPOIHOH MOJIEBOH CTaH-
i «MyXpUHO» U €€ OKPECTHOCTEH ONpenensieTcsi KOMIIEKCOM (PH3UKO-TeorpadMuecKiX XapaKTepUCTHK:

— PaBHUHHOCTBIO TEPPUTOPHUH, €€ PACIOIOKEHHEM Ha MEPECEUYEHUH TPEX CBUT MAaJEOreHOBOM CUCTe-
MBI B ITpesienax XaHTbl-MaHCUICKON CHHEKIIN3BI C OTPULATEIbHBIMA HEOTEKTOHNYECKUMHY JBUKCHUSMU;

— 3HAYUTETHHBIM BIUSHHEM KaK SHIOTEHHBIX ((popMHUpOBaHWE cepHM Pa3sHOBO3PACTHBIX M Pa3HOBHI-
COTHBIX SIpycOB penbeda (reoMop(oIOTHUECKUX YPOBHEH)), TAK U IK30TCHHBIX (AaKKyMYJISIHSI) TIPOLIECCOB;

— pacroJyioKeHUEM B LIEHTPAIbHOM KIMMaTHdeckoM paiioHe HOrpel, XapakTepU3yrOImUMCs CPEeIHUMHU
BEJIMYMHAMHU TEPMUYECKOT0, PaJUAllHOHHOTO U BOJHOTO PEXUMOB, OTCYTCTBHEM BEYHOI MEp30THI, HHTEH-
CHBHOI LMKIIOHUYECKOH JIESITEIbHOCTBIO, MyCOHOOOPA3HBIM XapaKTEPOM BETPOBOIO PEXKHUMA,;

— HepeyBIaXHEHUEM, I'YCTOM pedHOl M 03EPHOM CeThIo, 3a00JI0Y€HHOCTHIO, IOHIKEHHOH IpeHupy-
IOILEH POJIBIO PEK;

— COUYETaHNEM 30HAIBHBIX U HHTPA30HAIBHBIX YEPT PACTUTENBHOTO U IOYBEHHOIO ITOKPOBA; 110 UTOTY
KJacCU(UKAIMKA PACTUTEIILHOCTH HAa OCHOBE KIaCCH(UKAIMM KOCMHUYECKOTO0 CHMMKa ObLTO BbIJeneHO 11
TUTIOB PACTUTEIHHOTO MOKPOBA U BOJHBIE 00BEKTHI. 110 3aHMMaeMBbIM TUIOIIASM MPEO0IaJAI0OIMMH TUIIAMH
B IIpeJieiaX Bcel MccieyeMol TepPUTOPHH SIBIISIOTCS COOOIIECTBA OMUTOTPOGHBIX BEPXOBBIX OOJIOT, 3aTEM
CJIEZYIOT JIECHBIE U TIOMMEHHBIE.

— COYETaHHEM BHJIOB IO3BOHOYHBIX XMBOTHBIX TPEX KOMIUIEKCOB: JOJHMHHOIO, 03€pHO-00JIOTHOTO U
71ec000JI0THOTO, C HAMOOJIBIINM BUAOBBIM Pa3HOOOPa3HeEM B JOJTHMHHOM;

— Pa3HOPOAHOCTHIO MUKPOJaHAIIA(TOB TEPPUTOPHUH;

— OTCYTCTBHEM BENECHUS XO3IUCTBEHHOMN NEATEIBHOCTH YEIOBEKA.

[Nony4eHnusle cBeqeHHs IO PU3UKO-TEOrpaPUUECKON U OMOIIOTUIECKOW XapaKTEPUCTHKE CTAalMOHApa
«MyXpHUHO» MO3BOJSAT yrIIyOUTh TEOPETUYECKHUE 3HAHUS O B3aWMOCBS3SIX KOMIIOHEHTOB TPUPOJHBIX JIaH]I-
madToB, OyIyT BOCTPpEeOOBAHBI IPH COCTABICHWU KapT W I padOT, TOCBIMIEHHBIX YKOJIOTHISCKOMY MOHU-
TOPUHTY, TAKHX KaK OIIEHKA W TIPOTHO3 U3MEHEHMsI YTIEPOIHOro OaaHca.

Pexomenpanun
JlaHHas cTaThsl SBUJIACH DTAIIOM BBISICHEHHUS CTETICHH U3YYCHHOCTH (PU3UKO-TeorpaduiIecKux yCIoBUH
U B IIEJIOM HCCIIEAYEMOM TEPPUTOPHUHM; MOATOJIKHYIA K COOpY HeTalbHbIX KapTorpadhuyecKux MaTepUaIOB:
Tonorpadudeckord  KapThl, a’po)OoTO- MU KOCMOCHUMKOB; COCTABJICHUIO IIPOTPAMMbl TIOJEBBIX H
KaMepaJIbHbIX pa0oT. B majbHelieM miaHupyeTcs MPOBEACHHE UCCISIOBAHUI 110 YTOUHEHUIO COOPAaHHOIO
MaTepI/Iaﬂa, KOMITIJICKCHBIX ITIOJICBBIX pa60T, B TOM quclie T'€OJIOTUYCCKUX, T€OJAC3NYCCKUX,
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MUKPOKJIHMMATHYECKUX, TOYBECHHBIX, (DUTO/300ICHONIOTUICCKUX HCCIICAOBAaHUNA B TpelesiaX pa3iInIHbIX
nmaHAmadTOB U B UTOTE COCTABICHUIO OTPACIIEBBIX U MPUKIAIHBIX PUPOJHBIX KapT.

BJIAI'OJAPHOCTH

HccnenoBanre BBIIOJIHEHO B paMKax TOCYIapCTBEHHOTO 3ajaHus MUHHCTEPCTBA HAyKU U BBICIIETO
obpazosanns Poccuiickoit denepannu (Ne 075-03-2022-169) Ha opraHu3aIiiio HOBOH MOJIOIEKHOM 1abopa-
topun "JlabopaTopusi m3ydeHHS MPOCTPAHCTBEHHO-BPEMEHHOW M3MEHYHBOCTH YTIEPOJHOTO OanaHca Jiec-
HBIX U OOJIOTHBIX 3KOCUCTEM cpeiHel Taiiru 3amagHoii Cubupu" B KOropckom rocy1apcTBEHHOM YHUBEPCH-
TeTe B paMKax pealii3allii HallMOHAJILHOTO MpoekTa «Hayka u yHUBEpCUTETHI.

ABTOpBI BEIPAXAIOT OJIaTOAapHOCTD M TIIyOOKYIO MPU3HATENHHOCTH Mpodeccopy, JOKTOpy reorpadu-
yeckux Hayk bymaroy Banepuro MBaHOBUYY 3a TITOIOTBOPHBIE 00CYKIACHHMS, [ICHHBIC COBETHI U 3aMCYaHHS
npu paboTe HaJl JaHHOHU CTaThel.
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Ipunoxenue 1. Pe3ynpraThl KiaccuUKAUN PaCTUTEILHOCTH TEPPUTOPUH cTannoHapa «MyXpHHO» U €ro
okpecTHOCTe# (62500 ra) mo uToram KiacCH(pHKALMH KOCMUYECKOr0 CHUMKA. 1 - bepe3oBble 1 OCHHOBBIC JIHCTBEHHEIE
neca (JI2-M), 2 - CmemanHble 0epe30Bo-0CHHOBO-XBOWHBIE sieca (JI1-M), 3 - TeMHOXBOIHbIE, IPEUMYIIECTBEHHO
keapossle sieca (JI3-M); 6onoTHOM pactutensHOCcTH: 4 - Pocibie psimbl (COCHOBO-KyCTapHHYKOBO-C(harHoBbIe 00JI0Ta ¢
BBIP@KCHHBIM JIPEBECHBIM spycoM), 5 - Tunmuneie psiMbl (COCHOBO-KyCTapHHYKOBO-C(arHOBbIE 00JIOTA C PEAKHM
YTHETEHHBIM JIPEBECHBIM spycoM), 6 - IlymmrieBo-carHoBoe 0O0NOTO C PeaKod COCHOHM - («peakas cocHay), 7 -
KycrapHHU4YKOBO-IyIIMIEBO-C(HarHOBbIE OTKPBITHIE 00110Ta, 8 - ONUroTpodHBIE IPsI0BO-MOYAKUHHBIE KOMIUIEKCHI, 9 -
Me3zoonurotpopusie ocokoBo (Carex rostrata)-carnoseie 6osora, 10 - OnurorpogHbie OCOKOBO-C(HArHOBbIE
oOBojHEeHHbIe TomU. Kpome TOro, BBIZEJICHBI KIAacChl MOMMEHHOH pacTUTENBHOCTH W BOJHbIE OOBEKTHI: 11 -
[MoiimMennbIe nyra, 12 - BogHbie 00BEKTHI.
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Mpuioxenue 2. Mopdonornueckue Mpu3HAKK U KJIACCU(PUKAIMOHHOE MOT0KEHHE TI0UB TeppUTOopHu uccienoBanus [Kinaccupukanus. .., 1977; Knaccudukanus..., 2004].

Paspes/ Ton u3nanust CtBON Otaen Tun IMoaTtun Pon Bun PazHoBHIHOCTD
KoopauHatsl KaccuduKanmu
P-JI1-M Tun BI'l]: cmewannblil meMHOX80UHO-6€Pe30680-0CUHOBLIL MEIKOMPABHO-3€/ICHOMOUIHDBLIL J1eC
(60°53'43" ct. | Tlodzonucmas unnOGUARbHO-2YMYCOBAS MENKONOO30IUCIAsL CYRECUAHAs NOY6A
68°42'33" B.51.) 1977 - - IMoxzonucTas IMomzomucras | Mwmosnanbho- | Menkomoazonucras | CynecuaHas
TryMycoBast
T100301 UNNIOBUANLHO-2YMYCOBbITL HeHACHIUWEeHHbLTL MenKonodsonucmulil cynecuansil (11,7 )
2004 IToctauro- AunberymycoBbie ITonzomer WnmioBnansHo | Henaceimennsle | Menkonoasonucras |  CynecdyaHas
T'eHHBIC -TyMYCOBBIE
Mukpomopdoiioruyeckasi XapakKTepUCTHKa
O (0-3cm) | IMoacTunka cnabooTOpoBaHHAS: TEMHO-KOPHUUHEBBIN, PHIXJIBIN, CBEXKHMA, KOPHHU 85%, rpaHUIla BOJTHUCTAS, ICPEXO/1 ACHBIH.
AO (3-15 | I'pyOoryMycoBBIii TOPH30HT: TEMHO-KOPHYHEBBIH, CBEXKHUi, KOpHH 30%, YIUIOTHEHHBIH, 3epHUCTAsI CTPYKTYpPa, CyIECUaHbIH,
cM) IpaHuIa BOJHUCTAs, IEPEX0/] TOCTETICHHBIN.
E (15-24 cm) | Tlom30ucThIii TOPU30HT: Genechiil, OCBETICHHBIH 3a CUST BRIHOCA KPACIIMX COSTMHCHHUH Kele3a i TyMyca, CBEeXHid, bec-
CTPYKTYPHBII, MEJIKO3EPHHUCTHII MECOK, PHIXJIbIN, K1BbIe KOpHH 10%, rpaHuIia BOJHHUCTAS, IIEPEXO/L SICHBIH 110 LIBETY.
BH (24-28 | AnbderymycoBblil TOPH30HT WILTIOBHAIEHO-TYMYCOBOMH MOTM(UKALMH: TEMHO-KOPUYHEBBIi, 00pa30BaHHBIN B Pe3yJIbTaTe
cM) WLTIOBHATBHOH aKKyMYJISILIMHA TYMYCOBBIX KOMIUIEKCHBIX COSTMHEHUMH, C €AMHIYHBIMH OSJIECBIMU MSATHAMHM, HEOTHOPOIHAS
OKpacka, BIIaXKHBIH, MEJIKO3EPHUCTBII IECOK, IUIOTHBIN, KOPHHU 5%, rpaHULla KapMaHUCTasl, IEPEX0J1 3aMETHBIH 110 [[BETY.
BF (28-41 | AnbderyMycoBBIii FOPH30HT HILTFOBUAIBHO-KEIE3UCTON MOJU(DUKAIIMN: OXPUCTHIA HEOTHOPOAHBIH, BEPXHsA IPAHHULIA IPKO
cM) pBDKasi, OCHOBHAsSI 4aCTh XKEITOBATO-OXPHCTAast, 00pa30BaH B Pe3yIbTaTe MILUTIOBUAIBLHOM aKKyMYJISIIIUHU aTIOMO-KETIEe3UCThIX
KOMIUICKCHBIX COCIMHEHHH, CBEXKMUIL, CPEAHE3EPHUCTBII NIECOK, YILIOTHEHHBIH, KOPHU 1%, IPUCYTCTBYIOT MEITKHE JKENE3HCThIC
KOHKPELINH, TPaHUIIa BOJIHUCTAs!, IEPEX0J] MOCTEIICHHBIN 10 L[BETY.
C (41-66 cm) | Prixias mouBooOpa3syromas opo/a: KeJITOBAaTO-NaJeBbli, HEOJHOPOIHBIH, CBEXKHI, 0ECCTPYKTYPHBII ECOK.
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Iponoskenne (Mpuiio:kenue 2)

P-JI2-M

(60°53'41" c.mm.

Tun BI'l]: 6epesosuiii ocoxoso (Carex globularis )-cghaenosuiii (S. angustifolium) 3abonouennwiii 1ec

Bonommno-noosonucmas mOpd)ﬂHO -HO030IUCIASL SPYHMOBO-02/IEEHHAA MEIKONOO30AUCAs cynecuanas no4ea

68°42'18" B.11.) 1977 - BonotHo- Topdsno- I'pyHTOBO- Menkonoazomucras | Cynecuanas
MIOA30JIMCTAs TIOA30JIMCTAs OrJIeCHHas
Todson eneesuiil nenacwviyennvlll meakonoodsoaucmolii cynecuanviii (11,,)
2004 [octnuroren- AnbderymycoBsie ITomzomet WnmoBnansHo- | Henaceimennsle | Menkomomzomucrast | Cyrmecdanas
HBIE TJIeeBbIC I'YMYCOBBIE
Mukpomopdoiornieckas XapakTepUCTHKA
O (0-10 cm) | OropdoBaHHast IOACTHIIKA: KOPUYHEBBIN, PHIXIIBIH, CBeXUit, KOpHHU 80%, TpaHHLA KAPMAHKUCTAS, IIEPEXO] ICHBIH.

Eg (10-24 cm)

pe3Kkuil.

[Tom30MuCTHI TIIeeBaTHIN: CH30BAaTO-TPSI3HO-OEIECHIi 3a CUET BMBITOTO U3 BEPXHETO TOPH30HTAa OPTraHNIECKOTO BEIIECTBA CO
CJIelaMH OTJICCHHS], MEITKO3EPHUCTBINA TIECOK, BIIAXKHBIH, CIIETKA YIUIOTHEHHBIH, KOPHU 5%, TpaHNIIa BOJHUCTAS, IEPEX0]

BHg (24-30

Aunb(eryMycoBblii HIUTIOBUAIBHO-TYMYCOBOM MOAN(HKALINY TTIEeBaThIil: TEMHO-KOPHYHEBBIH, 00pa30BaHHbII B pe3yIbTaTe
cM) WJUTIOBUAIBHON aKKyMYJISALIUU TYMYCOBBIX KOMIUIEKCHBIX COSIMHEHUH, BIIaXKHBIN, CyllecyaHbIi, INIOTHBIH, KopHH 10%, rpa-
HUIIA BOJIHUCTAs, IEPEX0]] 3aMETHBIN IO I[BETY.

BCg (30-38

cM) Maprasiia IuaMmeTpoM Jo 5 MM, Kopau 15%,

IlepexonHblil rneeBaTblii: CU30BaTO-KOPUYHEBBINM, HEOJHOPOAHBIM, ChIPOi, CIIETKa YIULIOTHEHHBIH, CyIleCUaHblii, KOHKpELUU
IPaHULA BOJIHUCTAsSL, IEPEXOJL IOCTEIICHHBI.

CG (38-43 cm)

TTouBoOOpa3symoIIas OrJIeCHHAs MOPOIa: TEMHO-0YPbIil, HEOJHOPOIHBIN, YIUIOTHEHHBIN, MOKDBIH, CBI3aHHBIH MMECOK.
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Iponoskenne (Mpuiio:kenue 2)

P-JI3-M Tun BI'l]: cmewannblil meMHOX80UHO-6€Pe3080-0CUHOBbLIL X8OUWEE0-MENKOMPAGHO-3E]ICHOMOUIHBIU 1eC
(60°53'41"c.1. Tlo0301ucmas uno8uaIbHO-JiIceNe3UCmas MeIKOn0030IUCIAas CYNecyanas noyea
68°42'03" B.1.) 1977 - - IMoxzomucras IMonzomucras | WnmosuanbHo- | Menkonoazonucras | CynecuaHas
JKee3ucTast
Ceemuosem Ui0BUAIbHO-ICENe3UCTbLI HEHAChIeHNbII Meakonodzonucmblil cynecuansiti (C,"™)
2004 [octnuroren- AnbderymycoBsie ITomzomet Wnmonansao | Henaceimennsie | Menkonogzonmucras | CymnecuaHas
HBIE -)KEJIe3UCThIE
MukpoMopdooruueckas XapaKTepUCTHKA
O (0-4 cm) CnaboortopdoBaHHas MOACTHIIKA: TEMHO-KOPHYHEBBIN C MPUMECHI0 MUHEPAIBHBIX YaCTHII KBapIia, PhIXJIbIH, CBEXHH, KOPHU

70%, rpaHUIIa BOITHUCTAS, IEPEXO/] SICHBIM.

E (4-10 cm) IToa30muCTBIN TOPU30HT: CBETIIO-CEPBII, OCBETIIEHHBIN 3a CYUET BBIHOCA KPACALIMX COCIMHEHUH Keje3a U T'yMyca, HEOAHO-
POJIHBIN, HEPOYHO-KOMKOBATAs CTPYKTYpa, CyIecHYaHbli, peIXJIblii, KopHH 10%, TpaHina KapMaHUCTas, IEPEXO/ SCHBIM.

BF (10-34 cm) | AnbderymMmycoBbIii TOPH30HT HILTFOBHATBHO-)KEIIC3UCTOH MOTU(DHUKAIINN: KOPHYHEBO-OXPUCTHIN, 00Pa30BaHHBIN B Pe3yibTa-
T€ WUTIOBHAJIBHON aKKYMYJISAIINH aTIOMO-KEJIEe3UCTHIX KOMIUIEKCHBIX COCTUHEHUH, IPUCYTCTBYIOT JKeJIe3UCThIe IPUMa3KH,
CBEXMH, CPeIHE3EPHUCTHIH NeCOK, yNIOTHEHHBIN, JKUBBIE KOPHHU 5%, IpaHUIA S3bIKOBATAs, IEPEX0] MOCTEIICHHBIH.

CRM (34-44 | KpnomeraMop(UUECK i TOPH30HT: CEPOBATO-OYPBIid, 1O IBETY CJIA00 OTIMYAETCS OT MOYBOOOPA3YIONIEN OPOIBI, PACCHITI-

cM) 4aToe CI0XKEHHUE, YIIIOBATO-KPYIUTYaTas KPHOT€HHAsI CTPYKTYPa, BCTPEUAIOTCS XOPOIIO 0GOPMIICHHBIEC OKPYTJIbIC HITH BbI-
TSHYTBIE MSTKHE CYTJIMHHUCTBIE arperarsl. [ OpU30HT, HECMOTPS Ha JUIMTEIBHOE NIEpEyBIIAXKHEHUE, HE OrlieeH, KopHH 1%,
rpaHula KapMaHUCTasl, IEPEX0/1 MOCTENEHHBIH.

Cg (44-80 cm) | TMouBooOpasyrolas rieeBatast MOPOAa: CEPOBATO-NAJIEBbII, CBEXKHM, CYNECYaHBIM, PHIXJIBIHA, TPOCIONKH O€IECOr0 IIBETA
LIUPHUHOI 110 1 cM.
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Iponoskenne (Mpuiio:kenue 2)

P-JI4-M Tun BI'l]: keOpogblil MENKOMPAGHO-3E]ICHOMOULHDBLIL J1eC

(60°54'42" c.. | [Todzonucmas unio6UANbHO-JICENe3UCAs METKONOO30IUCMAS CYNECUAHAs NOY6A
68°43'05" B.1.) 1977 - - IMoxzomucras IMonpzomucras | WnmrosuansHo- | Menkonoazomucras | Cymnecuanas

JKee3ucTast
Ceemnosem WLIOBUATIbHO-JICENC3UCTIbILL HeHACKIWEeHHbLI Meakonodsonucmulil cynecuanoiii (C,"°)
2004 [octnuroren- AnbderymycoBsie ITomzomet WnmoBnansro | Henaceimennsie | Menkonoazomnucras | Cynecdanas
HBIE -)KEJIe3UCThIE
MukpoMopdooruueckas XapaKTepUCTHKA
O (0-2 cm) CrnabooropdoBaHHas NOACTHIKA: TEMHO-KOPHUYHEBBIN, PBIXJIBIA, CBEXHH, KOpHHU 50%, TpaHUIIa BOIHUCTAS, IEPEXO]] ITOCTE-
TIEHHBIN.

E (2-12 cm) | ToA30muCThINi TOPU3OHT: OYpO-CEPHIii, HEOMHOPOIHBIN, OCBETIICHHBIH 3@ CUET BRIHOCA KPACAIIMX COCTMHEHHUM jKelle3a U T'y-
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Myca, CBeKHi, KopHHU 10%, yIIIOTHEHHBIH, HEIPOYHO-KOMKOBATas CTPYKTYpa, CyNecYaHblil, TPaHNIa KAPMaHHUCTAs, IEPEX0.T
SICHBIH.

BF (12-37 cm)

AJsb(heryMycoBbIi TOPU30HT WILTFOBHAIBHO-KEIC3UCTON MOTUPHUKAIINN: KOPUUHEBO-OXPUCTHIN, 00pa30BaHHbBIN B pe3yJibTa-
T€ WUTIOBHAILHON aKKyMYJISIIIUH allFOMO-)KEJIe3UCThIX KOMIUIEKCHBIX COeTMHEHUH, CBEKUH, CyNIECUaHbli, YINIOTHEHHBIH,
€IMHUYHbIE KOPHHU, IPUCYTCTBYIOT KEJIE3UCThIE MPUMA3KHU U MEJIKUE KOHKPELIUH, TPAHUIIa BOJIHUCTAsI, IEPEXO0]] TOCTENEH-
HBIH.

CRM (37-67 | Kpuomeramopduueckuit TOpH30HT: CepoBaTO-Oyphlii, pacchliTiaTasi, yriaoBaTo-Kpymuarasi KpHOreHHasi CTPYKTYpa, CBEKHI,
cM) CylecyYaHbl, YIJIOTHEHHBIN, €IMHUYHbIE KOPHH, TPAHHIIA BOJIHUCTASI, TIEPEX0/1 NOCTECHHBIH.

Cg (67-102 [TouBoOOpa3symoIas MOpoa ¢ MPU3HAKAMH IJIEEBATOCTH: CEPOBATO-TPI3HO-OYPhIi, HEOAHOPOIHBIN, CBEXKHIA, JISTKOCYTJINHH-
cM) CTBIH, MJIOTHBIH, IPOCIOWKH 0eECOro BeTa MUPUHON 0 1 CM.
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Iponoskenne (Mpuiio:kenue 2)

P-JI5S-M

(60°54'28" c.mm.

Tun BI'l]: ocunosvlii uepHUUHO-MENKOMPAGHO-3ETIeHOMOUIHBLU JIeC

Bonommno-noosonucmas m0pd)ﬂH0 -HO030IUCIASL SPYHMOBO-02/IEEHHAN NOBEPXHOCIMHO- -n0030UCMAsL cynecuanas no4ea

68°42'41" B.11.) 1977 - BonotHo- Topdsiao- ['pynToBo- ToBepXHOCTHO- Cymnecuanas
MIOJ30JIMUCTAs MIOJI30JIUCTas OTJICCHHAs MIOJI30JIUCTAs
To0301 2neesuiil HeHACbIenbII HOBEPXHOCIHO-RO030aUuCmbL cynecuanviil (11,,)
2004 [octnuroren- AnbderymycoBsie ITomzomet WnmoBnansHo- | HeHnacrwlmeHHBIE [ToBepxHOCTHO- Cynecuanas
HBIE TJICEBbIC T'YMYCOBBIE MIOJ30JIUCTAs
MuxkpomMopdonornueckas XapakTepUCTHKA
O (0-5¢cm) Otop¢oBaHHAs MMOJCTUIIKA: CEPOBATO-OYPBIN, PBIXJIBINA, cBEXNH, KOpHH 80%, rpaHHIla BOIHHCTAS, TIEPEXO PE3KHUiL.
E (5-10 cm) | ITom3onucThIii TOPH30HT: OEJIeChi, OCBETIEHHBIN 3a CUET BRIHOCA KPACSIINX COCANHEHNH JKele3a U TyMyca, CBEXHii, Oec-
CTPYKTYPHBIH, CylecuaHbli, YINIOTHEHHBIH, KopHU 10%, rpaHnIa BOIHHUCTAs, IEPEX0]] PE3KHUH.
BHg (10-50 | AmberyMycoBBIii HILTIOBHATEHO-TYMYCOBOM MOMH(DUKAIINH TIICCBaThIH: 6YpPOBATO-OXPUCTHIH, 00pa30BaHHBII B pe3ylbTaTe
cM) WILTIOBHAIBHON aKKyMYJISILIMU TYMYCOBBIX KOMIUIEKCHBIX COCJMHEHHUH, BIIaXKHBIN, CylleCYaHbli, INIOTHBIN, KOpHH 5%, rpa-
HUIIA KapMaHUCTasl, IEPEXOJ SICHBIMH.
BCg (50-68 | IlepexoaHslii rieeBarsiii: 6ypoBaTO-CEPhIii, OPEXOBATOMN CTPYKTYPBI, ISTKOCYTIIMHHUCTHIN, BIAXKHBIH, €IMHUYHBIC KOPHH,
cM) rpaHuIa BOJHUCTAs, IEPEX0/] TOCTETIEHHBIH.
CG (68-108 | ITouBooOpasyrolas orjieeHHas mopoja; OypoBaTo-CBETIIO-CEPBI, HEOMHOPOIHBIH, YIUIOTHEHHBIN, MOKPBIM, CPETHECYTITHHHM-
cM) CTBIH, €IUHUYHBIE KOPHH.
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Iponoskenne (Mpuiio:kenue 2)

P-JI6-M

(60°53'08" c.mm.

Tun BI'l]: bepe306blil X601€80-MEIKOMPAGHBLIL J1EC

Bonommno-noosonucmas m0pd)ﬂH0 -HO030IUCIASL SPYHMOBO-02/IEEHHAN NOBEPXHOCIMHO- -n0030UCMAsL cynecuanas no4ea

68°42'45" B.11.) 1977 - BonotHo- Topdsiao- ['pynToBo- ToBepXHOCTHO- Cymnecuanas
MIOJ30JIMUCTAs MIOJ30JIUCTas OTJICCHHAs MIOJI30JIUCTAs
To0301 2neesuiil HeHacvlyennblll HOGEPXHOCMHO-RO030aUuCmbL cynecuanviii (11,,)
2004 [octnuroren- AnbderymycoBsie ITomzomet I'neessrit Henacermennsie [ToBepxHOCTHO- Cynecuanas
HbIC MIOJ30JIUCTAs
MuxkpomMopdonornueckas XapakTepUCTHKA
O (0-10 cm) | OropdoBaHHasE IOACTHIIKA: TEMHO-OYPBIi, PBIXJIBIH, CBEKHM, KOpHU 80%, TpaHUIa BOJHICTAS, IIEPEXO]] PE3KHIA.
E (10-17 cm) | [oA30HCThINM TOPU3OHT: TPA3HO-OEIECHIH, OCBETICHHBIH 3@ CUET BBIHOCA KPACSIIMX COCTHHEHHUI jKelle3a H TyMyca, CBEKHIA,
OecCTpyKTYpHBIH, CylecqaHbli, yINIOTHEHHBIN, KOpHH 10%, TpaHuna BOJIHUCTAS, IEPEXO]] TOCTETICHHBIN.
BHg (17-25 | AmbderyMycoBbIii HILTIOBHATEHO-TYMYCOBOM MOMM(DUKAIIUK TIICCBATHINH: 6YPOBATO-OXPHUCTHIH, BIAXKHBIH, CYIIECYaHbIi,
cM) IUTOTHBIN, KOpHU 5%, TpaHUIIa BOIHUCTAS, IEPEXO/] ICHBIH.
BCg (25-39 | TlepexoaHslii rieeBarsiii: 6ypoBaTO-CEPhIi, BIAXKHBINA, 6ECCTPYKTYPHBIH, TIECUaHBIH, BIAXHbIH, KOPHU 7%.
cM)
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Iponosnkenne (Mpuiio:kenue 2)

P-b2-M Tun BI'l]: cocnoso-kycmapuuuxoso-cpaznosoe (S.fuscum) coobujecmso
(60°53'4 Topgsnvie bonommusie 8epxosvie MUNUYHBLE 0ObIYHBIE MOUHBIE HOYGLL
1" c.om 1977 - - Topds- Tunug- OGb1u- Morussie -
68°41'47 HbIE GOJIOTHBIE HBIE HBIE
"B.1.) BEPXOBBIE
Tophsinvie onueompoduvle munuynvie 06bIUHbIE MOUHDLE NOUEHL (COCHO80-Chaznogbix Gonom - pamos) (T,")
2004 Opra- Topdsabie Omu- Turma- O0b14- MorurHbie -
HOTCHHBIE rotpodHbIe HBIE HBIC
MuxkpoMopdonornueckas XapakTepUCTHKA
Ov (0-6 Ouec charHoBbIX MXOB € IPIMECHIO JPEBECHOTO U KYCTAPHUYKOBOT'O OIaJa: CBETIO-KOPUIHEBbIH, HEPA3TI0KUBIINI-
cM) csl o Mxa caraHyma, KOpHHI KyCTapHUYKOB, BITAXKHBIH.
TOl1 OnurotpodHO-TOp(SHBII: HEOTHOPOIHBINH KOPHIHEBATO-0YpbIi, KOpHHU 70%), BIaXXHBIH, c(harHOBBIN MOX a0
(6-30 cm) CTENICHU Pa3JIOKCHUS, CBEKHH, PBIXJIBIHA, TIEPEXO/ 0 OKPACKE U IFIOTHOCTH SCHBIH, TPaHUNA CITa00BOIHNCTAS.
TO2 OnurotpopHO-TOphAHBIN: HEOAHOPOIHBIN CBETI0-0yphIid, KOpHH 50%, CharHOBBIM MOX CpPEIHEH CTCIICHHU pa3jiokKe-
(30-44 cm) HHUSI, MOKPBI, IEPEXO0/] 10 OKPACKE U INIOTHOCTH SICHBIN, TpaHUIa KApMaHKCTasl.
TO3 OnurorpoHO-TOpDSHBIIT: HEOAHOPOAHBIA KOPUUHEBATO-0Y I, KOpHH 10%, charHOBBIIt MOX CHIILHOH CTENEHH pa3-
(44-71 cm) JIO’KEHUs1, CBIPOH, TIOTHEE Mpeapaymiero. [lepexon mo okpacke MOCTENEHHbBIH, TpaHuIia c1aboKapMaHHUCTasl.
TT (71- OpraHoreHHas TOpoJia, IpeICTaBIeHHAas: TOPPSHOI 3a1eXKbI0: HEOXHOPOAHBIN TEeMHO-0YpOBaTO-KOPHIHEBBIN, CHIIb-
162 cm) HOPA3JI0KUBIIAIACS CParHOBEIA MOX, CHIPOH, ITIOTHEE MPEABIAYILETO.
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Iponoskenne (Mpuiio:kenue 2)

P-b3-M
(60°53'11" c.m.
68°41'16" B.11.)

Tun BI'L]: 2psi0080-MOUAIHCUHHBIN KOMNIIEKC — Yepedo8anue OIuompoQHbIX Welxyepueso-cQazHo8bIX MOYANCUH U KycmapHuukoso (Ledum palustre,

Chamaedaphne calyculata)-cacnosuix (S. fuscum) epsaod. Topganoil kepn omobpan 6 mouascune.

TOp(ﬁﬂHble bonomuoble 6epxoevle munu4rnsvle 00bIUHbLE cpeénemomnble no4evl

1977 - - Topdsubie 60- Tunwngaeie OO0bI4HBIC CpenHeMOIIHbIe
JIOTHBIE BEPXO-
BBIS
Topsinvie onueompoduvle munuunvie 06bIuHbIE CPEOHEMOUHbIE NOUBHL (2p0060-MoyancunHbii komnaexc) (T,”)
2004 OpraHoreH- TopdsHbie OmnurorpodHusie Tunn4neie OObr4HBIC CpenHeMOIHbIe
HBIC

Mukpomopdoioruueckasi XapakTepuCTUKa

Ov (0-21 cm)

Ouec charHoBBIX MXOB: CBETIIO-KOPUYHEBBIH, HEPA3IOXKUBIINIICS CIIOH MXa charayma,
KOPHHU KyCTapHUYKOB, BIa)XKHBIH, IPaHHLa BOJHUCTAS, IEPEXOJ IO CTEICHH Pa3IOKESHHS.

TO1 (21-40 cm)

OsmurorpodHO-TOpdAHBII: c1a00ii CTeNeHN pa3noKeHns1, 0ypoBaTO-KOPUIHEBEIH, BIaXKHBIH,

TpaHUIla BOJTHUCTAasA, MEPEXOT O CTEIIEHU PA3JIOKECHUA.

TO2 (40-60 cm)

OnurotpohHO-TOpDSHBINA: CpEAHEH CTEICHH PA3JIOKCHHUSI, YePHOBATO-KOPUUHEBBIN, MOKPHIH,

T'paHulla BOJTHUCTAA, IICPEXO/ IO CTCIICHU Pa3JIOKCHUA.

TO3 (60-65 cm)

OsurotrpoHO-TOpQSIHBIN: CUIILHOM CTENIEHH Pa3JIoKEHHsI, YePHOBATO-KOPUYHEBBIH, CHIPOK.
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Iponoskenne (Mpuiio:kenue 2)

P-15
(60°53'54" c.mm.

Tun BI'l]: usoso-getinuxoso-kauxkapuo-ocoxosoe (Carex juncella) coobuecmeso

Annrosuanvhvie J1y2oevle COOCMBEHHO KUCAbLE 0XCENE3HCHHbIC MATOMOUHbIE YKOPOUEHHbIE CYCTUHUCMbIE NOYEbl

68°45'00" B.71.) 1977 - - Anmosuansaele | CoOctBeHHO | Okele3HEHHBIE Manomolssie CyrinuaucTas
JIyTOBBIE KHC- JIyTOBBIE KHC- YKOPOYEHHBIE
Jble Jble
Annosuansivle 0epHogbie 2pYHIMOB0-211eesble 0IICeNeIHEHHbIe MATOMOlYHbIe YKOPOUeHHbLe cy2nunucmble noussl (A™)
2004 CuHIHATOTECH- AnNToBHANTBHEIC AnNToBHANTBHEIC I'pynTOBO- Osxere3HeHHBIE MastomMo1HbIe CyrauHACTas
HBIC CepOryMyCOBBIC rieeBast YKOPOYCHHBIE
(nepHOBBHIE)
Mukpomopdoiornueckasi XapakTepuCTUKa
Av (0-4 cm) | JepHuHa: rycTo MPOHU3AHHBIN MEPEIUICTEHHBIMH )KUBBIMH M OTMEPLINMH KOPHSIMHE, KOPHEBUI[AMH H TOGSTaMH JIYTOBBIX
pacTeHui.
AYg (4-14 CeporymycoBbIii (JEpHOBBIIT) TiIeeBaThIii: 0ypOBaTO-CEpPhIi, 3ePHUCTO-KOMKOBATHIH, KOpHU 40%, c11a00 yIIIOTHEHHBIH,
cM) BJIQYKHBIH, JIETKOCYTJIMHUCTBIH, TPAHHULIA BOJIHUCTAS, TIEPEXO PE3KUH.
G (14-38 cm) | I'meeBblif: cu3oBaTo-ManeBO-0ypOBATHIiA, BIaXKHbIH, IIOTHBIH, CPEAHECYTITMHUCTBIN, TIIBIOUCTHIH, MPe0OIaIal0T PXKaBbIe 3a-
TEKYU U IPUMa3KU COCJMHEHHH Kelle3a, TpaHHLa clIabOBOJIHUCTAs, EPEX0/] PE3KHH.
Cox (38-45 | TlouBooGpa3syroliast TIOPOa OKICICHHO-TIIEEBas: OXPUCTO-PKaBas MPOCIOWKa Ha BEPTUKAIBHOM Cpe3e MO TUIONIa 11 Hajl
cM) CH30-TOJTyOBIMU TOHAMH OKPACKH, TSDKEJIOCYTIIMHUCTAs!, BIIa)KHAsI, TPAaHHIA CIIa00BOJIHUCTAS, IEPEXOJ] PE3KHH.
CG (45-70 cm) | ITouBooOpasyrolas mopoja OrjeeHHas: CH30BaTO-OypBIil, TAXKEIOCYTIIMHUCTAs, BIIaXKHAS.
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Iponoskenne (Mpuiio:kenue 2)

P-42
(60°54'03" c.mm.

Tun BI'l]: noiimennoe ocoxosoe (Carex aquatilis, C. juncella) sympoghnoe 6oromo

TOpd)ﬂHble b6010mHble HUSUHHbLE MUNUYHbLE 00bIUHbLE MATOMOUIHbLE NOYUEbL

68°45'14" B.11.) 1977 - - Topdsubie 6o- Tunnunbie OGbIuHBIE MasomMorsbIe -
JIOTHBIE HU3HH-
HBIE
Topcsanvie sympodrvie unosamo-mopdsanvie obvrunvie maromounvie (T")
2004 Opra”oreH- Topdsabie OytpodHbIe Wnosato- OO0bI4HBIC MastomMo1HbIe -
HBIS TOp(SIHHBIE
MuxkpoMopdonornueckas XapakTepUCTHKA
O (0-8 cm) Otop¢oBaHHAs MOJCTUIIKA: TEMHO-OYPBIH, PBIXJIBIH, CBeXHH, KOpHU 80%, TPaHUIIa BOJTHUCTAS, IEPEXO PE3KHH.
TEmr (8-37 | DyrpodHo-MHHEpaIbHO-TOPGSHBINA: HATUYHE B Macce TOPPSIHOTO TOPU3OHTA IPUMECH MHUHEPAILHOTO MaTepHalia B BUIC
cM) OTAENBHBIX POCIIOEK, CEPOBATO-0YPO-KOPHUIHEBBIH, HEOJHOPOIHBIH, CPETHEN CTETIEHH PAa3I0)KEHHS, BIAYKHBIH.

TT (37-70 cm)

OpraHoreHHast opo/ia, MpeACTaBICHHAsS TOP(IHOM 3aIeKbI0: HEOAHOPOIHBINA TEMHO-KOPUYHEBBIH, CHIIbHOPA3JIOKUBIIHNACS
c(arHOBBIil MOX, CBIPOH, IUIOTHEE MPEABIIYIIETO.
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Iponoskenne (Mpuiio:kenue 2)

P-16

(60°52'35" c.m.

Tun BI'l]: me3ompogproe ocokogo-cghacnosoe 6010mo 600b pyubs

TOpd)ﬂHble bonommuvie 8EPXOBLIE NE, exoomnbvie MAJIOMOULHbLE NOUYEbL

68°36'46" B.11.) 1977 - - Bosornsle Bep- | BonorHas Bep- I[NepexonHbie ManomouHbIe
XOBast xoBas TOpPsi-
Has
Topcsanvie onuzompoduvie ocmamouno-sympoguvie obviunvie maromounvie (T° T7)
2004 OpraHoreH- TopdsiHbie OsnurorpodHas OcraTo4Ho- OObI4yHBIC ManomoriHbie
HBIC syTpodHas
Mukpomopdoioruueckasi XapakTepuCTHKa
Ov (0-8 cm) | Ouec charHOBBIX MXOB: CBETIO-KOPHIHEBHIH, COCTOUT U3 JKMUBBIX HITH CIA00PA3IOKUBIIUXCS CTEOSTHBKOB MXOB C HEGOIb-
LIOW MPUMECHIO OMajia, BIAXKHbBIH.
TOte (8-23 OmuroTpoPHO-TOPAHBIN OCTATOYHO-3YTPOPHBIN: COCTOUT MPEUMYIIECTBEHHO U3 C(harHOBBIX MXOB PAa3HOM CTETICHU pa3iio-
cM)
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YKCHHOCTH — BEPXHHUU CBETIIO-KOPUIHEBBIA OMUTOTPO(HOU (c(harHOBBIN )M HIKHUH TEeMHO-KOPUYIHEBBIH 3y TPOHEIH Topd,
COCTOSIIIETO U3 OCTATKOB T'HAPOQHIEHOI PaCTUTEIBHOCTH, I'lie CarHyM He JOMHHHPYET, CHIPOH.

TT (23-35 cm)

OpraHoreHHast mopo/ia, MpeCcTaBICHHAs TOP(IHOM 3aJIeKbI0: HEOAHOPOIHBINA TEMHO-KOPUYHEBBIH, CHIILHOPA3JI0KUBIIHNACS
MOX, MOKPBI#, TUIOTHEE MPEAbIIYIIETO, CTEIICHD PA3JI0KEHUS MaTepraia YBEIHYHUBACTCS C NIyOUHOM.
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