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B cmamve paccmampusaromes npupoonvie ycrosus u pecypcvl Muumckoll pagHuHbl, UCHbIMblEarowel npooo-
JcUmenbHble NepUoObl NEPEYEIadCHEHUs, Gbl36aHHble NOOMONJeHueM meppumopuu. I eosxonocuveckue npoodrembl
NOOMONIEeHUs. MEPPUMOPUY U 3ACOTEHUS 3eMelb bI3bIEAIOM UHMEHCUBHYIO MPAHCHOPMAYUIo TaHOUAPMO8 U UsMeHe-
HUe Muna ucnoib308auus 3emens. Bvidersiomes ocHosHble c60ticmeéa NPUpOOHbIX KOMHOHEHMOG: penvedd, 20PHbIX
nOpoO, NOYE, PACMUMENTLHOCU U 800, KOMOPble CHOCOOCMEYIOM Ul 0CIAONAIM NPOsELeHIe HeOA2ONPUSIHbIX NPO-
yeccos. Ananuzupyemces aanowagpmuasn cmpykmypa meppumopuu Huuumckoil pasHuHbl U GbIAGIAIMC JeMEHMapHble
aanowaghmul, cnocobcmeyowue YCmouuusoCmu meppumopul K aumponozeHHomy 6osoeticmeuio. Cpagnusaemcs
eCcmecmeeHHas U aHMpONOSeHHAs: AaHOwadmuas cmpykmypa. Xapakmepusylomes eeocpagpuyeckue KOMHOHEHMbL,
sauAOUWUe Ha 0COOeHHOCMU QYHKYUOHUPOBAHUs U paszeumus aanowagmos. Pexoncmpyupyemcsa nanowagpmuas
CMpYKmMypa yeHmpaivHou yacmu meppumopuu 2. McunoKyis u 0aiomes peKOMeHOAUU no ee yCo8ePULeHCME08aHUI0.
Paspabomanvi cxemvl 600H020 u pacmumenvHo20 Kapkaca eopooa. Ilpednazaromes mepvl no nPeodoseHUr0 NOOMonie-
HUsL meppumopuu epyHmosvimu odamu. Ilepeuucasiomes uobl pacmerutl O PA3IUYHbIX IKOLOSUUECKUX HUll, NOOXO-
osuue 01 CO30aHUL B0OHO-PACIUMENbHO20 KAPKACA 20p00d.

Knrwouegsle cnosa: nanmmadTel, TanamagdTHAS CTPYKTYpa, BOXHO-PACTUTENBHBIN KapKac, (yHKIIMOHUPOBAHUE 1
pa3BuUTHE JaHAIIA(TOB, aHTPOIIOreHHAs TpaHC(HOPMAIHS, IIOATOIUICHHUE.

Introduction

The formation of a comfortable urban environment is inextricably linked with the planning of an anthropogenic
landscape that performs environmental, reclamation and recreational functions.

"Ecological frame of the city", "landscape-ecological frame", "water-green city frame", "landscape-recreational
frame of the city" - these are essentially synonymous phrases that are used in scientific and special literature depending
on the scale and detail of the study. and urban landscape planning [Targaeva, 2022]. The term "ecological frame" was
introduced into the everyday life of researchers by V.V. Viadimirov (1980, 1986). Later, the terminology of urban land-
scape ecology was developed in [Runova, 1993; Kuleshova, 1999, Georgita, 2011, Tukmanov, 2012]. Among the scien-
tific works of contemporaries devoted to the history and development of the theory of urban landscape planning, the
works of E.Yu. Kolbovsky et al. [2008, 2018]. In foreign literature, the ecological structure of cities has been defined as
ecological network (ecological network) or green infrastructure (green infrastructure) [Green infrastructure..., 2013;
Podoinitsyna, 2016, Klimanov, 2018]. According to its functional purpose, green infrastructure corresponds to the do-
mestic green frame of the city [Baro et all., 2014].

This paper discusses the issues of landscape planning of the city of Isilkul, the center of the district of the same
name in the Omsk region. Given the size and specialization, the current geo-ecological problems of the settlement and
the natural and climatic conditions of the forest-steppe, the term water-plant urban frame is used. The water-vegetation
urban frame is a structured set of adjacent territories with vegetation cover and water bodies within the city limits and
its immediate environs, which performs environment-forming, reclamation and recreational functions.

Currently, the western regions of the Omsk region are characterized by the processes of rising groundwater lev-
els, which caused flooding in 24 zones, with a total area of about 60 thousand hectares. Within one of these zones is the
city of Isilkul. An unfavorable geo-ecological situation has developed in the city and in the adjacent territories, associ-
ated with swamping, and in some cases, salinization of soils.

The purpose of this article is to substantiate measures for the creation of a water-vegetation frame of Isilkul, lo-
cated on the southern outskirts of Western Siberia within the Ishim Plain. Among the objectives of the research: the
study of the infrastructure of the city, reconstruction of natural landscapes, determining the causes of flooding of the
territory, designing the water-vegetation frame of the urban area.



Objects and methods of investigation

The territory of the study object is located in the central part of the eastern half of the Ishim Plain and forms an
ellipse in plan, elongated from north to south (Fig. 1). Within the boundaries of the object of study are located Isilkul
with its suburbs, partly the land of rural settlements of the Isilkul administrative district - Solntsevo, Boevoye, Lesnoye.
In the north, the study area includes a fragment of the territory of the Kamyshlov log tract, in the south - the basin of
the lake. Settlement.

The choice of research methods was determined by the specifics of the tasks being solved and the landscape fea-
tures of the study area. First of all, this concerns a significant transformation of natural landscapes in the vicinity of the
city and the need to reconstruct ecosystems in the built-up area. Another important methodological task was the devel-
opment of recommendations for the localization of processes that cause flooding of the urban landscape. The use of
traditional landscape methods and techniques for solving the set tasks turned out to be ineffective. This required a com-
bination of field and office methods of landscape ecology and environmental protection, which included.

In total, 30 observation points were described during the research. Two landscape profiles of 12 km (along the
line Kamyshlov Log - Lake Gorodishche) and 2 km (from west to east through Isilkul) were broken up and examined.
Natural, introduced and ruderal vegetation has been studied. Surveyed urban engineering networks, ways of surface
water runoff. As part of office work, reports and cartographic materials of the State Historical Archive of the Omsk
Region were analyzed, landscape map of the Omsk region.

Results of research

Prior to the start of construction, the territory of Isilkul was a flattened isometric upland typical of the Ishim
steppe with a relative excess of height above the surrounding area of 1-5 m. The gentle slopes of the upland were occu-
pied by grass-forb steppe meadows on carbonate chernozems and solods. Locally, in the hollows of the flat top and in
moist relief depressions along its periphery, spiked aspen-birch forests grew in a mosaic pattern, which alternated with
small lakes. The shores of reservoirs were occupied by reed and reed-sedge bogs. Increased mineralization was charac-
teristic of the waters of endorheic lakes and soils along their banks.

There is no centralized rain sewerage system in the city. Rain, melt, groundwater is collected in ditches and
flows down them into natural and artificial reservoirs (pits), as well as into natural relief depressions in the city. In the
off-season, excess surface water is partially transferred using mobile pumps from the center of the northern part of the
city to the southern part, and then, through a dug channel, is diverted to Lake Gorodishche. Partially, surface runoff is
discharged naturally and by force through ditches outside the central part and accumulates in depressions and ditches
of the city's bypass roads. The total length of ditches in Isilkul is about 300 km, however, about 90 km require repair
and deep cleaning, and about 24 km need to be re-laid. Also, in many places there are no roads or bypass pipes in a
non-working condition.

The reason for the periodic flooding of the city, along with the increased amount of precipitation, is the deterio-
ration of the filtration properties of soils and soils, insufficient capacity and violation of the operating conditions of the
drainage system. The predisposition of forest-steppe landscapes to secondary salinization, together with increased fluc-
tuations in the level of groundwater, and their pollution with unorganized runoff, have caused excessive mineralization
of urban soils.

The discussion of the results

Reconstruction of sewerage networks should become the top-priority measure to create a water-vegetable frame
of the city.

Expected result of the reconstruction of the drainage system. lowering the level of groundwater and reducing the
risk of flooding of the territory, increased soil drainage and reduced concentration of soluble salts; improvement of the
sanitary and epidemiological situation in the city.

The reconstruction of the landscapes of the territory, the analysis of the transport infrastructure made it possible
to propose a sectoral structure of forest plantations for Isilkul, in which the inner boundaries of the sections are forest
protection belts of roads and railways. Forest parks in the form of strips and semicircles 300-600 m wide are planned
to be laid in relief depressions at a distance of 1-2 km from the boundaries of the existing development (Fig. 4).

A latitudinal strip of green zone will pass through the territory of the city. It will connect the existing squares
and green sports grounds with the green recreational areas of the city center. Thus, a latitudinal vegetation corridor is
formed, connecting the water-vegetation frame through the central territory of the city.

Favorable places for planting in the modern landscape are marked by residual birch-aspen forests, lakes or
swamps. Most often, these are waste lands that do not belong to agricultural land. In essence, it is proposed to carry
out reforestation and form insular small-leaved forests of a given configuration, typical for the natural zone. At the
same time, road belts, in addition to protecting soils from wind erosion, should strengthen the ecological unity of island
forest ecosystems. The surveyed large forest areas in the west and north-west of the region are distinguished by the
preservation of the indigenous flora and can be used to collect seeds of wild plants and select seedlings. The results of
the study of natural and introduced flora made it possible to differentiate the species composition of future plantings
according to optimal growing conditions and expand the list of species proposed for landscaping (Table 1-3).

The water-vegetation urban framework will include lakes, natural and artificial runoff troughs, drainage ditch-
es, suffusion depressions, as well as all areas occupied by vegetation (Fig. 3-4).



The implementation of the program to create a water-green frame of the city will have a positive impact on the
environment and comfort:

- will lower the level of groundwater,

- dry the territory of the city of Isilkul and the surrounding environs,

- eliminates the flow of sewage into the lakes Gryaznovskoye, Gorodishche;

- will significantly increase the comfort of living for city residents, which will contribute to the influx of people
into the city of Isilkul and the Isilkul region as a whole.

The supply of purified water to the lakes Kamyshlovo, Salt, Krivoe will increase the area of the water surface of
these reservoirs, which will increase the production of fish products. Lowering the groundwater level, as well as aban-
doning the cesspool sewerage system, will make it possible to save money allocated for the removal of sewage by sew-
age trucks, annual flood control, and annual repair of flooded buildings and structures.

Key words: landscape structure, water-vegetation frame, urban environment, wastewater, flooding, salinization, suffu-
sion subsidence lakes, birch-aspen forests, Ishim plain.

BBE/JIEHUE

dopmupoBanrne KOMGOPTHOW T'OPOJACKOW CpeAbl HEPa3phIBHO CBA3aHO C MJIAHUPOBAHHEM aHTPOIIO-
TeHHOrO JaHamagTa, BHIIOIHAIOUIEIO cpenoodpasyloire, peKyIbTHBALIXOHHBIE U PEKpeallMoHHbIe (PyHK-
uu. TpyAHOCTH TUTAHUPOBAHUS JaHAMAPTHON CTPYKTYPhl COBPEMEHHOIO TOpOJia HEMOCPEICTBEHHO CBs3a-
HBl C MEXIMCIMIUIMHAPHBIM XapakTepoM mpoOinem ypOanuzauuu. K IMIaHUPOBAHMIO TOPOICKOH Cpelnbl
UMEIOT OTHOIICHUE apXHUTEKTYpa, TEXHMUECKHE HayKd, UHKCHEpHAs T'€0JIOTHsI U THAPOreoiorus, reodora-
HUKa 1 DKOJIOTHs, OXpaHa OKpYyKaroled cpensl. IIpn 3ToM HCTOpHYeCKH B MUPOBOM U OTEYECTBEHHOM Ipa-
JOCTPOUTENBCTBE MPUOPUTETHBIMU M KOHKYPHPYIOIIMMH TOIXOAaMH Bceraa OblIM 00OpOHA, 3KOHOMHKA
MPOM3BOJCTBA M 3CTETUKA apXUTEKTYypbl ropoaa [Konbosckwuii, 2006]. B HacTosIiee BpeMs B CBSI3U C YKPYII-
HEHHEM W YIUIOTHEHHMEM 3acCTPOMKH Ha MEPBOE MECTO BBIIUIM CAaHUTapHO-PKOJIOTMYECKHE, COLUANBHBIE U
peKpealoHHbIe TpeOOBaHUS K TOPOACKOMY YCTPOHUCTBY.

«KOJIOTHYECKUI KapKac ropoaa», «IaHAma(THO-3KOIOTHYEeCKUI KapKacy, «BOTHO-3€JIEHbII ropoa-
CKOH KapKacy, «IaHAMAa(pTHO-PEKPEaLlMOHHBI KapKac TropoAa» - 3TO IO CYLIECTBY CIOBOCOYETAHUS-
CHHOHHMMBI, KOTOpBIE YIOTPEOISIOTCS B HAYYHOH M CIIEUATIBHOM TUTEpaType B 3aBUCUMOCTH OT MacIuTadoB
U JETaIbHOCTH M3YYEHHsI U IUIaHUPOBaHUs ypOaHu3upoBaHHOro anamadra [Tapraesa, 2022]. TepmuHono-
I'vsl OKOHYATeIbHO HE ycTosutack. Ho B camom o0rieM BHAE TakoW Kapkac 03HadaeT 00OCHOBaHHOE pa3Me-
LICHUE SKOCHCTEM B CTPYKType ypOaHH3UPOBaHHON TEPPUTOPHUH, HALIEIEHHOE HA CHUKEHUE YPOBHS 3arpsi3-
HEHMS U B LIEJIOM TEXHOT€HHOI'0 BO3JEHCTBUA Ha ropoJICKoe HaceneHue. Hameiciiee MecTo B 3TOM nepap-
XHMH 3aHUMAET KaK pa3 «9KOJOTMYECKUM KapKacy, KOTOPBIM MPUMEHSETCS UIsl KPYIHBIX TOPOJICKUX arjioMe-
panuii U peruoHoB B 11e70M. Ero 0coOeHHOCTh 3aKiII04aeTcsi B TOM, YTO OH HalleJieH He TOJBKO Ha yiTydlle-
HUE YCJIOBHH NMPOXUBAHUS HACEICHHS, HO M HA BCTPAaUBAHUE IMPUPOIHBIX IKOCHCTEM C (GIIopoid u GayHOH B
aHTponoreHHsle nanamadTel. B 00uxox nccnenoBaTenell TEpMUH «IKOJIOrHYECKU Kapkac» BBen B.B. Bna-
aumupoB [1980, 1986]. B nanbHeiieM TEpMUHOIOTHS SKOJIOTHH TOPOACKOro JaHamadTa Mojlydnsa pa3By-
Tue B paborax [Pynosa, 1993; Kynemosa, 1999; I'eopruna, 2011; Tykmanosa, 2012]. Cpenn HaydHBIX pa-
00T COBpEMEHHHUKOB, MOCBSILIECHHBIX UCTOPUH M Pa3BUTUIO TEOPHH IJIAHUPOBAHHS FOPOJICKOro JaHAmadTa
3acmyxuBator BHUManue Tpynsl E.FO. Konbosckoro ¢ coaBropamu [2008, 2018]. B 3apybexHoit uTepatype
9KOJIOTHYECKas CTPYKTypa TOpoJdoB MOody4nia omnpeneieHue kak ecological network (skomoruueckasi ceTh)
wm green infrastructure (3emenas mHppactpykrypa) [Green infrastructure..., 2013; Ilomoiinumsna, 2016;
Knumanosa, 2018]. ITo cBoemy pyHKIMOHAIEHOMY Ha3Ha4deHUIO green infrastructure COOTBETCTBYET OTeve-
CTBEHHOMY 3€IeHOMY Kapkacy ropoza [Baro et all., 2014].

B HacTosmei pabote paccMaTpuBaroTCsl BOIPOCHI JIaHAMA(THOTO IIIaHUPOBaHus ropoaa Vcuinbkyis,
LEHTpa OAHOMMEHHOT0 paiioHa OMcKoi 00acTH. YUUTHIBasi pa3Mephl U CIICHUATIN3ANNI0, aKTyalbHbIE T'€0-
9KOJIOTMYECKHE MPOOJIEMBbl HACEIEHHOTO MyHKTa U IMPUPOIHO-KINMATHUECKUE YCIOBHS JIECOCTENH HCTIONb-
3yercsl TEpMUH BOIHO-PAaCTHTENbHBIN ropoackoi kapkac (BPI'K). BonHo-pacTuTenbHbIi TOPOACKOI KapKac
— 3TO CTPYKTYpPHpPOBaHHAsl COBOKYITHOCTh CONPSKEHHBIX TEPPUTOPHHA C PACTUTENBHBIM IIOKPOBOM U BOJOE-
MaMH B Mpenenax ropoACKON YepThl U ee OMMKaHIIMX OKPECTHOCTEH, BBIIONHAIOLIAS cpenooldpasyrommue,
PEKYIbTUBALIMOHHBIC U PEKpealliOHHbIC (DYHKINU.

I'eonoruueckoe crpoeHne u penbed TEPPUTOPUN OBUIH MPOAHATH3UPOBAHBI B KOJJIEKTUBHOH MOHO-
rpa¢pun [[eomorus ..., 1982]. XapakrepucTuka MOYBEHHO-PACTUTEIBHOTO MOKPOBA HA TEPPUTOPHUHU IOTa
Nmmmckoit paBHUHBL uccienoBana wieHaMu Owmckoro otaenenus PI'O [bepesun JI.B.., 2009; Muienko
JLH., 2009]. Onucanue ruipoOriYeCKUX YCIOBUM, COOPYKEHHE TMAPOTEXHUUYECKUX COOPYKEHHUH U Mpo-
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LIECCOB MEJIMOpAlliU JaHO B TPYyJax arpapHoro yHusepcurera [I'mapomorus..., 1994]. O 3aconeHun nouys B
Owmckoii obactu Hammcano B pabore [Democeea, 2021]. B cTaThe MOCBANMIEHHON 3KCIIEPTHON OIEHKE CO-
crostHus JaHAmAa(ToB VICHIBKYIBCKOTO paifoHa OTMEYaeTcss KpUTHUECKOe 3acoyieHHe U 3a00JadunBaHue 3e-
Menb [Xopedko u 1p., 2016]

HUcropus uzyuenus npupoast Mmmmckoit crenu 6eper Havyano B cepenune XIX Beka ¢ 3KcIeAULIUN
[LIT. CemenoBa-Tsub-1llanckoro [CemenoBa-Tsup-1lanckuii, 1946]. Vixe Toraa uccieaoBatenu OTMEYaIu
JIeTpaIalliio JIECOB | MepechIXaHue peK. ITOT mporiecc ycummics mporecc B 1890-1914 rr., koraa ooMenenn
peuxu u3 Kataiickoro ypouuiia, Bnanasmue B o3epa Kpyrunckoro, TrokanuHckoro, Capratckoro, bonbiie-
PEYCHCKOro paiioHoB. «[IpHYMHOIO 3TOTO SBJIEHHS OKa3bIBaeTCA INIABHBIM 00pa3oM OecrolnagHoe UcTped-
JICHWE JIECOB HE TOJBKO MOpyOKamu, HO U Toxkapamu (nanamu)y» [bormanos, 2018; Bamurtos, 2008]. Cope-
MEHHYIO 9KOJIOTHUYECKYIO CHUTYallHIO palioHa HCCIIENOBAaHUSA OIMMUCBHIBAIOT MaTepuansl MHUHHCTEpCTBA MpPH-
POAHBIX pecypcoB U sKkoioruu Omckoit obnactu [[Joknax ..., 2016].

B Hacrosimiee BpeMst uis 3anagHbIX paiioHoB OMCKOH 0051aCTH XapaKTEepHbI MPOLECCHl TOIbeMa YPOB-
HSI TPYHTOBBIX BOJ, KOTOPBIEC BBI3BAIIM IMONTOIUICHUS B 24 30HaX, oOmIeH ruiomansio okoino 60 Teic. ra. B
Mpeaenax OfAHOM M3 TakWX 30H Haxomutcs I. Mcunbkyns. B ropoge m Ha mpuileralomux TEPPUTOPUSLX CIO-
XKHUJIaCh HEONAroNnpHsITHAs T€0IKOJIOrHUecKasi 00CTaHOBKA, CBA3aHHAs 3a00JauuBaHKEM, a B psilie CIydacB U
3aCOJICHHEM MOYBOIPYHTOB. Takas cuTyamusi c¢OpMHPOBAIACH B TOM YHCIIE H3-3a TOI'0, YTO IOJHOLICHHAS
LEHTPaJTN30BaHHAs] CUCTEMa OTBEACHUS M OYMCTKU XO35HCTBEHHO-OBITOBBIX, NOXKIEBBIX U TaJBIX BOI B I'0-
poze orcyrcTByeT. [ mbenb ropoaAcknux HacaxIeHnH, 3a00JauuBaHie OYB, YXYIIIEHHE HECYIIeH CIOCOOHO-
cti pyHAaMEHTOB 3[JaHUK M COOPYXEHUH, HapymeHue GyHkurnoHupoBanus JIOII u apyrux TpaHCIOPTHBIX
Marucrpaiei u, B eTOM, CHUKEHUE SKOJIOTMUECKOW LIEHHOCTH 3€MENb IIPUBOAAT K HETaTUBHBIM COLIMAIIBHO-
9KOHOMHYECKHM MOCIENCTBUAM AJIS TOPOa.

Lenbio maHHOW CTaThbu SBIAETCS OOOCHOBAHHME MEPOIPHUATUH MO CO3AaHUIO BOJHO-PACTUTEIHHOIO
Kapkaca VcunbKyis, pacoloKeHHOTO Ha I0)KHON okpanHe 3amanHod Cubupu B npenenax MmmMckoi pas-
HUHBL. B 4ymcie 3amau wmccienoBaHMi: u3ydeHHe MHQPACTPYKTYpPBI TOpoAa; PEKOHCTPYKLIHS MPUPOTHBIX
naHamadToB; ONpeAciIeHNE NMPUYMUH IMOATOIUICHUS TEPPUTOPUH, MPOCKTUPOBAHHE BOJHO-PACTUTEIBHOIO
KapKaca TOpOJICKOI TEpPpUTOPHH.

Pabota BeImoONHEHA B paMKax pa3pabOTKH MPOEKTa MO CO3MaHHI0 KOM(OPTHOH rOPOJACKON CpEdbl B T.
Ucunpkyne OMcko# obnactu.

OBBEKTBI 1 METO/JIbI UCCJIEAOBAHUA

Teppurtopus oObeKTa UCCIeOBaHUS HAXOAUTCS B IICHTPAIbHOW YaCTH BOCTOYHOM MOJIOBUHBI Mmm-
CKOW paBHHMHBI U 00pa3yeT B IUIaHe 3JUTUIIC, BHITSAHYTHINA ¢ ceBepa Ha 1or (Puc. 1). B rpanumax oobekra uc-
CJIEIOBAaHMI pacoNoKeHbl VICHIIBKYIb ¢ MPUTOPOAAMH, YACTHYHO 3EMIIN CEBCKHUX MoceneHnid McninbpKyb-
CKOro aJMMHHMCTpAaTHBHOro paiioHa - ComHuesckoe, boeBoe, JlecHoe. Ha ceBepe, B palioH uccienoBaHus
BXOAUT (pparMeHT TeppUTOpUH ypouuina KaMpInuioBckuit jor, Ha 1ore — KoTiaoBuHa 03. I'opoaumie. Cormnac-
HO KaJacTpoBOW KapTe B VCHIBKYIBCKOM pailoHE Ha JONI0 CEIbCKOXO3SMCTBEHHBIX YrOOWH MPUXOIUTCS
51.1%. [opsaka 13% mommany 3aHUMAIOT 3eMTH JiecHOTO (hoHma. OCcTanbHas 9acTh TEPPUTOPUHN pacIiperie-
JIeHa MEXKIY 3eMJISIMUA HACEJICHHBIX IIYHKTOB U BOAHOrO (DOHA, a TaKKe 3eMellb IPOU3BOJACTBEHHOTO U CIIe-
nuansHOro Ha3HadeHus. bpocobie 3emnn, nopsaaka 10-15% ot Beeit TeppuTopun paiiona, OonbLIel YacThIo,
OTHEceHBI K (OHAY rocyrapcTBEHHOro 3anaca. OHM 3aHATHI IyCTHIPSIMH, OBparamMu, OOJIOTaMH U COJIOHYA-
KaMH

Hcunpkynb pasneneH >Kele3Hol OOopOoro Ha ABe MPUMEPHO paBHBIC YacTH (CeBepHas M rokHas). B
TOPOZCKON 4YepTe PACMONIOKEHA IPy30MaccaX)upcKasl KeIe3HOAOpOoKHas cTaHIuA. OCHOBY SKOHOMHMKH TO-
pOAa COCTaBIAIOT HEOOJIBIINE MPEANPHUATHA CENbCKOXO3IUCTBEHHOW 00padaThIBaloIie W MUILEBOM Mpo-
MeiauieHHOCTH. [lo nanneiM cratuctuku Ha 2022 rox B ropoze npoxusaino 22000 genosek (13000 uenoBex
B ceBepHOit yacTu, 9000 4enoBek B FOXKHOM YacTH).
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Pucynok 1. Tlonoxenne paiioHa uccieaoBaHuil (KpacHBIN JIUTHIIC) Ha ()pArMEHTe KapThl MOJE3HBIX HCKOIAe-
MbIx OMckoit obmactu [ATnac ..., 1999] (a) u Ha Tonorpaduaeckoir 0030pHOI KapTe peruona [Atiac ..., 1999] (6).

1 — maammadTHed mpodrts KaMbmuioBckuii mor — o3epo ['opoxumie, 2 — nmanamadTHeN npoduts Jlecomm-
TOMHUK — OyimbBap O3epKH, « - TOUKHA HAOTIOICHIIS.

o f
o {

KimMaT KOHTHHEHTaNIBHBIN, CO 3HAUNTENBHBIMHA CE30HHBIMH M CYTOYHBIMU IIE€peNajaMu TeMIIEpaTyp.
CpenneronoBas temnepatypa coctasisier 1.3 °C. CpenHeromoBas CKOpocTh BeTpa - 3.7 m/cek. Po3a Berpos
OpPHEHTHPOBAHA B IOr0-3aMlaJHOM HaIpaBlIeHHH. MHOrOJIETHssI HOpMa TOAOBOTO KOJIWYECTBa ocaikoB 373
MM. CymMMa ocaZKoB 3a TEIIbIM neproA coctaisgeT 290 mMm. Hncno aHEN ¢ ocagkaMu 3a XOMOIHBIM MepHO
— okono 60, 3a Temnslii — 86. BeicoTa CHEXHOTo MOKpoOBa paBHa 25 cM, a MIyOMHA IPOMEp3aHHUs MOYBBI —
137 cMm. HeBbicOKHI CHEXHBIN MOKPOB CHOCOOCTBYET IIyOOKOMY MPOMEP3aHHUIO TMOYBHI M, KaK pe3yibTaT,
YXYIIIECHUIO B XOJ€ BECEHHET0 CHerotasHus nHpunbtpanuu. CBeaeHus: 00 M3MEHEHHUAX KIMMaTa B pETHOHE
nporrBopednBhl. Ha ¢oHe 00IuX TEeHACHIUI ero apuan3alui OTMEYaercs, YTO POCT CPEAHEr010BOM TeM-
MepaTypsl COMPOBOKAAETCSA YBEMMUEHUEM KOJIMYECTBA BBIMAJAOMINX ocankoB [['yanHoBa u mp., 2010]. 3a
nepuon ¢ 2000 o 2020 rox yBenuueHUE TOJOBOM CYMMBI OCaJKOB IO CPABHEHUIO C MPEABIAYIIUM MEPUO-
IOM COCTaBHJIO OKO0J0 80 MM W 25%.!

AOconmoTHast OTMETKa BBICOTHI LIEHTPaJIbHON YacTu 3acTpoiiku Ucunekyns - 125 m. ['eomopdonoru-
YEeCKUE yCIOBUS TEPPUTOPHU OTIMYAIOTCS TIOCKUM pebeoM ¢ cyhdo3rOHHO-TPOCaTOUHBIMH TOHMKEHU-
saMu OoaLeo0pazHoii Gpopmel ¢ 60M0TaMu, MUHEPATM30BAaHHBIME M PECHBIMU 03epaMu. PacnpocTpanenue

! http://www.pogodaiklimat.ru/history/28688_2.htm



nogo0HbIX (popM penbeda 00yCIOBICHO CTPOEHHEM Ie0JIOrHYECKOro paspes3a. B BepxHell yacTu OH CIOXeH
omnoxxkeHusiMu [laBnogapckoil CBUTHI HMXKHErO IUIHOLIEHA - cIabOMpOHUIAEMBIMI BOJOYIIOPHBIMH MECTPhI-
MU TJIMHAMH C TPOCIIOSMHU TECKOB M JTMH3aMH MPOCATOYHBIX JIECCOBUIHBIX CYTJIMHKOB. J[Is1 KpOBIHM BOMO-
VIIOPHBIX IJIACTOB XapaKTepHas ciabas BOITHUCTOCTb, C MHOTOYUCICHHBIMH BOPOHKaMH. Y CIIOBHUS 3ajera-
HUSl BOAOYIOPHBIX IJIACTOB XapaKTEPHU3YIOTCSI BOCTOYHBIM, IOTO-BOCTOYHBIM a3MMYTOM IaJIeHHs, YTO 3a-
TPYZAHSIET CTOK TPYHTOBBIX BOA B AonuHy p. UpTteim. Tepputopus Mcunbkynsckoro paiioHa OTHOCHTCS K
Oeccrounoit obmactu Ummmckol paBHUHBL. B Havane roiomeHa 3Ty TEppUTOpPHUIO apeHupoBaia p. Kamprm-
noBka. Ha kaprax XVIII Beka oHa nmoka3aHa Hapsiy ¢ npaBbiM mpuTokoM Mpteima p. Omb. Pa3Butue sxc-
TEHCUBHOI'O 3€MJIECIENHS PUBEIO K MHTEHCUBHOMY CHOCY B JOJNMHY PEKH MOYBBI M MEIKO3EMa, YTO CTajo
NPUYMHON 3aMJIMBaHUS pPyclia U MEepexony MOBEPXHOCTHOTO CTOKAa B MOA3EMHBIN. B 1oro-zamamHoil dactu
ropozia pacroiioXeHo IpecHoe o3epo 'opoaume (BricoTa ypesa Boxel 119 M), B 1 KM K ceBepy — 03epo
I'psizHOBCKOE (BBICOTa ypesa Boabl 123 m). [lo mepumerpy roposaa pacnonoKeHbl MHOTOYHCICHHBIE KOTIIO-
BaHbl, 00pa3oBaHHBIE NP AOOBIYE CTPOUTEIBHBIX MAaTePHaIOB. | MAPOIOTHUECKUIl PEKUM OECCTOUHBIX Jie-
COCTEITHBIX 03€p KpaiiHe M3MeH4YMB. MHOTHEe U3 HUX 3aCOJICHBI, UMEIOT pa3Hylo MUHepanu3anuio (ot 1554
MI/aM’ 10 396 r/nm’). VPOBHH 3THX 03ep KOIEOTIOTCS MO Ce30HaM M mo rogaM. C HaJHdueM IMOI3eMHBIX
BOJI, 3aJICTAIOIIMX HErMyOOKO OT MOBEPXHOCTH, TAKKE CBS3aHO CYILECTBOBAaHHE B KOTJIOBHHAX JICCOCTENH
MUTPHUPYIOLINX 03¢p. BO3HNKAIOT OHM OOBIYHO 1OCIIE BECEHHETO MOJIOBOABS WM JIMBHEBBIX AOXKICH, a 3aTeM
HEKOTOPOE BpeMsI MOANUTHIBAIOTCS OA3EMHBIMU BOJAMHU.

30HaNBPHBIMH THUIIAMH 1TOYB Ha MIIMMCKO# paBHUHE SBISIOTCS YepHO3EMbI OOBIKHOBEHHBIE KapOOHAT-
Hble [bonpmannk, 2017]. B 3aMKHYTBIX TOHMKEHUAX pPacpOCTPaHEHHE MTOMYyYalOT MTOYBBI COJIOHLIOBOIO TH-
1a, KOTOPBIX OTJIMYAET BBICOKAs MJIOTHOCTh, HU3KAas MOPUCTOCTh M cliabas BoponpoHunaeMocTs. Ha coxpa-
HUBIIMXCS LETHHHBIX 3eMJISIX MPE00IagaroT 371aKOBO-pa3sHOTPaBHBIE, Pa3HOTPABHO-3JIAKOBBIE OCTEITHEHHBIE
JIyra W JIyTOBbI€ CTENU C Pa3HOTPAaBHO-THITYAKOBO-THIPCOBO-KPACHOKOBBUILHON M OBCELOBOM PaCTUTENBHO-
creio [bonbimanuk, 1996]. B 6epe30B0-0CHHOBBIX KOJIKaX MPOU3pacTaloT BeWHUK HazeMHbIl (Calamagrostis
epigeios (L.) Roth) xoporkonoxka mepucras (Brachypodium pinnatum (L.) Beauv.), koctep 0e30CTbIii
(Bromus inermis Leyss.), MATIMK y3KOIMUCTHBIN (Poa angustifolia L.), nonmapennuk Hacrosumid (Galium
verum L.), neipeit nom3yuwnii (Elytrigia repens (L.) Nevski), unna mayrosast (Lathyrus pratensis L.). B 3ama-
IMHAX BOKPYT 03ep WK 0OJOT pacipocTpaHEeHHE MOJIydaloT acTpa coloHuyakoBas (Aster tripolium L.), Gec-
KuiabHHIA paccraBnenHas (Puccinellia distans (Jacq.)Parl.), Beiitnuk HesamertHsiii (C. neglecta (Ehrh.)
Gaertn., Mey. Et Scherb), kamdopocma mapcensckas (Camphorosma monspeliaca L.), TMCOXBOCT COJIOHYA-
KOBBIN (Alopecurus arundinaceus Poir.), ocoku nepuucras (Carex cespitosa L.) n Geperosas (C. riparia
Curtis); neipeit nomsyuuit (Elytrigia repens (L.) Nevski), cBena poxkkonocHas (Suaeda corniculate (C.A.
Mey.) Bunge), conepoc tpaBsHucTSIi (Salicornia herbaceae L.), coccropes ropwekas (Saussurea amara (L.)
DC), tpoctHUK O0OBIKHOBeHHBIN (Phragmites communis Trin.), SIMEHb KOPOTKOOCTHCTHIH (Hordeum
brevisubulatum (Trin.) Link). B HaceleHHBIX MyHKTaX peruoHa JPEeBECHO-KYCTAPHHUKOBAs PaCTHTEIBLHOCTD
MIPEJICTaBIIEHA KaK €CTECTBEHHBIMH 30HAJTBHBIMU BHIaMH (Oepes3a mymuctas (Betula pubescens Ehrh. ) u
6oponaBuatas (B. pendula Roth), ocuna o6sikHoBeHHast (Populus tremula L.), uBbl k03b4 (Salix caprea L.) n
nmomkast (S. fragilis L.), depemyxa oObikHOBeHHas (Padus avium Mill.), psouHa oObikHOBeHHas (Sorbus
aucuparia L.), GOSpBIIIHUK KpoBaBo-KpacHbIl (Crataegus sanguinea Pall.,) Tak 1 HHTpOIyIUpOBaHHEIC (TO-
noJib cepeOpuctolil (Populus alba L.) n 6anszamuueckuit (P. balsamifera L.), nox cepeOpuctslii (Elaeagnus
argentea Pursh). B HIbKHEM sipyce pacTHTENBHOTO MOKPOBAa HAPYILICHHBIX JaHAMA()TOB OTMEYAETCsl COKpa-
LICHUE BUIOBOTO Pa3sHOOOpa3us 37makoB B 0cokK. CTpykTypa JaHamadToB paiiloHa COOTBETCTBYET TAKOBOM B
Nmmmckoit crenu (Puc. 2). B obmieM Buae 3T0 MI0CKO-3aMaAuHHBIC BOIOPA3AEibl U UX CKIOHBI C IPEBHUMHU
N0XOMHAMH CTOKa C 3J1aKOBO-PAa3HOTPABHBIMH OCTEITHEHHBIMH JIyraMH Ha 4YepHO3eMaX OOBIKHOBEHHBIX U
Oepe30BBIMU Pa3HOTPABHO-3JIAKOBBIMHE JIeCaMU Ha colloAsx no 3anazuHaM. K ceBepy ot Ucwmibkyns, B 8 km
OT OKpauHbI TOPOAa, IPOXOAUT APEBHSIS JOIMHA C MHOTOYHCICHHBIMU COJIEHBIMH, PEXKE MMPECHBIMU 03€paMu
¢ TaJopHUTHO-37TaKOBBIMU JYTaMH W BEHHHMKOBO-TPOCTHHUKOBBIMH OONOTaMH Ha COJOHYAKAaX M JIyTOBO-
OONOTHBIX MOYBAX.

Bei0op MeTomoB HcciienoBaHus OMPEAEISUICS Cenn(UKON pelaeMbIX 3a4a4 U JaHIIadTHBIMA OCO-
OCHHOCTAMHU H3y4aeMol TeppuTopuu. lIpexne Bcero, 3To KacaeTcs 3HAYMTENBHOM TpaHc(oOpMaluu MpH-
POAHBIX JTaHAA(PTOB B OKPECTHOCTAX TOPOJa M HEOOXOAMMOCTBIO PEKOHCTPYKLIUHU YKOCHCTEM Ha 3aCTPOEH-
HOU TeppuTOopuu. pyroil HeMaJOBaXKHOM METOAMYECKON 3amadell sIBJsUIach pa3paboTKa peKOMEHIAIHH 110
JIOKAJIM3alliy MPOLIECCOB, BBHI3BIBAIOIIMX IMOATOIUIEHHE ypOonanmmadTa. Mcnonb3oBaHHE TPaJULIMOHHBIX
JmaHAMmadTHEIX METOAOB M METOIMK AJISl PEIICHHs IOCTAaBICHHBIX 3aJay OKa3ajloch Hed(pPeKTUBHBIM. Jlis
3TOr0 MOTPeOOBaIOCh KOMOMHUPOBATH MOJIEBBIC U KaMepabHbIe METOABI JTaHAAGTHON YKOJIOTUH U OXpa-
HBI OKpPYXXAaIoIeH Cpeibl, KOTOPhIC BKIIOYAIIH:
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Pucynok 2. PacnpeneneHue uromanei, 3aHAThIX pa3indHsiMy nanamadramu B Wmmmckoil paBause [Bob-
maHuk, 1996].

Jlerenna k muarpamme:

3. Osepa necoctenu cojieHble ¢ MUHepanu3auuei 1o 19 r/m, mecramu 30-50 1/7, XIopuaHBIE U XJIO-
pHUAHO-CYNb(aTHBIE.

24. HaxioHHBIE MIOCKO3aIaJIHHBIC TMOBEPXHOCTH C OEpe30BBIMH M OEpe30BO-OCHHOBBIMU Pa3HO-
TPaBHO-31AKOBBIMH JIECAMH, OCTETHEHHBIMHU Pa3HOTPABHO-3JIAKOBBIMH JIYTAaMU U CEIbCKOXO039HCTBEHHBIMH
3eMJISIMM Ha CEPBIX U TEMHO-CEPBIX JIECHBIX MTOYBAX.

25a. Haknonnele cnaboapeHUpOBaHHBIC MOBEPXHOCTH C Pa3HOTPABHO-3JIAKOBBIMH, THITYAKOBBIMU JTy-
raMmy, HapKOBBIMH Oepe3HsKaMH ¢ ()parMeHTaMH 3J1aKOBO-OCOKOBBIX 3a00J0YEHHBIX MBHIKOB CPEAU JYro-
BBIX MACCHBOB Ha JIYTOBBIX 3aCOJEHHBIX B KOMIUIEKCE C COJIOHIAMH, YEPHO3EMHO-TYTOBBIX 3aCOJIEHHBIX U
JYrOBO-OOJIOTHBIX ITOYBAX.

28. Ilmockue MOBEPXHOCTH C O3€paMH, HU3WHHBIMH 3a00JI0YCHHBIMH JYTaMH, CBETIYXOBBIMH M
TPOCTHUKOBBIMH 3aMHUIIAMH, MOXOBO-TPaBSHBIMHU, TPOCTHUKOBO-TPABSIHBIMU 00JIOTaMH, WHOTJa THITHOBO-
carHoBeIMH ¢ Oepe30il U COCHOH, ¢ 00I0TaMM HU3MHHBIMH TOP(SHBIMH MOYBAMH, JTYTOBO-OOJIOTHBIMH H
JTyTOBBIMH 3aCOJIEHHBIMH ITOYBAMH.

32. [Inocko3anaavHHbIE c1ab03a1ecéHHbIE TOBEPXHOCTH C Pa3HOTPAaBHO-31aKOBBIMH, Pa3HOTPaBHO-
BEITHMKOBBIMU OEpe30BBIMHU, OEPE30BO-OCHHOBBIMH JIECAMH, OCHHOBBIMH 3J1aKOBO-IIMPOKOTPAaBHBIMHU Jieca-
MU, Pa3HOTPAaBHO-THUITYAKOBBIMU OCTEITHEHHBIMH, OCOKOBO-JIUCTOXBOCTHBIMHU 3a00JI0UYEHHBIMH JIyTraMH, Mell-
KHMH OCOKOBBIMH 0OJIOTaMH Ha CEPBIX JIECHBIX, JTyTOBO-YEPHO3EMHBIX COJIOHLIEBATHIX, COJIOHIIAX JIYTOBBIX U
JYrOBO-OOJIOTHBIX ITOYBAX.

33. BolpoBHEHHBIE U TPUBHBIE TIOBEPXHOCTH C OOraTopazHOTPABHO-3JIaKOBBIMU M THITYAKOBBIMU

OCTEITHEHHBIMH JIyTraMH, ¢ (parMeHTaMHU 3JIaKOBO-LIMPOKOTPaBHBIX OEpe30BO-OCHHOBBIX JIECOB, CEIlb-
CKOXO3AHCTBEHHBIMHU 3eMJISIMU Ha YEPHO3EMaX BBILICIOYCHHBIX, OOBIKHOBEHHBIX, OOBIKHOBEHHBIX COJIOHIIE-
BaTbhIX YEPHO3EMHO-JIYTOBBIX COJIOHIIEBATHIX B KOMIUIEKCE C COJIOHIIAMH, TEMHO-CEPBIX JIECHBIX ITOYBAX, CO-
JIOJSIX TYTOBBIX.

34. BolpoBHEHHBIE TOBEPXHOCTH C Pa3HOTPABHO-BEHHUKOBBIMH U Pa3HOTPABHO-3JIAKOBBIMH Oepe30BO-
OCHHOBBIMH M OCHHOBO-0€pe30BBIMH JIECAMH, HACTOSIINMH CyXOJOIbHBIMU JIyTaMH, OCTETHEHHBIMH JIyTaMH
Ha JIyTOBO-4€PHO3EMHBIX COJIOHLIEBATHIX MOYBAX, COJIOAAX M COJIONAX JIYTOBBIX.

35. Menko3anaauHuble c1ab03a00a049eHHBIC TOBEPXHOCTH C Pa3HOTPABHO-BEHHUKOBBIMU U BEHHHKO-
BO-OCOKOBBIMH OCHHOBO-0EPE30BBIMU PEAKONEChIMH, HBHIKAMH, OCOKOBO-Pa3HOTPABHBIMU HHU3HHHBIMH
Jyramy, TaloQUTHO-PAa3HOTPABHBIMU JIyTaMH Ha CONOISAX JIYTOBBIX, JYTOBO-OONOTHBIX, JYTOBO-
YEpHO3EMHBIX COJIOHIIEBATHIX NTOYBAX, COJIOHIAX JTYTOBBIX.

36. I1o10roCKI0HOBBIE IOBEPXHOCTH C Pa3HOTPABHO-3IaKOBBIMU OEPE30BBIMHU PEAKOIECHIMH, BEHHU-
KOBO-OCOKOBBIMH 0O€pE€30BO-OCHHOBBIMH JIECAMH, OCOKOBO-Pa3HOTPAaBHBIMH cllaboraqouTHBIMH 3aKycTa-
PEHHBIM M JyIaM{ Ha COJOASX JIYTOBBIX, YEPHO3EMHO-JIYTOBBIX COJIOHIIEBATHIX MOYBAX, COMIOHIIAX JIYTOBBIX
U COJIOHYAKaX JYTOBBIX.

37. IloHMm>KeHHBIE MOBEPXHOCTH C TPOCTHUKOBBIMH, AEPHUCTO-OCOKOBO-TPOCTHUKOBBIMHU M CBETIIYXO-
BBIMH 3alMHUIIAMH, OCOKOBO-BEHHUKOBBIMH, JIHCOXBOCTHBIMH, CBETIYXOBBIMH 3a00JI0YCHHBIMH JyT'aMH,
WHOT'ZIa C 03epaMHy Ha JyTOBO-00JOTHBIX, OOMIOTHBIX HU3WHHBIX TOP(SIHUCTO-TIICEBBIX OYBAX.

38. Ilpro3epHbie 3a00I0UCHHBIE TTOHIKEHUS Y KPYIHBIX COJICHBIX 03P C OCOKOBO-THCOXBOCTHBIMHU
3a00JI0UYCHHBIMH JIyTaMH, MOJIBIHHO-OCCKUIbHULIEBBIMH, COJSIHKOBBIMU JIyTaMH, CBETIIYXOBBIMH OOJIOTaMHU
Ha OOJOTHBIX HU3MHAX TOP(SIHUCTO- U TOP(PSAHO-TIEEBBIX MOYBAX, COTOHIAX JYTOBBIX M COJOHYAKAX JYTO-
BBIX.
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39. I[lnocko3amaInHHBIE MO3aWYHBIE TOBEPXHOCTH C Pa3HOTPABHBEIMH OCHHOBO-OEPE30BBIMHU JIECAMH U
KOJIKAMH, MEPTBOMOKPOBHBIMH OCHHHUKAMH, Pa3HOTPABHO-OCOKOBBIMU 3aKOYKAPEHHBIMH Oepe3HSKaMH,
TTO(UTHO-3IAKOBEMH, TIOJIBIHHO-THITYAKOBBIMH JYTaMU Ha JIyTOBO-Y€PHO3EMHBIX COJOHIIEBATHIX, JIyTOBO-
YepPHO3EMHBIX, JTYTOBO-00JOTHBIX TTOYBAX, COIOMASX JIYTOBBIX.

48. BeIpOBHEHHBIE TIOBEPXHOCTH C CETHCKOXO03SHCTBEHHBIMHU 3eMJISIMH Ha MECTE OCTEITHEHHBIX Oepe-
30BO-OCHHOBBIX JIECOB, Pa3HOTPABHO-THITYAKOBO-KOBBUTFHBIX —CTEMEH, 3JIaKOBO-00raTopa3HOTPaBHBIX
OCTETHEHHBIX JTYTOB Ha YepHO3eMax OOBIKHOBEHHBIX, TyTOBO-U€PHO3EMHBIX COJIOHIIEBATHIX MMOYBaxX [boib-
maHuk, 1996].

1) peKOrHOCLMPOBOYHBIE MAPIIPYTHI € LENBI0 OLEHKU JaHIAGTHOTO pa3Ho00pa3us TEPPUTOPHU HC-
CICIOBaHUMT;

2) pemmdppupoBaHuEe KOCMUYECKHX CHUMKOB M TOMOTrpaMuecKUX KapT st 0OOCHOBaHMS pa3Mellie-
HUS TOYEK HAOMIOACHNUS U TaHAmABTHBIX MPOdHIei’;

3) oOcnenoBanue U onucaHue peiabeda, BOTOEMOB, TIOUYB M PACTUTENFHOCTH Ha YYacTKaX, XapaKTepH-
3YIOIIMX JOMHHHPYIOIINE TUIIBI TPUPOIHBIX JaHAMA(TOB;

4) pa3buBKa, oOClieIOBaHME W ONHMCAHHE NPHUPOIAHBIX M AHTPOIOTEHHBIX KOMIUIEKCOB MO JAHA-
madTHEIM POGMISAM, OPHEHTHPOBAHHBIM B KPECT HMPOCTHPAHUS AJIEMEHTAPHBIX JaHAIIA()TOB U TOPOICKOM
UHQPPACTPYKTYPBHI;

5) u3yueHne MaTepHajoB CTATHCTHYECKOH OTYETHOCTH MPENNpUATHI KOMMyHaJIbHOTO X03sicTBa Mc-
WIIBbKYJIs, 0a71aHCOBBIE PACUeThl CTOYHBIX BOII.

Bcero B xome uccnenoBanuii onucado 30 touek HaOmromeHus. Pa3OuTsl m oOcnenoBaHbl ABa JaHA-
madTHeIX npoduns 12 kM (o nuauu KameimoBckuii nor — o3zepo ['opoaumie) u 2 kM (¢ 3amaga Ha BOCTOK
yepe3 Mcmbkynbp) [bonmpmanuk u [lemeniko, 2022]. M3ydyena ectecTBeHHAs, HHTPOMYIIMPOBAHHAS U PYyHe-
pasibHas pacTuTeabHOCTh. OOCIEeI0BaHbI TOPOICKUE HHKEHEPHBIE CETH, ITyTH CTOKAa MOBEPXHOCTHHIX BoJ. B
paMKax KamMepaJbHBIX paboT MpoaHaJM3UPOBaHBI OTYETHl M KapTorpaduueckue MaTepuaisl 1 ocynapcTBeH-
HOrO HCTOPHYECKOro apxusa OMCKOH o6nacTy’; manmmagrTHas kapra OMckoil ofmactu [Armac ..., 1999].
[Ipn npemmdpupoBanun Kaprorpaduyeckux MaTepHalioB Hcmoib3oBaiuchk kapTel Nokia, ESRI ArcGIS
Nat.Geo.

PE3VYJIBTATBI

Jlo Havama cTpouTenbCTBa TeppuTOpHs MCHmbKyis mpeacrapisiia coboi THIHYHYIO s MimmMckoi
CTEIH YIUIOMIEHHYIO BO3BBIIIICHHOCTh H30METPUYHOI (DOPMBI C OTHOCHUTEIHHBIM MPEBBIIIEHUEM BBICOTHI HaJ
OKpyXammeii MecTHocThlo 1-5 ™. Ilomorme CKIOHBI BO3BBIIEHHOCTH OBUIM 3aHATHI  3JIAKOBO-
Pa3HOTPaBHBIMH OCTEIMHEHHBIMH JTyTaMH Ha KapOOHATHBIX YepHO3eMaxX M conoisax. JIOKkanmpHO B 3amajnHax
MJIOCKOM BEPIIVHBI ¥ B YBIQXKHEHHBIX MOHIDKEHHUAX penbeda 1mo ee mepu)epud MO3aWmdHO MPOHU3PACTAIH
KOJIKOBBIE OCHHOBO-O€pe30BbIe Jieca, KOTOphIe YepeqoBaInch ¢ HeOOmpIIMMHU o3epaMu. bepera BogoemoB
3aHUMAaJ¥ TPOCTHHUKOBBIE U BEHHHKO-OCOKOBBIC OonoTa. [loBbIIeHHass MUHepanu3anus Oblia XapakTepHa
JUTS BOJT OECCTOYHBIX O3€p M IOYB I10 UX Oeperam.

B rpanunax coBpeMeHHOM 3acTpodKH U B mpuroponax VCHUiabKyns OpUpPOAHBIE YKOCUCTEMBI MOJHO-
CTBIO TpaHChOpMUpPOBaHbI. [I0UYBEHHBIN TTOKPOB 3aMellleH OYBOTPYHTAMH, B MUHEPAIILHOM COCTaBe KOTO-
poro npeobaataloT CyrJIMHKU M CTPOUTENbHBIA Mycop. IlnonoponHsiii cnoit Hemopa3BUTHIA. [louBorpyHTHI
YILUIOTHEHBI, MecTaMu 3acoienbl (o 0.5-1%), BecHON M BO BpeMsi 0caJikoB 00BomHEHBI. CBOOOAHBIE OT TIO-
CTPOEK YUYacCTKH TI0 YIIUIaM U JBOpaM 3aachalbTUPOBAHBI MK BBIJIOXKEHBI TUTUTKON. DIeMEHTHI 03elIeHeHUS
MPEJCTABIICHBI B IIEHTPAIFHON YaCTH TOPOJIa Ta30HAMH M KITyMOaM# ¢ IMIPUBO3HBIMH TTOYBAMH U ITOCAIKAMH
KyJIbTYPHBIX TPaBSAHUCTBIX U LIBETKOBBIX pacTeHUU. JIpeBecHass pacTUTENBHOCTh B BUAE MOCAJO0K JECPEBHEB
JINCTBEHHBIX PEXK€ XBOMHBIX MOPOJ MPOU3PACTAET MO NEPUMETPY TOPOJICKOT0 MapKa U B OKPYKEHUU MYHU-
LUMAIBHBIX 3JaHUH, a TAKXKE HE3aCTPOCHHBIX y4yacTKoB [bonbmanuk u Ycosuu, 2022]. B yactHOM cekTope
MPOLIEHT €CTECTBEHHOI'0 M MCKYCCTBEHHOI'O O3€JICHEHHsI emle 0ojiee HU3KHUI B CBSI3H C IUIOTHON 3aCTPOMKOIA.
Cpenu nepeBbeB MpeodIaiaroT JUCTBEHHBIE ASPEBhs M TTOCAIKH TUIOIOBBIX JIepeBheB. B mpuropomax u 3a ux
MpeaenaMi HaXOASITCS YYACTKU CaJOBBIX TOBAPHUIIECTB, ()PYKTOBBIE Cajbl, TUTOMHHUK PACTEHHMA, OIS U

% SAS.Planet [Onexrponnstii pecypc]. URL: https:/sas-planet.ru (nara obpamenus 11.02.2022).

[Inanet cena Mcuns-Kyns u nepenucka Mcnnbkynbsckoro ¢/coBeta o mocTpoiike kuprmudaoro 3aBona. / TMAOO, @. 1011, om. 1, a.
34.
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MacTOWIa CeabX03 MPENIMPHUSITHNA, MyCTHIPH C HEOPTaHW30BAHHBIMU CBaJKaMU W IYCTOIIM Ha OpPOCOBBIX
3emisix. [lo mepumerpy BOKpYT TOpoja pacrloiOKeHbBI 03epa, CyXxrue U 00BOIHEHHBIC KOTIOBUHBI, TPYIIIH-
POBKH JIepEBhEB U KyCTapHUKOB. Hapsiay ¢ mocagkamMu OBOIIHBIX U 3€pPHOBBIX KYJIBbTYp, 110 000YHMHAM J0pOT
U Ha IMYCTHIPSAX LIMPOKO paclpocTpaHEHa pylepaibHas pacTUTENBHOCTh, BUAOBOM COCTaB KOTOPOM ompese-
JISIETCS CTETIEHBIO YBIAXKHEHUS TIOYB U TPYHTOB. B0k A0por u o0pabaThiBaeMBbIX TOJIEH PACIONIOKEHBI JIe-
co3alUTHBIE TONOCh.. HawmOonbpiee pacnpocTpaHeHHEe B PACTHTEIBHOM IOKPOBE OKPECTHOCTEW ropoja
MMEIOT COOOIIECTBa TPAaBIHHUCTHIX PACTEHUH, MCIBITHIBAIONINX aHTPONOTCHHYIO CYKIIECCHIO (BBIIIAC CKOTA,
BECEHHIE Tajbl) U POU3pACTaIONIe Ha HEOpraHM30BaHHBIX NMacTOUIIax OPOCOBBIX 3eMenb. BMmecre ¢ Tpa-
BSIHBIM SIPYCOM OCHHOBO-0€PE30BBIX KOJIKOB OHH MPEICTABISIOT COOON pe3epBaT CeMEHHOro ()OHIa TUKOPO-
coB MmumMckoii crenu.

Ha tepputopun Ucnnbkyns npeobiamaeT KOTTEDKHAS 3aCTPOHKA C pacCpeqOoTOUYECHHBIMU IO TEPPH-
TOPUU TOPOJa MHOTOATAXXHBIMU OOBEKTaMH (3KUJIBIE JIOMa, YAPESKICHHUSI MHOTO Ha3Ha4YeHUs ). bOIbIIMHCTBO
00BEKTOB OCHAIIIEHO CHCTEMOM BOJIOCHA0XKEHHUS OT TPYIIIOBOTO BOJIOMPOBO/IA, HO CHCTEMAa IEHTPAITH30BaH-
HOT'O OTBEJICHUS X03HCTBEHHO-OBITOBBIX CTOKOB HMEETCS TONLKO B I[EHTPE CEBEpHOI yactu ropona. Kana-
JIN3ALMOHHAS CEeTh COCTOUT M3 CAMOTEYHOM M HamopHoH yacTh. CamMOTe4Hasl CeTh OCHAIICHA IPEHAXKHBIMU
KeNe300eTOHHBIMHU KOJO/IIaMU HAKOMUTENAMU. PaboTy HanmopHO# cetn 00ecnedurnBaroT 9 KaHaTH3aIl[MOHHbIC
HacocHble crannuu (KHC). Crounblie BOAbI TPaHCIIOPTUPYIOTCS 10 o3epa [ psa3HOBCKOE, pacoioKeHHOTO B
1.5 kM oT ceBepHO# OKpamHbI ropoga. COPOC CTOYHBIX BOJ MPOU3BOIUTCS B HATIOPHOM PEKHUME 0€3 OUHCT-
K#. B 4acTHOM cexTope ropoja HaceleHHe HCIIONIb3YeT Ui OTBO/Ia CTOKOB BBITPEOHBIC MBI (CENTHKH ), KO-
TOpHIE, KaK MPaBUJIO, HE UMEIOT MPOTHBOMUIBTPAITMOHHBIX PKpaHOB. OTOpOKHEHUE BHITPEOOB (CEMTHUKOB)
MIPOM3BOAMTCS C TIOMOIIBIO CIEIaBTOTPAHCIIOPTA. BHIBO3 HEUHMCTOT OCYIIECTBIISIETCS €KETHEBHO B 00BeMe
nopsaka 900 M’ ¢ IOCTABKO# Ha HPSMOIT BBITYCK 63 OUHCTKH B 03¢p0 [ ps3HOBCKOE.

HenTpanu3oBaHHas cucTeMa NOXKACBOM KaHAIU3allMM B TOPOJAE OTCYTCTBYET. JlOXKIeBble, Taible,
TPYHTOBBIE BOJBI COOMPAIOTCS B KIOBETHI M 110 HUM CTEKAIOT B €CTECTBEHHBIC U HCKYCCTBEHHBIE BOJOEMEI
(KOTJIOBaHHKI), a TAKXKE B €CTECTBEHHEIC IIOHIDKEHUS pelibeda Ha TEPPUTOPUHU ropoja. B Mexce30Hbe N30BIT-
KH TIOBEPXHOCTHBIX BOJl YaCTUYHO MEPeOpPACHIBAIOTCS C IMTOMOIIBI0 MOOMIBHBIX ITOMII M3 I[EHTpa CEBEPHOMH
YacTH ropojJia B IOXKHYIO YacTh M Jaliee MO MPOPBITOMY KaHaly OTBOIATCA B o3epo 'opoauie. Yactuuno
MOBEPXHOCTHBIE CTOKH €CTECTBEHHBIM U MPUHYAUTEIBHBIM IIyTEM IO KIOBETaM OTBOJASTCS 3a Mpeneibl LeH-
TPAIBHOM YaCTH U aKKyMYJIHPYIOTCS B IIOHMKEHUAX M KIOBETaX 00BE3IHBIX Jopor ropojaa. Oomas npots-
KEHHOCTh KioBeToB B Mcumbkyne okomo 300 kM, omHako, mopsaka 90 kM TpeOyeT peMoHTa U TIyOOKOit
OYHCTKH, a TopsiaKka 24 KM HEOOXOIUMO MPOJIOKUTH 3aHOBO. TaK jk€ BO MHOTHMX MECTaX JIOPOTH OTCYTCTBY-
IOT WJIM HAXOMATCS B HEpaOOYeM COCTOSIHUH TIePEyCKHbIC TPYOBI.

BripaboraBmias pecypc U TEXHHYECKH HECOBEPIICHHAs] CUCTeMa BOIOOTBEACHUS IIpHUBeENa K yXy/Ile-
HUIO CAaHUTAPHO-3KOJIOTHYECKON 00CTAaHOBKH B TOPO/IE:

a) XO35I1ICTBEHHO-OBITOBBIE CTOKH:

- 3arpsi3HeHue o03. ['ps3HoBCKOE;

- moxroruieHue ¢enepanpHoil Tpaccel P254 HoBocubupck-YensiOnHCK, a TakKe TEPPUTOPUI BOKPYT
o3epa ['psa3HOBCKOE;

- KPUTHYECKOE MOJHSATHE TPYHTOBBIX BOJ B TOpOJIe (3aTOIUICHUE TTOIBAJIOB, YIHI, TEPPUTOPUN, TIPH-
ycageOHBIX YU4acTKOB);

- 3arpsI3HEHUE CTOKAMU TPYHTOBBIX BOJ;

- PUCKH BOSHHKHOBEHUS 04aroB MHQEKIIMOHHBIX 3a00JIEBAHUI;

0) TOXKIEBBIC CTOKH

- 3aTOIICHUE TEPPUTOPUHU TOPOJA BO BPEMS JTOKICH U TasiHUS CHETa;

- aKKyMYJISIUsS CTOKA B HU3WHAX U KIOBETaX, 3a00aurBaHNe U 3aCOJICHUE TEPPUTOPHIA;

- B IIEpUOABI MOJIOBO/bSI U OCEHHUX MAaBOJIKOB MPOMCXOAUT IMEpernoHeHrue o3epa ['opoauiie, KOTIO-
BaHOB C 3aTOIUICHUEM OOIIMPHBIX MPUJIETAIOIINX TEPPUTOPHUH.

[To manHBIM OamaHconepxkaTens CymecTByromux cereil kaHanuzanuu MVYII «TermoBass KOMIaHUD)
00bEM mepekauaHHBIX cTokoB 3a 2019 rox coctasmn 103500 M’, BEIBE3EHO CHENABTOTPAHCIOPTOM 328500
M3, TO €CTh OOIIMKA 00BEM OTBENEHHBIX CTOKOB cocrasiister 1184 M3/CYT. PacuyerHbIil 00beM cTOKOB T. Uc-
UIBKYNb cocTaBiaeT 6900 M3/CYT. JleuuT MOIITHOCTH CHUCTEMBI BOJJOOTBEICHUS COCTABIISET mopsinka 5716
M/CyT.

Takum 00pa3oM, TPUINHON MEPHUOUIESCKUX MOATOILUICHUN TEPPUTOPHUH TOPOIa HA Py C BO3POCIINM
KOJIMYECTBOM OCAJIKOB, SIBJISICTCS YXYIIIEHUE (PIIIBTPAIIMOHHBIX CBOIMCTB IOYB M TPYHTOB, HEJOCTATOYHBIC
MOIIIHOCTH U HapyUIEHUE YCIOBUHN AKCIUTyaTallUM CUCTEMBI BOAOOTBeAcHUs. [IpenpacnonokeHHOCTh Jieco-
CTEIHBIX JaHIMA()TOB K BTOPHYHOMY 3aCOJICHUIO BMECTE C YCUIMBIIMMHUCS KOJIEOAHHSIMH YPOBHS TPYHTO-
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BBIX BOJ, UX 3arpsA3HCHHUCM HCOPraHU30BAHHBIMU CTOKaMHU CTaJIU HpH‘lHHOfI HM30BITOYHOM MHHCpaIn3ann
TOPOACKHX MMOYBOI'PYHTOB.

OBCYXJEHHNE

[lepBoouepeTHBIM MEPONPUATHEM 10 CO3IaHUIO BOAHO-PACTUTENBHOrO KapKaca ropoa J0KHA CTaTh
PEKOHCTPYKLMS KaHAIW3AMOHHBIX ceTeil. g BocmonHeHus neuuuta MOIIHOCTH CUCTEMBI BOZOOTBEAE-
HUSI HEOOXOOMMO BBECTH B JKCIUTYaTalUIO JIONOJIHHUTENbHBIE HACOCHBIC CTAHLUH, YBEIUYUTH KOIUYECTBO
KOJIOJIICB HAKOMHMTENEH CTOKOB, YBEIWYUTH AMAaMETp TPYO M IUIOIAAb CEYEHHS KIOBETOB. B mrTore pekoH-
CTpYHpOBaHHAsI CUCTEMAa BHYTPUTOPOICKHX CETEll KaHAIN3AallMU IPEACTABISAETCA B CIEIYIOIEM BUE:

- kaHanu3anponHble HacocHble cTaHImu (KHC) obmum kommuectBom 11 mmr. (ceBepHas 4actp — 5
LIT., FO’)KHASL YacTh - 6 IIT.);

- CAaMOTEYHBIE CeTH JUaMeTpaMH yCIOBHOro npoxoaa 136-450 mm, o0miel mpoTsEeHHOCTHIO - 33 KM;

- YCTPOWCTBO Ha CAMOTEYHOM CETH MOIMATUIEHOBBIX KOJIOAIEB, KOTHYECTBOM - 730 mT.;

- naniopssie cetu oT KHC B nBe Hutku (090-160 MM) ¢ COMyTCTBYIOIIUMHU COOPYKEHUSIMU (PEBH3H-
OHHBIE KOJOALBI) - 8.4 KM.

CocTtaB BHENIHETOPOJICKUX CETEN KaHAIN3aLNK:

- [JIaBHBIE KaHan3auuoHHble HacocHble cTanuuy ('KHC) B konmnyectse 3 1wT.;

- HaropHbIe ceTH B B¢ HUTKH (D280-450) c ycTpoOMCTBOM COMYTCTBYIOILMX COOPYKEHHUH Ha CETH
(xamepbl TEpEKITIOYEHHUs, PEBU3HOHHBIE 1 BOJOOOHHBIE KOJMOMIBI, OeperoBoil He3aTarIuBaeMblii cOpoc) —
12.5 xm;

- OUHCTHBIE COOPYIKEHHs 00IIIei TPOU3BOIUTENLHOCTEI0 6900 M°/CyT.

CocTtaB BHYTPUTOPOACKON CHCTEMBI TOXKAECBON KaHAIU3ALNHN:

- CyLIECTBYIOIIAs, & TAKKE BHOBb COOpY)KaeMas CHCTEMa KIOBETOB C MEPEMyCKHBIMHU TpyOamu - 324
kM (300 kM - cymecTByomme, 24 KM - BHOBb COOpYKaeMbIe);

- CUCTEMa CaMOTEUYHBIX %/0 JIOTKOB C yCTAaHOBJICHHBIMHU HA HUX IECKOJIOBKaMH - 17.8 Kkm;

- 3aKpbITasi CUCTEMa CaMOTEYHBIX TPYOONPOBOAOB C YCTAaHOBJICHHBIMH Ha CETh >KEJEe300€TOHHBIMHU
Kooauamu - 31.6 xm;

- )Kene300eTOHHBIE KOIOAII - 630 mT.;

- KaHAJIN3aLMOHHbIE HACOCHBIE CTAHIIMH - 6 IIIT.;

- HanopHble ceTu B ABe HUTKH (D280-400) ¢ yCcTpOHCTBOM COMYTCTBYIOIIMX COOPYXEHUHN Ha ceTu (pe-
BH3MOHHBIE, BOJJOOOWHBIE KOJOAIBI) - 8.7 KM.

CocTaB BHEIIHETOPOJICKOM CHCTEMBI JOXKIEBOM KaHAIN3aLUU:

- [JIaBHBIE KaHan3auuoHHble HacocHble cTanuuy ('KHC) B konmnyectse 2 1wT.;

- HaropHble ceTH B ABe HUTKH (D500-710 MM) ¢ yCTpOWCTBOM CONMYTCTBYIOIINX COOPYKEHUH Ha CETH
(xamepbl TepeKII0UeHHsI, PeBU3HOHHBIE, BOZOCOOPHBIE KOIOALBI, OeperoBoil He 3aTarMBaeMblil copoc) 12.3
KM;

- NIOKAIILHEIE OYMCTHBIE COOPYKEHHs OOIIEH TPOM3BOAUTENEHOCTBIO 25920 M’ /cyT.

OCHOBHOH 00BEM IOXKIEBBIX M TaJbIX BOA OyIEeT OTBOAWUTHCS IO KIOBETAM Yepe3 BOJONPOITYCKHBIE
TpYOBI K Kel1e300€TOHHBIM 3aKpBITHIM JOTKaM. JIoTku OyayT oO6opyaoBaHbl KOJIOALAMHU-TIECKOIOBKAMH AJIS
YIABIMBAaHUS M OCAXKIEHHUS TBEPABIX YaCTHIl BO M30€XaHUE MONaJaHusl UX B 3aKPBITYIO TPYOOIPOBOAHYIO
CETb.
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Pucynok 3. Tlnanupyembie HarpaBICHUsI IEPeOPOCKU CTOYHBIX BOL:
1 — B o3epo I'pszHOBCKOE, 2 — B KambinutoBckuii Jior, 3 — B cy(§03nOHHO-ITPOCAI0YHBIE 3aMaIMHBl HA CEBEPO-
BOCTOKE Topoaa, 4 — B o3epo ['oponuie, 5 — cyhdo3nOHHO-TIPOCATOUHBIE 3aI1aIUHBL.
[IproputeTHble yUyacTKy IJ1s1 TPOBEACHUS MEPONpUsATHIA 110 BogooTBeaeHuto (Puc. 3):

1. IOxxHas gacth ropoaa, okpectHOCcTH 03epa ['opoauine. Bomoem siBiiseTcss 6a3nucoM dpo3uu IS K-
HOM UM YaCTHYHO LEHTPAJIbHOM 4YacTu ropona. Ero mepenosHeHue cO31aeT YpEe3BBIYANHYIO CUTYAIUIO IS
MmoNIoBHHBI HaceneHus Mcubkyns. OuncTka U yriryolieHue 1Ha OyaeT criocoOCTBOBATh MOHMKEHUIO YPOBHS
TPYHTOBBIX BO/I.

2. Bo10o0TBOBI MOA JKENE3HOW TOPOroi B 3amaHON 4yacTH roposa. VX ouncTka mo3BONMUT HANPaBUTh
MOBEPXHOCTHBIM CTOK C CEBEPHOM YacTH ropona, sl KOTOPOH jKelne3Has Iopora BHICTYIAeT B KadecTBe Oa-
pbepa, HapyIIAIOIIEro CTOK BOABI.
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3. JpenaxkHblil KaHal U3 ceBepHOM yacTu ropona B KameinnoBckuii jor. Ilepenan BrICOT MeXay IIEH-
TPaJIBHOM YacThI0 TOPOJA M JHOM JIora cocTaBisieT okono 26 merpos (or 131 mo 105 M), 9To mo3Bomut
cOpackIBaTh M3IHUIIKHA TPYHTOBOW BOJBI M3 CEBEPHON YacTH TOPOJIA.

4. IOxHble palloHBI TOPOJA, 3aHATHIE YACTHBIM CEKTOPOM C CaJ0BO-OFOPOAHBIMU YYaCTKaAMHU. 31ECh
HEO0O0XOAMMO PEKOMEHI0OBATh MCIIOIh30BAaHUE JIJIS TIOJTUBA OTOPOJIOB ¥ CaJIOB TPYHTOBBIX BOJI, YTO MO3BOIUT
COKpaTUTh UCIOJIb30BAHHUE MUTHEBOM BOMABI AJIS XO35UCTBEHHBIX HYX]I.

OxugaeMblil pe3ylbTaT PEKOHCTPYKLUHMHM CHUCTEMbI BOJOOTBEICHUE: MOHUKEHUE YPOBHS I'PYHTOBBIX
BOJ U CHIMD)KCHHSI PUCKOB 3aTOIUICHUS TEPPUTOPUU; YCUIICHUE JPEHAKa MOYBOTPYHTOB U CHUKEHUE KOHIICH-
TpaIMy PACTBOPUMBIX COJIEH; YITyUIIeHNE CAaHUTAPHO-3ITHIEMHIOIOIHIECKOW 00CTAaHOBKH B TOPOJIE.
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Pucynok 4. PacmonoxeHne MacCHBOB Oepe30BO-OCHHOBBIX JIECOB B COCTaBe IUIAHHPYEMOTO BOIHO-
pacTUTENBFHOro Kapkaca Mcuibkyib:

1 — nmecononocs! BAONb TPAHCIIOPTHRIX Marucrpaiei, 2- cyh($ho3noHHO-TIPOCaJOYHbIE 3aMaAnHbI ¢ OEPE30BBIMU
KOJIKaMH WJIH JIYTOBOH PacTUTENBHOCTEIO, 3 — 03epa, 4 - IECOMUTOMHHK.
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Pacturensnyio cocrapistomyo BPI'K o0pasyror BHyTpuroponckue 3ejaeHble HacaXAeHus C IPUPOA-
HBIMH M MCKYCCTBEHHBIMH JIECHBIMH YKOCHCTEMAMHM, KOTOpPBIE pACIOIOXKEHBI 3a IIpeAenaMi FOpOACKON uep-
Tbl. BO3MOKHOCTH BHYTPHIOPOJCKOTO O3€JIEHEHUS] OTpaHUYEHBI CYIIECTBYIOIIMM M NEPCIEKTUBHBIM IJa-
HOM 3acTpoiiku ropoga. ITogxozsmeit TeppuTopren A MOCAIKH AEPEBHEB U KPYIHBIX KYCTAPHUKOB SABIIS-
FOTCSL OTKPBITBIE YYaCTKHA Mexny ynunamu JlennHa u IleppoMalickoil B ceBepHOI MOJIOBUHE rOpoJa, a TAKKe
MYCTBIPY BIIOJb KENE3HON Aoporu. s 3Toro HeoOX0ANMO COTIacoBaHUE MJIAHOB M MEPOTIPHUSITUI O3eJIeHe-
HUS C 3eMJICTIONB30BATENISAMH, yJacTue B paboTe JaHAmaTHOro 1u3aiiHepa. Y BelnHUYeHUE TUIOTHOCTH U Ka-
YecTBa 3€JIEHBIX HACAXKACHUH B TOpoJe OJaronpHsITHO CKa)KeTCsl Ha MUKPOKIMMATE, CHU3UT YPOBEHb 3aIlbl-
JICHHOCTH BO3[yXa M IIYMOBOI'O BO3AEHUCTBUS TPAHCIOPTA.

JlecomapkoBble U neco3ammTHbIE mocagku [O menuopanui..., 2015] ropooB opranu3yroTcs 3a mpe-
JeflaMH 30H TEePCHEeKTUBHOM 3aCTPOWKK HACEIEHHOTO MYHKTa, OTIMYAIOTCS 10 KOHGUTYpallMi U BUIOBOMY
cocTaBy pacTenuii. JIisl peKpealOHHBIX Le/leil CUNTAETCS J0CTATOYHOM HopMa 50 M’ JIECHBIX HACaXICHHil
Ha YeloBeKa MpHU YUCIEHHOCTH >kutenell ropoga Meree 100 Teicsy. IIpn 5TOM necHbIe HaCaKIEHUA 3€TIEHON
30HBI BOKPYT' palOHHBIX IEHTPOB MOT'YT HaXoauThes 10 10 kM ot rpanur ropoaa. OgHAaKo 3T HOPMBI HELO-
CTaTOYHBI, TaK KaK HE YUUTHIBAIOT YCIOBUS BOCIIPOU3BOJICTBA JIECOB HA I'PaHMIIE JIECOCTEIH.

Ilo koH}pHUrypauuu 1ecOnOocaaKi MOTYT 0Opa30BbIBATh KOJIbIIA, MOMYKOJIBLA, KIUHBS, OBITH PEPhIBH-
CTBIMH WJIM 00pa30BbIBATh CIUIOMIHYIO MOJOCY. PEKOHCTPYKIUS 103aCTPOCUHBIX JaHAA(TOB TEPPUTOPHUH,
aHaJN3 TPaHCHOPTHONH MHAPACTPYKTYPHI MO3BOJIMIM NPEIIOKUTE Ui VICHIBbKYIA CEeKTOPalIbHYIO CTPYKTY-
Py JIECHBIX HAacaKIECHUMN, B KOTOPOH BHYTPEHHUMU TPaHULIAMU CEKLUN BBICTYNAOT JIECO3AIUTHBIE MTOJIOCHI
AaBTOMOOMJIBHBIX M JKEIE3HOJOPOXKHBIX Iopor. Jleconmapku B ¢popme monoc u noiykoien mupunoi 300-600
M IUTAaHUPYETCSl 3aJI0KUTh B MOHMKEHUSIX penbeda HAa yAaJeHWH 1-2 KM OT TpaHMIl CYLIECTBYIOIIEH 3a-
ctpoiixu (Puc. 4). B mpeiaraeMoM BapHaHTe JIeCHbIE HACAXKICHHUS 3aiiMyT IUIOMAIb OKONO 6 KM, 4TO CO-
craBut 260 M° Ha 1 xurens Vcumbkyns umm 1/2.5 OpH CONMOCTABICHHH IUIOMAAEH Jieca H TOPOICKOM 3a-
CTPOWKH.

UYepes TeppUTOpHIO Toposia MPOHAET MMPOTHAS MOJI0ca 3€MIeHON 30HBI B paiioHe ynul Jlenuna, Co-
Berckas u [lepBomaiickas. OHa CBSKET HMEIOIIMECS CKBEPHI U 3€TI€HbIE CIIOPTUBHBIE MIIOLIAIKH C 3€JEHBIMU
PEeKpeallMOHHBIMU 30HaMu yaunbl EpmonaeBa. Takum obpa3zoM o0pasyercsi MIHUPOTHBIN pacTUTENBHBINA KO-
PUAOp, CBA3BIBAIOLINI BOAHO-PACTUTENBHBIN KapKac 4epes3 IEHTPaIbHYI0 TEPPUTOPHIO TOPOa.

BnaronpustHeie MecTa A1l TOCAAOK B COBPEMEHHOM JaHAmAa(Te MapKUPYIOTCSl OCTATOYHBIMU Oepe-
30BO-OCHHOBBIMH JIECAMH, 03epaMu WK Oosnoramu. Yarie Bcero 3To OpocoBbie 3eMJIH, KOTOPbIE HE OTHOCST-
Csl K CEINbCKOXO3SMCTBEHHBIM yroiwpsiM. Ilo cymecTBy, mpeanmaraercss IpoOBECTH JIECOBOCCTAHOBHUTEIIBHBIE
paboTel 1 cPopMUPOBATH TUNMYHBIE AJISI TPUPOIHON 30HBI OCTPOBHBIC MEIKOJIMCTBEHHBIC Jieca 3aJaHHON
koH(purypauuu. IIpu 3ToM 10pOXKHBIE TECONOIOCH (3eNeHbIe KOPUAOPHI) KPOME 3aIIMUTHI II0YB OT BETPOBOM
9PO3UM JIOJDKHBI YIPOUYHUTH HKOJIOTHYECKOE E€IMHCTBO OCTPOBHBIX JIECHBIX dKocucteM. OOciienoBaHHBIE
KpYIIHBIE JIECHBIC MacCUBBI Ha 3allajie U CeBepo-3amaae paioHa OTIMYAIOTCS COXPAaHHOCTBIO KOPEHHOH (hio-
PBL B MOTYT OBITH MCIIOJIB30BaHbI I cOOpa ceMsH ITUKOPOCOB M OTOOpa cakeHIeB. Pe3ynbTaThl H3ydeHus
€CTECTBEHHOM M WHTPOAYLHPOBaHHOU (uiopsl mo3Bonwin AudepeHInpoBaTh BUJOBOH COCTaB OymyIUX
MI0CaJ0K PACTEHHH MO ONTHUMAJIBHBIM YCIOBHUAM IIPOU3PACTAHHS M PACIIMPUTH NIEpEUYEeHb BUIOB, IpeaIarae-
MBIX K o3eneHennto (Tabmuma 1-3).

Ta6auua 1. Coucok pacTeHui, yCTOMYMBBIX K 3aCOJICHUIO U PEKOMEHAYEMBIX [l O3€IICHEHUS Ha UC-
CIEeTyeMOM y4acTKe

I'anodursl Pacrenus, yayqymawimue XHMAYeCKHH
(ycToYMBBIE K 32COJIEHUIO) COCTaB I0YB
Tamapuxc (Tamarix L.) Cudepamoi
Ountok (Sedum L.) (pa3Hble copTa) Jlronepna (Medicago L.)
Mono4ail MHOTOLIBETHBII Jluneiinuk (Hemerocallis L.)
(Euphorbia lingulata Heuft)
Jlox cepebpucTbrit Conoaka ypanbckas
(Elaeagnus argentea Pursh) (Glycyrrhiza uralensis L.)

Kepmek I'Mmenmnna
(Limonium gmelinii (Willd.) Kuntze

ManxeTka Msrkas Menuopanmeol
(Alchemilla mollis (Buser) Rothm)
Koxust (Kochia Roth) MoKKeBEILHUK Ka3alKui

(Juniperus sabina L.)
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Tlanodurel
(ycToiUMBBIE K 32C0JICHHI0)

Pacrtenus, yayymawumye XuMu4ecKui
COCTaB NMOYB

OBcsiHMLIa aMETHCTOBAS
(Festuca amethystina L..)

CocHa obObikHOBeHHas (Pinus sylvestris L.)

AXBUJIETHS KaHAJCKas
(Aquilegia canadensis L.)

Enp cubupckas (Picea obovata Ledeb.)

Tabsmna 2. Ciucok pacTeHHi, yCTOMYMBBIX K MEPEYBIAKHEHUIO M PEKOMEHIYEMBIX JUISl O3€TICHEHHS

Ha UCCIICAYCMOM YyYaCTKE

JepeBbsi Kycrapunkn TpaBbl
WBa nomkas CmopoauHa yepHas JlaGa3HUK BA30IUCTHBIN
(Salix fragilis L.) (Ribes nigrum L.) (Filipendula ulmaria (L.) Maxim)

(KynbTypHBIE COpTa)

Enp cubupckas | CmopoanHa KpacHast Kanyxuuna Gonornas
(Picea obovata | (Ribes rubrum L.) (Caltha palustris L.)
Ledeb.)
Uepemyxa 00bIK- | Criupes By3ynpHUK 3y0UaThIit
HOBEHHas (Spiraea L.) (Ligularia dentata (A. Gray) Hara)
(Padus avium | (pa3Hble BUIDI)
Mill.) Kanmna KpacHas Monouaii 600THEII
(Viburnum opulus L.) (Euphorbia palustris L.)

Bep6eiinuk (Lysimachia L.)

Awp 6onotHsIit (Acorus calamus L.)

Wpuc cubupcekwuii (Iris sibirica L.)

Jluneiinuk (Hemerocallis L.)
(KynbTypHBIE COpTa)

Axsuterust (BomocOop)
(Aquilegia vulgaris L.)
(KynbTypHBIE COpTa)

Jlronepna (Medicago L.)

Mamnkerka (Alchemilla L.)

Taﬁ.lmua 3. Cmmcok paCTeHHﬁ, PCKOMCHAYCMBIX JIS1 O3CICHCHUA HAa UCCICAYCMOM Y4YaCTKC B 3aBU-

CHMOCTH OT OTHOIIICHHI K OCBCHICHHOCTH

CBeTo0J1100MBbIE

TeHeBBIHOCIUBBIE

Tamapukc (Tamarix L.)

Cwmopoauna uepHas (Ribes nigrum L.)

MoxxeBeTbHUK BUPTUHCKHMA
(Juniperus virginiana Hetz)

Enp cubupckas
(Picea obovata Ledeb.)

JIncTBeHHHUIIA €BpOIICHCKas
(Larix decidua Mill.)

Jluneiinuk (Hemerocallis L.)

Bbepesa nymmcras (Betula pubescens Ehrh.) Wpuc (Iris L.)

WBa nomkas (Salix fragilis L.) Bbap0Oapuc (Berberis L.)
Ountok (Sedum L.) (pa3Hble copra) Bosipeiinuk (Crataegus L.)
CocHa obbikHOBeHHas (Pinus sylvestris L.) Cupens (Syringa L.)

JeBuunii BUHOTpaa MATUIMCTOYKOBBIM
(Parthenocissus quinquefolia L. Planch)

Ps0uHa 0OBIKHOBEHHAS
(Sorbus aucuparia L.)

Tormons nTanbEIHCKUA
(Populus italica (Du Roi) Moench)

By3ynbHuK 3y0UaThIii
(Ligularia dentata (A. Gray) Hara)

Crupes (Spiraea L.) (pa3zHbie copTa)

MoKKkeBEeILHUK Ka3alKui
(Juniperus sabina L.)

Jlronepna (Medicago L.)
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Caero1100HBBIE

Jluneiinuk (Hemerocallis L.)
ManxeTka MsArkas

(Alchemilla mollis (Buser) Rothm)
Mono4ail MHOTOLIBETHBII
(Euphorbia lingulata Heuft)
AXBUJIETHS KaHAJCKasI

(Aquilegia canadensis L.)

Kepmek I'Mennna

(Limonium gmelinii (Willd.) Kuntze)
Jlox cepebpuctriii (Elaeagnus argentea Pursh)

Kpome cOopa u mocaznku B 3eJ€HOM 30HE AMKOPACTYIIMX PAaCTEHHH MpeliaraceTcsi YacTHYHOE Iepe-
IpoQUINPOBAHUE CYLIECTBYIOIIEro B VcuibKylle MUTOMHUKA TUIONOBBIX AepeBbeB (McniabKynbekoil ceme-
HOBOIYECKOH CTaHIIMN).

dakTophl, 3aTPYIHSIONINE IPOBEAeHNE paOoT MO 03EICHEHUIO TEPPUTOPHH FOPOa!

1) 3aconenue meppumopuu. Jns npoBeaeHus: padoOT MO 03eJICHEHUIO HEOOXOIMMO IIPOBECTH XUMHUYE-
CKYIO MEHOpALHIO, TyTeM BHECEHHS B [IOYBY THIICA M3 pacyeTa | Kr Ha 1M’ 3eMIIM. A Take HCIIOIb30BaTh
BUJBI U POJIBI PACTEHHS, YCTOWYHMBBIC K 3aCOJICHUIO MOYBBI MM CIIOCOOCTBYIOImME pacconeHuto (Cm. Tabnu-
oy 1).

2) Ilepeysnascnenue meppumopuu. s npoBeneHns paboT 1O 03€IEHEHUI0 He00XO0OUMO HMPOBECTH
MTOHW)KEHHE YPOBHSI TPYHTOBBIX BOA. A TaKXKe HCIOJIb30BATH PACTEHHS, YCTOWUMBBIE K MEPEYBIAKHEHUIO
(Cwm. Tabnumy 2).

3) Paznuunas uHmeHcugHoCmy CONHeyHOoU uncoaayuu. JIis BpIOOpa pacTeHHi 11l O3eIeHeHHs, HeoO-
XOIUMO YYHUTHIBATh U OTHOLICHHE UX K HHTEHCUBHOCTH ocBemieHust (CM. Tabmumy 3).

BBIBOJIbI

OCHOBHBIM JIaHAIIA()TOM, KOTOPBIH PEryIHpyeT BOAHBIN U COIEBOM 0OMEH Ha TEPPUTOPHUU U CHOCOO-
CTBYIOILMI YCTOMYMBOCTH TEPPUTOPHU B LIEJIOM SIBIISIIOTCSI OEpe30BBIC KOJIIKHM PacloioKeHHbIE B cyddo3u-
OHHO-TIPOCAJOYHBIX 3anmaanHax. [laHHbI BUI JaHIA(TOB MMEET BBICOKYIO SKOIOTHYECKYIO LIEHHOCTh U
TpeOyeT pa3paboTKu MEpPOIPHUATHI 10 COXPAHEHUIO UX B COCTaBE BOAHO-PACTUTEIBHOrO KapKaca IpH IJja-
HUPOBAaHUH OJaroycTponcTBa ropoza.

B BomHO-pacTUTENbHON TOPOACKOIM KapKac BOMIYT 03€pa, eCTECTBEHHBIE U UCKYCCTBEHHBIC JTOKOMHBI
CTOKa, JpeHaXHbIe KaHaBbl, Cy(hdO3MOHHBIEC 3alaJiHbl, a TAKXKE BCE TEPPUTOPHH, 3aHATHIC PACTUTEIBHO-
creto (Puc. 3-4). lpu npoBeneHnn paboT Mo npeodpa3oBaHUIO TOPOICKOH Cpeabl HEOOXOIUMO YUUTHIBATh
0COOCHHOCTH (DYHKLIMOHUPOBAHUS M Pa3BUTHS €CTECTBEHHBIX JaHAmadToB Tepputopuu. Tak, manamadTsl
cyb b 03MOHHO-TTPOCATOYHBIX TOHMKEHHH, UTPAIOT POJIb PETrYIIATOPa MOBEPXHOCTHOIO CTOKA M MEPEBOJa €ro
B MOA3eMHBIN cTOK. [laHHy0 (YHKIMIO OHM JOJKHBI BBIOJHATH M B 3aIUIAHUPOBAHHOM BOIHO-
pacTUTeILHOM FOPOACKOM KapKace.

Peanu3zanus mporpaMMebl 1o CO3AaHUIO BOAHO-3€JICHOT0 KapKaca ropoa OKaKeT MOJI0KHUTENbHOE BO3-
JeCTBHE Ha OKPY>KAIOIIYIO cpeny U KoMGopT:

- IOHU3UT YPOBEHb TPYHTOBBIX BOJ;

- OCYILHUT TEPPUTOPHIO ropoaa VICHIbKyIb U IPUIIEralonuX OKPECTHOCTEIH;

- TUKBUAMPYET MOCTYIJICHHE CTOYHBIX BOX B 03¢epa I'ps3HOBCKOE, ['oponuiue;

- 3HAQYUTEIBHO YBETMYUT KOMGMOPT NPOKUBAHHSA KUTENEH IOpOoAa, YTO IMOCHOCOOCTBYET MPHUTOKY
Hacenenus B ropo Mcunbkynb 1 UcunpKynbCKUi paiioH B LEIOM.

Ilogaua ounmenHoi Boabl B o3epa KampinuioBo, Conenoe, Kpuoe yBenuuuT miomaas BOJHOTO 3ep-
Kajia IaHHBIX BOJIOEMOB, YTO ITO3BOJUT YBEINYUTH IPOU3BOACTBO PHIOOBOAUECKON MpoayKuun. [lonmxkenue
YPOBHSI TPYHTOBBIX BOJI, @ TAKXKE OTKa3 OT BRIIPEOHON CHCTEMBI KaHAIM3ALMH JAaCT BO3MOXKHOCTh 9KOHOMHUH
JCHEeKHBIX CPEICTB, BBIACISAEMBIX Ha BHIBO3 CTOKOB aCCEHW3aTOPCKMMHU MAalllMHAMH, SXErOJHYI0 O0prOy C
MABOJKaMH, SKETOJHBIN PEMOHT MOATOMJICHHBIX 3AaHUH U COOPY>KEHHH.

Pa3paOoTaHHBI BOIHO-PACTUTENBHBINA KapKac JIer B OCHOBY COBMECTHOI'O MPOEKTa AIMUHHCTPALIUS
Hcunpkyabckoro ropoackoro moceneHuss 1 OMCKOro IeHTpa TopoAcKol cpenbl. PaspaborurkaMu mpoekTa
BBICTYNan KoHcopuuyM «ApxurekrypHoe Owopo TEIUIO (CII6) + Iaprtaepctso 'OPOJPEIIAET.P®
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(Omck)». IInnoTHBIM IPOEKTOM Mpeodpa3oBaHus TOPOJICKON Cpepl SBISIETCs LeHTpaibHas 4acTh T. Vcuiib-
kyns «byneBap «O3epku»: Bo3BpalueHue cepana ropoga» (ot yi. Ilepsomaiickoii 1o yn. Jlenuna).

HanHpiil mpoekT nodeann Bo BeepoccuiickoM KOHKypce MallbIX TOpOgoB MUHHUCTEPCTBA CTPOUTEIb-
crBa PO u Oyner peanuszosan B 2023 roxy.
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H3yuenue Ounamuxu auHetino2o npupocma u nepeuyHoll NPOOYKYuU cqhacHo8bIX MX08 AKMYAIbHO 8 ceeme Mol
POU, KOMOPYIO OHU uUsparom 6 OUHAMUKe yeiepood U e20 KOHcepeayuu 6 eude mop@sanol 3anedxcu. B enobanvrom
macwmabe, onpeoenieHbl 3HAYEHUS. IMUX NAPAMEMPO8 Ol PASHLIX BUO008 CEHACHOBbIX MXO8 U 6 CGA3U C PA3HbLIMU
abuomuyeckumu pakmopamu. OO0Hako, 00 cux NOp ocmaemcs HedOCMAmoK 8 OAHHLIX Ha meppumopuu 3anaonou
Cubupu. Ocobenno 6adcHbl OaHHble MHO20JNEMHE20 MOHUMOPUH2A, HA OCHOBE KOMOPbIX MOJCHO 2080pUMb O
MHO2ONemHell  Ounamuke. B nacmoswem ucciedosanuu  UCNOAL3OBAICA MEMOO  OMHOCUMENbHBIX — MEMOK
(unousuOdyanbHble KOAbYA U «EPUUKU») 0151 ONpedesieHUsi 200UYHO20 NPUPOCMA U NPoOyKmueHocmu 8 6u0oe cghacnyma
Ha eepxogom 6Oonome 6 30me cpedueu maiieu 3anaonou Cubupu. Habmoodenus npooonsxcanuce 6 meueHuu 4
BecemMayUOHHbIX ce30H08. Bceeo coenano 1574 usmepenus nunetinoco npupocma u 200 usmepenuii nepeuyHou
npooykyuu. MHuooicecmeentbili OUCNEPCUOHHBIL AHANU3 NOKA3AN GIUAHUE HECKOAbKUX (DaKmopog Ha 3HAYeHUs
JIUHELIH020 NpUpocma: 6udo8ds NPUHAONEHCHOCHDb, 200, MeCmoodOUmanue U ypogeHb OONOMHbIX 600. Jlunelinviil
npupocm cgaznogwix Mxo8 sapvuposan om 1,6 0o 3 (8 cpeonem mexcoy suoamu 2,1), daree no suoam: S. divum (1,6 cm
6 200), S. fuscum (1,7), S. capillifolium (1,7), S. papillosum (1,9), S. jensenii (2,7), S. angustifolium (3), S. majus (4,5 cm
6 200). ['00o6as nepeuunas npodykyus konebanace om 1,2 00 3,7 (6 cpednem 2,3) 2/om’: S. divum (1,2 2/om” 6 200), .
papillosum (2,1), S. fuscum (2,1), S. jensenii (2,2), S. angustifolium (2,2), S. balticum (2,3), S. capillifolium (2,5), S.
majus (3,7 2/oM’ & 200). Dxcnepumenm ¢ nosvluenuem memnepamypvl na 1,5 zpadyca He NOKA3AN 3HAUUMBIX
usmenenuil 6 auneinom npupocme S. balticum. /lannvie usmepenuti npupocma u nepeuYHOU NPOOYKYUU npeocmaeietsl
8 guoe 0bwedocmynnozo nabopa dannvix 6 denozumapuu GBIF.

Knrwouegvle cnoga: TpORyKTUBHOCT, NEPBUYHAS NPOAYKIMA, TopdsHOEe O0noTO, TOpd, LUK yriepoxa, 3amamHas
Cubups

The linear growth and primary production of Sphagnum is an important parameter for estimation of carbon
balance of peatland ecosystems, given large areas these landscapes cover in the Western Siberia. Sphagnum represents
the largest pull of biomass in raised bogs, which in anoxic conditions becomes peat, storing the preserved sources of
carbon. Primary production estimates of different Sphagnum species are well studied globally, different authors studied
many parameters of growth and production in natural and experimental conditions. The main parameters defining the
growth and primary production are: the species biology, humidity, nutrient balance and photosynthetic radiation.
Regional monitoring of carbon balance requires local estimates of Sphagnum linear growth and production, registered
for specific regional species for a number of years, covering temporal and spatial dynamics. This was the scope of the
monitoring program, initiated in Mukhrino field station of Yugra State University in middle taiga zone of Western
Siberia 4 years ago.

To cover biological, spatial and temporal variability of Sphagnum linear growth and productivity, a series of
permanent plots was established in Mukhrino field station in October 2018. The plots were located along the
boardwalks of the station to protect the surface of peatland during permanent monitoring. Eight species of Sphagnum
were chosen, each species was measured in 2-3 plots to cover spatial variation, totaling in 27 plots. Each plot contains
about 20 markers established to measure growth of a particular species in an exact location. Two types of markers
were used for upright-growing (“wire brush”) and side-growing (“individual ring”) species of Sphagnum. The markers
were attached at the end of vegetation season (October) and were measured a year after (the exact dates of
measurements were 09.10.2019, 17.10.2020, 09.10.2021 u 13.09.2022). Additionally, a sample of Sphagnum carpet 1
dm’ was extracted from each plot on the date of measurements for estimation of Sphagnum productivity (to calculate
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the dry weight of 1-cm shoots per 1 dm’, which is then multiplied by a mean annual increment on this plot). To estimate
the parameters of linear growth and production, we measured the water level below the surface and described
vegetation composition on each plot. Part of plots were established under experimental warming conditions using Open
Top Chambers which raised temperature on 1.5°C on average. Climatic parameters were measured using an automatic
weather station in the near proximity to the plots.

Totally 1574 measurements of Sphagnum linear growth increment and 200 estimates of Sphagnum primary
production were made during the four-years period. The collected data were organized in a dataset using Darwin Core
standard and published through Global Biodiversity Information Facility to be Findable, Accessible, Interoperable and
Reusable by any researcher or project in this discipline. The analytical tools (R scripts) which were applied for the
analyses of these data were published in GitHub and could be accessed and reproduced. Additionally, we made a
literature database to integrate data of Sphagnum linear growth from published sources and compare our data with the
previous results.

The following results were estimated during the study. The linear growth increment of eight species of
Sphagnum varied from 1.6 to 3 (mean between species 2.1) cm per year. The species in ascending order of annual
growth: S. divum (1.6 cm per year), S. fuscum (1.7), S. capillifolium (1.7), S. papillosum (1.9), S. jensenii (2.7), S.
angustifolium (3), S. majus (4.5 cm per year). The annual primary production varied from 1.2 to 3.7 (mean between
species 2.3) g/dm’. The species in ascending order of annual primary production: S. divum (1.2 g/dm’ per year), S.
papillosum (2.1), S. fuscum (2.1), S. jensenii (2.2), S. angustifolium (2.2), S. balticum (2.3), S. capillifolium (2.5), S.
majus (3.7). There are statistically significant differences in annual growth increments and primary production between
some species, while others are the same. The specific year has significant influence on growth increment and primary
production on average for Sphagnum species, but different species have positive or negative impact. There is
statistically significant correlation between bog water level and growth increment for four species: two species with
positive impact and two species with negative impact. When averaged for two habitats (treed bogs and Sphagnum
lawns), the annual growth increments statistically differ, while the primary production is the same. There wasn'’t
statistical effect of raised temperature (Open Top Chambers) on Sphagnum linear growth.

We used literature data to compare our estimates of linear growth increment and primary production with other
studies. The statistical analysis proved some difference for three species, but in general our data confirm the global
trends.

The following conclusions could be used in modelling of carbon stock in regional models of raised bog
ecosystems: 1) there is statistical difference between mean growth increment and primary production of different
species of Sphagnum; 2) the specific year weather parameters influence growth and production, based on interannual
variation; 3) the averaged linear growth estimates of two habitats (treed bogs and Sphagnum lawns) differ
significantly, but there wasn'’t statistical difference for primary production between habitats, 4) the linear growth of
some species could be influenced by water level, negatively or positively for different species; 5) the mean estimates of
species-specific linear growth increment and primary production coincide with literature-based information and could
be used in modelling of regional scenarios of carbon cycle.

Key words: productivity, net primary production, peatland, peat, carbon cycle, West Siberia

BBE/JIEHUE

OneHka JIMHEHHOT0 MPUPOCTa ¥ MEPBUYHON MPOLYKIHHU charHyMa akTyalbHa B CBS3U C HHTEPECOM K
ponmu cdarHOBBIX OONOT B TJI00aNBHOM IMOTOKE YIJepoia, a TakkKe IOTPeOHOCTHIO TMPOU3BOJCTB,
3aHUMAIOINXCS KyJIbTHBHPOBaHUEM c(harHymMa. AKTHBHOE pa3BUTHE HAIllpaBlieHHWE MOIYYMUIIO B KoHue 20
Beka ¢ knaccudeckux pador R.S. Clymo [Clymo, 1970; Clymo, 1973; Clymo et al., 1982 u ap.].

CymiecTByeT HECKOJIBKO AECATKOB METOIOB, UCTIONB3YIOIIMXCS U M3MEPEHUS TMHEHHOTO MIPUPOCTa
U TIEPBUYHON MPOIYKUIUH (CM. HarpuMep 0630p MetonoB B [Clymo, 1970; Vitt et al., 2007]). IlepBas rpynna
METO/I0OB OCHOBAaHA Ha €CTECTBEHHBIX MapKepax — MPUCYIIUX charHyMy TOAUYHBIX OTpe3Kax, OrpaHMYEHHBIX
3MMHHM H30THYTBIM KoieHoM cTebns [Whinam and Buxton, 1997; Vitt et al., 2007; Mironov et al., 2016;
Mironov et al., 2020], u3MeHEHHIO YPOBHS HMUTMEHTAlMM, WM APYIHMX M3MEHEHHUSX CTPYKTYpbl mobera
cparayma [Clymo, 1970; Jlanmmua u Mynsausipos, 1971]. Ko BTOpoii rpymnmne MOXHO OTHECTH Py4YHBIE
METO/bI U3MEPEHHS C MIOMOIIBI0 METOK, OT KOTOPBIX OTCUMTHIBAIOT HAYajI0 MpUpocTa. VICXOTHBIM METOOM
obu1 mpemnoxennblii R.S. Clymo meron «xoneHdatbix mpoBomouek» («cranked wire») [Clymo, 1970;
Clymo, 1973], ucnonas3yrommicst Ui NPSIMOCTOSYNX BUAOB cparHyma C IUIOTHOW NepHUHOU. M30orHyras
WHEpPTHAs MPOBOJIOKA 3aKpeIUisiercss B JAEPHUHY M M3MeEpSAETCsl pOcT charHyma OTHOCHUTENBHO HAYaIbHOH
METKH Ha MpoBOJOKe. Moanpukamus 3TOro MeToAa NPENCTaBlIeHA B BHJE «IIPOBOJOYHBIX EpPIIMKOBY
(«brush wire»), rae H30rHyToO€ KOJIEHO 3aMEHSETCS EpPIIMKOM M3 JIECKU, TAKUM 00pa3oM, SKOPb MOTydaercs
Oonee HagexHbM [Gunnarsson and Rydin, 2000]. B nomonHeHue K HMpOCTOMY HM3MEPEHHUIO JTHHEHKOM,
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MIPUyMAalTd UCTIONB30BATh CTEKIITHHYIO pa3MEUEHHYIO TPYOOUKY ¢ BOPOTHUYKOM ISl TTOBBITIIEHUS TOYHOCTH
mmepernuid 10 0.2 cm [Clymo, 1970; Sonesson, 1980; Sonesson and Johansson, 1974]. Jlns yckopeHHOTO
M3MEpEeHHs MIPUPOCTa «OITOMY Ha IIIONIAIKEe UCCIEA0BATENH MOIb3YIOTCS HEHIIOHOBBIMU CETKaMU (sueiika
1-1,5 cM), 3aKperuieHHBIMH Ha IMOBEPXHOCTH TONOBOK c(harHyMa, TJie M3MEPEHHs IMPOBOIATCS cpa3y BO
MHOTHX TOUYKax, rje moderu conpukacatorcs ¢ HuTaMu cetku [Lindholm, 1990; Laine et al., 2011; Vitt et al.,
2007]. B akcnieprMEHTaJIbHbIX YCIOBUAX, KOTJAa U3BMEPEHUS BEAYTCS B KAMEPAX WJIM B JIOTKAX, METKU MOKHO
3aKpenuTh HA THO WJIM Ha Kpas TOCYZIbl, 00ecredynB CTaOWIBHBIA POCT OTHOCHTENBHO HUX C(arHOBBIX
noberoB [Limpens and Berendse, 2003]. Kpome Toro, B 3KCHEpHUMEHTAJIBHBIX YCIOBHUSAX IOJIB3YIOTCS
oOpe3aHueM MMoOeroB J0 ONMpEAETIeHHON JUIMHBI Ha HadalbHOM JTare SKCIIEPHUMEHTa W COOTBETCTBYIOIIHI
Y4eT MPUPOCTa OTHOCUTEIBHO TOM NJUHBI B KOHIIE JKCIIEpUMEHTA. Bce BhIIIENEpednCIeHHbIE METOABI
IJI0XO0 TOMATCSA IS MOYaKHHHBIX, PacTyIIMX B OOK WIJIHM TUIaBAarOIIMX BHUJIIOB c(harHyMma, IS KOTOPBIX
WCIIONB3YIOT WHAMBHUIyallbHbIE METKU (MPHUBS3aHHBIC TIOJ TOJIOBKM c(arHyMa BEPEeBOUYKM WIIM TICTIA W3
MIPOBOJIOKH, KOTOpBIE KpemsaTcs K (iaakkam win koisimkaMm) [Vitt et al., 2007]. CoBpeMeHHBIE aBTOPHI B
KauecTBe TaKUX METOK WCIIONB3YIOT JIETKO JOCTYITHBIE B MarasWHaX HEHIOHOBBIE CTSDKKH JUisd KaOemneit
[Gaudig et al., 2020]. Hakonen, k TpeTbeMy KJIacCy METOJOB M3MEpPEHHs JTMHEHHOro mpupocTa carHyma
MBI OTHECIH 00Jiee TOYHBIH METO paaroaKTUBHBIX METOK (C14), KOTOPBIH MPH HAIWYNHA COOTBETCTBYIOIIETO
000pyOBaHMS MO3BOJISIET HAHOOIEee TOYHO OLCHUTh MPUPOCT M cOOpaTh AOCTATOYHO OONBIIOE KOJIUYECTBO
nu3Mepenuii [Aerts et al., 1992].

Jns mepecdera TMHEWHOro mpHpocTa carHymMa B MacCy NEPBUYHON MPOMYKIIMH Ha ILIOMIAJb,
HEOO0XOAMMO JOTOTHUTEIHHO MPOBECTH M3MEPEHHS CYXOi Macchl cparHyma, COOTBETCTBYIONIEH yIEIbHON
BBIcOTE. J{JIS 5TOr0 HCIIONMB3YIOT 0TOOp AepHUH carHyMa ¢ eMHUIE! Tomamd (5 M win 10 cM?), Jenaror
MOJICYET YKCIa TT00ETOB, BBHICYIIMBAIOT M B3BEIIMBAIOT OnpeneieHHble (1 miu 2 ¢cM) OTpe3KH MOOEToB 1Mo
ronoskamu [Clymo, 1970].

Pe3ynbpTaThl M3yueHUs XapaKTEPUCTUK JUHEHHOTO MPUPOCTa U YAECIBHOM MEPBUYHON HPOAYKIIUHU
charHyMoB MPENCTaBICHO B COTHSX ITyOIHMKAINil ¢ MUPOKUM reorpaduueckuM oxBaToM. OIEHNBAINCH KaK
MPUPONIHBIE MapaMeTphl (pa3Hble BUIBI charHyMOB, BIUSHUE MOTOMHBIX YCIOBHM, MUKpopenbeda U T.I.),
TaK ¥ HCKYCCTBEHHBIC (BIUSHHUE YIOOpEHUH, MCKYCCTBEHHOE TOBBIIICHUE TEMIIEPaTyphl, PEryIHpOBaHUE
YpOBHS OOJIOTHBIX BOJ), B 3aBUCHMOCTH OT 33]1a4, IOCTABIICHHBIX MCCIIE0BATEIIMA. B TOM YuCIie, ONcaHbI
OCHOBHBIC 3aKOHOMEPHOCTH POCTa W IEPBUYHOM MPOAYKIIMK CPArHOBHIX MXOB (cM. Tarxke Gunnarson,
2005):

1. N30biTOUHOE YBIA)XKHEHWE W BBICOKHN CTAOMIIBHBIA YpOBEHb OOJOTHBIX BOJI HMEIOT
TTOJIOKUTENFHOE BIUSHUE HA JTHHEHHBIA MPUPOCT U TIEPBUYHYIO MPOJIYKIHMIO JUTsl BCEX BUIOB cparHyma (1
Hao0OpOT, TepuoanMYecKas 3acyXxa M TOHW)XEHHWE YpPOBHS OONOTHBIX BOJA BEMyT K 3aMEIJICHHIO POCTa)
[Clymo, 1973; Hayward and Clymo, 1983; Loisel, 2012; Gaudig et al., 2017; McNeil and Waddington,
2003; Bengtsson et al., 2020; Gaudig et al., 2020].

2. Cpemu  DKONOTMYECKMX TPyHn BUAOB cdarHymMa TI0 OTHONIIEHUIO K Qakropam
YBIIQXKHEHHOCTH MECTOOOMTaHMIA, O0Jiee aKTUBHEIA POCT HMEIOT TUAPO(HUIBLHBIC BUABI TOleH (Hampumep, S.
majus, S. riparium, S. cuspidatum); BUAbBI, pacTyllHe Ha TMOBBIIICHUSIX U HMEIOIIME IUIOTHYIO JIEpHHUHY,
UMEIOT 3aMeIUIeHHBIN pocT (S. fuscum, S. divum).

3. [ToBblIEHHE TEMIIEPATYPhI B PSAE SKCIEPUMEHTOB OKAa3bIBAJIO MOJOKUTEIBHOE BIUSHUE HA
mpupoct [Moore, 1989; Sonesson et al., 2002; Gunnarsson, 2005; Breeuwer et al., 2008].

4. 3aTeHeHue U yMeHblIeHHe ypoBHS DAP uMeroT oTpuiaTenbHy0 KOPPEISALUIO C INHEHHBIM
npupoctom [Clymo, 1973; Hayward and Clymo, 1983; Loisel, 2012; Bengtsson et al., 2020].

5. Y nobpenus azorom, hocopoM, KaleM U KalbIUEM MOTYT OKa3bIBaTh PA3IMYHOE BIUSHHC
B 3aBUCHMOCTH OT YPOBHS HACBHIIICHHOCTH IMOYBHI 3TUMHU 3JIEMECHTAaMH, B CIy4yae HEAOCTaTKa 3JIEMEHTOB
OKa3bIBas MOJIOKUTENbHOE BIMsIHHE Ha pocT charayma [Aerts, 1992; Gunnarsson and Rydin, 2000; Aerts,
2001; Limpens and Berendse, 2003; Gaudig et al., 2017; Bengtsson et al., 2020; Gaudig et al., 2020].

6. N3yyeno BiusiHUE CE30HA rojla, B TOM YHUCIE MOKa3aH aKTUBHBIM POCT paHHEW BECHOU U
BO3MOXHOCTB 3UMHET0 POCTa B psijie KiimMaTHyeckux nposuHuui [Kiittim et al., 2020].
7. CyIIecTBYIOT UCCIEAOBAHUS, CBI3bIBAIOIIUE BIHUSHHUE JYHHBIX LUKIOB HAa MEPUOJUYHOCTH

npupocra [Mironov et al., 2018]; a Taxke MHrHOMpOBaHHME POCTa NMPOHHUKAIOIIUM YIBTPa(HUOIETOBBIM
n3myderrieM [Mironov et al., 2020].

Taxum 00pazom, B r1o0aIbHOM MacIiTade HAaKOMJICHB! OOIIMPHBIC JaHHBIC IO U3YYEHUIO JTMHEHHOTr O
MPHUPOCTa U MEPBUYHOM MPOAYKIHMU PA3HBIX BUIOB C(ArHOBBIX MXOB M BIMSHHIO Ha HUX aOHMOTHYECKUX
¢akTopoB cpenpl. OnHAKO, 10 CHX MOP OCTaeTcsl HEAOCTATOK B JAaHHBIX Ha TeppuTopuu 3amnanHoil Cubupu.
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Oco0eHHO LEHHOCTh MPEACTAaBIAIOT JAaHHBIE MHOTOJIETHEI'O MOHHTOPHHIA, HA OCHOBE KOTOPBIX MOXKHO
TOBOPHUTH 00 00X TpeHaax. HeqocTaTouHsl WM OTCYTCTBYIOT JaHHBIC IO OTAEIBHBIM BUIaM C(harHOBBIX
MXOB.

Heas0 mnpoekTa, JeXamero B OCHOBE NyONWKALMM, SIBISETCS OpraHMU3alusl MOCTOSHHOIO
MOHHUTOPUHTA 3a IPUPOCTOM U MEPBUYHOIN Mpoxykuuei charnyma Ha craunoHape «MyxpuHo» FOropckoro
TOCYAapCTBEHHOI'O YHHBEPCUTETA, I'I€ BEAYTCS KOMIUIEKCHBIE M3MEPEHHs MapaMeTpoB LUKJIa Yriepona.
OcHOBHOIi 1eJbI0 NMyOJIMKALMHU SBISCTCA ONMCAHHE METONUKH IONYYCHUS M CTPYKTYPBI OTKPBITHIX
JAHHBIX O JIMHEHHOM INPHPOCTE U MEPBHUYHON NMPOAYKLWH, ONMyONMKOBAaHHBIX B BHIE Habopa IaHHBIX Ha
noprajie ['mobansHOil nHGOpMannoHHON cucTeMbl o OmopasHooOpasuu (GBIF). B myOnukanuu BrnepBbie
00001atoTCsl pe3ynbTaThl YEeThIpEX JIeT HaOMIOACHUI Ha IUIOMAAKaX, 3aJ0KEHHBIX Ha cramuoHape B 2018
ropy. IlpuBomsiTcs BenMUMHBI 3HAYCHUH MNPUPOCTa M TEPBHYHONW NPOAYKLHH, a TAaKKE PE3yJIbTaThl
CTaTUCTUYECKUX aHATU30B, TECTHPYIOLINX BIMSHHUE HA 3T 3HAUCHHS PA3IMUHBIX aOMOTHYECKUX (HAaKTOPOB.

METOJUKA

Ju3aiiH 10J1eBOro 3KCnepuMeHTa

Jns u3MepeHusi CKOPOCTH JIMHEWHOrO NMPHPOCTa HCIOJIB30BAIM KIACCHYECKMI METOA METOK: IS
OpsIMOCTOSYMX BUAOB cdaruyma (Sphagnum fuscum, S. divum, S. papillosum, S. capillifolium)
WCTIOJIB30BAJIN EPILUKH, U HAKJIOHHO PACTYILUX U IIABAIOIIMX BUIOB (S. majus, S. jensenii, S. balticum, S.
angustifolium) npoBomounble koibua (puc. 1). Epmmkum w#3rotraBIMBamuch BPYYHYIO U3 HMHEPTHOH
MIPOBOJIOKH (caZioBasi MPOBOJIOKA B IUIACTUKOBOM OIUIETKE), KOTOpask CKPy4nBajIach C JECKOM AJIS TOJIYYEHHS
«epUIMKa» W B BEpXHEH yacTW momedanach (uiaxkkoM. B HIKHEH Tper epluimka 3akperisiiach MeTKa,
OTHOCHTEIBHO KOTOPOH HM3Mepsuicsi pocT carHyma BBepX. Eprmku ycranaBnuBamuch B cpexHeMm mo 10
IITyK Ha IUlomaake B pamuyce 50 cM, Tak 4yTOOBI OXBATUTH BapUalMI0O B MHUKpOpenbede IMIIOLIaIKH.
[IpoBonOUHBIC METIAM CKPYyYMBAIM M3 TOH XK€ MPOBOJOKH, 3aTeM OOBEOMHSIM MO 5 IITYK Ha KOJBILIEK,
KOTOpBIA Takke mnomedaincs ¢(iakkoM. JlBa Kosblmka (KaKAbI MO 5 merens) yCTaHABIMBAJIMCh Ha
IUTOIIA/IKY Ha paccTosHuu 50 ¢M Ipyr oT mpyra.

O —

Pucynok 1. Cxemarndnoe u300paxeHHe METOIUKA M3MEPEHUN C MOMOIIBIO MPOBOJIOYHBIX IIETENb (CIeBa) U
€pIIHKOB (CIIpaBa).

st u3MepeHusl MpUPOCTa Pa3HBIX BUAOB charHyma 3aji0oKeHO 27 IUIOMAA0K TaK, YTO KaXKAbIH BU
carnyma m3MmepsUicst Ha 2-3 TUIOLIagKaxX, 4ToObl OXBATUTH MPOCTPAHCTBEHHYIO Bapuainuio (puc. 2). Bcee
IUTOIAAKA 3aJI0KeHBI B paamyce 500 M BOOIb MOCTKOB cranumoHapa MyxpuHO (KOOpOMHATa LEHTpa
pacnonoxxenus twiomanok 60.89190N, 68.68222E) [Dyukarev et al., 2021]. Ha xaxmoit miomanke Obiia
cHATa KoopauHaTa ¢ momombio GPS u oguu pa3 (ocensio 2019 roma) maMepeH ypoBeHb OONOTHBIX BOJ
(u3MepeHus TPOBOAWIM B 3X TOYKaxX Ha IUIOLIAJIKE, M 3alMCHIBAJIOCh CpeJHee 3HadeHue, olliee A BCer
TIJIOMIA KM ).
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Pucynok 2. Kapra pacrnonoxeHust IUIOMIAA0K ISl H3MEPESHHS IIPUPOCTa PAa3HBIX BHAOB C(HArHOBBIX MXOB Ha
nonurone « MyXpHHO» BIOJIb MOCTKOB Ha BEpXOBOM Ooryore. HoMepa mromagok U COOTBETCTBYIOIINE BUABI charHyma
npusenensl B [Ipunoxennn 1. KpacHeimu mmdpamu 0603HaYSHBI TUIBI MECTOOOMTaHHUN: | — CMEIIAaHHBINH XBOHHBIN
nec, 2 — pocIblit psiM, 3 — psM, 4 — IpsI0BO-MOYAKHHHBIN KOMITIIEKC, 5 — charHOBBIE TOMIH.

Metku Ans U3MEpPEHHs CKOPOCTH JIMHEHHOrO MPUPOCTA YCTAHABIHMBAJIHN IO3AHEH OCEHBIO C TEM,
9TOOBI MIPOCIIEANTH IPUPOCT CIEAYIOLIEr0 To/1a ¢ paHHeH BecHBI. M3MepeHust mprupocTa MPOBOAMIN B KOHLIE
ceHTs0ps — Havane okTsa0ps (09.10.2019, 17.10.2020, 09.10.2021 u 13.09.2022), COOTBETCTBEHHO B 3TH ke
JaThl TIOCNIe M3MEPEHHH yCTaHABIMBAINCH METKM Ha cienymoummii ron. Crenyromell Henenu MpoBOIMIN
JONIOJTHUTEIIBHBI OCMOTP METOK, YTOOBI yIOCTOBEPUTHCS B UX COXPAHHOCTH IIepe]] HayalloM Ce30Ha PocTa.

s u3ydeHus: BIUSHUS Ha CKOPOCTh MPUPOCTA MOTEIJICHUsT KIMMaTa, ObUIN 3aJI0XKEHBI TJIOMIAKI
Ha SKCHEPUMEHTAIBLHOM MOJIUIOHE ¢ KaMepaMu ¢ OTKpBITEIM BepxoM (Open Top Chambers, OTC). Baytpu
IUTOIIA/IKK B pe3yNbTaTe TEMINYHOro 3¢ dekra cozaaercs nopeinienne remneparypsl Ha 1,5°C [Buttler et al.,
2015]. Bcero 6s110 3amoxeno 15 miomanok sayTpr OTC, 1 15 miommanok B KOHTPOIIE, TI€ U3MEPSIICS OIUH
BuJ carayma — S. balticum MeTogoM NpoBONOYHBIX Kouel. Ha kaxmoi miomaake 3ajJ0XeHo B CpeIHeM 10
5 (B otnenbHBIE TOABI 10 10) METOK.

s mepecdera NTUHEHHOr0 MPHUPOCTa HA YAENbHYIO (UTOMAcCy, BO BpeMs OCEHHHX H3MEpEHHM
MPUPOCTa OTOMPAINCH MPOOBI AJIsl yueTa IUIOTHOCTH carHoBoro koBpa. Ha xaknoil miomnanke pamkon 5
cM’ OTOMpATHCh JEPHUHBI CharHyMa, B KOTOPBIX 3aTEM MOACYHTHIBAIIM YHCIIO TIOOErOB, 3 BEPXHHE Y4aCTKH
crebuieil MHON 3 ¢M BBICYILIMBANUCH JUIS ONPEACICHUS CpeHel Macchl modera Ha eIUHHILY JUINHBL.

XpaHeHue U npeJcTaBIeHUE TAHHBIX
s XpaHeHHMsT TONYyYEHHBIX JAaHHBIX B CTaHAapTHOM (opmaTe M oOecredeHus: CBOOOIHOrO
OTKPBITOTO IOCTYyTa K HUM, ObUTa cozgana tabmuua B popmate DarwinCore, koTopas 3arpyxeHa, peryaspHo
oOHOBIsIeTCs,, W JAocTynmHa s ckaunBaHus Ha mnatdopme GBIF [Filippova and Kosykh, 2022;
OnexrpoHHoe npuiioxkenue 1] (tadm. 1). [IpenMyiiecTBo OTKPBITOrO XpaHEHHs CTaHIAPTU30BAHHBIX JaHHBIX
— 3TO BO3MOXKHOCTb MX HCIIOJIb30BAHUS IPYTUMH UCCIIEI0BATEISAMHU.
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Tadauua 1. Crpykrypa mnoneli Habopa AaHHBIX, OpeacTaBieHHOro B ¢opmate DarwinCore u
JOCTYTIHOTO JUIsl CKAUMBaHUS.

TTose TaGauubI

Tun naHHBIX

occurrencelD NunuBuayanbHbIN HOMEp HU3MEPEHUS, HaIpumep
MuSGrowth 0001

eventID NunuBuayanbHbIN HOMEp IUIOIIAIKH, HaIpumep
MuSGrowth 01

samplingProtocol Meron wm3mepenus (“crancked wire”, “individual wire
ringlet”)

habitat Tun  mecrooburanms  (“Oligotrophic  Pine-dwarfshrubs-
Sphagnum bog”, “Oligotrophic graminoid-Sphagnum bog”)

fieldNotes YpoBeHb OOOTHBIX BOX, CM HWXKE YPOBHS KOBpA, CpEIHEE M3

TpEeX U3MEPEHUH, CIICNIAHHBIX SAMHOXKIBI Ha TUTOMAIKE

decimalLatitude

KoopnuHara mromaaku, mmpoTa

decimalLongitude

KoopnuHara ruromaaku, Jonrota

Datum

I[aTyM, B KOTOpOM HpeI[CTaBJIGHa KOOpI[I/IHaTa TUTOa AK1
(WGS84)

coordinateUncertaintylnMeters

Herounocts m3MepeHnii KOOpIUHATHI INIOMAAKH, B MeTpax (3

M)

scientificName Bup charayma

organismQuantity PesyneraT n3MepeHuii nmpupocra

organismQuantityType Bupn m3mepenuit (mpupocT, Bec TOMOBOK, BEC MOOETOB A
YHCIIO TOJIOBOK)

eventDate JlaTta Havya1a/OKOHYAHUS N3MEPEHNUS

Year T'on, xorma npoucxoau NpupocT

kingdom Hapcrso (Plantae)

eventRemarks [Ipumedanus K KaueCcTBY U3MEPEHUI

Cmamucmuueckuii ananus

AHanm3 CTPYKTYpHI MOMYYEHHBIX AaHHBIX U CTATHCTHYECKHUE PACCUEThI BBHIIIOIHEHBI B IPOrPaMMHOM
obecrieuennu R Studio 2022.02.0 [R Core Team, 2022] ¢ ucnons3oBanueM nakeros corrplot [Wei, Simko,
2021], ggplot2 [Wickham, 2016], ggpubr [Kassambara, 2020], magrittr [Bache and Wickham, 2022], purr
[Henry and Wickham, 2022], reshape [Wickham, 2007], rstatix [Kassambara, 2021], stats [R Core Team,
2022], tidyverse [Wickham et al., 2019]. [Ina onpenenenuss HOPMaJILHOCTH paclpeleleHUs] NCTIOIb30BaIN
tect [llanupo-Buikokcona, a Taxke NOCTPOEGHHE IUIOTHOCTH BEPOATHOCTH C MOMOLIbIO (YHKLIUHU
geom_density makera ggplot2. s cpaBHEHHSI HECKONBKHX TPYHN HCIOIb30BaJl MHOXKECTBEHHBIN
IHMCIIEpCHOHHBIN aHanu3 ((QyHKUMs aov makera stats), a Tarke meron Kpackema — Yommca (dyHKIus
kruskal.test makera stats). [lapabie pazmuuus onpenensiin T-kpurepuem Bunmkokcona (pairwise.wilcox.test
nmakera stats) C MOCHEAYIOIIMM IOCTPOGHHEM MAaTpHLbl pasiuuuii mpu nomoum ¢GyHKuuMu corrplot
OHOMMEHHOr0 makera. [IpoBepKy 3aBHCHMOCTH IPUPOCTa OT YPOBHSA OOJNIOTHBIX BOA A€Tald MPH MOMOIIN
koo duumenta xoppemsuun I[lupcona (PyHkmus cor.test makera stats), BU3yaJHM3aLUIO0 KOPPEISLUN
MPOBOAMIIM IpHU MoMoLIM napamerpa geom smooth (method = "lm") ¢pynkuun ggplot. Bee ckpunter mis
MOATOTOBKM M aHaNW3a AaHHBIX, NOATOTOBKH TAaOMHUI U TpaduKOB ObUIM ONMYOJUKOBAaHBI B PEMO3HUTOPHH
(mpoekt R) Ha GitHub (https://github.com/ninacourlee/MusSGrowth-analysis.git).

PE3VJIBTATBI U JUCKYCCHUUN

CTpyKTYypa NH0JIy4eHHBIX JAHHBIX

Bcero B TeueHmm uerbipex jeT nposeneHo 1574 usmepeHus nuHeiHOoro mpupocra. M3 Hux 539
W3MEPEHHH BBINIOJTHEHO METONOM epIuMkoB M 1035 — merogoM uHAMBHAyanbHBIX Koien. Ilo romam
KOJINYECTBO H3MEPEHUH paclpenensaock paBHOMEPHO M BapbHpPOBAIO B 3aBHCHUMOCTH OT 4YHCIA
COXPAaHUBIIUXCSI METOK, Bcero B 2019 rony nposeneno 365 usmepenuid, B 2020 — 467, B 2021 — 402, B 2022
— 340 u3mepenuii. [lo Tumam mecTooOMTaHMH, BCero B TOMAX chenaHo 461 msmepeHue, B psamax — 357
nU3MepeHuid. BBIMOJIHEHBI HW3MEpeHUs] BOCBMHM BHUAOB, B TOM umcie: Sphagnum angustifolium — 89
mmMepeHuit, S. balticum — 796, S. capillifoium — 83, S. fuscum — 125, S. jensenii — 175, S. divum — 95, S.
majus — 68, S. papillosum — 143 n3mepenns. B paMkax skcrepuMeHTa MO MCKYCCTBEHHOMY HM3MEHEHHIO
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TEeMIIepaTyphl ¢ MOMOIIBIO Kamep ¢ OTKpBITEIM BepxoM (OTC), Bcero Obu10 BhIMonHeHO 378 u3MepeHuit, u3
HuX 183 B KoHTpOsie U 195 BHyTpH Kamep (Bce M3MEpEeHUs MPOBOIMIMCH Ha OAHOM BHIE carHyma — S.
balticum). VI3amepenne nepBUYHON MPOAyKI¥H BhIoMHEHO Ha 200 00pasiax, u3 KOTOPEIX OKOJIO MOJIOBUHBI
BBINIOJTHEHA B paMKax HKCIEpUMEHTA 110 U3MEHEHHIO TEMITEpaTyphl. Buayannsanus cTpyKTypsl MOTYy4YE€HHBIX
JAHHBIX MPEACTABIICHA B BUIE CTOIOMKOBBIX Auarpamm (puc. 3).
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Pucynok 3. OnucarenpHble CTATUCTHKY, IPEACTABILIOINE 00IIee YUCIIO [TONYICHHBIX H3MEPEHHU JTHHEHHOT O
npupocta carHymMa M TEpBUYHON NPOAYKIMM IO TOAaM, BHIAaM, THIIAM MECTOOOWTaHMH, 3KCIEPHMEHTAIbHBIM
YCIIOBHUSIM M METOAAaM M3MEPEHHH Ha IUIOMAJKax CTalroHapa MyXpHHO 3a YeThIPEXJICTHUH IEpHOl MOHUTOPHUHTA. A-
D: nuneitnsiii npupoct charayma, E-F: mepBuanast mpomxykiust.

Br100p aHAIMTHYECKHX METO0B

Tecr I[llanupo — BuikokcoHa MOKa3aja, YTO paclpelelieHHue NaHHBIX IPUPOCTa HE HOPMAaIbHO
(;orapudmMupoBaHre HE MO3BOJSIET MPUBECTH €r0 K HOPMAJIbHOMY), MOITOMY BCE MOCICAYIOLINE METOIBI
aHalu3a JODKHBI OBITh HemapaMerpuueckuMu. Jlmarpammel paccesHust (puc. 4) IEMOHCTPUPYIOT
MPaBOCTOPOHHHM CKOC pacHpenesieHus TOIOBBIX PUPOCTOB charHyma.

MHOXECTBEHHBIH TUCIIEPCHOHHBIA aHAJN3 MOKa3al 3HAYMMOE BIMSHUE HECKONBKUX (aKTOpOB Ha
CKOpOCTb MpHpOcTa: (pakTopa BUAOBOH MPHUHAIICKHOCTH, T0Ja, MECTOOOUTaHUSI, YPOBHSA OONOTHBIX BOJ, U
B3auMOJEUCTBH 3TUX (pakTopoB (Tadm. 2). [lanee mogpoOHee aHAIN3UPYETCS CTENIEHb BIUSHUA KaXKAOTO U3
3HAYNUMBIX [TaPaMETPOB.
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Pucynok 4. narpammsr paccesnus (geom density, ggplot) mo romam (BBepxy) W mo BumaMm (BHH3Y) Ha
IUIOIIA/IKaX CTaloHapa MyXpHHO 3a YETBIPEXJICTHHIA IIEPHUO MOHUTOPHHTA.

Taﬁ.lmua 2. PeBy.]'II)TaTBI MHOXXCCTBCHHOI'O IUCIICPCUOHHOTO aHA/In3a (aov, stats), ITOKa3bIBAIOIIHEC
3HAYMMOC BJIMAHUC HCCKOJIBKUX MApaMETPOB U UX BBaHMOHeﬁCTBHH Ha TUHCHHBIN FO,I[OBOﬁ pUpoCT

carayma.

Degrees of | Degrees of Gen]?:l;:{lzm
Ne Effect Fl.‘eedom freedom in F- p-value | p<.05 Squared
in the the value measure of
numerator | denominator .
effect size
1 | Bun charnyma 7 1485 67.17 | 2.59e-84 | *** 0.24
2 | Tox 3 1485 53.573 | 7.06e-33 | k** 0.098
3 | MecroobuTanue (Tomb, psim) 5 1485 6.017 | 1.61e-05 | *** 0.02
4 | VBB 1 1485 5.227 0.022 * 0.004
5 | Bug charayma:T'oxg 21 1485 5453 | 3.le-14 oAk 0.072
6 | Bung 1 1485 2.095 0.148 0.001
carayma:Mecrtooburanmne
7 | T'om:Mecrooburanue 13 1485 2.28 0.006 ok 0.02
8 | Bux charayma:YbB 7 1485 16.896 | 1.37e-21 | *** 0.074
9 | Tox:YBB 3 1485 1.3 0.273 0.003
10 | Mecrooburanue:YbB 3 1485 6.131 | 0.000384 | *** 0.012
11 | Bum:I'on:YBB 18 1485 4398 | 2.31e-09 | *** 0.051
12 | T'om:Mecrooburtanne:YBB 6 1485 1.112 0.353 0.004

IIpupocrt pa3Hbix BUAOB carnyma

Paznuuus nmuHeHHOro MpUPOCTa MEXIY BUJAMH M OTKJIOHEHHS 110 TO/laM IOKa3aHbl Ha rpaduke (puc.
5) u B Tabauue (Tabm. 3). AHanM3 pasaUuMil mpUpocTa B 3aBUCHMOCTH OT BHIOBOH MPHUHAIJICKHOCTH
BBISIBHJI TIAphl BUIOB, MEXAY KOTOPBIMH €CThb JTOCTOBEPHBIC Pa3iIH4Usl B MPUPOCTE, M Maphl BUIOB, TIE
pasnuuMs OTCYTCTBYIOT. Beero u3 28 BO3MOXKHBIX Hap, OTAMYHUS B IPUPOCTE OTCYTCTBYIOT MM HU3KH y 11
(40%) (puc. 6). HauOonpmme paznuuusi HaOmromarorcs y THAPOQMIBHBIX S. majus u S. jensenii 1o
CPaBHEHHIO CO BCEMHU JAPYIMMH BUAaMH. bonee akTUBHBI POCT THIPOQHIBHBIX BUIOB charHymMa Takxke
MTOBCEMECTHO MOATBEPKAACTCS B JIUTEpAType.
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Tadauua 3. Cpennue 3HaYCHUS IPUPOCTA CO CTAHAAPTHBIMH OTKIOHEHUsAMHU (sd) Ha ruIomaakax
craunoHapa MyXpHHO 3a YETBIPEXJIETHUI MepruoJ] MOHUTOPHHTA, CM/TO]I.

Bux Cpeanee 2019 2020 2021 2022
10 BUJAaM
S. divum 1,6(1,3) 1,5(1,3) 2,0(1,5) 1,3(1,0) 1,8(1,1)
S. fuscum 1,7(1,0) 1,8(1,3) 2,0(0,9) 1,4(0,8) 1,7(0,7)
S. capillifolium 1,7(1,9) 1,5(1,3) 2,2(1,0) 1,3(0,7) 1,7(0,8)
S. balticum 1,9(1,1) 1,7(1,1) 2,5(1,2) 1,7(1,0) 1,6(0,9)
S. papillosum 1,9(1,2) 1,7(1,0) 1,8(1,0) 1,7(1,2) 2,4(1,3)
S. jensenii 2,7(1,5) 2,7(1,2) 3,3(1,8) 2,4(1,4) 1,8(1,0)
S. angustifolium 3(2) 3,7(1,9) 3,9(2,1) 1,9(1,5) 2,2(1,5)
S. majus 4,5(2,3) 5,3(2,4) 5,7(2,5) 3,4(1,2) 3,4(1,5)
Cpeﬂﬂee o roagamM 271(155) 272(156) 277(156) 178(152) 178(151)
) — L {I} 2019
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— T 2022
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Pucynok 5. JTunarpammel pasmaxa (geom_ boxplot, ggplot), meMOHCTPUPYIOIIHE Pa3IndHs MPUPOCTa MEKIY
BUIaMH c(harHyma M I10 ToJaM, Ha IUIOIIAIKax CTalroHapa MyXpHHO 3a YEeTBIPEXJICTHHI [IepHO] MOHUTOPUHTA.
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Pucynok 6. Matpuua pasnuuuii B JUHEWHOM MpUpocTe (CIEBAa) W HNEPBHYHON HPOLYKIMH (CIIpaBa) MEXIY
BHJAMH, TIOCTPOCHHAS C MCIIOIh30BAaHUEM KpUTepHs BHikokcoHa, p-3HaueHHs ObUTH mpeodpa3oBassl (-logl0), aToOb
BH3YaJIU3UPOBATh Pa3HUILY: YeM OOJbIIe 3HAUCHHE, TeM OOJNbIIe pa3inuine (HOIb — Pa3iIUdus HEJOCTOBEPHBI).

Me:xroaoBasi JTMHAMHMKA PUPOCTA

OOmmii cpenuuii (Bce BUApI chparayma) mMpUpPOCT 10 TOAAM Pa3INyaeTcsl, OTHAKO He Ui BCeX map JeT
(Tabmn. 4) pasnuuuns 1ocToBEpHBL. Taxoke, HET 00Iero naTTepHa akTHBHOTO POCTa B ONPEAEICHHBIC TOIbI IS
BCEX BU/IOB, OH Pa3JIMuaercs B 3aBUCHMOCTH OT Buza (puc. 7).

B Hacrosiiee BpeMsi Mbl IMEEM TOJIBKO YEThIpe Tosia HaOMIoIeHNH, YTO HEAOCTaTOYHO sl aHAIM3a
BIIMSIHUSL KIIMMATHYECKUX MTapaMeTpoB Ha CKOPOCTH JIMHEHHOT0 MpUpOCTa/mepBUYHOM npoaykiun. OmeHka
3HaYMMOCTH TEMIIEPATYpPhl, BIAKHOCTH BO3yXa U IPYyruX NapaMeTpoB MOTOJHBIX YCIOBHH OyAeT caenaHa B
OyayIieM Mmocie HaKOIUICHUSI MHOTOJIETHETO PAga HaOJIIOACHU.

Tadnauua 4. 3HaueHWe ypOBHS 3HAYMMOCTH CpPEOHEr0 MPHPOCTa cdarHyma MexAy ToAaMu,
MOJTyYEHHBIE B PE3yJIbTAaTE TeCTa BUIIKOKCOHA.

p-value 2019 2020 2021
2020 0,14 - -
2021 0,00 4e-08 -
2022 0,14 0,00 0,14
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Pucynok 7. Matpuipl pasnuuuii JHHEHHOrO IMPUPOCTA pPa3sHbIX BHAOB cC(arHyMma, IOCTPOCHHBIC C
WCIIONIb30BAaHUEM KpuTepus BuiikokcoHa, p-3HaueHnst Obutn npeodpasoBansl (-logl0), uTobsr mokaszats pasxumy, 0 —
HEe3HAYHUTEIbHAS PA3HULA.

Bausinne ypoBHs 00J10THBIX BOJ

YpoBeHb GONOTHBIX BOJ OTPHIATENEHO KOPPEIHPYET CO CKOPOCTHIO TpupocTa (p-value = 3,642¢ ™),
eciy 00beIMHUTH BCE M3MEPEHUS Pa3HbIX BHIOB carHyMa W B3sATh 3HaueHus Y BB, n3MmepeHHBIE Ha Bcex
wiomaakax (puc. 8). To ecTb, B LeIOM A pasHBIX BUAOB carHyma ¢ mosbiieHneM YBB Ommke k
MOBEPXHOCTH, CKOPOCTb MPHUPOCTA YBEINIUBAETCA.

OnHako, 3Ta MHTErpajbHAas XapaKTEPUCTHKA MOXKET MEHSTHCS, €CJIM paccMaTpuBaTh OTACIBbHBIM BHUJ
non BiusHueM u3MeHeHnid YBB. KocBeHHO MBI M3ydmnM STOT acmeKT ¢ MOMOLIbIO CPaBHEHHS Pa3HBIX
IUIOIAA0K (C pa3HBIM ypoBHeM YDBB) mnsi kaxkmoro oraensHoro Buzaa. s derelpex BHAOB IMOKa3aHa
CTaTUCTUYECKH 3HAUKMMas KOPPEISLHs MeKIY YPOBHEM OOJIOTHBIX BOJ M CKOPOCTBIO IPUPOCTA, IPUUEM IS
OIIHUX — MOJOXKHUTENbHAsI, TO €CTh ¢ MoHWKeHrneM YBB poct yBenmuuBaercs (S. angustifolium, S. divum),
Uil APYTHX — OTpHULATeNnbHas, ¢ noHmwxkeHueM YBB poct ymensmaercs (S. balticum, S. papillosum). dns
getsipex BUIOB (S. capillifolium, S. jensenii, S. fuscum, S. majus) xoppensuus He OblIa CTATHCTUYECKH
3HAYUMOM.

B nHamewm ciydae He ObUTIO IPSAMOrO SKCIEPUMEHTa: MBI HE M3Mepsuii u3MeHenne YBB u Bcnen 3a
3TUM PEryJsipHO MpHUpOcT. BMecTo 3Toro, maHHble 0 pa3HbIX ypoBHsX OonotHbIX Bof (YBB) mms omnoro
BUJa cparHyma ObUIM B3ATHI M3 pa3HBIX IUIOMANOK (IpUYeM, OTHOKpaTHbIE M3MEpeHus 3a Bce ronsl). B
TAaKOM ClIydae, BIMsSHUE HA U3MEHECHHUS PUPOCTa MOTYT OKa3bIBaTh Apyrue (He YUTEHHBIC) apaMeTphl 3TOH
wiomaaky. [IpeacraBineHHble pe3yabTaThl CKOpEe SBISIOTCSA MOBOAOM JUIS MPOJOIKEHHS 0ojiee JeTaJbHOro
WCCIIeIOBaHMA 3TOTO IapamMeTpa B OyIyIIHX SKCIEPUMEHTAX.
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Paznuuus npupocra 1o MecTooOMTAHUIM
JlucriepcHOHHBIA aHaMM3 U TecT BHIKOKCOHA MOKa3aiH, Y4TO CYMIECTBYIOT IOCTOBEPHBIC Pa3IHUHUs
MEXKIy CPEIHHM TPHUPOCTOM C(arHOBHIX MXOB JBYX THIIOB MeCTOOOMTaHWH. Ecmm cyMMHUpOBaTh BUIBI,
oburaromye B psAMax M TOMSX 3a BCE TOAbl HAONIOAEHWH, TO CpeOHHMH NUHEHHBIA mpupocT (¢ 95%
JOBEPUTEITHHBIM HHTEPBAJIOM) BHIOB C(harHOBBIX MXOB Torell cocrasisieT 2,5+0,3 cm/rox, psmoB — 2,1+0,7
cM/To.

o

Annual growth increment, cm

0 10 20 30 40
Water level, cm below the surface

Pucynok 8. I'padux koppemsiuun ypoBHs 60JOTHBIX BOJ (OCh X) M IIPUPOCTa BCEX BUIOB caruyma (0ch y), Ha
ocHoBe Metofa [Iupcona (corr.test) mpu MOMOITN BU3yaIH3allii geom_point u geom smooth gpyrkmmu ggplot.

Bansinue 3xcepuMeHTAIBHOT0 MAHUILYJIMPOBAHUS TeMIIEPATy POl Ha mpupocT carnyma

[IpoBepka AOCTOBEPHOCTH pPa3In4Mii Mexay npupoctoM BHyTpu miomanok OTC (to ects, mpu
MOBBIILICHHOW TEMIIepaType) U B KOHTPOJIE C IIOMOIIBIO TecTa BHUIKOKCOHA, TOKa3ana OTCYTCTBUE 3HAYHMBIX
pazmuunii.  Takke, pe3ynabTaTbl TUCHEPCHOHHOTO aHalIHW3a MOATBEPIWIM OTCYTCTBHE  BIIHAHHA
HKCIEPUMEHTAILHOTO MOBBIIEHHS TEMIIEPAaTyphl Ha JJOCTOBEPHBIE Pa3IUYHsl B BRIOOPKE.

[Tockoneky panee B tutepatype [Moore, 1989; Sonesson et al., 2002; Gunnarsson, 2005; Breeuwer et
al., 2008] moka3aHO MOJOXWUTEIBHOE BJIMSHUE TOBBILICHUS TEMIIEPATyphl HA MPUPOCT, TO BEPOSTHO
MPEATIONOKHUTD cIa0bIid OTKIMK Ha MOBBILICHUE TEMIIEPaTyphl B IPUPOCTE KOHKPETHOTo BUAa (S. balticum).
To4HBII OTBET MOXKET OBITH MOJYYEH TOJIBKO B CIy4ae JIOMOTHUTEIbHBIX 3KCIIEPUMEHTOB.

1 2019
{1 2020

—.——— =
oTC
] }7

Experiment

cotel T

0 2 4 6 8
Growth increment, cm

Pucynok 9. Tnarpammel pasmaxa (geom_boxplot, ggplot), JeMOHCTPHPYIOIINE Pa3Indus IPUPOCTa charmyma
(S. balticum) B 3KcIepIMEHTANIBHBIX YCIOBUSX (TTOBBIIIEHNE TemilepaTypsl ¢ omormbio OTC) u B koHTpOITE.
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IlepBuunas npoaykums

CpenHue OLEeHKM NEPBHYHON MPOMYKIHMK PasHBIX BUIOB cparHyma 1o roxam M oOLue Mo roaaMm U
BUJAM TOKa3aHbl B Tabmuue 5. JlucriepcHOHHBIA aHanM3 MOKa3ajl 3HAYMMOCTh BIHUSHHS BHIOBOU
MPUHAAJIEKHOCTH M ToJa Ha BEIIMYMHY MEPBUYHON mpoaykiuu (Tabm. 6). CpenHss mepBUYHAS NPOLYKIUSI
carHoBbIX BHIOB yBeMHUUBaercs B pany: S. divum — S. capillifolium — S. jensenii — S. papillosum — S.
balticum — S. fuscum — S. angustofolium — S. majus (puc. 10). JlocroBepHbIe pa3Iindus MEKAY IapaMy BHIIOB
MOKa3aHbl B MaTpule pazinuuid (puc. 6), HauOonplIMe pa3nuurs HaOIIomaloTCa MeXAy S. divum U BceMH
OCTaNIbHBIMH BHIaMH. EciIM WTHOpUPOBaTh BUIOBYIO MPHUHAMICKHOCTh W MPOAHATIM3HPOBATH Pa3IMUHs
MEXKAY MECTOOOMTAaHUSAMH (TOMSAMHU M PAMaMH), B KaXIOM M3 KOTOPBIX NMPHCYTCTBYIOT pa3HbIC BHIBI, TO
JNOCTOBEPHBIX DPAa3NMUMi B TEPBUYHOM NPOAYKUMHM He BbIABIsSercs. OmHAKO, Cy)KICHHE O MEpBUYHOH
NPONYKIMHM HAa ypOBHE cooOmiecTBa (OONOTHOTO ydacTKa) JOIKHO CTPOUTHCS Ha OLEHKE MPOEKTHBHOTO
MOKPBITHS pa3HBIX BUIOB carayma.

Tadauua S. CpenHue 3HaYeHUS IEPBUYHOIN MPOAYKIMH CO CTAHAAPTHBIMU OTKJIOHEHUSIMH (sd) Ha
ILIOMIAIKAX CTAIMOHAPA MYXPHHO 32 4eThIPEXJICTHUI TIEPHOJ, T/AM” B TOJL.

Bun Cpenuee no 2019 2020 2021 2022
BHIAM
S. divum 1,2(0,2) 1,000,5) | 1,500.4) | 1,2(0,8) | 1,1(0,0)
S. papillosum 2,1(0,4) 1,700,7) | 2,1(0,5) | 2,4(1,4) | 2,5(1,0)
S. fuscum 2,1(0,7) 1,8(0,7) | 3,16,1) | 2,1(0,7) | 1,4(0,4)
S. jensenii 2,2(0,3) 2,000,2) | 2,7(0,9) | 2,1(1,6) | 2,1(0,4)
S. angustifolium 2,2(0,4) 2,5(0,4) | 2,4(0,9) | 1,8(1,3) | 1,90,9)
S. balticum 2,3(0,5) 2,000,8) | 3,0(1,2) | 2,4(1,1) | 1,8(0,7)
S. capillifolium 2,5(0,9) 1,8(0,7) | 3,9004) | 2,0(0,0) | 2,5(1,0)
S. majus 3,7(1,7) 3,000,8) | 5221) | 5000,3) | 1,50,9)
Cpennee 10 roxam 2,3(0,7) 2,000,6) | 3,0(1,1) | 2,4(1,1) | 1,8(0,5)

Taﬁ.lmua 6. PeBy.]'II)TaTBI MHOXCCTBCHHOI'O IUCIICPCUOHHOTO aHAIn3a (aov, stats), ITOKa3bIBAIOIIHEC
3HAYMMOC BJIMAHNC HCCKOJIBKUX MAapaMCTPOB U UX BBaHMOHeﬁCTBHH Ha OPOAYKIHUTIO C(l)aFHYMa.

Effect Degrees of Freedom | Degrees of Freedomin | F- p-value | p<.05 Generalized Eta-Squared
in the numerator the denominator value ) measure of effect size

Bun carayma 7 161 4.844 | 5.61e-05| * 0.174

Tox 3 161 13.929|4.05¢-08| * 0.206
OKCIepruMEeHT 2 161 0.247 | 0.781 0.003

OTC

Bum:I'on 21 161 1.179 | 0.276 0.133

Tox: 5 161 1.099 | 0.363 0.033
OKCIEepUMEHT
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Pucynok 10. Tnarpammsr pazmaxa (geom_boxplot, ggplot), reMOHCTpUpYyIOLIHe pa3indmst ePBUYHON
OPOYKIMH 110 BHaM cparHyMa | o TofiaM.

CpaBHeHHe pe3yJIbTATOB C JIUTEPATYPHBIMH JAHHBIMU

Jns cpaBHEHHS TMONYYEHHBIX HaMM 3HAYCHUH JHMHEHMHOro MpHpocTa carHyma C JUTEpaTypHBIMHU
JaHHBIMH, OblIA cOCTaBlieHa 0a3a JaHHBIX IPHUPOCTOB Pa3HBIX BHIOB C(ParHOBHIX MXOB, OIMYOJHMKOBAaHHBIX B
paborax pa3HbIX aBTOpPOB (DnekTpoHHOoe npuiokeHue 1). B HacTosmee Bpems B 6a3y TaHHBIX BKIIO4YEHO 33
MyOJIMKAIIMA U OTHO 3JIEKTPOHHOE MPUIIOKEHUE C UCXOTHBIMU JaHHBIMHU, YTO COCTABIISICT OKOJIO 1,5 ThicAY
3amucedl. B 6aze mpencTaBieHbl CBEACHUS O JMHEHHOM HPUPOCTE M MEPBUYHON MPOLYKLWHU IIECTHAIUATH
BHUJOB c(arHOBBIX MXOB O BceMy Mupy. I'eorpaduueckuii oxBaT BkiItodaeT 18 cTpaH M TpuU KOHTHHEHTa
(EBpona, Asus, CeBepras Amepuka). K coxanenunio, OOJBIIMHCTBO cTaTell He UMEIOT HCXOAHBIX JaHHBIX O
npupocte cariyma B BUAE DJICKTPOHHBIX NPUIOKEHUN U TaONUII, YacTO JaHHbBIE IPUXOAUTCS U3BJICKATh U3
CTONOYATHIX JUarpaMM, 4TO HE MOXET HE CKa3aThCs Ha MX KadecTBE. TONBKO OAHA M3 M3YYEHHBIX padoT
coiep)kana 3JIeKTPOHHOE NpPUJIIOKEHHE B BHAEC TaONMLbl, 3arpy:keHHoM Ha Dryad — nydmmii mpumep
MPEACTaBICHUS HCXOAHBIX TaHHBIX TAKOTO THIIA, KOTOPOMY HYKHO ciefnoBath [Bengtsson et al., 2020].

Mpbl cpaBHMBaJM JIMTEPATypHBIC JaHHBIE C HAIIMMH JAHHBIMH O JIMHEWHOM mpupocte (puc. 11). C
noMomipio T-kpuTepus BuikokcoHa moka3zaHo, YTO y TpeX BHAOB HAOIIOAAIOTCS JOCTOBEPHBIC Pa3IHUUs
(mpu 5% ypOBHE 3HAYMMOCTH) MEXAY H3MEPEHHBIM HAaMHU NPHUPOCTOM, U JHUTEPATYpPHBIMH JAHHBIMHU: S.
balticum n S. divum B HalleM HCCIIEZOBAaHHM MMEIOT MEHBIUUI TPUPOCT, S. fuscum HECKOIbKO OONBbIINA.
OnHako, cpaBHeHHE C TJIOOAIBHBIMH TPEHAAMU HE BXOJHJIO B 33Ja4d HACTOAIIErO HCCIEAOBAHMUS,
MOCKONBKY TpeOyeT Ooibliell paboThl C KaueCTBOM HMCXOAHBIX HAHHBIX M HCIOJNB30BAaHHUE CIIOXKHBIX
CTaTHCTUYECKUX Mojenell (Hampumep, B pabore Bengtsson et al., 2021]. B menom mokazaHo, 4To IaHHEIE,
noay4eHHble Ha MyXpHHO, He BEIOMBAIOTCS M3 TII00ANBHBIX H3MEPEHHH.
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Pucynok 11. [lmarpammer pazmaxa (geom boxplot, ggplot), IeMOHCTpUpYIOLIHE pPA3IUYUs JHHEHHOrO
npupocrta 15 BUIOB charHyma 1o JUTEpaTypHBIM JaHHBIM (OpPaHXXEBBIH) M HAIIMM n3MepeHusM (kentsiii). Cepble
TOYKH — UCXOAHbIC JJAHHBIC;, TMarpaMMa pa3Maxa BKIIOYaeT CpeAHee, MeKKBAPTHIILHBINA pa3MaxX, MUH U MaKC 3HAUCHUS;
YepHbIC TOYKH — BEIOPOCHI AUarpaMMBbl pa3Maxa.

3AKIIIOYEHHME

1. [IpoananusupoBaHbl pe3ynbTaThl 4X-IETHUX U3MEPEHNN TMHEWHOTO PHUPOCTa U IEPBUUHON
OPONYKIMH 8 BUAOB C(AarHOBBHIX MXOB Ha Yy4acTKe BepxoBoro Oonora «MyxXpuHO» B cpeaHeil Taiire
3amagnoit Cubupu (2019-2022), Bcero npoBeaeHo 1574 u3mepeHus TOIMYHOrO JUHEHHOro npupocta u 200
W3MEpeHHH TepBHYHON npoaykunu. OmHOBpEeMEHHO C (DOHOBBIMH YyYacTKaMH, H3y4aJOoCh BIIHMSHUE
SKCTIIEPUMEHTAILHOTO MOBBIICHUS TEMIIEPATyphl B KaMepax ¢ OTKPBITBIM BepxoM — Open Top Chambers
(OTC).

2. Hcxonnble maHHBIE W3MEPEHHMH JIMHEMHOrO MpHpOcTa W MEPBUYHOM MPOAYKLHHU
MPEACTaBICHBI B CTaHAapTH30BaHHOM (opmate DwC 1 omyOIMKOBaHBI B OTKPBITOM JOCTYIIE Yepe3 mopTai
GBIF.

3. MHOXECTBEHHBIH TUCTICPCHOHHBIA aHalM3 IOKa3aj BIMSHHE HECKOIbKHX ()aKTOPOB Ha
3HAa4YeHUS! TOAMYHOTO MPHUPOCTA: MMEIOT 3HAYCHWE BHIOBAs NPHHAIICKHOCTb, TOH, MECTOOOMTaHHE U
ypoBeHb 0070THBIX BoJ. JkcniepuMeHT ¢ OTC He mokaszas 3HaYMMBIX U3MEHEHUH B mpupocte. Kaxxapii u3
(haKkTOPOB MPOAHAINZUPOBAH C TIOMOILBIO CTATUCTUIESCKUX aHAIM30B U BU3yalIM3aluH B rpaduKax MOKa3aHbl
00111e TEHICHLIUH.

4. [Tomyuens! cpeHuE 3HAUEHUS TMHEHHOTO IPUPOCTA U IEPBUYHON MPOAYKIIMH 110 BUAAM, O
rogaM W oO0mas CpedHss OLEHKa Ui OCHOBHBIX MECTOOOMTAaHWM (psIMBI, TOMH) BEPXOBOro OomoTa
«MyXpHHOY» 32 H3Y4YEHHBII IEPHO.

5. Co3mana 0a3a JaHHBIX TOAMYHOTO JIMHEHHOTO NPHUPOCTa M NEPBHYHOW NPOSYKLUHU
carHoBBIX MXOB 10 JUTEPATypHBIM JaHHBIM. CpaBHEHHE MOTYYEHHBIX B HAIlleM HCCIEIOBAaHWUHU JNAHHBIX C
JUTEPATYPHBIMH TI0KA3aJI0, YTO IMOJIyYEHHbIE H3MEPEHHSI COTTIACYIOTCS C JAHHBIX U3 JPYTUX PETHOHOB.
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Bausnue ¢paxmopos, onpedensiiowux epanuysl apeanos, 0iia KOHKPEMHbIX U008 PACMEHUT NI0X0 UYHEeHO U3-3d
MHOIHCECMBEHHOCIU U CLONCHOCIU 83AUMOCEA3el. B nepuodvl Kaumamuieckux usmeHeHuli omeemsl peoKux udos
pacmenuil no CPABHEHUIO € WUPOKOPACNPOCTNPAHEHHBIMU NPOABTIAIONICA KOHMPACHee, NOCKOAbKY UX a0anmayuoHHbLi
npeoei, 0COOEHHO KaumMamudeckul, modcem ovims ucyepnan. Conocmasnenue KpYRHOMACUWmMaOH020 UCOPUYECKO20
nymu  KOHKPEmHO20 GUOd, CONPAJICEHHO20 C KAUMAMOM DA3HBIX JNOX, U MEIKOMACUIMADHBIX COBPEMEHHbIX
KAUMAMUYECKUX USMEHEHUT], Modcem Oblmb NPOSHOCMUYECKUM 0151 OnpedeneHus MeHOeHYUL UCHe3HOBEHUSL OMOENbHbIX
8U008.

Eriophorum gracile — pedxuii 6uo cemeticmea 0coko8bix, 3aHecennblll 60 MHO2Ue pecuoHanbibie Kpachuvle knueu
Poccuu, 6 mom uucne 6 Mypmanckoi obnacmu. B Dennockanouu Haxooumcs 6 KpACHOKHUICHOM CHUCKE 6U008
Hopsezuu. Cmenobuonm na 6ocamuvix mMunepompo@Hulx 6010max, KOmMopsie CHOpAoUHecKu 8CMpedaiomcs no 6cell
Eepone u upessviuaiino peoxko 3a Ionapueim Kpyeom.

B xo0e pabomwei ymouneno eeocpagpuueckoe pacnpocmpanenue E. gracile 6 Mypmanckou obnacmu Ha cesepHou
epanuye apeana u coopamnsvl pakmuueckue OauHvle 0N Mmecmuposanus peokocmu euda no cucmeme I[UCN.
Tloomeepoicoeno 14 mecmonaxoocoenuti u 30 nonyrayuil. Haubonvwas npedcmasnennocms ommeuena 6 Jlanianouu
Hmanopcrou u Bapsyeckou. J{ea mecmouaxoosicoenuss — u3 Ilonotickoti u Mypmanckoui Jlanianouu — UCKTIOUEHDbL.
OcnosHblM  hakmopom, Onpedenssiowum CeBepHylo Spanuyy pacnpocmpanenus, 01 OAHHO20 6Udd AGIAemcs
Kaumamuyeckuti. boavuwuncmeo mecmonaxodicoenuti E. gracile pacnonosicenvt 6 08yx us namu Hauboiee mennvix
MEPMULECKUX PAtiOHAX, NOOMEEPAHCOAIOWUX €20 OOopeanbHblil cmamyc. [pyeumu TuMumupylowumy gaxkmopamu
AGIAIOMCA 2UOPOTOSUHECKUTl (3ABUCUMOCb OM BbICOKO20 YPOBHA O0IOMHBIX 600) U d0aguyeckull  (UHOUKAmMop
nepexooa mesicoy claboOKUCIbIMU U HeUMPATbHbIMU NOY8AMU,).

Hcuesnosenus nonynayuii E. gracile u cosueca cesepnoii epanuybl 9moeo 6uda 6 omeem Hda COBPeMeHHble
KAUMamuyeckue U3MEHeHUs He 0JCUOAemcs, eciu NnoGbluleHue MemMnepamypbl He USMEeHUm ypoeeHb OONOMHBIX 800
Mecmoobumanull. Bosmooicnel naxooku noswix nonyiayui E. gracile 6 baccelinax mex pex, e0e 8uo yce 0OHAPYIlCceH, 8
npeoenax ceoe20 PecUOHANbHO20 KIuMamuyeckozo onmumyma. IlIpeononooicumenvro cogpemennvie nonyaayuu E.
gracile 6 cesepo-6ocmounou uacmu DPeHHOCKAHOUU — OCIMAMOYHbIe OM NPEdICHe20 Naneoapeana 8Uod u pegyuymos
NIeUCMOYEeHOBbIX  OJle0eHeHUl, HO Mpebylomcs OONOAHUMENbHbIE UCCICO08ANUS  OMHOCUMENbHO  PEeNUKINOBbIX
€c000Wecms 0sl YCMaHOGIeHUsL CB0CBPEMEHHOU OXPAHbL.

Knwueswvie cnoea: Eriophorum gracile, Cyperaceae, penkue Buabl, PeHHOCKaHAWS, CEBEpHAs T'paHHUIIA
apeaJia, KJIMMaT, OJICACHEHNS, PEJIMKTOBBIC BUJIBI, ITAJICOHAX OJIKH.

Determinants of range limits for a concrete plant species are still debated because of their complexities [Roy et
al. 2009]. In periods of climatic changes, the responses of plants of rare species are more pronounced in comparison to
those of common plant species because their adaptation limits, especially climatic, may be depleted [Nielsen et al.,
2019; Niskanen et al., 2019; Tyler et al. 2020]. A large-scale historical path of species which reflects past climates
compared to small-scale trends of current climate could be prognostic for an estimation of extinction rate [Liu et al.,
2017].

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 snow cover period extends from the middle of
October until the end of May, and the thermal growing season from early June until the middle of September. The
average amount of precipitation varies from 800 to 1200 mm in mountainous regions and from 500 to 800 mm in the
greater part of the lowland area [Yakovlev 1961; Yakovlev, Kozlova 1971]. Murmansk Region is geomorphologically
part of the Baltic Shield, and its topography generally becomes lower from northwest to southeast [Geologiya SSSR,
1958]. It contains the oldest rocks of the European continent which are mainly composed by granites and gneisses with
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local alkaline intrusions in its eastern part [Pozhilenko et al., 2002; Ivanyuk et al., 2008]. Two latitudinal vegetation
zones can be distinguished: tundra and taiga [Ramenskaya 1983]. The taiga zone is divided into the transitional forest-
tundra zone and the northern taiga [Chernov 1971].

The biogeographic provinces of Eastern Fennoscandia were first described by Finnish botanists in 1859 and
Sfurther developed at the end of the 1800s and early 1900s [Hdimet-Ahti et al., 1998, Uotila, 2013]. Of the eight
provinces, Lapponia petsamoénsis (Lps), Lapponia tulomensis (Lt), Lapponia murmanica (Lm), Lapponia Imandrae
(Lim), Lapponia Varsugae (Lv), Lapponia ponojensis (Lp) have borders entirely within Murmansk Region. Only small
parts of the two southern provinces Regio kuusamoénsis (Ks) and Karelia keretina (Kk) are included in Murmansk
Region. The largest part of Kk is situated in the Republic of Karelia. Of Ks the largest part lies in Finland and another
small part is in Karelia.

Eriophorum gracile is rare plant species from Cyperaceae. It is included in many regional Red data books of
the Russian Federation and also in Murmansk Region [Krasnaya..., 2014]. In Fennoscandia the species is inserted in
the Red data list of Norway [Kalds et al., 2010]. E. gracile is a specialist species of rich fens which occur sporadically
in Europe and rarely north of the Arctic Circle [Lansdown, 2011].

Specimens of E. gracile from the following herbaria were examined: KPABG, H, KAND, LE, MW, INEP,
PTZ, S, TROM and the Pasvik Nature Reserve. Additionally, the Moscow Digital Herbarium [Seregin, 2023], the
Kasviatlas [Lampinen, Lahti, 2021], the Cryptogamic Russian Information System [CRIS, 2023] and the «Flora of
Russian Laplandy [Kozhin, Sennikov, 2020] have been checked. The list of occurrences and distribution map are
composed. The ordination of occurrences goes according to the biogeographic provinces from west to east
latitudinally. The number of geographic dots (T) and the number of populations (T) are given in brackets after the
province acronym. All the records are divided into confirmed and excluded (on the basis of ecological characteristics).
The later are in the end of the list. The nearest occurrences (within 25 km) are indicated as one sign on the map. The
map (Figure 1) is compiled in Arcview GIS 3.2.

A base temperature of 5°C has been used for the definition of the thermal growing season (the onset and
length). The length of the growing season has a tendency to shortening from south-south-west to east-north-east
[Blinova, Chmielewski, 2015]. For a simplified termic division of surface of Murmansk Region the map of the onset of
the growing season [Yakovlev, Kozlova, 1971) has been used (Figure 2). The records of E. gracile have been proved
on an association of localities and the occurrences of rocks with a content of CaO higher 5% mass according to
literature [Perevozchikova, 1971, Pozhilenko et al., 2002; Arzamastsev et al., 2008; Filina et al., 2022] and with a
help of the previously made list of Ca-rocks with chemical content [Blinova, 2009]. pH of the surface water is
measured directly in the field 1-2 times from June to August of 2014 in four different water logged sites with
population subsets of the species (the record Ne 11.1 from the list) using a PH-009 (Kelilong Instruments) pen with a
0.0-14.0 scale divided into units of 0.1, soil salinity, using a TDS 5 (HM Digital) pen with a 0-9990 mg/I scale divided
into units of 1 mg/l. Hypotheses concerning historical path of the species are based on the chorological study and data
concerning climatic characteristics and vegetation of geological periods. Relic status of E. gracile is assumed
according to paleorecords in certain geological periods (taxonomical relicts). The relic range of the species is
proposed but not proved.

Geographic distribution at the northern range of the species has been defined in Murmansk Region where this
species has its northern border. The regional population data set are collected for further the IUCN-red data book
testing [Guidelines ..., 2019]. 30 populations from 14 geographic localities have been confirmed (Table 1). Of eight
biogeographic provinces, Lapponia Imandrae and Lapponia Varsugae have more populations of E. gracile. Two
records — one from Lapponia ponojensis and another from Lapponia murmanica — are excluded. It is proved that the
main factor which shapes the northern limit of this species in Fennoscandia is climatic. The majority of populations are
situated in two of five the warmest climatic subunits of Murmansk Region (Table 2), and these climatic areas match the
latitudinal forest border. Another determinants shaping geographic range are hydrological (an association with a high
water table) and edaphic (an indicator species of transition between slightly acid and neutral soils).

An extinction of populations of E. gracile and a range shift of the species as a response to recent climatic
trends is not predicted at the northern border if warmer temperatures will not affect high water table of habitats.
Moreover, within its regional climatic optimum species could expand its presence in river basins with already existed
species’ occurrences. The populations of E. gracile in the north-eastern Fennoscandia might be remnants of its paleo-
range and Pleistocene refugia, additional research will help conservation management of a potentially relic habitats.

Key words: Eriophorum gracile, Cyperaceae, rare plant species, Fennoscandia, the northern distributional
range, climate, glaciations, relic species, paleorecords.

BBE/JIEHUE

Uzyuyenne (akTopoB, ONpeNeNsiOmNX TPaHULBl PACIPOCTPAHEHUS BHUAOB, SBISACTCA BaXXHOM
TEOPETUUECKOW 0a30il HKOJIOrMH, SBOMIONUM W OXPaHbl HPUPOABI, TOCKOIBKY OHH MOTYT KacaThCs
MaKpO3BOJIIOLIMOHHBIX MEXaHU3MOB BuAooOpa3oBanus [Roy et al., 2009]. U, xots pabot, KOTOpbIE CBSI3aHbI
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C M3y4YEHHEM 3aKOHOMEPHOCTEN pacIpOCTpaHEHMs BHJOB Ha TpaHMLAX apeaoB, BBITOJHEHO MHOIO IO
BCEMY MHpY, 3Ta TeMa — IOJHOCTBIO He packpeita. B Mypmanckol 001acTi MPOXOAUT ceBEepHAs TpaHHLA
pacnpocTpaHeHHsd MHOTMX BHJOB COCYAMCTBIX PAcTEHHH, KOTOPYIO YacTO CBA3BIBAIOT C KIMMAaTUYECKUM
¢dakropom [Ramenskaya, 1983; Blinova, 2009]. Kiumaruueckoe TMOTeIIEHHE YK€ TMPHUBEIO K
TpaHchopMauuu pacTuTenbHOro nokpora @ennockananu [Nielsen et al., 2019; Niskanen et al., 2019; Tyler
et al.,, 2020]. OTMedeHo, YTO pacmpoCTpaHEHUE PEOKUX BUIOB PACTEHHH OCOOEHHO TECHO CBS3aHO C
M3MEHEHUSIMH KaK coBpeMeHHoro kimmara [Vincent et al., 2020; Roman-Palacios, Wiens, 2020], Tak u
HMCTOPHYECKOT0, CBsA3aHHOTO C¢ oneneHeHmsmu [Liu et al., 2017]. [losToMy BEISBICHHE H3MEHEHUU B
reorpaduu MOMyIALUI KOHKPETHBIX BUIOB HA CEBEPHOM IIpEAEiie PacpoOCTPaHEHHS SBIISIETCS aKTyaJIbHBIM.

B ceBepubIx pernonax TpaBbl u3 Cyperaceae 4acTo JUIAMPYIOT B COCTaBe OONOTHBIX (PUTOLEHO30B
[Smagin, Boch, 2001]. 1 X0Ts ocOKOBBIE YacTO SABJSIOTCS AOMHHaHTamMu 00i0T, B MypmaHCKol oOmacTu
ecTh M pelKue Bubl 3Toro cemeiictsa. Cpenn Hux Eriophorum gracile — Bua, 3aHeceHHbIH B KpacHyio
kHury Mypmanckoir obmactu [Red ..., 2014]. Ilo rmoGaneHOM mkane E. gracile 61u30k K BUAaM,
HaxomsmumMmest mox yrpo3oi ucuesnosenus (NT) [Bilz et al., 2011]. B ®ennockannun E. gracile BkiItoueH B
Kpacnyto kuury Hopserum [Kalas et al., 2010], HO OTCyTCTBYeT B CHHMCKE KPaCHOKHMXHBIX BHIOB
Ounansaaun [Rassi et al., 2010]. Bun Brirrouen Bo MHorue perunoHanbHble KpacHpie kauru EBpomnetickoit
yactu Poccun.

[lymmua Eriophorum gracile momyumna cCTaTyC PEOKOCTH OTHOCHUTEIbHO HENABHO B CBS3H C
TECTUPOBaHHEM U MOATBEPKACHHUEM HEOONBIIOro Yyhcia o4eHb (parMeHTHPOBAHHBIX MOMYJISLUI 10 BCEMy
apealty, a Taloke pakTaMu UX UCUe3HOBEHMA. JlepuIUT JaHHBIX IS 5TOrO BHAA BCE CIIE OCTaeTcsl OONBIINM
W Ha OpPraHW3MEHHOM M Ha MOIMYJSIIIMOHHOM YpoBHsIX. st E. gracile oTMedeH HeocTaTOK MHGOPMAaLUH 110
OCOOCHHOCTSIM MHAMHMKHM MONYISIOMA M PENpOAYKTHBHOH OHONOrMM W TPeOYIOTCS JaslbHEHIHe
MOHHUTOPUHTOBBIE pabOTHI IO BCEMY apeaiy.

Omnpenenenne cratyca pegKOCTH BHAA MPEAyCMAaTPUBAECT yUET BCEX MECTOHAXOKICHUH BUIA M YHCIa

ero monymsuuid B mpedenax perumoHa [Guidelines ..., 2019]. OcoOenHoctu reorpapuueckoro
pacnpocTpaHeHUs] MHOTHX BHJIOB COCYOHCTBIX pacTeHHMi MypMaHCKoH 00JacTu TpaauLHOHHO 0a3upyroTcs
Ha m3panusax «Pnopsl Mypmanckoi obnactu» [Flora ..., 1953-1966], a takxke kaprax XynsTena [Hulten,

1950, 1971; Hulten, Fries, 1986]. Ot MaTepuanbl 1m0 pPacHpOCTPAHEHHUIO BUAOB YK€ OTHOCATCS K
ucropuueckuM. Taxoke ouepk, mocBsmeHHbI E. gracile, B KpacHoli kuure Mypmanckoii obnactu [Red ...,
2014] Tpebyer HOBOI PEOAKIIHH.

[TosTOMy Lenb JaHHOH paboTHI 3aKiII0Yanach B MPOBEICHUN PEBU3UN MECTOHAXOKIACHUN Eriophorum
gracile B MypMaHCKOI 00JIaCTH, COCTaBJIEHHH KapThl COBPEMEHHOI'0 Ireorpapuueckoro pacupocTpaHeHus B
pPErMOHE M YCTAaHOBIICHUH MPUMEPHOI0 YKCIIa JOKAJIBHBIX MOMYJALUN IS TOCIENYIOMEH OLIEHKH PEAKOCTH
Buga no Mmeromuke IUCN. Taxke B menmu paOoThl BXOOWJIO NMPOBEACHHE Treorpaduyeckoro aHammsa
pacmnpocTpaHeHUs] JaHHOTO BHAA C BbISBICHHEM ()aKTOPOB, ONPEACIAIONINX €r0 CEBEPHYIO I'paHUIly, U
YCTaHOBJIEHHE BO3MOXHOTI'O UCTOPHUYECKOT0 IMyTH BHJA.

OBBEKTBI 1 METO/JIbI UCCJIEAOBAHUA

MypmaHckas obnacte (66-70°N c.11.) HaXOAWUTCS B aTIaHTHKO-apKTHYECKOH KIMMATHYECKOH 30HE
ymepenHoro nosca [Yakovlev, 1961]. bonbmas yacte ee TeppuTopun pacnoioxeHa ceBepHee [lomspaoro
Kpyra. BnusHuem Temiaoro Mopckoro TedeHus ['onb(CTpuM 00YCIOBIEH OTHOCHTEIBHO MSTKHHA KIMMAT,
KOTOPBIN ONpezernsieT pa3BUTHE B PErHOHE NMPEHMYIIECTBEHHO OOpeaibHBIX THIIOB pacTHTENbHOCTH [Regel,
1935; Ramenskaya, 1983]. CpenHerogoBoe KOIMYECTBO OCAIKOB HEOJWHAKOBO B pa3HBIX palioHaX 001acTy.
l'omoBast cymma ocankoB BapwupyeT or 800 o 1200 MM B ropusix paiionax no 500-800 MM Ha Oombliei
JacTu paBHUHHOHN Tepputopu [Yakovlev, Kozlova, 1971]. CHeXXHBII MOKPOB JIGKUT C CEPEIUHBI OKTIOPS
Mo KOHel Mas. BereranumoHHBIH TNepuoj IUIMTCS C PaHHEr0 HIOHS MO CEpeinHYy CEHTSIOpS U HMeeT
TEHACHINI0 K 3ameTHOMY (19 nmeit) ymmmaenuto ¢ 1951 r. [Blinova, Chmielewski, 2015]. MypmaHckas
00nacTp SBIAETCA 4acThio oO0mMpHON Twiomany bantuiickoro (OeHHOCKaHANHABCKOIO) IIUTA, CIIOKEHHOT'O
KPHCTAJUIMUYECKUMH, MperMYyIecTBeHHO apxerickumu mnoponamu [Geology of the USSR ..., 1958]. Ilpu
9TOM €CTh TOPOABI, COJEpXKaIlue KadblMi M Ja)K€ BBICOKOKAJBIMEBBIE, U OHU HMEIOT OTPAaHHYEHHOE
pacnpoctpanenue B obnactu [Pozhilenko et al., 2002; Ivanyuk et al., 2008; Petrov et al., 2013; Sidorov et
al., 2021; Filina et al., 2022].

Bocempb Ounoreorpaguueckux MNPOBHHLWK BbIAEIEHB B pernoHe ¢ koHna XIX Beka: Ilercamo
(Lapponia petsamoensis, Lps), Jlannanaus Tynomckas (Lapponia tulomensis, Lt), Jlannnanans MypMaHckast
(Lapponia murmanica, Lm), Jlanmanaust Umannpckast (Lapponia Imandrae, Lim), Jlanmanaus Bap3yrckas
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(Lapponia Varsugae, Lv), Jlannanaus llonoiickas (Lapponia ponojensis, Lp), Kyycamo (Regio
kuusamoensis, Ks) n Kapenmus Keperbckas (Karelia keretina, Kk) [Hamet-Ahti et al., 1998; Uotila, 2013].
OTHOCHTENBHO HENABHO K CaMOCTOATENbHOW npoBuHUMH (Lapponia Khibibinensis) oTHeceHbl XUOWHCKHE
ropel [Urbanavichus et al., 2008] u BeimeneH ropusiii 610k [Blinova, Chmielewski, 2015]. Ho B manHo#
paboTe HOBBIE JIeNIEHHsI HE HCIIOIb30BAIH.

Eriophorum gracile — nupkyMOOpeanbHblii BUA C OOIIMPHBIM apeaioM B XOJIOAHBIX M YMEpPEHHBIX
obnactax ceBepHOro noiymapus: or EBponsl Ha BocTok uepe3 Cubups u Kazaxcran no Amypa u llpumopss
Hameaero Bocroka Poccum, cnopamamueckn Ha Kamuartke, Caxammue, Kurtae, Kopee u Ha Oompmieit
teppuropun CeBepHoit Amepuxu [Hulten, Fries, 1986; HoBocenosa, 1994; Lansdown, 2011]. Besne — B
3a00JI04EHHBIX MECTOOOUTAHHSIX.

Jns cocraBieHUs COHCKa MECTOHAXOXKICHWH M KapThl pPAacHpOCTPAaHEHUS U3y4YeH MaTepuai
cnenytonmx repbapues: KPABG — [lomspHo-anprnmiickoro 6oraHmdeckoro cama-uHctutyra, KAND —
Kanpanakuickoro rocyaapcrseHnoro 3anoBegauka, ['3I1 — rocynapctsennoro 3anoseanuka [lacsuk, INEP —
WHCTUTYTa TpoOiieM mpombinuieHHOH skonorum Cesepa, PTZ — Kapensckoro nayuHoro nentpa, LE —
Borannueckoro nactutyta MM. B. JI. KomapoBa, H — yHuBepcurera r. XenbCUHKH, S — MIBEICKOrO My3es
ecrecTBeHHOH uctopuH, TROM — Apkruueckoro ynuBepcutera Hopsernn. Taxke HCIONB30BaHbI
3NeKTpOHHBIE 0a3bl faHHBIX 111 coopoB KAND, MW, INEP B Ludposom repdbapun MI'Y [Seregin, 2023],
0a3e mannbpix mpoekta “Flora of Russian Lapland” [Kozhin, Sennikov, 2020] u Cryptogamic Russian
Information System [CRIS, 2023], ¢unckux coopos B “Kasviatlas” [Lampinen, Lahti, 2021].

B cnmcke MecToHaxoXIeHUH BHIa Hymepauus cOOpOB — CIUIOIIHAS, M OpJAMHALMS HIET COITIACHO
OuoreorpaduueckuM MPOBHHIMAM B HIMPOTHOM HAaNpaBJCHUH C fora Ha cesep. s repbapHbix cOopoB
MPUBOANTCS aKPOHUM UX XpaHWIHUILA (TepOapus), Ui TUTEPaTypHBIX YIIOMUHAHUN — CCBUIKA HA UCTOYHUK.
OpurnHaneHbIC 3aIIMCH 3TUKETOK Ha JPYTUX SA3bIKax MPHUBEACHBI B KBAaJIpaTHBIX CKOOKax. B ckoOkax mocie
ab0peBuaryp OuoreorpauiyecKux MPOBHHLIMN dYepe3 THPE YKa3aHO YHCIO YUYTCHHBIX TeorpaduuecKux
touek (T) u uncno nomymsiumi (I1).

MecToHaxoXIeHUsI TMOApa3[eleHbl Ha MOATBEPKACHHBIE M HCKIIOYEHHBIE. VICKItoueHHbIE
MECTOHAXOXKIEHUS TIOMEIIEHBl B KOHel cnucka. Kpurepuem nis MCKIIOUEHHS CIYKUIO HECOOTBETCTBHUE
9KOJOTMYECKUX  (KIUMAaTUYEeCKUX, OAa(UYECKHX, THUIAPOIOTUYECKUX U Jp.) XapaKTepHCTHK
reorpapuyeckoro MyHKTa MHUHHMAaJIbHBIM TPEOOBaHWSAM IJIS MPOU3PACTaHMSA BHAA B JAHHBIX YCIIOBHSIX.
Jlanee npoBepsu10Ch HATMYME BaydepHOro obpasia B repOapuu 1 HoApoOHOCTH cOopa.

Pacnpocrpanenue Eriophorum gracile mnpeacTaBieHO B BHIE TOYEYHOro apeana. bruskue
MECTOHAXOXKICHHS, YAaJIeHHBIE B IIpefenax 25 KM Ipyr OT Apyra, oTMedalin Ha 0a30Boi kapte MypMaHCKOi
o0sacTy OJHUM 3HaKOM. DJIEKTPOHHBIC KapThl BHINONHEHB! B Arcview GIS 3.2.

Bereranuonsslii mepuoj paccMaTpuBaIy Kak YMCiIO JHel Bhle 0a30Boil Temneparypsl +5°C. JInnna
BEreTallMOHHOTO TEepHOJa KOHTPACTHO OTJIMYAeTCs B Pa3HbIX palioHax o0JacTH, UMeEeT TEHICHLHUIO K
COKpAIICHUIO Ha BOCTOK-CEBEPO-BOCTOK M OTPaykaeT paclONIOKEHHUE PACTHTENBHBIX 30H B MypMmaHCKOH
obmactu [Blinova, Chmielewski, 2015]. Hawyamo BereramuoHHOT0 mepuoaa, o0yCIOBIEHHOE IEPEXOI0M
cpenHel CyTOYHOM TemmepaTypbl Bo3ayxa uepe3 +5°C BeCHOH, XOpOILIO COIMNIACyeTcsl ¢ PacHoiiOKEHHEM
30HANBHON pacTtuTenbHocTH. [loaTOMY miIsl pasrpaHHUYEHHs] PErMOHA MO TEIIO0OECICUEHHUIO JIETOM JUIS
YIPOLIEHHUS UCTIONB30Bali KinMaThdeckyro kapty [Yakovlev, Kozlova, 1971] nepexona cpenHei cyTouHOM
TeMIepaTypsl Bo3ayxa uepe3 +5°C BecHOI.

Mecronaxoxaenust Erviophorum gracile mpoBepsuln Ha TpeIMET CBS3M C TOPHBIMU IOPOJAMH II0
TeoJIOrmuecKkuM kaptam Mypmarckoit oomactu [Perevozchikova, 1971; Pozhilenko et al., 2002; Remizova,
2007], kapraM mIENOYHBIX MaccuBOB [Arzamastsev et al., 2008; Filina et al.,, 2022] u apyrum paboram
[Zaitsev et al., 2014; Kastornyy, 2020; Sidorov et al., 2021]. [IpenBaputensHO clenana KaauOpoBKa MOpPOJT
o conepkaHWio B HuUX Kambius. Iloponsl, cpemnee comepxkanue CaO B KOTOPBIX MNPEBBILIANO HIIU
paBHsIOCH 5%, OTHOCHIM K BBICOKOKaJbLHEBBIM. (COCTaBIEH CIPaBOYHBIM CIHCOK OCHOBHBIX
BBICOKOKaJIBIIMEBBIX MOPOJ] C X COCTABOM U MPOLIEHTHBIM coziepkaHueM kanbiws [Blinova, 2009].

VYpoBeHb KUCTOTHOCTH OOJIOTHBIX BOJ M COZIEPKaHHE B HUX COJiei ObIIIM HEMOCPEACTBEHHO H3MEPEHBI
B TIOJIEBBIX YCJIOBUSIX MOPTATUBHBIMH NpuOopamu 1-2 pasa B mepuon ¢ uioHs mo asryct 2014 r. B yeTbIpex
W30JIMPOBAHHBIX (parMeHTax nomysiuuu Eriophorum gracile B nenTpanpHoit yacth MypMaHCKOH 00macTH
(Ne 11.1 mo cmomcky). [dns ompeneneHns KUCIOTHOCTH IMOYBBI MCIOJIB30BAIM MOPTATHUBHBIA MPHOOP LIS
n3mepenust yposHs pH Bogsl pH-009 (Kelilong Instruments, Kutait) ¢ auanazonom usmepenuit ot 0.00 no
14.00 n nenoir nmenenusa 0.1. Jlng u3MepeHHA YIETBHOM 3JIEKTPONPOBOAHOCTH BOIBI HCIIOJIB30BAIN
kouaykromep AP-2 (HM Digital, Kutaif) ¢ nnanazonom m3mepenmii ot 0-9999 mMxCwm neHoit aenenus 1
MKCM. Ilockonbky mannoe 6omoro obcnenoBanu B 2013-2015 rr. Ha mpeaMeT rpaJlUeHTOB KUCIOTHOCTH U
3JIEKTPONPOBOIHOCTH TOYBEHHBIX PACTBOPOB IO AAHHBIM M3 28 IYHKTOB H3MEpeHHU (C paziIumyHBIMHU
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BBIOODKaMH), CBSI3aHHBIX C WHAWKATOPHBIMU BHJAMH PACTEHMH, IIKajda MOYB IO KHCIOTHOCTH Oblia
COCTaBJICHAa HAa OCHOBaHHMHM ATHUX JNaHHBIX [Blinova, 2016]. Tpu rpynmsl mouB ObUH BBIAEICHBI HA OCHOBAaHUH
NPHUHATOrO BO MHOrHX eBpormeiickux crpaHax u CIIA (Ho ormimuaromerocs B Poccum) nenenus Ha
cnabokucisie (pH 5.9-6.8), nelitpansusie (pH 6.8-7.2) u cnabomenounsie noussl (pH 7.0-7.9). Haubonee
Onmu3kue TokazaTenu 1o auanazoHam pH omm umenun c¢ cucremoit Ieeitmapum [BGS, 2010]. Cssass
WHAWKATOPHOTO BUAA C ONHOM M3 TpeX TPYII IO KUCIOTHOCTU MOYBHI ObLIa ONperesicHa Ha OCHOBAaHWUHU
KJIACTEPHOI'0 aHaNM3a W aHalu3a TJIaBHBIX KOMIIOHEHT, IPHYEM B TPyNIax TakkKe YYUTHIBAIOCH 3HaYCHUE
anekTponpoBonHocTH. [lo 3Hadenusm pH u snekrponpoBomHoctu E. gracile Obll Ha TIpaHHLE MEXIY
CIIAa0OKUCIIBIMU M HEUTPaJIbHBIMH TIOYBAMH.

I'umoTre3sl MCTOPUYECKOTO pacceNieHHs BHAA OCHOBAHBI Ha XOPOJOrMYecKoM aHanuse Eriophorum
gracile, NAaHHBIX OTHOCUTEIBHO KIUMATUYECKUX XAPAKTEPUCTHK M PACTUTEIBHOCTH OINpPEeTeHHOT O
ucTopuueckoro mnepuoza. Ilom penMkTamMu TNOHMManW BUABI, CYIIECTBOBAaHHE KOTOPBIX JOKa3aHO IO
MAJeOHAaXOIKaM B TNPOLUIBIX I'€OJOTMYECKHX IEepHoAax (TaKCOHOMHYECKHE PEnuKThl). [Ipennonoxenue o
PEIUKTOBOM JerpaiupoBaHHOM apeane E. gracile Bo3MOXXHO, HO 00OCHOBaHHWE HE BXOAMJIO B 3aladd
HCCIIEZIOBAHMS, TaK KakK IJI 3TOr0 HEAOCTAaTOYHO JAHHBIX, HECMOTPS Ha TO, YTO BHJ IO CBOEMY apeaiy
BCTpeYaercs CopaguyuecKy.

[loneBble naHHBIE CTATUCTHYECKU 00pabOTaHbI, B BHIOOpKAax MONydYeHB! cpeaHue (X), cTangapTHOE
OTKIOHEeHUs (SD), MUHMMYM M MaKCUMyM 3HaueHMH (min-max). JJs yCTaHOBJIEGHHUS CBA3H MEXIY
KIMMAaTHYeCKUM (DaKTOPOM M YHCIEHHOCTBIO MECTOHAXOXKICHHMH,  (MOMyIsALui), a TaKkKe MEXIy
YHCICHHOCTHIO TEHEPAaTHBHBIX IMOOEroB B MOMYJSLUMM M TOKA3aTeSIMH IOYBEHHBIX BOJ HPUMEHSIIH
PETrpPECCUOHHBIN aHau3 | Ucnonab3oBau mporpammy PAST [Hammer et al., 2001].

Homenxnatypa mist cocyaucteix pactenuil mpuseaena mo C.K. YepemanoBy [Cherepanov, 1995],
Mox000pa3Hbix — 1o M.C. UrnaroBy u O. M. Adonunoii [Ignatov, Afonina, 1992].

PE3VYIJIBTATBI U X OBCYKXJIEHNE

Crincok MectoHaxoxneHuil Eriophorum gracile Ha teppuropuu MypMaHCKOH 00JIacTH HpHUBEICH
HIXKE.

[loaTBepskaeHHBIE MECTOHAXOKACHUS:

Ks (T2 —114)

1. mexay 03. ByocHaspsu u 03. Byopusippu — Oaccelin 03. Husasipsu:

1.1. p. Kyrcaitoxn, Onennii Bononax (SIauckorac?) [Tuntsajoki. Peurakongis - 34']: [Pesola, 1955] u
JUTEpaTypHas cchuika B 6aze H;

1.2. o3. Paitsapeu [Rajajirvi - 50]: [Pesola, 1955] u iutepatypHas ccbuika B 6ase H;

1.3. 03. HuBaspsu [Rajajérvi — Nivajirvi - 62]: [Pesola, 1955] u nurepaTtypHas ccbuika B 6aze H;

2. moc. Kyonasipsu:

2.1. 6070TO MEXKIY TOpOi U JepeBHeH ¢ mepkoBbio, Aschan M., 04.07.1913 [Kuolajarvi, Karr mellan
fjallet och kyrkobyn]: H; Kyomaspsckas mepeBHA ¢ nepkoBbio, mycrtomb, Ruotsalo R., 17.07.1937
[Kuolajarven kirkonkyla, Rame]: H;

Kk (T2 -T114)

3. o-B Benukwnii:

3.1. T'opomenkuii mopor, Ha cdarHoBoM OoyoTe BOKpyr o3zepa TpocraHukosoro, Ilobenumosa E.,
Konomoiiniera C., 08.08.1957: LE,

3.2. KoukapHO-MOYaXHHHOE 005I0TO, B Bozme, 79 kB., bakeepa JI., BexoB B.H., /IBopmosckas H.,
30.06.1963: KAND, [Kozhin, Sennikov, 2020],

3.3. 0coKkOBO-THITHOBOE KoukapHoe Oomorto, Bexos B.H., ®@mopenckas K.K., 23.07.1964: (KAND,
[Kozhin, Sennikov, 2020], u ono e BexoB B. H., 23.07.1964: KAND, [Kozhin, Sennikov, 2020], mu,
BO3MOXKHO OHO JK€: TPS0BO-MOYKHHHOE 0010TO B 64 KB., BexoB B.H., ®umuu B. P. 04.08.1976: MW,
[Seregin, 2023];

[Mpumeuanue: ykazaHus Ha 3TOT BuJ B Onm3kom myHkre (m-oB Kunmo) B. H. Bexoseim u H. E.
Bormanosoii [Vekhov, Bogdanova, 1971] 6sum nepeonpenenenst J.Jl. CokonoBeiM Ha E. polystachyon.

4. 0-B PspKKOB:

1 .
HOMEp B CHCTEME THUIIOB MecTooOuTaHuii B pabore [Pesola, 1955], B ToM umcie ¢ ydeToM COmepKaHust KaIbIHs.
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4.1 ocokoBo-cparnosoe 6onoto, bpecaunra U.I1., 09.08.1963: KAND, [Kozhin, Sennikov, 2020];

Ly (T3 -1I8)

5. bacceiiH p. Bapayra:

5.1. mexny [Magynom (Bomoman) u Ceproszepom, Ha charHoBom Oomnore, Perens K.B., 22.07.1913: LE;

6. baccetin p. [loHoii, cpennHHAas YacTh:

6.1. 300m0rNYECKUl 3aKa3HUK perHoHaNbHOrO 3HaueHus "[lonolickuit", 3.4 kM K 1ory ot A. YaabMHBI-
Bapps (MBanoBka), 60omoTo Tymnbiamme, 0COKOBO-MyIINIIEBO-TUITHOBasA Tomb, Kysuenos O.J1., 01.08.2018:
INEP o CRIS, PTZ; [Borovichev et al., 2020; Kutenkov et al., 2020];

7. 6acceii p. [loHOii, BepXOBbSI:

7.1. ceBepo-BoCTOUHBIM Oeper 03. Uypo3epo, K BOCTOKY OT W30BI PHIOAKOB, IPSIIOBO-MOYaKUHHOE
0osoTo, B MovaxkuHe, 3apociieid mymmneii, YepaoB E.I'., CmupHoBa ['.K., KoBakuna B.A., Mapkeesa T.,
31.07.1946: KPABG;

7.2. B 7 XM K ceBepo-3amagy oT yctbs p. CaxapHOl, rpsaoBo-MOYaKHHHOE OOJIOTO, OCOKOBas, 0e3
Mxo0B, ModaxkuHa, Opnosa H.W., Uepnos E.I'., CBexxennna A.®D., No239/5, 23.07.1960: KPABG;

7.3. B 8 KM K ceBepy-ceBepo-3anaay oT ycThs p. CaxapHOH, 0COKOBOE M OCOKOBO-c(harHoBoe 00JIOTO,
HE OYeHb Tomkue Mecta, MHOro, OpmoBa H.M., Uepnos E.I'., CBexxennna A.®., Nel84/7, 22.07.1960:
KPABG u ny6nerst 8 KPABG, LE u LICBC;

7.4. mexnay p. Tuuka u pyu. Bonbiuoid, TpaBsHO-TUITHOBAs TONb B LIEHTPE ME309BTPOGHOro 0oiorTa,
14.VIIL.2019, Ky3znuenos O.J1., Kyrenkos C.A., Urnamos [1.1.: PTZ, [Borovichev et al., 2021];

7.5. p. Ilaruema, Gomoro MaxkapoBcKoe, TPsSIOBO-TOISIHOM KOMILIEKC, ME30Tpod)Has TpaBsHO-
runHoBas Tomsk, 25.VIIL.2019, Kyreakos C.A., Urnamos I1.1.: PTZ, [Borovichev et al., 2021];

7.6. p. Ilaruema, Gomoro MakapoBckoe, OOIIMpHAs OCOKOBO-BaxToBas TONb B IIGHTpe OoroTa,
21.VIIL.2019, KyrenkoB C.A., Urnamos I1.WU.: PTZ, [Borovichev et al., 2021];

[Ipumeuanne: ¢ 40-60x rogos mpouuioro Beka Ha ydactke p. IloHoit or c. KpacHomense no o3.
Uypozepo u3BecTHBI TpH nonyisinuu Eriophorum gracile — 7.1, 7.2, 7.3. Dxcnenuius o0cienoBaia Takxke
ITyHKTHI cO0poB 6.1., 7.5, 7.6., oTkyna coOpaHbl 00pa3iibl XapoBeIX Bogopocielr [Romanov, Blinova, 2015],
HO Torga E. gracile He Obin oTMeueH. Mcxoms m3 mHpopManuu repOapHBIX 3TUKETOK U JINTEPATYPHBIX
nanseix [Kutenkov et al., 2020], uncno momynsumii B 6acceiine p. [loHol mpeBbimaer yucao coOpaHHBIX
repOapHbBIX 00pa3loB U B OymylieM HyXOaercsi B KOPpeKTHpoBKe. Tak, ecTh HaONIOACHUS €lle YeThIpex
nomysinuid Ha Oonorax y p. Tuuka [Borovichev et al., 2021]. B Buay oOmmpHBIX Tutomaneid 00MI0THBIX
MacCHBOB B 3TOM paiiOHE aKTyaJbHBIM SIBJISICTCSl BBISIBICHHE TPAaHMI MOMyMsiuuil E. gracile B mpepenax
OONIOTHBIX MAaCCHBOB: M3 OMHCAHHUI HE SICHO, OTHOCSTCS JIM OHH K PAa3HbBIM, WU K OTHOM TOMYJISALUH.

Lim (T4 -117)

8. oxomno Kanmamakmm:

8.1. mponuBel, ocokoBoe Oomoto, CaBuu H., 19.08.1921, nepeonp. E. polystachion, Schipczinsky N.,
1929; nepeonp. Efimov P., 2022: LE;

8.2. mexny Kannamakmeit u Konurieit, Ha 6omore mexny ropamu, Lindberg H., 28.07.1913, [inter
Kandalakscha et Kolvitsa, in palude infra alpem]: H, u npeanonoxutensao onu xe: mexny Kannanakieit n
Konsumetii, 6omoto, Aschan M., 28.07.1913 [Mellan Kantalaks och Kolvitsa, Karr]: H; 9.5 kM Ha B-FOB ot
r. Kanpmamakmra, crapas JlyBeHbrckas mopora, BOCTOYHAsT 4YacTh KOMILIEKCHOTO MOXOBO-ITyXOHOCOBO-
0COKOBOT0 Ooniora y mogHoxus r. Manas Kyprsoxnas (luvfen), baunosa 1.B., 06.08.2015: KPABG;

9. 3anuB Ha p. YMOa:

9.1. mmmcTeie okpauHbl ModaxkuH, Kihlman A. Osw., 22.08.1892 [ad pag. Umba, in ripa muscosa
stagni]: H;

10. cpenvHHas yacTh Oacceitna p. YMoOa:

10.1. moporu Ha YMbe, B Boze, N 863, registration number S14-25787, Kihlman A.Osw., 16.08.1892
[Kontiokoski ad flum. Umpjok in aquosis]: H u S, ny6mer u3 H;

10.2. KanyctHble o3epa, ceHonac Ha pa3nuBe y nomrka HukomnaeBoix, ace. Equisetum limosum, HeusB.
KosekTop, 22.07.1940, onp. Yepnos E.I'., 07.08.1960: KPABG;

[Mpumeuanwue: reorpadudecku OJIM3Kas K MPEABLIYIIEH MOMyIISINH.

11. OKpecTHOCTH T'. ATIATUTHI:

11.1. ~3.8 kv Ha B-IOB oT 11eHTpa T. AaTHTHI, CKIIOHOBOE MYIIUIIEBO-ITYXOHOCOBO-0COKOBOE OOIOTO
(moch_fenl), B HeckombKMX HEOONBIINX MOUYAXKUHAX, OYEHb paccesHHo, bmmaoBa W.B. 25.06.2014
(uerenue), 15.07.2014 (mnononomenne): KPABG;
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11.2. 3.5 XM K BOCTOKY OT I'. ANaTHUTHI, gonuHa p. KeMuyXHOH, CKIIOHOBOE O0JIECEHHOE COCHOM,
OCOKOBO-TpaBsiHO-c(parHOBOE O0s10TO, MOYaknHa, PazymoBckas A.B., 05.08.2017: INEP no CRIS;

[Ipumeuyanne: mectoHaxoxaeHuss 8.2, 11.1 um 11.2 oTHOcATCA K HEAaBHO ONUCaHHBIM B PErHOHE
OoraTslM MHHEPOTPO(HBIM 0OIOTaM M Ha KapTe, MpUBEACHHOH B 0030pHO# crathe [Blinova et al., 2017],
HMMEIOT HyMepaluIo COOTBETCTBEHHO 7, 5 1 6.

Lt (T1-111)

12. y Ilynozepa, o nmurepatrypabiM qanHbM: [Fellman, 1831, 1882; Hulten, 1950, 1971; Hulten, Fries,
1986].

[Ipumeuanue: BoepBeie MecToHaxoxkaeHue “Ad Pollomjaur” mosBHIOCE B OOHOM U3 TEPBBIX
AHHOTHPOBAHHBIX CIMCKOB COCYAUCTHIX pacTeHuid s Komsckoro momyoctpoBa mist Eriophorum triquetrum
(cunonum E. gracile) [Fellman, 1931]. B 1882 r. npuBogutcst ToT ke reorpaduueckuii myHkt [Fellman,
1882] u momerka o ToM, uto E. gracile u E. triquetrum — oguH u TOT e BuA. “Pollomjaur” (Lake Polozero,
Lt) — nebonbmoe o3epo Ilymozepo B Tynomckoid Jlammanauu, OTKyZa HM3BECTHBI YKa3aHUS — APYTHX
COCYIOUCTBIX pacTeHui u3 TpynoB denpmana [Vire, 2011]. 3T0 — eIMHCTBEHHOE YKa3aHUE HAa MPUCYTCTBUE
nanHoro Buaa B Pycckoit Jlammannum (Lapponica Rossica) ocraerca u B “Conspectus Florae Fennicae”
[Hjelt, 1892]. Ograko MecToHaXOXIeHHE He OO BKITt0UeHO BO «Drmopy MypmaHnckoit obmacti» [Chernov,
1954], Ho mpucyrcTBoBano Ha kaprax XymbreHa [Hulten, 1950, 1971; Hulten, Fries, 1986]. B KpacHoit
KHUTe MypMaHCKO#l 00JacTH HENPaBUIBHO HHTEPIPETHPOBAHO KaK «K ceBepy oT Bomubux Tynap» [Red ...,
2014], xoTsa Bu HE MPUBOIWIICS B criMcKax (uiopsl JlamiaHackoro rocyaapcTBeHHOro 3amnoBenHuka [Berlina,
Kostina, 2012].

CeBepHOe pacIoioKeHHuEe 3TOr0 MECTOHAXOXKICHUS 0e3 Hamuuusi repOapHOro MaTepHaia BHI3BIBAIIO
COMHEHUS B IPaBUJIBHOM yKa3aHHWU O BCTpedaeMocTH TaM E. gracile. Ongnako, kak OyzneT mokasaHo Jaiee,
3TOT IYHKT COOTBETCTBYET KIMMATHUECKUM MPEANOYTEHUAM Buaa. Taxke CpaBHUTEIBHO HEAABHO B pailoHe
[Iyno3zepa oOHapyX UM HOBBIE BBICOKOKAJIBLKEBBIC MOPOJbI, HAa3BaHHBIC BBICOKOKAJIBLIMEBBIMU THEHcaMu
[Petrov et al, 2013]. BmecTe ¢ HamopHBIM YBIaXHEHHEM OHHM CO3JAlOT 3a00J0YCHHBIE JaHAIIA]TEHL,
snaIecKy YIOBIECTBOPSIOIIME dKOoIornueckue TpedoBanusa FE. gracile. B paHHON MECTHOCTH ClemyeT
MPOBECTH HOBBIE ITOMCKOBBIE pa0OTHI B MEPHOJ IIIOAOHOLICHUS 3TOTO BUAa B cepenune uions. [lockombky
caM BUJ JIETKO NMPOCMATPHUBAETCS, TO CHavajia CIIEAyeT 3aKapTUPOBAaTh MPHUMEPHbIE OONOTHBIC YYacTKH B
JaHHOM paiiOHe, I/Ie OH MOT OBl pacTu.

Lps (T2 —116)

13. Ileuenrckuii p-oH, oc. SIHUCKOCKH:

13.1. B 1 kM K 1oro-3amajy OT TOCENKa, aarna-00JoTo, eMUHUYHbIE dK3., Ne 28543, KpaBuenko A.B.,
15.08.2016: [Kravchenko et al., 2017];

13.2. 6onoro Kaiitoamna, yuactok ¢ aana-komruiekcamu, Kyrenkos C., 15.08.2016: PTZ, [Kravchenko
et al., 2017].

[Ipumeuanwue: panee, ¢ 05.08.1993, ¢ HOPBEKCKOM CTOPOHBI Uepe3 IPaHUIly OT SJHHCKOCKM M3BECTHA
npyrast nonynsiuust Eriophorum gracile [Blindheim, 2023]. Ykazanue o Tom, yto obOpasusl 13.1. u 13.2
umerorcs B repbapun 3anoseanuka [lacsuk [Kravchenko et al., 2017] ne moaTBepaunocs.

14. Tleuenrckuii p-oH, ['ocygapcTBeHHbIl 3anoBeqHUK [TacBuK:

14.1. xB. 3, BoIA. 14, B 1 kM K foro-3amany ot ['TyXoil NIOTUHBL, MEXAY 03€paMH MapKKHHATIAMIIN U
[NaxTtamammu, aama-00J0TO, yYacCTOK C TPSIOBO-MOYKUHHBIM KOMIUIEKCOM, IECSTKH 3K3., No 22935,
Kpasuenko A.B., 04.08.2010: [Kravchenko, Kuznetsov, 2016];

14.2. xB. 3, BoIx. 28, B 0.5 kM K ceBepo-BocTOKy oT [1391, aana-60m0T0, paccessHHO Ha 3HAYUTEIBHON
momanu, Ne 25029, Kpasuenko A.B., 01.08.2012: [Kravchenko, Kuznetsov, 2016];

14.3. I'myxas mioTrHa, F0KHBIN Oeper 3anuBa «JlanrBatH» Ha 03. boccosipeu, aama-60moto, 69.361418
29.737079, Ne 627, Kpasuenko A.B., 04.08.2011 [Glyhaya dam, S shore of “Langvatn” Bay of Bossojarvi
Lake, Aapa mire]: (I'3I1),

14.4. 3anapneiii Oeper 03. boccospsu (IluTkasipBennaxTu), 3aduB XaamnaHHueMH, OONOTHAas cUCTEMa
[MunnapuniieHKe, BOCTOYHBIN KOHEI, OYeHb BIAXKHOE MepexonHoe O00To BAOML pyubs, 69.31269 29.518,
Ne 31042, KpaBuenko A.B., 19.07.2019 [W shore of Bossojavire Lake (Pitkanjarvenlahti), Haapaniemi
Cape, Piiparinjankd mire system, E end, very wet transitional mire along mire brook]: (I'3IT).

[Ipumeuanue: yka3aHue o ToM, 4TO repbapuble oOpasubl 14.1. um 14.2. umetorcs B repOapum
3amoBennuka Ilaceuk [Kravchenko, Kuznetsov, 2016] He moaTBepamiioch, HO repOapHbIii oOpaszen 14.3
coOpaH Ha OJMM3KO pacnoiokeHHOM Oosore. B 3abomouennoit moiime p. Ila3 B mecte 03. BoccosipBu Bce
YEThIPE MECTOHAXOXKIEHUS MOKHO pacCMAaTpUBAaTh KaK OTAENbHbIE Nomyrannun. Takxe panee, B 11.08.1987,
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C HOPBEKCKOH cToponbl p. [1a3 Ha 3TOM yuacTke W3BecTHa momyisinus Eriophorum gracile Ha okpawHe
6oraroro MmuHepoTpodHoro 6onota ¢ Carex rostrata [TROM; Rama, 2023].

HcknroueHHbIE MECTOHAX 0K ICHHS:

Lp (T1-111)

15. Tlonoit Beime ycrba IloHos BBepX, HO HMke OpIIOBCKOrO 3aiMBa: JAHHOE MECTOHAXOXKICHHE
n3BecTHO u3 KapT ®MYVY: [Chernov, 1954].

[Ipumeuanue: cam E. I'. Uepnos [Chernov, 1954] reorpaduueckie MyHKTHI B O4YEpKe, TTOCBSIILIECHHOM
Eriophorum gracile, ue naspiBas. B mepBoMm m3ganum Atiiaca XyjiabT€Ha 3TO MECTOHAXOXKICHHUE €Ile He
otrMmeueHo Ha kapte [Hulten, 1950]. B ciaenytomem u3ganuu [Hulten, 1971] ykazaHo, 4TO y4TeHBI JaHHbIE
Berreateit ®MY [Chernov, 1954], n mecronaxoxaenue y [loHos BHeCeHO Ha kapTy. Takxke COXpaHHIIOCh U
B TpeTbeM u3nanuu kapt [Hulten, Fries, 1986]. [1o Hem3BecTHpiM nprunHaM B KpacHoli kaure MypmaHcKkoit
obnactu [Red ..., 2014] yrouneHo no «ryb6a Pycunray, 1.e. reorpadguuecku Mexmy MbicoM «OpIOBCKUAN» U
apxurenarom «Tpu OctpoBay. Otu mecta B 2015-2016 rr. obcnenosansl [Belkina et al., 2018], Ho Bux He
obHapyxeH [Kozhin et al., 2018].

Lm (T1-111)

16. Nokanra, Mela A.J., 15.07.1872, u3 repb6apus J. Emil Johansson [Jokonga, Mela, A.J., Herbarium
J. Emil Johansson]: H.

[Mpumeuanue: B ammacax XynbTena [Hulten, 1971; Hulten, Fries, 1986] orcyrctByer. Bmepsbie
MOSIBUIIOCH B JIUTEPATYPHBIX YKa3aHUAX Kak «p. Mokanra» B KpacHoit kaure Mypmanckoit odmactu [Red ...,
2014]. Ha stuxerke oOpasua, xpaHsmerocs B repOapun boranmueckoro mHctutyTta T. XenbcuHku (H),
ykazano “Jokonga, 15.07.1872, A.J. Mela”. Ho cam A.J. Malmberg (BnocnencTsue M3MEHUBIIHH (HaMUIIHIO
Ha Mela) Huxorga He moceman Moxkanry, u ero coopsl 1972 rona xacarorcst ceBepHoro CaBo  (Sb/PS) Ha
toro-Boctoke Ounmstanuu [pers. soobchsh. P. Uotila, M. Piirainen]. B xenscunckuit repoapuii (H) obpaszer
nonan B 1974 r. u3 nenapramenta natonoruu pacrenuii (HPP), Ho cam repOapHbIif mHCT — U3 KOJUIEKLIUT
J.E. Johansson (=J.E. Aro). IlpennonoxutensHo, mocie Toro, kak J.E. Johansson momyaun c6oper ot A.J.
Malmberg (B T. 4. HeodopmieHHBI oOpasen Eriophorum gracile), OH TOATOTOBHJ 3TUKETKH
camoctosTenbHo. Tak, B kommekiuu J.E. Johansson mpnentnunyro stukerky “Jokonga, 15.07.1872, A.J.
Mela” umeer repOapHblii tuct Ranunculus hyperboreus, ipu 3ToM o0pasel 3TOro BUIa €CTh B OCHOBHOU
komnekuun (H) n cobpan A.H. & V.F. Brotherus B utone 1872 r. Ilpuaumas Bo BHUMaHue, uto A.J.
Malmberg nmytemectBoBan no rokHoMy Oepery Kombckoro momyoctposa 1o Ilonos B 1870 r., HanGonee
BEPOSTHBIM MecTOM cOopa siBisiercs oOmmpHoe Oonoro Mexny Kanpmamakmeidh u JlyBensroit, roe A.J.
Malmberg Bmecte ¢ J. Sahlberg codupanu B xomnekumio Carex livida (H). 9to — To e 6onoro, rae B 1913
r. H. Lindberg oOnapyxun apyroii penkuii BUI OCOKOBBIX Schoenus ferrugineus [Blinova, Uotila, 2013], u
rze Mbl Takxe cooupanu B repbapuii C. livida u E. gracile [Blinova, 2015].

B Mypmanckoit obmactu pactpoctpanenue Eriophorum gracile odepumBaeT CeBEpHBIH mperner.
Camoe nepBoe ynomuHanue o6 3toMm Buae B Tynomckoit Jlammanauu y Ilynoszepa caenano 5. @enpmanoM
[Fellman, 1831]. B 1892 1. O. YnnpmanoMm ObuTH OOHapy>KEHBI MOMYJSIIIAK 3TOTO BUAA O OeperaMm peku
YMmb0a, u B 1913 r. Jlunabeprom Ha Gomore mexy Kanmanakmreit u Konsuneii B Jlammananu Umarnpckoii. B
1913 r. K.B. Perenem Ob11 cobpan obpasen storo Buaa B Jlanmannuu Bap3syrckoit y Ceprosepa, yaaaeHHOM
OT MpexHUX MecToHaxoxaeHuid. Taxxe B 1913 r. B Kyycamo, roro-3anaanoii yactu MypmaHckoi obnactu
(co cmexxHol ¢ PUHIIHANEH TeppUTOpHEl), OKMCHIBAIOT MOMMYJIALUHN 3TOT0 BHIA MEXIy o3epamu Paiisipsu u
Husaspsu [Pesola, 1955]. OHu He OBUIM MOATBEPKICHBI B XOJe OOCIENOBAaHUS TEPPUTOPHH OBIBIIETO
HarmmonansHoro nmapka Kyrca B 1994 r. [Ulvinen, 1996]. OmHako ¢ psiioM pacHoiOXKEHHBIM OCEIEHUEM
Kyonaspsu repOapuii cobupamu nBaxner: B 1913 u B 1937 romax. B cBs3u ¢ myOmukarmedt «®Diopbt
Mypmanckort obmacti» [Flora ..., 1954-1966], HO yke Tmocie BBIXOAAa IEPBOTO TOMa C OYEPKOM,
nocssimeHHoM E. gracile [Chernov, 1954], B skcieqMuusx Ha BOCTOK 00JIACTH HAXOAAT HOBBIC M KPYIHBIE
MOIMYJISIMK 3TOro BUA B BepXoBbsixX p. [loHoi. B 370 ke Bpems Ha rore obmactu B Kapenuu keperbckoil Ha
ocTpoBax KaHaamakmickoro 3amoBeIHHKA HaXOIAT HECKOJIbKO HOBBIX MecToHaxoxaeHui. ITocie 2000x
rofioB OBUIM BBIABIICHBI MECTOHAXOXKICHHS Ha KpailHeM ceBepo-3amaje peruoHa B gonuHe p. llas
[Kravchenko, Kuznetsov, 2016; Kravchenko et al., 2017], B uentpanpHoii yactu UMauapckoii Jlammananm
Ha Oomortax OacceiiHa 03. Wmannpa [Blinova, Petrovskiy, 2014], Tomsax B cpemneid wyactu p. llonoii
[Borovichev et al., 2020; Kutenkov et al., 2020] u B BepxoBbsix p. [loHO# psitom ¢ BbIsiBiIeHHBIMHE B 40-60X
rozgax y o3. Uyposepo [Borovichev et al., 2021].
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Honroe Bpemst He Bce cOOpbI 3TOr0 BUAA B Pa3HBIX OOTAHHYECKHX KOJUIEKUUSAX ObUIM yuTeHbl. EcTb
JUTEpaTypHbIC MOATBEPKACHUS O TOM, 4TO TrepOapHbIe cOOpBI 3TOro BUAa OBUTM IEpeorpeneNeHbl Kak
Eriophorum angustifolium [Kertland, 1971; Sokolov, Filin, 1996] u mHao6opot. Ommbo4ynsie onpeaenaeHus u
OIIMOKH B HACHTU(HUKALIMY ITYHKTOB COOpOB ObUTHM OOHAPYXEHBI B Pa3HBIX IepOapusix U B XOJIE BHIITOJIHCHUS
9TOH PabOTHI.

B nacrosiiee Bpems 1o JIMTEpaTypHbIM U repOapHbIM JaHHBIM n3BecTHO 30 momynsuuit Eriophorum
gracile 8 MypMmaHckoii oOnactu u3 16 reorpaduueckux myHKToB (Tabmuua 1). [IBa MecTOHaX0XAeHUS — U3
[onotickoit 1 Mypmanckoit Jlannanauu — uckiIoYeHbl. TakuMm 00pa3oM, YHCIO COBPEMEHHBIX MOMYJISLIUI
MoXeT ObIThb omeHeHo 30 u3 14 MecTOHaxXOXAEHHH, pAcIONOKEHHBIX B LIECTH OHoreorpaduyeckux
npoBuHIUAX. Ha kapTe pacnpoctpanenus E. gracile u3-3a O1M30CTH HEKOTOPBIX U3 HUX OHH COOTBETCTBYIOT
13 3nakam (pucyHok 1). bonpme Bcero mnomymsiumid mnpeactasieHo B Jlammanamum MMasapckoil u
Bapayrckoii.

Tadauua 1. Madopmanusa no Haxonkam Eriophorum gracile (Cyperaceae) B pa3HbIX OHoreorpauieckux
NpOBUHLIUAX MypMaHCKOH 00JacTH 1 MOSCHEHUS K IOCTPOSHHIO KapThl paclipOCTPaHEHHSL.

apakTepucTuku | Yucno Ne  mo | O6senunensl aist | OtmedeHo | Ywmcino
MECTOHAXOXICHUI | CIIUCKY | HAHECEHWs ITYHKTAa | Ha KapTe | HOMYJISLUA
[poBuHIMS Ha KapTy
Ks 2 1-2 1.1.+1.2.+1.3. 2 4
3-4 3.1.+3.2.4+3.3;
Kk 2 8.1.+8.2.+4.1.* 1 4
5-7 7.1.47.24+7.3.47.
Ly 3 4+7.5+7.6 3 8
8-11 8.1.+8.2.+4.1.%;
10.1.+10.2.;
Lim 4 11.1.+11.2.
Lt 1 12 1 1
13-14 | 13.1.+13.2;
14.1.+14.2.+14.3.
Lps 2 +14.4. 2 6
Bcezo 14 13 30
Lp 1 15 UCKJIIOYEHO 0 1
Lm 1 16 UCKJIIOYEHO 0 1

*MecToHaxokIeHIe Ha 0-Be PsoxkoB (4.1) B mpoBuHImy Kk 00beIMHEHO BMECTEe ABYMS OPYTrUMU Bodie Kanmamakmm
(8.1.48.2.) u3 mpoBuHIWH Lim U3-3a UX reorpapuuecKoil OIU30CTH.
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Pucynok 1. Pactipocrpanenune Eriophorum gracile na teppuropun Mypmanckoii o6nactu.

PeruonasibHasi KIMMaTH4yecKasi IPAHULIA BUIA

B Mypmanckoii obnacTu I0TO-10OTO-3amajHble PaioOHBI TPOTPEBAIOTCS B Haualle Jera ObIcTpee
(pucynok 2). HexoTtopble BHABI pacTeHWM, 3aBUCHUMBIE OT TeMIlepaTypHoro (hakrtopa, WM BUABI Oolee
FOOKHOTO pachpocTpaHeHWs, BCTpedaroTcs Tombko Tam [Ramenskaya, 1983; Blinova, 2009]. Bce
MECTOHAXOXKIeHUus1 Eriophorum gracile HaxomsTcs BHYTPH JI€CHOM 30HBI M HE IMEPECEKarT 3KOTOH
JIECOTYHPHI. BONBIIMHCTBO MECTOHAXOXACHUW 3TOTO BHAA PACHoiarairoTcs B TEPBHIX NIBYX, HauOoree
TEIUTBIX palioHax. J[Ba MECTOHAXOXACHUS (B OKPECTHOCTSX I'. AINATUTHI U Y 3aJIMBa p. YM0a) — Ha TpaHUIIE
BTOPOTO M TPETHEro TEPMOpErvoHa. BrIsBIeHAa OOpaTHAs W CTATUCTHYECKH JOCTOBEPHAS CBS3b MEXIY
YBEIHYEHUEM TTOPSIKOBOI0 HOMEpPA TEPMOPETHOHA M YHUCIIOM MECTOHaXOKIeHuH (Tabmuna 2). [lopsakoBsrii
HOMEp YBEIMYMBAETCS OT HaubOollee TEIIOro TePMOPErHoHa K HanOojee XONOIHOMY, T.€. YeM XOIIO/HEe,
TEeM MeHbIIe onynsaiuii. bonee Toro, aTa CBA3b CTPEMHUTEIHHO OOPBIBACTCS YKE B TPEThEM TEPMOPETHUOHE,
MOATBEPXkKAasl HaIU4ME KIMMATUYECKOM T'paHMLbl JUIl 3TOrO BUJA B PErHMOHE U TMOJHOCTBIO OIMpaBJIbIBas
OopeanbHBI THI apeajia JAaHHOTO BHJA. OJTO TaKKe CIY)KUT JONMOTHUTEIHHBIM MOATBEPKICHUEM
OmMOOYHBIX YKa3aHHWI BCTpeYaeMOCTH AaHHOTo Buna Ha Mokanre u B ycthe llonos. [lpu s3ToM omHO M3
MEPBbIX MECTOHAXOXICHUN JaHHOro Buga B Tynmomckoil Jlamnanmuu, KOTOpOE paHEE CUHUTAIOCHh
JIMICKYCCUOHHBIM, BXOJWUT B TEPMHUYECKUN padoOH, MOCTaTOYHBIN s pocta E. gracile. He uckirodaercs
BO3MOXXHOCTh OOHApy)KEHHS HOBBIX MECTOHAXOXISHHWI JTOro BHAA, OCOOEGHHO K 3amangy oT
BepxHeTynoMckoro BonoxpaHnuiamia.
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Tadauua 2. KospduuueHTsl perpeccuy W CTaTUCTHKA AJsl aHAJM3a CBSI3M YHMCJIa MECTOHAXOXKICHHH H
NOMyJSINUKA (3aBUCUMBIE TiepeMeHHble) Eriophorum gracile B MypMaHCKOH 00JIaCTH C TOJNOKEHHEM B
orpeaeseHHOM TePMHUUECKOM PErroHe (He3aBUCHUMasl epeMeHHast).

Bennuunel Coeff. | SE t p R’
IlepeMenHbIE
Yucio Constant 7.13 1.64 4.35 0.01
MECTOHAXO0XKJICHU I
Tepmoperuon | -1.37 0.42 -3.26 0.03 0.73
Yucyo nonyasuuii | Constant 15.8 3.65 433 0.01
Tepmoperuon | -3.09 0.93 -3.30 0.03 0.73

Tpumeuanue. TemnepaTypHble PETHOHBI IO IEPEXOAY TEMIEPATypHI Bo3ayxa depes +5 °C Becnoit: 1-20 mas, 2-25 mas, 3-1
ntoHs, 4-5 nions, 5-10 urons, 6-15 urons. [TopsaKoBBIi HOMEp TepMOpernoHa U3MeHseTcst oT 1 10 6 U mogpa3yMeBaeT Mepexo OT
Haubonee Temwioro a0 Haunbonee xonomHoro. Coeff. — koaduuuent perpeccur, SE — craHmaptHas OmWHMOKa, ¢ — KpUTEpHid, p —
YPOBEHB 3HAYMMOCTH, R’ — KO((HIIIEHT JeTePMUHAIIHH.

BeceHHuil nepexog Temnepatyp yepes +5°C B MypMaHckoi obnactun (Poccua).
Hayano eereTayuoHHoro nepuoga

n-oB Pbifauuii

0. KunbAuH

10 wionst
5 nroHa
1 vions

25 Man

20 man

KAPENNS (POCCUS)

Pucynok 2. Hauano BereranyioHHOro Imeprofa B MypMaHCKOM 00IacTd 1Mo MarepuaiaM KINMAaTHYeCKHX KapT
[Yakovlev, Kozlova, 1971]. TemmepaTypHbIe PpeTHOHBI OT HanOOIee TEIUIOrO J0 HanOOJIee XOIOMHOTO II0 MEePEXOay
TeMIIepaTypsl Bo3ryxa uepe3 +5°C BecHoit: 1-20 mas, 2-25 mast, 3-1 urons, 4-5 urons, 5-10 urons, 6-15 nioHs.

B cBsf3u c moremsieHWEM KiIMMaTa, OTMEUEHHBIM B IMOCIECOHUE TOABl B PETHOHE, BO3MOXKHO
oOHapy)XKeHHEe HOBBIX MOIMYJAIHANA MO BOAOpAa3JIeNaM TeX PeK, TJe OHU YyXKe ObLTM paHee OOHAPYKEHBI, B
npenenax ero KinuMaTHdeckod rpanuilbl. C Ipyroil CTOPOHBI, YacTh MOMYJSLIMM MOXET HCUE3HYTh H3-3a
BBICOKOH TeMITepaTypbl BO3yXa, IPUBOAAIICH K HCCYIIEHUIO OMOTOIOB, MTOCKOIBKY CYIIECTBYET YMepEeHHAas
oOpaTHas CBs3b C TEMIIEPATYpOil BO3AyXa HACTOSIIEro BererainoHHOro mnepuona [Blinova, 2022]. Ho ara
BEPOSATHOCTH OCOOEHHO BBICOKA JUISI TEX MECT, TJie CHI)KEHHE YPOBHS OOJOTHBIX BOJ| IMOBJIEYET 3a COOOi
YMEHBIIIEHHE TUTOMAaaA 00BOIHEHHBIX MOYaKHH.

Jnaduyeckne orpaHUYeHUs IS IPOU3PACTAHUS BH/AA, CBSI3aHHbIE ¢ MHHEPAJIHM3alieil T0YBbI

Panee MBI moguepkuBany CBA3b PEAKUX BUAOB PACTEHMHM M3 CEMEWCTBA OPXUIHBIX C COIAEPXKaHUEM
kanpus B mouse [Blinova, 2009]. K umcny paiionHoB MypmaHCKOH 00JIacTH C BBICOKOKAJIbLIUEBBIMHU
TOPHBIMU TIOPOJAMH OTHOCATCS: MonyocTpoBa Pribaunii, Cpenuuii, okpectHocTH T. Hukens, 30Ha MexIy
pexamu Jlorta n Hota, mpic Typuii, octpoBa B KannanakuickoM 3ainuBe U odoepexse B xepiie benoro mops,
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JloBozepckuit 1 XuOMHCKHI TOpHBIE MaccuBbI, pailoH Byopuspsu-Kyonaspsu, okpectHoctu r. KoBnopa,
Oaccelitnbl BepxoBuii pek [lonoii n Bapayra [Arzamastsev et al., 2008; Blinova, 2009; Filina et al., 2022].
[Iprypo4eHHOCTh COCYAMCTBHIX BHIOB pPAacTeHUH K paiioHaM, OOraTtbM KajblMEM, XapaKTepHa W s
Ounnsaaun [Pesola, 1928; Sjors, Gunnarsson, 2002]. Tam ke pacmpocTpaHeHue O0JOT ¢ OoratbiM
MUHEpaIbHBIM MHUTAHUEM CBS3aHO C PACIONOKEHHEM BBICOKOKAJIbLMEBBIX TOpHBIX mopon [Tahvanainen,
2004]. Bce mecTronaxoxxaenus: Eriophorum gracile Ha Tepputopun MypMaHCKOH 00JIaCTH pacronaraiorcs B
MpHUBA3KE K 3TUM paiioHaM. [laxke muia paiiona Ilynosepa ¢ mepBoil Haxoakol storo Buaa 1. densmanom
[Fellman, 1831] HenaBHO 0OHapy»XeHBI BBICOKOKAIbIINEBBIE THEHCHI [Petrov et al., 2013]. [Tockonbky camo
MECTOpPOXIEHHE OBUIO OTKPBITO CIYCTS MOYTH [IBAa CTOJETHsA, 4eM coOpaH Bua, To E. gracile mMoxHO
WCTONB30BaTh Uil (UTOMHIOMKAIMK CIa0OKMCIBIX W HEHTpaJbHBIX BOJ Ha OoimoTrax M A TOMCKa
KaJbplIuicopepkammx nopoxa. Berpeuaemocts E. gracile Ha xapOOHATHBIX OONOTax OTMEUYEHA TaKXKe B
Benopyccuu [Rare ..., 2013] u [Toneme [Wotejko et al., 2019].

Eriophorum gracile pernonanbHO M30€raeT CIMIIKOM KHCIBIX IOYB, HO JIOKAJBHO H30JIHPOBAH OT
MECT C MOBBIIIEHHBIM cofepkaHueM kanblus [Blinova, 2016]. Hamm skcnepumenTansHble paboThl Ha
OoratoM MuHepoTpopHOM O00JO0TE B HEHTPaJbHOM yacTh MypMaHCKOM 0OJIacTH MOKa3ald, YTO OombLIast
IUIOIAAb M3y4eHHOro Oomnota (69 %) Obula 3aHsATa MOYBAMH HEHTPANBbHOW PEakUUH, ¢ HEOOJBLIMMH IO
mommany (13 %) ciraboKuCIBIMU ydacTKaMu B OKOJIO TiATol Yactu Oonota (18 %) mouBamu craboImenoqHoit
peakuuu ¢ rpagreHToM pH ot 5.9 no 7.9. OOBogHEeHHBIE MOYaXXHHBI ¢ pparMeHTaMu nonyisauuu E. gracile
HAXOIWJIMCh HAa IPAaHHULAX YYaCTKOB MEKAY CIa0OKHUCIBIMA M HEHTPaJIbHBIMH TI0YBAMH U MMEIN OOJOTHBIE
Bomel ¢ pH 6.7+0.2 um »snekrporpoBogHocThio 33+12 MkCwm/cMm (tabmmma 3). Ilpm sToM 3HAYeHUS
3JIEKTPONPOBOIHOCTH — Hambonee WHGOPMATUBHBI OTHOCUTENBHO JIOKAJIBHON BcTpedaeMocTH E. gracile n
CBSI3U C MUHEpaJIM3alrel MoYBkl, 4eM nokaszatens pH (tabmuma 4).

Tabsmma 3. Ilokasatenn MOYBEHHOM cpenbl B BereTanuoHHBIM nepuon 2014 r. B M30IMpPOBaHHBIX
OOBOJHEHHBIX MOUYaXMHAX ¢ ¢parMeHTamu nonymsiuuu Eriophorum gracile Ha 60moTe B LEHTPAIbHOU
gactu Mypmanckoi obnactu (MecroHaxokeHne Nell.1 mo criucky)

IToka3zaTenu
X SD min-max n
XapaKTepUCTHKH CPEJIbI
KucnorHocTh 1OYBEI 6.7 0.2 6.4-7.0
DJIEKTPOIPOBOAHOCTh, MKCM/CM 33.0 12.0 23-59 7

Tadauua 4. Koapduumentsl perpeccun 1 CTaTUCTUKA ISl aHAJIM3A CBSA3M YKCIa T€HEPaTHBHBIX MOOEroB
Eriophorum gracile ¢ KHCIOTHOCTBIO M YPOBHEM 3JEKTPONPOBOAHOCTH TMOYBEHHBIX Boh (2014,
MecToHaxoxaeHue Nell.1 mo criucky).

BenmnuuHEL Coeff. SE t p R
[lepemenHbie
Yucio reHepaTHBHBIX TOOEr0OB -151.84 103.86 | -1.46 0.22
KuciaoTHOCTE TOYBEI 21.82 14.82 1.47 0.21 0.00
DnekTponpoBoaHocTh, MKCM/cm | 0.58 0.23 2.53 0.06 0.41

Ipumeuanue. BriOOpKa JaHHBIX ObLIa COCTaBIICHA 110 CEMH M3MEPEHHUSIM BOIHOM cpelbl B MOYaXHHaX (B Tpex
(parMeHTax MOMYJISAINN ABAXK/IBI 32 BETETAIIMOHHBIN IEPHO/, B OMHOM — oauH pa3). Coeff. — koadGuLMeHT perpeccuy,
SE — cranjapTHas OmHuOKa,  — KPHTEPHA, p — YPOBEHb 3HAUMMOCTH, R’ — KO3((QHIMEHT JeTepMUHAIIHH.

K coxanenuro, JaHHBIE IO AIIEKTPOIIPOBOJAHOCTH OOJIOTHBIX BOJ PEIKO MPUBOMAATCSA B JUTEPATYpE.
Jaxxe B paboTax 1Mo 3KOJIOTHYECKUX IIKATaM UCIOIb3YeTCs TOIBKO KUCIIOTHOCTh MIOYBEHHOU CPEIIBI, TPHIEM
C MMPOKUMH Juana3zoHamu juia rpaganuii [Landolt et al., 2010; Ellenberg et al., 2010; Dengler et al., 2023].
B pesympTaTe MmO 3THM MIKanmaM MOXKHO CJeNaTh JIMIIb TPYOBId TMPOTHO3 O BCTPEYAEMOCTH BHIA B
KOHKPETHOM MECTOOOWTaHWH, U MX HEBO3MOXKHO HCIOJB30BATh JUISl MOMCKA TMOMYISIUNA PEAKUX BUIOB B
peruone (tabmuma 5).
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Ta6auna 5. 3navenus mkan Landolt et al. (2010), Ellenberg u Leuschner (2010) u Dengler et al., (2023) B

oTHomeHun peakunu noussl (pH) mis Eriophorum gracile n namm nannsie (2014).
pH
pH pH pH (MecTOHaxOXAeHHE
(Landolt et al., 2010) | (Ellenberg et al., 2010) (Dengler et al., 2023) Nel 1.1 o cricky)
0amn | eAMHULBI Oamn CIMHUIIBI Oamn CIMHUILB! | €AUHULBI
3—-1 |45-75 4 5.5-6.0 39-1 - 6.4-7.0

Ilpumeuanue. bann — nepsast uudpa 03HAYACT CTYIICHB, BTOpas — BapuabenbHOCTh npu3Haka (I —ManeHbKasi,
Il — GompImast), eAMHUIIBI (Hana30H) — KACIOTHOCTh TIOYBHI YKa3aHa HA OCHOBAHHU TIepecyeTa 3HAUCHUH 0aioB.

Oco0eHHOCTH (P TOEHOTHYECKOT0 OKPYKEHHS BH/IA

B nenom no o6nactu moAXoASAIMX OHMOTOMOB, I'ie MOXKET pactu Eriophorum gracile — cpaBHUTEIBHO
Mano. OTO — OCOKOBBIE TOMH, MOYaKMHBI M Oepera HEOONBLIMX M MENKHX 03€p OOraThix MHHEPOTPOQHBIX
6onot [Chernov, 1954]. [TogobHbIe MecTOOOUTAHHS XapaKTEPHBI IS 3TOTO BUAA MO BceMy apeaiy [Johnson,
Steingraeber, 2003; Lansdown, 2013]. borateie MmuneporpodHsie Oonora B MypMaHCKOH 001aCTH — PEOKO
BCTPEUAIOIINICS THII U3-32 OYCHb OTPAaHMYEHHON BCTPEUaEMOCTH BBICOKOKAIBLIMEBBIX TOPHBIX opoa. [Toka
W3BECTHO MEHee JAecsiTKa TaKuX pPErHoHaibHbIX OosorT [Blinova et al., 2017]. Omnako yka3aHus Ha
BCTpeuaeMocTh E. gracile B paHee OOHapy:KEHHBIX 00JOTax MOI'YT HNPUBECTH K HOBBIM HAXOIKaM 3THX
peAKuX OMOTOMOB.

HenaBHo oOHapy:XeHHbIE YHUKAIbHBIC TONMU C JOMHHHPOBAHHEM B HEKOTOPBIX MecTax Eriophorum
gracile — BTopoit Tinm Mectoobutanuit [Kuznetsov et al., 2019; Kutenkov et al., 2020], e orMeueH Bua. ITo
— Takke penkue mo cebe OuoTOnbl, TpeOymouye albHEeWHiero u3ydeHus. lIpennonoxutenbHO, OHH
SBIISIIOTCA PEIUKTOBBIMH, KaK W B NPUMOpCKoOW Mpnanmuu u AHIVIMM, C APYTMMH PEIKUMH BUAAMU
[Conaghan, Sheehy Skeffington, 2009; Chatters, Sanderson, 2014]. CompoBoxnatomue E. gracile BUIBI
CXOXH M B MJCHbKMX M B OONBIIMX MONYNALUAX B MprnaHauu ¥ AHIIIMHM, a TakKe B MYPMaHCKHX, H
BeAyIMM (aKTOPOM pa3Mepa MOMYyJSLUA OcTaeTcs CTAOMIBHO BBICOKUH YpPOBEHb OONOTHBIX BOI B
codeTaHuH ¢ OONIBLION MiIomaabpi0 00BoAHEHHBIX yuacTkoB [Conaghan, Sheehy Skeffington, 2009; Chatters,
Sanderson, 2014; Blinova, 2016].

Ha espomeiickoit wactu Eriophorum gracile sBnsieTcsi AUarHOCTHYECKHM BHIOM co01030B Caricion
lasiocarpae Vanden Berghen in Lebrun, Noirfalise, Heinemann et Vanden Berghen 1949 (Syn.: Eriophorion
gracilis Preisg ex Oberdorfer) u Saxifrago-Tomentypneon [Kasermann, Moser, 1999; Peterka et al., 2017],
pacmmmpsisi cBOW (HUTOLEHOTHYECKHH apeas B cooOmecTBax cow3a Chamaedaphno-Sphagnion obtusi
(moncorwo3 Chamaedaphno-Comarenion) B 3anagHoii Cubupu [Lapshina, 2010]. Crout OTMETHTBH, UYTO
knaccugukanus coroza Caricion lasiocarpae cnopHa W TOCToSHHO mnepecMmarpusaercst [Lapshina, 2010;
Smagin, 2012].

CoobmiectBa cotoza Caricion lasiocarpae Henb3s Ha3BaTh peAKUMH. HeT TOYHBIX AaHHBIX, KaKyIO
IUIOIAAb OHU MOTYT OXBaThIBaTh, HO B mpenenax Poccuiickoit dexepaunu 310 OyAeT COCTABIATH MEHbIIE
8.9% muromaan, KOTOphle MPUXOAITCS Ha Bce Oomorta [Vomperskiy et al., 2011; State report ..., 2018].
[IpeanonoXuTenbHO IUIOMAABL COOOIIECTB, B KOTOPBIX €CTh momyisiuuu Eriophorum  gracile,
He3HauuTenbHa. Tak, HECMOTpPS Ha YCTOHYMBYIO CBA3b C COOOLIECTBAMH OINpPENENEHHOTO COI03a, €ro
BCTPEYaEeMOCTh B HUX Ha oro-soctoke 3amagHoit Cubupu cocraBmser 10-17% [Lapshina, 2010]. ITostomy
VSI3BUMOCTh JaHHOTO BHJA IO apeayly CBs3aHa ¢ OTPaHMYECHHOH IUIOMIAagbI0 MECT MPOM3PACTAHUS M YACTO
MaJCHbKOM IUIOMIAbI0 TOMYJSALMH H3-32 HEOOJNBILOr0 YKCIAa TEeHEPaTHBHBIX OCOOed W HM3KOH
BEPOSTHOCTBIO TOMAJaHUSl Pa3HOCHMBIX BETPOM CEMSH K IMOATOIUIEHHBIM YyuacTkam [Blinova, 2022].
EcrecTBeHHYI0 penKoOCTh 3TOro BUIA YCHJIMBAET W aHTPONOI'CHHBIH (PaKTOp: TOMKHE COOOIIECTBAa 4YacTo
MPEACTABIAIOT COO0H 00BEKThI MENUOPALMH U OCYILICHHS.

JImMuTHpYIOIIHE IKOJIOrHYecKre (PAKTOPHLI Ha CeBePHOIl IPaHHIle PACIPOCTPAHEeHUsI BUAA

B Kpachoii kuure MypmaHCKoW 00JacTd cpenu JTUMHTHUPYIOIIMX (AKTOPOB W YIpo3, TaKHUX
OYEBHIHBIX AJISI BOAHO-OONOTHBIX BHJAOB, Kak Topdopa3paboTku, Mennopanus, yHHUTOXKEHHE OONOT mpu
CTPOUTENBCTBE, MPHUBOAALINE K TPAHC(HOPMALUU T€OXUMUYECKOI0 U THAPOIOTUIECKOTO PEKUMOB, YKa3aHOo,
YTO HE MU3BECTHHI OMOJOTMYECKHE JTUMHUTUpYIomue GakTopbl. B xome manHON pa®oThl AjIsl JaHHOTO BHIA
BBISIBJICH OAWH M3 OCHOBHBIX (DaKTOPOB, OIMpPENENSIOIINX MPOJBIKEHHE BUIA HA CEBEp — KIMMATHYCCKUH.
Taxoke cnenyer 3aMeTuTh, Uto Eriophorum gracile — cnaOblii KOHKYPEHT B TEX MECTOOOMTAHUSX, KOTOPbIE
SABIISIIOTCA AJIS1 HEro XapakrepHeiMu (coto3 Caricion lasiocarpae). OH He MOXKET KOHKYPUPOBATh C TAKUMHU
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JOMHHAaHTHBIMH BuJamH, Kak Carex lasiocarpa wn ppyrumu. Ocobu E. gracile BcTpeuaioTcs B
Malo3aceleHHBIX JAPYTMMH BHIAMH pAcTCHHH MOYaXMHAX C BBICOKUM YPOBHEM OONOTHBIX BOJ.
Bruonornueckumu OapbepaMu BBICTYNAIOT U CHOCOOBI pacceneHUs. AHEMOXOpHS B YCIOBHAX TOMNEH
CIIOCOOCTBYET PACCENCHUI0 JAaHHOTO BHJA B OTHOCHTEIBHO MOCTOSHHBIX YCIOBHSIX cpeabl. OQHAKO, TaKue
MECTOOOHUTaHMS — SAMHUYHBI AJIsl JaHHOTO BHJA M B MypmaHcKkol o01acT 1 1o Bcemy apeainy. Ha Gorateix
MUHEPOTPO(PHBIX O0I0TaX C BHICOKOKOHTPACTHBIM IMOKPHITHEM (BapHaOenbHbIE y4acTKH IO KHUCIOTHOCTH
MOYBHI, TUIOMAAN OOBOJHEHHBIX YYaCTKOB M YYacCTHIO JPYIMX BHIOB) aHEMOXOpPHsS JaeT HEe3HAUHTENbHBbIC
[IAaHCHl HAa paclpoOCTPaHEHHWE M CaMONOAJAEp)KaHWe Nonyisanuil. Takke MO JINTEepaTypHBIM JaHHBIM
W3BECTHO, YTO NPOLEHT HEKAYECTBEHHBIX CEMsH B MOMYJSLHIX 3TOrO0 BHIA — BECbMa BENHK (0KOmo 95%)
[Barr, 1996]. OToT nmokazaTens Taxke ABIsSercs 0apbepoM IS PENPOLYKTHBHOTO BO30OHOBIIEGHHS 0CO0EH B
MOMYJISIIMAX 3TOTO BHA U TpeOyeT JanbHEHIIero n3yyeHus.

Hcropuyeckuii myTh BUIa U TaHHBbIE OTHOCHTEIbHO PEJIMKTOBOI0 CTATYyCa MECTOHAXO0KIEHU

B Mypmanckoii obnactu nonynsuun Eriophorum gracile pactionoxeHnbl BOJIM3KM Hanbonee KPYMHBIX
pek u o3ep OacceitHoB benmoro m bapeniieBa mopsi. CaMbIMU KPYITHBIMH W3 BCEX MYPMaHCKHUX TTOMYJISIIIHIA
SIBJIAFOTCSL TIOHOMCKIE, OCOOCHHO YHUKAIILHBI OHH B CPEJTHEM TCUSHHH, T/Ie CTA0MIIBHO CYIIECTBYIOT YCIOBHUS
Me30TpoHBIX Tomeid. Ha HEeKoTOphIX 03epax W TONMKHX OOJOTax MPUMOPCKOro nodepexns Wpranmauu u
FOKHOW AHTIIMH Takke OOHApY>KEHBI KPYITHbIE MONyNsAnuu E. gracile ¢ 4ucioM TeHepaTHUBHBIX MOOETroB
Oonmpiie dyersipex Thicsiy [Conaghan, Sheehy Skeffington, 2009; Chatters, Sanderson, 2014].
HckmrountenbHple MOMYISIIUN 3TOTO BHJA C YHCICHHOCTHIO TE€HEPATHBHBIX IOOETOB IO IECSTU THICSY
n3BECTHBI U B BocTouHOM @panumu [Guyonneau, 2006]. IIpeanonaraercs, 4To0 COBpeMEHHbBIE TONMYJIALNN E.
gracile — peNHUKTOBBIE W SABISIOTCS OCTaTKaMH TNPEXKHHUX Oonee KpymHoro pasmepa [Conaghan, Sheehy
Skeffington, 2009; Hajek et al., 2011; Dite et al., 2018]. OpmHako BO3pacT ITHX PETUKTOB SBISETCS
JIICKYCCUOHHBIM.

OCOKOBEIE — TpeThe KpYITHOE CEeMEHCTBO OMHOMONBHBIX (>5600 BHmoB, 95 pomos) [Larridon et al.,
2021], mpeacraBUTENN KOTOPOTO YACTO BCTPEUAIOTCSA B OOJNIOTHBIX MECTOOOMTAHUAX 1O BCEMY 3E€MHOMY
mapy. Mckonmaemple HaXOIKH OCOKOBBIX B EBpoIe MaTHUPYIOTCS MalleOreHOM W BKITIOYAIOT PSIIT BEIMEPIINX
takcoHoB [Friis, 1985; Jiménez-Mejias et al., 2016]. HMckomaemble mnomsl  Eriophorum gracile B
deHHOCKaHIUU U3BECTHHI ¢ HeoreHa [Burgh, 1978; Friis, 1985]. Kimmat HeoreHa M3MEHSIICS OT TEILIOTO U
BJIQKHOTO CYOTPOITMYECKOro K OoJiee MpoXIagHOMY CE30HHOMY, HO, BCE K€, 0e3MOpPO3HOMY, BEUHO3EICHbIE
TPOMTMYECKHE Jieca CMEHINCh CHaJalla JIMCTONAHBIMHI, a 3aTeM XBOWHBIMHU Jiecamu [Grimsson et al., 2007;
Linkina, Petrova, 2015; McCoy et al., 2022]. [IneficTonieH 03HaMEHOBAJICS YK€ CEPbE3HBIM TOXOJIOAAHUEM C
Yyepeoi ONIeZIeHeHNH M TOSBIICHHEM apKTO-alIbIMHACKUX BUIOB. B romoreHe chopMUpOBaINCh OCHOBHBIC
4epThl COBPEMEHHOr0 KiauMaTa u pactutenbHocT [Lavrova, 1960; Sjogren, 2021]. Hckomaembie oCcTaTKu
pacTeHui MpeapIaIynuX 3mox B MypMmaHCKOH 001acTH, B OCHOBHOM, OTHOCATCS K TonoreHy [Lebedeva,
1977, 1983; Tolstobrova et al., 2016; Korsakova et al., 2019]. V3 yHHKanbHBIX AOKA3aTENbCTB IAEKAX
KJIIMMAaTHYeCKHUX SII0X H3BECTHHI TONBKO majne3oickue [Kirichenko, 1970] m nmeBonckme [Krishtofovich,
1966]. PacTuTenbHbIN TOKPOB MO3THENEIHUKOBDS ObLT HECOMKHYTBIN M BKITIOYAJl BUJIbI, pa3HOOOpa3HbIC KaK
M0 JKOJIOTHH, TaK W MO TeorpauueckoMy mpoucxoxjaeHnto. B Kapemun oOHapyxeHO MHOT'O TBUIBIIBI
MyLIMIEI B TTajieocoolecTBax ¢ Eriophorum vaginatum — Sphagnum (S. magellanicum, S. angustifolium, S.
fuscum), rocnoacTBoBaBIIuX okono 6400-4200 n. H. (atmantuk — cyoOopean) [Filimonova, 2020]. Hns
MypmaHCKol 007acTH W3 COOBITHI TONIOIIEHA IO MaTephaliaM CIOPOBO-TIEUTBIIEBOTO aHAN3a Ba)KHBIM
SIBJIICTCSI CYIIIECTBOBAHME, a 3aTeM oTcTynanue okojio 2000 et Ha3ax qpeBeCHON pacTUTENLHOCTH, TaM, TIe
ceifuac pacronaraercs 3oHa TyHAp [Kremenetski et al., 1997; Kremenetski et al., 2004; Sapelco et al., 2016].

Kopotkuit 0030p maneoreorpa¢uu permoHa TOKa3bIBaeT ONarompusiTHbIE YCIOBHS IS
CYIIECTBOBAaHUS TONyNsAuii Eriophorum gracile B MypMaHCKOW 007acTd C cepeauHBI HEOreHa JIo
IJICWCTOINEHA U C aTJIAHTHYECKOTO TIepHoJia 10 HACTOAIIEEe BPeMsl M0 UCKOIMaeMbIe OCTATKaM, XapaKTePHBIM
JUT  OTIPENENICHHOTO BpPEMEHH M COOTBETCTBYIOIIEMY KiuMary. OIHAKO XOIOMHBIM IOCIEIeTHUKOBBIN
KIIUMAT HE COOTBETCTBOBAJ HU POCTY JIPEBECHOI paCTUTEINBHOCTH, HA TIOPOTY XOJIOJAOCTORKOCTH E. gracile —
€IMHCTBEHHON IyIIHNIIE C IUPKYMITOJSIPHBIM apeasioM, MPEACTaBISIONIed OOpearbHyl0 TPYIITY, OH OBLT
ONmaronpusaTeH Uil MUPKYMIIONSPHBIX MTYIIUI] apKTUYECKUX TPYIIT apeayioB, KOTOPhIE B HACTOSIIEE BpeMs
JOCTUTAIOT KpaiiHero cepepa peruoHa. [IpenmnonokuTensHO BUA CMOT MEPEKUTH JSTHUKOBOE MOKPHITHE B
CeBEpHBIX pedyruymax, a He MUTPHUPOBAI U3 I0KHO-EBPONEHCKUX. PenponykTuBHele cTpareruu E. gracile
He 3(QQEKTUBHBI Naxe IS KOJOHM3AIMHA COBPEMEHHBIX PaCcTHUTEIbHBIX coobmiectB [Blinova, 2022], u
AKTUBHOE pacCeleHHEe MPUCYIIE BHIAM C MIHPOKOH JKOJOTHYECKOH aMIUTUTYAOH, YeM CTEHOOHOHTaM
[Bhagwat, Willis, 2008]. M3yuas BumoBOe 60raTcTBO MECTOOOMTAHUI ¢ XapakTepucTukamu cpeapl (pH) mo
KIIMMaTHYECKOMY TpajuleHTy, KOTOpblil coorBercTBoBan [lnelicroneHoBomy mans CesepHoil EBpasun,
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BbICKa3aHa THUIOTE3a O TOM, 4YTO Haubojee 4YacTO BCTPEYAIOUIMECS HCTOPUYECKHE OMOTOIIBI
XapaKTepU30BAIIUCh YMEPEHHBIM KOJIMUYECTBOM OCAJIKOB W IMOYBAMU OT CJETKa KHCIBIX 10 HEWTpaJbHBIX
[Chytry et al., 2007]. B Mypmanckoii obnactu Mectoooutanus E. gracile COOTBETCTBYIOT STHM KPHUTEPHUSIM.

EBponeiickue nonymnsiunu Eriophorum gracile MOTYT OBITH PETUKTOBBIMH M CHIIBHO ITOCTPaIaBLINMU
B TIEpHOJ] IUICHCTOLEHOBBIX OJENECHEHUH B ceBepo-BocTouHONM yacTH denHockanmuu. B IlenTpampHON
EBpone, Ha 10%HON TpaHHIlE PACIPOCTPAHEHUs, NCUE3HOBEHHE MONMYIALIUN 3TOr0 BHAA MO CPABHEHHIO C
MO3IHENEIHUKOBBIM CYIIECTBOBAHHEM OTMEUEHO TOJBKO B HACTOSIIEE BpeMs B CBS3U C IIOOATBHBIM
noremenneM kiaumara [Hajek et al, 2011; Dite et al., 2018]. Takoe cokpalieHue apeana SBISIETCS
MIOATBEPKICHUEM €r0 YA3BHMOIO PEIMKTOBOro craryca. [IpmdeM ncuesHOBEHHME MOMYJALUN ATOr0 BHAA,
BO3MOXKHO, MPOUCXOIUT MO BCcel okHOM mepudepun. Takue nannele ectb s Mopaosun u YUyBammu
[Kiryukhin, 2004; Gafurova, 2021].

KnnMaTidaeckoe norernsieHne, OTMEUEHHOE B TIOCIEIHUE TO/bI Ha Beel maHeTe U B @eHHockaanu, o
CpPaBHEHUIO KJIMMAaTU4YeCKOM JAWHAMUKOM OT HeoreHa 10 TONOLEHa HE SBISETCS CONOCTaBHUMO
KpynHoMacmtaOHbIM. Ero yrposza 3akimioyaercsi B OTPOMHOM CKOPOCTH HPOHMCXOAALIMX IPOIECCOB
[Overpeck, Cole, 2008], KoTOpble MOT'YT IPUBE3TH K CEphE3HBIM M3MEHEHUsIM OropazHooOpasus. Panee Mbl
OTMEYalli, YTO COBPEMEHHOE MOTEIICHUE MOXKET OTPULATENBHO BIMATH HA YHCIEHHOCTh TMOMYJSAUN
Eriophorum gracile 8 Mypmanckoit obnactu [Blinova, 2022]. Ognako Ans JaHHOTO BHA TIOBBILICHHE
TeMIiepaTtypsl B coBpeMeHHbIX MacmrTabax (1-3°C) moxker ObITh HEraTUBHBIM TOJBKO B KOMOMHAIUHU ¢
YMCEHBIIEHHEM YpPOBHS OONOTHBIX BOA W IUIOLIATM OOBOAHEHHBIX MOYaKHH, HAaNpHMeEp, Ha OOrarhix
MUHepOoTpo(dHBIX Oonmorax. Tam, rae 3TUX OrpaHWYEeHUIl HET, Hampumep, B ycioBusax Toner I[loHolickoi
JeTIPECCHH, TOBBIILICHNE TEMIIEPATyphl MOXKET OJAroNpHsITHO BIMATH HAa YMCICHHOCTH M pa3Mep IJIOLIa M,
3aHrMaeMoll monymanuedl. Ho wkinMaTmdeckoe MOTENIEHHE MOXKET 3almycKaTh M JPYrHe MEXaHWU3MBI,
KOTOpbIE MOTYT INPUBE3TH K HMCUE3HOBEHMIO BHJA, HE TaKWE OUEBUIHBIC, KaK HM3MEHEHHE HKOJOTHU
MECTOOOWUTaHMH, HApUMep, NPoOIeMBbl B XKM3HEHHOM IMKIIE M BOCIPOU3BEACHUH ocobel. PermonanbHo
CTOMT YYUTHIBATh U TPEINOIOKUTEIBHO PEIUKTOBBINA XapakTep MectoobuTanHuid. [Ipobiema peauKkTOBOrO
XapakTepa KIIOYEBBIX 0OJIOT, a TaKKE€ MXOB MHHEPOTPO(HOr0 KOMIUIEKCA, MOIHUMAaeTca U Il TBepcKon
obmactu [Nosova et al., 2022].
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W OINpEAETeHbl JTUMHUTUPYIOIE (PaKTOpPBl A PAacCHpOCTPaHEHHUS! €ro MOMYJSLUA B CEBEPHBIX PErHOHAX.
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B Cmpamezuu coyuanvro-sxonomuueckoeo passumus Poccuiickoti @edepayuu ¢ HUSKUM YPOBHEM
8b16pP0OCO8 NApHUK08bLIX 2a306 00 2050 200a nocmasiena 3a0aua no 8X0AHCOeHU OMOEIbHBIX cyObekmog P®
6 9KCHepumMenm no OmpadomKe MeXaHusmMos O0CHUNCEHUSL YeNePOOHOU HeUmpAaIbHOCMU € NOCLe0VIOWUM
Macumaobuposanuem nOAY4eHHO20 ONbIMA, NOIMOMY NPUOPUMEMHbIM HANPAGIEHUEM AGIACMCS pa3eumue
KOMNIEKCHBIX HAVUHBIX UCCIe008AHULL 68 0baacmuy aoanmayuy K UMeHeHUsIM KIUMAama, MOHUMOpUH2a U
MOOENUPOBanUs NOMOKO8 Y21epood, OYeHKU NO2Iouaiouwiell CnocoOHOCMU IKOCUCEM, NOUCKA U BHeOpeHUs
nepedosvix MEeXHON0SUUECKUX NOOX0008 N0 CHUICEHUIO 6blOPOCO8 HAPHUKOBBIX 2A306, 8 MOM UUcCie
NPUHAMUS YNPAGIEHUECKUX peweHuti na ocHoge bue Jlama u uckyccmeeHno2o unmeniexma, mexsono2uti
NPUPOOONONBLIOBAHUS HA IKOCUCTEMHBIX NPUHYUNAX.

B nacmosuweii cmamve npeocmasnen onvim FO20pck020 20cy0apCcmeenHozo yHueepcumema no
opeaHu3ayuu UCcre008anuli 68 00IACMU MOHUMOPUH2A NAPHUKOBBIX 2A308, UHDOpMAYUsi NO OCHOGHBIM
peanuzyemMviM  NpOeKmam U GO3MONCHOCHIAX UHMeSPayuu UCCIe008amenbCkol NogecmKu 8  OU3aliH
00pa3068aMENLHBIX NPOSPAMM.

Knrwouegvle cnoga: cuHeprysi, yriepomHOE pErylIHpOBaHHE, 00pa3oBaTeNbHAs IPOrpaMMa, BBICHIAS HKOJIOTMYECKas
IIKOJIa

SUMMARY

The Strategy of socio-economic development of the Russian Federation with low greenhouse gas emissions until
2050 sets the task of including individual subjects of the Russian Federation in the experiment to work out mechanisms
for achieving carbon neutrality with the subsequent scaling of the obtained experience, so the priority is the
development of integrated research in the field of adaptation to climate change, monitoring and modeling of carbon
flows, assessing the absorption capacity of ecosystems, searching for and implementing advanced technological
approaches to reduce greenhouse gas emissions, including decision-making management based on Big Data and
artificial intelligence, environmental management technologies based on ecosystem principles.

This article presents the experience of Yugra State University in organization of research in the field of
greenhouse gas monitoring, information on the main ongoing projects and possibilities of integrating the research
agenda into the design of educational programs.

Yugra State University is a participant of urgent ecological agenda at regional, federal and international levels,
carrying out researches in the field of environmental dynamics and global climate changes at the international field
station "Mukhrino". At the station there is a unique infrastructure for multi-year year-round observations of
hydrometeorological parameters, greenhouse gas fluxes and biodiversity.

All studies conducted by YSU are aimed at obtaining reliable actual data on background volumes of natural
carbon dioxide emissions (CO, and CHy4) and carbon dioxide accumulation by natural ecosystems, establishing the role
of peat bogs in maintaining the gas composition of the atmosphere comply with the demands of the modern Russian
climate agenda.

At present, the University participates in significant federal projects: a pilot project of the Ministry of Science
and Higher Education of the Russian Federation to create carbon testing sites on the territory of Russian regions to
develop and test technologies to control the carbon balance and the Federal Scientific and Technical Program for
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Environmental Development of the Russian Federation and Climate Change in 2021 - 2030, as well as implementing a
number of key projects for industrial partners to assess the greenhouse gas budget, study biomass and biogas emissions.

In order to integrate the results of scientific research and the best research practices into the educational space in
2020 the Higher Ecological School of Yugra State University became a part of the Scientific and Educational Center
which allowed to launch new educational programs of higher and additional education.

The Higher Ecological School implements new educational programs for training highly qualified personnel in
the field of control, monitoring of carbon balance and decarbonization of the economy:

- higher education in the direction of 05.04.06 Ecology and Nature Management "Carbon regulation in a
changing climate". The program is focused on training specialists in the field of greenhouse gas monitoring, assessment
of carbon balance, corporate carbon regulation, implementation of climate projects;

- Additional professional education "Experience in organizing the work and technical equipment of the carbon
landfill", at the request of companies - "Carbon management and reporting of companies", "ESG transformation of
companies in the context of new challenges".

The demand for personnel trained in eco-climatic education programs is due to the adoption of documents and
programs in Russia aimed at decarbonization of the economy and green transformation.

Given the emerging educational landscape in the field of eco-climatic education, the university plans to
implement relevant programs of additional education for children and youth on the basis of the children's carbon site in
Shapsha:

- eco-climatic school for educators in the format of supplementary education program - "CLIMATLAB" (in a
distance format) to improve the level of methodological training and mastering the formats and mechanisms of
designing educational content for students within the global climate agenda.

- The program of additional education "Children's carbon polygon" for 8th-10th graders of school organizations
of Khanty-Mansiysk Autonomous Okrug - Ugra to form primary theoretical and applied competencies in the field of
eco-climatic education;

- The program of additional education for youth "Eco-climatic principles of urban space transformation (eco-
reconstruction)" (in a distance format) - to form basic applied competencies in the field of ecological design thinking,
technological entrepreneurship and creative technologies, climatic design of urban space.

The prospect of commercialization of the scientific results of the Project is the use of data to determine the
"baseline" for climate projects, consulting on the development and in the process of implementation of climate projects
commercial, public-private (municipal-private) and state enterprises and organizations of the regions of Russia to
achieve carbon neutrality, reducing transboundary carbon tax of exporting enterprises and the subsequent entry into
existing and newly created markets of international and Russian

The key events of the beginning of the 2023 field season are the implementation of additional education
programs in the format of advanced training courses for specialists of carbon test site "Experience of organization and
technical equipment of carbon test site" (https://vk.link/mukhrino, VKontakte page - https://vk.com/mukhrino) and the
Summer School for young researchers (https:/vk.link/mukhrino summer school, VKontakte page -
https://vk.com/mukhrino_summer_school) for undergraduate and graduate students.

During several days the leading experts will acquaint the students with the experience of greenhouse gas
monitoring at the polygon, equipment and research programs, and on June 5, all the participants will be able to
participate and share their personal experience and information about their own research at the round table "Carbon
Disposal Sites: Solving Research and Application Problems".

Thus, the synergistic effect of interaction between the scientific center and the higher school is seen in ensuring
national leadership of the university in scientific research in the field of greenhouse gas monitoring, development and
transfer of technologies of nature management on ecosystem principles, advanced training of personnel to solve
problems of low-carbon development in conditions of climate change.

Key words: synergy, carbon regulation, educational program, higher ecological school

CoBpeMeHHas KIIMMaTH4ecKas IIOBecTKa, Tpedyromas oT peruoHoB Poccuiickoit @enepannn pemieHuni
M0 aJanTalMyd 3KOHOMHKH K KIMMAaTHYECKUM HM3MEHEHHSIM, AMKTYET HEoOXOAMMOCTh (OPMHPOBAHUS
KOMITJICKCHBIX HAYYHBIX HCCIEAOBAaHUM B 00JIACTH MOHUTOPHHTA MTOTOKOB YIIIEpO/ia, OLIEHKH MOTTOMIAIONIeH
CIIOCOOHOCTH SKOCHCTEM M IIOMCKa HOBBIX TEXHOJOIMYECKHX I[IOJXOI0B IO CHM)XEHHIO BBIOPOCOB
MTapHUKOBBIX Ta30B.

IOropckuii rocynapcTBEHHBI YHHMBEPCUTET SBISETCS YYAaCTHUKOM aKTyalbHOM 3KOJIOTHMYECKOM
MOBECTKH HA PErHOHAIBHOM, (eiepaibHOM M MEKIYHAPOIHOM YPOBHSX, pealu3ys UCCIe0BaHus B 001acTH
OUHAMHUKH OKpYXalollel cpeabl W TI00ajdbHBIX HM3MEHEHHMH KJIMMaTa Ha MEXIyHapOAHOM IIOJIEBOM
craunoHape «MyxpuHo». Ha cranmoHape co3gaHa yHHKalbHAas HH(QPacTpyKTypa Uil NPOBEICHUS
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MHOTOJIETHUX KPYIJIOTOAWYHBIX PEXHUMHBIX HaOJIOJCHUI 3a THAPOMETEOpPOJIOrMYECKHMH MapaMeTpaMu,
MOTOKaMH{ MapHUKOBBIX Ta30B U OMOpa3zHOoOpa3uio.

3a Bpems CyLIECTBOBaHMA CTallMOHApa HAKOIUIEHBl JAHHBIE 10 pa3IMYHBIM  acleKkTam
(yHKUMOHUpPOBaHUS OOJOT: XapaKTEPUCTUKAM MHUKPOKINMAaTa, TUAPOIOTHYECKOMY PEXHUMY OOJIOT,
MPOLYKTUBHOCTH OOJIOTHOW PACTUTENBHOCTH, YTJICPOOHOMY OallaHCy, MHMKOJIOTHUYECKOMY Pa3HOOOpasmio,
XapaKTepUCTUKaM TOP(SHOH 3aleKu, CKOPOCTH JOITOBPEMEHHON akKKyMYJISIIUK Topda u mp.

CraumroHap BXOAUT B MEXAyHapoaHbIe ceTH sKonorndeckoro moHutopunra INTERACT (www.eu-
interact.org), PEEX, SecNet u sBnsiercss Hay4HbIM HOJUTOHOM IO M3YYEHHIO OONOT I HCCIIEA0BaTENeH CO
BCcero Mupa, BKIIOUeH B OOmepoccuiickuil peectp «YHHKalbHble HayuHble ycTraHOBKW» (YHY) B
coorBercTBHH ¢ D3 Ne 127 «O Hayke» u noctaHoBieHueM lIpaBurensctea PO Ne 429.

Ceromust craunoHap «MyXpHHO» pacHoiaraeT COBPEMEHHOW mNpuOOpHOH ©a30ii, aBTOHOMHOM
CHCTEMOM H»HeproodecneueHrsl U3 COJIHEYHBIX MaHeleld M BETpOreHepaTropa, FOTOBUTCA K BBOAY JIMHUS
aNeKTponepenad A oOecriedueHHs OecriepeOOMHOrO 3JeKTponuTaHus. Peanmsanuss MopepHH3aLUN
AJIEKTPUYECKON T'eHepalliy cTajla BO3MOXKHA Onarogaps moazepx ke HepTsHod kommnanuu «PocHedTb» 1
[IpaButenscTBY XaHThI-MaHCUIICKOTO aBTOHOMHOTO OKpyra-tOrper.

B 2020 rony FOropckom ynuBepcutere npu nogaepxkke rpanrta [IpaButenscra TromeHcKol oOmacTu
u 3anaano-Cubupckoro HOLL mupoBoro ypoBHs co3pana JlabopaTopust 5KOCUCTEMHO-aTMOCEPHBIX CBSI3eH
necobonotHbix KomiuiekcoB (JIDAC JIBK) mox pykoBoactBom Beaymiero ydyenoro Tumo Becaia,
npodeccopa yHuUBepcuTera XenbcHHKH. OpHOW H3 3amad  J1abopaTOpuW  SIBIISIETCS  OpraHM3aLs
uccienoBaHui (YHKIMOHUPOBAHUS JIECHBIX U OOJIOTHBIX KOMIUIEKCOB 3amanHoi Cubupu ¢ mpuMeHeHHueM
COBpPEMEHHBIX METOAOB W oOopynoBaHus. llpeamomaraercs opraHu3anys MOHUTOPHHIA YIJIEPOAHOTO,
BOJIHOT'O IIMKJIOB JIECHBIX U OOJIOTHBIX SKOCHUCTEM, OMOPa3HOOOpa3usi, MUKPOKINMATA.

HaxkorieHHBIH ONBIT HCCIIENOBaHUN B 00JaCTH IOTOKOB MAPHUKOBBIX T'a30B M YIJIEPOAHOro OanaHca
no3Bonu FOropckomy rocyjapcTBEHHOMY YHUBEPCUTETY:

® BOWTH B MWJIOTHBINA MPOEKT MUHUCTEPCTBA HAYKH U BhIcIIero oopazoBanus Poccuiickoit @enepanun
M0 CO3JaHMIO HAa TEPPUTOPHH PErHOHOB Poccry kapOOHOBBIX MOJIMIOHOB IJISi pa3paOOTKH M WCIBITAHUN
TEXHOJOrWH KOHTponsi yriepoxHoro Oananca (Ilpmkas MwunucTepcTBa HayKHM W BBICIIETO OOpa3oBaHUs
Poccuiickoit @enepanun ot 21 suBaps 2022 r. Ned2 «O BHeceHnn usmeHeHuil B Ilpukxa3z MuHuctepcrsa
HayKd W BbIcuero ooOpasoBaHusi Poccuiickolt @enepanuu ot 5 ¢espanst 2021 1. Ne74 «O monuronax mmnst
Pa3pabOTKH ¥ UCTIBITAHUM TEXHOJIOTHI KOHTPOJIS YIIIEPOIHOro OalaHCa») U MOIyYUTh CTaTyC KapOOHOBOIO
MOJIUTOHA;

® BKIIIOUUTBhCA B peanmzanuio  DenepasbHOl  HAyYHO-TEXHHUYECKOHM TMporpaMmbl B 00iacTu
sKonoruueckoro paszputus Poccuiickoit @enepaunu u knmumatuyeckux uaMeHeHuit Ha 2021 - 2030 ronpi,
yrBepxkaeHHOH IloctanoBnennem IlpasutensctBa P® ot 08.02.2022 Nel33, Boiitm B coctaB HaywHo -
00pa3oBaTENbHOrO IIGHTPA MOHHMTOPHHIA KIMMATHYECKH AaKTHBHBIX BEIIECTB «YTIEPOd B IKOCHUCTEMAX:
MOHUTOPUHI», KOTOPBIH co3gaercs Ajs pa3paOOTKH HALMOHAJIBHOMW CHCTEMBl MOHUTOPHHTA OIOKeTa
yIaeposa B Ha3eMHBIX SKOCHCTEMAX;

Bce uccnenoBanus, npoonumblie IOI'Y, HampaBiieHbl Ha MOMy4YEHHUE JOCTOBEPHBIX (HaKTHUECKUX
MaHHBIX O (DOHOBBIX OO0BEMax MPHUPOMHONW OHMHCCHU yriepoaconepxkamax TrazoB (CO, m CHy) wm
AKKyMYJSILUN YTJIEKUCIIOTO Ta3a MPUPOIHBIMH SKOCHCTEMaMHM, YCTaHOBJICHHWE POl TOp(AHBIX 0O0JO0T B
MOJJICpKAaHUK Ta30BOTO COCTaBa aTMocdepbl M HMEIOT MpsIMOE OTHOLIEHHE K peanu3auuu YKasza
[Ipesupenta «O coKpalleHHMH BHIOPOCOB NAapHUKOBBIX Ta3oB» oOT 4 Hos0ps 2020 roma Ne666,
HammoHansHOrO miiaHa MEpONpHUATHI MEpBOro dTama aJanTallid K M3MEHEHHSAM KIMMaTa Ha MepHof 10
2022 ropa, yTBepkaeHHoOro pacnopsbkenueM IlpaButensctBa Poccuiickoit ®enepaunn ot 25 nexkadps 2019
roga Ne 3183-p, u Knumatuueckoil noktpunsl Poccuiickoit @enepanyy, yTBEPKICHHON paclopsKEHUEM
[Ipesunenta Poccuiickoit ®enepaumn ot 17 mekabps 2009 roma Ne 861-pn m ApyrHM 3HAYUMBIM
JOKYMEHTaM B 00JIACTH YIJIEPOTHOIO PEryJIupOBaHHUS.

3a mocienHee BpeMs YHHBEPCUTETOM BBIIOJHEH PSI IMPOEKTOB IO HCCICAOBAHUIO OroKeTa
MAapHUKOBBIX Ta3oB, OMOpa3HOOOpasus M NPUPONOOXPAHHONW LEHHOCTH HA TEPPUTOPHM JIMIICH3UOHHBIX
YYacTKOB HE(TAHBIX MecTopoxIeHui mo 3akasy kommanuii OOO «["aznpomHedTh-Xantoc» n «CaybiM-
[lerponeym [deBenonment H.B.». Pe3ynpraThl MccienoBaTeNbCKUX MPOEKTOB MOTYT OBITH HCIIONB30BAHBI
HeQTAHBIMUA KOMIAHHUAMH, KaK OCHOBA JUIS OLEHKH BO3MOXHOCTH peai3allii Pa3IMYHbIX KIHMAaTHYECKUX
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MPOEKTOB, HANpaBJICHHBIX Ha COKPAILICHHWE BHIOPOCOB MApPHUKOBBIX Ta30B M YBEIMYCHUS MOIJIOMIAIOLICH
CIIOCOOHOCTH HAPYIIEHHBIX HKOCHCTEM, T.€. CIIOCOOCTBYIOLIMX BOCCTAHOBJICHUIO YIIIEpOIHOro OanaHca.

B oxta6pe 2021 roga YHUBEpCUTET MPUHAJ YUacTHE B Pa3pabOTKe MONb30BATEIBCKOIO TEXHUYECKOTO
3aJaHds W TpoToTHIa HH(popMaumoHHOH cuctembl (manee VMC) ansg ydera BBIOpOCOB M TOTJIOLICHHUI
MApHUKOBBIX ra3oB Ha Oaze nudpooit mnardopmsl [TIAO «Coepbank» mox pykoBoactsom B.B. I'aBpuiosa.
Ilo nToram coBemanus y 3amectutens IIpencenarens IlpaBurensctBa Poccuiickoir @enepannn A. HoBaka
ObUT OTMEYEH TMONOKUTEIbHBI ONBIT peaqu3aluyd MHJIOTHOTO INPOEKTa Ha TEPPUTOPUH XaHTHI-
Mamcuiickoro aBToOHOMHOro okpyra — lOrpel. Munsnepro Poccun npeanoxeno npopaboTatb BO3MOKHOCTD
coznanus win uaTerpanuu MC nns ropuandeckux aui orpacin TOK B MUIOTHBIX pernoHax.

Taxk xe B 2021 rogy FOropckum rocymapcTBEHHBIM YHHBEPCUTETOM Ipu mozanaepkke IlpaBurenscrBa
OKpyra WHHUIMHPOBAHA peaIM3alMs MPOeKTa IO CO3AAHMIO MEXKIYHAPOJHOrO IEHTpa IO OLEHKE WU
Bepuukanuu yraepoanbix exauHul «KapOon [ara LleHTp» M pernoHanbHOW CHCTEMBI MOHHUTOPHMHIA 3a
MOTOKaMH{ TApHUKOBBIX ra3oBy («CrcTeMa MOHUTOPUHTA ITAPHUKOBBIX Ta30B»).

Peanuszamuss mpoekTa MO3BOMUT BHECTM CYILECTBEHHBIM BKIAJ B pa3BUTHE PETHOHAIBHOU W
HAIlMOHANIbHOM cUcTeMbl MOHHTOpHHTra (Qopmupyemoii B pamkax peanuzauun PHTII B obmactu
9KOJIOrHYecKoro pasButusi Poccuiickoit Penepanuu u kmumMatndeckux n3mMeHennit Ha 2021-2030 rogsl) u
MPOTHO3UPOBAHUS BBHIOPOCOB MApPHUKOBBIX I'a30B, YYaCTBOBATh B CO3JAHHWU HOBBIX PBIHKOB, CBS3aHHBIX C
peanu3anyel MPOeKTOB MO COKPAILEHHIO BHIOPOCOB MAPHUKOBBIX TAa30B M YBENWYCHUIO UX IOIJIOLICHUS,
MOATrOTOBKH BOCTPEOOBAHHBIX CIICLMAIMCTOB B 00JIACTH YITIEPOJHOTO PEryIUpPOBaHHUS.

[Ipoext HanpaBieH Ha:

- co3zaHue WHQPACTPYKTYypHl Al HEMPEpPHIBHOIO MOHHTOPHHIAa MApHUKOBBIX Ta30B B LEMAX
obecriedeHys] JOCTOBEPHON OLEHKH NaHHBIX AJIsl pacdeTa yrJIepoAHOro OajaHca pernoHa M (DUKCAIMIO
OTKJIMKa MPUPOJHBIX SKOCUCTEM Ha KIMMAaTU4YECKHE N3MEHEHHS,

- (hopmupoBaHue 6a3bl JAHHBIX O MOTOKaX MApHUKOBBIX TAa30B U OCOOEHHOCTSX ()YHKIMOHHPOBAHUS
€CTECTBEHHBIX M HapYIICHHBIX 3KOCHCTEM IJIsl 0OeCreueHHs NPUHATHSA YIPaBICHYSCKUX PELICHUH B LemsX
obecriedeHysl HU3KOYTIIEpOIHOTO IPUPOIOIIOIb30BAHNUS;

- o0ecriedeHHE TOATOTOBKM HAKOIUIGHHS OKCIEPTH3bl B OOJIACTH TEXHOJNOTUH CHUIKECHUS
AQHTPOIIOT'CHHOI'O BO3JECUCTBHS M YIPaBJICHHUS YIJIEPOJHBIM OalaHCOM B LENSX IKCIEPTHO-aHATUTUYECKON
MOAEP>KKN OpraHU3aLni;

- pasBUTHE M  pEANIM3alUI0  aKTyaJbHBIX  O00pa3oBaTENbHBIX  MPOrpaMM  IOATOTOBKH
BBICOKOKBAJM(HLIUPOBAHHEIX KaZApOB B 00JacCTH HOBEHIIMX METONOB 3KOJIOTMYECKOr0 KOHTPOJIS,
MOHHUTOPUHT yIJIepogHoro OamaHca, AEKapOOHU3aIMU SKOHOMHKH W TIEPCHEKTHBHBIX TEXHOJOTUH JUIS
HU3KOYTJIEPOAHON HHIYCTPHH, B TOM YHCIIE, Yepe3 IPOrpaMMBbl BBICIIETO U JAOTOJHUTEIBHOTO 00pa30BaHMUsL.

[IpoextoM mpegycMaTpUBAETCs OpraHMU3alMs CETH M3 IATH CTAaHIMNA MOHHTOPHHIA MapHUKOBBIX
ra3oB: «MyxpuHo» (MomepHu3auusi ¥ gHoocHameHue), «Hymro» (ocnamenue), «KoHmuHCKHE o3epay
(ocHamenue), «Canbimy» (ocHamenue), «CaMoTIop» (OCHAIIEHHE).

PasBopaunBaemasi ceTh HA3eMHBIX IYHKTOB MOHMTOPHMHIA B THIIOBBIX JKOCHCTEMaX, IO3BOIUT
MOJTy4aTh JOCTOBEPHBIE JAaHHBIE O MOTOKaX MapHHUKOBBIX Ia30B, MX IMOIJOLICHHUAX pENpe3eHTaTUBHBIMU
HKOCHUCTEMaMH, HCIOIb30BaTh MX Ui pacuéra yriepoaHoro Oamganca IOrpbl M yduThIBaTH UX B KayecTBE
(hOHOBBIX 3HAUEHHH 1151 OLIEHKU «JOMOTHUTEIBHOCTHY TPH PeaIn3alii KITMMAaTHIECKIX MPOEKTOB.

B nmensx wHTErpanmuu pe3yiabTaTOB HAyYHBIX HMCCIENOBAaHUM M HAaWIYYIIUX HCCIEI0BATENBCKUX
NpakTUK B oOpasoBaTenbHOe npocTpaHcTBO B 2020 romy Beicmras skonmormueckas mkona FHOropckoro
rOCYAapCTBEHHOI'O YHHMBEpPCHTETa BOILIa B cocTaB HayuHo-00pa3oBaTenbHOrO IEHTpa. JTO MO3BOJIUIIO
obecrieunTh BKIJIIOYEHHWE B 00pa30BaTENbHBIA MpoOLECC BEAYIIMX HAYYHBIX COTPYAHHMKOB LIEHTpA,
aKTyaJlbHBIH AW3aiiH 00pa30BaTENbHBIX MPOrPaMM U BOBJICUEHHOCTh B HAYYHO-TIPAKTHYECKYIO ESITEILHOCTD
00yJarommxcsl.

B 1mensix moaroToBKH BBICOKOKBATH(HIMPOBAHHBIX KaApOB B 00NAaCTH KOHTPOJIS, MOHHTOPHHIA
YIJIEpOAHOro OanaHCca M JIeKapOOHHM3allMK 3KOHOMHKHM BbIcIas skomormueckasl HIKOJa peaju3yeT HOBBIE
o0pa3oBaTebHbIC IPOrPaMMBbI:

- BBICILIEr0 0Opa3oBaHus 1o HampasieHuto 05.04.06 Dxonorus u NpUpPoOAONONb30BaHUE «Y TIEPOAHOE
peryinpoBaHre B YCIOBUSAX M3MEHEHHA KinmMaTta». IIporpamma oOpHEHTHpOBaHa Ha MOITOTOBKY
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CIEUAIMCTOB B 00NacTH MOHHMTOPMHTAa NApHUKOBBIX Ta30B, OLEHKH yriepogHoro OanaHca,
KOpPIIOPAaTUBHOI'O YTIEPOTHOIO PEryINpOBaHNUs, peaan3alui KITMMaTHYECKUX TPOCKTOB;

- ZOMOJHUTENBHOTO MpodecCHoHaNBbHOro 00pazoBanus «OMbIT OpraHu3alKl PadOThl U TEXHUYIECKOE
OCHaIleHHEe KapOOHOBOTO MONHUIOHA», MO 3alPOCy KOMIIAHUH - «YTJIEepOAHBIA MEHEHKMEHT M OTYETHOCTH
kommanui», «kESG Tpanchopmanys KOMIaHUHA B YCIOBHSX HOBBIX BBI3OBOB).

BoctpeboBaHHOCTh ~ KagpoB,  MNPOMIEANIMX  MOATOTOBKY IO  IporpaMMmaM B obOjactu
SKOKJIMMAaTHYeCKOro o0pa3oBaHusi OOYCIOBIIEHa MNpHUHATHEM B PoccuM [IOKYMEHTOB M TNpOrpam,
HaNpaBJICHHBIX Ha JeKapOOHN3aLNIO SKOHOMHKH U 3€JIEHYIO TpaHc(opMalHio.

VYuuteBass Qopmupyrommiicss oOpa3oBaTenbHbIM JaHAmA)T B cdepe  IKOKIMMATHUECKOTO
00pa3oBaHWs, YHHMBEPCUTET IUIAHHPYET pealu3aldi0 aKTyaJbHbIX IPOrpamMM JIOMOJHHUTEIBHOTO
o0pa3oBaHus AJs IeTeil 1 MOJIOAEKH Ha 0a3e AeTcKoro kapooHosoro nmonurona B n.1lamma:

- HKOKJIMMATHYECKYIO ILIKOJY IEeJaroroB B ¢opmMaTe HMporpaMMbl IOMOIHUTENBLHOIO 0Opa3oBaHUS —
«KIIMMATIJIAB» (B muctaHIMOHHOM (opMaTe) Ui MOBBIIIEHUS YPOBHS METOIMYECKOW MOATOTOBKH H
oBJaszeHns (popMaTaMu M MEXaHU3MaMH MPOEKTHPOBAHMS 00pa30BaTEILHOI0 KOHTEHTA YUAIHXCsl B PaMKax
r7100aTbHON KIMMAaTHYECKOH MOBECTKH.

- IpOrpaMMy IOMOMHUTEIBHOTO 00pazoBaHus «JleTckuil KapOOHOBBII MOTUTOH» AT O0YYaIOLIMXCS
8-10 KiaccoB IIKONBHBIX OpraHu3anui XaHTbI-MaHCHIICKOTO aBTOHOMHOro okpyra — IOrper g
(hopMHPOBaHUS TEPBUYHBIX TEOPETUUYECKUX M MPHUKIAIHBIX KOMIIETEHIUH B 00JaCTH SKOKIMMATHYECKOT'O
o0pa3oBaHus;

- TporpaMMy JONOJHHUTEIBHOIO OOpa3oBaHUS MOJIONEKH «ODKOKIMMATHYECKUE MPUHIUIIBI
TpaHC(OPMAIIMA TOPOACKOTO TMPOCTPAHCTBA (PKOPEKOHCTPYKIHSA)» (B IWCTaHIMOHHOM (dopmate) - s
¢dopmupoBaHus 0a30BBIX NPHUKIAAHBIX KOMIICTCHIMH B OOJACTH SKOJOTMYECKOTO AM3aiH-MBIIIICHUS,
TEXHOJIOTMYECKOro NPEANPHUHUMATENBCTBA U KPEaTUBHBIX TEXHOJIOTMH, KIMMaTHUYECKOI'O MPOCKTHPOBAHUS
TOpPOACKOr0 MPOCTPAHCTBA.

[lepcniekTBOM KOMMeEpLHMANIM3AMM HAay4HBIX pe3ynbTaToB [IpoekTa sBisieTcs HCIOIb30BaHUE
JAaHHBIX JUIA ONpeaeNieHns «0a30Boi TUHUMY» IS KITMMATHUECKUX MPOEKTOB, KOHCAITHHT 10 pa3paboTke U B
mpolecce  peanu3alld — KIMMAaTHYeCKHX  IPOEKTOB  KOMMEPUYECKMX,  T'OCYAapCTBEHHO-YaCTHBIX
(MyHHLIMTIATBHO-YACTHBIX) M TOCYNApCTBEHHBIX MNPEONpUSATHH M OpraHu3auuii pernoHoB P® c menbio
JOCTHXKECHUS YIIIepOTHON HEHTPaIbHOCTH, CHI)KEHHSI TPAHCTPAHUYHOTO YTIIEPOIHOr0 HAJIOTa MPEeaNpUsSTHI -
SKCTIIOPTEPOB MPOAYKIMH M MOCIEAYIOLIEr0 BBIXOJAa Ha ICHCTBYIOIIME W BHOBH CO3AaBAEMbIC PHIHKH
MEKAYHAPOOHBIX M POCCHHMCKUX YIIEPOAHBIX COMHML, peaji3alus JOMOTHUTENBHBIX 00pa3oBaTENbHBIX
MpOrpaMM B 00JaCTH 3KO-KIMMAaTHIECKOT0 00pa30BaHuUsI.

OcCHOBHBIE 3aMHTEPECOBaHHBIE CTOPOHBI peanu3alu coBMecTHOro IIpoekra:

- OpraHbl BIAaCTH, YYaCTBYIOIINE B MPOLIECCaX MOHUTOPHHIA NAPHUKOBBIX T'a30B.

- MYHHLMIIQIBHBIE M TOCYOApCTBEHHBIC CIYXKOBI, NPOMBIIUICHHBIC NPEANPUATHS, ACITEIBHOCTD
KOTOPBIX IPUBOAUT K CyLIECTBEHHOI SMUCCHUU MTAPHUKOBBIX Ta30B;

- TpakJaHe U o0IIeCTBEHHbIE OPraHU3aIlH1, OCYIIECTBIAIONINE O0IECTBEHHBI KOHTPOIIb;

- KOHTPOJIbHO-HAJI30pHBIC OpraHbl, 3aWHTEPECOBAHHBIC B MPO3PAYHOCTH IPOLECCOB MOHHMTOPHHIA
MApHUKOBBIX Ta30B, a TaKKe OBICTPOM TMONY4YeHWHM WHGOPMAUUH Ui TNPHHATHS OOOCHOBAaHHBIX
yIpaBlIeHYECKUX PELICHHIA;

- omeparop KapOOHOBOTO TIIOMMIOHA, 3aMHTEPECOBAHHBIA B OpraHM3aluu OecriepeOoitHOro
(YHKIMOHMPOBAHUSI CHUCTEMBl MOHHMTOPMHIa W cOopa JaHHBIX M O00ECleYMBAIOIIMI MaKCHMaIbHOE
VAOBIIETBOPEHUE HHTEPECOB BCEX 3aMHTEPECOBAHHBIX CTOPOH MPOLIECCa MOHUTOPHUHTAa MAPHUKOBBIX I'a30B;

- HayyHbIC OpraHHW3alWH{, OCYLIECTBISIONINE HAayYHO-UCCIIENOBATENBCKYIO NEITEIbHOCTh B IENAX
CO3ZIaHMsl HAYYHBIX MOJAXONOB K IMpOLecCaM MOHUTOPHMHIA 3MHCCHU M TOIVIOIICHUS MapHUKOBBIX Ta3oB, a
TaKKe TOTOBALIMX MPEMIOKECHUS 10 COBEPIICHCTBOBAHUIO «3EIECHBIX» TEXHOJNOTHH, MPUMEHSEMbBIX Ha
tepputopun Poccuiickoii denepannu B paMKax 3a1aun AeKapOOHU3ANH YKOHOMHUKH.

KitoueBble MepompusiThs Hayana moneBoro cezona 2023 roma — 3TO peanuzanys HPOrpaMm
JOMOJHUTENBHOT0 o0Opa3oBaHust B (popmare KypcOB NOBBIMICHUS KBadM(UKALMKM U1 CHEHUAIMCTOB
KapOOHOBBIX MOJUTOHOB «OMNBIT OpraHU3alMK padoThl U TEXHUYECKOE OCHALIEHHE KapOOHOBOTO MOJUTOHA
(caiit https://vk.link/mukhrino, crpanuma «B korntakTe» - https://vk.com/mukhrino) n JleTHel mKombI
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MOJIOABIX HccienoBaTened (cait https:/vk.link/mukhrino summer school, crpannna «B xonTakTe» -
https://vk.com/mukhrino_summer_school) a1 oOy4arommxcss 1o mporpamMmaM OakajgaBpuata U
MarucTpaTyphl.

B TedeHune HECKONBKUX IHEH BEAyLIME SKCIEPThl MO3HAKOMST CIyIIaTelell ¢ ONBITOM MOHHTOPHHTA
MapHUKOBBIX T'a30B HA MOJHMIOHE, 00OPYIOBaHMEM M IporpaMMaMH HccienoBaHuid. Kpome Toro, 5 uioHs,
BCE YYaCTHUKH CMOTYT MPUHSATH Y9aCTUE M MOACIUTHCS JIMYHBIM OIBITOM M WH(pOpManueld 0 COOCTBEHHBIX
UCCIIEIOBAHUAX HA KPYTiIoM crojie «KapOOHOBBIE MONHUTOHBI: PEIICHNE UCCIEN0BATENLCKUX U MPUKIAIHBIX
3amauy.

Takum o0pazoM, cuHepreTHueckuil 3¢ ¢GeKT B3auMOACHCTBHUS HAYYHOTO IIEHTPa C BBICIICH MIKOJIOM
BUJUTCS B 00CCIICUCHHH HAIMOHAIBHOTO JIMACPCTBA YHHBEPCHTETAa B HAYYHBIX MCCIEIOBAHUSIX B 00JIACTH
MOHHTOPHMHTA TAapHUKOBBIX TIa30B, pa3paboTke M TpaHc(pepe TEXHOJOTHH NPHPOAONONB30BaHMS Ha
HKOCHUCTEMHBIX NPHHLIUIIAX, ONEPEKaIoUlell MOArOTOBKE KagpoB U pPELICHHs 3aiad HU3KOYTJIEPOAHOTO
Pa3BHUTHS B YCIOBUSIX KIMMAaTHUECKUX U3MEHCHUIA.

Mocmynuna e pedakyutro: 05.05.23
lMepepabomaHHsili eapuaHm: 13.06.23
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Hayunoe uzoanue

ENVIRONMENTAL DYNAMICS AND GLOBAL
CLIMATE CHANGE

Tom 14, sbinyck 1/2023
Llena ceoboonas
16+

Kypuan 3apecucmpuposar 6 QedepanbHolu crydicde no Hao30py 6 cepe cea3u,

UHDOPMAYUOHHBIX MEXHONOUU U MACCOBBIX KOMMYHUKAYULI
Csudemenvcmeo o pecucmpayuu IJINe @C 77-82594 om 18.01.2022 e.

Jlama svixooa 6 ceéem 13.06.2023

Aopec yupeoumeneii, peoakyuu:

@I'BOY BO «FOzopckuii 20cy0apCcmeeHHblll YHUBEPCUEm ».

Aopec: 628012, Poccus, Xanmoi-Mancuiickuii agmonomubwlii okpye — FOepa,
2. Xanmui-Mancuiick yn. Yexoea, 16.

Ten./¢haxc: +7(3467)37-70-00 (006. 101); WEB: www.ugrasu.ru

DI'AOY BO «Hayuonanvuwiii uccieoosamenvexkutl Tomckuil 20Cy0apcmeenHblil YHUBEPCUMem .
Aodpec: 634050, Poccus, e. Tomck, np. Jlenuna, 36.
Ten.: +7(3822)58-98-52, gpaxc: +7(3822)52-95-85; WEB: www.tsu.ru

@I'FYH "HUncmumym 800HbIX U IKOJOSUHECKUX NpoDTiem

Cubupckozo omoenenust Poccutickou Axademuu nayx".

Aopec: 656038, Poccus, e. Bapuayn, yr. Morodescnas, 1.

Ten.: +7(3852)66-64-60, ¢haxc: +7(3852)24-03-96; WEB: www.iwep.ru

TI'KY Amano-Heneykozo agmonomnozo okpyea «Hayunviii yenmp usyuenus Apkmuxuy.
Aodpec: 629008, Poccus, Amano-Heneyxuil agmonomuulii okpye, 2. Canexapo, yi. Pecnyonuxu, 73.
Ten./ghaxc: +7(34922)441-32; WEB: www.arctic.yanao.ru

InasHvie pedakmopol:

Jlanwuna Enena /[mumpuegna
men. +7 (3467) 377-000 (0o6. 313)
E-mail: e_lapshina@ugrasu.ru

I nazonee Muxaun Braoumuposuy
men. +7-495-939-48-46
E-mail: m_glagolev@mail.ru


http://www.tsu.ru/
mailto:e_lapshina@ugrasu.ru




