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Paznen 1. MOHUTOPHUHTI KJIUMATHYECKHUX W3MEHEHHUIl: MeTOo[bl, Pe3yJbTaThl, NePCHeKTUBLI
Ppa3sBUTHUA
Chapter 1. Climate change monitoring: methods, results, future development
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Knroueenie cnosa. xnumar ApKTI/IKI/I; rino0anbHble U3MEHEHUS KiIuMaTa; MOHHUTOPHUHI 3emau co

CITYTHHKOB.

ApKTHKa TeruieeT MPUMEPHO B JIBa pa3a ObICTpee M CUIIbHEE, YeM IUIaHeTa 3eMils B LeJlIOM. DTO
ApxTtrueckoe ycuiieHue (AY) rio6anpHOro MoTenjaeHus NpUBIeKaeT BHUMaHKUE, TaK KaK OHO OKa3bIBAaeT
BIMSIHAE HAa MHOXECTBO (M3UYECKUX M OHOJOTHMYECKHX IPOLECCOB B pernone. M3yueHust tpedyer
OTCTYIUICHHUE JIbJIOB U MEP3JIOTHBIE SIBICHUS, IPUBOASAIIME K IO3UTUBHBIM M HETaTUBHBIM IIpoLieccaM B
peruone. CIyTHUKOBbIE HAOJIOCHNS BaXKHBI, IOCKOJIbKY HE TOJIBKO JIOMOJIHAIOT HAOII0IeHUS] Ha3EMHBIE,
HO CJIy’aT BXOJHBIMU JaHHBIMU JUUISl MOJEJNIEN U BBISIBIISIIOT B3aUMOCBSI3U KIMMATUYECKUX MEPEMEHHBIX,
MOKa e1ll€ HeTOCTYIHBIX JJIS1 MOJIETTMPOBAHHUS.

Knumar ApKTHKH XapakTepu3yeTcs pe3KUMHU MEXI0JI0OBBIMHM KOJIEOAHUSMHU U U3MEHYMBOCTBIO Ha
JNeKaaHbIX W OoJiee JUIMTENbHBIX MaciiTadax BpeMeHU. AY oOHapyXHMBaeT ce0si He paHee CepeUHBI
1990-x. [TomHOIEHHBII MEepex0/] B HOBBIA PEXUM KIIMMaTa MPOUCXOIUT B mepBoM aecsTmieTnn 2000-x
BCJIC/ICTBUE M3MEHEHMI Ha IOACTUJIAIOIIEH TMOBEPXHOCTH — OTMEYAETCS MCUE3HOBEHHE MHOTOJIETHUX
MOPCKHX JIBJIOB M HACTYIJIEHUE KYyCTaPHUKOB HA TYHJIPY.

Onpenenenre XapakTepPUCTUK MOPCKHUX JIbJJOB — 3TO OJMH M3 TJIaBHBIX BKIJIAJIOB CITyTHHUKOBOTO
MOHUTOPHHTA B KJIMMATOJIOTHIO. JIeTHee yMeHbIIeHUe IJIOaau JibAa pa30J0KUpYyeT B3aUMOACHUCTBHUE
OKeaHa M aTMocdepsl yepe3 OOpaTHYIO CBS3b M3-3a HAKOIUIEHHS COJIHEYHOTO TEIlIa B BEPXHEM CIloe
OKeaHa. JTO MPUBOAMUT K CE30HHBIM paznuuusM B AY. Hanbonbiine Nog0KUTENbHBIE TPEHABI CIEAYIOT
3a Ha4aJoM 3MMHETO CE30Ha, KOTJa OKEaH OTAAET TEIUIO, U PasHUIAa MEXIy HAJIMYMEM M OTCYTCTBHEM
Jb/1a HA MOBEPXHOCTH CTAHOBUTCS 3aMETHa B TEMIIEpaType M BIAXXHOCTH HIXKHeW atmocdepsl. Kpome
TOT0, HACTYIJIEHUE KYCTapHUKOB U Jieca, 3aJJ0KYMEHTUPOBAHHOE B CITyTHUKOBBIX HaOJIOJECHUIX, MOXKET
pPa3BUTh caMOMoJAepKUBatoLIiics 3pPexT, koraa Oosiee TEMIbIE YYaCTKH MOBEPXHOCTH CIIOCOOCTBYIOT
BBDKUBAHHIO KYCTAPHUKOBBIX HKOCHCTEM, KOTOPBIE, B CBOIO OUEPE/Ib, JENAIOT X O0Jiee TEMIBIMH.

Nzyuenne AY TpeOyeT pacCMOTpPEHHUSI BCETO KOMILIEKCA KIMMATHYECKUX MepeMeHHbIX. [[aHHbIe
EBpOonenckoro KOCMHYECKOTO AareHTCTBA II0Ka3alld, YTO MHOTME IIapaMeTpbl KJIMMAaTa W3BECTHBI

¢dparmenTapHO 1 He MoKpbIBaroT nepuoa AY B 1995-2010 rogax.



ARCTIC AMPLIFICATION OF GLOBAL WARMING: SATELLITE DATA ANALYSIS
Igor Esau
Norwegian Arctic University — University in Tromsa, Norway
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Keywords: climate of the Arctic; global climate change; satellite remote sensing.

The Arctic is warming up about twice as fast and strong as the Earth. This Arctic Amplification
(AA) is important as it has an impact on many physical and biological processes in the region. A better
understanding is needed to account for changes of sea ice and permafrost that might cause both positive
and negative processes in the region. Satellite monitoring is indispensable to complement in situ, ground-
based observations, to drive and force models, and to disclose relationships between climate variables that
are still inaccessible for the models.

Arctic climate is characterized by sharp interannual fluctuations and decadal and longer
variability. AA has been emerging not before the mid — 1990s. Transition to the apparent AA occurred in
the early 2000s following changes at the surface — notable disappearance of multiyear sea ice and advance
of shrubs in tundra.

Detection of changes in sea ice characteristics is one of the most significant contributions of
satellite monitoring to climate science. Summertime reduction of sea ice extent unlocks interaction
between the ocean and the atmosphere by means of feedbacks related to accumulation of solar heat in the
upper ocean layer. Those feedbacks lead to seasonal differences in AA. The largest positive trends follow
the start of the winter season when the ocean releases its heat so that the difference between the sea ice
and the open water surface becomes apparent in temperature and moisture content of the lower
atmosphere. In addition, the advance of shrubs and forest, which is documented by satellite observations,
might develop a positive, self-sustaining effect. This effect develops when warmer surface patches favor
survival of shrub ecosystems, which in turn sustain the warmer temperatures.

AA understanding requires holistic consideration of the entire set of climate variables. European
Space Agency data reveal that many climate parameters are known fragmentarily and do not cover the
AA transition period of 1995-2010.
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KitoueBble cioBa: TeMmrepaTypHbId peX UM IIOYB; KIMMaTU4Yeckue (DaKTOphl; CE30HHBIC

Bapuauuu temiepatyp; Hagpimckuii paiion; SAmano-Henenkuii aBTOHOMHBIN OKPYT.

HccnenoBan TemmnepaTypHBIM peXUM MOYB B €CTECTBEHHBIX JIaHmA(Tax JECOTYHIPOBON 30HBI U
ceBepoTaékHOM Mo30HbI B HanbiMckoMm paiione SAmano-Heneukoro asToHoMHoOro okpyra. Temneparypy
MOYBBl U3MEPSIN 3JIEKTPOHHBIMH MHOTOKaHAJIbHBIMM TE€PMOMETPAMHU, PETUCTPUPYIOIIMMHU HW3MEHEHUs
kaxzasle 10 MunyT, umeronumu 10 1aTYMKOB ¢ paBHBIM yAalleHueM Jpyr oT apyra (Ha 10 cM), KoTopeie
OBLIM 3aKOMaHbl HA TIIYOMHY JO TpaHUlbl ce30HHO-Tajoro cios (80 cm). MccnenoBanusi mpoBOIMIM BO
Bce ce30Hbl 2016-2017 romoB — BeCHOH, JIETOM, OCEHbIO, 3UMOM. B X0/1€ uccienoBaHus BBISBHIN CBSI3b
U3MEHEHUH TemIepaTtypbl IOYBBl Ha pa3HbIX IIIyOMHaxX C KojeOaHMsAMM TeMIepaTypbl BO3/1yXa,
KOJINYECTBOM CHEXHOTO U CTPYKTYpOH PpaCTUTENIBHOTO IOKPOBOB. YCTAHOBMJIM, YTO HaumOoJjbliee
BJIMSIHAE HA TEeMIIEpaTypHBIA PEKUM MOYBBI OKA3bIBAIOT TTyOMHA 3ajleraHusl MHOTOJIETHEMEP3IIBIX MOPOJT
(MMII), moposiornyeckuii cocTaB ¥ BIaKHOCTb MOYBHI. [IpoMep3aHue 1MouB B OCEHHE-3UMHHUM Mepro]
IIPOUCXOAUT MPEUMYILECTBEHHO C MTOBEPXHOCTU. B 2TO BpeMs OTMEUEHO NMOHMKEHHUE TEMIIEPATyphl 10
ormetkn -5°C Ha pasHBIX TiTyOMHAX, BIUIOTH 10 rpaHuibl ¢ MMII, a Takxke (GopMUpoBaHME SCHOM
IpaHUIBl TpoMep3aHus. B BeceHHUH nepuos BhISBIEHO OoJiee CHIIBHOE IPOMEpP3aHue MOYB, YEM 3UMOM,
dbopMUpOBaHHE HOBBIX TPAHMII TTPOMEp3aHusi U 0OoJiee BBIPAKEHHAS TUHAMHKA TeMIIEpaTyphl BEPXHHUX
cioeB. B BeceHHe-neTHUI NEpUOJ TEMIEpPaTyphl CPEIMHHBIX M BEPXHUX T'OPU30HTOB H3MEHSIOTCS
CXOIHBIM O00pa3oM. B seTHuil u neTHe-OCEHHHMH MEpHUOAbI BO BCEX IOYBEHHBIX TOPU3OHTAX (OT
MOBEPXHOCTH JI0 TPAHUIBI C CE30HHO-TAJIBIM CJIOEM) YCTAHOBJIEHBI HAUMEHBIINE AaMILIUTYAbI
Temneparypbl. Ha ocHOBE MOIyuYeHHBIX JaHHBIX YCTaHOBJIEHBI IIEPUOJbI Haualda U KOHIIA CE30HOB roja

JJIA TIOYB.



SOIL TEMPERATURE REGIMES OF WILD LANDSCAPES IN NADYM DISTRICT
Aleksander Pechkin !, Aleksander Krasnenko?, Alexander Kalachev 2
! Arctic Research Center, Nadym, Russia

2 Altai State University, Barnaul, Russia

Keywords: climatic factors; Nadymsky district; seasonal temperature variations; soil temperature

regimes; Yamal-Nenets Autonomous Okrug.

This research studies temperature regime of soils in natural landscapes of the forest-tundra zone
and northern taiga subzone in Nadym District, Yamal-Nenets Autonomous Okrug, Russia. The soil
temperature was measured with electronic multichannel thermometers recording changes every 10
minutes, having 10 sensors equally spaced at 10 cm intervals, which were buried to the depth of the
seasonally thawed layer boundary (80 cm). Studies were conducted during all seasons of 2016-2017 years
— spring, summer, autumn and winter. The study revealed a relationship of soil temperature changes at
different depths with air temperature fluctuations, the amount of snow and vegetation cover structure. It
was found that permafrost depth, soil morphological composition and its moisture content have the
greatest influence on the soil temperature regime. In the autumn-winter period, the soil starts freezing
mainly from the surface. At this time, the temperature decreases down to -5 °C at different depths, down
to the permafrost boundary, with a clear frost line. In spring, the frost penetrates deeper than in winter;
new frost boundaries and grater temperature dynamics in the upper layers were registered. In the spring-
and-summer period, the temperatures of the middle and upper horizons change in a similar way. In
summer and summer-and-autumn periods, the smallest temperature ranges have been established in all
soil horizons (from the surface to the border with the seasonally thawed layer). With the help of the data

obtained, the beginning and the end of the seasons in soils have been established.
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Pazgen 2. IlpocTpaHcTBEeHHO-BpeMeHHAs] THHAMHUKA HA3€eMHBIX M BOJAHBIX re0CHCTEM APKTHKH H
CyﬁapRTmm B YCJIOBUAX KIIMMATHYIECCKUX H3MEeHEeHHU

Chapter 2. Space and time dynamics of terrestrial and aquatic geosystems of the Arctic and
Subarctic regions in the context of climate change

YJIK 502.172:502.521(571.121)
O HEOBXO/JIMMOCTH CO3JIAHUSI KPACHOM KHUT'Y ITOYB
SAMAJIO-HEHEIIKOI'O ABTOHOMHOI'O OKPYT A
Eseenuti Bacunvesuu Abaxymos*”, Eeécenus Huxonaeena Mopayn®"
L Canxm-Ilemepbypeckuii 2ocyoapcmesennuiii ynusepcumem, Canxm-ITemep6ype, Poccus
2Hayunwiii yenmp usyuenus Apkmuxu, Canexapo, Poccus

“e_abakumov@mail.ru ““morgun148@gmail.com

Knroueswvie cnosa: Kpacnas kaura nous fImano-HeHenkoro aBTOHOMHOI0 OKpyra; peikie MO4BbI;

HCUYC3Aar0IIUC ITOYBLI; PECCTP IIOYB.

B nocneanue 20 net B CBA3M ¢ mosBIeHHEM cTaThu 62 «OxpaHa pelKuX M HAXOISIIMXCS MO
yrpo3oil ncyesHoBeHUs! 1mouB» B DenepanbHOM 3aKOHE 00 OXpaHE OKpyKawolleld cpenbl pabdora Io
co3manuio KpacHeix kHHr mouB cyOwnekToB Poccuiickoii ®exnepanuu akTuBuzupoBanack. lIpoBenena
peBu3us TenopasHooOpasusi 0co00 OXpaHSEMBbIX MPHUPOAHBIX TEPPUTOPUIN (eaepantbHOIO YpPOBHS.
KpacHble KHUTH TOYB cO3/1aHbI ke Oomee ueM B 10 pernonax.

I'maBHas nenb co3nanus «KpacHON KHUTH TIOYB» — COXpAaHEHUE 0YaroB YHUKAJIbHOI'O TOYBEHHOTO
pa3zHooOpasus. Cuuraem, uto Ha Tepputopun AHAO HE0OX0AMMO BBIACTUTH U cOXpaHATh: (1) ¢hoHOBBIE
HEHAPYIICHHbIE MTOYBBI KaK MOP(HOIOTHUECKUN U TEOXUMHUYECKUN ATaJOH (BO BCEX MPHUPOJHBIX 30HAX),
(2) mouBbl — OOBEKTHI MOHUTOPWHTA (XMMHUYECKOTO, arpoOHOMHYECKOIr0, T€OKpHOIIOTHYeckoro), (3)
peakue MOYBBl (3K30Thl, MHTPA30HAIbHbIE IOYBBI, PEIUKTHI MPEKHUX TE€OJOTMUECKUX O3M0X), (4)
UCYe3arolIre MOYBhl (B pe3yJbTaTe aHTPOIIOTC€HHON aKTUBHOCTH WM MPUPOAHBIX MPOIIECCOB, HAITPUMEDP
— TepMoabpaszuu Oeperon), (5) HEIOCTATOYHO M3YYEHHBIE TOYBBI — OHU MOTYT MCUE3HYThH /IO TOTO, KaK
MBI U3y4YHM HX CBOWCTBA.

[IpakTuka coszmanust W HamoJsHeHUs: KpacHbix KHHI MOYB MOKa3bIBa€T, YTO 3TO JIATEIIbHBIN
npoiiecc, 3anuMatomuid ot 5 10 10 u 6oxee set. s Takoro MacmtabHOro U pa3HOOOPa3HOrO PeruoHa,
Kak SImano-Henerkuii aBTOHOMHBIN OKPYT, MOJOOHBINA TOKYMEHT HE MOIY4YUTCS cO3/1aTh Aaxke 3a 10 ser.
3T0 00YCIIOBJIEHO TEM, YTO MOYBEHHOE pa3HOOOpasue 37ech KpailHe BEIHMKO U OYeHb HEIOOleHeHo. B
CBSI3M C 3TUM HEOOXOIUMO YK€ ceifyac HauWHaTh BECTU M 3amoyHATh «PeecTp mouB», moiexanmx K
pPacCMOTPEHHIO B KadecTBe OyIymux OOBEKTOB CIHEIUAIBHONH OXpaHbl. JTO MO3BOJUT COXPAHHTH
HanboJiee IIEHHBIE yYaCTKH IMOYBEHHOTO TOKPOBA W YIYUIIUT «3€JIEHBIN» WMHUK PErioHa Kak Ha
BHYTPUPOCCUICKOM, TaK U Ha OOIIIEMUPOBOM yPOBHE.

Pab6ora BemonHena npu mnompnepkke PODU-AHAO Ne 19-416-890002 w mpu mompmepkke

JenapramenTa BHEIIHUX cBsA3el SIMano-HeHenkoro aBTOHOMHOr0O OKpyra.
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ON NEED TO CREATE RED DATA BOOK OF YAMAL-NENETS AUTONOMOUS OKRUG SOILS
Evgeny Abakumov!”, Evgenia Morgun?**
1Saint Petersburg State University, Saint Petersburg, Russia
ZArctic Research Center, Salekhard, Russia

“e_abakumov@mail.ru ““morgun148@gmail.com

Key words: endangered soils; rare soils; Red Data Book of Soils of Yamal-Nenets Autonomous

Okrug; Register of Soils.

Over the last 20 years, following implementation of Article 62 «Protection of Rare and
Endangered Soils» in the Russian Federal Law on Environmental Protection, Russian Federation regions
have ramped up creation of Red Data Books of soils in, audited pedodiversity of federal specially
protected natural areas. Red Books of Soils have already been created in more than 10 regions.

The main goal of the Red Data Book of Soils is to save the sites with unique soil diversity. We
believe that in the territory of the Yamal-Nenets Autonomous Okrug (YNAO), Russia, it is necessary to
identify and preserve: (1) background undisturbed soils as a morphological and geochemical reference (in
all natural zones), (2) soils — objects of monitoring (chemical, agronomic, geocryological), (3) rare soils
(exots, intrazonal soils relics of previous geological epochs), (4) disappearing soils (as a result of
anthropogenic activity or natural processes such as thermoabrasion of coasts), (5) understudied soils —
they may disappear before we study their properties.

Practice shows that creating Red Data Books of Soils and adding items to them is a long process,
taking from 5 to 10 years and more. For such a large and diverse region as the YNAO, it is impossible to
create such a document even in 10 years due to the fact that soil diversity here is extremely high and very
underestimated. Therefore, it is necessary to start now to keep and fill in the «Register of Soilsy, listing
soils to be considered for special protection. This will help preserve the most valuable areas of soil cover
and improve the «green» image of the region both in Russia and globally.

This work was funded by RFBR-YNAO Ne 19-416-890002 and by the Department of External
Relations of YNAO and «Agrotechnology of Future» Research Center.
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VJIK 581.9:582.3/.99(571.121)
JAHJIA®THBIE OCOBEHHOCTHY PAJTUAJIBHOI'O POCTA JPEBECHBIX PACTEHUM
SAMAJIO-HEHEIIKOI'O ABTOHOMHOI'O OKPYT A
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Hnemumym 600uwix u sxonoeuyeckux npoorem CO PAH, bapnayn, Poccus

nikolai_bykov@mail.ru

Knroueesvie cnoesa. CCBCpHAaA Taﬁra; JIECOTYHpa, HJKHasA TyHZApa, JAPCBECHO-KOJbLICBBIC

XPOHOJIOIur; KIIMMaTH4YCCKUEC (baKTOpBI.

HccnenoBan paauanbHbIi pocT ApeBecHbIX pactenumii (Larix sibirica L., Picea obovata L., Pinus
sibirica Du Tour, Pinus sylvestris L., Salix sp., Dushekia fruticosa (Rupr.) Pouzar) B ceBepHoii Taiire,
JECOTYHAPE U F0KHOU TyHApe AMano-HeHnenkoro aBTOHOMHOro okpyra. B ceBepHO# Taire u JIECOTYHIpe
KEpHbI OTOMPAJINCH B IIpeJiesiaX OT/IeNbHbIX KaTeH JIaHAMAPTHOIO NpOoQuiIs OT IIAKOPOB 0 MOMMEHHBIX
YYaCTKOB PEUHBIX JOJUH. Beero nmomydeno 434 uHAMBUIYaTbHBIX XPOHOJIOTHHU U H3MepeHo Ooiee 57000
roguuHblx Kosiel. CpenHuil BO3pacT HCCIEIOBaHHBIX JIEPEBbEB M KYCTAPHMKOB Ha IUIOMIAJKax
u3MeHnsercs ot 12,5 (roxxHas TyHApa) Ao 188 ner (ceBepHas Taiira), a cpeaHss MIMPUHA TOAUYHBIX KOJIEIl
ot 0,22-0,23 MM (Keap ceBEepHOH Taird W JMCTBEHHHIA JIECOTYHApHI) 10 1,81 MM (y cOCHBI ceBepHOit
Taiirn). EquHbI NonyIsSMOHHBIN CUTHANI XPOHOJIOTHH SIBIISI€TCS YJIOBJIETBOPUTENBHBIM JUIsl IOCTPOCHUS
0000MIEHHBIX MO IUIomaaKkaM XpoHosoruil. KospduuueHT uvyBCTBUTENBHOCTH BceX OOOOIMIEHHBIX
XPOHOJIOTUH MMEET YIOBJIETBOPUTEIbHOE 3HAUEHHE, YTO JaéT BO3MOXKHOCTb HCIOJIb30BaTh HX IS
JeHJIPOKIMMATHUYECKUX HCCIeIOBaHUNA. AHaNIM3 CBA3M IIHPUHBI HPUPOCTOB CO CpEeIHEMECSYHBIMU
TeMIEepaTypaMy BO3JlyXa IMOKa3ajl pa3jMuus B 3aBUCUMOCTU OT Treorpauyeckoro MoJOXKEHUs, B TOM
yyclie Ha JlaHamadTHoM mpoduie, a Takke OT BHUJOBOW MPUHAAJICKHOCTH XpoHosioruidl. Haumbonee
OPUTOJHBIMHM JUISL JIEHAPOKIMMATUYECKHX HCCIIEAOBAaHUM SIBJIAIOTCS JIMCTBEHHUYHBIE U KEIpPOBbBIE

XPOHOJIOTUH, a €JI0BBIC U COCHOBBIC B MEHBIIICH CTEIICHH.

LANDSCAPE PECULIARITIES OF YAMAL-NENETS AUTONOMOUS OKRUG WOODY PLANTS
RADIAL GROWTH
Nikolay Bykov, Anna Shigimaga,
Institute of Water and Environmental Problems of the Siberian Branch of the Russian Academy of
Sciences, Barnaul, Russia

nikolai_bykov@mail.ru

Keywords: climatic factors; forest-tundra; northern taiga; southern tundra; tree-ring chronology.
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Our research studies radial growth of woody plants (Larix sibirica L., Picea obovata L., Pinus
sibirica Du Tour, Pinus sylvestris L., Salix sp., Dushekia fruticosa (Rupr.) Pouzar) in the northern taiga,
forest-tundra and southern tundra of the Yamal-Nenets Autonomous Okrug, Russia. In the northern taiga
and forest-tundra, cores were taken from trees growing within individual catenas of the landscape profile
from uplands to floodplain areas of river valleys. In total, 434 individual chronologies were obtained and
more than 57,000 annual rings were measured. The average age of the studied trees and shrubs on the
sites varies from 12.5 (southern tundra) to 188 years (northern taiga), and the average width of annual
rings from 0.22-0.23 mm (Pinus sibirica of the northern taiga and the larch of the forest tundra) to 1.81
mm (the pine of the northern taiga). Similar population signal of chronologies serves a ground for
constructing chronologies generalized by areas. The sensitivity coefficient of all generalized chronologies
has a satisfactory value, which makes it possible to use them for dendroclimatic studies. Analysis of the
relationship between the width of increments and average monthly air temperatures showed differences
depending on the geographic location, including the landscape profile, as well as on the tree species. The
most suitable for dendroclimatic studies are larch and Siberian pine (Pinus sibirica) chronologies, while
the spruce and Scots pine (Pinus sylvestris) ones are to a lesser extent so.

YK 57.087:574.4(571.121)
HNCITOJIB30BAHHUE BECITMJIOTHOI'O JIETATEJIBHOI'O AIIITAPATA B OHEHKE
COCTOSAHUA DKOCUCTEM SIMAJIO-HEHEIIKOI'O ABTOHOMHOI'O OKPYT A
Pycnan Muxaiinosuu Hnvsicoe
Hayunwuii yenmp uzyuenus Apkmuxu, Canexapo, Poccus

frandly@mail.ru

Kniouesvie cnoea: OecnmnotHbiii setarenbHblii  anmapat (BITJIA); MOHHUTOPHUHT BOIHBIX

06’LCKTOB; 3KOJIOTUYECKHUI MOHUTOPHHT .

C 2019 r.B KOMIUIEKCHOM MOHUTOPUHIE HA3eMHBIX M BOJHBIX 3KocucTeM fAmano-Heneukoro
ABTOHOMHOTO OKpyTra, a Takke JUisi HaOMIoJeHHsS 3a OTACIbHBIMU BUJAAMU MUTPHUPYIOMIMX XHUBOTHBIX
MPUMEHSIOTCS  OSCHWJIOTHBIE JIETATENbHBIE ammaparbl KBaApOKONTEepHOTo THHa. HeobxomumocThb
ucnons3oBanus BIIJIA oOycnoBieHa 3HAYUTEIHHBIMUA PACCTOSHHUSIMH JO HCCIEAYEMBIX OOBEKTOB H
MEXAY HUMH, OTPAHUUYEHHOCTHIO NEPHO/Ia UCCIEIOBAHUM B KaXKJI0M pailoHe, TPYAHOIOCTYITHOCTBIO JJIsi
HA3eMHBIX HAOMIONEHWA OTAEITBHBIX MECTOOOWTAHWW B CHJIy HX OHOTONMUYECKHX OCOOEHHOCTEM,
BO3MOKHOCTSIMA HAOJIFOICHUS 3a JKUBOTHBIMH HAa PACCTOSTHUH, TOJYYEHHUS 3HAYUTEIBHBIX OO0BEMOB

doto- u BumeomHdbopmanuu U Ap. B Xxome skcmeauiMoHHBIX padbor B uroHe 2021 r. mposeneHa
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a’pochEMKa MECTOOOUTAHUHN B pallOHE PEUHTPOLYKIIMH CTEPXOB, THE3JOBOTO apeana 00CKOM MOMyIIsIiU
cTepxa, HaXoJsllelcsa Ha TpaHu HCYE3HOBEHMS, IIPOBEIEHBI HA0JIOIEHNUS 32 BBIIYLIEHHBIMU MOJIOJIBIMU
crepxamu. B aBrycre-centsiope 2021 r. B paMkax Hay4HO-HUCCIIEAOBATEIBCKOM PabOThHI IO MOHUTOPUHTY
BOJHBIX 00BEKTOB SIManmo-HeHenkoro aBTOHOMHOro okpyra ¢ momomisio Mukpo BITJIA mpoBeaena
aspochéMka 30 Bom0EMOB, 06cieoBaHo 30 KM? TeppUTOPUH, TIOATOTOBIEHO 140 TeMaTHUecKuX KapT
30 TtomomnaHoB. I[lomyuennsie ¢GoTO- U BUIAEOMaTepUaabl CYLUIECTBEHHO JAOMOJHWIM MaTepuaibl
HA3eMHBIX HCCIIE0BaHUM, a MPU OOCIEIOBAHUU BOJHBIX OOBEKTOB MOMOIIIM OOHAPYXKUTh HETaTUBHBIC
reoMopdooruueckue mpouecchl. B xone paboT BISBICHBI NPEUMYIIECTBA U HEAOCTATKU adPOCHEMKH C
nomonibto MUkpo BIIJIA mo cpaBHEHHIO C BO3MOXKHOCTSIMH aHalM3a KOCMOCHHUMKOB, pa3paboTaHbl

PEKOMCHAAWNH 110 IMOBBINICHUTIO KAY€CTBA aBpOC”I)éMKI/I C IIOMOIIIBIO KBAAPOKOIITEPA.

USE OF UNMANNED AIRCRAFT IN ASSESSMENT OF ANTHROPOGENIC IMPACT
ON ECOSYSTEMS OF YAMAL-NENETS AUTONOMOUS OKRUG, RUSSIA
Ruslan llyasov
Arctic Research Center, Salekhard, Russia

frandly@mail.ru

Keywords: unmanned aerial vehicle (UAV); water bodies monitoring; environmental monitoring.

Since 2019, quadrotor-type unmanned aerial vehicles (UAV) have been used for the complex
monitoring of terrestrial and aquatic ecosystems of the Yamal-Nenets Autonomous Okrug (YNAO),
Russia, as well as for observing individual species of migratory animals. The UAV use is driven by
considerable distances to and between the objects under study, a limited period of research in each area,
inaccessibility of certain habitats for ground observations due to their biotopic features, a possibility of
observing animals from a distance, obtaining large amounts of photo and video footage, etc. During the
expedition time in June 2021, we surveyed critically endangered Siberian white crane habitats in the area
of its reintroduction and breeding range of its Ob' population, and also observed newly released young
Siberian white cranes. In August-September 2021, our YNAO water bodies research and development
included a micro-UAV survey of 30 water bodies covering 30 km?, which yielded 140 thematic maps and
30 topographic maps. The photo and video footage obtained considerably supplemented the ground
survey data, and helped to detect negative geomorphological processes in YNAO water bodies. This work
helped identify advantages and disadvantages of micro-UAV aerial survey as compared with the space
images analysis, and allowed for developing recommendations for improving the quality of quadrotor

aerial survey.
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YJIK 502.51:504.5(571.121)
COCTOSAHHUE BOJHBIX OBBEKTOB U UX BOJOOXPAHHBIX 30H
HA ITOJYOCTPOBE SAMAJI B YCJIOBUAX UBSMEHEHUS KIIMMATA U YPBAHU3ALIUAN
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Hayunwiii yenmp uzyuenus Apkmuku, Canexapo, Poccus

roman387@mail.ru

Knroueesvie cnosa: TUAPOJOruda; TUHAPOXUMHA, MOHHUTOPUHI' BOAHBIX O6’B€KTOB; OO0ckas ry6a;

MOJIyOCTPOB SIMait; pycioBbIe MPOLIECCHI.

HccnenoBanbsl BOAHBIE OOBEKTHI MOJTyocTpoBa SIMan B paiioHaX aKTUBHOTO AHTPOIOTCHHOTO
Bo3zericTBUs — O0ckas ry0a (Hacenénubie myHKThI HoBblil [TopT 1 Mbic Kamennsiii), peku Cesixa (ceno
Cesxa), FOpubeit (xene3HoZOpoXKHBIM MocT Tpacchl OOckasi-boBaneHkoBo), HamwsiMckas OO0b (cemno
Caneman) u mporoka Suryra (cemo IlanaeBck). Ha kaxaoM u3 ydacTKOB OBUIO 3aJ0KE€HO TpHU
MopdocTBopa: Ha ycioBHO GpoHOBOM oTpe3ke — 1000 M BbIIIe IO TEYCHHUIO OT HACEIEHHOTO MyHKTA; Ha
KOHTPOJIbHBIX OTpe3Kax — B 4epTe Hacen€HHOro myHkta u 500 M HIDKE 1O TEYCHHIO OT HACEIEHHOTO
nyHkTa. [IpoBeACHBI THIPOJIOTUYECKHE, THAPOXMMUYECKHE M THIPOOMOJIOTUYECKUE HCCIICIOBAHUS,
BBITTOJIHEHA PYCIIOBasi CbEMKa M Teoie3ndeckas chéMka Oeperos. VccienoBanus MpOBOIMIACEH B TIEPUO/T
¢ 2013 mo 2020 roapl. CylIeCTBEHHOI'O AaHTPOIOI€HHOIO 3arps3HEHHUs XUMHUYECKMMM BEIIECTBaMU
HOPUPOIHOIN BOJBI U JOHHBIX OTJIOKEHHH M3Y4YEHHBIX BOJHBIX 00BEKTOB He (hukcupyercs. CopepikaHue
3arpsA3HSIOIMX BEUIECTB U TSKENBIX METAIOB ONpPENENseTCs] B OCHOBHOM NPUPOAHBIMU YCIOBHSIMHU.
[Tpu 3TOM BOOOXpaHHBIC 30HBI 3aXJIAMIIEHBI METAJIOIOMOM, TBEPIBIMH KOMMYHAJIBHBIMU OTXOJIAaMH, B
pyciax peK 3aTOIICHBI OapKu U cyna. B yCIIOBUSAX M3MEHSIOMIETOCS KIMMaTa MPOUCXOANT aKTHBU3AIUS
9K30T€HHBIX TPOLECCOB penabepooOpa3oBaHusi, (PUKCUPYIOTCS aKTUBHBIE pYyCIOBblE JehopMalty,
HaOJro1aeTcs mepeMelieHre pycioBbIX (GopM, oTmenell. Takke 0TMEUYEeHO CMEIeHHEe CTEpKHEW BOJHOTO
MIOTOKA, 3aHECEHHWE IUIECOBBIX YYaCTKOB W HAaMBIBaHHWE OTACIBHBIX OTMeJeid. MHOoTroieTHeMEp3Ibie
MIOPOIBI JIETKOTO TPaHyJIOMETPHYECKOTO COCTaBa, KOTOPBIMH CIIOKEHBI Oepera, MmoABep KeHBI TpoIieccam
abpas3un. THTEHCUBHOCTH MPOLIECCOB pa3pyllieHus OeperoB B 30HE pa3MbiBa BapbupyeT oT 0,25 1o 0,90
m/ron. B psane ciiydaeB cuTyalus OCJOXKHSIETCS pa3BUTHEM OBpakHO-O0amouyHoM cetu. [Iporecchbr
paspyuieHusi 0OeperoB  YrpokKarT IEJIOCTHOCTH OKWJIBIX W HEKWIBIX CTPOSHUH, OOBEKTOB
UHPPACTPYKTYpHI. s yIIydIIeHUs] SKOJIOTHIECKOH OOCTAaHOBKH HEOOXOTUMO MPOBECTH MEPOTPHUSTHS,
HalpaBJIeHHblE Ha YMEHbIICHHE 3HAUUTENBHOI'O HETaTUBHOTO BO3JACHCTBHS Ha KOMIIOHEHTHI
OKpY’Kalolle cpeabl B Mpeaeiax BOJOOXPAaHHBIX 30H M MPUOPEKHBIX 3aIMTHBIX IOJIOC, a TaKKe

OeperoyKpenuTeNIbHbIC U TPOTUBOIPO3NOHHBIE PAOOTHI.
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STATE OF WATER BODIES AND THEIR CONSERVATION ZONES ON YAMAL PENINSULA
UNDER CLIMATE CHANGE AND URBANIZATION
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Arctic Research Center, Salekhard, Russia
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The water bodies of the Yamal Peninsula were investigated in areas of high anthropogenic impact
— the Gulf of Ob (the settlements of Novy Port and Cape Kamenny), the Seyakha (the village of
Seyakha), the Yuribey (the Obskaya-Bovanenkovo railway bridge), the Nadym Ob (the village of
Salemal) rivers and the Yanguta creek (the village of Panaevsk). At each of the sites, we used three
morphological cross sections: a conditionally reference area — 1000 meters upstream from a settlement; a
control area — within the boundaries of a settlement, and 500 meters downstream of the settlement.
Hydrological, hydrochemical and hydrobiological studies, as well as channel surveys and geodetic
surveys of the banks were carried out. The studies were carried out between 2013 and 2020. No
significant chemical anthropogenic pollution of the natural water in the water bodies and their bottom
sediments has been recorded. The content of pollutants and heavy metals is mainly determined by natural
conditions. At the same time, the water protection zones are littered with scrap metal, solid municipal
waste; barges and ships are sunk in the river beds. Under the changing climate conditions, exogenous
processes of relief formation become more active, and extensive channel deformations are registered. The
movement of bedforms and shoals is observed. Moreover, there are changes in the fastest current
position, sedimentation of stream pools, and shoal deposition. Light fractions of permafrost rocks making
up the banks are subject to abrasion processes. The rate of bank erosion varies from 0.25 to 0.90 m/year.
In some cases, the situation goes from bad to worse when an erosion network develops. The shore erosion
threatens infrastructure facilities, residential and non-residential buildings. To improve the ecological
situation, it is necessary to take measures aimed at reducing the significant negative impact on the
environment components within the water protection zones and protected shoreline belt, as well as bank

protection and erosion-preventing activities.
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Knroueeswvie cnosa. KOJ'IBIM&; TUAPOJIOrusa KpPUOJMUTO30HBI, KIMMATUYCCKUE H3MCHCHUA,

YYBCTBUTCIIBHOCTb CTOKA.

[Ipouecc amerpamanuu KPUOJUTO30HBI, AKTUBHBIA B TOCIEAHHUE ICCSATHICTHS, HE MOXKET He
CKa3aTbCs Ha TUIPOJIOTHUYECKOM peXHMe ceBepHBIX pek. bacceiin p. Konbima siBnsieTcss kpynmHeHIIMM
peuHbIM OacceiiHoM PoccuM, TMOTHOCTBIO PACHOIOXKEHHBIM B O0JACTH CIUIONIHOTO PAaCIpOCTPaHEHUS
BEYHOU Mep3J0Thl. [ 6e30macHOro BOAOIOJIB30BAHUS B PETHOHE HEOOXOIUM aHaIM3 COBPEMEHHOM
JUHAMHUKU cToka p. KonbiMa U mporHo3upoBaHue €ro BO3MOXKHBIX M3MEHEeHUU. B pabore ucnoiabp3oBaHa
busuko-maTemaTudeckas mojueiab (opmupoanus croka ECOMAG, mupoko mNpuMEHSIOMAsCS s
apKTUYEeCKHX OaccefHOB B YCIOBMAX H3MEHsIOIIerocs kinumara. [lng kanuOpoBku U BepupUKaLUU
Monenu BbaeneHsl nepuoabl 1981-1997 rr. m 1998-2013 rr. cOOTBETCTBEHHO. YCTaHOBIEHO, YTO B
ctBope c¢. KonplMckoe cpeHeMHOroJeTHUH pacxoja BOAbI JUIsl BTOPOro mnepuoja yBenuuwics Ha 7 %
OTHOCHTENBHO TepBoro (¢ 3240 1o 3475 m%/c). Moxbop mapamerpos mozenu ECOMAG mpousBoauics
nyTéM cpaBHeHus kputepus Homa-Catknuda. Pe3ynbraTel KanuOpOBKM W BepUHUKALMM TOKA3aIH
XOpOIIYI0 BOCHPOM3BOAMMOCTh cO 3HaueHHeM R2ns>0,82. Tlo pesynbTaTaM MOJEIMPOBAHHUS
€XKECYTOUHBIX PACXOJ0B BOJABI IS KaXJIOTr0 TPUALATHIETHETO IMEpHOoAa Ul pa3IMYHBIX 3aJaHHBIX
AP€[—10%,t20%] u ATE[-1°C,+ 3°C] OblIi paccUMTaHbl CPEIAHUE TUIOBBIE THApOTrpadbl CTOKaA, IS
KOTOPBIX MPOBOJWICS AajdbHEWIMA aHanu3. [Ipu HEM3MEHHOM KOJMYECTBE OCAJKOB JTMOO TeMIlepaType
BO3/yXa 3aMETHAa 3aBHCUMOCTh YBEJIMUYEHHsS CTOKAa C POCTOM OCaJKOB M CHI)KEHUS CTOKa IpHU
YBEJIMYEHUU TEMIIEpPaTyphl BCJIEACTBHE TMOBBIIICHUS IOTEPh Ha MCIApeHUe. YCTaHOBJIEHO, 4YTO
MoJenupyemble ruporpadsl 6osiee YyBCTBUTENBHBI K MOBBIIIEHUIO KOJIUYECTBA OCAIKOB Ha 5 %, ueM K

pocty Temrieparypsl Ha 1°C, T. K. B 3TOM ciIy4yae CTOK yBEIUYMBACTCS.
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Climate over the Arctic region has changed significantly during the past few decades. The
permafrost thawing leads to the changes in the northern river hydrological regime. The Kolyma River
basin is the largest river basin in Russia, located entirely in the area of continuous permafrost. For the
water security in the region, it is necessary to estimate modern dynamics of the Kolyma River regime and
to assess runoff sensitivity to climate change. In this study ECOMAG modelling system was applied for
the Kolyma River basin. It was found that for the Kolymskoye gauge, the mean water discharge for the
1998-2013 period increased by 7 % compared with 1981-1997 period (from 3240 to 3475 m?/s). The
mean Nash-Sutcliffe criteria value for the Kolymskoe gauge in both periods was more than 0.82.

The artificial time series of daily precipitation and air temperature were constructed from the
corresponding observed series for 2000-2009 by changing each daily value of the latter series by
AP€[—10%,120%] and ATE€[—1°C,+ 3°C], respectively. With a constant precipitation or air temperature,
the following dependence is noticeable: precipitation grows with an increasing flow; with an increase in
temperature, the runoff decreases due to an increase in evaporation losses. It was found that the simulated

annual runoff is more sensitive to 5 % wetting than to 1° warming.
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B cBs3u ¢ Tem, yTo mpobiieMa cofepKaHusl MUKPOIUIACTUKA B PEUHBIX BOJAaX APKTUKH OCTa&Tcs
ciabousydeHHoH, B aBrycte 2021 r. B ApXaHrenbCcKoi 00J1acTH MPOBOJMIMCH PaOOTHI MO H3YYEHHUIO
CTOKa MHUKpOIUIACTUMKA B JABYX KpYIHEHIIMX pekax JaHHoro peruoHa — CesepHoil [IBune u OmHere.
JlanHble MCCleOBaHUS MPOBOJWINCH B paMKaxX MaplipyTa MpoekTa PoccHHCKOro 3KOJIOTHYEecKOro
obmectBa «KimmMatuueckas SKCre Ui, cocrospierocs B 2021 r. B ApXxaHreiabcKkoi 00J1acTy.

B xonme skcnenuimu 13-24 aprycra 2021 r. B ycrheBbix obnactsax p. Cesepnas /IBuna m Onera
orobOpano 11 mpob Ha copepikaHue MUKpOIUTacTHKA. J{i1st oTO0pa mpoO B MPUIIOBEPXHOCTHOM CJIOE€ BOJIBI
Ha cojJepkaHue MHUKporutactTuka wucnoib3oBaiack cetb LEI-MANTA300 mpomsBoactea OOO
«OxoUuCcTpymMenT». Ilpu otbope cerb OykcupoBanach 3a CyIHOM, NPU 3TOM OTHUIHTPOBBIBATIOCH HE
menee 10 M Bomel. Ilocnme 3aBepmieHHst 0TOOpa CONEPKHMOE CETH KOHCEPBHUPOBATOch B 70 %-HOM
CIIMPTOBOM pPacTBOpE JJIsl OCIEAYIOLIET0 JJAO0OPaTOPHOrO aHAIM3a Ha CTEPEOMUKPOCKOIIE.

Yactuibl MUKpOIUIACTHKa ObUlM OOHapykeHbl Bo Bcex 11 wmccnemyembix mpobax. CpemHue
KOHIIGHTpPAI[MH MUKPOIUIACTHKA B pekax CesepHas JIBuHa u Onera cocrasmmu 0,42 mr./mM° u 0,67 mr./m3
cootBeTcTBeHHO. IIpym 3TomM st CeBepHoil [IBUHBI KOHUEHTpPALMU H3MEHSUIUCh B JMAna3oHE OT
0,09 mr./™M3 mo 0,96 mr./m3, nas Onern — ot 0,47 mt./M 1o 1,03 mir./m. TlomydenHble pe3ynbTaThI
MO3BOJIAIOT  CPaBHUTH BBIHOC MuUKporactuka pekamu CesepHas Jlpuna u  Owmnera. Ilpu
CpPEIHEMHOT0JIETHUX pacxonax Boabl 3420 M/c y Cesepnoii JIBunbl u 501 M. y OHeru, rogoBoi CTOK

MHUKporutacTika B benoe mope cocrasisier 149,9 t/rox u 43,0 T/T01 COOTBETCTBEHHO.

MICROPLASTIC ABUNDANCE IN ONEGA AND NORTHERN DVINA RIVERS:
RESULTS OF SUMMER 2021 FIELD SURVEY
Anastasia Lisina!, Alexei Sazonov !, Maksim Platonov 2, Oleg Lomakov 2, Natalia Frolova !
! Lomonosov Moscow State University, Moscow, Russia
2 Non-Profit Foundation “Clean Hands, Clean Rivers”, Moscow, Russia

“lisanastya99@mail.ru

Keywords: freshwater pollution; microplastics; Northern Dvina River; Onega River.

Since the problem of microplastics pollution of Russian Arctic freshwater bodies has not received
sufficient attention, in August 2021 in the Arkhangelsk Region, a comprehensive survey along the
Northern Dvina River mouth and the Onega River mouth was held by the All-Russian Public
Organization “Russian Ecological Society” within the framework of Climatology Expedition.

During the expedition, which took place from 13 to 24 August, 2021, 11 water samples were
collected in the mouths of the Northern Dvina and Onega Rivers. In the present study, we used LEI-
MANTA300 set manufactured by OOO Ekolnstrument (an LLC under the Russian laws) with 300 um
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bags for filtration. During sampling, the LEI-MANTAZ300 net was towed by a boat at a speed of about
5 km/h, at least 10 m® of water was filtered. The particles collected were preserved in a 70 % alcohol
solution for subsequent stereo microscope laboratory analysis.

Microplastic particles were found in all the collected water samples. Analysis of water samples
allowed us to determine average concentration of microplastics in the Northern Dvina River as
0.42 items/m? ranging from 0.47 to 1.03 items/m? and in the Onega River as 0.67 items/m? ranging from
0.47 to 1.03 items/m3. The obtained results allow us to compare the annual microplastic discharge for the
Northern Dvina and Onega Rivers. With an average long-term water discharge of 3420 m®/s at the
Northern Dvina and 501 m®/s at the Onega, the microplastic discharge into the White Sea is 149.9
tons/year and 43.0 tons/year, respectively.
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B centa6pe 2021 roma opraHM30BaHbl SKCIEAUIIMOHHBIE HCCIEIOBAaHUS IO OIEHKE AMHCCHU
MeTaHa ¢ noBepxHocTu KonbiMckoro Bomoxpanuiuiia. McciaenoBanus BBHIIOJHEHBI B paMKax J0roOBOpa
Ne 1010-416-2021 «M3mepeHne BBIOPOCOB MAPHUKOBBIX T'A30B M OLIEHKA IOTJIOLIAIONIEH criocoOHOCTH
THJIPO’HEPTeTUUECKUX 00BEKTOB». B pamkax skcneauuuu, npoxoausiueit ¢ 1 mo 19 cenrabps 2021 r.,
poObl Ha coJiep’KaHne MeTaHa OTOMPAIKNCh MO BCel MPOTSKEHHOCTH BOJIOXPAHIIIUIL, a TAK)KE B YCThIX
4 kpynHEWIIUX IPUTOKOB BOJAOXPAaHWINILA U B HUXKHEM Obede miotunbl Konbmmckoit '9C. Beero 6bu10
orobpano 203 mpoObl Ha 21 craHIMM Ha pPa3NUYHBIX TIyOMHAX. OCHOBHBIM HHCTPYMEHTOM JUIS
U3MEPEHUs] SMUCCUHM METaHa SIBISUIACh CTaTHUYecKas (3akpbiTas) kamepa. [lanpHeilmuii mabopaTopHbIit

aHayn3 MpoO MPOBOAMIICS C MPUMEHEHHEM MEeTo/1a T'a30BOi Xpomarorpaduu.
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Bo Bpems mpoBeneHus dKCIeIUIMA TeMIlepaTypa Bo3ayxa kosnebanack ot 5,2 mo 17,3 °C, mpu
3TOM HaOI0JIANIach MpsiMasi cTpaTu(UKaus BOJHBIX Macc. B maHHBIA nmeprno IpoOMCXOIMI0 CHUKEHUE
YpOBHsI BOABI BojoxpaHmiauia. CpeaHsst KOHIEHTpauus MeraHa B KoOJBIMCKOM BOJOXpaHWJIMIIE BO
BpeMsi TPOBEACHHUS  OKCHEIUIMOHHBIX  HCCIEeNOBaHWN  cocraBwia 4,7 MKiI/1.  MakcumabHbIe
KOHIICHTPAIlUH, HAOIIOAAINCh B IPUIOHHBIX CIOAX U AocTurany 91,2 mxi/n. CpeHue TeMITbl SMUCCUU
metana coctaBwin 2,4 mrC-CHa/M%/cyT. B 1enoM, 6olee MHTEHCHBHBIE OTOKH METaHa MPUYPOUEHBI K
TEpPUTOPHHU 3aTOIIEHHOH ToitMbl (B cpeanem 3,0 mrC-CHa/M?/cyT.), Torma Kak Haj 3aTOIUICHHBIM
PYCIIOM 3TH 3HAueHMS HECKONbKO Hmke (B cpemHeM He mpesbimaror 2,0 MrC-CHa/M?/cyT). BaHbIM

(baKTOPOM, BJIMAIOINHUM Ha CKOPOCTb OMHUCCHH, SABJIAIACh CHHOIITUYCCKAA 00CTaHOBKA.

FIRST RESULTS OF 2021 FIELD STUDIES ASSESSING METHANE EMISSIONS
FROM KOLYMA RESERVOIR SURFACE
Anastasia Lisinal, Alexei Sazonov?, Irina Repina?
1 Lomonosov Moscow State University, Moscow, Russia
2 Obukhov Institute of Atmospheric Physics, Russian Academy of Sciences, Moscow, Russia

“lisanastya99@mail.ru

Keywords: Kolyma reservoir; methane; methane emissions from reservoirs.

In September 2021, field studies were organized to assess methane emissions from the Kolyma
reservoir surface. The studies were carried out under contract No. 1010-416-2021 «Measurement of
greenhouse gas emissions and assessment of hydropower facilities absorbing capacity». During an
expedition taking place from September 1 to September 19, 2021, samples for methane content analysis
were taken along the entire length of the reservoir, as well as at the mouths of 4 largest tributaries of the
reservoir and in tailwater of the Kolyma HPP dam. A total of 203 samples were taken at 21 stations at
various depths. The main device for measuring methane emissions was a closed static chamber. Further
laboratory analysis of the samples was carried out using the gas chromatography method.

The air temperature ranged from 5.2 to 17.3°C during the expedition, and water masses were
stratified. During this period, the reservoir was drawing off. The average concentration of methane in the
Kolyma reservoir during the expedition was 4.7 ul/l. Maximum concentrations were observed in the
bottom layers and reached 91.2 pl/l. The average rate of methane emission was 2.4 mg C-CHa/m?/ day. In
general, more intense methane flows were confined to the flooded floodplain (on average 3.0 mg C-
CHa/m?/day), while above the flooded riverbed these values were slightly lower (on average they did not
exceed 2.0 mg C-CHas/m?/day). An important factor influencing the emission rate was the synoptic

situation.
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TepmokapcToBbie 03€pa, pacHoSIOKEHHbIE B 30HE PACIPOCTPAHEHUS MHOTOJIETHEH MEp3JI0THI
3anagHoit CulupH, MpencTaBIsIOT cO00M Ba)KHbIE, HO J0 HACTOSIIETO BPEMEHU IUIOXO YUTEHHBIC MYJIIBI
opraHuueckoro yriaepoaa. Hacrosimas pabora HampaBieHa Ha KOJIMYECTBEHHYIO OLIEHKY 3alacoB U
CKOPOCTH HAaKOIUIEHUS OpraHM4ecKoro yriepoja B OTIOKeHMsSX 11 TepMokapcToBbIX 03€p,
PAacCIOJIOKEHHBIX B Pa3jMYHbIX 30HaX PaclpoCTpaHEHUs MHoroyieTHeMEp3ibix nopoa (MMII) ot 30HbI
CIIOPAJIMYECKOTO JI0 30HBI CIUIONIHOTO pactnpocTpaHeHuss MMIIL. O6HapyxeHO yBEIMUYEHHE 3aIacoB
yraepoga B 03€pHbIX oTioxkeHHax (0-30 cm) ot cemepnoil Taiiru (285 Tr C, cmopaauyeckoe
pacnpoctpanenne MMII) no TynapoBoii 30ubI (628 Tr C, cruomrHoe pacnpoctpanenne MMIT). OGmmwmii
3arac OpraHM4ecKoro Yriepofa B JOHHBIX OTJIOKEHHUSX TEepPMOKapcToBbIX 03€p 3amaanoit Cubupw,
noasepxerHoil BiusHuto MMIT (1,05 muma kM?), coctaBui 1250 £35 Tr C. CKOpoCTH OCaJKOHAKOII-
JNIEHHs YTIIeposia B OTJIOKEHHAX TePMOKAPCTOBHIX 03&p cocTaBmam oT 36 mo 250 v C m2/rogt, uro
3HAYMTENILHO BHIIIE CKOPOCTH HAKOILJIEHUS yriiepoa B Topdsiuukax 3anagHort Cubupu. OO0mas CKOpocTh
HAKOIUIEHUS OPraHUYeCKOro yriiepoJa B JOHHBIX OTJIOKEHUSIX TEPMOKApCTOBBIX 03€p 3amannoit Cubupu
cocrapuna 7,8 £ 0,7 Tr C rox'. PaccuuTaHHble CKOPOCTH 3aXOPOHEHMsS OPraHMYECKOro yriepoja B
1,2-5,7 pa3 Huxke, 4yeM panee onucaHHas smuccusi C U3 TepMokapcToBbIxX 03&p 3amaanoit Cubupu. [Ipu
9TOM TEPMOKApCTOBbIE 03Epa MPEICTaBISAIOT COOOW BaXKHBIM MyJ yriepoja, KOTOPBIH HEO0OXOAMMO
YYUTHIBATh B YCIOBUSAX MPOJIOJDKAIONIETOCS U3MEHEHUS KJIMMAaTa U TasTHUSI BEYHON MEp3IOTHI.

HccnenoBanue BEIMOHEHO 3a c4€T rpaHTa Poccuiickoro HayuHoro ¢onma Ne 21-77-10067.
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ORGANIC CARBON STOCK IN SEDIMENTS OF NORTHERN WESTERN SIBERIA
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Thermokarst (thaw) lakes of permafrost peatland such as the world’s largest Western Siberian
Lowland (WSL) represent potentially important but poorly constrained stocks of organic carbon (OC).
These lakes are highly vulnerable to climate warming and permafrost thaw. The present work is aimed at
quantifying the OC stock and accumulation rate in sediments of 11 thermokarst lakes across a permafrost
gradient, from isolated to discontinuous and continuous permafrost zone of the WSL. There was an
increase in OC stock in lake sediments (0-30 cm) from the northern taiga (285 Tg C, sporadic
permafrost) to the tundra zone (628 Tg C, continuous permafrost). The permafrost-affected WSL OC
stock amounted to 1250 + 35 Tg C. The OC burial in thermokarst lake sediments ranged from 36 to
250 g C m2/yt, which is sizably higher than C accumulation rate in the peatlands of western Siberia. The
areal OC accumulation rate in the permafrost-affected WSL territory (1.05 million km?) was
7.8 £ 0.7 Tg C y 1. Although this number is 1.2 to 5.7 times lower than C emission from the WSL
thermokarst lakes, it represents an important pool of C which has to be considered under ongoing climate
change and permafrost thaw.

This work was supported by RSF grant No 21-77-10067.
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B Hactosmiee Bpems Hambosiee BOCTPEOOBAHHBIM OCTAETCA CIEHAPHBIM IMOAXOJ pa3BUTHUSA
pervoHoB. B nepByto odepeab 3TO OTHOCUTCS K PETMOHAM HOBOT'O OCBOEHUS! U MHTEHCUBHOI'O Pa3BUTHS,
TakuM Kak SImano-Heneuxuit aBTOHOMHBI OKpyr. B peruone cymectByer HEOOXOJIUMOCTh
NPOCKTHPOBAHUS M pPeaJH3alMM KPYIHBIX TPAHCHOPTHO-JOTUCTUYECKHX IPOEKTOB (TPyOOIpOBOIOB,
JI0pOT, JIMHUH 3JIeKTporepenay, mopTos). B To ke BpeMs 31ech MIMPOKO MPEACTaBICHBI KpUochepHbIe
IIPUPOJHBIE IPOLECCHI, IPU 3TOM HAIllM HAYYHbIC 3HAHMS KpailHE CKYIHBI, a U3MEHEHUS OKpYyXKarolleH
cpeabl — 3HAuUTENbHBL. B pesynbrare yxe umeromuecs oOBEKTbl NMPOMBINUIEHHOW, MYyHHIMIIAIBHOM
UHPPACTPYKTYPbI, )KUIJIOT0 KOMIUIEKCA U3-3a Jerpajallid BEYHON Mep3J10Thl MOTYT OCTPaJaTh WK ObITh
paspyiueHsl. V3MeHeHMsI KiaMMaTa, B MEpBYIO odepelpb 3a CUET yBEJIMYEHUs Oe3MOpO3HOro Nepuona,
YMEHBILIEHUS MOpPO30B 3UMOH M pOCTAa OCAJIKOB JIETOM, HapyUIWIM YCTOWYMBOCTh TEXHOI'€HHBIX
00beKTOB. BomHBIN (akTOp, ¢ OXHOW CTOPOHBI, YCHJIMJ TEPMOIPO3HMI0, a C JPYrod — mpuBEN K
AKKyMYJISIIIMMA OTJIOXKEHUH OeperoBoil muHMM ycTheBoW obsactu peku Ta3. C 2019 r. B n. Ta3oBckom
TEOKPHOJIOTMYECKHEe W3MEHEHHs CTalli MPHOOpeTaTh HeoOpaTumblid xapakrtep. CTpamaeT moproBas U
JOpOXHass HMH(pACTpyKTypa TMOCENKA, MOJ Yrpo3od JedopMaldu HAXOAATCS MHOTHE 3JaHHs U
coopyxkeHus. VMMEHHO H3yYEHUIO TE€OKPHOJIOIMYECKHX IIPOLIECCOB, ONPEACIAIOIUX YCTONYUBOCTh

TCXHOI'CHHBIX O6T>€KTOB, IIOCBAIICHA AaHHAasA pa60Ta.

GEOCRYOLOGICAL CHANGES OF TAZ RIVER ESTUARY SHORELINE
Boris Tkachev
Regional Branch of the Russian Geographical Society in KhMAO-Yugra,
Khanty-Mansiysk, Russia

btkachev@mail.ru

Keywords: geocryological changes; shoreline; mouth of the Taz River; deformations; thermal

erosion; technogenic impact; active layer.

Currently, the scenario approach to regional development remains the most in-demand. First of all,
this applies to regions of new and intensive development, such as the Yamal-Nenets Autonomous Okrug,
Russia. In the region, there is a need to design and implement large-scale transport and logistics projects
(pipelines, roads, power lines, ports). Cryospheric natural processes are widely represented here, but at
the same time our scientific knowledge thereof is extremely scarce, and the environmental changes are
significant. As a result, the existing industrial, municipal, and residential facilities may be affected or
destroyed by permafrost degradation. Climate changes, primarily due to a longer frost-free period, milder

frosts in winter, and a higher precipitation in summer, have disrupted stability of man-made facilities. The
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water, on the one hand, pushed thermal erosion, and, on the other hand, led to accumulation of sediments
along the coastline of the Taz River estuary area. Since 2019 in the village of Tazovsky, geocryological
changes have become irreversible. The village port and road infrastructure suffers, many buildings and
structures may be compromised. This research is devoted to the study of geocryological processes that

determine the stability of man-made facilities.
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W3MmeHeHne XapaKTepUCTHK JIAHTIIA(QTOB B MPOCTPAHCTBE MPOUCXOJUT B COOTBETCTBHH C
MOCJICIOBATEIbHBIM W3MEHEHUEM 3HAYCHHWH TPAJIMEHTOB Pa3MIHBIX (PakTopoB. OIHUM U3 JIpaiiBepOB
BHYTpUJIAHAMAPTHBIX W3MEHEHUH SBIISETCS TIEpPEepaclpe/ie]ICHHe BJIArH, PBIXJIOTO BEIIECTBA H
XUMHYECKHUX SJIEMEHTOB BJIOJIb CKJIOHA, T. €. Ha KareHe. VccnenoBaHus Ha KaTeHaX YPE3BbIYAHO BayKHBI
JUISL XapaKTePUCTUKU 30HANBHBIX MECTOIMOJIOKEHUH — TutakopoB. KaTeHapHBI MOAXOJ TMO3BOJISET
BBISIBUTH OCHOBHBIC HAIPABJICHUS TPpaHC(HOpPMAIMH TIIAKOPHBIX YCIOBHH M 0XapaKTEPH30BaTh OCHOBHBIC
dakTopanbHO-TMHAMHUYECKHE psiabl  TreocucteM. Ha cesepe 3amamgnoii Cubupu B CBA3U  C
HE3HAYUTENbHBIMU MPEBBINICHUSIMU U HEJOCTATOYHON IPEHUPOBAHHOCTHIO MIIAKOPHBIE MECTOMOIOKEHUS
BCTpeUaroTcs peako. B xome moneBsix padot 2021 r. B moa30HE CEBEPHOM TalTM KaTeHa Oblia 3aJI0)KeHa
B Tpejeliax TaK Ha3biBaeMbIX HaapIMCKkuX comok. OCOOCHHOCThIO KAaTECHBI SIBIIICTCS YBEIUYCHHE
BHJIOBOT'O OOTaTCTBA PAaCTCHHH OT BEPXHHX 3BCHBHEB KATECHBI K HIDKHUM, TO €CTh OT IIaKOpa K TOWME.
Jlis mouyB MO Bcel KaTeHE XapaKTepHBI PACTSIHYTOCTh MPO(GUIIS, OTCYTCTBHE BBIPAKCHHBIX CIIEJIOB
OTJICCHUSI, HU3KOE TMOJIOKEHHWE BEPXHEHW TPaHUIBl MHOTOJETHEMEP3IBIX MOPOJ, TOCTATOYHO TMIIyOOKas
MPOTYMYCHPOBAaHHOCTh BEPXHHUX TOPHU30HTOB M BBICOKOE COJCpXKAHUE OpraHUYecKoro yriepojaa. B
OOJIBIIIMHCTBE MECTOIOJIOKCHU Ha BCKO MOIIHOCTh TOYBEHHBIX MNPO(HIECH JIETOM COXpaHsIeTCs
MOJIOKUTENbHAST TemrepaTypa. VICKIIOYeHHe COCTAaBISIIOT MPHUBOJOPA3ENbHBIE CEAJIOBUHBI, TJIE

oOpasyeTcs 3acToii Biard v (hopMUpyeTcs MOLIHAs MOXOBask OTYIIKA, CIyXKallasi TeIION30JITOPOM.

Hccnenoanus BeimosiHeHB! B pamkax roc3aganus UBOIT CO PAH Ne 0306-2021-0007.
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In space, the landscape characteristics change occurs in accordance with a continuous change of
different factors’ gradients. Redistribution of moisture, loose matter and chemical elements along the
slope (or, on the catena) is one of the drivers of intra-landscape changes. Catena surveys are extremely
important for characteristic of zonal locations — flat interfluves (placors). The catenary approach makes it
possible to identify the main directions of placor transformation and to define the main factorial-dynamic
series of geosystems. Placors are rare in the north of Western Siberia due to insignificant elevations and
insufficient drainage there. The catena was chosen within northern taiga subzone near Nadym Hills. The
main vegetation feature of the catena is an increase in plant species richness from top to bottom. The soils
along the catena are characterized by an elongated profile, absence of gleying, a low position of
permafrost, a deep penetration of humus, and a high content of organic carbon. In most locations, the
summer soil temperature is above zero with an exception of saddles where stagnated moisture forms a

powerful moss cushion.

The research was carried out in the framework of State Assignment of IWEP SB RAS No. 0306-
2021-0007.
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Paznen 3. Biusinne KIMMATHYeCKUX U3MEHEHN HA OMOJI0rHYecKoe pa3Hoodpa3ue U yCTOHYHUBOCTh
OuoTHYecKUuX co00mecTB ApKTUKU U Cy0apKTHUKHI

Chapter 3. Climate change influence on biological diversity and biotic communities sustainability of
the Arctic and Subarctic regions
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B OO0b-UpThilickoM peyHOM OacceiiHe COBCEM HEIaBHO OBLIO M3BECTHO MEHEE JIECSTKA BHIIOB
Yy>KEpOIHBIX MPECHOBOJHBIX MOJUTIOCKOB (Bunapckuii u ap., 2015). B Hacrosiee BpeMsi Mbl Ha0I0AaeM
pacuMpeHre HHBa3MH HECKOJIbKUX BUJIOB B PETHOHE — peuHO# skuBopoaku Viviparus viviparus (L., 1758)
(ubiruaa u ap., 2020) u eBponeiickux mepiaosui] poaa Unio (Babushkin et al., 2021), a Taxxe poct
BHJIOBOTO OOraTcTBa BCEJICHIIEB — BIIEpBbIe OOHApy:KeHbI pedHas apeiiccena Dreissena polymorpha
(Pallas, 1771) (baOymkuH u 1p., B Ie4aT) U KUTalCKie mpyIoBbie mepioBuilbl — Sinanodonta woodiana
(Lea, 1834) u S. lauta (Martens, 1877) (Kondakov et al., 2020, 2021). YyskepoJaHble MOJUTFOCKH
CIIOCOOHBI MPOHMKATh JalleKo Ha ceBep, oHU HaiineHsl Ha Kombckom momyoctpoBe (Hexaes, [lanatos,
2016), y roxHbIX Tpanull Taiimbipa (Hamu AaHHbIE), Y oOepexbs benoro mops (Bespalaya et al., 2018,
2021; Travina et al., 2019; TpaBuna u ap., 2020). Onnako B OOb-MpThilickoM OacceiiHe ceBepHBIE
Ipeliebl PacpOCTPAaHEeHHsI MHBAIEPOB MPAKTUYECKU HEM3BECTHBI, HESCHBI COCTOSIHUE WX TOIYJISIIHM,
BJIMSHUEC HA HATUBHBIC BHJBI M OKOCHUCTeMBbI. OUeBHIHO, YTO TPOOJIeMa PACHIUPEHUS apeajioB BHUJIOB,
paHee He BXOJUWBIIUX B COCTaB Majlako(ayHBl PerHOHA, 3HAYMTEIHLHO CIOXKHEE, YeM MOXET MOKa3aThCs
HAa TEpBBIA  B3MMAA. MOJUIFOCKU-BCENCHIIBI HE  COCTaBISIOT €IWHOM TAaKCOHOMHUYECKOW W
OuoreorpaduuecKoil rpyNIUPOBKH, UMEIOT pa3IMdHOE MMPOUCXOXKIACHHE. PacceneHne HeKOTOPhIX BUIOB,
BEPOSTHO, CTOMT PACCMAaTPUBATh B KAYECTBE MPOIIECCOB BOCCTAHOBJICHHUS apeajioB, YTPAYECHHBIX B TICPUO]T
TUTHOIICH-TICHCTOIEHOBBIX oiesieHeHuit (Babushkin et al., 2021).

duHaHCcOBas MOJJCPKKA HCCIEIOBaHUM ToiydyeHa oT Poccuiickoro Hay4dHoro ¢onna (mpoekT
Ne 19-14-00066; moneBble pabOTHI, MOJEKYISPHO-TEHETHYCCKHE MCCIICIOBAHU), a Takke Poccuiickoro

donna ¢dyHmameHTanbpHBIX  ucciaenoBaHuit  (mpoekt  Ne 19-04-00270), Poccuiickoro  ¢onma
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ALIEN FRESHWATER MOLLUSCS IN WESTERN SIBERIA:
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2Tyumen Scientific Center SB RAS, Tyumen, Russia

33aint-Petersburg State University, Saint-Petersburg, Russia
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In the Ob-Irtysh River basin, less than a dozen species of alien freshwater molluscs have been
recently known (Vinarski et al., 2015). Currently, we observe an expansion of invasion of several species
in the region: the common river snail Viviparus viviparus (L., 1758) (Yanygina et al., 2020) and the
European freshwater mussels of the genus Unio (Babushkin et al., 2021), and an increase in the species
richness of invaders. The following were discovered for the first time: the zebra mussel Dreissena
polymorpha (Pallas, 1771) (Babushkin et al., in press) and the Chinese pond mussels — Sinanodonta
woodiana (Lea, 1834) and S. lauta (Martens, 1877) (Kondakov et al., 2020, 2021). Alien molluscs are
able to penetrate far to the north; they are found on the Kola Peninsula (Nekhaev, Palatov, 2016), near the
southern borders of the Taimyr Peninsula (our data), off the coast of the White Sea (Bespalaya et al.,
2018b, 2021; Travina et al., 2019; Travina et al., 2020). However, in the Ob-Irtysh River basin, the
northern limits of the distribution of the invaders are practically unknown; the state of their populations
and the impact on the native species and ecosystems are unclear. Obviously, the problem of expanding
the ranges of species that have not previously been part of the region's malacofauna is much more
complicated than it might seem at first glance. Invasive molluscs do not constitute a single taxonomic and
biogeographic grouping, they have different origins. The dispersal of some species should probably be
considered as processes of restoration of areas lost during the Pliocene-Pleistocene glaciations
(Babushkin et al., 2021).

Financial support for research was received from the Russian Science Foundation (project No. 19-
14-00066; field work, molecular genetic research), as well as the Russian Foundation for Basic Research
(project No. 19-04-00270), the Russian Foundation for Basic Research and the Tyumen Region (project
No. 20-44-720008), the Department of Education and Youth Policy of the Khanty-Mansi Autonomous
Okrug — Ugra (project No. 2020-146-09).
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Knroueevie cnoea. BricuINE COCyOMCTBIC pacCTCHMs; MNPHUPOJAHBIC 30HBI W MOJ30HHI,

reo00TaHUYECKHE OMUCAHNS, KATEHBL.

Bo Bpemsi mosieBbIX SKCIETUIIMOHHBIX paboT B uioje 2021 r. ObUIM HCCIEIOBAHbBI KIIIOYEBHIE
y4acTKu leHTpaiabHoro cexkropa IHAO B mpenenax ceBepHoii Taiiru (okp. r. HagpiM), JecoTyHIpBl U
100KHOM TyHApHI (OKp. 1. TazoBckmil). B kaxmoil u3 3-X 30HAIBHBIX CUTyallud OBUIH 3aJI0KECHBI
KJIFOUEBBIC KAaT€HBl M BBIMOJHEHBI BCIIOMOTATEbHBIE OMUCAHUS JJISI OXBaTa MECTHOTO Pa3zHOOOpa3us
OMOTOTMOB B YCJIOBUAX OTCYTCTBUS WJIM HE3HAUUTEIHHOTO  aAHTPOMOTEHHOTO  BO3ACHCTBHSL.
[TpenBapuTEenbHBIN aHATN3 T€000TAHNYECKUX OMUCAHHM MO3BOJMII CENATh Psi/I BBIBOJAOB 00 M3MEHEHHSIX
CTPYKTYpBI HEHapYIICHHBIX U MaJOHAPYIICHHBIX (DUTOIEHO30B B 30HAJIBHBIX PsAJIax KIFOUEBBIX KaTEH U
WX 30HAJIBHBIX OCOOCHHOCTSX. B psimy ceBepHas Taiira — JIECOTyHApa — IOKHAsI TyHJIpa B COOOIIECTBAaxX
HaOMIOMAIOTCA CIEAyrone 3akoHoMepHOcTH: 1. CHWXaeTcss BUIOBOE OOraTcTBO M KH3HEHHOCTh
JIPEBECHOTO sipyca. 2. YBEIMYMBAETCS BUJIOBOE€ OOTATCTBO M CHUIKAETCS JKU3HEHHOCTh KYyCTapHHUKOBOTO
apyca. 3. CpelHee 4UCIO BUAOB TPaBSHO-KYCTAPHUYKOBOIO sIpyca CHUXAETCS, TOTrJa KaK aMIUIUTyAa
BApBUPOBAHUs CHAYaja HE MEHSETCS IPU CHIKEHUHN €€ KpallHUX 3HAYCHUH, a 3aTeM CY)KaeTcs 3a CUET
COKpAIICHUS] MAaKCUMAaJbHBIX 3HAYEHWW W TIOBBINICHWS MUHUMAIbHBIX. 4. OO0miee BHIOBOE OOTaTCTBO
sBIseTCs (PyHKIMEH OT 3aKOHOMEPHOCTEH W3MEHEHHS APEeBECHOT0, KYyCTAPHUKOBOTO U TpPAaBSIHO-
KYCTapHUYKOBOT'O SIPYCOB: COKpAIIAIOTCA KaK MaKCHMallbHO€ 3HAYEHUE aMIUIMTY]bl BapbUpPOBaHUSA U
camMa aMIUTATYJa, TaK U CpeHee 3HaYeHUE BHI0BOTrO OoraTcTBa. 5. B mpeaenax kaTeHbl CeBEpHOM Talru
BHUJIOBOE OOTaTCTBO YBEJIIMUYMBAETCS OT BEPXHUX 3BEHBEB K HIIKHUM, a B IOKHOW TyHApPE — HA000pOT
yMeHbIlaeTcsi. B nmecoryHape HaOmromaeTcss CMEIIaHHAas TEHISHIMS: CHadaja CHIDKEHHE, a 3aTeM
yBEIMUYEHUE BUAOBOTO OorarctBa. 6. OOHapykeHHble nuddepeHInanbHble BUABI CEBEPHON Talirm —
MHAUKATOPBl 30HAJLHOCTU CBSI3aHBI CO CHUIKEHHEM COMKHYTOCTHU JIECOB MU MEPEXOAe K PEAKOIECHIM

JICCOTYHJIPBI.
Nccnenoanus BeinonHeHH B pamkax roc3aganus UBOIT CO PAH Ne 0306-2021-0007.
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SPECIES RICHNESS OF TREE, SHRUB AND GRASS-DWARF SHRUB PLANT COMMUNITY
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phytocenosis.

During July 2021 field expedition, key areas of the Yamal-Nenets Autonomous Okrug central
sector were explored within the northern taiga (near Nadym City), forest-tundra and southern tundra (near
Tazovsky village). In each of the 3 zonal sites, key catenas and auxiliary descriptions were laid to cover
the local diversity of biotopes in the absence or insignificant anthropogenic impact. A preliminary
analysis of geobotanical descriptions made it possible to draw a number of conclusions about changes in
the structure of undisturbed and slightly disturbed plant community in zonal rows of key catenas and their
zonal features. In the northern taiga — forest-tundra — southern tundra row, the following regularities are
observed in the communities: 1. The species richness and vitality of the tree layer decrease. 2. The species
richness of the shrub layer grows, but its vitality reduces. 3. The average number of species of the grass-
dwarf shrub layer declines, while the variation amplitude first does not change with a decrease in its
extreme values, and then narrows due to a decrement in the maximum values and an amplification in the
minimum ones. 4. The total species richness is a function of the change patterns in the tree, shrub, and
grass-dwarf shrub layers: both the maximum value of the variation amplitude and the amplitude itself
diminish, so does the average value of the species richness. 5. Within the northern taiga catena, the
species richness increases from the upper layers to the lower ones, while in the southern tundra, it instead
decreases. In the forest-tundra, a mixed trend is observed: a reduction at first and then an increment in
species richness. 6. The discovered differential species of the northern taiga are zonality indicators and
are associated with a decrease in forest density when going to light forests of the forest-tundra.

The research was carried out in the framework of State Assignment of IWEP SB RAS
No. 0306-2021-0007.
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[IpoananusupoBanbl pe3ynbTrathl MHOTONETHUX (68 jer, 1952-2020 rr.) y4éToB 4YHUCICHHOCTH
MBIIICBHIHBIX TPHI3YHOB HA MOJCIBHON JIMHUU YUYETOB B JIOJIMHHBIX KeAPOBHHKAX CHXOTI-AJMHCKOTO
3anoBenHuKa. [Ipy aHamM3e MaHHBIX WUCIOJIB30BAaHBI CTAHIAAPTHBIC CTATUCTHYECKHE METOJbI U MHICKCHI
(momuuupoBanus, Ilapkepa-bBeprepa u mnpouue). PaccMoTpeHbl TpPEHIBI TUHAMHKH YHCICHHOCTH
MBIIIEBUIHBIX TPHI3YHOB B Pa3HbBIC MEPHUOIbI HAOIIOACHUH, TPOCIIEKEHBI N3MEHEHHs BUIIOBOTO COCTaBa,
COOTHOIIIEHHE ¥ JIOMHHHPOBAaHWE BHUJIOB B COOOIIECTBAaX. YCTAaHOBJIEHO, YTO W3 JIEBATH BHUJIOB
MBIIIEBUIHBIX TPBHI3YHOB 3allOBEJHUKA SIPO TPYIIUPOBOK, OTMEUCHHBIX Ha MOJEIHHON JIMHUU B
JOJJTMHHOM KEJIPOBHHUKE, COCTaBISIOT KpacHo-cepas mnojiéeka (Myodes rufocanus Sundevall, 1846),
kpacHas monéka (Myodes rutilus Pallas, 1779) u BocTOuHOa3maTCcKas jecHas Mbib (Apodemus
peninsulae Thomas, 1907). B xoae wuccienoBanuii 3apMKCHPOBAHBI POCT TMOKa3zaTelel oOIei
YHCIEHHOCTH dTHX MEIKUX MJIEKOMHUTAIOIINX, a TAK)Ke yCUIIeHHe K HacTosemy Bpemernu (repuos 2000—
2019 rr.) mHpHU3HAKOB «HEYCTOMYMBOCTH» TIOKa3aTeJded UHUCICHHOCTH M CTPYKTYpbl COOOIECTBa
MBIIICBUIHBIX ~ TPHI3YHOB  (TIOBBIICHWE  aMIUIATYIbI  KOJEOAaHWW  YHCICHHOCTH, ITOBBIIICHUE
Koa(¢uimeHTa Bapualuy YUCIeHHOCTH U uHaekca [lapkepa-beprepa). OTMeueH pocT YMCIECHHOCTH U
JOMUHUPOBAHUS B YJIOBaX BOCTOYHOA3MATCKOW JIECHON MBIIIH TPU COKPAIIEHUN WHIEKCOB YHCICHHOCTH
U JIOMUHUPOBaHUS KpacHOW MoJI€BKU. 3aMKCUPOBAHHBIN B MEPUOJ MCCIENOBAHUI pOCT IMOKazaresneu
CPEIHErOJIOBBIX TEMIepaTyp NPU3EMHOrO CJOS BO3JyXa KOPpETUpyeT C pPOCTOM UHCIEHHOCTH

MBIIIEBUAHBIX TPBI3YHOB, IPEUMYIIECTBEHHO 3a CYET YBEIIMUCHHUS [10KA3aTeIC BECEHHEN YUCICHHOCTH.
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Berger index.

The paper analyzes results of long-term (68 years, 1952-2019) counts of mouse-like rodents
abundance on the territory of the Sikhote-Alin State Nature Biosphere Reserve (SABR). Standard indices
facilitate the analysis (dominance index, Parker-Berger index, etc.). Particular attention is paid to the
trends in small mammals’ abundance dynamics in different periods of observation, as well as changes in
species diversity, indicators of dominance, and the ratio of species in the communities. There are nine
species in the structure of the mouse-like rodents of SABR, the core of the groupings on the model line of
long-term censuses in the Siberian pine forest valley are Myodes rufocanus Sundevall, 1846, Myodes
rutilus Pallas, 1779 and Apodemus peninsulae Thomas, 1907. In the course of studies, an increase in the
indicators of animals’ total abundance was recorded, as well as strengthening (for 2000-2019 period) of
“instability” signs in abundance indicators and in community structure of mouse-like rodents (an increase
in the amplitude of abundance fluctuations, an increase in abundance variation coefficient and in Parker-
Berger index). There was also an increase in abundance and dominance in the catches of A. peninsulae
with a decrease in the indices of abundance and dominance of M. rutilus. Over the past 70 years, in the
course of the meteorological observations in the SABR, a consistent increase in average annual
temperatures has been recorded. It was during this period that the growth of the abundance of mouse-like

rodents took place in parallel, mainly due to an increase in spring abundance.
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Kniouesvie cnosa: Apkruka; ruipoOUOIOTHS; MaKPO300OCHTOC.

dayHa U CTpyKTypa COOOIIECTB JOHHBIX MAaKpOOECIIO3BOHOYHBIX  JKMBOTHBIX, HX
MIPOCTPAHCTBEHHO-TeOrpaduuecKoe pacipeiesieHUe SBISIOTCS OJHUMU U3 UHIUKATOPOB KIMMATHUYECKUX
U3MEHEHUN Ha TEeppUTOPUU APKTHYECKON 30HBI. B CBA3M ¢ 3TUM HccinenoBaHUsS Makpo3000eHTOoca
BOJIOEMOB M BOJOTOKOB SIMano-HeHenkoro aBTOHOMHOTO OKpyra sBISIFOTCS COCTABHOM YacThIO
KOMIUIEKCHBIX SKOJIOTMYECKUX HCCIIEIOBAHUN O pALY TeM, B TOM YHCIIE HUCCIEIOBaHUI MO U3YYECHUIO
COBPCMCHHBIX M3MEHEHHWH KJIIMMAaTa M UX BIIMSHHSA HA JIaHI[HIa(bTBI OKpyrTa.

AHanmm3 MarepuanoB IMOJIEBBIX HCCIEIOBAaHMA MaKpo3000€HTOca BOJIHBIX OOBEKTOB Smaio-
Henenkoro aBTroHomuoro okpyra B 2016-2021 rr. mokaszai, 4YTO B I€JIOM KayeCTBEHHbBIE H
KOJIMUECTBEHHBIC XAPAKTEPUCTHKU JOHHOW (ayHbl HCCIETOBAHHOW TEPPUTOPUU COIMOCTABUMBI C
IPUBOJUMBIMU B JIMTEpaType JaHHBIMH 10 BHUIOBOMY COCTaBY, YMCIEHHOCTH, OMOMAacce U CTPYKType
coo01ecTB Makpo3ooberToca O0s-UpThiickoro dacceiHa.

B To ’xe BpeMs BBISBICHO NMPOHUKHOBEHHE HEKOTOPBIX XapaKTEPHBIX JJS BOJOEMOB Ta&XHOMN
30HBI BUJIOB B Oosiee BbICOKHE MMPOTHL. Tak, B 2019 r. B mo30He J€COTYHAPHI BIIEPBbIE BCTPEUEH BH]L
ryook u3 cemeiictBa Spongillidae (Porifera, Demospongiae), 8 2018 u 2020 rr. B 1M0A30HE FOKHBIX TYHAP

3a(h)MKCUPOBAHBI CIUHUYHBIC 0COOH OPIOXOHOTHX MOJUTIOCKOB poaa Bithynia (Mollusca, Gastropoda).

BENTHIC INVERTEBRATES COMMUNITY AS PROBABLE INDICATOR
OF CLIMATE CHANGE IN ARCTIC
Aleksandr Krasnenko
Arctic Research Center, Nadym, Russia

aleks-krasnenko@yandex.ru

Keywords: hydrobiology; macrozoobenthos; Arctic.
The fauna and structure of benthic macroinvertebrate communities and their spatial and

geographic distribution are among the indicators of climate change in the Arctic zone. In this regard,
studies of macrozoobenthos in water bodies and streams of the Yamal-Nenets Autonomous Okrug,
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Russia, are an integral part of comprehensive environmental research on a number of topics, including
studies of contemporary climate change and its impact on the Okrug's landscapes.

Analysis of the materials of 2016-2021 field studies of macrozoobenthos in the Yamal-Nenets
Autonomous District water bodies showed that in general the qualitative and quantitative characteristics
of the bottom fauna of the area under investigation are comparable to the data given in the literature on
the species composition, abundance, biomass and community structure of zoobenthos of the Ob-Irtysh
basin.

At the same time, penetration of some species characteristic of taiga zone water bodies to higher
latitudes has been revealed. Thus, in 2019, a sponge species of the Spongillidae family (Porifera,
Demospongiae) was found for the first time in the forest tundra subzone, in 2018 and 2020, single
individuals of the gastropod mollusks of the Bithynia genus (Mollusca, Gastropoda) were registered in the

southern tundra subzone.

YK [591.55:599.3/.4]:502.175(571.121)
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Knwouesvie cnosa: WHAEKCH  pa3HOOOpasus; MEJIKHE  MIIEKONUTAIONIUE;  IOKa3aTeNx
YCTOMUMBOCTH; PE3UCTEHTHas YCTOMUMBOCTB; CTpyKTypa cooOmecTtB; ¢ayHa; Smano-Heneukuit

ABTOHOMHBIN OKpYT.

Camasi MHOTOYHCIIEHHAs TPyIIa HA3€MHBIX O3BOHOYHBIX KUBOTHBIX — MEJIKME MJIEKOITUTAIOIINE
OTJIMYAIOTCSI KOPOTKOM MPOJOKUTENBHOCTBIO JKU3HH, OBICTPOM CMEHOW MOKOJEHHUH, BBICOKOM
MHTEHCUBHOCTHI0 0OMEHA BEILIECTB, BHICOKOM YMCIEHHOCTBIO M, BCIEACTBUE 3TOT0, 3HAYUMOMN POJIBIO B
FeOXMMHYECKUX LuKiIaXx. Hapsay ¢  4YyBCTBUTENBHOCTHIO MHUKPOMAMMAJIUN K  HM3MEHEHHSIM
KIIUMaTHYEeCKUX U OHOTONMYECKHUX YCIOBHM 3TO OOOCHOBBIBAa€T MX HCIOJB30BaHUWE KaK OOBEKTOB
OMOMOHUTOpPHHIAa B KOMIUIEKCHOM OLIEHKE COCTOsIHMA dKocucteM. [lo Mmarepuanam MOJEBBIX
UCCcleIoBaHui, MpoBeAEHHBIX ¢ 9 mo 20 utons, ¢ 16 mo 20 aBrycra 2021 r. B OKpeCTHOCTSX CTallMOHApa
«Ctepx» (65°01'76"c.m. 66°36'36"B.A.; TOCYyIapCTBEHHBIH MPHUPOIHBIA 3aKa3HUK PErHOHAIHLHOTO

3HaueHusa «KynoBatckuit», [llypeimkapckuii paiion AHAQO; noiima peku KyHoBaT; moa3oHa ceBepHOM
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Talru), MpoaHaIu3upoBaHbl GayHa, CTPYKTypa, HHTETPpaJIbHbIE MOKAa3aTeNId COOOIIECTB MUKPOMaMMaIHii
U OIICHEHO OO0IIee COCTOSHHUE JIECHBIX SKOCHCTEM B pallOHE THE3/IOBOTO apeajia MCYE3alolIero BHIA
Leucogeranus leucogeranus Pallas, 1773. B pa3ubix OHOTONAaxX CMEIIAHHBIX KYCTapPHHUYKOBO-MOXOBBIX
JIECOB ¢ TIpeoOIagaHueM COocHbl cubupcekot (Pinus sibirica Du Tour, 1803) orpaborano 1250 noByriko-
CyToK, 174 ummuHapo-cyTok, oTioBieHO 112 3BeppkoB 6 BHmoB u3 2 orpsmoB (Insectivora: Sorex
caecutiens Laxmann, 1788, Sorex araneus L., 1758; Rodentia: Clethrionomys rutilus Pallas, 1779,
Microtus oeconomus Pallas, 1776, Microtus agrestis L., 1761, Myopus schisticolor Lilljeborg, 1844).
CocTtaB U CTpyKTypa u3yyaemoro (payHHUCTUYECKOTO KOMILJIEKCA MOJHOCTHI0 COOTBETCTBYIOT MPUPOIHON
30HE, COCTaBy M COOTHOUICHHIO OWMOTONOB B pailloHe wuccielnoBaHuil, HCTOpUM (OPMUPOBAHUA
TeprokoMIUIekcoB 3anaaaoi Cubupu. MccnenoBanHbie cooOmecTBa MUKPOMaMMAIIHI XapaKTEPU3YIOTCS
HU3KMMH 3HAUYEHUSIMH HHJCKCOB pPa3sHOOOpasusi, CpPeIHUMH 3HAYCHHSIMH HWHAEKCAa JIOMUHHPOBAHUS,
BBICOKMMH HMHJIEKCAMHU BBIPABHEHHOCTH W HU3KHMH TIOKa3aTelsIMU YCTOWYMBOCTU, UTO OOBSICHIETCS
CYpOBBIMU MPUPOJHO-KIMMATHYECKUMH ycIoBUSMU. OOmIas yCTOMYMBOCTh H3Y4YaeMbIX COOOIIECTB
onpezensercs B OOJblIEH CTENEHU PE3UCTEHTHOH COCTABIIAIOIIECH. DTO XapaKTepHO Ji HapyIIEHHbIX
WIA TIMOHEPHBIX COOOIIECTB, W OOBACHSICTCS OTYACTH NEPUOTUYCCKUMHU JIOKAJBHBIMU II0XKapaMH,
OTYACTH — BBICOKOW HECTaOMJIBHOCTHIO HM3Y4YaeMbIX OHMOTEOIIEHO30B, BXOIAILIMX B COCTaB MOWMEHHOTO

IMpUPOAHOTO KOMIIJIICKCA B paﬁOHe pPa3BUTHUA MHOI‘OJ'IGTHGMépSJ'IbIX rnopon.

DIVERSITY AND SUSTAINABILITY OF SMALL MAMMAL COMMUNITIES AS INDICATORS
OF YAMAL-NENETS AUTONOMOUS OKRUG ECOSYSTEMS’ CONDITION
Alyona Yu. Levykh
Arctic Research Center, Salekhard, Russia

aljurlev@mail.ru

Keywords: community structure; diversity indices; fauna; resistant sustainability; small mammals;

sustainability indices; Yamal-Nenets Autonomous Okrug.

Small mammals, the most numerous group of terrestrial vertebrates, are notable for their short life
span, rapid change of generations, high metabolic rate, high abundance and, consequently, their important
role in geochemical cycles. Together with micromammal sensitivity to climate and biotope changes, the
above justify the animals’ use as biomonitoring indicator organisms for a comprehensive assessment of
ecosystem condition. Field studies were conducted from 9 to 20 June, and from 16 to 20 August, 2021 in
the vicinity of the Sterkh (Sibreian White Crane) station (65°01'76"N, 66°36'36"E; Kunovatsky State
Nature Reserve, Shuryshkarsky district, Yamal-Nenets Autonomous Okrug; Kunovat River floodplain;

Northern taiga subzone). We analyzed micromammal communities fauna, structure, and integral
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indicators and assessed general condition of forest ecosystems in the breeding range area of
Leucogeranus leucogeranus Pallas, 1773. Over 1250 trap-nights and 174 cylinder-nights in different
habitats of mixed shrub-moss forests with Siberian pine dominating (Pinus sibirica Du Tour, 1803), we
captured 112 animals from 6 species coming from 2 orders (Insectivora: Sorex caecutiens Laxmann,
1788, Sorex araneus L., 1758; Rodentia: Clethrionomys rutilus Pallas, 1779, Microtus oeconomus Pallas,
1776, Microtus agrestis L., 1761, Myopus schisticolor Lilljeborg, 1844). The composition and structure
of the fauna complex under study is in line with its natural zone, its biotope composition and ratio, as well
as Western Siberia animal complexes’ history. The studied micromammalia communities are
characterized by low diversity indices, average dominance index, high evenness and low sustainability
indices. This may be explained by harsh natural and climatic conditions. Resistant sustainability accounts
for a better part of the overall sustainability. It is characteristic of disturbed or pioneer communities, and
is explained in part by recurrent wild fires, and in part by high instability of the biological community

under scrutiny being a part of the floodplain natural complex in the permafrost area.
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Knrouesvie cnosa: ApkTuKa, BBIMUPAHMS; KIMMAaT; KpYIHbIE TpaBoOsSAHbIE, Tpoduueckas

KOHKYPCHIIUA.

B opranuzanmuy accouMMpPOBAHHBIX C AapPKTUYECKUMH JaHAmadTaMud COOOIIECTB KPYMHBIX
TPaBOSITHBIX OMPENETSIONIYI0 POJIb UTPaeT Tpodudeckas KOHKypeHuus. Poct momymsiuu oBiieObIKa B
MECTax €ro pEeUMHTPOAYKIUU COMPOBOXKAACTCS YMEHBIICHHEM TMOMYJSIUUA CEBEPHOTO  OJICHS,
ucnosnb3ytouero B 1,3-2,2 pa3za MeHbllle KOPMOBBIX PacTeHUH, a MEPEKPbIBAHUE HUII COCTABISIET OT 74
0 93 %. Jlemmunru u ryceoOpasHble SBIAIOTCS cla0eHmMMH  TPOQUUECKUMHU KOHKYpPEHTaMH
COBPEMEHHBIX apKTUUYECKHUX KPYIMHBIX TPABOSIIHBIX MJICKOMUTAIOIMINX MPU CYIIECTBEHHOM MEepPEKPhIBAHUU

HUII. B apKTHUYecKuX 3KOCHCTEMax pOCT MOy JEMMUHIOB U TyCeoOpa3HbIX SBISAETCS KAaCKaJIHBIM
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5ppeKToM  BBIMHpPAHHMS  KPYNHBIX  TPAaBOSAHBIX  MIICKONUTAIONIMX, KOTOPBIH B  0OpaTHOM
II0CJIEZI0BATEILHOCTH IIPOAEMOHCTPHPOBAH BCEJICHUEM CEBEPHOIO OJICHS U OBIIEObIKA Ha 0-B Bpanrens B
20B. C yBenmMYEeHHMEM KOHKYPEHTHOTO paHIa BCEJICHIICB CTENECHb pEeOpraHu3alld COOOLIeCTB
ApKTHUYECKUX TPaBOSTHBIX BO3pacTaeT. B coolmiecTBax KpYIHBIX TPAaBOSAHBIX C JOMHHHPOBAHUEM
TPOPHUYECKUX TECHEPATHCTOB KpallHe HEBBIPABHEHHOE KOJIWYECTBEHHOE COOTHOUICHHE BHJOB SBISECTCS
YacThI0 MEXaHM3Ma MOJJIep>KaHHs BUIOBOTO Pa3HOOOpasus, KOTOPBIA OCHOBAaH Ha audQepeHIranun
HUII. B mo3iHeM IUIEHCTOIIeHEe W TOJIOIeHE TpaHchopMaIiys MeTacooOIIecTBa KPYIHBIX TPaBOSTHBIX
CeBepHOM A3uM 10X BIMSHHEM TPOPHUYECKOH KOHKYpeHIUH OblIa WHUIMUPOBAHA JIAHAIMA(QTHBIMH
U3MECHEHUSIMH, a B JalbHEWIIeM e OCHOBHBIC IIPOSIBIICHHS YCHJCHBI BIMSHHEM YeEJOBEKa.
[IpenmymiecTBeHHOE BIMSHUE KIMMATUYECKUX W JaHIMA(THBIX U3MEHEHHUH B MO3AHEM IUICHCTOIICHE U
TOJIOIEHE Ha apeasibl M pa3Mep MOIyJALIUN KPYMHBIX TpaBosaHbIX B CeBepHoil Azum oxono 7000 mer

Ha3aJ 3aKOHYUJIIOCH, 4 TPECUMYIICCTBCHHOC BJIMAHNEC dKTUBHOCTH YCJIOBCKA — HAYaJIOCh.

VALUE OF INTERSPECIES RECOURCE INTERACTION IN DISPUTE OVER CLIMATIC
OR ANTHROPOGENIC INFLUENCE ON RANGES AND ABUNDANCE OF LARGE ARCTIC
HERBIVORES
Sofia Rozenfeld®”, Ilya Sheremetyev?™,

ISevertsov Institute of Ecology and Evolution, Russian Academy of Sciences,

Moscow, Russia,
2Federal Scientific Center of the East Asia Terrestrial Biodiversity FEB RAS, Russian Academy of
Sciences, Vladivostok, Russia,

*rozenfeldbro@mail.ru, **sheremetyev@biosoil.ru

Keywords: Arctic; climate; extinctions; large phytophagous animals; trophic competition.

Trophic competition plays a decisive role in the organization of large herbivore communities
associated with Arctic landscapes. An increase in the musk ox population in places of its reintroduction is
accompanied by a decrease in reindeer population, the latter using 1.3-2.2 times less forage plants; their
niches overlap by 74 to 93 %. Lemmings and Anseriformes are the weakest trophic competitors of
modern large Arctic herbivorous mammals with a significant niche overlap. In the Arctic ecosystems, the
lemming and Anseriformes population growth is a cascading effect of large herbivorous mammals
extinction, it shows in the reverse order after the reindeer and musk ox introduction on Wrangel Island in
the 20th century. With an increase in the competitive rank of invaders, the degree of reorganization of the
Arctic herbivore communities increases. In large herbivore communities dominated by trophic

generalists, an extremely unequal quantitative ratio of species is part of the mechanism for maintaining
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species diversity, which is based on the differentiation of niches. In the Late Pleistocene and Holocene
under the influence of trophic competition, landscape changes launched a transformation of large
herbivore metacommunity in North Asia, and later its main manifestations were enhanced by human
influence. About 7000 years ago, in the Late Pleistocene and Holocene, the predominant influence of
climate and landscape changes on the ranges and size of large herbivores populations in North Asia

ended, and the predominant influence of human activity began.
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KJIUMaTa; MPeAUKTOP MECTHON (PEHOJIOTUH, IPEAUKTOP (PEHOTOTHYECKUX U3MEHEHUH.

[Tpomomkarorieecss K3MEHEHNE KIIMMAaTa MOXET IO-Pa3HOMY H3MEHSTh (DEHOJIOTHIO OPTaHU3MOB B
3aBHCUMOCTH OT H3Yy4YaeMbIX BHJIOB, MECT OOWUTaHWsS W KIMMaTHUecKuX (akropoB. s moucka
KPYITHOMACIITAOHBIX 3aKOHOMEPHOCTEH B COMYTCTBYIOHMIMX (DEHOJOTHYECKUX HM3MCHEHHAX MBI
ucnonszyeMm 70709 HaOrOACHUINA, TOTYICHHBIX 32 MECTh JCCATHIICTHH CUCTEMAaTHUYECKOTO MOHUTOPHHTA
Ha Tepputopun Poccuiickoit denepanmu u cocennux rocyaapcts. Cpenu 110 peHOTOTHUECKUX SIBICHUM,
CBSI3aHHBIX C pACTCHUSMH, NTHIIAMH, HACEKOMBbIMH, aM(puOUsSIMH W rpubamMu, Mbl OOHAPYKHIU
MO3auyYHbIC U3MEHEHHUsS, HE COOTBETCTBYIOIIHME MPOCTHIM MPEICKa3aHusM O 0oJiee paHHEH BecHe, Ooliee
no3/Heil oceHM W 0ojiee CHIIbHBIX M3MCHEHHSAX Ha Ooyiee BBICOKHMX MIMPOTaX M BbIcOTax. CpemHss
TEeMIlepaTypa ydyacTKa OKa3ajach CHJIBHBIM MPEIUKTOPOM MECTHON (DEHOJIOTMH, HO BEJIWYMHA U
HalpaBJICHUE U3MEHCHUH BapbHPOBAJIM B 3aBUCHUMOCTH OT TPO(PHUYECKOTO0 YPOBHS U OTHOCHTEIBHOTO
BpeMeHH CoObITHS. [IOMHUMO Bapuanuii, CBS3aHHBIX C TEMIIEPATypOl, MbI OOHAPYXHJIH BBICOKYIO
BapHaTUBHOCTh KaK MEXIy y4acTKaMH, TaK U MEX/Iy TOJaMH, IPUYEM TSl OJJHUX yYaCTKOB XapaKTEPHbI
HETPOTOPIIMOHAIBHO JUIMHHBIC CE30HBI, a JIJISl IPYyTruX — KOpoTKue. Harum pe3ynbTaThl MPUIAIOT 0C000e
3HAYCHUE IIEJIOCTHOCTH SKOCHCTEMBI M CBUCTEIBCTBYIOT O CJIOKHOCTH MPOTHO3UPOBAHUS MOCIIEACTBUI

HN3MCEHCHHUA KJIUMaTa.
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PHENOLOGICAL SHIFTS OF ABIOTIC EVENTS, PRODUCERS
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Keywords: climate change outcomes; phenological change; predictor of phenological change;

predictor of local phenology; trophic level.

Ongoing climate change can shift organism phenology in ways that vary depending on species,
habitats, and climate factors studied. To probe for large-scale patterns in associated phenological change,
we use 70,709 observations from six decades of systematic monitoring across the Russian Federation and
neighbouring states. Among 110 phenological events related to plants, birds, insects, amphibians and
fungi, we find a mosaic of change, defying simple predictions of earlier springs, later falls and stronger
changes at higher latitudes and elevations. Site mean temperature emerged as a strong predictor of local
phenology, but the magnitude and direction of change varied with trophic level and the relative timing of
an event. Beyond temperature-associated variation, we uncover high variation among both sites and
years, with some sites being characterized by disproportionately long seasons and others by short ones.
Our findings emphasize concerns regarding ecosystem integrity and highlight the difficulty of predicting

climate change outcomes.

CoaBTopamu JaHHO# paboTHI SBISIFOTCS Bee aBTOphI ctathu: Phenological shifts of abiotic events,

producers and consumers across a continent / T. Roslin, L. Antdo, M. Hillfors [et al.] / Nature climate
change. —2021. — Vol.11. — P.241-248. — doi: https://doi.org/10.1038/s41558-020-00967-7.
A full list of co-authors of this paper may be found in: Phenological shifts of abiotic events,

producers and consumers across a continent / T. Roslin, L. Antao, M. Hillfors [et al.] // Nature climate

change. — 2021. — Vol.11. — P.241-248. — doi: https://doi.org/10.1038/s41558-020-00967-7.
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HccnenoBana coBpeMeHHasi TMHAMUKA PEKOTO PACTUTEIHHOTO COOOIECTBA — SKCTPA30HAIBHOTO
JUCTBEHHUYHOTO Jeca B JnoiuHe peku Monrawop6eit (TasoBckuil monyocTpoB). DTO OAMH U3 CaMbIX
ceBepHBIX B 3amangHoii CHOMpH aHKIABOB Ta&XHOH PAaCTHTEIBHOCTH, PACIIONIOKEHHBIH B 30HE TYHAPHI.
AHanu3 cepun kocMocHUMKOB Terra-MODIS 3a nepuoa ¢ 2000 mo 2020 rr. mokasaji, 4yTO BeJIWYMHA
BereraninonHoro wuHAekca NDVI B nHauOonblieil cremeHH 3aBUCUT OT TEMIEpaTypbl BO3ayXa
(ko3 dunment xoppensauuu Crimpmena R = 0,69). CooTHeceHne MaKCUMaJIbHBIX 3a roj 3HaueHuidt NDVI
C IIMPHHOM TOMWYHBIX KOJIEI[ JUCTBeHHMIBI Larix sibirica BeisBuio tecuyio cBs3p (R =0,72) mns
MOJIOJIOTO JIPEBOCTOSl, YYyTKO pearupyromiero Ha KIMMaTHYeCKud curHan. OOWIBHBIA MOIPOCT
MOJITBEPKIAET XOPOIllee COCTOSIHUE JTUCTBEHHUYHUKA. [Ipy MpoaoKeHU MOTETUICHUsT TIPOTHO3UPYETCS
pacIpocTpaHeHHe Jieca U3 MOMMbI PEKHM Ha BOJOpa3/iei, UTO COOTBETCTBYET TEHJICHIIMU CIIBUTA K CEBEPY

TpaHUIbI JIECHOM PACTUTCIIBHOCTH.

ECOLOGICAL STATUS OF EXTRAZONAL LARCH FOREST OF MONGAYURBEY RIVER
VALLEY (TAZOVSKY PENINSULA)
Artur Fahretdinov, Stanislav Arefyev”, Dmitriy Moskovchenko™
Tyumen Scientific Center, Siberian Branch of Russian Academy of Sciences, Tyumen, Russia

“sp_arefyev@mail.ru, ““moskovchenko1965@gmail.com

Keywords: global warming; Larix sibirica; remote sensing; tree-ring chronology; vegetation

changes.

This work investigates contemporary dynamics of a rare plant community — an extrazonal larch
forest in the valley of the Mongayurbey River (the Taz Peninsula, Russia). This is one of the

northernmost enclaves of taiga vegetation in Western Siberia, located in the tundra zone. Analysis of a
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series of Terra-MODIS satellite images for the period from 2000 to 2020 showed that the value of the
NDVI vegetation index is most dependent on the air temperature (Pearson’s correlation R = 0.69). A
correlation between NDVI maximum values for a year and Larix sibirica annual rings width revealed a
close relationship (R =0.72) for the young stand that is sensitive to the climatic signals. Abundant
undergrowth confirms the good condition of the larch. With a continued warming, we can expect the
forest to spread from the river floodplain to the interfluve, which is consistent with the current movement
of the forest vegetation border to the north.
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CHYTHHKOBBIﬁ MOHHUTOPHHT.

MOHUTOPHUHI ¥ NOHMMaHUE JUHAMUKHM ApPKTUYECKUX DKOCUCTEM B YCIOBHUAX KIMMATHYECKUX
U3MEHEHMH M YBEJIMYEHMsS AaHTPONOTreHHOTO NPUCYTCTBUS — BaXKHeWIIas HaydHas mnpobiema
COBPEMEHHOCTH. J[oMalllHNil CEeBEPHBIN OJIEHb SIBIIAECTCS KIIFOYEBBIM BHJIOM COLIMAIBHO-3KOJIOTMYECKUX
cucteM ApKTHKH. B coBpeMeHHON MeHstomencss ApKTHKE aKTyaJIn3UPYETCsl SKOJOTHYECKUM B3I HA
OJICHEBOJICTBO, PACCMATPUBAIOIIUNA MECTO OJIEHA B KOHTEKCTE CBS3€H Pa3/IMYHBIX JIEMEHTOB HA3EMHBIX
9KOCUCTEM. JTOT MOAXOJ YUUTHIBAET HE TOJIBKO 3aBUCHMOCTH OJIEHEBOACTBA OT MEHSIOIIMXCSI BHELITHUX
(bakTOpoB, HO M HUCCIENYeT XapakTep €ro BIMSHUS Ha TYHIPOBYIO 3KOCHCTEMY dYepe3 H3MEHEHHE
PacTUTEIBLHOTO IOKPOBA B YCIOBUSAX MHTEHCUBHOI'O BBIIIACA.

[lenpro uccienoBaHus ABJISACTCS H3YYEHHUE MUTAHUSA M IULIEBOTO II0BEICHUS JOMAIIHETO
CEBEPHOI0 OJIEHA B PAa3JIMUHBIX IIOA30HAaX TYHIpPHI IIOJyOCTpoBa fIMasl B COBPEMEHHBIX YCIOBUAX

MEHSIOIIECNCS APKTUKH.
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OcHoBO# ucclieoBaHMsI CTajl OJUH U3 MEePEOBBIX METOJI0B MOHUTOPUHTA OOBEKTOB KUBOTHOIO
MHUpa — TEIEeMETPUs TPU TOMOINU ONICHHUKOB CO CIIYTHUKOBBIMH MEpeIaTIUKaMu, KOTOPHIMU ObLIN
nomeueHsl 24 oOJIeHd B JBYX MOJEIBHBIX CTaJaX OJIEHEBOJOB-YaCTHUKOB B pailOHE II0JEBOrO
9KoJIoTHYecKoro craruonapa «Epkyrta» (SIManbckuit paiion, SImamo-HeHernkuii aBTOHOMHBIN OKpyT). B
KaXKIOM cTajie OblT yYTEH MOJIOBO3PACTHOM cocTaB. YacToTa MOSyuyeHUsl CUTHAJIOB JJISl KaXKJOTO OJICHS
cocraBiisieT B cpeaneM 1/1,5 yaca, nHTEpBai MOMYYEHUS JaHHBIX MEXIY OCOOSMH B KaXJI0W MOATPYyIIe
(camk# U camIipl) — 15 MUHYT.

Ha nannowm stamne uccneaoBanus ObUIM MOCTPOSHBI TPEKU MEPEABUKEHUS ABYX MOJAEIBHBIX CTal,
OLICHEHbI ~ MPENNOYTUTENIbHbIE  KAaTeropuu  OJIEHbUX  MNAcTOMI] B  BECEHHE-JIETHUH  Mepuof,

MMPpOaHAJIU3UPOBAHO BJIIMAHUC YCJIOBCYCCKOI'O (baKTopa Ha KOPMOBOC IMOBCICHUC OJICHEH.

STUDY OF DOMESTIC REINDEER DIET IN VARIOUS TUNDRA SUBZONES AND FOREST
ZONE OF YAMAL-NENETS AUTONOMOUS OKRUG, RUSSIA
Violetta Filippova, Kirill Shklyar, Aleksandra Terekhina, Aleksandr Volkovitskiy, Pavel Orekhov,
Natalia Sokolova, Aleksandr Sokolov
Arctic Research Station, Institute of Plant and Animal Ecology, Ural Branch of Russian Academy
of Sciences, Labytnangi, Russia

“viola.philippova@mail.ru

Keywords: GIS; pasture ecosystems; reindeer; satellite monitoring; satellite telemetry.

Monitoring and understanding of Arctic ecosystems dynamics under the conditions of climate
change and increased anthropogenic impact is an important scientific problem of our time. Domestic
reindeer is a key type of socio-ecological systems of the Arctic. In the modern changing Arctic, an
ecological view of reindeer husbandry is being updated, it considers the place of the reindeer in the
context of its connections to various elements of terrestrial ecosystems. This approach takes into account
not only the dependence of reindeer husbandry on the changing external factors, but it also examines the
nature of its impact on the tundra ecosystem through vegetation cover changes amid intensive grazing.

The aim of this research is to study the diet and feeding behavior of domestic reindeer in various
tundra subzones of the Yamal Peninsula in the modern changing Arctic environment.

The basis of the study is one of the advanced methods of monitoring wildlife objects, it is the
telemetry using collars with satellite transmitters, we fitted 24 reindeer with collars, the animals coming
from two model herds of private reindeer herders in the area of the field ecological station «Erkuta»

(Yamal District, Yamal-Nenets Autonomous Okrug, Russia). The sex and age composition was taken into
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account in each herd. On average, each collar took fixes every 1/1.5 hours, the interval of receiving data
between individuals in each subgroup (females and males) was 15 minutes.

At this stage of the study, the movement tracks of two model herds were constructed, preferred
reindeer pastures in the spring-summer period were evaluated, and human factor influence on reindeer

feeding behavior was analyzed.
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tenemerpust; Smai; Vulpes lagopus.

MesxayHnapoanslii coto3 oxpansl npuponasl (IUCN) B 2009 1. u3 BceX KMBOTHBIX W pacTEHUH B
mupe BbIOpan 10 «¢rarmMaHcKux» BUAOB, CUMBOJIM3UPYIOUIMX BO3JeHiCTBHE M3MEHEHUH KiuMmara Ha
6uoty 3emnu. OIHUM M3 3THX BUAOB OBbLI BBIOpaH Iecell — CaMblii paclpOCTpaHEHHbIM Ha3eMHBIN
XHUIIHUK APKTUKH, KOTOPBI HAXOJIUTCS HA BEPILIMHE TPOPUUECKUX MUPAMUJ, YTO JI€JaeT €ro XOPOIIUM
MoKa3arejeM OOIIEero COCTOSIHMSI JKOCHCTeMbl TYHJIpbl. Llenbto pa®oThl sBIISETCS MOHUTOPUHT
HOMYJIAUK TIeclia B Ka4eCTBE MHAMKATOpa COCTOSIHMS €CTECTBEHHOM cpeibl OOMTaHMs Ha TEPPUTOPHH
noJryoctposa fmai.

B kadectBe MeToma McCCieNOBaHMS ObUIO BHIOPAHO MEUYEHHE IMECIIOB C MOMOIIBIO CITyTHHKOBBIX
NepeaTINKOB, KOTOPbIE OTMPABISIOT JAHHBIE O MECTOMOJOXEHUH (IIWpOoTa, JOJr0oTa, BBICOTA) H
TEMIIEPATYPE C MEPUOJAUYHOCTBIO 6 pa3 B CyTKH WIN Kaxaple 4 Jaca.

OpnHa u3 MeueHbIX 0co0el CoBepIIIa TaTbHIOI MUTpaIio. OCHOBBIBAsICh HA IBUKEHUAX CAMKH,
ObLT cAeflaH BBIBOJ, YTO OHA YEThIPE pa3a MbITajJach MOKUHYTh IMOJYOCTPOB SIMai, HO KaxAbld pa3s
CTaJIKMBAJIACh C OTCYTCTBHEM JIbJIa, KOTOPBIA B IPOLIJIOM CIY>KWJI MOCTOM I MHTpAllMM Tecla B
JTaHHOE BpeMsI rojia.

M3MeHeHHe KuMara SBIsSeTcs NPUUMHON MOTEPH MECIIOM CBOCH €CTECTBEHHOM cpelbl OOMTaHUS:
3aKyCTapUBaHHUE TYHJIPbI CIYXHUT KOPHIOPOM JUIsl NMPOJBM)KEHUS OOpEalbHbIX BUAOB, B TOM 4YHCIE

obsikHOBeHHON Jmcuisl  (Vulpes vulpes), koropas sBasiercs KoHKypeHTOM recily. C  IOMOIIBIO
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CHYTHI/IKOBOI\/'I TCICMCTPHUU YAAJIOCh BBIACHUTH, YTO JIMCAa HA HOXKXHOM SImane NpeanouYuTacT XUTbh B

3apoCisiX KyCTapHUKA, TOTA KaK Mecel BBIOMPAST OTKPBITYIO TYHAPY.

SATELLITE MONITORING OF ARCTIC FOXES (VULPES LAGOPUS) ON YAMAL
Kirill Shklyar, Natalia Sokolova, Ivan Fufachev, Violetta Filippova, Aleksandr Sokolov
Arctic research station, Institute of plant and animal ecology,

Ural branch of Russian Academy of Sciences

“shklyarkirill3@gmail.com

Keywords: Arctic; Arctic fox; long-distance dispersal; satellite telemetry; shrubification; Vulpes

lagopus; Yamal.

In 2009, the International Union for Conservation of Nature (IUCN) selected 10 flagship species
from all animals and plants in the world, which symbolize the impact of climate change on the Earth's
biota. One of these species was the Arctic fox, one of the top land-dwelling predators of the Arctic region
and an indicator of the general state of the tundra ecosystem. The aim of the work is to monitor the Arctic
fox population as an indicator of the natural habitat condition on the territory of the Yamal Peninsula,
Russia.

As a research method, we chose Arctic fox tagging with satellite transmitters, which send data of
location (latitude, longitude, altitude) and temperature 6 times a day, or every 4 hours.

One of the tagged individuals has traveled a long distance. Based on the movements of this
female, we conclude that she tried four times to leave the Yamal Peninsula, but each time she faced the
lack of ice, which used to be a bridge for the migration of the Arctic fox at this time of the year.

Climate change is causing the Arctic fox to lose its natural habitat: shrubification of the tundra
serves as a corridor for advancement of boreal species, including the red fox (Vulpes vulpes), which
competes with the Arctic fox. With the help of satellite telemetry, it was possible to discover that in
southern Yamal the red fox prefers to live in willow shrubs, while the Arctic fox chooses the open tundra.
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Paznen 4. DKo0J10ro-KJIUMaTHYIECKHE PUCKH COMHAIBHO-IKOHOMUYECKOMY PA3BUTHI0O APKTHYECKOM
30HbI U MYTHU UX NPpEeAOTBPAIICHUSA

Chapter 4. Ecological and climatic risks to social and economic development of the Arctic region,
and their prevention
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B Apkrtuke npoxuBaer 0onee 4 MHJUIMOHOB YellOBEK, U 85 % M3 HUX MPOXHUBAIOT B ropoaax. Jlo
HEJABHETO BPEMEHM KIMMATy apKTUYECKMX TOpPOJOB M HUX B3aWUMOJECHCTBHIO C OKPYKArOLIIUMU
JaHamadTaMu yAEIsIOCh HEOCTaTOYHOE BHUMaHUE. Y pOaHU3UPOBAaHHbBIE TEPPUTOPUU Ooiee YSI3BUMBI
K W3MEHEHHUIO KJuMaTa HM3-3a TaKOIO SIBIEHUS, KaK «TOPOACKOM OCTpOB TeIUla», BO3HUKAIOIIUI B
pe3ynbTare 3aMeHbl IPUPOAHBIX JaHAmadTOB aHTponoreHHbIMU. Hanmune ocTpoBa Teruia onpeaensercs
pa3HUIIEN TeMIlepaTyp MEXy TOPOJICKUMH U MPUTOPOAHBIMU paiioHaMu. Hatre ncciienroBanne 0OCHOBaHO
Ha JIaHHBIX KOCMMYECKOI'O JUCTAHIMOHHOIO 30HIMPOBAaHMS, MOAKPEITIEHHBIX YHUKAIbHBIMU JTaHHBIMU
HazemHol cetu HaOmonennii UHIARC. ITomyuyeHHble pe3yibTaThl MOKa3bIBalOT HAUYME CTAOMIBHBIX
TEIUIOBBIX aHOMAJIMK Ha ypOaHU3UMPOBAHHBIX TeppuTopusix ApkTtuku. B 28 ropomax 3anaanoit Cubupu
WHTEHCUBHOCTb aHOMAJIMH BBIIIEC 3UMOM, UTO OOBACHSICTCS CTAOMIIBHOW cTpaTUdUKaIuein atMocdepsl 1

HU3KHMU TIOIrPpaHUYHBIMU CJIOSIMU, CIIOCOOHBIMU YACPKUBATL TCILJIO HaJd TOPOACKHMHU paﬁOHaMH.
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Hanumume CHIIBHBIX MCTOYHHKOB aHTPOIOTEHHOTO TEIIa YBEIMYMBAECT MHTEHCHBHOCTH OCTPOBA TEILIA,
yro u Habmomaercs B ropoae Cypryr, riae 3UMOH aHOMAJHHM B CPEIHEM MPEBBIMIAIOT § TPaaycoB IO
Henbcuto. Takue BBICOKME TEIUIOBBIE aHOMAJIMK, HECOMHEHHO, BIMSIOT HAa OKPYXKAIOIINE SKOCHCTEMBI.
Bokpyr Cypryta mbl HaOmoaeM yBeandeHne onomacchl Ha hoHe e€ 00IIero CHIDKEHHS B 30HE CpeTHen
Taiiry. Bo3sHHKHOBEHNE YpE3BBIYAiHO BBICOKHMX TEMIIEPATYypP BO3/yXa 3a IOCIeHEe AECATHIIETUE CO3/1alI0
JIOTIONIHUTENIbHBIA TEIJIOBOM cTpecc B ropoxax. B asrycre 2020 roma B HangsiMe mnpousomiio
3HAYUTEIbHOE TMOBBIIICHHE TOPOJCKOM Temmeparypbl. Kpome TOro, kojeGaHusi TemmepaTypbl B
TOPOJICKON cpenie ChOopMUpPOBAIIH JIOKAJBHBIE OCTPOBa Teruia. Hanuuue 3en€HbIX HaCaXICHUH U BOJHBIX
O00BEKTOB MOKA3aIM CHIKCHUE TEMIIEPaTypbl M co3gaHue Oojee KOM(OPTHBIX TOPOJCKHX YCIOBHUIL.
OpHako COIUaAbHO-IKOJOTHYECKUE HCCaenoBaHns B HaapiMe Mmokasand, 4To KyJbTYpHas LEHHOCTb
TOPOACKHX 3€NEHBIX HACAKIECHUH HE COOTBETCTBYET HX TPAKTUYECKUM LEHHOCTSIM, TaKUM Kak
pEeKpeallMoHHblE WM CaHWTapHO-TUTMeHWYeckue.  [lomydeHHbIE — pe3ysnbTaThl  MOATBEPIKAAIOT

H606XOI[I/IMOCTB JaabHEHnIIero MCKIUCHUIINIMHAPDHOI'O U3YUCHUSA TOPOIOB ApKTI/IKI/I

OBSERVING URBAN HEAT ISLAND IN ARCTIC CITIES
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ecosystems.

More than 4 million people live in the Arctic, and 85 % live in cities. Until recently, insufficient
attention has been paid to the Arctic climate and its interaction with the surrounding landscapes.
Urbanized areas are more vulnerable to climate change due to phenomena such as the «urban heat
island», due to the replacement of natural areas by anthropogenic ones. The presence of a heat island is

determined by the temperature difference between urban and suburban areas. Our research is based on
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space-based remote sensing data, backed by unique data from the UHIARC ground-based observing
network. The results show the presence of persistent thermal anomalies in the urbanized territories of the
Arctic. In 28 cities of Western Siberia, the intensity of anomalies is higher in winter, which is explained
by the stable stratification of the atmosphere and low boundary layers capable of retaining heat over
urban areas. The presence of strong anthropogenic heat sources increases the intensity of the heat island,
since, for example, in the city of Surgut in winter, anomalies on average exceed 8 degrees Celsius. Such
high heat anomalies undoubtedly affect the surrounding ecosystems. In the Surgut region, an increase in
biomass is observed against the background of its general decline in the middle taiga zone. High
temperatures over the past decade have created additional stress in cities. In August 2020, in Nadym,
there was a significant increase in urban temperature. In addition, temperature variation in the urban
environment formed the local heat islands. The presence of green spaces and water bodies lowers the
temperature and creates a comfortable urban environment. Socio-ecological studies in Nadym have
shown that the cultural value of urban green spaces does not correspond to their practical importance, for
example, recreational and sanitary. The results obtained confirm the need for further interdisciplinary
research of Arctic cities.
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Jlnst oBbIIeHUsT A3PEKTUBHOCTH YIPABICHUS PUCKaMU 3/10pOBbI0 kutTenell SImano-Henenkoro
ABTOHOMHOTO OKpYra B 3aBUCHUMOCTH OT H3MEHSIOMIMXCS MHOTO(AKTOPHBIX BIMSHUI CO CTOPOHBI
OKpY’Karollel cpejibl MPOBEJeHa KOMIUIEKCHAs padoTa, BKIOYMBILAS aHAIN3 HHTATSIMOHHBIX PUCKOB OT

BO3/ICHCTBUI XUMUUECKH 3arpsi3HEHHOTO aTMOC(EPHOrO BO3/1yXa, aHAIU3 BOJAHBIX XMMHUYECKUX PUCKOB,
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CBSI3aHHBIX C TMOTpeOJIeHHEM I0JaBacMOM BOJbI, aHAU3 PUCKOB HAPYLIEHWH 370pPOBbs MO JaHHBIM
nepcOHU(UITMPOBAHHOTO 0OcenoBanus. KolnyecTBeHHO OlIeHEeHbI KaHIIEPOTeHHBIE i HEKAHIIEPOTeHHbIE
PUCKH,  OCYILECTBIEHO  MOJEIMPOBAaHHE  pAacCeMBaHMsI  IOJUIIOTAHTOB € MCIIOJIb30BaHUEM
YHUGUIIMPOBAHHOM MporpaMMbl pacuéra 3arps3HeHus atMocdepbl «IKOIOr», CTaTUCTHYECKUMHU
MeTojaMU 00paboTaHbl AHKETHI C IICUXOMETPUYECKUMHU JaHHBIMHU U aHKETbl OMOMOHUTOPUHTIA YEIOBEKa,
OCYILIECTBIICHO XUMHKO-aHATMTHUECKOE HCCIIE0BaHUEe Ouosornyeckux npod (kposu u Bosoc). B 2020
roxy o0ObeKTaMu uccienoBanus cranu ropoaa Canexapn, JlaOsiTHanTH 1 tocénok Xapr, 120 ux skurenei
OPUHSUIM y4acTHE B NEPCOHU(PUIMPOBAHHOM oOcienoBaHuu. PaccunTaHHble HEKAaHIEPOTCHHBIE PUCKU
meHee 1,0 CBUAETENBCTBYIOT O MAaJOBEpPOSITHOM BO3HHMKHOBEHHHM HEOIAronpusaTHbIX 3((EeKToB OT
BO3/ICHCTBUS PACCMOTPEHHBIX 3arps3HUTENCH arMoc(epHOTO BO3AyXa M NHUTHEBOH BOAbL. KOHTpOIs
TpeOyIOT HHAUBUAYaIbHbIE HHTAIALMOHHBIE KAHIIEPOT€HHbIE PUCKH, CBA3aHHBIE C BO3JIEHCTBUEM XpOMa,
caxu u popmanpaeruaa s r. Canexapn, caxu, OeH3ona U OeH3(a)mupeHa ajis T. JIaObITHAaHTH B CaXu
st 1. Xapr. 3HaueHUs WHIUBUAYaJIbHBIX KaHIEPOT€HHBIX PUCKOB, OOYCIIOBJICHHBIX BO3AECHCTBUEM
MBIIIBAKA C MHTheBOH Bojoi (1,07x10™), TpeOyroT Mep, HANpPAaBIEHHBIX HA MX CHIDKCHHE, 4 3HAYCHUS
PUCKOB OT BO3zieiicTBus Kaamus, Oepuwuius, ceurna (1,09x10° — 1,23x10°) — mocTosHHOro KOHTPOIIL.
CogepxaHrie B KPOBU HEKOTOPBIX 3JIEMEHTOB MPEBBIIIAET PEKOMEHIYEeMbIe BEJIMYMHBI y OOJBIIMHCTBA
oOcnenoBanHbix: kKagmus (y  67,5-82,86 %), kobampra (y 65,0-82,86%), w™MonubGaena
(y 62,5 — 85,7 %), mpimbsika (y 65,0 — 82,65 %). YcTaHoBIeHO, 4TO HanOoJee 3HAYUMBIM TTPETUKTOPOM
JUist GOPMHUPOBAHUSI COMAaTUYECKOTO M NICUXMUYECKOTO 3/10pOBbsI B3pOCIOr0 HACENIEHUS SIBJIIETCS YPOBEHb
HEPBHO-TICUXWYECKOM alanTalliy, BTOPOH PaHT 3HAYUUMOCTH UMEIOT BO3PACT, JIMTEIbHOCTD ITPOKUBAHUS
Ha ceBepe, cooTHomeHrne K/Mg B Bomocax; TpeTuii paHr — yJ0BJI€TBOPEHHOCTh JKU3HBIO, YCIOBUS JKU3HU,

CaMOOIICHKA 3JI0POBbs, COOTHOIIEeHHe Se/Hg.
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A comprehensive study was carried out to improve the efficiency of health risk management for
residents of the Yamal-Nenets Autonomous Okrug, Russia, depending on multiple changing
environmental influences. The research included an analysis of inhalation risks from exposure to
chemically polluted natural air, an analysis of water chemical risks associated with the consumption of
piped potable water, an analysis of health risks based on personalized survey data. The carcinogenic and
non-carcinogenic risks were quantified. The pollutant dispersion was simulated with Ecolog integrated
software for calculating atmospheric pollution. We used statistical methods for processing psychometric
questionnaires and human biomonitoring questionnaires, and performed a chemical-and-analytical study
of biological samples (blood and hair). In 2020, the following settlements were studied: Salekhard City,
Labytnangi City and Kharp Village, 120 of their residents took part in a personified survey. The
calculated non-carcinogenic risks are below 1.0 indicate showing that adverse effects from exposure to
the detected air and drinking water pollutants are unlikely. Certain inhalation carcinogenic risks should be
kept under control. These include exposure to chromium, soot and formaldehyde for Salekhard City, soot,
benzene and benzopyrene for Labytnangi City and soot for Kharp Village. The values of individual
carcinogenic risks due to arsenic in the drinking water (1,07x10™*) require measures aimed at their
decrease; and the values of risks from exposure to cadmium, beryllium, and lead (1,09x10%— 1,23x107)
should be constantly monitored. The content of some elements in the blood exceeds the recommended
values for the majority of the survey participants: cadmium in 67.5 — 82.86 %, cobalt in 65.0 — 82.86 %,
molybdenum in 62.5 — 85.7 %, arsenic in 65.0 — 82.65 %. The level of neuropsychic adaptation is found
to be the most significant predictor of somatic and mental health in adult population; the second
significant group of factors are age, period of residence in the north, the ratio of K / Mg in hair; the third
significant are satisfaction with life, living conditions, self-assessment of health, Se / Hg ratio.
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