16+

ISSN 2410-1087
Ne 1(4)

2016

APKTUKA. XXI Bek. EcTecTBeHHbIe HayKn

MHpOopMaLMOHHO-HayYHOe u3gaHue

Yupegurtenob
CeBepo-BocTouHbin befepanbHbiii yHUBepcuTeT nM. M. K. AMMocoBa

FmaBHbIN pegakTop
M.IO. lNpucsaxHell

PepakTop Bbinycka
tO.I. JaHunos

PepakunOHHaA Konnerua:
C. [adane (Yusepcumem Skc-Mapcens, ®paHyus),
A. Konetika (YHusepcumem um. Macapuka, Yexus),
A.H. Hukonaes, I'.l. [lemposa, ®.A. [Tnamoxos, M.IO. [pucaxHeid, [LH. CagsuHos (CBQY)

OTBETCTBEHHbIN CeKpeTapb
B.1O. Ky3uH
TexHnueckune cekpetapu:

A.1. Ocunos, N.A. Mameees

Appec pepakuyun:
677000, r. AKyTCK, yn. bennHckoro, g. 58,
CBOY, YJIK (yuebHO-nabopaTtopHbIin Kopnyc), Kab.508.
sakhaarctic@gmail.com www.arcticjournal.s-vfu.ru

Ceugetenbcto o peructpauum MU Ne ®C77-54131 ot 17 maAa 2013 .

© CeBepo-BocTouHbi degepanbHbiit yHUBepcuTeT, 2016



APKTUKA. XXl sex. EcmecmeeHHbie Hayku. 2016. N@ 1(4)

COAEPXAHME

K untatenio (MpucsaxHoin M.1O.) 3

OU3BNYECKAA TEOTPAOUA

Aanunoe 0.I. ®usnko-reorpadnyecknin NOAXoa K BblAeNeHNI0 apKTUUYECKON 30HbI
B AkyTUN 4

FEO3KoJ10rnA

Tykoe A.O. Yrpo3bl npubpexxHbIM 3KoCMCTeMaM NpY OCBOEHUW apKTUYECKNX
wenbPpoBbIX MECTOPOXKAEHWNIA 10

MEP3JIOTOBEAEHUE

Kenji Yoshikawa, Dmitry Osipov, Sergei Serikov, Julia Stanilovskaya, Leonid Gagarin,
Alexander Kholodov, Peter Permyakov. Traditional Ice Cellars (Lednik, Bulus) in Yakutia:

Characteristics, Temperature Monitoring, and Distribution 15
Tomoki Morozumi. \Vegetation on the Pingo in the Central Yakutia 23
laspunveea T.H., HozoeuybiH A.B. BnusHue nporpamm sHepropecypcocbepexxeHus

Ha ANHaMKKY amuccum yrnepoga B Pecnybnuke Caxa (Akytus) 29

COBbITUA, MPOEKTbI, TPAHTbI

Q@edopoe C.E. K 220-netuio agpmmpana MN.0. AHxy (1797-1869) 43




WHopmayuoHHO-Hay4Hoe usdaHue

KYUTATENIO

MNpefcraBnaem Ballemy BHUMaHMIO odyepefHOn HOMep XypHana «ApkTuka. XX| Bek.
EctectBeHHble HayKu» 2016 r. ITOT BbINYCK ABAAETCA YaCTblo KPYMHOro MHPOPMaLIMOH-
Horo npoekTta CeBepo-BoctouHoro depepanbHoro yHueepcuteta um. M.K. AMmocoBa
«HoBbI MUP APKTUKN», MOCBALLEHHOTO LWNPOKOMY KPYry BOMPOCOB U3yYeHUs 1 nccne-
LOBaHNA APKTUKN.

JaHHbIN HOMep BKNoYaeT B cebs yeTbipe pyopuku: «dusndeckan reorpadus», «feo-
akonorusay, «<Mep3notoBeaeHune», «CobbITUS, MPOEKTLI, FPaHTbI». B )XypHane nogHUmaeTtcs
LUIMPOKMKIA KPYr BOMPOCOB, CBA3AHHbIX C UCC/IedOBaHMAMN NPUPOAbI U 3eMJ1enosib30Ba-
Huem CeBepa 1 APKTMKIM, KOTOPbIE N3YYaloTCA U paCcCMaTPUBAIOTCA B CTaTbAX XKypHana C
Pa3HbIX CTOPOH M pPa3HbIMU METOLAMMU.

Heobxognmo oTMeTWTb, UTO B ;@AHHOM BbIMYCKe »KYpHana NpPoAo/KaeTca Tpaguuma
MEXYHAapOAHOro HayYHOro COTpyAHMYECTBA — B pybpurke «Mep3noTtoBefeHre» nyoam-
KylOTCA paboTbl yUaCTHUKOB NETHEN LUKOMbI YHUBepcuTeTa APKTUKM «Ponb Mep3noTHOM
30HbI B rnobanbHOM nM3MeHeHWW». [poBefieHa OHa Gblla NPY yyacTUmM MONOAbIX UcChe-
poBatenen 13 paga ctpad (CLUA, Kutas, lfepmannn, MHgun, Hopeerun, BennkobpuTtaHuu,
AnoHunm, Poccum), a Takxke NpodeccopoB n yueHblx YHMBepcmTeTa ANACKK, YHUBepCUTETa
Xokkanpo, Texacckoro yHuBepcuteTa, IHCTUTYTa 61monormyeckmnx npobnem KpronamnToso-
Hbl CO PAH 1 CBOY.

InasHeili pedakmop
M.IO. MpucaxHell
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OU3SNYECKAA TEEOTPAOUA

YAK911.6
10.I. JaHunoe’

®U3UKO-TEOTPAOUYECKUN NOAXOA K BbIAENEHUIO
APKTUYECKOW 30HbI B AKYTUN

PHYSIOGEOGRAPHIC APPROACH TO ALLOCATION
OF THE ARCTIC ZONE IN YAKUTIA

Hecmomps Ha Yka3 Mpe3udeHma P® om 2 mas 2014 2004, onpedesieHue 2paHuybl poc-
culickol Apkmuku asnsemca akmyasnsHol npobnemou. [podomkaromca Ouckyccuu He
MOJIbKO 0 2pAaHUUAXx, HO U Kpumepusx 8bi0esieHUs pocculickoli Apkmuku. B 0aHHot cmamee
paccmampusaiomca gusuyeckue U 2eoepagudeckue 0CHOBbI 8bl0esieHus poccutickol Ap-
KMUKU U pacncmampusaemcsi npedsioxeHue o 8ktoyeHuuU 15 patioHos Pecnybnuku Caxa
(Akymus). MpednoxeHue 6a3upyemcs Ha OCHOBe y4ema nPUPOOHbIX nokazameriel, a UMeH-
HO: MOPO3HbIX MeMnepamypHbix Xapakmepucmuk, UHOeKca Xo/00H020 8empd, 2/1yOUHbI
npomausaHusa 8e4yHol Mep3/10Mebl, 20pHO20 Xapakmepa pesibeghd, UHMe2panbHo20 KOMNO-
HeHMa ecmecmaeeHH020 OUCKOMOpMA XU3HU U OKpyxatouweli cpedsl U m.o.

Knioueesvie cnosa: Apkmuka, Apkmudeckas 30Ha Poccutickoli ®edepayuu, Kaumam,
palioHUposaHue, NosApHeIU Kpye, MOPO3HbIU UHOEKC, CyMMd ompuyamesbHbix memnepa-

myp, ynyc

In spite of the Presidential Decree of 2 May 2014 defining the boundaries of the Russian
Arctic is an urgent problem. Discussions continue not only borders, but also the criteria for
selection of the Russian Arctic. This article discusses the physical and geographical bases of
the Russian Arctic and allocation proposed the inclusion of 15 areas of the Republic of Sakha
(Yakutia). The proposal is justified on the basis of consideration of natural indicators, namely:
freezing temperature characteristics, wind chill index, depth of thawing permafrost, mountain
type of relief, an integral component of the natural discomfort of life and the environment, etc.

Keywords: Arctic, arctic zone of Russia Federation, climate, division into districts, polar
circle, wind-colder index, sum of subzero temperatures, ulus

OnpepeneHne rpaHuL, APKTUKA WAK KaK Tenepb MPUHATO Ha3blBaTb APKTMUYECKOWN
30Hbl. Hapo ckasatb, uTo noHATME «ApKTuyeckasa 3oHa Poccuiickon Qepepaunn» (A3PO)

! NaHunos tOpwi1 feoprueBuny - K.r.H., goueHT CeBepo-BocTouHOro dpeaepanbHOro yHUBEpCUTETa, T AKYTCK.
E-mail: dan57sakha@mail.ru

Danilov Yu.G. - Candidate of Geographical Sciences, Associate Professor, M.K. Ammosov North-Eastern
Federal University
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WHopmayuoHHO-Hay4Hoe usdaHue

B 3HauyeHuW, onpefenéHHom B AOKymeHTe «OCHOBbI TOCYAAapPCTBEHHOW MOAUTUKM
Poccunckon Oepepaunn B ApkTuke Ha nepuog Ao 2020 r. 1 ganbHenLWy NepcneKkTmuBy»,
CEerofiHA, C y4eToM Bbl30BOB BPEMEHM, He MOSHOCTbIO OTPa)aeT nepeyeHb BXOAALMNX B
ApPKTNYeCKY0 30HY PoCcumn agMMHUCTPATUBHBIX U MyHULIMNAbHbIX 06pa3oBaHui.

CornacHo npunoxeHua K Ykasy Mpesugenta PO ot 2 maa 2014 roga Takxe onpege-
NeHbl CyXonyTHble rpaHunLbl apKTUYeckom 30Hbl Poccuinckon Megepaumm. K coxxkaneHuio,
W MO He BMOJIHE NOHATHbIM NpuynHam B A3PQ BKOYEHbI TEPPUTOPUK TONBKO 5 panio-
HoB (ynycoB) Pecnybnuku Caxa (AkyTus): AnnanxoBckoro, AHabapckoro HaLMoHaNbHOro
(JonraHo-2BeHKuMnckoro), bynyHckoro ynyca, Ycrb-AHckoro, HuxHekonbimckoro. Npu-
yem nepep noAnvcaHMem AaHHOro Ykasza nposogunacb 6onblias NoarotoBuTeNbHasA
paboTa, B TOM uncie u ¢ yyactmem npegcrasutenen PC (f). He 6ygem pa3bupatbca B
KOMNMM3UAX aMUHUCTPATUBHO-NONNTUYECKON PaboTbl, OHa XOPOLUO OCBELLEHa B NnTe-
patype [3, 4], a nonbiTaemcA NokKasaTb, YTO MO MHOTMM MPUPOAHbLIM MOKa3aTensam Tep-
puTOopUN APYrrxX MyHULUMNANbHbIX obpa3oBaHuii (MO) PC(Al) gomkHbl 6biTb BKOUEHbI B
A3PO. CnpaBeanmBoCcT pagn HeEOBXOANMO OTMETUTL, YTO MHOTVEe aBTOPbI, B TOM Yncie
n M.A. XykoB [2, 3], nogaepXnBaT MHeHME O TOM, YTO MeToAuKa BbigeneHusa A3PQO
He coBepLUeHHa 1 MpefnaraloT BKJOUMTb B Hee ele 8 (AObINCKNIA, BepxHeKobIMCKIN,
BepxosaHckun, MuraHckun, Momcknin, OneHekcknini, CpegHeKONbIMCKUN, DBEHO-
BbITaHTANCKUI paiioHbl) 1 gaxe fo 11 (AononHWUTENbHO K nepeuncieHHbiM Kobsanckui,
OnmaAkoHcKknin n TomnoHckun panoHbl) MO PC (A).

HayuyHoe onpepeneHne n HOPMATUBHO-MPABOBOE 3aKpeniaeHne CyXOnyTHON Teppu-
TOpUN APKTMYECKOI 30HbI POCCHN 1 ee 10XKHOW FpaHuLbl BCE eLle OCTaloTCA NPo6emoin.
Tak, WHcTuTyTOM reorpadum PAH 6bina npepnoxeHa Knaccupukauus Tepputopuin no
cTeneHn NpupoaHon AMCKOMOPTHOCTW, 1 AnA Poccum BbigeneHbl WecTb NPUPOAHO-
KNMMaTUYECKUX 30H.

YyeHbiMn Cnbupckoro otaenenust PAH ans onpeneneHus cteneHy AMCKoMGOpTHOCTU
Poccuniickoro CeBepa npeanoxeHbl ciegyowme GakTopbl: Cymma OTpuLaTeNIbHbIX TEM-
nepaTyp BO34yXa, XapakTep pacnpoCTpaHeHNa Mep3sioThl, FMyOuHa 3aneraHus BepxXHen
nosepxHoct MMTI, MOWHOCTL Mep3/0Tbl, TeMMAepaTypa MeP3MblX NOPoL Ha rnybuHe
20 M 1 1.4. [6]. IHCTUTYTOM permoHanbHom skoHoMuKKM Pecnybnuku Caxa (AkyTus) onpe-
JeneHbl 24 nokasaTtens, CrpynnupoBaHHble B NMPUPOAHO-KNMMATUYECKNE, SKOHOMUKO-
reorpaduueckre, coumnanbHO-3KOHOMUYECKIME TPYMMbl U OTpaxatlwme dakTopbl pUCKa,
CBA3aHHble C YCIOBUAMM MPOXUBAHWA HACeNeHWs, YAOPOXaHUEM SKOHOMUYECKUX
YCNOBUI XN3HEAEATENbHOCTN 1 CTOMMOCTY XU3HWU. B nTore npegnoXxeHHaa cuctema vH-
OVKaTOPOB BblfBUMA LieNiecoobpasHoCTb pasgeneHus Tepputopum Ceeepa Poccnn Ha
TPW WIMpPOTHbIE 30Hbl (ApKTUKA, JanbHuin Cesep, bnvxHun Ceep) 1 BblYEHEHMA B HUX
yeTblpex MepuanoHanbHbIX cekTopoB (EBponelickas, 3anagHo-Cnbupckas, BoctouHo-
Cnbupckas n JanbHEBOCTOUHas).

B dur3nueckon reorpadun TpagnLMOHHO NOA TEPMUHOM «APKTHKa» MOHNMAeTCA akBa-
TOpKWA N TEPPUTOPUA APKTUUYECKOTO KIIMMATUYECKOrO NOACa, BKOYasA CEBEPHbIN OCTPOB
HoBown 3emnun, ceBepHyio NONOBUHY AMana n NpakTMyeckn Becb MbigaHCKUIN NOAYyOCTPOB,
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Becb Tanmblp 1 ceBep CeBepo-CMOUPCKON HU3MEHHOCTK (MO 72° C.Lu1.), B TOM UMCIie Teppu-
Topuio AKyTM [0 AONUHbI P. JleHa; BOCTOYHee p. JleHa rpaHuua NpoxXoanT NpakTUYecku
BAONAb 70° C.lU., BOCTOYHEEe AONMHbI p. Ana3esa yXxoAuUT HEMHOIO Ha 10r U BbIXOAUT BAOMb
NONAPHOro Kpyra K mbicy [exHeBa. [To3gHee B APKTUKY CTannm BKOYaTb U TeppuTo-
puio cybapKTnyeckoro nosca. lOXHas rpaHuua B 3TOM Cllyyae MpOXOAuT Mo CeBepy
Konbckoro nosyoctpoBa, Aanee no nonasgpHoOMYy Kpyry Ao AonuHbl EHucen, BocTouHee
€e yyTb ceBepHee WNPOTHOro TeyeHua p. HwkHAa TyHrycka go Typbl, nepecekaeT no-
nuHy p. JleHa y MwuraHcka, ganee onyckaetca BAonb JleHbl N HUXHero TedyeHus p. An-
[aH go yctba p. Annax-lOHb 1 cnepyeT Bgonb 60° .. nouty fo nobepexba OXOTCKOro
MOpA M Nocne nepeceyeHna p. lHa pe3ko MNOAHUMAETCA Ha CeBepO-BOCTOK BAO/b MO-
6epexbsa [VXUrMHCKon ry6bl, nepecekaeT MNeHXUHCKY0 ryby uyTb I0XKHee NoslyoCTpoBa
EnucrpartoBa n ocHoBaHve nonyoctpoBa Kamyatka y 60° c.Lu.

JTa rpaHuua Hanbonee 6nM3Ka K NUHUM CEBEPHOrO MOASAPHOrO Kpyra, ornyckasacb
HEMHOrO I0XHee €ero nulWb B Mpefdenax [AOCTaTOYHO BbicOKux nnato (CbiBepma,
MpuBMNIONCKOE N B TOPHOM YacT CeBEPO-BOCTOKA CnbupK), UTo 1 NOHATHO B CBA3U C
NposBIEHNEM BbICOTHOI MNOACHOCTU, OBYCNOBIEHHON H6onee HU3KMMU TemnepaTypamu B
ropax.

AcTpoHOoMMYecKaa rpaHmua ApKTUKKM, coBnagamolan C MHUEN CeBepHOro nonsap-
HOFO Kpyra, SBASETCA Y pa3paboTumKkoB 3akoHa 06 APKTUKe, OOHOW 13 onpenensowmx.
O6bACHAETCA 3TO BMOJHE MOHATHLIMU U 06bEKTUBHBIMU MPUYMHAMUN. 3HaUNTENbHbIE K3-
MEHEeHUA AJIMHbI CBET/IONO M TEMHOIO BPEMEHU CYTOK, Halnune nepuooB NonApHOro AHA
W MONAPHOW HOUM CKa3blBaeTCA Ha NCUXONOrMYeCKOM COCTOAHUMN, Bbi3blBalOT HapyLUeHWA
6uonornyeckmnx putmoB. Hegoctatok ynsTpadnmonetoBoro UsnyyeHns B 3SUMHUIA nepuos
N ero n30bITOK B JIETHU BNUSET HE TOSIbKO Ha NMCUXMKY, HO 1 Ha G13NYECKOE COCTOSHNE,
Kak 13BeCTHO, MarHUTHble 6ypu M 030HOBbBIE «AblPbl» TaKXe GOPMUPYIOTCA B BbICOKMX LUN-
porTax.

Ho ocHOBHOe BNnAHWE, KOHEYHO, OKa3blBaeT KNMMaT. Pe3Ko KOHTUHEHTaNbHbIN KNMat
Ha 6onbLuen YyacTh AKyTUM XapaKTepusyeTca OYeHb HU3KMMU 3UMHUMIK TEMNepPaTypamu.
BbIrnaguT HeCKONbKO HenenbIM, YTO TaK Ha3biBaeMbli «[ontoc xonoga» ceBepHOro nony-
Lapusa, a Ha 3TO 3BaHMe NpeTeHAYIoT ABa HaceneHHbIX NyHKTa: BepxoaHcK 1 ONMAKOH, He
BKJtoyeHbl B A3PO, n gaxe B npoekTe MNoctaHoBneHua MNpasutensctea PO, rae npeano-
»eHo BkntounTb 13 MO PC(f), nocnepHuin Takxe He durypupyet. Ho geno He B 6paHpax, a
B TOM, UTO B TaKMX CYPOBbIX YCIOBUAX XKMUBYT N0, KOTOPbIM OTKa3aHO Ha3blBaTbCA XuTe-
nAMn ApPKTVKM 1 MONb30BaTbCA, XOTb U HEOONbLUMMU, HO JibroTaMu. K C/IOBY OTMETUM, UTO
B HacToALllee BpeMsA B NATU parioHax, BKIoYeHHbIx B A3PD, no gaHHbIM nepenucu 2010
rofa, npoxueaeT 24396 yenosek, B 13, npeanaraemoix Mpasutenbcteom PC(A) — 71 060
yen., a B ABYX, AOMNONHUTENIbHO, Npeasiaraembix Hamu — 24208 yen., T.e. Bcero B 15 panioHax
— 95268 yen.

bonbwasa yactb (11) U3 nepeuncneHHbIx Bbiwe 13 paloHOB (yNycoB) COOTBETCTBYIOT
KpUTEPUIO, COFMAaCHO KOTOPOMY WX TEPPUTOPUM [OOMKHbI OOfblIe CBOeN YacTbio
pacnonaraTbCA CEBEpPHEEe NIMHUN CEBEPHOro MONIAPHOro Kpyra. Tonbko TeppuTtopumn
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MomcKkoro n BepxHeKonbIMCKOro pailoHOB YaCTUYHO COOTBETCTBYIOT STOMY KpUTEPUIO,
HO B [aHHOM CJlyyae HY>KHO y4ecCTb FOpPHbIN penbed TeppuTopun U KIMMaTuyeckue
0CobBeHHOCTI.

Mo Hawemy mHeHuo B A3PD HeoOxoAMO BKIIIOUUTb He TONIbKO 3TU [iBa palioHa, HO
etie ONMAKOHCKMI 1 TOMNOHCKUI. KnumaTryeckre ycnoBma B STUX palloHaX Tak»Ke OYeHb
CYypOBbI, aHaNornyHbl 6onee ceBepHbIM. Kpome TOro, ropHbi penbed, Hanuume Mmexxrop-
HbIX KOT/IOBVH, B KOTOPbIX B OCHOBHOM, COCPEeAOTOUYEHbl HaceNieHHble MyHKTbI, NPeos-
najaHne aHTULUMKIOHANIbHOIO TMa Norofbl — BCe 3TO crnocobcTeyeT GoOpMUPOBaHIIO B
3UMHee BpeMms KpalHe XeCTKUX MOPO3HbIX norof. Yto kKacaetcs Kobsanckoro paiioHa,
KOTOPbI HEKOTOPble aBTOPbI TakXKe npeanaratot BkAounTb B A3P®, To xoTb 1 60nbLian
YacTb TEPPUTOPUM PACMONOXKEHa B FOPHOWM MECTHOCTY, HO Hbonee 3aceneHHas ero Yyactb
pacnonaraetca Ha LleHTpanbHO-AKYTCKON paBHUHE, B KNUMAaTUUYECKUX YCIOBUAX, aHaNo-
rMYHbIX ApYrum paoHam LieHTpanbHol AkyTun [7]. Ha Haw B3rnsag o BkntoueHumn B A3PO,
MOXHO rOBOPUTb TOJIbKO O ABYX HACENEHHbIX MYHKTAax 3TOro panoHa — CebeH-Kioenb 1
CereH-Kioenb, pacnofio)eHHbIX B FOPHOM MECTHOCTU, HO B 3TOM C/lyyae HapyluaeTca
NPUHUUN BKJTIOYEHUA TONbKO LIeNIOCTHbIX TePPUTOPUANIbHO-aAMUHUCTPATUBHBIX NN MY-
HULUMNanbHbIX 06pa3oBaHUN.

Tak, B pabote »Kykoa M.A. [3] yKa3biBaeTcs, UYTO BefyLUMMM KPUTEPUAMWN [OMKHbI
ObITb:

a) LeNloCTHble NPUPOAHO-X03ANCTBEHHbIE TePPUTOPMabHble KOMMIEKCbl apKTnyec-
KOro 1 Cy6apKT4YecKkoro 06/vMKa, TPaHCMOPTHAsA CUCTEMA KOTOPbIX B CYLLIECTBEHHOW Mepe
CBA3aHa C apKTUYECKUMU MOPCKNMIY aKBaTOPUAMMU, a TakXKe NopTamm, PpacnonoXKeHHbIMN
B H/XKHUX TeUEHUAX BNagatowmnx B HUX CEBEPHbBIX Pek;

b) uUenoctHble TeppuTOpManbHble aAMUHUCTPATUBHbLIE WAW MyHUUMNaNbHble 06-
pa3oBaHMA, B OTHOLWIEHUM KOTOPbIX OCYLUEeCTBAAETCA perynsapHoe rocyfapcrBeHHoe
CTAaTUCTUYECKOE HabnofeHne;

¢) nnHnAa CeBepHOro NOMIAPHOro KPyra, Kak KpuTepui, COOTBETCTBYIOLWNIA N3HaYaslb-
HOMY cofiepKaHuIo MOHATUA «KAPKTMKa» 1 OTpaxatoLwumii Hanbonee cneyndryeckne MMeH-
HO AnA APKTUKN GpakTopbl HEFAaTUBHOIO BO3AENCTBMA CPebl HA YeNTOBEYECKMIA OpraHn3M;

d) npumepHoe cooteetcTBMe CAFF-rpaHuue.

loBopsa 0 npegnaraembix 15 panoHax (ynycax) Pecnybnukn Caxa (KyTus), oTMeTuMm,
YTO UX TEePPUTOPUN COOTBETCTBYIOT KpuTepuam A, B n D, NONHOCTbIO N YaCTUYHO — Kpu-
Tepuio C.

Bo3Bpaluasacb K 0CO6EeHHOCTAM KfiMMaTa 3TUX TEPPUTOPUIA cegyeT OTMETUTDb, UTO MO
BCEM MOKa3aTeNifAM OHY COOTBETCTBYIOT NpeAbABAeMbIM Kputepuam. Hanbonee nokasa-
TeNIbHbIMY ABNAIOTCA MeMnepamypHble XapakTepUCTUKK:

— CyMMa CpefiHMX CYTOYHbIX TeMnepaTyp 3a Nepurog C yCTONYMBOWN TemnepaTypom BO3-
ayxa Huxe 0 C° (Bo Bcex npefnaraemblix paioHax Hmke — 6000°C);

— NPOJOMKNUTENbHOCTb Nepuofa C TemnepaTypamm Huxe -30°C — 6onee 45 cyToK.

Kak 3To XOpoLlIo BULHO, He TONTbKO NPUOPEXKHbIE, HO 1 NIeXaLlMe K Iory OT HMX YycCbl
Pecnybnukm Caxa (AKyTnA) HaxogATCA B SMMLEHTPE CaMbIX XKECTKMX 3UMHUX TemnepaTyp
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BO Bcell ApKTuueckomn 3oHe Poccuun. Becbma nokasaTenbHbl M onocpefoBaHHble Temne-
paTypHble XapaKTepuUCTUKN, AEMOHCTPUPYIOLLME HaXOXAEeHME BCEX 3aMONAPHbIX N Npu-
nonsapHbix ynycos Pecnybnukn Caxa (AkyTnA) B Hanbonee cypoBoi YacT ApKTUYECKON
30HbI Poccum, Hanpumep:

— UHAEKC BIa>KHOTO BETPOBOTO OXnaxAeHusa Xunna, unvm MHAeKC CyMMapHOro BeTpo-
XOJNIO[0BOro BO34eNCTBUA, NpeanoxeHHbin B.I. Bonosuuem [1];

— MPOAOMKUTENBbHOCTL OTOMUTENbHOrO nepuofa. He ctonb nokasaTtenbHa Tak
KaK He yuMTbiBaeT WHTEHCMBHOCTb OTonneHuA. Hanpumep, B fIKyTCKe Temnepatypa
TennoHocuTens B Tpybax otonneHns 80-100°C, npakTnyecku B BECb MePUOS OTOMJIEHNS;

- rny6urHa oTTamBaHWA BEYHOW Mep3sioThl. BvAeT He TONbKO Ha CTPOUTENbCTBO U JO-
poru, Ho 1 Ha MHOPACTPYKTYpY, NPOKNAAKYy KOMMyHMKauuin. Bce 3To B cBOO ouyepepb,
MMeeT NOCNeACTBMA B BUAE HE TOJIbKO YAOPOXKaHMA OCHOBHbIX paboT, HO 1 3aTpaT Ha pe-
MOHT, 06y XMBaHue.

[leMOoHCTpUpyeT 3Ty 3aKOHOMEPHOCTb W MHTerpanbHaa KapTa BAWAHUA MPUPOL-
HbIX ycnoBun Tepputopun Poccuinickon Qepepaumy Ha YCNOBUA KMU3HeOEeATeNbHOCTU
HaceneHusa. Hanbonee 060CHOBaHHO BbIFMAAUT NO3ULMA CMELMANbHOMO NpeaCcTaBUTeNs
Mpe3unpeHTa Poccuiickon QOepepauyumm no Bonpocam knmumata AWM. begpuukoro [4], noa-
TBEepAMBLIEro 060CHOBAHHOCTb BKJIOUEHMA B COCTaB ApKTMUecKon 30Hbl Poccnn Bcex
13 3anABneHHbIX (MO HaweMmy npeanoxeHuio — 15) pecnybnukon ynycos. Ha3saHHble
ynycbl no 6onblwoMy pAgy nokasatenen NPUPOAHON cpefbl BMeCTe C COCELCTBYOLNMMN
Talimblpom 1 YyKOTKOM HaxofAaTCs B 30He HanbosbLien ANCKOMPOPTHOCTU YCIIOBUIA
XKn3HedeATeNIbHOCTW N XO3ANCTBOBAHMA.

«[loyemy B COOTBETCTBUM C STUM MPUHLMMNOM B APKTUYECKYIO 30HY, Hanpumep, BKIIto-
YalT NPUMOPCKME MyHULUMNanuTeTbl Kapenun (6e3ycnoBHO CEBEPHbIE, HO JaXe He Npu-
NoNsApHbIE U HUKOTFAA HUKaKMK reorpadamMm He pacCMaTprBaBLLMECS, KaK apKTnYecKue)
1 He BKJTIOYAIOT B APKTUKY 3anoNispHble (LefIMKoM U YacTn4HoO) ynycbl Pecnybnukn Caxa
(AKyTnA) Npy NPOCTO He CONOCTaBUMOW pa3HULIE B YPOBHE CypOBOCTU NPUPOAHON Cpefpbl,
YTO XOPOLUO BUAHO Ha NpuBedeHHbIX KapTocxemax», — cnpaBeganso otmevaeT M.A. XKy-
KoB [2].
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FEO3KONOIrmA

YIK 574.502.3
A.10. Iykoe’

YrrPO3bl MPUBPEXKHbIM SKOCUCTEMAM NPU OCBOEHUN
APKTUYECKUX LLUEJIb®OBbIX MECTOPOXXAEHUI

THREATS TO THE COASTAL ECOSYSTEMS OF ARCTIC OFFSHORE FIELDS

Mops, ombigarouue meppumopuio AKymuu, 8 yacmHocmu bynyHckozo patioHa, umerom
0C060 8bICOKUL PUCK 3d2pA3HEHUs NPUBPEXHbIX SKOCUCMEM U3-3a B03MOXHbIX KAMACMpPO-
¢hudeckux pasnusos Hepmu. PeasibHas y2po3a skocucmemam cyujecmayem 0718 npubpex-
Hblx omMmeriel, KOpMOBbIX y200ul CU208bIX Pblb, OOHHbIX OP2AHU3MO8 U NJIAHKMOHA.

Knroueevole cnoea: 3006eHmMoc, s3kocucmema, 6UOUEHO3, Weslbgh, MOHUMOPUHE, Hehme.

The seas surrounding the territory of Yakutia, including Bulun district, have especially high
risk of contamination of coastal ecosystems possible catastrophic oil spills. The real threat to
the ecosystem exists coastal shallows, forage land whitefish, benthic organisms and plankton.

Keywords: zoobenthos, ecosystem, biocenosis, shelf, monitoring, oil.

KomnaHus «PocHepTb» COBMECTHO C amepurKaHCKon komnaHuein Exxon Mobil npo-
Bena B 2014 rogy ceiicMopa3BefjouHble PaboTbl Ha AHMCMHCKO-HoBoCbupckom 1 YcTb-
OneHEeKCKOM NMLEH3UOHHbIX YYacTKax B akBaTtopuu Mops Jlantesbix. [lanee pabotbl 6y-
AYyT Npon3BOANTCA Ha YCTb-JIEHCKOM yyacTKe K ceBepy OT AenbTbl JleHbl n BoctouHo-Cu-
BGUPCKOM yyacTKe K BOCTOKY 0T HOBOCMOMPCKMX OCTPOBOB. ITa akBaTOpUA HaxoauTca B 30
KMnomeTpax OT TeppuUTopun pecypcHoro pesepsaTa «JleHa — [lenbta», ocTpoBoB MoxoBa
1 BUnbKMLKOro, MecT KOHLEHTPaLMU MOPCKUX MileKonuTatLwmx — 6enbix MefiBegen, Mop-
XeW, TIoneHen 1 MOPCKNX NTUL,. BAnaHme yenoseka Ha 61MOTY NPOABNAETCA Kak Hanpamyio
(B BMae 6pakoHbepCTBa, pakTopa GECNOKOMCTBA), TaK N KOCBEHHO (B BUAE rPA3HbIX BOA,
XUMUYECKOTO 3arpsA3HeHNA, Mycopa, NPUHOCUMOTO PeKON). Y HEKOTOPbIX BULOB »KMBOT-
HbIX HablohaeTCA 3HAUNTENbHOE CHIKEHUE YNCIEHHOCTM I COKpaLLEeHMe apeana, Yto
OTHOCUTCA K TaKUM KPYMHbIM MJIEKOMUTAIOLWMM, KaK anTeBCKUIA MOPX, Oenbiii meiBeAb,
HEKOTOPbIM BMAAM NTUL U3 OTPsAAa ryceobpasHbix (rycu, YNpOK-KINOKTYH, CMbupcKas rara
1 ap.), 3 pbib — K HeJIbMe, MyKCYHY, CTEPNAAEBULHOMY OCeTpY, unpy. 3a nocnegHue 20 net
UNCNEHHOCTb rycen cokpaTuniach B 3 pa3a. 3anacbl MyKCcyHa B JleHe, No CpaBHeHUIo € fo-
BOEHHbIM NEPVOAOM, COKPATUIUCL Gornee Yem B 155 pas, HenbMbl — B 17 pa3 [1].

' TykoB AnekcaHap lOpbeBny — LOKTOP GMONOrMYecKx Hayk, IKyTCKoe ynpasneHue no rupomeTeoponorm
Y MOHUTOPWHTY cpefpl, . Tukcu. E-mail: sgukov@mail.ru
Gukov A.Yu. - Doctor biological Sciences, Hydrometeorological Department, Tiksi.
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Bromacca 300nnaHKTOHa B MENKOBOAHOWN YacTu wenbda mopa Jlantesbix (B 3anvBe
BynyHkaH 6yxTbl Tvikcun) B 2008 . usmeHsAnaco ¢ 0,87 mr/n B okTAbpe go 0,36 mr/n. B aB-
rycre. Makcumym 3HauyeHuin Habnoganca 10 asrycta. B 2009 r. nocne meponpuaTuin no
OYMNCTKEe JHa OT 3aTOHYBLUEN ApPeBEC/HbI Aana3oH U3MeHEeHWA 3HayeHM 3TOro nokasa-
Tens coctaBnsan ¢ 0,89 fo 0,86 mr/n. B KoHue aBrycta 2009 r. 6611 3aperncTpupoBaH Makcu-
MYM 3HaYeHU YNCNeHHOCTU. 3HaueHNa 6G1OMacChl 300MIAaHKTOHA YBENNYMINCD, 3TO CBU-
LETENIbCTBYET 00 OTHOCUTENIBHOM YNyULIEHNN YCIOBUI CYLLEeCTBOBaHUS 300M1aHKTEPOB.

MnoTHOCTb NoceneHms JOHHOW dayHbl B TeueHne nepuoga otbopa npobd B 2008 r. 13-
MeHsAnack ot 175,8 3k3./mM> go 711 3k3./M%. Makcumym 3HaueHuMIn Habnoganca 10.08.2008.
B 2009 r. aAnana3oH 3HaueHWi 3Toro Nokasatena n3MmeHunca — ¢ 630 go 1240 3k3./m2 buo-
Macca 3000eHTOCa B TeueHe nepuoga otéopa npob B 2008 r. nameHsAnacb ¢ 5,83 r/m? oo
30,4 r./M?,B2009T. - C 25,7 r/m? o 35,6 r/m2.

TpeBoKHas aKonornyeckasa obCcTaHOBKa B MeNKOBOAHOM 3anuse bynyHkaH — pe3ynb-
TaT BO3JENCTBUA LLeNoro KoOMnaeKkca HeraTBHbIX GakTOpOB: MOPTOBbIX Y CTPOUTENbHbIX
paboT Ha 6eperax, cbpoca B NpuOpeXHYI0 (MMTOpPasnbHYl0) 30HYy CTOKOB, Mycopa ¥ T.4.,
CynoxofcTBa 1 pblbooBCTBa. bonbluyio ponb nrpaet 3arpasHeHve Bog ¢eHonamu, 3aTo-
HyBLUEW JpeBECMHON 1 ApeBECHbIMM OCTaTKamu [2]. YrHeTatoLlee BO3aencTBMe Ha 6eHTOC
OKas3bIBaloOT 1 NOBbILIEHHblE KOHLEHTPaLUK 3arpA3HAIOLLNX BELLeCTB.

Ha npumepe 3anmBa bynyHkaH MOXXHO BMAETDb, YTO YCTONYMBOCTb BOAHBIX SKOCUCTEM
nocTeneHHO BO3pacTaeT OT NPUBPEXHON 30HbI B CTOPOHY MopsA. B Lienom xe yctonum-
BOCTb OMOLIEHO30B MEJIKOBOAUN B 3anvBe BynyHKaH K BO3AENCTBMIO aHTPOMOreHHbIX
baKTOpOB BecbMa HU3Kas, UTo onpefenaeTca SKCTPEMaNbHOCTbIO U Pe3KMMUN N3MEHEHU-
amu (GnyKTyaumamm) BOGHON cpeppbl.

KoHUeHTpauun 3arpAsHAILWNX BELECTB CHUXKAKTCA MO Mepe yaaneHua OT YCTbeB
NPOTOK AenbTbl p. JleHa B CTOPOHY MOPA 1 € BO3pacTaHrem rny6uHbl Mops. B otaenbHble
neproAbl 3a5MoBble MNOCTYNEHUA C PeYHbIM CTOKOM B YCTbe p. JleHa 3arpA3HALWmMX Be-
LecTB, B TOM yncne, cynbGuos 1 XnopruaoBs, NPUBOAAT K KonebaHUAM YNCNEHHOCTU U
61OMaCChl 300MTAHKTOHA U MOBUNTbHOW YacTy 6eHToCa [3]. Celcmopa3BeaKa OTINYAETCA
ropasgo 6onee GbICTPLIMU U MACLITAaOHBIMU NOCNEACTBUAMMN AN SKOCUCTEM MO CPaBHe-
HUIO C O6bIYHBIMU aHTPOMOreHHbIMM BO3AeNCTBUAMY 1 BbI3bIBAET [IBE CEPbE3HbIE Yrpo-
3bl. [lepBas yrpo3sa cBsizaHa C BAWAHMEM Ha COCTOAHME N OMOpa3HOOOpasme 3CTyapHbIX
1 6eperoBbIX 3KOCUCTEM BaXKkHelLel 0c060 OXpaHAEMON NPUPOAHON TepPUTOPUM B ap-
KTnuyeckom 30He AkyTnn — YcTb-JleHcKoro 3anoseaHmka. Poccninckoe 3akoHoaaTenbCcTBo
3anpeLlaeT Ha TepPUTOPUAX 3aNOBEAHUKOB N0OYI0 feATeNbHOCTb, KOTOPasa MOXeT HaHe-
CTY yiwep6 NpUPOAHbIM KOMMIEKCaM U 06 beKTaM PacTUTENIbHOTO U KMBOTHOTO mupa. M3
«YcTb-JIeHCKUiN» pacrosioxeH B AesbTe JIeHbl 1 3aHNMAET OFPOMHYI0 MOJIOCY Nobepexbs
Mops JlanTeBbIx. Bca ycTbeBan o6nacTb JleHbl, 30Ha B3auMoAencTBUA pPeKkn U Mops, ABNA-
€TCA YHMKANbHbIM MPUPOAHBbIM KoMMeKkcoMm. [Mpun pa3paboTke npoeKTa He BMOSIHE Obliv
YUTeHbl rMpOMEeTeOPONOrMyeckme U SKoNormyeckme ycoBnA akBaTopun, NnaHMpyemblxX
ana cericmopaseefku. CypoBble KNMMaTUYecKkme yCnoBus onpegenstoT cneyudpunyeckme
yepTbl MPUOPEXKHBIX APKTUUYECKMX SKOCUCTEM, HAXOAALMXCA B COCTOAHUN HECTaBMbHO-
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ro paBHoBecus: 6eHOCTb BMAOBOrO COCTaBa, KOPOTKME TpoduUeckme Lienu, OTYETINBO
BblpaXeHHbI KonebaTenbHbI PeXkUm Npor3BOACTBA OpraHMyecKkoro BellecTsa. Boapl
apKTUYECKX MOpen BMecTe C TEM XapaKTepu3yloTCA 3aMmefieHHbIM NPOTeKaHWeM B HUX
€CTeCTBEHHbIX MPOLEeCCcoB, onpeaensaLmx cnocobHOCTb K BOCCTaHOBMeHMIo. [oaTtomy
Jaxe Hebosblvie MacluTabbl HEFaTUBHbBIX BO3AENCTBUI NPEeACTaBAAOT AJ1 apKTUUECKNX
BOJ, @ TaKXKe KOMMOHEHTOB BOAHbIX SKOCUCTEM, MOBbILEHHY ONacHOCTb. MenkoBogbA,
coctasnawowme 95 % asaHAenbTbl JleHbl, NpeBpaLLaloTca B IOBYLIKY ANA »KMUBbIX OpraHn3-
MOB, rie HeraTBHOE BO3AeNCTBME CUTHANIOB MHOFOKPATHO YCUIMBAETCA M3-3a MasblX My-
6UH Ha B3MOpbe. BTopas yrposa cBA3aHa ¢ pbl6HbIM MPOMbICSIOM. PbibHbIe Griopecypcbl
MMeIoT 3THoObpa3yioLlee 3HaueHVe Ans 3BEHKOB 1 3BeHOB HiuxkHel JleHbl. CyulecTyto-
LMe MeTofbl CeNCMOpa3BeK/ HECOBEPLLEHHDI T.K. MPUBOAAT K rmbenv BoAHbIX OpraHun3-
MOB, HapYLUEHVIO KOPMOBOW 6a3bl pblb 1 3HaUNTENIbBHOMY PbIGOXO3ANCTBEHHOMY YLep-
6y. NMoTepu pbibonpoayKUMK N3-3a HAPYLLEHWA HEPeCTa UKW NMOKaTHbIX MUrpaL i MoryT
6bITb Ha NopAfoK 6onblue, YeM rnbenb ManbkoB pPbl6, MNaHKTOHa U 6eHToca B paguyce
5 M oT nHeBMoNyLweK. Heob6xoanmo yunTbiBaTh 1 yuep6 pbi60I0OBCTBY OT pa3roHa KOCAKOB
pbi6bl B paguyce 10-20 KM OT IMHWIA ceicMOCbeMKW. Peakuua nsberaHvaA paoHa Wwyma ot
CecMOpa3BeaKM HauMHAET NPOABAATLCA Y pblb yXKe Ha paccToAHnN 30 KUIOMETPOB OT
WCTOYHMKA LIYMa, @ Ha PacCTOAHUM 9 KM HabJIOJAETCs CHUXKEHUE YMCIIEHHOCTU Pbib Ha
45%. B npepenax 6onee 6nn3KMX PacCTOSHUI Nog BO3AeNCTBEM CENCMOpPa3BeaKMN KOCS-
KU pblb MOTYT NMOMTHOCTBIO MOKMHYTb palioH paboT. Mof HeraTuBHOE BO3AeNCTBME CENCMO-
pa3BenKM 1 NIEKTPOPa3BEKM B MEPVOL OMYJIEBOW NMyTVHbI MONany pbi6oNpPOMbIC/IOBbIE
yuyacTkm YnaxaH Kpecr, MeTtpyuka, Camax-Apbl 1 gpyrue. Ina MUHUMN3aLMN HEraTUBHOIO
BO3[ENCTBMA Ha KOMMOHEHTbI BOAHbIX 11 6eperoBbix 3KocucTem paboTbl Obin NepeHece-
Hbl M3 YYaCTKOB, MPUMbIKaOLWMX K AenbTe JleHbl Ha 40 KM B CTOPOHY MOPSA OT FPaHULbl OX-
paHHOM 30Hbl YCTb-JIeHCKOro rocygapCcTBeHHOro 3anoBegHuka. NposegeHune cencmopas-
BELKM N 3N1EKTPOpa3BEeKM B Nepuros NeTHelr NyTrHbl 6bino cmelleHo Ha 30 KM K ceBepy
OT toXHoro 6epera OneHeKcKoro 3anuea 1 Ha 40 KM K 3anagy oT 6eperoson IMHUK JenbTbl
p. JleHa, cpoku 6binn n3MeHeHbI. PeanbHas yrpo3a cyLiecTByeT Afid 3Kocuctem npubpex-
HbIX MEeNIKOBOAUN, KOPMOBBIX YrOAWIA CUTOBbIX, JOHHbIX OPraHM3MOB W NNaHKTOHa. Pogo-
Bble X03A/CTBa KOPEHHbIX MaIOUNCIIEHHBIX HAPOLOB U PbIGONOBELKME NPeanpuATASs, Be-
Aylive npomsbicen B ycTbe pekun OneHek, OneHeKkcKom 3anmBe n yctbe OneHeKcKon npo-
TOKW JenbTbl JleHbl, B 6nvpKalilune rogbl MOTyT CYLECTBEHHO MOCTPAAaTh OT CHVKEHNSA
YNIOBOB CMIOBbIX, OMYJIA 1 MYKCYHa, @ HepeCTULLa OCTaHyTCA Helo3anoNHEHHbIMU, YTO
HeraTUBHO CKaXkeTCA Ha AaNbHelLeM BOCMPOV3BOACTBE CUrOBbIX [4].

3HauMTeNbHYI0 ONAaCHOCTb ANA MOPCKOW Cpefbl NPefcTaBnAlT XUMUYECKNe BeLle-
CTBa, 0COOEHHO 12 CTOMKMX opraHmyeckmx 3arpasHuTenen (CO3): anbApuH, XNOpAaH,
OAOT, aunbApviH, NOKCUHBI, SHAPWH, bypaHbl, rekcaxnopbeHson, rentaxyiop, mupekc, MNXb
n TakcadeH. Hanbonee onacHble yrpo3bl Npu HebTefobblve NCNbITLIBAOT MOPCKUE U NPU-
H6pexHble sKocucTembl. B cpegHem, 1 TOHHa pa3nusLuenca HedpT 3aHMMaeT 12 KM? Ha no-
BEPXHOCTM BOAbI. [5].

Mo yrpo3on 3apakeHna Haxo4ATCA NTbeBas Boda 1 TPaANUMOHHbIE NULLEeBble NPOo-
OYKTbl CEBEPHbBIX HAapPOAOB: MACO, pblba, AMKOpacTywmMe pacteHus 1 T.4. Ha HedTenpo-
MbICNIax, Kak MoKa3bIBaeT onbIT J06bIUM, NPOUCXOAUT CyLLECTBEHHOE 3arpsA3HeHne Bo 1



WHopmayuoHHO-Hay4Hoe usdaHue

nouB B pe3ynbTaTe aBapUNHbIX BbIOPOCOB Cblpoi HehTU 1 HedTENPOYKTOB, 3arpsA3HeHne
atmocdepbl MacWITabHbIMKU BbIOPOCAMK ra3oB, 3arpPsi3HEHVE SKOCUCTEM MPU UCMbITAaHUN
CKBaXVH, yTeUKe NeTyumx KOMNOHEHTOB HepTenpoayKToB. CKUraHne NonyTHOro ra3a fB-
NAETCA XPECTOMATUHBIM NPUMEPOM 6e34YMHOr0 OTHOLIEHUS K MPUPOAHBIM pPecypcam,
HaHOCALLMM He TONIbKO MMraHTCKMe yObITKN CTPaHe, HO 1 3HAUUTENbHbBIN Bpel OKpY»Kato-
Wwen cpeqe. 3HaumTeNbHbIN Bpes B palioHax A06bIUN NPUUNHALIOT pa3nvBbl HepTn. Ha me-
cTopoXxaeHusax 3anagHon Cnbrpu perynspHble NpopbiBbl HeTENPOBOAOB CIyYaTCA 40
35 Tbicay pa3 B rog. OduumanbHo peructpupyetca npumepHo 300 aBapuii ¢ Bbibpocamu
HedTM B Kaxxgom cnydae cebiwe 10 TbiC. T. He TONbKO akTUBHBIN «[PUHAUCY, HO 1 60Jb-
LUMHCTBO TPE3BOMbIC/IALLMX 3KOJIOrOB BCEFO MMpPa NPOTMB J0ObIUM HeDTM CO AHA U3 TPYA-
HOAOCTYMHbIX TYyOVH apKTMYeckux mopein. OfHM CneuranncTbl BbiCKa3blBaloT pobKue
COMHEHUA, ApYrue pe3ko NPoTUB MacLUTabHbIX NPOEKTOB, CYNTAIOT, UTO B ApKTUKE HedTb
[o6bIBaTb Henb3sA. bonblasa 03aboYeHHOCTb CNeLnanmcToB CBA3aHa C HU3KM YPOBHEM
pa3BUTMA TEXHONOTMIN A0ObIYN HeDTY B TAXKENbIX JIefoBbIX YCJI0BUAX. [ToKa He cylecTBy-
€T HM Hay4HbIX pa3paboToK, HY Ge30MaACHbIX METOAVK, HU CMOCOOOB pearnpoBaHnA Ha
aBapUiiHble Pa3nnBbl HEGTN BO BPEMSA HELUTATHBIX CUTYauuii Ha BypoBbIX niaTtdopmax B
ApKTuKe. 3arpasHeHe MOPCKMX BOg 1 MPUPOAHON cpefbl B okeaHe ByayT MMeTb KaTa-
cTpoduyeckne nocnefcTeua. ABapua Ha HepTenpombicne KomnaHum «bputuw MNeTtpone-
yM» B MeKCMKaHCKOM 3a5vBe HarfsgHo NoKasana HeCoBepLUEHCTBO TEXHONOMNI HedTe-
[o6blumn co gHa mopsA. EBponapnameHT NpocuT apKTMYecKkne rocyfapcTBa BHUMATENIbHO
cnegnTb 3a paboTon HedTAHbIX KomnaHmi B ApkTuke. B KaHapckom cekTope ApKTUKY
MOPCKOe OypeHUue B HacTosLiee BpeMsi MPeKpaLLeHO A0 TeEX Mop, Noka HaunoHanbHbIj
COBET MO 3HepreTuKe He NEPeCMOTPUT CBOM HOPMbI U NpaBuia NoAobHbIX paboT nocne
aBapun B MeKkcmkaHCcKoM 3anuBe. bonblwmve ancbepru, oTkanbiBalolwmecs oT NefHMNKOB
CeBepHon 3emnu, 1 gpendyownii nep npefcTaBaAlT yrpo3y 6yposbiM nnatdopmam.
B mope JlanTeBbIx npunariHbiiA neq, TONWWHOW Ao 250 cm, 3aHUMaeT BCO NPUOpexHyto
aKBaTopuio Mopsa Ao rnybuH 20-25 M. [lo 9 MmecsiLeB B rofly 3TOT Nef, HEMOABWIXKEH, 06bIY-
HO B Ui0Ne NPOUCXOAUT PaspyLUeHne Npunasa 1 HauMHaeTCcA BETPOBON Apend MaCCUBHbIX
neposbix nonen. B mope JlanteBbix onacHOCTb ANA CyAOXOACTBa NpeAcTaBnsaeT AHCKUIA
nefoBbIi MacCUB, TasiHNE KOTOPOro MOXET 3aHUMaTb Bce NeTo. B 30He mopa K ceBepy oT
npunaa Ha rny6buHax 6onee 25 m pacnonaraetca Cnbrpckaa NosbiHbA, 30Ha aKTUBHOM
rMapoAnHaMmKy 1 obpasoBaHms fboB. B palioHe NonbiHbY 1 30He ApendytoLero nbaa
Ha 60/bLIVX FMY6MHAxX 06Pa3yHOTCA BBICOKME U MAaCCUBHBIE FPsifibl TOPOCOB, NpuxoasaLue
B B/PKEHME BO BPEMA CKaTUA. YTeuKa HedpTu MOXKET NPOM30NTM BO BPEMSA CTONIKHOBEHMA
negAHOro nons unu ancbepra c 6yposor niatGopmMoin. B TeMHoTe NOAsSpHON HOUM UK BO
BpPEeMA CUIbHOW Nypru NPOBECTU OUNCTKY MOBEPXHOCTU MOPA OT HedTW NPaKTUUECKN He-
BO3MOXHO. Bnocneactaum cobpatb pa3nusluytoca HedTb, 6bICTPO pacnpocTpaHAoLLyOCA
noJo NbAoOM 1 BMecTe ¢ gpeidyowmmm nonsamm 6yaeT Takxke HEBO3MOXHO. [oa 6onbLim
BOMPOCOM W OfepaTUBHAaA NMKBUAAUUA aBapuIAHOro pasnmea. Hu3kne Temnepatypbl,
CHeXHble Bypu 1 CNoXHasA nefoBas 06CTaHOBKa — OCHOBHbIE NPenATCTBUA ANA CyJoB U
aBuauuu cnacateneii. MNepeas B ApKTMKe poccuiickasn bypoBas nnatpopma Ha HepTAHOM
mecTopoxaeHun «MprpasnoMHoe» Takxe He n3baBneHa OT ONaCHOCTUN CTONTIKHOBEHMA C
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ancbeprom nnu nefoBbIMU NoAAMU. Hern3BecTHO, Kakum nNpefieiom NPOYHOCTH obnagatot
CYLLECTBYIOLLME KOHCTPYKLIMM 6ypoBbIX Nnatdopm. B nocnegHee gecsatuneTre UMK note-
NneHvA Knumata npueen K ObICTPOMY TasHMIO IeJHNKOB, B CBOIO ouepefb MX pa3pyLleHne
NpUBOANT K YBENIMYEHUIO KonmyecTBa aicbepros B6nv3u Hosol 3emnu, LUnuubepreHa u
CeBepHow 3emnu.

KomnaHus Shell nnaHupyet npoect 6ypeHue Ha HedTb Ha wWwenbde MpeHnaHanw.
B ¢eBpane 2011 roga kKomnaHus Shell otnoxuna nnaHbl NpoBeaeHUss GypoBbIX PaboT
B6/1M3K Nobepexba ANACKM, NOCKONbKY CTOMIKHYNach C NpobnemMaMm 1 orpaHuyYeHUAMMU.
PykoBoACTBO KOMMNaHUM pewnno, 4to gobbiya HedpTn B Mope bodopTta HauHeTCA TONbKO
Torga, Korga GyayT monyuyeHbl BCe 3KONOrMUYeckme paspelleHuns. B Mopsx, omblBatowmx
AkyTuio n TeppuTopurto bynyHckoro paiioHa B TOM unciie, 0COGEHHO BeNMKa OMacHOCTb
3arps3HeHUs MPUOPEXHBIX IKOCUCTEM MPY BO3MOXHbIX KAaTacTPOPUUECKUX pa3ninBax
HedTn. TwaTenbHO B3BECUTb BCE MMKOCHI Y MUHYCbl apKTUYECKUX Pa3paboTok, n3yunTb
OnMbIT 3anagHbIX KOMMAHWI ABMAETCS MMaBHOW 06A3aHHOCTbIO NPOMBILIEHHUKOB Nepes
rpo3ALmnm Ham «HeGTAHBIM LUTYPMOM» APKTUKMU.
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MEP3JIOTOBEAEHUE

Kenji Yoshikawa', Dmitry Osipov?, Sergei Serikov?, Peter Permyakov’,
Julia Stanilovskaya®, Leonid Gagarin®, Alexander Kholodov’

TRADITIONAL ICE CELLARS (LEDNIK, BULUS) IN YAKUTIA:
CHARACTERISTICS, TEMPERATURE MONITORING, AND DISTRIBUTION

Ice cellars (Lednik in Russian, Bulus in Sakha) dug into the permafrost layer are a natural
form of refrigeration for preserving block ice for drinking water, storing harvested food (fish,
game, and livestock such as reindeer), and fermenting food. Ice cellars are traditionally used
by indigenous Siberian people, such as Even, Evenk, Chukchi, Yukagir, Dolgan, and Yakut.
In cooperation with local stakeholders, we measured the temperature of many ice cellars at
each region (Ulus) of Sakha Republic. Though ice cellars are widely used in permafrost regions,
these structures and the purpose for their use as well as the methods of maintenance are quite
different among communities and due to permafrost temperature conditions. Monitoring ice
cellar temperatures and recording descriptions of ice cellars is important in the face of climate
change in terms of permafrost studies and archiving traditional techniques of living with
permafrost.

Keywords: Ice cellar, Lednik, Sakha, Permafrost, Thermal regime, Indigenous community.

Introduction

Permafrost underlies more than one-quarter of Earth’s land area. In Siberia, over 90%
of the land is underlain by permafrost, a region where most of the indigenous people of
Siberia live. The focus of this paper is on ways that traditional families and communities
in Sakha Republic use permafrost. Ice cellars (Lednik in Russian, Bulus in Sakha) are a form
of indigenous technology used by Siberian people for refrigeration; ice cellars provide
easy access to stored foods. In the Sakha Republic, not only are subsistence foods stored
in ice cellars, including caribou, ducks, fish, and marine mammals, which constitute a
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substantial proportion of the local diet, but also ice blocks for drinking water during the
summer months, especially in Central Yakutia. Ice cellar infrastructure has both cultural
and practical significance. Concern has been expressed recently over the impact of climate
change on ice cellars and future sustainability of this resource [1]. This paper reports
the results of an ongoing education and outreach project in Russia to understand and
accurately report the thermal state of ice cellar temperature regimes and the surrounding
permafrost environments [6].

Study Area

Sakha Repubilic is the largest republic of the Russian Federation; it encompasses most
of eastern Siberia and is an area of permafrost terrain. Several residents of the region
participated in this study; they were asked to measure and record the temperature in their
ice cellars year-round. We visited over 100 schools and communities in Sakha Repubilic,
including Dolgan, Even, Evenk, and Yukagil, where we discussed local ice cellars with
residents (figure 1).

R

L OO = :

Figure 1. Distribution of ice cellars and their structure types overlaying the permafrost map
(red dots: vertical cellar, yellow dots: declining slope cellar, blue dots: industrial cellar)

The indigenous people of Sakha Republic have adapted the permafrost environment
for their use since they immigrated to the area. Most of Sakha Republic was not glaciated;
thus deep permafrost developed during the Last Glaciation. Interest in the thermal
condition of permafrost and methods of excavating it were established when valued
minerals were discovered in Sakha. Yakutsk, the capital city of Sakha Republic, has one
of the richest and oldest permafrost research histories in the world [3]. This long history
of interest in permafrost and digging in frozen ground helped develop a variety of ice
cellar types in this area. The Soviet Union supported and encouraged the development
of community-based or industrial ice cellars associated with mining activities, which
encouraged unique ice cellar structures all over Siberia.
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Structure of Ice Cellars

People in northern and central Yakutia (another term for the Sakha Republic) have
probably used cold storage in permafrost since they immigrated to the area. Before the
invention of metal apparatuses or heavy equipment, humans simply dug vertical shafts
to store food in or buried food under sphagnum during summer months (M. Pogodaev,
personal comm. 2016). Contemporary cellars in northern Sakha regions are built primarily
forthe personal use of one or several families (such as a fishing crew and their dependents),
and typically consist of a vertical shaft that leads to a small chamber or horizontal tunnel
excavated into permafrost (Figure 2).
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Figure 2. Typical structure of a vertical cellar. Access to the cellar is usually covered with a small shed
built over the entrance to prevent snow accumulation and provide convenience for winter cooling

These cellars vary in specific dimensions. The vertical shaft is 1 to 6 m deep and
penetrates to a depth such that the ceiling of the chamber is below the permafrost table,
which is usually less than 1T m in undisturbed areas but more than 2 m in villages. Older
ice cellars or ones in southern permafrost areas are built primarily for personal use, and
typically consist of a 15 to 20 degree declining tunnel entrance that leads to a small
chamber excavated into permafrost or seasonally frozen soil (Figure 3).
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Figure 3. Typical structure of a declining slope cellar. The cellar depth is not far from the ground
surface. The cellar is easy for maneuvering and for stringing frozen items in and out, and is especially
good for block ice

The depth of the chamber is 1-3 m from the ground surface. This type of cellar is similar
in design to European wine and food cellars or icehouses, and provides easy access and
maneuvering of what has been stored. In addition to private cellars, there are deeper,
longer, and larger-capacity commercial/industrial cellars, most of which were built during
the Soviet era for communities in many parts of Sakha Republic. Many of these cellars
were dug horizontally a few hundred meters, and even kilometers, into hillsides, and had
railroads for managing frozen items. Though abundant, these large-capacity cellars today
receive limited use; some have been reestablished as local museums (Figure 4).

Figure 4. Soviet era deep cellar. Cellars are used for industrial purposes today or sometimes
for an entire community
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Recently, the media has referred to ice cellar “failures”[1] or has reported that cellars no
longer function reliably, because food has thawed while in storage or because an owner
cannot safely access a cellar. In our visits to communities in Sakha Republic, we did not
observe ice cellar failures; however, several cellars were closed due to a recent fall storm
flooding event and filling by ice (e.g., Oymiakon, Verkhoyansk; see Figure 5). Other than
these closures, massive numbers of ice cellars were no longer manageable after the Soviet
Union collapsed (e.g., lengra, Tomtor).

Figure 5. Abundant ice-filled cellar at Oymiakon. The cellar was used for over 100 years, but it is
temporarily abandoned for maintenance since a recent flooding event (2012)

Annual Usage and the Maintenance of Ice Cellars

Ice cellars are an efficient solution for storing large volumes of harvested ice, fish, and
reindeer meat in Even and Evenki villages. Ice cellars require maintenance and annual
cleaning; they are usually cleaned just before using. In northern communities, cleaning
occurs in late fall for storage of marine mammals and fish during winter. In central Yakutia,
ice cellars that are used mostly for storage of block ice are prepared in middle or late
winter. Preparation involves removing all of the meat and fish from the previous year and
thoroughly cleaning the cellar, including adding a layer of fresh snow. Pond ice thickness
is an important factor in the harvest and storage of block ice. The ice thickness must be
50-60 cm for cutting from a pond. Stored block ice is used for drinking water during the
summer months in many part of central Yakutia. Though ice storage in a permafrost cellar
is ideal, the temperature inside the cellar does not have to be below zero year-around;
it just needs to stay cold enough to delay a rise in temperature due to warmer summer
months. Underground storage this far north functions in this way, with a 4- to 5-month
delayed response to rising surface temperatures. This method of cold storage is similar to
how icehouses were used in the 19" century before electric refrigeration.

Humidity is higher in cellars, and the potential for fungus growth is always present,
even in constant negative temperatures. Some cellars used for fermentation purposes
take advantage of temperature and relative humidity characteristics. Fermentation is
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more often practiced by the Chukchi in Chukotka and by North American indigenous
cultures than by people living in Yakutia.

Every several years, water is sprayed on the walls of vertical cellars in northern regions
and horizontal industrial cellars to develop an icy surface for preventing sublimation of
the permafrost. These ice-coated cellar walls prevent sublimation, keep the cellar clean,
and help stabilize the walls. Table 1 shows annual cellar usage and maintenance patterns
in each area.

Results

The annual temperature cycle of most ice cellars in Yakutia indicates significant cooling
during winter months due to opening of doors/leads. The maximum daily temperature
observed in the ice cellars ranged from —10.4 to +2.7°C. The temperatures in some cellars
in central Yakutia (Modut and Eday) rise above 0°C. The mean annual temperatures
ranged from —14.4 to —3.6°C. In contrast, the mean annual air temperature in Yakutsk
is around —9°C. The warmest cellar temperatures were observed in fall (September to
October), and typically the doors/leads are opened to introduce cold air after November.
Thus, the coldest temperatures occurred during winter months, in direct response to
air temperature. The temperatures in Ust-Maya and Sasur (Figure 6) suggest when the
cellar door/lead was not open during winter monitoring, as the temperature increases
until November/December and the winter cellar temperature is 10-20°C warmer than
other cellars. The average annual temperature amplitude, i.e., the difference between the
warmest and coldest temperatures, range from 9.4 to 36°C in the cellars. This difference
results from the depth of the cellar chambers, the original permafrost seasonal amplitude
range, and the structure of the cellars.

Figure 6. Mean monthly temperatures in the ice cellars. Approximate cellar locations indicated
from Figure 1.

20 —
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Discussion

Based on public media reports and our own field observations, evidence indicates
several major problems related to the maintenance and use of ice cellars in North America
[2, 4]. Factors other than climate warming could be negatively affecting cellars, including
(1) local soils known to be ice-rich and high in salinity; (2) proximity to flooding rivers
or the coast; (3) influence of urban development on local hydrology; and (4) a suite of
potential influences related to proximity to other types of infrastructure [4]. However, in
Yakutia, these problems of North American cellars were not observed. Descriptions of
cellar failures in Yakutia most commonly involve flooding. Typical of rivers in the Arctic, in
the Lena, Yana, Indigirka, and Kolyma rivers, flooding occurs during spring breakup due to
the snow melting and following the south-to-north stream flow. Springtime floodwater
in a cellar would be relatively easy to remove during hot summer months. Though fall
flooding does not occur frequently, it has the potential to be a serious problem because
there may not be enough time to remove the water before temperatures drop, or it
may be too cold to operate draining equipment. If ice fills a cellar completely, it must be
abandoned for use, such as with cellars in Oymiakon and Verkhoyansk due to recent fall
fooding. During the Soviet era, Kolkhoz or Sovkhoz operated ice cellars that were well-
maintained and manageable, overseen by responsible individuals. This kind of intense
maintenance helps prevent cellar failure or flooding damage in a community, but has not
been economically efficient since the Soviet Union era.

Air convection use in a cellar is a unique design and typically seen in Even and Evenki
communities (Figure 7), but not in North American indigenous cellars. A natural cooling
system would be a great invention for ice cellars. We observed a similar design in Siberian
indigenous communities such as around Baikal and Chukotka. Air convection systems
work efficiently during the winter months especially after cold snaps. During March and
May, the temperature gradient in ice cellars is reversed. The expected cellar ventilation is
blocked by ice crystals.

Figure 7. Thermal characteristics of the air convective cellar
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Conclusions

Ice cellars are an important cultural and economic resource for residents of Arctic
communities. Climatic conditions could significantly affect the ground thermal regime
and, therefore, ice cellars, local soil conditions, flooding events, and factors associated
with urban development. These interactions will require further investigation. Soil
characteristics and ground ice conditions vary substantially over distances of only a few
meters, necessitating detailed surveying. Each community has its own set of factors to
consider, and they may vary from the factors discussed here.

In cases where ice cellar degradation is observed, many engineering options are
available for maintenance; for example, thermo-siphons could be used to artificially
maintain frozen conditions [5]. Thermo-siphons, though having a long history of use in
Sakha by Russian engineers, have never been used to maintain ice cellars, but they should
be considered for ice cellar maintenance in the future.
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Tomoki Morozumi’
VEGETATION ON THE PINGO IN THE CENTRAL YAKUTIA

Pingo and Alas are unique landscape structure in permafrost zone, and there is large
variation of vegetation from Steppes to aquatic swamp in the Central Yakutia. This vegetation
is growing on dry-wet environmental gradient, and it may be affected by recent anthropogenic
effect and climate change. In this paper field observation of 3 Pingo transect and literature
studying about Central Yakutian vegetation were coupled to understand the nature of
permafrost zone which may vulnerable for further climate change. Steppe vegetation, which
appeared on the top of Pingo, has its longer history as dynamics of Alas formation since Late
Pleistocene from literature. Surface disturbance and thermokarst depression alter the type of
vegetation on the top of Pingo. In contrast, more diversified swamp vegetation covered foot of
the hill slope. 3 viewpoint of variation in the observed 3 Pingos vegetation were noticed as size-
effect, stability of soil and anthropogenic effect. These sights will help to understand condition
of Pingo from outside, and it may provide possibility to assess permafrost stability for future.

Keywords: landscape, permafrost zone, vegetation, climate change, Alas, communities,
field observation.

Introduction

The Central Yakutia is a cold climate region where the world largest and thickest
permafrost exists. Extreme cold weather of the last glacier maximum made exposed
ground freeze down to 1000m below. After early Holocene warm period, this permafrost
still survived and several meter surface were somehow degraded by thermokarst process.
During this summer school, we had seen beautiful landscapes of large thaw basin “Alas”
and sometimes with an ice-cored frost mound “Pingo” or “Bulgunnyakh” on the Lena
river terrace. As many landscape, as many vegetation. Vegetation play a role of frontier
between underground and aboveground, and provide materials for thermal offset effect
on permafrost. It is also key for understanding the biogeochemical transportation process
such as CO2 and methane. Additionally, vegetation is visible from outside. That means it
is possible to estimate its extent using optical remote sensing techniques. In this report |
will focus on vegetation on the unique landscape, Pingo in the Central Yakutia. Thus there
are only a few English paper available, and hard to read Russian literatures, | also add some
data from my field note in summer school for better understanding.
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1. Method
1.1. Literature

There has been extensive study for vegetation in Yakutia. They collected the species
compositions of releves and classified based on Braun-Blanquet approach that could
distinguish common vegetation unit applicable for all region. Here, | picked up an English
paper (Mirkin, Gogoleva and Kononov (1985)) on Folia Geobotanica and English literature
(Troeva et al., 2010) on Springer to understand the nature of permafrost zone.

1.2. Field excursion data

Field excursion was held during UArctic program from 5% August till 18August, 2016
in Central Yakutia, Sakha Republic. Vegetation data was obtained in Muguday, Churapcha
region in 7, in Namsky region in 12, and Yakutsk city in 16" August. Species composition
were visually observed in the field and described along the top to bottom gradient of
Pingo. Some of the plant species were collected for detail identification in Institute of
Biological Problems Cryolithozone.

2. Result
2.1. Literatures

Mirkin, Gogoleva and Kononov (1985) reported vegetation community composition
on unique landscape of Alas in Central Yacutia (Yakutia). The authors investigated alases
between Lena and Amga river in 1978-1981. They categorized the vegetation into 3
groups; wet glycophyllous meadow and hygrophytic communities, salt meadow, steppe
and steppe-meadow communities. The alas bottom were distinguished into 3 zones. The
first wet zone is covered with such as Phragmitetea, and the second middle-moist zone
with Tharict-Hordeetum, and the third dry zone with Artemisio commutatae-Hordeetum
communities. These 3 zones correspond to vegetation categories; hydrophytic swamp,
meadow and steppe communities. At the end of the alas formation cycles, Pingo
(bulgunnjachs) will be formed. They described vegetation of bulgunnjachs into 3 principal
stages of dynamics (Fig.1 (a)). Excerpt below:

1. A small bulgunnjachs (1-2 m high and the diameter 30-50 m) with gentle swarding
slopes. On the south, east and west exposure — Carici duriusculae-Festucetum lenensis, on
the north - Pulsatilletum flavescentis.

2. A medium bulgunnjach (2-5 m high, diameter 50-80 m) with erosion-activity on the
south slope, where serial communities such as Artemisietum jacuticae, Psathyrastachetum
junceae, Stipetum krylovii are formed.

3. A large bulgunnjach (5-12 m high, diameter 120 m). Such bulgunnjachs begin to
disintegrate and on their tops a depression like a volcanic crater occurs. The different
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slopes of the crater are occupied by different communities according to the different
slopes of bulgunnjachs. Larix gmelinii as “climax precursor” appears, usually, on the north
slope of such “crater”. This is the finale of a bulgunnjach evolution. (Mirkin et al. 1985)

In the literature of The Far North: Plant Biodiversity and Ecology of Yakutia (Troeva
et al. 2010), Zakharova et al. (2010) described the azonal steppes vegetation. The forest-
steppe landscapes of Yakutia are the relics of the Late Pleistocene (Lavrenko 1981). The
Festuca-Stipa community on the terrace of the middle Lena river close to Yakutsk were
predominant in 20" century, while there is only fragment of these community presently.
The Stipa steppe communities are characteristics for stabilized landscapes, and these
cover a part of south-facing slope of large river. On the other hand, the bunchgrass steppe
communities are characteristics for eroded and loosing soil landscape. Xerophilous
species (Festuca lenensis and Poa botryoides) in a Betula pendula forests, distinct relic forest
steppe, are common in the Lena-Amga Interfluve.

2.2. Field notes

Pingo that located in the middle of alas thermokarst thaw lake basin, is basically
covered by vegetation. However, a top of Pingo was very dry condition and less vegetated,
and species composition shows sharp contrast.

Muguday Pingo was located at 62°1'38” N, 132°51'38" E and it is surrounded by large
alas basin and lakes (Fig.1 b-iii). Species composition were shown in Table. 1. Grassland
were covered by high perennial herbs and grasses such as Calamagrostis sp., Agrostis sp.,
Artemisia sp., Potentilla, Pullsatilla, etc. The top of the Pingo was covered by Stipa decipience
(syn. S. krylovii (Malyschev and Peschkova 2001)) (Fig. 2), Artemisia commutata, Elyrigia sp..
Interestingly, north slope top with crater was covered by Larix high tree.

Namsky “Baby-Pingo” was located at 62°22'43" N, 129°47°10" E and it is surrounded by
relatively small alas wetland and Birch-Larch mixed forest around them (Fig.1 b-i). Species
composition were shown in Table. 2.

Yakutsk Pingo waslocated at 62°0'36.94"N, 129°40'3.06"E and itis close to the residential
area of Yakutsk city. A northern part of Pingo was covered by fence and eroded, however
south side was covered by vegetation such as herbs, small lakes and high grassland (Fig.1
b-ii). Species composition were shown in Table. 3. In this field note, Graminoid species has
difficulties of its identification without specimen, therefore tentative-Elytrigia sp. might
be different genus of other thin flower graminoid. Eroded side were not take account of
this report, however there were different species such as Chamerion angustifolium which
is typical on unstable soil condition.

3. Discussion

Vegetation on aPingo and alas has been evolved for along time since cryogenic process
began. On the top of the pingo, the Late Pleistocene relic steppe vegetation remains. The
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dynamics of Alas formation allowed steppe communities to grow on the slope of the alas
or pingo, while pingo were younger than steppe communities. In this field trip, we found
the Stipa steppe communities on the top of Muguday Pingo and Yakutsk Pingo. The Stipa
steppe communities are characteristic for stabilized landscapes with decreasing erosion
processes (lvanova and Perfilyeva 1972; The Far North 2010), therefore it suggests that
these 2 Pingo top may be stable condition.

Variations of 3 pingo were also shown as its size-vegetation relations. According to the
dinamical row in Mirkin et al. (1985), Muguday Pingo and Yakutsk Pingo are categorized
in a large bulgunnjach and we could see Stipa on the top. Especially Muguday Pingo has
a crater on the top and covered by Larix gmelinii as Mirkin et al. described. Namsky Baby
Pingo were relatively small to medium size, and with no erosional communities. Actual
vegetation seems to correspond to Carici duriusculae-Festucetum lenensis (Fl in Fig. 1 (a))
with Saussurea amara, although diagnostic species were not described enough in Table.2.

Parasite plant Odontites vulgaris is Mediterranean species wide spread in Eurasia.
Taraxacum sp. are also cosmopolitan species growing urban zone. These species were rare
in the list of Mirkin et al. (1985), and it means that Yakutsk Pingo vegetation was partially
introduced by recent anthropogenic effect.

4, Conclusion

The vegetation of Pingo and Alas showed large variation from Steppes to aquatic
swamp in the literature and the field note. Steppe vegetation has its longer history as
dynamics of Alas formation since Late Pleistocene. | noticed 3 viewpoint of variation in
the observed 3 Pingos vegetation; size-effect, stability of soil and anthropogenic effect.
These sights will help to understand condition of Pingo from outside, and it may provide
possibility to assess permafrost stability for future.

5. Figure and table
Table 1
Species composition of Muguday “Largest-Pingo”
Plot No. 1(Pingo top) 2(Grassland) 3(Grassland)
Species Stipa decipience Calamagrostis sp. Pulsatilla flavescens
Artemisia commutata Agrostis sp. Potentilla bifurea
Elytrigia sp. Artemisia mongolica ~ Gentiana macrophylla
Saussurea amara Antennaria dioica Geranium pretense

Potentilla bifurca

26 —
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Table 2
Species composition of Namsky “Baby-Pingo”
Plot No. 1(Pingo top) 2(Grassland) 3(Wetland) 4 (Forest)
Species Artemisia Aster Salix Larix
commutata
Elytrigia sp. Agrostis Carex Betula
(Betula .
platyphilla) Gentiana Rumex
Saussurea amara Senecio congestus
Table 3
Yakutsk Pingo
Plot No. 1(Pingo top) 2 3 4(Grassland) 5(Wetland)
. Stipa Potentilla - . .
Species decipience bifurca Elytrigia sp. Agrostis sp.  Phragmites sp.
Artemisia Poa s Allium Sonchus s Phleum or
commutata p- strictum p- Alopeculus
Elvtricia s Pulsatilla Saussurea Artemisia
yirigia sp. flavescens amara macrantha

. Artemisia
Galium verum Taraxacum sp.
commutata
Odontites
vulgaris

Dianthus sp.

Fig. 1. (@) Thematic vegetation units of Pingo(bulgunnyakh) in Mirkin et al. (1985) modified.

Dynamical row of bulgunnyakh evolution (a-I: little, a-ll: medium, a-lll: large bulgunnyachs)
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The following abbreviation were used for vegetation unit: (Ar: Artemisietum-acuticae, Ps:
Psatyrostachetum junceae, St: Stipetura krylovii, Fl: Carici duriusculae-Festuceturn lenensis, P1:
Pulsatilletum flavescentis, Pt: Puccinellietum-tenuiflorae).

(b) Alternate 3 different bulgunnyakh observed in UArctic summer course:

Namsky (b-i), Yakutsk city (b-ii) and Muguday (b-iii).

Fig. 2. Stipa decipience (syn. S. krylovii) (a) flower, (b)whole shape
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YIK911.6
T.H. laepunvesa’, A.B. HozosuywiH?

BJIMAHUE NPOrPAMM SHEPIOPECYPCOCBEPEXEHUA
HA AUHAMUKY SMUCCUN YTNIEPOLA B PECITYBJIMKE CAXA (AKYTUA)

THE IMPACT OF ENERGY SAVING STATE PROGRAMS ON THE DYNAMICS
OF CARBON EMISSION IN THE REPUBLIC OF SAKHA (YAKUTIA)

Cmamesa nocssaweHa oyeHke 8ausHUA peasnusyemolx 8 Pecnybnuke Caxa (kymus) npo-
2pamm MoOepHU3AaYUU XUSTUUWHO-KOMMYHAIbHO20 KOMNJIEKCa HA ycmolyugocms pa3su-
mus peeuoHd. Ha ocHose aHanU3a COCMOAHUA MONJIUBHO-3HEP2eMUYECKO20 KOMNJieKca
pezuoHa, asmopamu no memoouke MUK 6bisiu oyeHeHbl 06BeMbl 8616POCO8 NAPHUKOBbIX
24308 (y2/71eKucs1020 2a3a, MemMaHa) om aHmponozeHHo20 8o30eticmaus 3a 2000-2008 zz. VH-
¢opmayuoHHoU 6a3ol Ae1a0mca 0aHHbIE MONJIUBHO-3Hep2emuyecko2o banaHca PC (),
paspabamesigaemozo UDTIC AHL| CO PAH, omyemeoi I'bY PC (4) «PA3P» o nposedeHuu 3Hep-
2ocbepezatoujux MeponpuamMul cneyuanu3upo8aHHbLIMU 0p2aHU3ayuAMU pe2uoHd. OyeHu-
8aemcs 3¢hheKmuBHOCMb peanu3ayuu Npopamm 3HepeopecypcocbepexeHus 8 AKymuu u
UX 8K/1a0 8 CHUXXeHUe SMUCCUU NdpHUKo8bix 2a3o8 8 PC (£).

Knroueesle cnosa: aHmponozeHHoe 8o30elicmaue, IMUCCUS NAPHUKOBbLIX 24308, ya/ie-
P00, yenekucnblli 2as, MemaH, 6e3y2siepooHas 30Hd, 3Hep203hheKmusHOCMb, IHep2ocep-
BUCHbIU KOHMPAakm, MoOepHU3ayus, moniusHo-3Hepzemuyeckul 6asaaHc.

The article is devoted the estimation of impact on sustainability of the regional
development of the programs of modernization of housing and communal complex that
were implemented in the Republic of Sakha (Yakutia). Based on the analysis of the regional
fuel and energy complex authors estimated emissions of greenhouse gases (carbon dioxide,
methane) from anthropogenic impact for 2000-2008 according to the methodology of the
IPCC. The information base includes data of the fuel and energy balance of the Republic of
Sakha (Yakutia), developed by Institute of Physical and Technical Problems of the North SB RAS
named after V. P. Larionov, and reports of “Regional Agency of Energy Saving” about activity of
specialized organizations and energy saving measures. The effectiveness of the implemented
energy-saving programs and their contribution to reducing of greenhouse gas emissions in
the Republic of Sakha (Yakutia) are presented.

Keywords: anthropogenic impact, greenhouse gas emissions, carbon, carbon dioxide,
methane, carbon-free zone, energy efficiency, energy service contract, modernization, fuel
and energy balance.
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Cmames nodzomoesieHa 8 pamkax npoekma «booxem yenepoda Mep3sIoMHbIX KO-
cucmem, 20po008 U noceneHul socmoyHou Apkmuku Poccuu» (COPERA, «C budget of
ecosystems and cities and villages on permafrost»), epaHm PO®U N 15-54-71003

BBepeHune

Ponb aHTponoreHHOro Bo3aeNCTBUA, B TOM YMC/Ie SMUCCUN MAPHUKOBBIX ra30B, B 13-
MEHEHMM KNMaTa ABMAETCA OAHON 13 Hanbonee akTyanbHbIX HayYHbIX U COLMANbHO-3KO-
HOMWYECKUX 3afad, HaunHas ¢ 1992 r., Korga 6biia NpuHaTa PamouHast kKoHBeHUust OOH.
Knotcknii (pekabpb 1997 r.) n Mapuxckuin (aekabpb 2015 1.) NpoToKoNbI, paTudrumpo-
BaHHbIe NPaBUTENbCTBAMM MHOTUX CTPaH, ABNATCA 62301 ANnAa BbIpaboTKM 1 peanunsaunm
pasnMyHbIX HaLMOHaNbHbIX KOHLEMLMIA N0 CHUMEHMIO BbIOPOCOB yrnepopaa.

B Poccum B HacToslee BpemsA 0b6CyKaaeTcAa BONpoc co3faHna B BoctouHom Crnbupu
6e3yrnepogHoli 30Hbl. 1o MHeHVo MUHNPUPOAbI, STOMY NOMOTYT nepexod Ha 80306HO8-
JigemMble UCMOYHUKU 3Hepaul, 8sedeHue y21epo0H020 Ha02d, Has0208ble J1b20msl, CybCu-
Ouu Ha npumeHeHuUe Hausly4wux 00CMynHblX MexXHO02Ul, pocm J1econocadokK U co30aHue
yanepo0OH020 pbiHKA [4]. PaccmaTpuBaeTca npeanoxeHne ob oTkase OT YrofibHOW reHepa-
Lun B NoNb3y nepexofa Ha rMapo-, ra3oByio, aTOMHYI0 reHepaLmio 1 pa3BUTHE YriexrMmm
[12]. BmecTe ¢ Tem, coBpeMeHHble 6€33MUCCUOHHbIE TEXHONOTUK (AepHas reHepauma u
rmaporeHepauus) Bce eLle XapaKTepm3yTCsa BbICOKUMY SKONOMMUYECKMU 1 COLMasibHbl-
MU pUCKamu 1 TPeBYIOT 3HaUNTENIbHOTrO 06beMa MHBECTULIMIA B OKpPY»KatoLLyto cpegy. Pe-
cnybnuke Caxa (AKyTus), Kak KpyrnHenwemy permoHy M1mpa, obnagatowemy yH1KaIbHbIMY
NPUPOAHBIMUA Pecypcamn 1 KIMMaTUYeCKMMN 0COBEHHOCTAMMU, HeobXoAMMa HOBasl KOH-
Lenuma yCToNYMBOro HU3KOYTIepOoLHOro Pa3BUTKA.

CBoli BKnag B ee pa3paboTky BHOCUT peanusyembiin CBOY n UBIMK CO PAH B cotpyaHu-
yecTBe ¢ YHuBepcuteTom XoKKango (AnoHus) n YHusepcutetom Anackn ®epbaHkc (CLUA)
Hay4HO-uccneaoBaTeNbCKUM NPoeKT «blogxeT yrnepoda Mep3noTHbIX SKOCUCTEM, FOpo-
[0B 1 noceneHnin BoctouHom Apktunkm Poccuny (C budget of ecosystems and cities and
villages on permafrost in eastern Russian Arctic - COPERA), noafep»aHHbIi MeXayHa-
poaHbiM doHaom Belmont Forum. InaBHo Lenbio NpoeKTa ABNAETCA oyeHKa 61o0xemos
yeniepoda nyteM NpoAoKeHUA MHOFONETHMX MONEBbIX MCCIefOBaHNA, NO3BONAOLMX
oueHuTb abcopbuuio yrnepoaa NPUPOLHON CPeaoi, a TakKe ero SMUCCUI0 — HA OCHOBE
dopmmpoBaHUa 1 aHanu3a 6asbl JaHHbIX MO NOTPEOIEHNIO TOMMBHO-IHEPreTUYECKIMX
pecypcoB ropofCKMMM U CENbCKMMM MOCENEHNAMMN PA3INYHON NTIOAHOCTU.

[lo HacToAWero BpemeHn oLeHKa 3MUCCUU yrrepoda Mpou3BOAMIacb TOMbKO AnA
OTAENbHbIX CTPaH, YKPYMHEHHO, Ha OCHOBE HaLMOHaNIbHOM CTaTUCTUKK. [AnA oTaenbHbIX
cyobekToB PO gaHHble MO 3mMUCCMU yriepofa HeQoCTYMHbI, U3-3a HeXBaTKU MHbOpMa-
unn. Pecnybnuka Caxa (KyTus) BXOgUT B NOTEHLMANbHY0 6e3yrnepofHyto 30Hy, No3ToMy
OLleHKa BbIOPOCOB NMAPHMKOBBIX Fa30B B AUHAMIIKE ABMIAETCA aKTYaNlbHOWM HaYYHO-MPAKTM-
yeckon 3agayeit. B jaHHoM paboTe amunccus yrnepopa AaHa Ha OCHOBE aHann3a TOMIMBHO-
3HepreTuyeckoro banaHca pecnybnuku, paspabdatbiBaemoro NOTMNC AHL, CO PAH, gaHHble
gocTtynHbl € 1980 no 2008 rr. [14, 15, 16].
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TonnneBHo-3HepreTnyecknin Komnnekc (TIK) — mexoTpacneBaa cuctema AoObluM U
NPOW3BOACTBA TOMSIMBA U SHEPIK, UX TPAHCMOPTUPOBKMN, pacrpenenieHns N NCNonb3o-
BaHMA. B ee cocTaB BXOAAT TOMMBHAA NPOMbILLIEHHOCTb (HedTAHasA, ra3oBas, yronbHas,
cnaHueBas, TopdaHasn) 1 SNEKTPOIHEPreTKa, TECHO CBA3aHHblE CO BCEMY OTPACIAMU XO-
3ancTea. TIK AkyTun B BUZY OFPOMHON TeppUTOPUN, HANMUUA PA3INYHBIX MCTOUYHMKOB
3M1eKTPO- 1 Tenso-reHepaummn npeactaBnaeT cobol CNOXHYIO, HE3aMKHYTYI CUCTEMY.
Okono 40% Ttepputopun (1222 toic. Km?) PC (), rae npoxkmBaeT okono 85% HacesieHus,
unu 18 u3 35 aAMNHUCTPATUBHO-TEPPUTOPUANBHBIX EANHALL (Y1YCOB Y FOPOLACKMX OKPY-
roB), OXBayeHo LieHTPann30BaHHbIM 311eKTPOCHabeHnem B 3anaiHoM (npenmyLLecTBeH-
HO rmgporeHepaums), LeHTpanbHOM (NpMpoAHbIn ras, yronb) n lOxHo-AKyTckom (yronb)
3HeproparioHax. bonblaa yactb TeppuTopUn pecnybnukmn (60%) C HaceneHnem OKoso
150 TbIC. Yen. oTHocuTcA K CeBepHOMY SHEpPropamoHy — 30He [eLleHTPann30BaHHOro
3NeKTPOCHabKeHUA Ha 6a3e MCTOUHMKOB 31EKTPOSHEPTM Manioi MOLLHOCTHY, NpenmMy-
LLeCTBEHHO AM3eNbHbIX SNEKTPOCTaHUMIA. Takxe 34ecb anpobupytoTca BO306HOBNAEMble
WCTOUYHUKW SHEPrumn (CoNHeYHble NaHenn, BeTporeHepauus).

1. Pacuet ammccum yrnepoga u napHUKOBbIX ra3oB
Ha ocHoBe paHHbIXx TOb PC (4)

MeToponorua pacuyéta Bbibpocor I 6b1a paspabotaHa MexnpaBnTeIbCTBEHHOMN
rpynnow 3KCnepToB No usMeHeHuo knumata (MIIUK) B 1994 r. B 1997 r. KoHdepeHuun
ctopoH PKMK OOH (COP-3) yTBepawnna, uto llepecMompeHHble Pykogooaujue npuHyunel
HAayuoHanbHbix uHeeHmapusauudi [ MK 1996 200a fonHbl NCMONb30BaTbCA B Kave-
CTBE «MeTOLO0NIorM ANA OLLEHKN aHTPOMOreHHbIX BbIOPOCOB U3 NCTOYHMKOB 1 abcopbummn
NornoTUTENAMUN NAPHUKOBbIX Fa30B» B pacyeTe 06s3aTeNbHbIX LieneBbIx NoKasaTtenen [9].
JaHHasa meTogonorua anpobrposaHa B Poccum, oHa NpMBOANUTCA B pAAe NCTOUYHMKOB [1].

Ona pacueta o6bema ucnonbsyTca KoadpoduumeHTsl Boibpocos MMM Ha eanHuLy co-
MKEHHOTO TOMIMBA («Mo YMONUYaHUo») ans COZ:

Ico, = Z(Bi Q7 ke kfoljj
i=1

lne ICOZ - 06bemM BbIGPOCOB CO,, 1 CO,/rop;

B, — ropoBou pacxog tenna, ToiC. T/rog;

Q] — Tennota cropaHua Tonnuea, TIX/TbIC.T,;

k. — yoenbHbli KO3bPuUMEHT sMmccnn yrnepoga anda i-ro suga tonnamea, T C/TOx
(C.49, Tabn.2, [11);

ko =3,67 — KO3bdMLMEHT (CTeneHb) MOTHOFO OKNCNEHNA Yriiepoaa fo o6pa3oBaHUA
yrneKMEnoro rasa, 1CO,/TC

N — KOJINYECTBO BUAOB CKUraemoro TonnnBea.

O6bem Bbi6pocos CH,:
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Iy, = Z(BE SCHE kCH4)J
i=1

roe kCH4 — yaenbHble K03¢pdrLMEHTbI BBIOPOCOB CH,, kr/TOx (C.50, Tabn. 3, [1]).

Benuuuna (B, - @7 ), unn (rogoson pacxop Tenna*Tennota cropaHua Tonnuea) [T/
roa], MoXeT 6bITb onpefesieHa 13 TONIMBHO-3HepPreTnyeckoro 6anaHca.

TonnueHo-3Hepzemuyeckuli 6anaHc (T3b) — cOOTHOLWEHME JOObIUM Pa3HbIX BUAOB TO-
navBa 1 BblpabOTaHHONW 3NEKTPO3Heprum (MPUXoa) U UCNOosib30BaHME UX B HAPOLHOM
xo3aunctee (pacxon). PasHble Buabl TonMMBa 06/1adaloT HEOAMHAKOBOWM TEMIOTBOPHOMN
cnocobHocTblo. Camas BbICOKasA TEMIOTBOPHAA CMOCOBHOCTb — Yy HedTn 1 ra3a. Ytobbl pac-
cunTtaTb TOb, pa3Hble BMAbI TONJIMBA NepPeBOAAT B YCJIOBHOE TOMNNMBO (Y.T.). BBegeHwme no-
HATUA YCNOBHOIO TOM/IMBA NO3BOJIAET COMOCTaBUTb SHEpPreTuyeckune 3aTpaTbl PasnyHbIX
PErnoHOB CTPaHbl, He YTOUHAA Kakoe KOIMYeCTBO TeX UM NHbIX KOHKPETHbIX BUAOB TO-
N/IYBa CKUTaeTCsl B 3TUX PervoHax. DToT crnocob NpumeHnM 1 afs nepesopa TEMOBON 1
3N1eKTPUYECKON SHeprum B yClIoBHOe Tonmeo (1 TyT MMeeT TeNSIOTBOPHY CMOCOBHOCTbL
7000 kkan vnn 1 Teic. TyT = 29,3076 TX) [6].

OTHOCUTENBHO TOYHAA OLIEHKA SMMCCUK NMaPHUKOBBIX FA30B B NepecyeTe Ha yrnepos
Ha OCHoBe fiaHHbIX TIb goctynHa ana 1990-2008 rr. (tabn. 1,2, puc. 1). ina pacyeta smuc-
CUWN OT CKUTAHUA YIS KCMONb30BaNNCb 06beMbI ero NoTpebsieHNs B HaTypasbHOM Bbl-
paKeHU No ABYM OCHOBHbIM BUAAM: IMTHUT N KOKCYIOLWNIA yronb. [laHHble noKa3biBaloT,
4TO 06BEM SMUCCUU YTNIepOoa 3a CYET AHTPOMOreHHbIX MCTOYHNKOB COKpaliancsa B 1995-
1998 rr. 1 B 2001-2006 rr. ECnivi B NepBbIvi NepUog CHUXKEHME SMUCCUM ObIIO B OCHOBHOM
obycnosneHo nafeHvem noTpebneHms SHeprum NPOn3BOACTBEHHbIM CEKTOPOM, TO BO
BTOPOM, CBOW BKaj BHEC/IM NMPOrpamMmbl MOAEPHM3ALMY TENSIOBOIO XO3ANCTBa U dHep-
rocbepekeHus, KOTopble Hauyanu ocyLecTBAATLCA B pervoHe ¢ Havana 2000-x.

Tabnuua 1
PacueT BbIGpOCOB NapHNKOBbIX ra30B (yrneKkucnoro rasa u meraxa) B PC ()
B nepecyete Ha yrnepopa B 2008 r.
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S = Q3 - = = -3 &) e O = = e O
% >’ﬁ ’E q ) g = i = 3 = I = J 2
= = o 5 S EE| &5| E8 =s | 2% 2
& EE | g 5385 E¢ :s |22 % z¢%
e S S 055 &7 |3 & EF
= 52| © E ©
< B-Q; Z
ITpous- Ta3 619,8 18164,85 15,04 | 273,20 1002,64 4 10,054 0,073
BOJICTBO H
SJICKTPO- opre- 263,3 7716,69 19,98 | 154,18 565,84 0,2 | 0,001 | 0,002
SHEPruu HPOAYKTBL

32 —
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Mpows- Tas 15549 | 4557039 | 1504 | 68538 | 251534 | 4 | 0,137 | 0,182
porctso | Heb i raso- |5 7766,51 2031 | 157,74 | 578,90 | 02 | 0,001 |0,002
TCIJIO3HEDP- KOHJZIEHCAT
i Jiposa 545 15972,64 | 2948 | 470,87 | 1728,11 | 11 |0,132 0,176
o
AEE
S |gE T'a3 144 422,03 1504 | 635 2329 | 597 | 0,189 | 0,252
S 182
e | 2 F
5 )
=]
= | =8
< . B
£ 28 g
5 EB T 19398,70 | 19,98 | 387,59 | 1422,44 | 02 | 0,003 | 0,004
m = 6 MIPOAYKTBL
g | 8B
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= |©8

HToro BLIOPOCOB OT AepeBa, ra3a, ra30KoHaeHcaTa, HedTn

2135,30 | 7836,56 0,517 | 0,690
M HeTeNpPOAYKTOB

Fpows- | Bypeiit yromb |- g¢ o4y | 16571 | 1573|2515 6556 | 240,59 | 12 | 0,002 | 0,003
BOJCTBO — JIMTHUT
MEKTPO-H | .
Temnoonep- | O O 0412 0) | 294447 | 24,01 | 24,89 | 1759,64 | 6457,88 | 1,2 | 0,064 | 0,085
- yroib
HToro BHIOPOCOB OT YroJbHOTO TOMJIHBA 1825,20 | 6698,47 0,066 | 0,088
Bcero BriGpocoB 3960,5 | 14535,03 0,583 | 0,778

McTouHumk: 6a3a OaHHbIX nccnegoBaHnA

Mo gaHHbIM rOCyAapCTBEHHONW CTAaTMCTUKK, € 2000 I YNCNIO NCTOUYHVKOB TEMIOCHA0-
eHUA CoKpaTuiocb Ha 37 %, a B obLiem Ymcie UCTOYHMKOB Ha 16 % cHU3Mnacb fona
WCTOYHUKOB TEMJTOCHAGXEeHUsI C MOLLHOCTbIO 10 3 TKan/yac. C 27 % no 21 % cHusunacb
[,0NA TENNOBbIX Y NAPOBbIX CETeR, HY>KAAIOLMXCA B 3aMeHe. B To e Bpems, No mepe po-
CTa NPUCOEAVHEHHOW Harpy3Ku yBenmumnnacb gona notepb TEMjOBOW SHEPrum B CeTAx,
c13,3%B82000r.80253%8B2014T.

3HaunTenbHbIN 3ddeKT 6b1 fOCTUTHYT B chepe rasmdrKaumm HaceneHHbIX MyHKTOB,
YTO NO3BOJINNO CYLLECTBEHHO U3MEHUTb CTPYKTYPY MCTOYHMKOB Tensa no Brgam Tonanea.
YaenbHbIN BeC KOTeSbHbIX, paboTatowmx Ha rase, B 2000-2014 rr. BbIPOC Moyt B 2 pasa, C
16 % po 31 %. TeM He MeHee oA KOTeNbHbIX, PaboTaloLMX Ha TBEPAOM TONUBE (Yrosb),
BCe ele BblCOKa, B 2000 . — 65 %, B 2014 1. — 54 % [2, c. 50]. SHeprocbepexeHre NO3BO-
NUNO He TOMNbKO NOBbICUTb SKOHOMMYECKY0 3G dEKTUBHOCTb CEKTOPA, HO U BHECTM onpe-
LENEeHHbIN BKMaj B COKpaLleHe 06beMOB SMUCCUN YTIIepoa, Tak Kak NPUPOAHLIN ra3 no
CpaBHEHUIO C yrnem 1 HebTenpoayKTaMmm ABAETCA Hanbonee YNCTbIM PeCypPCoM.
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Tabnuua 2
AnHamuka o6vema Bbi6pocos CO, n CH, B PC () B 1990-2008 rr.
Yruexucartii ras (CO,) Meran (CH))
Ton Oobem C, O0bem BbIOpPOCOB, O6bem C, O0bem BHIOPOCOB,
ThIC. T. C ToIC. T CO, ThIC. T. Toic. T. CH,
1990 5666,13 20794,69 32,77 43,69
1995 4475,85 16426,36 20,21 26,94
1996 3398,53 12472,60 0,25 0,34
1997 3183,20 11682,35 0,24 0,32
1998 3119,72 11449,37 0,24 0,32
1999 3652,98 13406,45 11,04 14,71
2000 4193,69 15390,85 0,44 0,59
2001 4352,69 15974,37 0,48 0,64
2002 4134,80 15174,73 0,48 0,64
2003 4095,28 15029,67 0,51 0,68
2004 4094,88 15028,20 0,52 0,69
2005 3889,17 14273,26 0,51 0,68
2006 3547,82 13020,51 0,52 0,69
2007 3619,00 13281,73 0,54 0,72
2008 3960,50 14535,03 0,58 0,78

McTouHuMK: 6a3a AaHHbIX NccnenoBaHnA

Kak noka3sbiBatoT faHHble T3b B 2010 r. (npun. N2 16 kK nporpamme PC (A) «3Heprocbe-
peXeHue 1 noBbllleHre SHepreTnyeckon 3ddpekTmBHoCcT Ha 2012-2016 rogbl 1 Ha ne-
puog fo 2020 roga» [10]), B CTPyKType 3MUCCX yrnepoaa Haubonblunin yaenbHbIA BeC
NPUXOANTCA Ha MPOU3BOACTBO 3NEKTPO- N TENSIOSHEPTUN.
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m [Tpuponmueii ras ™ Hedts Jpoa ®MoTopHOe TOIIHEO ™ Vrolb

Puc. 1. lnHamrKa 1 CTPYKTYpa SMUCCUN yrnepofa OT aHTPOMOreHHbIX GpakTopos
Ha ocHoBe T2b PC (A) B 1990-2008 rr., TbiC. T

McTouHMK: 6a3a faHHbIX NCCNefoBaHUs
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Takxe BbINOSIHEHA OLEHKa smuccum yrnepopa B Pecnybnuke Caxa (Akytus) 8 2010 .,
B CBA3U C OTCYTCTBUEM KOJIMYECTBEHHbIX AAHHbIX MO BHYTPEHHEMY MOTpebneHuo yris
OHa HyXXJaeTca B nocsiefytoLlell KOppeKTUpoBKe. [laHHble MOoKa3blBaloT, YUTO 06bEM Bbl-
6pocoB yBenuumnca Ha 30% no cpaBHeHUto ¢ 2008 r. 9To MoXeT BbiTb 06YCNIOBNEHO Ha-
YyasioM peanusayum nepeBofa KOTeNIbHbIX
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HmHa l'EL‘-OOGp&)HO]I TOILTHEE N 13 KHIOKOM TOIUTHES Ha TBEPIOOM TOILTHEE
Puc. 2. Y1cno NCTOYHMKOB TENNOCHAOXEHNA Ha KOHEL, FroAa Mo Buaam Tonnea

WcTouHumk: gaHHble Caxa (AkyTtna) ctaTa [8]

Pecny6nukun Caxa (AkyTusa) Ha yronbHoe Tonnmeo B 2009-2011 rr. B pamkax nognpo-
rpammbl «<MofepHM3aLmMA N TEXHNYECKOE NepeBOOpPYKeHNE 0ObEKTOB XKUMNLLHO-KOMMY-
HanbHoro Komnnekca» [11]. PocT amuccunm B HacToALee BpeMa 0THaCTN KOMMEeHCpyeTca
peanusauuven cnegylowmnx Nporpamm: «IJHeprocbepekeHne 1 noBbllLeHNE SHepreTnye-
ckon 3pdekTuBHOCTU Ha 2012-2016 rogbl 1 Ha nepuog Ao 2020 roga» (Ykas Mpe3naeHTa
PC (A) ot 8 nioHA 2012 r. N 1464) [9], «DHeproaddeKkTNBHaA SKOHOMMKa Ha 2012-2017
roabl 1 Ha nepuop fo 2020 ropa» (Ykas MNpe3npeHTa PC (A) oT 12 okTa6ps 2011 . N 971) [3].

2. MopepHM3auma CMCTeM TerJ10- M 3J1eKTPOCHa6XeHnsa

B 2010 r. B uensax nosbiweHUs 3GPEeKTUBHOCTU TEKYLLUX PACXOLOB rOCYAAaPCTBEHHOIO
6topxeTa PC (A) B yaCTM KOMMYHasbHbIX YCNYT BblfIo CO34aHO roCyapCTBEHHOE BIoAKeT-
Hoe yupexaeHue «PerroHanbHoe areHTCTBO SHepropecypcocbepexeHms» [7]. B ero 3a-
[aun BXOOUT VCMONHeHUe GYHKLUIN rocyAapCTBEHHOMO 3aKa3uuka No BHEAPEHUIO KOM-
NAEKCHbIX WHHOBALMOHHO-TEXHUYECKNX, GUHAHCOBbIX M KafpOBbIX pelleHnin B chepe
peanusaumm sHeprocbeperaoLLnx MeponpuUATU.

MopepHu3auma noKanbHOM 3HepreTnkn B AKyTUN NPOBOAUTCA B HacTosLlee Bpems
nyTem BHeAPEHNA KOMMNEKCHbIX 3Hep20CepBUCHbIX KOHMPAKMO8 Ha NPUHLMNaxX KOHLec-
CUK. 3TO OAVH U3 Hanbosnee 3peKTUBHbBIX PUHAHCOBBIX MEXAHN3MOB, MO3BOJAOLMX NPW-
BJleUb CPefCTBa YaCTHbIX MHBECTOPOB B SHeprocbepexkeHue [17]. Cneumanv3npoBaHHan
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KOMMaHWA NpMUxoauT Ha 06beKT, peanusyeT 3a CBOW CYET MepornpuATUA NO NOBbILEHNIO
3Hepros¢pPpeKTVBHOCTM U NOJTyYaeT onaTy 3a CYET AOCTUTHYTON SKOHOMIM COTNACHO YC-
NOBUAM KOHLIECCMOHHOTIO cornaweHusa. Mo coctoaHuto Ha 01.01.2016 B pecnybnuke pe-
anun3oBbIBanocb 154 KOHTpaKTa Ha 265 ob6beKTax, BKMoYasa 22 MHOFOKBapTUPHbIX 10Ma,
221 GlogKeTHOE yupexaeHue, 13 KoTenbHbIX, 4 CUCTEMbI FOPOACKOrO YIMYHOIO OCBeLle-
HuA, Ha 01.09.2013 — 133 KOHTpaKTa Ha 348 obbekTax. TeM He MeHee, CyLLecTBYIOT GaKTo-
pbl, cAepXKrBatloLWne SHeProcepBUCHYI0 AeATeNIbHOCTb, U CBA3aHbl OHW, NpeXae Bcero C
HegopaboTKOM HOPMATMBHO-NPaBOBOV 6asbl, PEFyNUPYIOLLE STOT BMA [JOrOBOPHbIX OT-
HOLUEHU.

Haunbonblumnin skoHoMuuecknii 3bdeKT nonyyaercsa npu peanusauny KOMiekca me-
ponpuatuni [13]:

1) CHWXXeHMe TennonoTepb 34aHNA B OCHOBHbIX Y31aXx;

2) ycTaHOBKa NprbopoB yueTa NoTpebnsaembIx 31eKTPO3Hepruu, Tenna 1 Boabl;

3) aBTOMaTM3aUus 1 gucrnetyepusaumsa obopyaoBaHus, CMCTEM 1 TPUOOPOB YUeTa;

4) perynupoBaHune rmapasBankm C MOMOLLbIO UHTENIEKTYaNbHOM aBTOMATUKM.

MNomrmo nepeobopynoBaHWA BHYTPUAOMOBBIX CUCTEM OTOMJIEHUA B XUAbIX U 0bLLe-
CTBEHHbIX 3JaHUAX, B PpaMKaX KOHLECCMOHHbIX COrnalleHnin SHeprocepBrCHbIE KOMMNaHUN
ONTUMM3MPYIOT PaboTy KoTenbHbIX, Hanpumep, OO0 «dHeprocbeperaone TEXHONO-
rMmn» NPoBOAUT MoOepHU3ayuto 12 komenbHbix B Hamckom ynyce (c. AnnaaHbl — 6 KOT,, C.
XamaratTta — 5 Kot,, C. [padckuin beper - 1 KOT.) COrNacHO KOHTPAKTY, 3aK/IOYEHHOMY B
2013 1. (cpok KoHTpakTa — o 2020 r.). B pe3ynbTaTte MogepHM3aLmMm KOTenbHOM B AnnaHax
Habnioaanoch: yMeHblUEHNE pacxoda 3NeKTPOo3Heprum Ha 46%, yMeHblueHMe pacxofa
rasa Ha 60%, yMeHblUeHME BbIOPOCOB 3arpA3HALUX BELWeCcTB Ha 55%. [Ins 31oro cena
daKTUyeckan 3KOHOMMA rasa B HaTypasibHOM BbIpaXkeHUM cocTaBunia 6,515 Toic. M3 unu
5,212 1, a 06bem «HeaMUCCHUK» yrnepoaa (CO2 7] CH4) 33 1 C B rog. Taknum obpasom, cCHu-
XeHre pacxofa rasa B KOTE/bHbIX MPUBOAUT K CHUXKEHMIO BbIOPOCOB YrNiepoaa B Takoe
e KonmyecTto pa3. Ecnm cuntathb, UTO yMeHbLUeHNe BbIOPOCOB NAPHMKOBbLIX ra30B B pe-
3ynbTaTe MOAEepPHM3aL MM KaxXaon KoTeflbHOWM cocTaBmT 60%, TO Npu MOAEPHM3aLMn BCeX
KOTeJIbHbIX B pecnybivke COKpalLeHMe SMUCCMM YIiepoaa MOXET foctuub 14,6% (Bcero
BKNag KoTeNlbHbIX B amuccuto NI — 24,47% Ha ocHoBe aaHHbIx T96 PC (A) 32 2010 1.) 1 60-
nee Npwv ycNoBUM MakCUMasibHO BO3MOXHOTO NepeBoja NCTOYHUKOB TeNIoCHabXeHnA Ha
NPUPOAHbIN ras.
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Tabnuua 3
«Heamuccna» napHMKOBbIX rasoB (yrnekucnaoro rasa n metata) s PC (A)
B NepecyeTe Ha yrnepoa nocjie nposeAeHnsA 3Hepro3$pPpeKTMBHbIX MeponpuAaTui
no onTMMusauuun paéoTbl KoTenbHbiX Ha 01.01.2016

= YriekucJiblii ra3 CO2 Meran CH4
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Paiion (ymyc) A sa2z | EQ =2 2 | &Q|EE o 2
n/n TOILIMBA 2= g g = ES R %X g% @) 5
SES &5 |88 Y | B |88 3 2
Ege | &5 |8%Y) =2 |53 €3] & =
E22| S8 2 F 2 SRS 8 le) ]
53 = Z | = S | © = = a
& 3 5 ©|° o S
D
=1
1 MP «AMruHCKH yiryc» Yronp 23,69 | 24,89 | 3,67 0,59 2,16 | 1,2 | 21,32 | 0,028
) | MP “Bep;‘;;zg”"‘m‘("“ Vroms 255 | 2489|367 006 023 | 12 | 230 | 0,003
3 MP «TopHBIii yiycy» Tpupon- | 4406 | 15,04 | 3,67 | 0,67 | 244 | 4 | 132,79 | 0,177
HBIU T'a3
4 MP «Momckuii paiion» JpoBa 24,57 |29,48 | 3,67 | 0,72 | 2,66 11 |202,67 | 0,270
5 MP «Hamckuit yiyc» Tppon- | 1986 | 15,04 | 3,67 | 030 | 1,10 | 4 | 59,59 | 0,079
HBbIU ra3

6 | MP «Onexmunickuii paiiony | HEPTHHOC |y 61 1031 1367 0,03 | 0,12 | 02 | 0,24 | 0,000

TOILIUBO
7 MP «CyHTapckuii yiayc» Vrons 29,85 | 24,89 | 3,67 0,74 | 2,73 | 1,2 | 26,86 | 0,036
8 MP «Tartuuckuii ymyc» Yronb 22,49 | 2489 | 3,67 (0,56 | 2,05 | 1,2 | 20,24 | 0,027

9 MP «TomnoHckuit paitoH» Yronb 36,12 | 24,89 3,67 1090 | 3,30 | 1,2 | 32,50 | 0,043

MP «VYerb-AngancKuii

10 Yroms 72,05 | 24,89 (3,67 | 1,79 | 6,58 | 1.2 | 64,84 | 0,086
yIyc»
11 | MP «Ycrb-SHCKuii paiton» Vrons 9,07 24,89 | 3,67 1 0,23 | 0,83 | 1,2 8,16 | 0,011
12 | MP «Xanranaccxuii ynye» | [PHPOR | 405 | 1504|367 | 0,07 | 026 | 4 | 14,17 | 0,019
HBbIU a3
Beero 6,67 | 24,47 5857 | 0,78

NcTouHMK: 6a3a faHHbIX UCCnefoBaHnA
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Tabnuya 4
«Heamuccna» napHMKOBbIX rasoB (yrnekucaoro rasa n metata) s PC (A)
B NepecyeTe Ha yrnepoa nocjie nposeAeHnA 3Hepro3$pPpeKTMBHbIX MeponpuAaTui
no onTuMmmnsauumn pa6oTbl aneKTpocTaHumii Ha 01.01.2016

Yrnekucasti rasz CO, Mertan CH4
dakTHYECKAA
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1 IO r. SIkyTexk Mprpon- | 7089717 | 25523 | 15,04 | 3,84 | 14,09 | 4 | 0,77 | 1,021

HBIH Ta3

2 | MP«Hameimit | TIpnpon- | cr094 05 | 596 | 15,04
yﬂyc» HBIU T'a3

s
[
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0,32 4 0,02 | 0,023

3 | MP «Onexmuncinii | Hegranoe | 3504706 | 198 12031 | 0,03 | 0,00 | 02 | 0,00 | 0,000

pa]\/'[OH» TOIIJIMBO

4 | MP «Xanranaccimit | TIppon- | o5 5553 | 6001 | 1504 | 0,000 | 0,000 | 4 | 0,000 | 0,000
YIIyo» HBbIH ra3

5 | MP «ypamaunexuit | Tlpupon- | 193907 | 070 | 1504 | 0,01 | 0,04 | 4 | 0,00 | 0,003
yiyce HbIl ra3
Beero 3,96 | 14,55 0,79 | 1,047

McTouHMK: 6a3a faHHbIX NccnefoBaHms

Mo npepoctaBneHHbiM BY PC () «PADP» faHHbIM MO GaKkTUUeCKON SKOHOMUM Tenno-
SHepPrun 1 3NEKTPOIHEPTN B HaTypasibHOM BbipaxkeHuw (B Mkan 1 KBTu) 6bina paccumnTa-
Ha «HE3MMCCMA» NN 0ObEM MapPHUKOBBIX Fa30B, HE SMUTUPOBAHHBIN B pe3ynbraTe Npo-
BefEeHVA 3Heprocbeperanlmx meponpuaTiin. HakonneHHas, HaumHasa ¢ 2011 r.,, Korga
Hayanu 3aKayaTbCA NepBble SHEProcepBUCHbIE KOHTPAKTbI, <HEIMUCCUAY YrNepoaa Ha
01.01.2016 r. oueHusaetca B 10,63 Tbic. T C (Tabn. 3, 4) unm 0,3 % B ycnosusax 2006 r., 0,27
% B ycrnoBusax 2008 r.

MpoBefeHne 3HeprocbeperaoLmx MEPONPUATIIA B paMKax SHEProCEPBUCHOIO AOTO-
BOpa npepcTaBnseT coboi MHBECTULIMOHHDBIV NPOLLeCC, MO3TOMY UMEIOT MeCTO GUHAHCO-
Bble PUCKU, B 0COOEHHOCTH, AN1A SHEPrOCEPBUCHbIX KoMnaHun (SCKO). Mo cocTosiHMio Ha
Hauyano 2016 r. bakTnyeckasa SKOHOMMA C MOMEHTa 3aKJTIOYEHMA KOHTPAKTOB OKa3anacb
paBHOM 511,6 MiIH. py6., 4TO COCTaBUIIO 59% OT 3anfaHNPOBaHHOW CYMMbl SKOHOMUY 3a
BECb CPOK AeNCTBUA KOHTpaKTa — 874,5 MiH. py6. YUuTbiBas, YTO NPOLLSIO, B CPeAHEM, OKO-
1O NOJSIOBUHbI CPOKA AENCTBUA 3aKIIOYEHHbIX JOrOBOPOB, BNOJIHE BEPOATHO BbINOSIHEHNE
UX yCrnoBui. Tem He MeHee, SKOHOMUA CPeACTB MO CPAaBHEHMNIO C N3HAYaSIbHO BIOXKEHHbI-
MW CpefcTBamuy npesbicuia 61,8 MiH. pyb. (BNoXKeHHble cpecTBa cnonHutenein — 449,8
MJTH. py6.), YacTb NPeanPUATUIA NOHOCTbIO OKynunachk. Mo coctoaHuio Ha 01.01.2016 1. Ha
Kaxayto TbiCAYY TOHH YriepoAa, He SMUTUPOBAHHOIO B pe3yfbTaTe NpOoBeAeHNA SHePro-
3$PEKTUBHBIX MEPONPUATUAIA, MpUXoanTcA 42,3 MIH. pybnein BlOXeHHbIX cpeacTs 1 48,0
MJTH. py6. SKOHOMUW.
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BbiBOADI

CnepyeT OTMETUTb HanmMuune 3HaunuTenbHOro 3ddpeKTa OT OCyLecTBAEHUA NPOrpaMm
MO 3HEepropecypcocoHepereHnto C TOUKM 3peHNA SKOHOMUY NPUPOAHBIX PECYPCOB, CHY-
»KeHuA BbIGPOCOB MapHUKOBBIX ra3oB (Ha 0,3% OT rogoBoW 3MUCCUN). M3-3a HEXBATKM
CpencTB MOLEpPHM3aLUa NOKa He CTasla MacluTabHO, OHa oxBaTbiBasia TONIbKO PAJ, MyHU-
uMnanbHbIX parioHoB AKyTun. NosTomy B GroaxeTHON 1 coumanbHom cdepax pecnybnuku
OCTaeTCA OrPOMHbIV MOTEHUMan AnA peanvsauuy sHeprocbeperawLmx MeponpuaTum,
MO3BOMAIOLMX HE TONBbKO MOSyYUTb SKOHOMMIO CPEACTB, HO COKPATUTb SMUCCUIO YIiepo-
[a B yCNOBUAX APKTUKMN.

CornacHo pewtuHry 2015 r., pazpabotaHHomy 'BY PC (A) «PASP», B peanusauun uene-
BbIX MPOrpamMm, Mo aHeprocbeperkeHunio nuanpyoLwme no3muum B AKyTun 3aHmmatot Ham-
CKUM ynyc, ropopackon okpyr «Mocenok *Katam», YcTb-AHCKNIN U HEPIOHTPUHCKMIA paiioHbl.

Cpean 3CKO pervioHa MoxHo Bbigenutb OO0 «3HeprocbeperatoLyme TEXHONOrMU» 1
OAO «LleHTp aHepropecypcocbepexeHna 1 HOBbIX TexHonorun Pecnybnukn Caxa (Aky-
TnA)», Boweawme B 2015 r. BO BCepoCCUNCKNN PENTUHT SHEProCepPBMCHBIX KOMMaHWI U
3aHnABLWMe 8 1 23 mecTa COOTBETCTBEHHO, B CBA3M C AEMOHCTPaLMen Haunyylunx pesysb-
TaToOB MO 3aKJIUEHNUIO U peanm3aLn SHepProcePBUCHBIX KOHTPAKTOB C 3aka3umKkaMm pas-
NNYHBIX KaTeropwui [17].

Heobxoanmo yumTbiBaTb, UTO peanu3auna OCHOBHOro obbema aHeprocbeperatLLymx
MeponpusaTyiA 6bina NpousBeaeHa nocse BctynneHus B cuny GepgepanbHoro 3akoHa «O6
3HeprocbepexeHum» [5], nosToMmy ana 6onee KayeCTBEHHOrO aHanusa 3GpPeKTUBHOCTA
3TUX MePONPUATUI C TOUKM 3peHNA ANHAMUKM SMUCCUX Yrnepoaa TpebyeTca paclumputb
ncecnegyemblin nepuoa, HaumHasa ¢ 2009 r.,, 1, COOTBETCTBEHHO, YTOUYHUTb AaHHble TONANB-
HO-3HepreTnyecKkoro 6anaHca B pa3pese NoTpedneHns pasnnyHbIX TOMNBHbIX PeCypPCOoB.

Takum 0bpa3om, oxumpaemblil 3GPeKT, Nonyyaemblil OT SHeprocbeperarLLnx Mepo-
NPUATWIA, TONIbKO OTYACTW NMOKPbIBAET POCT SMUCCUN Yriepoa, KOTOPbI OTMeyaeTca no-
cne 2006 r. 310 0bycroBneHo pagoM GakTopoB, BKIOYaA: yBeNMYeHne 06beMOB KUMLL-
HOro CTPOWTENbCTBA M POCT NOTPebIeHNs TENNOBO SHEPrKX, NEPEBOA YaCTN KOTENIbHbIX
Ha yrosb, pocT 06beMoB Ao6bluv HedTV NpeanpUATUAMU-NocTasLmkamm BCTO. Ina 60-
Nee TOYHOW OLIEHKI BIIUSIHUSA 3TUX NPOLIECCOB HA 06N 06beM ANHAMMKM SMUCCUN yrTie-
pofa B perroHe Heo6xoANMO UCNONb30BaTb GaKTOPHbIN aHaNM3.
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COBbITUA, MPOEKTbI, TPAHTDI

YK 910.4
C.E. ®edopos’

K 220-IETUIO AAMUPAJIA N.®. AHXKY (1797-1869)

THE 220" ANNIVERSARY OF ADMIRAL P.F.ANJOU (1797-1869)

28 deBpans (15 peBpana no ctapomy ctunio) 2017 roga ncnonHaetca 220 neT co gHA
poxgaeHuna Metpa PegopoBuya AHXKY — AeNCTBUTENbHOrO YneHa mnepatopckoro Pyc-
ckoro leorpa¢puyeckoro ObuiecTBa C MOMEHTA ero ocHoBaHusA B 1845 r. iMeHem agmu-
pana MN.®. AHXy Ha3BaHa ofiHa 13 Hambonee KpynHbIx rpynn HoBocnbupckmnx octpoBos
(KoTenbHblin, HoBas Cnbupb, benibkoBCKuMiA) — ocTpoBa AHXY, a Tak»Ke MbiC B Mope JlanTe-
BbIX. Pycckum nonapHbin nccnegosatenb, agMupan, NoYeTHbIn uneH MopcKoro yyeHoro
komuTeTa MN.0. AHXy poauncsa B BoilwHem Bonouke B 1797 roay B cembe ye3gHOro Bpaya.
Ero nepn «yacoBbIx fen mactepy, Bbixogel 13 OpaHuumu, nepeexan 8 Poccuio Bo BTopor no-
nosuHe XVIIl Beka n nocenunca B Mockse. 3a Bpems npebbiBaHMA B Poccnn cemba AHXY
obpycena, n Metp OefopoBMY ABAANCA NPeACTaBUTENEM YXKe TPETbero nokoneHus [11.

lNoBogom AnA HanMcaHWA CTaTbW NOCAYKUIO MOe 3HakoMcTBO Ha PepepanbHom Ap-
KTnuyeckom dopyme «[AHn ApkTukm B Mockse» B Hosbpe 2015 roga c leopruem — Knpwun-
nom Vropesuyem LWanaxuHobim.

K. WanaxuH — npAMOr NOTOMOK B C€AbMOM MOKONIeHN agMmupana pycckoro Mimne-
paTtopckoro dnota M.O.AHXy, uneH MexayHapogHoro Coto3a [1BopsH (r. Mocksa, Poccuns),
opraHu3aTtop o6LecTBeHHOW MHULMATUBHOM rpynnbl «Hacnegue agmupana AHXy M.Q.».
B XVIIl Beke Ha KapTax ApKT/Ka 0603Hauyanacb OrpOMHbIM GefibiM MATHOM, @ O 3eMJIAX,
pacnonoxeHHbix 3a lNonAapHbIM Kpyrom, xogunu daHTacTuyeckme nereHabl. MHorue 1oHble
MOPAKKN KaeTckoro Mopckoro Kopnyca rpesvnm ganbHMMM Noxogamu v nyTewwecTBus-
Mu. He 6binn ncknioueHnem u aea apyra: MNetp Anxy n OepaviHana BpaHrenb, Kn3HeHHble
NyTU KOTOPbIX Boseto cyaed 6binn TecHO nepenneteHbl. POBECHUKN, OHU BMecTe 6necTa-
LLie 3aKOHYMAN KageTcknin MopcKom Kopnyc, ¢ AeTCTBa CTaB APY3bAMM Ha BCHO »KM3Hb, Oy-
pywwre agmupanbl, nonapHukm MN.O.AHXy 1 ®©.MN.BpaHrenb, Ybm MMeHa 30/10TbIMK ByKBamu
HaHeceHbl Ha reorpaduyeckue KapTbl Poccum, noctasunu nepep cobon uenb — nccne-
poBaHue ApkTuku. O6a oHM BHECIN PaBHbIV BKaf B «OTYM3HOBEAEHMEY (Obl1 paHblue
TaKoW XOPOLINIA TEPMUH) 1 BbINTN paBHO HarpakaeHbl opAeHaMu, YnHaMy 1 npoyum. Ho
B MaMATU NOTOMKOB BpaHrenb 3aHan 6onee noyeTHoe MeCcTo, MOXeT ObiTb, MOTOMY, UTO
€ro UMA HOCUT OCTPOB Ha YyKOTCKOM MOpe, O KOTOPOM YacCTO rOBOPMIOCH M MNCaNnoch.

' ®epopos Cepren Eroposuny — HAW npuknagHoii skonorun Cesepa CBOY mm. M.K.AMMocoBa, T. AKyTCK.
E-mail: sergej.fedorov@mail.ru
Fedorov S.E. - Institute of Applied Ecology of the North of NEFU, Yakutsk.
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W BO3MOXHO, OT TOro uto BpaHrenb nocne ce6s octaBun yBneKaTeNnbHOE ABYXTOMHOE
onucaHme ceoero nyTewecTsua [2], a AHEBHMKN AHXY cropenu Bo Bpemsa nokapa [3].

B KoHLe fekabps 1818 roga pykoBoauTtens Agmmpanteiictea ILA. CapblueB, npeacTaB-
nAA MOPCKOMY MUHUCTPY NPOrpaMmmy ncciepoBaHuii Pycckoro ¢nota, obpatn BHUMaHue
Ha TO, UTO K BOCTOKY OT HoBolh Cnbupu, npoTrB mblica LLienarckoro, «no yBepeHuto yykyen,
HaxoauTcA 3emna, obruTaemas AUKNMU JIIOAbMU, U UTO 3TY 3eMJTH0 MOXHO OMNUCaTb B BECEH-
Hee BpeMs Ha cobakax Mo Nbay TakyM e 06pa3om, Kak onucaHa 6oina Hosasa Cuburpb»
[4]. MpaBnTENbCTBO CHapPAANNO KonbIMCKyI0 1 YCTb-AHCKYI0 3KCNeanuuumn ana nouckos 1
onucaHuA 3emenb, Nexalyux K cesepy ot AHbl 1 Konbimbl. Mpexae Bcero, 6e3ycyioBHO,
OAHOW 13 OCHOBHbIX 3aay YcTb-AHCKOM 3Kcneanunn bbina «3eMns», KOTOPYO MPOMbILL-
neHHuk Akos CaHHWKoB Bugen B 1810 rogy B ceBepHON OKOHEYHOCTM O-Ba KOTenbHbIN:
«...Ha ceBepo-3anaf, B NPUMEpPHOM paccToaHUn 70 BepCT, BUAHbI BbICOKME KaMeHHble
ropbil...», KOTOpYto Bnocneactanu, B 1882 rogy, yueHbln cekpetapb Mimnepatopckoro Pyc-
ckoro reorpaduyeckoro obuiectsa A.Q. puropbeB BnepsBble Ha3Ban B nNevaTn «3emnen
CaHHuKoBa». 3emna CaHHUKOBA NPOAosKana OyoopaXnTb yMbl UCCefoBaTENEN MHOTVX
NOKONEHUN.

AHCKUI oTpAg BO3rnaBun 24 —neTHUn nenTeHaHT Mopckoro dnoTa M.AHXyY, a Konbim-
CKui — 24-neTHuin nenteHaHt @. BpaHrenb. Obuwaa cmeta obenx akcneanumnn Goina pac-
CyMTaHa Ha cymmy 66 079 pybnein accurHaumamu. YcTb-fAHCKasA 3Kcneauums AomkHa obiia
onucaTb HoBocnbMpCKme oCcTPOBa U BbIACHUTb, He Npogomkaetca v Hoeaa Cnbupb «aa-
nee 1 HeT nu ewe 6nM3b Hee APYrMxX 3eMeNib» Taknx, HaNnpPUMep, Kak 3aragoyHas 3emns
CaHHuKoBa. B peBpane 1820 ropa M.0. AHXy Obin npoun3BesieH B neriTeHaHTbl, a 20 mapTa
TOro e roga oba oTpsaa NoKMHynu MeTepbypr 1 B Havasne neta goctnrn MpKyTcka, roe
UX BCTPETUN M3BECTHbIV NOAAPHbLIA nccneposatens M.M. legeHwTpom. 25 nioHA oTpALbI
Hanpasunucb B Kauyr, rae nx oxmaano 6osnblioe NnockogoHHoe cygHo. Obe skcneanumm
oTnpaBuANCb BHK3 No JleHe 1 25 uiona gocturnu AKyTcka. B pacnopsxeHun AHXy 6bino
[Ba WTYpPMaHCK/X nomowHunka — UN.A. bepexHbix u M.W. VinbnH, meguk-xupypr A.E. On-
rypvH, matpoc MrHawes, cnecapb BopoHkoB. B Hauane aBrycta nytu skcneguumin AHXy
1 BpaHrena pasownucb. OTpag AHXy Npogomkmun nyTb BHM3 no JleHe u 6narononyyHo
pobpanca go Yctb-flIHcKa, noceska, pacnosioxkeHHoro noytn y 6eperos CeBepHoro Jlego-
BMTOrO OKeaHa, y Hayana fenbtbl pekn fAHa. YYacTHUKKM obeunx sKcnefmuuin BO MHOrOM
06A3aHbl MOMOLLWN MECTHOIO HaceneHus, MecTHble BlacTy obecneunBany nyTellecTBeH-
HUKOB TPaAHCMOPTOM, NPOAOBONLCTBMEM, MPOBOAHNKAaMM-Katopammn 1 pabounmm (ALMA,
¢. 37-n, on.1, 0.406). Tak, B KrnraHCKoMm 1 3alumBepcKoMm ynycax K oktabpio 1820 roga (ko
BpemeHn npubbiTva MN.AHXyY) GblfI0 COOPaHO OT NPUMOPCKUX XUTENIeN U NPUFOTOBNEHO
B YcTb-flHCKe 90 NyAoB CyLIEHOro ONeHbero MAca, 19 NyAoB KOMYEHbIX OfIEHbUX A3bIKOB,
36 HapT, 468 cobak, 41300 cenbpel (panywkn) ana kopma cobak, okono 100 oneHei, no-
CTPOEH JOMUK C GallHeln AN XKuibsA 1 aCTPOHOMUYECKUX HabnogeHnn, nogobpaHbl 36
KalopOoB — «3[00POBbIX, PACTOPOMHbIX 1 Xopollero nosegeHusa» (ALUMA, ¢. 37-in, on.1, a.362,
nn. 1-12; $.51-1, on.1., a.85., nn. 9-10). MpoBogHUKaMn AHXY 1 ero ClyTHUKOB CITYXKWUN
3BeHKM VBaH LLlymaxos, MiBaH ConoBbeB, AKyTbl Kupunn KopaknH, Hukuta MopTHArMH n
MHorune gpyrue (AUTA, ¢. 37-4, on.1,4.362, nn. 143-146) [5]. B mapTte 1821 roga skcneaun-
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UMA OBUHYNACb Ha ONeHAX 1 cobaubrx ynpsaxKax B MyTb K YCTbio JeHbl, OTKyAa AHXY U
€ro CNyTHUKW B3ANIN KypC MO MOPCKOMY JibAly Ha CEBEPO-BOCTOK K ocTpoBy CTon6oBoMmy.
Ha 6eperax oCcTpoBa OHM HaLLIM MHOXECTBO AEPEBSAHHbBIX KPECTOB, MOCTABNIEHHbIX OKO-
NO ABYXCOT NeT Ha3af Ka3akamu-nepsonpoxoauamu. loCTUrHYB I0XKHOro 6epera ocTpoBa
KoTenbHbliA, 3kcneamuua pasgenvnach Ha Ase naptun. OgHa fofkHa 6blna 3aHATbCA onu-
caHuem octpoBa OagaeeBckoro, a AHXy B3s Ha ceba onucb octpoBa KoTenbHoro.

5 anpens 1821 roga AHXy, NpepBaB NCCNefOBaHUA, OTNPABUACA Ha NOUCKN 3emnun
CaHHukoBa. [yTb 3KCcnegMumMm nexan Ha ceBepo-3anag, no nbay okeaHa. K moposam, Be-
Tpam 1 MeTensim NPUbaBUNNCH HOBbIE MPENATCTBUSA — TOPOCHI, TPELLMHbI, NOfbIHbU. Hako-
Hel| C BepPLUNHbI BbICOKOrO TOpOCa MyTelecTBEHHUKIM pa3riafen KOHTYpbl HeBeAOMOro
OCTpoOBa. HMKTO He COMHeBancs, YTo Ha A0S0 SKCMEANLNN BbiNaso BblAatoLeeca OTKpbl-
Tne, 1 BCe NO3APaBNANN Apyr Apyra ¢ ycrnexom. Ho BCKope TymaH pacceanca 1 cTano ACHO,
UTO He 6bISI0 HX Fop, HU HEBELOMOW 3eMIN — HUYETO, KPOME MPUYYASIBOFO HarpoOMOX-
aeHnA neasaHbix rbl6. N.Q. AHXy npoluen okono 44 BepCT Ha CeBepo-3arnag OT OCTPOBa
KoTenbHbIl, NOKa He HAaTKHY/CS Ha Kpal NpPUMNanHoro fibaa y rpaHuubl ¢ Benvkon Cnbup-
CKOI nosbiHbei. B otnnumne ot CaHHMKOBA, OTPAA AHXKY 061afan XOpPOoLWMM 3PUTENbHbI-
MU Tpy6amu, HO MONbITKN Pa3rNAfeTb «3eMIlo» He YBEHUANNCh ycrnexom: « MNpegnonara-
€MOM 3emMNIn He 6biNo BUAHO» 1 AHXKY npuLwen K BbiBogy, YTo CaHHWKOB BuAen « TyMaH,
NOXoXMin Ha 3emnto». OTpAQ NOBepHyN Hasagd. 12 anpena AHXy BCTPeTUSICA C OTPALOM
Unbu BepexHbIx, KOTOPbIN YCMELHO NPOBes onucb YactTu beperos 0-soB PagaeeBckoro
n KotenbHoro. Ho 1 oH He 06Hapy»xun 3emnu CaHHKKOBA. ocne HeNPOLOMKNUTENIBHOTO
OTAbIXa 3KCNeaMUmMA OTNpPaBmUIacb Ha ceBep A1 MONCKOB HEU3BECTHbIX OCTPOBOB. AHXY
HamepeBasncsa JoCTUYb ocTpoBa Hosas Cnbupb 1 OTTyAa NPeAnpUHATL HOBblE MOWCKM
3emnn CaHHuKoBa. [ponaa no nbay Yepes nponus bnaroseleHCKNA, AHXY 1 ero CnyTHU-
KW BbILUNK K MblCy Bbicokomy. Ho v 3gecb ux nofcteperana Heyaaya: Ha HebonbLLIOM pac-
CTOAHMM OT 6epera BUAHENOCh OTKPbITOE MOpE C NiaBalLWwyMmn neaaHbiMy nonamu. [lo-
CTUTHYB Mbica PAboro Ha ceBepo-BOCTOUYHOI CTOPOHE OCTPOBA U YOEAUBLLMCH B TOM, YTO
MOpe B 3TOM pariOHe MOKPbITO CMIOWHbBIM SibAOM, SKCNeAnLmMaA NpeanpuHAna ewe ogHy
NonbITKy pa3bickaTb 3emsto CaHHUKOBa. Ho, npoias K ceBepo-BocToKy oT HoBoi Cnbupu
oKkono 25 BepcT, AHXy oTgan nprkas Bo3Bpalyatbca. 8 Maa 1821 roga akcneanLnA BepHy-
nacb B YcTb-AHCK. OceHb 1 3uMy AHXKY NpoBeN B MOAroToBKe K HoBoMy noxogy. C HacTy-
nieHnem CBeTNIOro BpeMeHn AHXY MOPYyUUn WTYPMAHCKOMY NOMOLHUKY nbuHy npouns-
BeCTM onuncb nobepexba CeBepHoro JleaoBnTOro okeaHa mexay pekamu flHa n OneHek.
OcHOBHa#A YacTb 3KCNeaULMM oTrpaBnAnacb Ha HoBocmbrpckmne ocTpoBa 1 fanblue, K ce-
Bepy OT Hux. 28 deBpana 1822 ropa AHXY 1 bepeXxHbix Bbilwn B Noxo[. B pacnopsakeHunn
aKkcneauummn 6bino 156 cobak, 3anpsaxeHHbIx B 12 HapT. 3anacbl NPOAOBONBLCTBUA B3ATbI
Ha ABa MecAua. HeckonbKo AHen ABMranucb No npunanHomy nbay. [JocTurHys ero cesep-
HOrO Kpasi, OHM MOBepPHYNN Ha 3anag. Jleg nog Horamuy 3ameTHO Konebancsa. Kak Twaresb-
HO HM ocMaTprBan AHXY FOPU30HT Ha CeBepe 1 ceBepo-3anafe, NPU3HaKoB 3eM/n He OT-
KpbiBanocb. Torga AHXy noBepHyn K octpoBy KoTenbHomy. B KoHLe mapTa akcnegmuma
nepebpanacb Ha ocTpos MaggeeBCKUN 1 3aHANACk 06CcnegoBaHNEM 3aMafiHOTO 1 IOXHOTO
6eperoB. 3akKoHUMB PaboTbl Ha HoBow Cnbupwn, AHXY BHOBb OTNPaBWIICA Ha MOUCKU 3eM-
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nu, kotopyto AkoB CaHHMKOB BMAEN K CEBEPO-BOCTOKY OT 3TOro ocTpoBa. Ho noucku 6binm
6e3ycnelHbl. AHXY BepHYCcs B H/XHEKONBbIMCK B TO e BPeMs, U4To 1 oTpAg BpaHrens.
OceHblo AHXKY 1 ero CMYTHUKM NPOAOIKUAN ONKCh JleHbl Ao ceneHna MKUraHck 1 HaHecn
Ha KapTy ycTbe NHanrnpku.

Yennuamum MNétpa AHXY 1 ero CnyTHUKOB Ha KapTy Poccun 6bislo HaHeceHo ceBepHoe
nobepexbe Asun ot pekn OneHek go NHaUrnpku, obcnegosaHa JleHa Ha 3HAUUTENbHOM
npoTAXeHun, npoussegeHa onucb CemeHoBCKoro, Bacmnbesckoro, benbkoBckoro, Ko-
TenbHoro, ®apfeesckoro, bonbworo n Manoro JIAXOBCK/X OCTPOBOB, a Tak»Ke OCTPOBOB
Hoson Cubunpun n 3emnu byHre, KoTopasi Ha KapTe AHXY MOKa3aHa Nno CBOMM OYepTaHu-
AM 6NM3KOM K coBpeMeHHbIM. MopaKK npoLwiv 3umoi Ha cobakax okono 10 TbiC. KM, a
NETOM — Ha NofKax 1 BEPXOM Ha JIoLaAsaX — OKOJO 4 TbiC. KM, 0bcnenoBany fecATKU 3a-
NMBOB, OYXT, MbICOB, YCTbsl PEK, MPOU3BENV NOAPOOHYI0 ONKCb M UCMPABUIN MHOTME He-
TOUYHOCTU NPEXHMX KapT ceBepHoro nobepexba Cnbrpu [1]. AHXy BbIACHWA, YTO MOpe K
ceBepy OoT HOBOCUOVPCKMX OCTPOBOB HE OrPaHMYEHO «MCTMONIMHCKOW 3eMIei», Tak Kak
WMEHHO B OTCYTCTBMU NPUJIMBOB U OTINBOB B6M3K KonbiMbl B TO Bpems BUAENU OAHO 13
[0Ka3aTenbCTB CYLEeCTBOBaHUSA Ha CeBepe «MaTepoli 3emsn». Takum obpa3om, pesynbra-
Tbl UCCNejoBaHUN ybeanTenbHO AoKa3biBany, YTO HUKAKMX 3eMefib Ha ceBep OT HoBocu-
OUPCKNX OCTPOBOB He cyllecTByeT [6]. [No npubbitun B MNeTepbypr M.AHXy 1 O©.BpaHrens
NpvHAN umnepaTtop AnekcaHap |, KoTopblli 6bin BOCXULLEH NOABMIOM UCCiefoBaTenei. 3a
370t TpyA MN.0. AHXY OblN NPOM3BEfieH B UMH KanuTaH-NedTeHaHTa U HarpaXkaeH opaeHoOM
Ceatoro Bnagnmwupa 4-n cT. [1].

Motomok MN.O.Arxy K.N. WanaxuH, nonyunswnin B 90-x rr. XX B. poCcCUNCKoe rpax-
[JaHCTBO, aKTVBHO YYaCTBYET B XM3HN MOPCKOro KageTckoro AsuxeHuna Poccumn. B 2010 .
K.W. lWanaxvH cTan nHMLMATOPOM eXKerogHOro BpyUYeHNsa NaMATHbIX YaCcoB M. agMupana
M.®., AHXy nyylumm BbiNyCKHMKaM (cepebpaHbIM MefanncTam) MOPCKMX KafeTCKMX Kop-
nycoB Mocksbl, KanuHrHrpaga n KpoHwTagra nop fesusom: «<Bpems Bcerga ¢ Toboin: ot
KageTta — o agMmumpanal». Cnncok KageTckux KoprnycoB, MPUHABLLUMX NpeasioxKeHmne yya-
CTBOBATb B HOBOW TpaguLUmn — paclumpsaeTca.

B 2015 rogy K.W. WanaxvH Bnepsble Bpyuna CBON Npu3 nyyluemy BbiNnyCKHUKY CaHKT-
Metepbyprckoro Haxmmosckoro yunnuiwa. 3a 5 net obnagatensamu nprsa UM. agMmpana
M.®. AHXy cTanu 18 KafieToB-BbIMYCKHUKOB, KOTOPbIE MPOAOIKAOT 00yUYeHUe B BbICLLIMX
BOEHHO-MOPCKMX 3aBeaeHuax Poccumn. Knpunn MropeBny 3aHMMaeTca NpoaBrXKeHneM
naeu rno nofroToBKe TOPXKECTBEHHbIX MeponpuATU B Poccum, nocBALleHHbIx 190-neTtuio
Mobenbl 06beAnHEeHHbIX CUN aHro-GpPaHKO-PYCCKO 3cKaapbl B 61UTBe Nnpn HoBapmHO u
aKTMBHOM y4yacTum npegcrtasutenen BMO PO B mexxgyHapoaHbIX Npa3gHOBaHUAX B YeCTb
3TOro cobbiTnA B Mpeunn.

OTtpaBasa faHb NamATU CBOEMy NPeaKy — agmupany, repoto HoBaprMHCKOro cpaxxeHus,
3HaMEHWUTOMY YYEHOMY-CCNefoBaTento, Tak MHoro caenaswemy ansa Poccum, KW, Wana-
XVIH HULUNPOBa BO3POXAeHNe Tpaanuummn noceweHnsa poccuncknumm 6oeBbiMn Kopa-
6namu rpeyeckoro nopta Munoc. MuHmcTp o6opoHsbl PO C. LLoliry nogaep»an 31o obpa-
LeHWe 1 oTaan pacnopsikeHne o6 yyactum B 2017 rogy kopabns MB® PO B 190-neTHem

46 —
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tobunee nobeapbl npm HoeapuHo, a Mopckaa konnerusa npu npasutenbctee PO BHecna
B rpaduK yyebGHOro niaBaHbA OJHOTO 13 MapyCHbIX CYAOB 3axof cyfAHa B nopt MNunoc B
oKkTAbpe 2017 roga. B 2015 r. K.M.WanaxuH 6611 npurnaweH Ha TOp»KeCTBEHHbIN Mprem
no cnyuyato obunen PFO B KauecTBe NOYETHOrO FOCTA C MPUBETCTBEHHbIM CJIOBOM OT MO-
TOMKOB MepBbIX YIEHOB 1 OCHOBaTenen obLecTsa.

K.M. Wanaxun spyunn C.K. Wory — npeacepatento PIO — namaTHyto Tapenky Mmnepa-
Topckoro ¢papdopoBoro 3aBofa c M3obpakeHnem noptpeTa agmupana M.0. AHXy 1 ouep-
TaHMAMK ocTpoBoB AHXY B HoBocnbupckom apxunenare. K.W. LWanaxnH HapeeTca ycTa-
HOBUTb Apyeckue cBA3m ¢ Pecnybnukoi Caxa (KyTus), c Tem cambim peroHom Poccun,
B 1CCefOBaHNAX U reorpadryeckmnx onmcaHuAaX KOTOPOro HeNoCpeACcTBEHHO NPUHMManN
yyacTue 1 BHeC HeoLeHUMbIN BKNlag ero npedok — agmmpan M.Q. AHXy, OOVH 13 TeX, KTO
cTOAN Y UCTOKOB Pycckoro leorpaduryeckoro obuecTsa.
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