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settlements of the Northern regions on the territory of Yakutia. The analysis of the power generation by WET has been
conducted in these settlements. Taking into account the uneven time demonstrations of renewable energy resources,
the majority of power facilities on the basis of their use are considered as additional. Their operation will partially
reduce the consumption of fossil fuels. The wind power plants (WPP) of the Arctic fulfillment with the possibility of
autonomous work, remote management and control of work have been investigated. The most cost-effective types of
wind-driven power plants for the settlements of Yuryung-Khaya, Saskylakh, Taimylyr, Ust ‘-Olenek, Bykov’s Cape,
Tiksi, Naiba have been identified. The choice of the number and capacity of wind turbines for the use in areas with high
economic wind potential requires additional technical-economic analysis.

OPTAHM3ALNWSA U YITPABJIEHUE PA3BBUTUEM DKOJIOI'HYECKOTI'O TYPU3MA
HA OCOBO OXPAHSAEMBIX IPUPOAHBIX TEPPUTOPHUSAX
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AKTyaIlbHOCTB CTaThH 3aKTIOYAETCsI B HEOOXOAMMOCTH HICTIONB30BaHMS CHCTEMHOTO MOAXOIA K N3y9IEHHIO POOIeMBI Op-
TaHM3aLMH 1 YTIPABIIEHUST PA3BUTHEM KOJIIOTHYECKOTO TypH3Ma Ha 0C000 OXpaHAEMBIX IPUPOAHBIX TePPUTOpPHSIX. DyHIaMeH-
TaJIbHbIE MCCIIEJOBaHNs HAllpaBJIeHbl Ha BBIABICHUE MIPOOJIEM U 3a/]a4 110 OpPraHU3allUuK U YIIPaBJICHHUIO Pa3BUTHEM SKOJIOTH-
YeCKOTO TypH3Ma Ha 0c000 OXpaHIeMbIX IPHPOIHBIX TeppuToprsix Poccuiickoit Deneparim. Marepraibl CTaTbi aKTyalbHEL,
TaK KaK 9KOJIOTHYECKHI TypH3M SBISETCS HanOosee TMHAMITYHO Pa3BHBAIOIIMMCS HAMPABICHIEM B TypH3Me U pekpearmi. B
CTaThe MPUBOJLITCS HANOONEE OCTPhIE MPOOIEMBI, 3aTPY/HSIONINE Pa3BUTHE SKOTOTHYECKOTO TypH3Ma B 0C000 OXPaHIEMBIX
HPUPOIHBIX TeppuTOpHsix Poccnu. ABTOPOM BbIjIeIeHB! OCHOBHBIEC HarpaBieHus Y((EKTUBHOIN OpraHU3aIliy M YIPABICHHS
Pa3BUTHEM SKOJIOTHYECKOTO TypU3Ma Ha 0C000 OXpaHseMBIX HPUPOIHEIX TEPPUTOPHSIX, U Pa3pabOTKU U PaCIIMPEHNS TTOCTO-
STHHO TIOIICPKUBAEMOI CETH CHENNAILHO 000pPYIOBAaHHBIX HAYIHO-0O0CHOBaHHBIX HKOJIOTMUYECKUX MAapIIPyTOB WM Tporl. B
CTaThe OMpe/eNeHbl TIEPBOOUEPENHBIE 3aa4u JUT obecreueHus (QPEeKTHBHOM OpraHn3aliy YIIpaBlIeHUs Pa3BUTHEM SKOJIO0-
TUYECKOTO TypH3Ma.
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Relevance of the article is the need for a systemic approach to the problem of organization and management of
eco-tourism development in protected natural areas. Basic research aimed at identifying the problems and challenges for
the organization and management of eco-tourism development in protected natural territories of the Russian Federation.
Article Submissions are relevant as eco-tourism is the fastest growing trend in tourism and recreation. The article presents
the most acute problems that hinder the development of eco-tourism in protected areas of Russia. The author of the basic
directions of the effective organization and management of eco-tourism development in protected natural areas, and to
develop and expand continuously supported network of specially equipped science-based ecological routes or trails. The
paper defines the priorities of the organization to ensure effective management of the development of ecological tourism.

MOJEJNPOBAHUE MPOIECCA CHETOTASAHUSA HA OCHOBE METOJIA TEIIJIOBOI'O
BAJTAHCA (HA TIPUMEPE BOJOCBOPA BOTKHMHCKOI'O BOJOXPAHUJINIIIA)

IuxoB A.H., Adaysnun P.K., Makcumona E.C.
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B crarbe paccmaTpuBaroTCs METOIBI U PE3YNbTaThl IPOCTPAHCTBEHHOIO MOJCIMPOBAHUS MIPOLECCa CHEroTa-
SHUSL Ha BojocOope BoTkuHCcKoTro Bomoxpanmianma. [t BBIYUCICHNS HHTCHCUBHOCTH CHETOTAsIHUSI HCIIOJIB30BaH
SMIMPUYECKHI METOJI pacueTa TEIIOBOTro OalaHca CHEXKHOTO OKpoBa, npeanokeHHbli [1.I1. Ky3pmunbiM. JlaHHBII
METO[ TI03BOJISIET OL[EHNTh PaJHALlMOHHYIO M aIBEKTUBHYIO COCTABIISIONINE CHETOTASHHSA U HCIAPEHNE CO CHEXKHO-
ro nokposa. OnucaHa METOAMKA MOATOTOBKU BXOAHBIX JAaHHBIX A MojenupoBaHus. Ilpeanoxensl cnocoObl Boc-
CTaHOBJICHUS I0JIEH TemIepaTypsl U BIIQXKHOCTH BO3JyXa, CKOPOCTH BETpa, 3allacOB BOABI B CHEXKHOM IIOKpOBE,
CyMMapHOH COJTHEUHOH paananuu u obmaunoctH, cpencrsamu I'MIC-texHonoruii, ¢ yuerom penbeda U xapakrepa
MOACTHIIAIOIIEH TOBEPXHOCTH. Brimonnen pacuer cHerotasHus mo meroxny I1.I1. Ky3pmuna 3a 2011-2012 rr. Banu-
JIalysl pe3ybTaToOB IPOBECHA 110 JAHHBIM CHETOMEPHBIX ChbEMOK U KOCMHUYECKOI'0 MOHUTOPUHIA. YCTaHOBIICHO, YTO
ncnons3osanue meroza [1.I1. Ky3sMuna He Bcerga obecrieunBaeT noxyueHue 6osee JOCTOBEPHBIX Pe3ylIbTaToB, YeM
pacdeT CHeroTasHus 110 CPEJHECYTOYHON TeMIeparype Bo3ayXa.
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MODELING OF SNOWMELT PROCESSE USING ENERGY BALANCE METHOD
(ON EXAMPLE OF VOTKINSKOE RESERVOIR CATCHMENT AREA)

Shikhov A.N., Abdullin R.K., Maksimova S.E.
Perm State University, Perm, Russia (614990, Perm, 15 Bukireva street), e-mail: gis@psu.ru

The article analyze the methods and results of spatial modeling of processes of snowmelt in Votkinskoe reservoir catchment
area. For evaluate the snowmelt intensity, the authors use the empirical method of calculation of snow cover energy budget,
proposed by P.P. Kuzmin. The method allows to perform evaluation of the radiation and advective components of snow melting,
and evaporation from snow cover. The technique of input data preparation for modeling are described. The authors propose the
methods of estimation of fields of air temperature and humidity, wind speed, snow water equivalent, total solar radiation and
cloud cover, using GIS technologies, taking into account the relief and land cover/land use types of territory. The calculation of
snowmelt, using P.P. Kuzmin method is realize on example of 2011 and 2012 spring season. The validation of results is made
according of snow survey data and remote sensing data. The authors show that the using of the P.P. Kuzmin method for snowmelt
modeling does not always provide the more reliable results than the using of degree-day factor model.

IMPOIrHO3UPOBAHUE TUHAMUKU INPOLECCA CHETOTASIHUS
HA 3ATTATHOM YPAJIE C IPUMEHEHUEM ME30MACIITABHOU MOJAEJIN WRF/ARW
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OI'BOY BIIO «IlepMckuii rocyrapcTBEHHBIN HallMOHAJIBHBIH HCCIIEI0BATEIbCKUH YHUBEPCUTET», IlepMb,
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PaccMoTpeHBI BO3MOXKHOCTH HCHONIB30BaHUS Me3oMacTaOHOH Monenu mporHo3a moronsl WRE/ARW mns mo-
JIETTMPOBAHMS Mpoliecca CHETOTasHUS Ha 3armagHoM Ypaie, Ha mpumepe BeceHHero ce3oHa 2013 1. YcraHoBieHO, 4TO
moznenb WRF/ARW HeyoBneTBOpHTEIEHO BOCIPOM3BOAUT 3arlac BOJBI B CHEXKHOM MOKPOBE U TEMIIEpaTypy BO3/yXa B
HayaJIbHBIN MIEPUOJI CHETOTasIHUSL. JTO CBSI3aHO C UCIIOJIB30BAaHUEM B KaUe€CTBE HAYaJIbHBIX U IPAHUYHBIX YCJIOBUIl Mpo-
THO3HBIX moneit TodanpHoi monenn GFS/NCEP. B 1o e BpeMst MozielTb TIO3BOJISIET OLICHUBATH ITOCTYIUICHUE Ha BOJO-
cOO0p TBEPBIX U KUAKHUX OCAJIKOB B IEPHO]] CHETOTASHHA C BEICOKAM IPOCTPAHCTBEHHBIM pa3perieHneM. Bo Bcex ciayda-
SIX CHJIBHBIX CHETOIa/IoB, 3aQMKCUPOBAHHBIX B TIEPUO]] CHETOTASHUS, MOJIEIb a/IEKBATHO BOCIPOM3BOAUT JIOKAIU3ALHIO
30H 0CAaJIKOB M UX MHTEHCUBHOCTh. MojieMpoBaHue Npoliecca CHEroTasHus BbInoiHeHo cpencrsamu I IC-rexnomnoruit
Ha OCHOBE (h)aKTHUYECKHX JaHHBIX O TEMIIEpaType BO3IyXa U MPOTHO3HBIX JTaHHBIX 00 ocankax. Bepudukamnus pesynbra-
TOB pacyeTa IJIOIIAIN CHEXKHOTO MOKPOBA MPOBEICHA Ha OCHOBE JaHHBIX AUCTAHIIMOHHOTO 30HIMPOBAHUS 3EMITH.

FORECASTING OF THE DYNAMICS OF SNOW MELTING IN THE WESTERN URAL
REGION, USING WRF/ARW MESOSCALE MODEL

Shikhov A.N., Sviyazov E.M.
Perm State National Research University, Perm, Russia (614990, Perm, 15 Bukireva street), e-mail: gis@psu.ru

The article analyses the possibilities of using mesoscale weather forecast model WRF/ARW for snowmelt process
simulation in the Western Urals region on the example of the spring season 2013. The author shows that the WRF/
ARW model incorrectly reproduces the snow water equivalent and the air temperature in the initial period of snowmelt.
Those errors are the result of using GFS/NCEP global forecast model as the initial and boundary condition of forecast
fields. At the same time, the WRF model allows to evaluate with high spatial resolution the flow of solid and liquid
precipitation to the catchment areas during the snowmelt. In all cases of heavy snowfalls observed during snowmelt
period the model correctly reproduces the localization of precipitation zones and intensity. The simulation of snowmelt
process is made with the use of GIS technologies on the basis of actual air temperature data and forecast precipitation
data. The verification of the results of snow cover area evaluation is made on the basis of remote sensing data.
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[IpoBeieHO SKCIIEPHIMEHTAILHOE UCCIICIOBAHUE MIPOIIECCOB BBIICIAYUBAHUS CYAb(QUIHBIX H OKUCICHHBIX METHBIX
PYI CEpHOKHCIBIMU PACTBOPAMH Pa3HON KHCIIOTHOCTH C YYETOM BIIMSHHS TEMIIEpaTypHOTo pekuma. [Ipu anammse mo-
JIY4EHHBIX PacTBOPOB OBLIT ONpeesicH KOMIUIEKC XUMUYECKUX SJIEMEHTOB, B TOM YHCJIE MOTCHIMAIbHBIX TOKCHUKAHTOB,
takux kak Cu, Pb, Cd, Be 1 11p., akTHBHO Nepexo/sIuX B PaCTBOP U3 Pa3HbIX TUIIOB Py/. BbigeseHa rpyrna 3JeMeHToB
(Cu, Ag, Pb, Al, Ti, Zr, P), coxpaHsIFOIIMX BEICOKYFO IOBIXKHOCTh B YCIOBHSX MHOTOJICTHEMEP3JIBIX TIOPOJ YIIOKAaHCKOTO
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