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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.
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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
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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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MECTOPOXIACHUA. Ha ocHoBanumn JIaHHBIX 110 XUMUYCCKOMY COCTaBY Pyl pacCUUTaH IMOKa3aTeiib MTOTCHIIMAIBHON TOKCHY-
HOCTH MECTOPOXKACHUS B COOTBETCTBUU C METOTUKON [2] AKTHBHBIN BBIHOC TAaKUX KOMITOHCHTOB KaK TSKEITIC METAJLITBI
B OMOJIOTMYECKU HOCTyHHOﬁ q)opMe B COCTABC KUCJIBIX IPCHAXKHBIX BO/ IPUBEACT K 3HAYUTCIIbHBIM I'€COXUMHUYICCKUM IIpE-
06pa30BaHI/IﬂM M MOKET HETaTUBHO CKa3aThCsl Ha KOMITOHEHTaX T'€0CHCTEMbl YIOKaHCKOTO MECTOPOXKIACHUA.
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The experimental leaching of the sulphidic and oxidized Udokan copper ores by sulfuric acid solutions of different
acidity for various temperatures have been carried out. The complex of chemical elements including potential toxicants
as Cu, Pb, Cd, Be have been determined. The group of elements - Cu, Ag, Pb, Al, Ti, Zr, P is characterized by the high
mobility in permafrost conditions of Udokan deposit. On the basis of the received data and ores analysis the parameter
of potential toxicity of a deposit according to a technique [2] is calculated. The acid mine drainage processes ‘1l be
activate the heavy metals mobility with geochemical transformations and negative affect on the Udokan geosystems.

UCTOPHSA TEOIr' PAOMYECKHUX UCCJIEJTOBAHUIL CMOJIEHCKOM I'YBEPHUU
B XVIIT — HAYAJIE XX BEKA
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B crarbe paccMoTpeHa ucTopust reorpaduecKix HCciaeRoBaHui Tepputopui CMOIECHCKOH T'yOepHHH, NMeromeit
Ba)KHOE 3HAYCHUE JUTA pa3BUTHs reorpadun u kaprorpaduu Poccnn u xpaeBenenns CmoneHckoit oonactu. [Ipeacrasie-
Ha XapaKTepHCTUKA MEPOIIPUATHH, CBUACTEIBCTBYIOINX 00 00beMax reorpadguuecknx MO3HaHUH U 0 TeorpaduyeckoM
KpYro3ope, KOTOpbIe ObUTH 00HAPYKEHBI ITPU OCYIIECTBICHUH WIIH MIPOSKTHPOBAHIH paboT Ha TeppUTOpUN CMOIEHCKOM
ryoepHun. [IpoaHami3upoBaH BKJIaA poccuiickux reorpado B uzydeHre CMONEHCKOI ryoepHir. BIsBICH 1emblid s
paHee HEM3BECTHBIX KapTOrpa)MuecKhx MCTOYHHKOB, Kacaromuxcs Teppuropun CMoneHckoil rybepann. [eorpaguye-
ckue u kaprorpaduueckue mpoussencaust X VIII — nauana XX Beka, mokaspiBarolye Tepputoprto CMONICHCKOI Tydep-
HUH, SBISIOTCS ICTOYHUKAMU U3YYeHHUS TeorpaduuecKux MCCIeJOBaHUi U pa3BuThs kKaprorpaduu Poccun. ['eorpadu-
4yeckoe u3yueHue Tepputopur CMOJICHCKON T'yOepHUH HMEII0 OTPOMHOE 3HAYCHUE [T pa3BUTHs Poccuiickoii reorpaduu.
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The article reviews the history of geographical research of the territory of the Smolensk province, which was
important for the development of geography and cartography of Russia and local history of the Smolensk region. The
article sets out the description of events reflecting the volume of geographical knowledge and geographical views,
which were discovered during the implementation or planning of studies on the territory of the Smolensk province.
The article reviews the contribution of Russian geographers into the studies of the Smolensk province. A number
of previously unknown cartographic sources on the territory of the Smolensk province were identified. Geographic
and cartographic works in XVIII - beginning of XX century showing the territory of the Smolensk province are
sources of the study of geographic research and development of cartography in Russia. Geographical research of the
Smolensk province was of great importance for the development of Russian geography.
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[IpencraBien ONBIT TEPPUTOPUAIBHO-IIPOCTPAHCTBEHHOIO aHAIM3a I'€OCUCTEM JIOKAJIIBHOTO YPOBHS B IIpezieliax
JecocTenHoro sanmadTa roro-3anana CpenHepycckoil paBHHHBI Ha npumepe benroposckoii obnactu. [Ipumenenue
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