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and Canada. The importance of thermodynamic interaction between lakes and the atmosphere in these re-
gions led to inclusion of lake parameterizations into climate models and numerical weather prediction
systems. However, these lake parameterizations are still confined to heat and momentum exchange at the lake-at-
mosphere interface, whereas observational evidence is growing on the importance of greenhouse gases emissions
from lakes. In order to extend our current knowledge on the dynamics of these emissions and gain a capability of

l akes occupy a significant part of land in many northern regions, e.g. in Northern Siberia, Karelia, Finland
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making future projections of climate taking into account lake carbon fluxes, suitable modelling framework is to be
developed. However, the modelling task faces two kinds of problems here. First, a lake model involving explicit
treatment of both key biotic and abiotic controls of methane and carbon dioxide emissions is to be developed. And
second, air surface layer parameterizations are needed that are adequate to lake-adjacent typical landscapes met in
high latitudes. From this point a special attention must be paid to a case of a lake, surrounded by bluff topography
(a forest), that violates the hypotheses underlying Monin-Oboukhov similarity theory. Large Eddy Simulation
(LES) occurs to be an only feasible tool to explicitly reproduce turbulent flow and fluxes over such a landscape.
This abstract presents first results of a project, addressing the above issues.

We adopt the one-dimensional model LAKE (Stepanenko et al., 2011) containing a module of methane
production, transport and sink processes in bottom sediments and in a water column to one of thermokarst lakes
in Seida place, Komi Republic, Russia. The meteorological forcing and validation data on water temperature
and methane fluxes were measured in sifu by the University of Eastern Finland during the 2007-2008 seasons
(Marushchak et al., 2013; Repo et al ., 2009). Chamber method was used for measuring methane fluxes from
the thermokarst lakes. The measurements missed atmospheric radiation and shortwave radiation extinction co-
efficient in the water column. Therefore, the sensitivity of the model to specification of these variables was
studied. It is shown that the “optimal” choice of atmospheric radiation parameterization allows a good match of
water surface temperature with observations. The surface temperature was found to be almost insensitive to
extinction coefficient, due to intense vertical mixing down to the lake bottom (2 m depth). However, the sensi-
tivity of methane fluxes to extinction coefficient was high, pointing at an exponential dependence of methane
production on sediment temperature. The modelled methane fluxes agreed well with the available measured
data by calibrating a parameter describing organic substrate amount and quality in methane production formula.

An LES study by INM RAS — RCC MSU LES model (Glazunov et al., 2010), has been performed for an
idealized case of an elliptic lake surrounded by forest. The “forest” is represented by a regularly spaced set of
vertically elongated blocks. The reference boundary layer stratification, wind speed and direction were varied.
It is shown, that the statistics of the flow (including fluxes) are almost insensitive to stratification resulting from
turbulent kinetic energy predominantly produced by shear generation at heights around the tree canopy. This
strongly questions the applicability the Monin-Oboukhov similarity to this case. Another important conclusion
derived is that the constant-flux layer does not exist in the first meters above the lake surface, i.e. the flux at 1.5
m height may differ from that at the surface by 1.6-1.7 times. This has a direct implication for eddy covariance
measurements above lakes, that are typically performed at this height.
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BBEJEHWE

O3epa TMOKPBIBAIOT 3HAYUTCIIbHYIO YaCTh IJIomaAau Cyln BO MHOTHUX pa1710Hax B BBICKOUX IINPOTaxX: B Ka-
Hazae, Gunnsuaun, Kapenuu, 3anagnoit Cubupu, CeBepo-Boctounoit Cubupu u ap. J[i1s agekBaTHOTO OTpaxe-
HUA crienudukn 0OMeHa TEIUIOM M UMITYJIbCOM MEXIY THIPOJOrHYeCKd HEOAHOPOAHBIMH TEPPUTOPUSIMU H
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arMocdepoii B IocIeaHee NeCATHIeTHE BO MHOTMX MOZIEIISIX CHCTEMBI 3eMJISL M OIIEPTHBHBIX CXeMaxX MPOTrHO3a
MOTO/IBI OBIIIM BCTPOEHBI OJHOMEpHBIE Mozienu Bogoema (Mironov et al., 2010; Dutra et al., 2010; Subin et al.
2012), 9T0 MO3BONMIIO MOIYIUTh 3aMETHBIN OTKIIMK B pe3yibrarax arMochepHsix moneneii. Kpome toro, pe-
3yIBTaTHl MOZIEJIEH BoZoeMa OBIIIM COTIOCTAaBIICHHBI IS 03ep YMepeHHBIX (Stepanenko et al., 2013; Stepanenko
et al., 2014) u tpormmueckux mupot (Thiery et al., 2014), 1 mokazaHo, YTO OONBITMHCTBO MOJENEH YCIICITHO
BOCHPOHU3BOIUT TEMIIEPATyPy HOBEPXHOCTH BOIOEMOB.

Tem BpeMeHeM, HAKAIUIMBAIOTCS SMIUPHYESCKUE JaHHBIE O TOM, YTO 03epa SBJIAIOTCS CYIIECTBEHHBIM
HMCTOYHUKOM MapHUKOBEIX ra3oB (Tranvik et al., 2009; Bastviken et al. 2004), B miepByI0 o4epes, yIISKUCIOTO
raza M MeTaHa. Takxe B JIUTEpaType 4acTo MPUBOIATCS apIyMEHTHI B IIOJIb3Y TOTO, YTO OMOXUMHYECKUH IIUKII
B 03epax MOXeT 00pa30BbIBaTh MOJIOKUTENBHYIO OOPAaTHYIO CBSI3b C NMOTEIUICHHEM KiauMmara. O4eBHIHO, YTO
YHUCTO SMIIMPUYECKUI aHAIN3 HE MOXKET J1aTh KOJMYECTBEHHOW KApTHHBI POJIH PA3IMYHBIX MEXaHH3MOB B
00pa30BaHUU M SMHCCHH METaHa M YIJIEKUCIIOTO Ta3a B 03EPHBIX AKOCUCTEMAX, H TeM 0oJiee KOJIMYECTBEHHO
OLICHUTh BO3MOXKHBIC OOpaTHBIC CBS3M C MOTEINICHHEM KiuMara. Takum oOpa3oM, Haspena HeoOXOAUMOCTh
MaTeMaTH4YeCKOTO MOZICIMPOBAHUS HA OCHOBE SIBHOTO BOCIIPOM3BEICHNUS THIPOTEPMOANHAMHYECKUX U OHOXH-
MHYECKHX mporeccoB (process-based modelling), KOHTPOMUPYIOMNX SMUCCHIO METaHa M YIJIEKUCIIOTO ra3a B
arMocdepy. Beuny orpanndeHHOCTH 00beMa CTaThH, B JalbHEHIIEM H3JIOXKEHHU MBI OyleM paccMaTpHBaTh
MOJICIIMPOBAHNE IIPOLIECCOB, CBA3aHHBIX C SMHUCCHEN B aTMOc(epy MeTaHa, XOTS MHOTHE acIleKThl OynyT Ka-
carbCcs U yIIIEKUCIIOro rasa.

3agaya MaTeMaTHIECKOr0 MOJCIHPOBAHHS SIMUCCHH NMAPHHUKOBBIX I'a30B M3 03€p CTAIKHUBAETCS C PAIOM
CYILECTBEHHBIX TPYIHOCTEH. 11X MOXKHO pa3nenuTh Ha JBE IPYIIILI: MOACIUPOBAHUE OUOTHYECKUX U aOHOTH-
YecKux InpoueccoB. K mepBbIM OTHOCHTCS ONMCaHUE T'€HEPAllMd U OKHCIEHHS METaHa COOTBETCTBYIOLINMH
rpynmnamu Oakrepuil. Baxxaemimu abnotnaeckiuMy (HakTopaMu SBISIOTCS TEMIIEpaTypa U TypOyJIeHTHOCTb.
Tax, 114 ycremHoro BOCIPOU3BEACHHS IOTOKAa MeTaHa B aTMoc(epy HEOOXOIUM TOBOIBHO TOYHBIN pacyer
TeMIIePaTypbl JOHHBIX OTIOKEHHH, IIOCKOIBKY ITPOU3BOACTBO METaHa SKCIIOHEHIMAILHO 3aBUCHT OT TeMIIepa-
TYpBI cpensl. B To ke BpeMs, Kak pa3 TeMIeparypa IHa MOXKET BOCIHPOM3BOIMTHCS MOJENISIMH BOAOEMa C
ommOKoi B HECKONBKO rpamycoB (Stepanenko et al., 2013). OTo MoXxkeT OBITH CBA3aHO KaK C HETOCTATOYHO
aJIeKBaTHBIM OIIMCAaHUEM TypOYJCHTHOTO NEpeMEIIMBAaHUSI B CAMOM BOJOEME BCIIEICTBHE HECOBEPIICHCTBA
COOTBETCTBYIOLIET0 TYpOYJICHTHOIO 3aMbIKAaHHMs, TaK ¥ OIIMOKaMH ITOTOKOB TEIUIa M UMITYJIbCa Ha TPaHULE C
arMocdepoil. 3ameTnM, 9To OmMOKa B pacyeTe TypOylneHTHOH Tu(Qy3uu MPUBOTUT TAKKE K HETOCTATOYHOMY
WM U30BITOYHOMY IIEPEHOCY METaHa ¢ MOBEPXHOCTH JIHA 10 IIOBEPXHOCTH 03epa.

[lepemennBanue B BOZOEME O4€Hb YyBCTBUTEIBHO K ONMUCAHMIO IIOTOKA UMITylIbca U3 armocdepsl. Tak,
IUISL MaJlbIX BOJOEMOB 3HA4YMTENbHAs YacTh MMITYJIbCAa U3 aTMOc(epsl MOXKET OBITh IOTpadeHa Ha pa3BHTHE
BonHeHus (Lin et al., 2002), 9T0 yMeHBIIAET CABUTOBYIO T€HEPAIHIO KHHETHYECKON SHEPTHH TYPOYACHTHOCTH
B Bogoeme (Stepanenko et al., 2014). Kpome Toro, HeO0mbIIIE BOZOEMBI YaCTO OKPYKEHBI JIECOM (HaIpuMep, B
Kapenun n @uHISHINN), YTO CTaBHT BOIIPOC O CTENEHH IPUMEHUMOCTH Teoprd MonnHa-O0yX0Ba K MPUBOJ-
HOMY CJIOIO HaJl TaKUMHU oObekTamu. U, HakoHel, CTPyKTypa W JMHAMUKA IOTPAHUYHOTO CJIOS HAX TaKUMH
03epaMH OIpeAeIIieT HHTEHCUBHOCTD IIEPEHOCA ITAPHUKOBBIX Ia30B, IIOCTYIAIOIINX C 03€pa, B BHILICIC)KAIIHE
CJIOM aTMOC(EPHI.

Taxum 00pa3oM, IPH MaTeMaTHYECKOM MOJEITHPOBAaHUN SMHUCCUH APHUKOBBIX I'a30B C THAPOJIOTHYECKH
HEOJIHOPOJHON TEPPUTOPHH HEOOXOAUMO YUHTHIBATE COBMECTHYIO JUHAMHUKY ITPOLIECCOB BHYTPH BOZOEMA U B
aTMoc(epHOM MorpaHudHOM cioe (puc.l). B HacTosmeit cratbe MPUBOAATCS TIEPBEIC PE3YNBTATH IPOEKTA, B
KOTOPOM JIENAIOTCsl HEOOXOMMMBIE IIary IS TAKOTO CONPSDKEHMS 3a1a4, KOTOPhIE paHee PelIalnch B pa3HBIX
Hay4HBIX COOOIIECTBAX IPAKTHYECKH H30JIMPOBAHHO.

forapudbmnyeckii cnoi Puc. 1. Cxema npo-

" LLecCcOB, KOHTPONMpYIo-
LLMX NepeHoC MeTaHa
13 03epa B aTMoChepy

re——. OcTaTodHbill norapudhmudeckinii cnol

" CABMIOBLIA
_NOrpaxcnon

i “ )]

- By nscagnonstie

HaME peHIs
Hosbii Norparcnoi

MepemeluaHHbIli cnoi

CrpatudmumpoBaHHelin  CH4, CO2:
cnow ny3blpbKy, Andychysna

’ BaKreprn-MeTasorensl

« CONTEN




Y1CJIEHHOE MOOE/IMPOBAHUE 3MUCCUN METAHA N3 O3EPA

Paspaborannas panee oqHOMEepHast Mozelh BojoeMa (Stepanenko et al., 2011) BkiTrouaet, moMuMo orrica-
HUSI OCHOBHBIX TEPMOIMHAMHYECKHIX MPOLIECCOB B TeJe BOoeMa (BKITIOUast TypOyJIeHTHOE IEpeMEIINBAHHUE 110
k-&¢ Monenm), B I€OBOM M CHE)XXHOM ITTOKPOBE, B HIDKENSKAIEM CJIOEC TPYHTA, TAKXKE OZHOMEPHYIO MOJEIh
TIPOM3BOJICTBA, IEPEHOCA M CTOKA MeTaHa. [10X0/1bI K ONMMCAHUIO MPOU3BO/ICTBA U OKHCIICHHS METaHa 3anMCT-
BOBAHBI M3 aHAJIOTHYHBIX pabOT 10 OOJIOTHBIM YKOCHCTEMAM, 32 HCKIIOYEHHEM CITydasi TEPMOKAPCTOBBIX 03€p
(monmpobuee cm. B Stepanenko et al., 2011). BepTukansHbIi IEpeHOC METaHA OCYIIECTBIACTCS TUQPy3ueit mo
k-& Mozenu n my3bIpbKaMy 10 alanTHPOBAaHHOW Moaenu Makl naHuCA.

B nacrosmei pabote, Onarogaps HaTHMIUIO JaHHBIX HAOMIONEHUH, TI00E3HO MPEAOCTABICHHBIX KOJUIETa-
Mu u3 YauBepcurera Boctounot @unnsaanu (Dr. N.Shurpali), 6pi1a ocymecTBieHa OIieHKa Ka9eCcTBa MOJCITH
u ee KanuOpoBKa. JlaHHbIE HAOMIONCHNH BKIIIOYAIOT BCE OCHOBHBIE METEOPOJIOTHUECKHIE BETMINHBI, CyMMap-
HYIO COJIHEUHYIO paJIfallfio, TEMIIEpaTypy BOJBI M TOTOK METaHa, M3MEpEHHbIE Ha o3epe B MecTHOCTH Ceiina
(pecmry6muka Komu) B 2007-2008 rr. KanubpoBka mpou3BoaIIach M0 OTHOMY IapaMeTpy B GopMyse s po-
M3BOJICTBA METAaHA B JIOHHBIX OTJIOKEHUSX IJISI HAWITYUIIIETO COOTBETCTBHSI PACCUNTAHHBIX ITOTOKOB METaHa B
arMoc(epy HaOTFOICHHBIM.

Ha pucynke 2 m300paxeH BpeMEHHOH XOJI TeMIIEpaTypsl M ITOTOKa METaHa I10 Pe3ylbTaTaM pacyeToB U JIaH-
HBIM HaOmoneHuit. [1o mprYuHe OTCYTCTBUS HATYPHBIX JAHHBIX O H3TyYEHHIO aTMOC(EPBI, 3Ta BETMINHA PACCUH-
THIBAJIACH PA3INYHBIMH (HPOPMYIIAMH, ¥ HEOTIPEEICHHOCTBIO B 3HAYEHNIX BCTPEYHOTO M3IYUCHHUS OKa3aIoCh BO3-
MOKHBIM B 3HAUUTEIBHON CTENEHN OOBSICHUTD 3aHVKEHHIE MOJIEIBIO TEMITEPATyPhl TOBEPXHOCTH Booema. UyBcCT-
BUTEIIFHOCThH TEMIIEPATYpPhI BOIOEMA (TeMIepaTypa JHa M TIOBEPXHOCTH OTIMYAIOTCS ClIad0 M3-3a HHTCHCHBHOTO
MepeMeIBaHmA) K KO3(Q(HUIHEHTY 3KCTHHKINKA KOPOTKOBOJIHOBOHM paJHalliy OKa3alack O4eHb c1aboi. B To ke
BpeMsi, TOTOK METaHa B arMoc(epy BapbUpOBAJI B 3aBUCHMOCTH OT 3TOH BEMUYHMHBI B 3HAYUTEIIHHO OONBIINX Mpere-
nax (PUCYHOK 2), BKJIIOYAsl TTOSIBJICHNE HOBBIX MAKCUMyMOB. TakuM 00pa3oM, MTHOBEHHBIH ITOTOK METaHA OYCHb
YyBCTBUTEJICH K N3MEHEHNIO METEOPOJIOTMUECKOTO BO3ICHCTBYSA, 1 CBS3aH C HUM CYIIECTBEHHO HEJIMHEHHO M3-32
HEJMHEHHOCTH TypOYJIEHTHOTO 3aMBIKaHHs B MOJIENHN BofoeMa (TypOyJIeHTHOTO IEpEMEIIMBAHHS B IPHPOJIE).
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Puc. 2. Cnesa: TeMneparypa noBepxHocTH o3epa Ceilaa npy UCMoNb30BaHWM PasfiMyHbIX NapamMeTpu3aLmil U3nyyeHus aT-
Mocdepbl; CpaBa: CyMMapHBIA NOTOK MeTaHa B aTMocdepy Npu passiMyHbIX 3HaUeHUAX KoIGHULMEHTA IKCTUHKLMM KOpOT-
KOBOJIHOBOM paguaumu. Kpyble — pe3ynbTaTbl MOLENMPOBaHHA, KPYHKU — [laHHbIe HabnioAeHuA.

BMXPEPA3PELLAIOLLEE MOOE/IMPOBAHUE MOMPAHNYHOIO CJT0OA HAL O3EPOM

[Tpn nomomu Buxpepaspemnratorieii Mmonenu UBM PAH — HUBIL] MI'Y mpoBenens! pacueTs! crparudu-
LIUPOBAaHHOM TypOYIEHTHOCTH Ha/l OOBEKTOM, MMUTHPYIOIINM JIECHOE 03€p0 MaJIoro pasmepa. CxeMaTuiecKku
MOZIETIMPYEMBIH Ipoliecc N300paskeH Ha puCyHKe 1.

TypOyneHTHOe TeueHre Haj BepXyIIKaMH JIEPEBbEB B CIIydae HEUTpaIbHOU cTpaTH(UKANK MOXKHO OXa-
pakTepu30BaTh TPEMsI Pa3MEPHBIMH MapaMeTpaMu — CKOPOCTBIO TpeHus! U., BEICOTOH BeITecHEHHs D, 1 mapa-
METPOM LIEPOXOBATOCTH Z,,. OCHOBHAsI 0COOEHHOCTH TypOYyJIEHTHOTO HAaTEKaHM C Jieca Ha 03epOo 3aKJII0YacT-
Csl B CYIIECTBEHHBIX (Ha HECKOJIBKO MOPSIKOB) PA3IMIMIX MEXK/Ty 3HAUCHUSIMHU IIEPOXOBATOCTH PaCTHUTEIHHO-
TO IOKPOBA U MOBEPXHOCTU BOIBL Zy, >> Z;, a TAKXKe B HATMUUH HAJ| JIECOM CJOSI BBITECHEHUSI 3HAUUTENIbHON
tomumHbl D, ~h. Ha BeicoTax z < D, BHYyTpH pacTUTEIHHOTO TOKPOBAa CKOPOCTh BETpa Maja, OITOMY B 3aj1aue
pacdera CTaTUCTUYECKUX XapaKTePHCTHK TypOYyJICHTHOCTH HaJl 03€POM B IIEPBOM NPHOIMKEHUH MOXKHO TIpe-
HeOpedb 0COOEHHOCTSAMH TEUESHUSI MEXK/TY JAEPEBBSIMH.

TypOynentHoe TedeHue ¢ 3agaHHbIMH napaMmerpamu U., D ¥ z 1 MOXXKHO CTEHEpUpPOBATh MPU ITIOMOIIH
LES-monenu (I'tazynos, 2014a; ['ma3yHoB, 20140), pacrionarast Ha TOBEPXHOCTH MAaCCHUBBI TNIOX000TEKAEMbIX
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00BEKTOB ¢ BBICOTOH 4 > D. I1pu 3TOM, NU3MEHSISI INIOTHOCTD 3aIIOIHEHHS IIOBEPXHOCTH OOBEKTaMH, MOXHO TI0-
J100parh Takyo KOH(GHUTYPALHIO, IPU KOTOPO# COOTHOMICHUS Z,,, / h v D,,/ h Giu3Ku K HAOIIOIaeMbIM 3HAYCHH-
SIM M HaJI JIECHOH PacTUTEIHHOCTBHIO.

HesaBucumo ot hopMbl 00BEKTOB, CO3NAFOIINX TPEHUE Ha IOBEPXHOCTH, HaJl HUMU (OpMHUpYETCS JIoTa-
pudmMudeckuii npoduiib cpeaHeit CKOPOCTH:

<U>:U* z-D

In
K

(1
ow

B nenom cxema MocTaHOBKU YHCIEHHBIX PacyeTOB BBINNIAEINA TAaK, KaK 9TO MPEICTaBIEHO Ha PUCYHKE 3.
TypOysaeHTHBIN HaOeraronMid OTOK TeHEPUPYETCs BCIIOMOraTeibHOM yrciaeHHoi LES-Monensio ¢ noskorne-
PHOIMUYECKMMHU TPAHUYHBIME YCIOBUSIMH. B Mozenu (a) 3aaeTcs nepuoIuuecKuii MacCuB 0ObEKTOB C 00JIb-
II0H a3pOAMHAMHYECKOHN IIEPOXOBATOCTHIO. DTO MO3BOJISET MOMYYUTh COMIACOBAHHOE C MOAEIBHOM THHAMHU-
KO HeCTal[MIOHAPHOE IPaHMYHOE YCIIOBHE Ha JIEBOM rpaHuLe Moieny (0) CO CTaTUCTUYECKUMH XapaKTepUCTH-
KaMH, IPUOIMIKEHHBIMU K XapaKTEepPUCTUKaM TypOyJICHTHOTO TeUeHHs HaJl IECHOW PacTUTENIbHOCTHIO. [laHHbIe
Mojenu (a), B3AThIC B OAHOM U3 BEPTHUKAJIbHBIX CCYCHHUH, MEPEAAlOTCs B Moje/b (0) Ha KaKI0OM BPEeMEHHOM
11are ¥ UCHOJIb3YIOTCSI B KaUeCTBE MPAaHUYHBIX YCIIOBHI Ha JICBOH rpaHHIIe pacueTHO oonacT (0).

~ @ T~ (6)

PucyHok 3. CxeMa pacyeTa TypbyneHTHOro TeHeHWA NpU HaTeKaHWUK C NOBEPXHOCTU C BOMbLLON LLIEPOXOBATOCTbIO, 3alaHHO
fIBHbIM 06pa30M, Ha NOBEPXHOCTb C MajIoW LLIEPOX0BATOCTbIO, 3aAaHHO NapaMeTpuyecku. LiBeToM HaHeceHa BeM4MHa npo-
[I0/TbHO KOMMOHEHTbI CKOPOCTY BETPa (MrHoBeHHbIe faHHble LES-Mofenu B 0qHOM U3 BEpTUKalbHbIX CEYEHMIA). B HMHeN
4acTU PUCYHKOB HaHECEHbI IMHWM TOKA. benble NPAMOYrofbHUKM — 3a[jaHHble 06bEKTHI.

«O3epo» pacrooKeHo B LIEHTPEe pacueTHON obnacty (0) U Hpe/CcTaBiIsIeT COOO0M AIUTHUIIC C HOIYOCsIMHU a =
200 M 1 b = 60 M. «O3epo» OKpyKEHO 00beKTaMK TOM ke (POPMBI U pa3Mepa, 4To U 00beKThl B 00macTu (a). Ce-
TOYHBIH pa3mep oOnact (0) B OCHOBHBIX pacyerax coctaBisul 1024x512x128 wmu 512x1024x128 y3ioB, 1mar
paBHOMepHO#H ceTku A, = 0.5 M 110 BceM TpeM NMPOCTPAHCTBEHHBIM HaIpaBieHUsM. BbruucieHns npoBoanInCh
Ha cyneproMmbiorepe MI'Y «JloMoHOCOBY ¢ rcnonb3oBanueM 110 2048-Mu siiep B mapasieTsHoM pexime (Boe-
BOZIMH U 1p., 2012). MuaTerpupoBanue mpoBoxmiock ¢ marom 0,025 cexyHap! Ha 1 9ac MOAEIBHOTO BPEMEHH.

Bbuti mpoBeieHbl pacyeThl MPH YCTOHYMBOM, HEUTPAIbHOI U HEYCTOWYHMBOW cTpaTH(UKALUU HaJ 03e-
pom. Haubosnee BaxkHbiit 3¢ deKt, 0OHapyKEHHbIII Ha OCHOBE aHAJIM3a MOJEJIBHBIX JAHHBIX, 3aKJIIOYACTCs B
c11aboi YyBCTBUTEIBHOCTH CTAaTUCTUYECKUX XapaKTEPUCTHK TypOyJEHTHOTO TEUEHUS HAJl HEOAHOPOIHOH I10-
BEPXHOCTBIO K IIOTHOCTHOHM cTparudukanuy. OTo 00yCIOBIEHO TEM, YTO 3HAYUTENIbHAS 4acTh I'eHEepaluu
KUHETHYECKOW SHEPruu TypOyIEHTHOCTH HaJl MEJIKOMAacIITaOHBIMH JIGCHBIMH O3€paMH CBf3aHA CO CIBHIOM
BETPa, PAcHOJIKCHHBIM Ha BHICOTE AEPEBbEB. DTOT MEXaHM3M O0ECIIeUMBaeT ropa3fno 0ojiee HHTEHCHBHOE
TypOyJICHTHOE TIepeMellINBaHue HaJl IOBEPXHOCTHIO 03epa, YeM IIepeMeNlIMBaHNe Hal OTHOPOAHOH OBEPXHO-
CTBIO C TEMH )K€ a3POANHAMHYESCKUMH XapaKTEPUCTHKAMH.

Eme oquH BaXHBII BBIBOJ, CJICIYIOIINN U3 PAacUeTOB, KacaeTCsi HHTEPIIPETAMN Pe3yIbTaTOB HaTyPHBIX
IyJbCAIIMOHHBIX M3MEPEHUH HaJ IMMOBEPXHOCTHIO BOJOEMOB. BEIIIO 00HApYXeHO, YTO TypOyJIeHTHbIE IIOTOKU
UMITYIIbCa, JaXKe Ha CPABHUTEIBHO HEOOIBIIOM YIaJeHHH OT OBEPXHOCTH 03€pa, CYLIECTBEHHO OTIMYAIOTCS
OT ITOTOKOB 4Yepe3 MOBEPXHOCTh 03epa. [IpiMeHeHne cTaHAapTHRIX METOAUK U3MEPEHHS IOBEPXHOCTHBIX 10~
TOKOB, IIOAPa3yMeBaIOLINX PACIIOIOKEHHE JATYUKOB Ha BBICOTE ~1,5 M, MOXET NIPUBECTH, TAKUM 00pa3oM, K
0oNBIIOMY 3aBBIICHUIO MX 3HaYeHHH. CHCTeMaTHuecKas IOrpeIIHOCTh M3MEePEHN (3aBbIIIaloIas 3Ha4YeHHE
HanpsHKEHUS TPEHUS Ha TIOBEpXHOCTH B 1.6-1,7 pa3a) OyzmeT mpucyTCTBOBATh AaXKe Ha 3HAYUTEIIEHOM PaccTos-
HHUHM OT Oepera, B 25-30 pa3 mpeBsbIIIaoIieM BbICOTY JePEBbEB.
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