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Abstract

The paper is devoted to a numerical study of the influence of surface heat fluxes on the riverine thermal bar dynam-
ics in Kamloops Lake. Computational experiments have shown that during the thermal bar formation and initial stage
of its evolution the heat energy and impulse of the river flow are the key factors of the hydrodynamic process. When the
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CeKkuma 5. MogenvposaHue npoueccoB B atMocdepe 1 rugpocoepe

thermal bar moves to the central zone of the lake the influence of heat fluxes actively interacting with water surface
strengthens. The thermal bar backwards movement during night time is associated with the lack of solar energy during
that time as well as with low values of the longwave radiation and latent and sensible heat fluxes.

TernooOMeH Mexly 03epoM U aTMoc(epoil OCYIIEeCTBISIETCS MOCPEACTBOM PAIUALIMOHHOTO U TypOy-
JICHTHOTO TIOTOKOB TeIu1a [1]. DTH MOTOKH UTPAFOT BAKHYIO POJIb HA POpMHUpOBaHKE TepMOOapa B BECEH-
He-JIETHUH NEepUoJl, TaK KaKk OHU CIIOCOOCTBYIOT MPOTPEBY MOBEPXHOCTHBIX CIOEB 03epa A0 TeMIIEPaTyphl
MaKCUMaIbHOH MIoTHOCTH, Onn3koit 4°C. Tepmobap mpencTasisier co0oi y3Kyto 30HY B TITyOOKOM 03epe
YMEPEHHBIX UIUPOT, B KOTOPOW MPOUCXOIUT NOTPY>KEHHE BOJIbI, UMEIOIIEH MAaKCUMaJIbHYIO IJIOTHOCTh, OT
MOBEPXHOCTHU 0 JHA.

[lenpro maHHOM PaOOTHI SABISETCS YMCICHHBIN aHATN3 BIUSHUS MapaMeTPHU3aIiil TeIUIOBBIX TTOTOKOB
[1-3], 3amaBaeMbIX Ha MOBEPXHOCTHU 03€pa B KOMILJIEKCHOW Herujapocraruueckoi 2.5D mozaenu, Ha pa3Bu-
Tue Tepmodapa B ozepe Kammyrc.

Heruapocrarnueckass maremarnueckass MOJAENb Il BOCIPOM3BEICHUS TUIPOJUHAMUYECKUX MPO-
LIECCOB B INIyOOKOM O3epe, yuuThIBarolas BiausHue cuiibl Kopuonuca, cBs3aHHOM ¢ BpallleHueM 3eMJy,
W 3amnucaHHas B npubnuxkeHun byccuHecka, BKIo4aeT B ceOs ypaBHEHHs] HEPa3phIBHOCTH, KOIUYECTBA
JBUKCHUS, SHEPTUH, OanaHca coleHocTH B o3epe [4]. [Toriomnenne KOpoTKOBOIHOBOW paJiHalliy paccyuu-
ThIBaeTcs mo 3akoHy byrepa—JlamOepra—bspa. B kauecTBe ypaBHEHUS COCTOSHHS BbIOpaHO ypaBHEHHUE
Yena—Mwunepo, npunsitoe UNESCO.

O3epo Kamnync HaxonuTcs Ha roro-3anazne Kanaas! B 340 kM ceBepo-BocTOouHee BankyBepa u pacmo-
JokeHo Mexay 50°26> — 50°45° ¢. m. m 120°03° — 120°32)» 3. 1. 0 TeUeHHIO peKr TOMIICOH.

[Ipu mpoBeeHnH pacyeToB MPEANOIAraeTCsl, YTO B HAYaIbHBIM MOMEHT BPEMEHHN CUCTEMA HAXOAUTCS
B COCTOSIHMM ITOKOSI U Y/IOBJIETBOPSIET 3aJJaHHBIM IOJISIM TeMIleparypbl U conéHoctu. HauanpHoe pacnpe-
JieJIeHne TeMreparypsl B o3epe Kamiync umeer mocTtostHHOE 3HaueHue, paBHoe 2.4°C, B TO Bpemsi Kak
TeMmIeparypa Bozbl B peke coorBeTcTByeT 3.6°C u pactet Ha 0.2°C B nenb. Pexa TomncoHn Bragaer B 03epo
co ckopoctbio 0.01 M/c, MuHEpanm3aIys Bojbl B 03epe u B peke coctapisieT 0.1 r/kr. Koadduruent noro-
[IIEHUs TIPOHUKAIOIICH B BOLY COMHEYHOM paauaruu — 0.3 M.

B kauecTBe JOKaJIbHBIX aTMOC(EPHBIX JAHHBIX BhICTyMHaeT HHGOpMAIU U3 apXHBa MOTOAHBIX YCIIO-
Buii Meteoctannuu . Kammymce (50°41° .., 120°20° 3.1.) B mepuog ¢ 01.04.2001 mo 10.05.2001 r. (http://
meteo.infospace.ru). [Io nMeromumMcss METEOJTaHHBIM O TEMIIEPATYPE BO3/LyXa, OTHOCUTEJIbHOMN BIaXKHOCTH,
arMoc(epHOM N1aBJICHHH, O0JAUHOCTH, CKOPOCTU M HAIPaBIIEHUS BETPa BBHIYMCIICHBI 3HAYEHUS JIMHHO-
BOJITHOBOH pajinaliiiy, HOTOKOB CKPBITOrO M YyBCTBUTEIBHOTO Teruia no MozaeasiM Goudsmit G.-H. et al. [2]
(momens Nel), Hodges B. [3] (momens No2) u Ji Zh.-G. [1] (Mmomens Ne3).

[To ompenenenuto TepModap BO3SHHKAET B TOM MECTE, TAe TemIepaTypa BOIbl OJHM3Ka TeMIieparype
MaKCUMaJIbHOU TJIOTHOCTU. COMIACHO MOJIOKEHUIO TEMITEpaTyphl MAKCUMAJIbHOW TUIOTHOCTH Ha MOBEPX-
HOCTH 03epa (cM. puc. 1) repmobap popmupyercs nociie 4 pacueTHbIX CyToK. B HauanbHOM cTaguu (10 9-x
pacueTHBIX CYTOK) BCE€ 3 MOJIEIH MPAKTUYECKU OJMHAKOBO OMMCHIBAIOT MPOIIECC IBOIIOIUU TepMobapa. B
00JIaCTH BIAJICHUS PEKHU KIIIOUEBYIO POJIb UTPAIOT TEPMOTUIPOIUHAMUYECKUE XaPAaKTEPUCTUKU MPUTOKA,
KOTOPBIC SIBIISIOTCS TIIABHOM MBIDKYIICH critoit. [1o Mepe ynaneHnus tepmo0apa oT yCThsl peKU B IIEHTPATb-
HYIO 4acTh 03€pa UMITYJbC M SHEPTHUs MPUTOKA HAYMHAIOT OclabeBaTh, U YCUIIMBACTCS BIHMSHHIE TEIJIOBBIX
MOTOKOB, KOHTAKTUPYIOUIMX C BOIHOW MOBEPXHOCTHIO. [ padMKu ropu30HTAIBEHOTO MIEPEMEIICHUS TEMIIE-
parypbl MaKCUMaJIbHOM IUIOTHOCTH MOKA3bIBAIOT, UTO JBHKEHHE TEPMOOAapa B HOUHOE BpeMsl 3aMeIIseTCS.
Ha Bropoii monoBuHe HHTEpBaa Mepruoaa MOASINPOBAHUS MOKHO OOHAPYKUTh U 00paTHOE TIepeMelIeHIe
TepMoOapa HOUbIO (B HAIIPABJIICHUHU K Oepery).

Takum 006pa3oM, MOXKHO 3aKIJIFOUUTh, 4TO 110 Mozeau Nel TepmMobap pactipoCTpaHsIeTcsl C HAMMEHBIICH
CKOPOCThI0. BbICOKHE 3HaYeHHs TOTOKOB CKPBITOIO M YyBCTBUTEIBHOIO Teruia Moaean Ne2 criocoOCTBYIOT
WHTEHCUBHOMY IPOJIBIKCHUIO TepMoOapa B IEHTPaIbHYIO YacTh o3epa. Pesynsrarel monenu Ne2 HOCAT
MIPOMEKYTOUHBIM XapakTep U 0osiee coracyroTes ¢ pesyiabratamu Monaenu Nel. PacxoxaeHue mosioskeHus
TEMIIEPATYpPbl MAKCUMAJIBHOM IJIOTHOCTH Ha IMMOBEPXHOCTH 03epa Ha 40-e pacueTHble CyTKH 10 Mozaenu Nel
u 2 coctaBuiio 750 m, mo moaeau Nel u 3 — 200 m.

287


http://meteo.infospace.ru
http://meteo.infospace.ru

KnuMmatonorua v rnaumonorva Cubvpu. MexgyHapoaHapoAHas Hay4YHasA KoHpepeHUms

HccnenoBanne BRIIOTHEHO B paMKax roc3ananus MuHoOpHayku Poccun Ne5.628.2014/K.

7000

6000

5000

4000

3000

2000

Danfiol i &a 1o 600y 0488 (1)

1000

0

(1) - Goudsmit G.-H. [et al.]
(2) - Hodges B.
(3) - JiZh.-G.

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Adai y (fooée)

Pucynox 1. Jlunamuxa eopuzonmanbHozo nepemewjerus mepmodapa Ha no8epxHocmu 03epa

Jluteparypa

[etal.] // J. Geophys. Res. 2002. V. 107. Ne C12. P. 23-1-23-13.

1.
Sons, 2008. 676 p.
2.
3.
4.
YK 519.715

YUCJIEHHOE MOOEJIMPOBAHUE PEHHOIO NOTOKA

Yypykcaesa B. B.
Tomckuii 20cy0apcmeeHHbll YHUGepcumem
2. Tomck, np. Jlenuna, 0. 36, e-mail: chu.vv@mail.ru

NUMERICAL MODELING OF THE RIVER STREAM

Churuksaeva V.V.
Tomsk State University, e-mail: chu.vv@mail.ru

Key words: numerical modeling, turbulent flow, depth averaged shallow water model

Abstract

This work presents a mathematical model and a finite volume solver to compute the turbulent river flow. The math-
ematical model is based on depth averaged Reynolds equations for viscous flow enclosed with depth-averaged k-ep-
silon turbulence model. The mathematical model and the solver proposed have been applied to modeling the turbulent
flow in small shallow river. The results of the calculations represent flow patterns observed in studying river flows and

show agreement with general concepts.
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