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Abstract

RAVINA,CAROLINAB., and MARVELD. BURTIS. 1992. Selected translatedabstracts of
Russian-languageclimate-changepublications:I. Surfaceenergy budget.
ORNL./CDIAC-57;Proceedings,RIHMI-158. Carbon DioxideInformationAnalysis
Center,Oak Ridge NationalLaboratory,Oak Ridge,Tennessee. 62 pp.

This reportpresents abstracts(translatedinto English) of importantRussian-language
literatureconcerningthesurfaceenergybudgetas it relatesto climatechange. In
additionto the bibliographiccitationsand abstractstranslatedinto English,this report
presentsthe originalcitationsandabstractsin Russian. Authorand title indexesare
included,to assistthe reader in locatingabstractsof particularinterest.

PABHHA K.S.H M.J_.5EPTHC. 1992. Bbl6opo_HbleaHHOTalJ,HH pyccKOR3blqHblXny6nHKa_HR
no H3MeHeHHRMKnHMaTa:I. npH3eMHblR:3HepI'eTHqeCKHR6anaHc. ORNL/CDIAC-57,
Tpy_lbJBHHHFMH-158._eHTp aHanH3aHH_OpMalJ,HHno yrneKHCnOMyra3y,
OKpH_CKaR Hau,HoHanbHaRna6opaTOpHR,OKpHA_, TeHHeCCH.62 CTp.

OTHeT npe_cTasnReT co6oRc6OpHHKaHHOTal4HRHaH6oneeHHTepeCHblX
pyccKOR3bIHHblXny6nHKal4H_nonpH3eMHOMy3HepFeTH_IeCKOMy6anaHcy Hero csm3H
c H3MeHeHHeMKnHMaTa.ROMHMO6H6nHOI'paC_HHH aHHOTal4HI_,nepeBe_HHblXHa
aHI'nH_CKHI;t R3blK, B OTH{_TBKnlOHeHaOpHl'HHanbHaR 6H_RHOI'pacI:)HR H aHHOTalJ,HH Na

pyCCKOM R3blKe. _rlR 06nel'_leHHg nOHCKa Hy_:HOR aHHOTalJ,HH B c6OpHHK BKnlO_leHbl
aBTOpCKHR HH_eKC H HHD,eKC Ha3BaHHI;1.



Introduction

On May 23, 1972, Richard Nixon, Presidentof the United States,and N.V. Podgorny,
Chairman of the Presidium of the Supreme Soviet of the USSR,signed an Agreement on
Cooperation in tha Field of Environmental Protection Between the United States of America
and the Union of Soviet Socialist Republics. This agreement was to be implemented for the
following areas: air pollution; water pollution; environmental pollution associated with
agricultural production; enhancement of the urban environment; preservation of nature and
the organization of preserves; marine pollution; biological and genetic consequences of
environmental pollution; influence of environmental changes on climate; earthquake
prediction; arctic and subarctic ecological systems; and legal and administrative measures for
protecting environmental quality.

Working GroL_pVIII (WGVIII), established to address the issueof influenceof environmental
changes on climate,now includesfive projects:climatechange;atmosphericcomposition;
radiativefluxes,cloud climatology,and climatemodeling;data exchangemanagement;and
stratosphericozone. The Office of the Deputy AssistantSecretaryfor InternationalAffairsof
the NationalOceanicand AtmosphericAdministrationis the U.S. coordinatingagency for WG

,,"

VIII projects,while the State Committeefor Hydrometeorologyhas been the coordinating
agency withinthe former USSR. The CarbonDioxideInformationAnalysisCenter(CDIAC)
has, since 1990, been activein the WG VIIIprojecton data exchange.

CDIAC's participationin WG VIII activitieshas been facilitated by its participationin the
QuantitativeLinksinitiativeof the U.S. Departmentof Energy'sGlobalChange Research
Program (USDOE/GCRP). CDIAC'srole in this initiativehas been to providethe quality-
assured datasets needed for quantifyingthe relationshipbetweenchangesin atmospheric
compositionand changesin climate. In supportof this role, CDIAChas been collaborating
with researchinstitutionsin the former USSRto identify,quality-assure,document,and
package selecteddata sets as CDIAC numericdata packages(NDPs). In 1991,CDIAC
publishedthe NDP Atmospheric COz ConcentrationsDerived from Flask Samples Collected at
U.S.S.R.-OperatedSampling Sites (ORNL/CDIAC-51,NDP-033),compiledby ThomasA.
Boden of CDIAC,withdata contributedbyA. M. Brounshtein,E. V. Faber,andA. A. Shashkov
of the Main GeophysicalObservatory(St.Petersburg,Russia). This NDP presentsdaily
atmosphericcarbondioxideconcentrationsat four sites- TeriberkaStation,Ocean Station
Charlie, BeringIsland,and KotelnyIsland. CDIAChas alsohostedvisitsby Russian
scientists,and CDIACstaffhave visitedRussiangeophysicalresearchinstitutionsand data
centers.

CDIAC senta surveyto 172 researchersin elevencountriesinwhichtheywere asked to
suggest data setsthat would be of particularimportanceto the quantificationof the links
between changesin atmosphericchemistry,the Earth's radiativebal=_nce,andclimate,but
that were of limitedusefulnessbecauseof problemswith availability,documerJtation,or
quality,or that did not currentlyexistbutcould be compiledfrom separateextantdata sets.
More than one hundreddata sets were suggested,in areas rangingfromclimateand the
cryosphereto the Earth'ssurfaceor coverand trace gas emissionsandconcentrations.This,
and a follow-up,survey,indicatedthat researchersinthis areawere especiallyinterestedin
the Earth'ssurface energybudget,clouds,aerosols,and generalci,culationmodels.
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To respondto the interestin these four areas, CDIACandthe Ali-RussianResearchInstitute
of HydrometeorologicalInformation-- World Data Center(RIHMI-WDC)in Obninsk,Russia,
began a collaborativeprojectto producea seriesof dual-languagebibliographiesof Russian
literaturethat had not previouslybeen translatedintoEnglish. This projectincludedthe
assignmentof RIHMI-WDCtechnicaltranslatorCarolinaB. Ravinato CDIAC to workon these
bibliographies.As partof thiswork, CDIACand RIHMI-WDCdecidedto evaluatenew
personal-computer-basedsoftwareto translatefrom Russianto English. This report is the
resultof that project;it is hopedto producefuturereportson clouds,aerosols,and general
circulationmodels

ii.
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BBeeHHe

23 Mali 1972r. Npe3HD.eHT CoeJ3.HH_HH61XWTaTOB AMepHKH PH4aprlHHKCOH kt H.B.
no_r'OpHbIR, npe_ce_aTen6 I']pe3H_lHyMa BepxoaHorO CoaeTa, no_nHcanH cornaweHHe 0

CoTpy_iHH4ecTBe a o6nacTH oxpaHbl oKpy)KaK_u_eR cpe_6=Me)Krly COe_HH_HH61MH
WTaTaMH AMepHKH H COIO3OM COBeTCKHX COU,HanHCTHHeCKHX Pecny6nHK. Col-nauJeHHe

Kacanocb cne_yK)_Hx 06nacTeR: 3ar'pg3HeHHe BO3/3,yxa; 3ar'pg3HeHHe BO_bi; 3ar'pg3HeHHe
oKpy_KaK)u_eR cpe_6J, CBR3aHHOeC ceFibCKHM XO3RI;1CTBOM;yny4weHHe COCTORHHR

oKpy>KaK)u_eRcpe_,61ropo_oB; coxpaHeHHenpHpo_61H CO3_IaHHe3anoBe_HHKOB;
3aI'pR3HeHHe oKeaHa; 6HonoI'HqecKHe H reHeTHHeCKHe nocne_cTBHR 3aI'pR3HeHHR

oKpy)Ka_ou_e_cpe_6_;BrlHRHHe H3MeHeHHR oKpy)KaK_u_e_cpe_6_Ha KrIHMaT; apKTHHeCKHe
H cy6apKTHHeCKHe 3KOROI'HHecKHe CHCTeMbI_ a TaK )Ke IOpH_HHeCKHe H

a/_MHHHCTpaTHBHble Mepbl no oxpaHe Ka4eCTBa oKpy)KaK)u_eRcpe_6=.

Pa604aHrpynna VIII (PI- VIII), CO3J:laHHaH_lng Hccne_OBaHHH npo6neM61BnHHHHH
H3MeHeHHH oKpy)KaK)u_eR cpe_6_ Ha KtlHMaT, B HaCTORUJ,ee BpeMR BKrllOqaeT nHTb

npOeKTOB: H3MeHeHHe KnHMaTa; COCTaB aTMOCCl:)epbl;pa_HalJ,HOHHble nOTOKH;

KnHMaTOrlOr'HH o6rIaHHOCTH H KtlHMaTHHecKoe Mo_erlHpOBaHHe; ynpaBneHHe O_MeHOM

£1aHHblMHH cTpaTocc_epH6_R O3OH. AnnapaT 3aMeCTHTenR llOMOUJ,HHKa ceKpeTapg no

Mfi)K_yHapOJ3,Hb=M£[enaM HaL_HOHanbHOI'OynpaBrleHHg no H3yqeHHiO oKeaHa H

aTMOC_epbl HBnHeTCH Koop_HHHpylO_HM OpI'aHOM _rlH npOeKTOB PI- VIII S CWA, a B
6blBLUeM CCCP 3Ty porlb BblnOrlHHrl l-ocy_lapCTBeHHblR KOMHTeT no I'H_pOMeTeoponorHH.

Ha4HHaHC 1990r., L_eHTpaHanH3aHHC_OpMaL_HH110yl'rleKHCrlOMyra3y (_AH) aKTHBHO
y4aCTByeT B npoeKTe PI- VIII no O6MeHy _aHHblMH.

Y4aCTHe_AH a _eHTen6HOCTH PI- VIII yCHnHBaeTcH y4aCTHeM L_eHTpa B nporpaMMe

KOrlHHeCTBeHHble CBR3H, pearlH3yeMol;t no HHHL_HaTHBeMI_HHCTepCTBa 3HepFeTHKH CWA B

paMKaX Hay4HO-HCCne_IOBaTenbCKOR nporpaMMbl no rno6anbHb_M H3MeHeHHRM

(USDOE/GCRP). Y4aCTHe L_AHs npor'paMMe COCTOHT B npe_locTaBrleHHH
OTKOHTpOrlHpOBaHHblX MaCCHBOB D,aHHblX, HeO_XO/],HMblX _rlR KOFIHHeCTBeHHOr'OOI'IHCaHHR

CBR3H Me>Kay H3MeHeHHRMH COCTaBa aTMOCC_epb_ H H3MSHeHHRMH KnHMaTa. _ng

BblnOnHeHHR OTOR 3a_l,a4H _AH COTpy_HHHaeT C Hccne_OBaTetlbCKHMH yHpe;_/3eHHRMH B

6blBUJeM CCCP, BblnOrlHgR pa6oTy no ROHCKy, _OKyMeHTHpOBaHHIO H KOMROHOBKe

Bbl6OpO4HblX MaCCHBOB _aHHblX B BH/3,e naKeTOB IJ,H_pOBblX /:laHHblX (nl.J,_,) _AH. B 1991

r. _AH ony6nHKoaan I'11.1,_no KOHL_eHTpaL_HHaTMOC_epHoI'O yrneKHcnol-o I-a3a,

H3MepeHHOI'O no _anOHHblM o6pa3u, aM, OTo_paHHblM Ha cOBeTCKHX CTaHU.HHX

(ORNL/CDIAC-51, NDP-033),KOTOpUR66=n nO_U'OTOBrleH TOMaCOM A. 5oy_eHOM,
CoTpy_HHKOML_AHHa OCHOBe_IaHHblX, npe_oCTaBrleHHblX A.M. BpOyHLUTeRHOM,

E.B._ba6epoMH A.A. WaUJKOBblM,CoTpy_HHKaMH l-rlaBHOR I'eo_H3H4eCKOI;t O6CepBaTOpHH

(CaHKT-neTep6ypl', POCCHR). _TOT nLJ,_ npe_cTaBrlgeT c060R CyTO4Hble KOHU,eHTpaU,HH
aTMOCC_epHOFO yrneKHct_oro ra3a no _eTblpi_M CTaHU,HRM: TepH6epKa, oKeaHCKaR

CTaHU,HRnoro_6_ HapnH, OCTpOB E)epHHI'a H OCTpOB KoTerlbHblR. L_AH TaK_Ke npHHHMarl

yq_HblX H3 POCCHH, a yq_Hble _AH, B CBOK) oqepe_l.b, noceu_anHI'eocI::)H3H4ecKHeHayHHO-

Hccrle_IOBaTerlbcKHe yqpe)K/:leHHH H u,eHTpbl _aHHblX B POCCHH.
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I/AH HanpaeHn o6sop 172 yH_HblM B 11 cTpaHax, B KOTOpOM co_ep>Kanacb npocb6a

npe£Lno>KHTb MaCCHBbl _aHHblX, npe£1CTaBngK)UJ,He OCO6yK) U,eHHOCTb _rlR

KOnHHeCTBeHHOrO onHcaHHR CBR3eR Me>KD.yH3M6HeHHRMH aTMOC_epHOR XHMHH_

pa_Hau, HOHHOFO6anaHca 3eMnH H KnHMaTa H KOTOpbie Mano HcnorlbSOBanHCb B cHny
pa3HbiX npHHHH: H3-3a npo6rleM _OCTynHOCTH D.aHHblX, HX cna60R /;IOKyMeHTHpOBaHHOCTH,

nnoxoro KaHeCTBa HrlH CI:)aKTHHeCKOI'OHX OTCyTCTBHR; npH_3TOMHX MON(HO 6blrlO

CKOMROHOBaTb H3 HMelOLU,HXCR pa3po3HeHHblX MaCCHBOB. _blrlO npe_no>KeHo6onee CTa

MaCCHBOB _aHHblX, OXBaTblBalOU_HXCaMble pa3HOO6pa3Hble O6rlaCTH: OT MaCCHBOB no

K£1HMaTy H KpHOCC_epe _O MaCCHBOB npH3eMHblX p.aHHblX, no rlOKpOBy 3eMrlH, Bbl61:)OCaMH
KOHLLeHTpaI_HHMarlblX I'a3OBblX COCTaBrlRIOLILHX. 3Ta pa6oTa H nocne_oBaBluee 3a Hell

06crle_oBaHHe noKa3anH, HTO _rlR yH_HblX, pa6OTalOllLHX B 3TO_I o6naCTH, HaH6onbuJH_

HHTepec npe_ICTaBnRK)T cne_lyK)_He HanpaBrleHHg: OHepFeTHHeCKHR 6anaHc noBepXHOCTH

3eMnH, o6naHHOCTb, a3po3oriH H MO_l.erlH o6u_eRLIHpKyrlRI_HH.

LITO6bl y_oBneTeOpHTb HHTepecbl yHi_HbaXB _)THX 4eTbtp6X o6nacT_x, LlAH H
BcepoccHRCKHR HayHHO-HCCne.O.OBaTerlbCKHRHHCTHTyT rH_poMeTeoporlorHHeCKO_

HH_OpMal_HH-MHpOBO_ L_eHTp _aHHbaX (BHHHFMH-Ml_) O6HHHCK, POCCHR, pa3pa6oTanH

COBMeCTHblR npOeKT 110Co3_aHHIO cepHH _ByR3blHHbiX 6H6rlHOrpa_3HHeCKHX ny6rlHKal_HR

pyCCKOR3blHHblX pa6oT, KOTOpble paHee He nepeBo_HnHcb Ha aHrrlHRCKH_ R3blK. FIpOeKT

BKnloHart KOMaH_HpOBaHHe KapOnHHbl PaBHHO_, MepeBO_HHL_blH3 BHIAHFMH-MW_,BIIAH
£lrlg paSOTbl Ha_l nepeBo_loM ny6rlHKaL_HI;1. LIAVI H BHHHFMH-MI.U]6smo TaK;,:e pelUeHO
npoBeCTH TeCTHpOBaHHe H OIJ,eHKy HOBOrO MaTeMaTHHeCKOrO o6ecneHeHHR, OCHOBaHHOrO

Ha nepcoHarlbHOR 3BM, no nepeBo_yc pyccKoro R3blKa Ha aHrnHRCKHI;1. HaCTORILLHI;1

OTHeT _lBnReTc_l pe3ynbTaTOM 3TOrO npoeKTa. Ha_eeMcg TaK:*:e B 5y_lyll_eM
ony6rlHKOBaTb OTH_Tbl no O6rlaHHOCTH, a_po3orlgM H Mo_engM O6llLeR LLHpKyrlRI4HH.
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Bnaro£tapHOCTH

OT HMeHH_eHTpa aHanH3a HH_OpMaLLHHno yrneKHcnoMy ra3y (LIAH) H BcepoccHRCKOrO
HayHHo-Hccne_oBaTenbcKOrO HHCTHTyTa rH_lpoMeTeoponorHHecKoR HH_opMaLLHH-
MHpoBoI'o L_eHTpa£laHHblXBHHIAFMVI-M_, KaponHHbl B. PaBHHORH MapBen B. BSpTHC
XOTen 661no6naro,qapHTb Tex, KTO rip,MO HnH KOCBeHHOCo_IeRCTBOBanBb=nycKy OT4i_Ta.

3TO MaRK PHHH3,CoTpy_HHK nporpaMMbl Hccne_OBaHHRrno6anbHoro H3MeHeHHR
KrlHMaTa MHHHCTepCTBa 3HepI'eTHKH CILIA (YnpaBneHHe HCCrte_OBaHH_IB o6nacTH
8Hepr'eTHKH_YnpaBrleHHe HCCrle_OBaHHRrio COCTORHHIO3D,OpOBbRHerloBeKa H 3KOROI'HHp

OT_erleHHe npHpO_IOOXpaHHblXHayK), KOTOpblRRBrIRflCbpyKOBO_HTeneM npOl'paMMbl
KonHHeCTBeHHbmCB_3H,_HHaHCHpOBannpoeKT, B paMKaX KOTOpOrOYAH noh_'HHn
BO3MO)KHOCTbCoTpy_IHHHeCTBaC HayHHO-Hccne/_OBaTerlbCKHMHLLeHTpaMHH I_eHTpaMH
/3,aHHblXB POCCHH.

Pyrtonb_ Pe_TeH6ax (HHHI-MH-MW_) H PoR _eHH (HaL_HOHanbHbIRL_eHTp
aTMOCCI:)epHblXHCCrle_OBaHHI;I),Boynrtep, Konopa_to, RBrlRIOU_HeCRpyCCKHM H
aMepHKaHCKHMpyKOBO_HTerlRMHO6MeHa _laHHblMH,COOTBeTCTBeHHO,B paMKaX Pa60HeR
rpynnbJ VIII (PI- VIII) J:IByCTOpOHHeI'OcorrlaLUeHHfl,nod 31"H_ORKOTOpOI'O6blrl BblnyU_eH
HaCTORLLLHI;10TH_T.

_O6 3TKHHC H P3He TaTaCKO, CoTpy_HHKH annapaTa 3aMeCTHTerlR nOMOUJ,HHKa
ceKpeTapR no Me:>K_yHapO_HblM_enaM Hau.HoHanbHOI'OynpaBneHHgno H3yHeHHIOoKeaHa
H aTMOC_epbl MHHHCTepCTBaToproBnH CILIA (BauJHHrTOH,O.K), KOTOpble B
3HaNHTerlbHORMepe co_eRCTBOBanHHayHHOMyO6MeHy H O6MeHy BH3HTaMHMe)K_y
POCCHeRH COe_HH_HHblMHIIITaTaMH rloJ3.31"Hp,ORPl-V III.

J_<OH PauJ,Po6epT KapneHTep H MapK J'Io_IH,CoTpy_.HHKHYHHBepCHTeTCKOR
Kopnopal_HH no aTMOC_epHblM Hccrle£1OBaHHRM(Boynrlep, Konopa_o), a TaK :>KePoy3
Byn_, COTpyJ:IHHI4aoT_erla 06ecneqeHHR KopnopalJ,HH 8HepI'eTHHeCKHXCHCTeM MapTHH
MapHP.TTa, KOT(_pb_eCO/:IeRcTBy_T 3aKrllOHeHHIO/3OFOBOpOB,HTOc_lenano BO3MO)KHblM
KOMaH_IHpOBKyI'-;_H PaBHHORB CILIA, B YAH.

_Orlb KaHCHpyK, COTpy/:IHHKOT_erleHHFI HayK 06 oKpy:>Kalou_el;tcpeJ::le,pyKOBO/:lHTerlb
Npol'paMMb_ aHanH3a HHCI:)opMalJ,HH OKpH_I)KCKOI;IHa_HOHarlbHORna6opaTOpHH, 6blBUJHR
_lHpeKTOp_AH, KOTOpOMynpHHa£1rle:>KHT3acr_yr-ano Henocpe_CTBeHHOMyBOBrleHeHHIO
YAH Bpa6oTyPI-V III Hno yCTaHOBrleHHIOKOHTaKTOBMe_/:ly _AH HpO_CTBeHHblMH
opI'aHH3a_HRMH B POCCHH.

E.l'l.BenoycHM.B.MaKaposa,COTpy_HHKHBHHHI-MH-MLU_, COCTaBHTern4
_H6rlHoI'pacI:)HHeCKORcnpaBKH Ha pyCCKOMg3blKe.

J_el;trlKaR3ep, COTpy£tHHKL_AH,KOTOpbll;1BblnOnHHnHayHHoepe_aKTHpOBaHHe
aHFnHRCKOrOTeKCTa pec_epaToB.
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TOMM14HenbcoH, COTpy_IH14KI.[AH, KOTOpbI_onpe_len14nnapaMeTpb= o60pyrlOBaH14_14
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O nepeBo14HKe

KaponHHa PaBHHa C 1970 rosa pa6oTaeT B KaHeCTBenepeeo_lHHKaH pyKOBO/;IHTenfl
Fpynnbl onepaTHBHblXnepeBo_ioBBOBcepoccHRCKOMHayHHO-Hccne/_IOBaTenbCKOM
HHCTHTyTe I'H£1pOMeTeoporloI'HHeCKORHH_OpMau,HH - MHpOBOMu,eHTpe £1aHHblX.
BblnyCKHHl_aMOCKOBCKOr'OHHCTHTyTa HHOCTpaHHblXA3blKOB(HblHeJ'IHHr'BHCTHHeCKaA
aKa_eMHfl), HMeeT Tpkt £LHnnoMa:nepeBo_HHKaaHI'nHI;tCKOFOA3biKa,yHHTenfl
3HI'nHRcKor'o fl3blKa cpe_HeA LUKOnblH npeno_aBaTenfl aHI'nHRCKOI'Ofl3blKa

cneL_cloaKynbTeTOSBY3OB.

YCTHblI;tH nHCbMeHHbll;1nepeBo_lHHKMe>K_yHapO_HOFOKnacca. B KaHeCTBenepeBo£1HHKa-
CHHXpOHHCTanpHHgna yHaCTHe B pA_eKpynHblX Me:>K_yHapO£iHblXCOBeUJ,aHHglTaKHX
OpI'aHH3al4HAOOH, KaK Me:>KnpaBHTenbCTBeHHaAoKeaHoI'pa@HHecKaAKOMHCCHR,

BCeMHpHaAMeTeoponorHHecKaA opFaHH3aLLHAH Me)K_lyHapo_Hoe aFeHTCTBOno aTOM, _;
3HepI'HH. COaBTOpaHI'rlo-pyccKoI'O CnOBapACoKpauJ,eHHR. HMeeT pA_ ony6rlHKOBaH_,_'
nepeBo_OB Ha aHr'rlHRCKHI;1R3blKB pa3HblXo6naCTAX HayKHH TeXHHKH,BKnlOHaATaKHS
o6naCTH, KaK nrla3MeHHag CI:)H3HKa,_H3HKa TB_p_oI'O Terla, H PQepHag CI:)H3HKa;
KnHMaTOnOr'HA;oKeaHoI'pac_HA;I'H_ipOnOl'HA;MaTeMaTHHecKoe Mo_enHpOBSHHe;

3al'pg3HeHHeoKpy>KaK)U_eRcpe_lbl, BblHHCnHTerlbHaATeXHHKa H MaTeMaTHKa H MHOI'H¢
_pyrHe.
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the atmospheric circulationover the North u,HpKynRu,HRHa_lceBepHoRHaCTbK)
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cyu.I,eCTBeHHblMH aHOManHRMH B 3HMHHR
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varioushydrometeorologicaland ce3OH. FIpHBe,O.eHblCTaTHCTHKHpa3nHHHblX

I'HD,pOMeTeoponoI'HHeCKHX H
actinometry parameters are given. Their aKTHHOMeTpHHeCKHX napaMeTpoB. C
diurnal, synoptic, and random variability nOMOLU,blO_,HcnepcHOHHOI'OaHanH3anonyHeHbi
estimateswere obtainedwiththe helpof oU,eHKH HX CyTOHHOR, CHHOnTHHeCKOR H
variance analysis. Values of amplitudes, cny4aRHoRH3MeHHHBOCTH. ,O,aHbl3HaqeHHg
phase, and other characteristicsof diurnal aMnnHTy,Qbl, cl:)a3bl,_pyrHx xapaKTepHCTHK
variations of the first three harmonics of Tpi_xnepBbiXI'apMOHHKCyTO_IHOI'OxoD,a
hydrometeorologicalcharacteristicsand I-H_,pOMeTeoponoI'HHeCKHX xapaKTepHCTHK.
diurnal characteristics are given. The PaCCMOTpeHonpocTpaHCTBeHHOe
spatialdistributionof heat fluxesis pacnpeD,eneHHeTenna H ,QaHbl HX oU,eHKHB
considered,and estimatesof their 3aBHCHMOCTHOT COCTORHH_Ino_cTHnaK)u_eR
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approaches to construct mathematical H,O,eHTH_HKalJ,HH. npHBe_l,eHbl
models of the underlying surface (integral) _I,eTepMHHHCTH_IeCKHeno_xo,qbl nOCTpOeHHR
thermal coefficients make it possible to MaTeMaTHNeCKHXMo_eneR no£tcTHnalouJ,eR
forecast the formation of the sought-for noBepXHOCTHC ycpe_I,H_HHblMH
temperature fields in the multidimensional (HHTer'panbHblMH)Tenno(:_H3HNeCKHMH
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of changes in turbulent exchange caused paHee, O6_RCHfleT xapaKTep H3MeHeHHR
by temperature contrast change with Typ6yneHTHOr'Oo6MeHa B CBR3HC
constant velocity better than any of the H3MeHeHHeMKOHTpaCTaTeMnepaTypbl npH
previously known formulas, nOCTORHHOI;tCKOpOCTH.
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O6Hapy>KeHpOCTpa3HOCTHT-p B cnoe
An increasein the inversionlayer HHBepCHH B 3aBHCHMOCTH OT yBenHHeHHR
temperature difference has been foundto CyMM_pHOI'OnOTOKaTenna OT MOp_lB
be dependenton the total heat flux aTMOCc_epy.
increasefrom the ocean to the
atmosphere.
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Simultaneousmeasurementsof turbulent BblnOnHRnHCb CHHXpOHHble H3MepeHHR

heat flux H, mean wind speed uzand air Typ6yneHTHOr'OnOToKaTenna H, cpe_lHeR
temperatureT for 10-m height,water-air CKOpOCTH BeTpa Uz H T-pbrBO3_lyxaT Ha
temperaturedifferenceas wellas wave BblCOTe10M,pa3HOCTHT-pbrBO_lbtH BO3_yxa,
characteristicswere made in the Caspian a TaK)KexapaKTepHCTHK BonHeHHRB
Sea at a distance of 20 km from the shore. KacnHRCKOM Mope Ha paCCTORHHH 20 KMOT
lt was found that the turbulent heat 6epera. HaR_IeHo,4TO KO3_. Typ6yneHTHOr'O
exchangecoefficientCain the formulaH Tennoo6MeHaH =p CpCO& Tu= He RBnReTCR
= pCpCO&Tuz is not constantbut varies ROCTORHHOReenH4HHoRH H3MeHReTCRC
withvaryingstratificationof the water H3MeHeHHeM CTpaTHC_HKaU,HH npHBO_lHOrO
surface air layer. Coincreaseswith cnoRBO3_.yxa.I'lpHyMepeHHOMaeTpe (_109
moderatewind speed (to 9 m/sec"1)and M _") Ce paCTt_TCOCKOpOCTblOaeTpa, npH
decreaseswith highwind (over 9 m/secl), cHnbHblX-(BblUJe 9 M'C't) - y6btBaeT. 3HaqeHHe
The valueof Ce becomessmalleras Ce y6btBaeTnpHnepexo_e OT pe>KHMa
transitionfrom developingto attenuating pa3BHBaK_m,erocR BOnHeHHRK 3aTyxaK)uJ,eMy.
wavestakes place. The Reynoldsanalogy AHanorHAPeRHOnb_lCaCu= Ce nO_TBep>KD,eHa

nHUJb£1nflpa3BHTblXpe)KHMOBBonHeHHR.Cu = Cohas onlybeen confirmedfor
developedwave conditions.
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The turbulent heat exchange coefficient is Ha OCHOBep`aHHblXHa6nlo_,eHHI;tHa
determined from observed data to be 3aKpenn{}HHOl;1MOpCKO_InnaT_opMe
dependent on the Richardson number in onpep`en_H KO3CI:)CI:)HIJ,HeHT Typ6yneHTHOrO
the atmospheric layer over an undulating Tennoo6MeHa B 3aBHCHMOCTHOT 4Hcna
water surface. PH_app`coHa B aTMOCCI:)epHOMcnoe Hap,

B3BOnHOBaHHOI;1noBepXHOCTblOBOp`bl.I

Andreyev, Ye. G., and A. Yu. Pyrkin. 1982. 06 OIJ,eHKe COCTaBnfllOUJ,HX nOTOKaTenna OT
On the estimation of the ocean-atmosphere MOpRB aTMoc_epy. AH,o.peeB.E.I'., RE4)KHH
heat flux components. Bulletin of Moscow A.IO., "BeCTH. MI-Y. (:I)H3 aCTpOH., "1982, 23,
State Univ. Phys. Astronomy. 23(3):72-74 N 3, 72-74.

The results of investigating the total heat Pe3ynbTaTbl Hccnep`OBaHHI_ICyMMapHoro
flux and effective long-wave radiation of the nOTOKaTenna H OCI:)CI:)eKTHBHOrO
sea surface during 1977-1979 cruises in ,131nHHHOBOrlHOBOr'OH3rlyHeHHR noBepXHOCTH
the open ocean are given. Diurnal Mop_, nonyHeHHbleBOBpeM_ OKcnep`HU,HI;1
variation curves (ocean-atmosphere) for 1977-1979rr. s OTKpblTOMMope. no P`aHHblM
heat flux components were constructed. MHOrOCyTOLIHblXH CHHXpOHHblXperHcTpaU,H_

nocTpOeHblKpHBbleCyTOLIHOrOxop`a
COCTaBnRK:)UJ,HX nOTOKaTenna OT MopR e
aTMOCCl:)epy.
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Andrushchenko,Ye. N., N. Z. Ariel, 1_3MeHHHBOCTbcpe_HeMeCg4HblX3HaHeHHI;I
I. I. Ivanova,N. A. Kuravlyova,S. Malevsky- xapaKTepHCTHK 3Heproo6MeHaoKeaH-
Malevich, and A. V. Murashova. 1987. aTMOC(_epas CesepHoRATnaHTHKe.
Variabilityof monthlymeanocean- AHripyuJ,eHKOE. H., ApHenb H.3., HaaHoea
atmosphereenergyexchange H.H., KypaaniJeaH.A., ManeecKHR-ManeeH4
characteristicsin the NorthAtlantic. Proc. C., MypamoeaA.B. "Tp. I-n. reo_H3.
Main Geophys. Obs. 506:93-107. o6ceps.", 1987,N 506, 93-107.

An indirecttechniquefor computing 06OCHOBblBaeTcR KOCBeHHblRMeTO_ pac_eTa
variancesof monthlymeanthermalfluxes _HcnepcHRcpe,o,HeMeCRqHblX3HaHeHI4R
at the ocean surface is substantiated. Tennosb_xnOTOKOBHa noBepXHOCTH oKeaHa.
Computations were made for 5° grid Bb=nonHeHblpac_i_Tb=_nR aKBaTOpHH CeB.
points over the North Atlantic. The results ATnaHTHKH B y3nax nRTHrpa,D, yCHOR CeTKH.
were presented as maps of sensibleheat Pe3ynbTaTblnpe_cTaBneHblB BH,o,e KapT
fluxvarianceand phasetransitionheat and _I,HcnepcHR nOTOKOB RBHOrOTenna H TennOTbl
heat balance at the ocean surface. Tests _a3OBblX nepexo_,oBH 6K)_I>KeTaTenna Ha
of the techniqueare described, noBepXHOCTH oKeaHa, npoBe_leHanpoBepKa

npe_no>KeHHoroMeToD,a.

Anisimova,Ye. P., A. A. Speranskaya, 0 Cl3OpMHpOBaHHHKOHBeKTHBHOr'O,O,BH)KeHHR B
O. A., Speranskaya,and V. V. Shigayev. npHBO,O.HOMcnoe BO3D,yxa. AHI4CHMOBa E. rl.,
1987. On the generationof convective CnepaHcKagA.A.,CnepaHcKagO.A., IIIHraeB
motioninthe ocean surface air layer. B.B. "Bod. pecypcbl," 1987,N 1, 47-51.
Water Resour. 1:47-51

AHanH3HpylOTCRpe3ynbTaTbl
Resultsof an experimentalstudyof 3KcnepHMeHTanbHOr'O Hccne_OBaHHRnoneR
temperatureand humidityfieldsin the thin TeMnepaTypblH Bna)KHOCTHB TONKOM
water surface air layerunderwater-airfree npHBO,O,HOM cnoe BO3_lyxa B yCnOBHRX
convection conditionswitha low water-air CBO60,D, HOI;I KOHBeKM,HHnpH Manblxnepena_lax
temperature lapse rate are analyzed. TeMnepaTypMe>K_yBO_OR H BO3,O,yXOM.



Arapov, P. P., A. M. Kriegel, and RyTH nOBblLUeHHRTOHHOCTHMeTO,13,HKH
V. G. Morachevsky. 1990. Ways of H3MepeHHRxapaKTepHCTHKnpHne/IHHKOBOFO
improving the accuracy of techniques of cnoR BO3/lyxa. ApanoB n.n., KpHrenb A.M.,
measuring glacier surface air MopaqeBCKHi;tB.F'. CoBpeM. MeTO,g, bl 3KOri.
characteristics. Advanced Methods of reorpa_. Hccne/lOB.: MaTep. K 9 c'=,e3/ly
Environmental-Geographical Research. reorp. O-Ba CCCP, Ka3aHb, CeHT., 1990, 9-13.
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Kazan, USSR. Leningrad. pp. 9-13.

AHanH3 MaTepHanoB 3Kcne/IHIJ, HOHHblX

The analysis of cruise observations on a Ha6nlo/leHHI;1,npoBe/l_HHblX Ha pR/le
number of glaciers showed that anomalous ne/IHHKOB,noKa3an, HTO B npHne/IHHKOBOM
temperature patterns and humidity cnoe BO3/lyxa HaCTOBcTpeHaK_TC_

aHoManbHbJepacnpe/leneHHR TeMnepaTypbl Hcharacteristics that do not obey the Monin-
Obukhov similarity theory are frequently xapaKTepHCTHK Bna_HOCTH, He

nO/IHHHRIOLU.HeCRTeopHH nOD,O6HR MOHHHa-
observed in the glacier surface air layer. 06yxoBa. _)TH aHOManHH/lenaK)T
The existing techniques of gradient HenpHro/lHblMH CyLu.eCTBylOLU.HeMeTO/IHKH
observation data processing can no longer 06pa6OTKH /laHHblX rpa/lHeHTHblX
be applied because of the anomalies. A Ha6nlo/leHHI;1. rlpe/lno)KeHa MeTO/IHKa
technique for calculating sensible and paCH{}Ta Typ6yneHTHblX nOTOKOBRBHOFOH
latent heat turbulent fluxes on the basis of CKpblTOrOTenna no BepTHKanbHbiM
vertical temperature profiles and the n _ss npo(_Hn_M T-pE,aH MaCCOBOI;t/lonH BO,O,RHOFO
fraction of water vapor (taking into account napa c BblHeTOMCI::)a3OBblXnepexo/loB BO/lE,I.
water phase transitions) is suggested. In (J6pa6oTKa /laHHblX Ha6nlo/leHHI;1npH _)TOM

•this case, processing of observed data is CBO/IHTCRK peWeHHK:)CHCTeMblHenHHe_HblX
reduced to solving a set of nonlinear anre6paHHeCKHX ypaBHeHHI;1MeTO/IOM
algebraic equations by successive nocne/loBaTenbHblX npH6nH>KeHHI;'IC
approximations using the least-squares Hcnonb3OBaHHeMMeTO/la HaHMeHbLUHX

method. A set of European Series KBa/lpaTOB. _nR peuJeHHR3TO_ 3a/laHH
computer-based procedures was pa3pa60TaH KoMnneKc npou,e/lyp,
developed for solving the problem, lt is peanH3OBaHHblXHa EC 3BM. l'loKa3aHo, HTO
shown that for determining glacier surface _.n_ onpe/leneHH_ TennoBoro 6anaHca
heat balance the heat balance components noBepXHOCTHne/lHHKa Heo6xo_.HMO
must be found accurate to at least 1 W/m 2. o6ecneHHTb TOHHOCTbHaxo_/leHHR
TO achieve this, the number of KOMnOHeHTOBTennoBoro 6anaHca He xy)Ke 1
measurement levels should be increased BT/M2. ,[],rlR3TOFO Ha/lo yBenHHHTb HHCnO
from the usual two to at least five and the ypOBHe_ H3MepeHH_IC /lByX /lO nRTH H
instrumental error decreased about tenfold, yMeHbWHTb norpewHOCTH npH6opoB npHMepHo

B 10 pa3.



Arapov,P. P., and V. G. Morachevcky. Hccne_osaHHeHeKOTOp61XxapaKTepHCTHK
1988. A studyof some characteristicsof npH3eMHOr'OcnoRso3_,yxaHa/3,ne/3,HHKaMH.
the surfaceair over glaciers. Mater. ApanoBn.n.,Mopa4eBCKHRB.I-. "Mz_TepHan61
Glaciol.Res. (Moscow)61:137-139. rnRu,Hon.Hccne_." M., 1988,N 61, 137-139.

A quasi-homogeneous glacier surface air Ha OCHOSe,O.aHHblXHa6nlO,O,eHHR Ra ne_HHKaX
layer model was suggested and BaBHnOBaB COBeTCKOI;IApKTHKeH TyIoKcy B
numericallyimplementedon the basisof Xp. 3aHnHRCKHR AnaTay npe_.no>KeHaH
observeddata fromthe VavilovGlacierin 4HCneHHOpeanH30BaHaMo_.en6KBa3H-
the SovietArcticand TuyuksuGlacierin OJ0,HOpO_HOrOcnoR npH3eMHorocnoRBO3D,yxa
the ZailiiskyAlatau Ridge. Latent heat flux Ha_ ne_HHKOM,no _aHHblM rpa,o.HeHTHblX
values and directionswere computedfrom H3MepeHHI;t ,GO BblCOT8-10 M BblqHCneH61
gradient measurementdata for heightsto BenH4HH61H HanpaBneHHR Typ0yneHTHblX
about 8-10 m. The ablation value and sign nOTOKOBCKpblTOrO Tenna. BenHNHHa H 3HaK
were calculated from the energy balance a6nFlU,HH Bbl4HCnRIOTCR no ypaBHeHHIO

oHepreTH4ecKoro6anaHca noBepXHOCTHequation.
ne/].HHKa.

Ariel,N. Z., and A. V. Murashova. 1981. Pac4i_TyTOHH_HHblX HOMOr'paMM _.nn
Calculationof revisednomographsfor onpe_eneHH_KO3CI3CI:)HU,HeHTOB
determining resistance,heat,and moisture conpOTHBneHHfl Tenno- H Bnar'oo6MeHa Ha,Q
exchangecoefficientsoverthe ocean. MopeM. ApHen6 H.3., Mypamoaa A.B. "Tp.
Proc.Main Geophys.Obs. 454:9-23. I-n. reoc_H3,o6ceps., "1981,N 454, 9-23.

Revisednomographsaregivenfor
determining resistance,heat, and moisture npHBO_I,RTCR yTO4H_HHble HoMor'paMM61 ,o.nR
exchangecoefficientsoverthe sea by onpe_eneHHRKO3_. conpOTHBneHHR, Tenno- H
usingstandard ship measurements Bnar'oo6MeHaHaD, MOpeMno _aHHblM
(Bortkovsky-B(Jtnermodel). The revision CTaH,o,apTHblX cy_OBblX H3MepeHHR (MO_l,en6
was made on the basisof generalizingand 5OpTKOBCKOrO- 51OTHep). YTO4HeHHe
analyzingthe resultsof field experiments npose_eHo Ha OCHOBaHHHO6061.U,eHHR H
on the dependence of resistance aHanH3ape3yn6TaTOBHaTypH61X
coefficienton (1) wind speedwithneutral OKcnepHMeHTOBO 3aBHCHMOCTH KO3CI:).

stratificationand (2) the universalfunctions conpOTHBneHHR OT CKOpOCTH BeTpa npH
of wind, temperature, and moisture profiles. HeRTpan6HOR cTpaTHCI:)HKaU,HHH O6

yHHBepcanbHblX_yHKU,HRXnpo_HneR BeTpa,
TeMnepaTyp61H Bna)KHOCTH.



Adpov,S. L, M. B. Dianov,and S.V. i/13MeHeHHR Typ6yneHTHblX nOTOKOB Tenna H
Kotov. 1988. Variationsof the turbulent BnarHB pe3yn6TaTeTpaHc_OpMaU,HH
heat and moisturefluxescaused by air BO3D,yxa HaM ApanbCKHMH 6enblM MOpRMH.
transformationover the Aral and White ApHnoB C.Fl., ,0,HaHOB M.B., KOTOB C.B.
seas. Interinst.Proc., LeningradHydromet. Me)KBy3.C6. Hay4.Tp..J'leHHHI'pa,o,CKHR
Inst. 100:117-122. I'HMpOMeT. HH-T1988.N 100, 117-122.

Characteristicsof space-timevariability of _nR yCnOBHRApan6cKoro H E)enoroMoper
the sea surface heat balancecomponents cnpeMeneH6=xapaKTepHCTHKH
were determined for the Aral and White npocTpaHCTBeHHO - BpeMeHHORH3MeHHHBOCTH
seas, takinginto accountthe air mass COCTaBnRIouJ,HX Tennosoro 6anaHca MOpCKOR
transformationof the land-ocean interface, noBepXHOCTH C y4_TOM npou,ecca
The average error in turbulent heat and TpaHc_OpMau.HH BO3MyUJHblXMaCCHa
moisture flux calculations for the Aral and rpaHHIJ,e pa3_ena cywa-Mope, noKa3aHo, HTO

White seas is shown to decrease by about y4i_T3TOrOnpou,ecca yMeH6LUaeT
30-40% bytaking thisprocess into norpeLuHOCT6npHpac4i_TaxBenHNHH

Typ6yneHTHblXnOTOKOBTenna H BnarH MnR
account. Apan6cKoro H Benoro MOpeRBcpeMHeMi ia

30-40%.

Bachvarova,Ye. K., and D. Yordanov. TeopeTH4ecKoeH OKcnepHMeHTan6Hoe
1988. Theoreticaland experimental HccneMOBaHHepacnpocTpaHeHHRnpHMeceRB
investigationof minor constituenttransport npH3eMHOM cnoe E yCnOBHRX MOpCKOr'O
in the surface layer under conditionsof 6pH3a. BaqBapoaaEK., Hop,o,aHos,0,.
breeze. Meterol.Aspectsof Atmos. Pollut. MeTeopon. acneKT613arpR3HeHHR aTMOC_.:
(Leningrad) pp. 42-49. HTOr'HCoTpyMHH4eCTBaCOU,.cTpaH.

J'leHHHl'pa_1988,42-49.
A modelof formationfor the thermal
internalboundarylayer (TIBL)in the air npeMno>KeHaMoMen6 c_OpMHpOBaHHR
flow runningfrom the sea onto land is TepMH4ecKoronorpaHH4HOrOcnoR (TBnC)B
offered. As a resultof usingthe integral Bo3MyLUHOM nOTOKe,Ha6eraK)LU,eMc MopRHa
relationsmethod,the heat transfer cywy. B pe3yn6TaTenpHMeHeHHR MeTO,qa

equation is reduced to a common HHTerpanbHblX COOTHOUJeHHRypaBHeHHe
differential equation that describes the nepeHocaTenna CBeMeHO K O661KHOBeHHOMy
increasein TIBL height as it moves MHCI:)CI:>epeHu,Han6HOMy ypaBHeHHIO,

offshore. An analyticalexpressionfor a onHc6maK)uJ,eMy yBenH4eHHeBblCOT61TBnC
maximumconcentrationof the constituent no Mepe y_.aneHHROT 6eper'a. C
in the TIBLthat istransportedto the npHBneNeHHeM npe.o.CTaBneHHR TeOpHH
atmosphere froma sourceover the sea is nOMO6HRnony4eHoaHanHTH4ecKoe
obtainedwiththe use of similaritytheory B6=pa)KeHHeMnRJO,OCTHraK)uJ,eRcRS TBnC
notions. The resultsof an experimentin MaKCHManbHORnpH3eMHOR KOHU,eHTpaU,HH
the Black Sea coastalarea in August1983 npHMeCH,nocTynaK)uJ,eR B aTMOC_epyH3

pacnono)KeHHoroHa_ MOpeMHCTOHHHKa.
were used for choosingsimilarityconstants Pe3yn6TaT6=:)KcnepHMeHTaS npH6pe>KHOM
and for comparisonwithcalculatedvalues paRoHe4i_pHoroMopRS asrycTe 1983r.
for concentration. Hcnon630BaH6_MnRB6_6opaKOHCTaHT

nO,QO6HR H cpaBHeHHR C paC4_THblMH
3HaNeHHRMH KOHU,eHTpa_HH.



Barakhtin,V. V., and V. M. Tokarev. 1982. CTaTHCTHHeCKHR aHanH3xapaKTepHCTHK
Statisticalanalysisof the temperature field non_ TeMnepaTypb=B HH)KHel;IHaCTH
characteristicsin the atmosphericlower norpaHHHHorocnoR aTMOC_epblno _aHHblM
boundarylayer from aircraftexperiment n_THblXOKcnepHMeHTOB. 6apaXTHH B.H.,
data. Proc.West Sib. Reg. Res. Inst. ToKapeBB.M., "Tp. 3an.-CH6. perHoH. HHH",
52:116-123. 1982,N 54, 116-123.

Aircrafttemperature pulsationdata for the 06pa6OTaHblH npoaHanH3HpOBaHbl/3.aHHble no
lower part of the atmosphericboundary nynbcau,H_M TeMnepaTypbls HH)KHeRHaCTH
layerwere processedand analyzed. The norpaHHHHOrOcnog aTMOCC_epbm,no,-]yHeHHbm
followingtemperaturefield disturbance BneTHblX3KcnepHMeHTaX.Hccne_OBaHbJ
characteristicswere analyzed:pulsation cne/_yK_UJ,He xapaKTepHCTHKH
occurrence per kilometer,amplitude BO3MylJJ,_HHOCTHnon_ TeMnepaTypbl:
pulsationaverage,and temperature root BcTpeHaeMOCTb nynbcau,HRHa KHnOMeTp,
mean square deviation. The analysisof cpe_H_ BenHHHHaaMnnHTy_,blnynbcau,HRH

cpe,o,HeKBa,o,pa THHecKoe OTKnOHeHHe
statistical results confirmsthe hypothesis TeMnepaTypbl. AHanH3pe3ynbTaTOB
of the mergingof thermicswith height. A CTaTHCTHHeCKO_o6pa6OTKH_aHHblXdouble maximumin the diurnalvariations

nO_TBep)K/:laeTrHnoTe3yo CnHRHHH
of the temperaturefield disturbance TepMHKOB Ha noJ3.1_Me. BblRBneH ,O,BOI;IHORcharacteristicwas detected. This

MaKCHMyM B D.HeBHOMxo,o,e xapaKTepHCTHK
phenomenon is caused by the effectof BO3MyUJ,_HHOCTHnon_ TeMnepaTypbl. 3)TO
thermaland dynamicfactorson turbulent BnHRHHeO6_RCHReTCR BnHRHHeM
exchange intensity. TepMHHeCKOI'O H ,D,HHaMHHecKoro Cl3aKTOpOB

Na HHTeHCHBHOCTb Typ6yneHTHOrO o6MeHa.

II I

Belevich, V.V. 1982. Variability of the I/I3MeHHHBOCTb TennoBoro 6anaHca
ocean surface heat balanceand its noBepXHOCTH oKeaHaHero COCTaBnRIouJ,HXB
components in the tropical Atlantic. Proc. TponHHeCKOR 3OHe ATnaHTHKH. 6erleBHq
State Oceanogr. Inst. 160:83-96. B.B."Tp. roc. oKeaHorp.HHCT.-Ta,"1982, N

160,83-96.
The analysisis basedon data obtainedby
elevenSoviet researchvesselsthat AHanH3 npHBOJ3,HTCRno/3aHHblM11COBeTCKHX
participatedin the FirstGARP(Global cy/3,OB,npHHHMaK)UJ,HXy_aCTHeB AT3n.
Atmospheric Research Program)Global BblRBneHa aeCbMaeblCOKagMe;_cyTO4Hag
Experiment (FGGE). A rather high H3MeHHHBOCTbTenrloBor'o6anaHca
interdiurnalvariabilityof the ocean surface noBepXHOCTH oKeaHa (o /3,o 10 MJ3,_/(M2) ).
heat balance [o to 10 MJ/(m2d)]was AHanH3HpyK)TC_senH'4HHblTaKOR
observed. Causes of sucha high H3MeHHHBOCTH.O6Hapy>KeHHbm6onbuJHe
variabilityare investigated.The high Me;_cyTOHHbleKone6aHHRnO_lTBep_aK)TCg
interdiurnalvariability found was confirmed _aHHblMH, norlyqeHHblMH B nepHoD,1"11-:31"1.
by the data obtainedduring FGGE.



Beschastnov,S. P., and S. N. Netreba. Onpe_,eneH14e_,14cnepc1414TeMnepaTypHbaX
1981. Determinationof variance of nynbcau,14R,Typ6yneHTHblXHanp_>KeH14R14
temperaturepulsations,turbulentshear nOTOKaTenna S yCTORHHBO
stressand heat fluxes in a stably stratified cTpaTH_HU, HpOB,_,HHOMnorpaHHHHOM cnoe
atmosphericboundarylayer. Proc. Inst.of aTMOC_epba.6eC4aCT,OBc.n., HeTpe6a C.H.
Exp.Meteoro. USSRGoskomgidromet. "Tp. HB-Ta_KcnepHM.MeTeopon.
27:12-21. rOCKOMr14_lpOMeTa,"1981, N 27/100,12- 21.

Relativelysimpleanalyticalexpressions Ha OCHOBeynpouJ,i_HHblX_114_epeHU,14anbHblX
were obtained for calculatingtemperature ypaaHeH14R_nR BTOpblX O,O,HOTOHeHHblX
pulsevariance, turbulentshearstress,and MOMeHTOBnony4eH_,_npocTb=eaHan14T14HecK14e
heat fluxesfor given meteorologicalfields BbIpa)KeH14g_n_ pac4i_Ta_,14cnepc14H
withstablestratificationof the atmospheric nynbcau,HRT-pbi Typ6yneHTHblXHanp_)KeHHR
boundarylayeron the basisof simpli;ied H nOTOKOBTenna no 3a,QaHHblM
differential equations for second single- MeTeoponor14_ecK14Mnon_M np14yCTOI;1HHBOI;1

cTpaT14_14KaLI1414norpaH14_HorocnoR
point moments. The computed turbulence aTMOC_epbl. PaC_THbm Typ6yneHTHblecharacteristics are compared with those
from an experiment that obtained xapaKTep14CTHK14cpa'_H14BaK)TC_C
measurementsat the surface and at the nonyqeHHbIMH3kcnepHMeHTanbHOB

npH3eMHOM 14300-M cnoe no H3MepeHHRM Na
top of a 300-m meteorologicaltower. BblCOTHOI;1MaHTe.

I II

Bortkovsky, R. S., and S. Yu.Sprigul. 0 BO3MOH(HOCTH pacH_Ta Typ6yneHTHblX
,1987. On the,possibilityof calculating nOTOKOBHa_ TepMHHeCKH Heo/3,HOpO_I,HOR14
_turbulentfluxes over a thermally HecTau,HoHapHoR MOpCKOR noBepXHOCTblO.
inhomogeneous and nonstationary ocean EX)pTKOBCKHRP.C., CnpHrynb C.IO." Tp. rn
surface. Proc. Main Geophys.Obs. reoc_143,o6ceps., "1987, N 506, 147-158.
506:147-158.

Onpe,o.eneHb= HaH6onbLUHe 3HaHeH14R

Maximumhorizontal and vertical(water ropH3OHTanbHblX rpa/],14eHTOB14CKOpOCT14
surface to top of air layer)temperature H3MeHeH14RTeMnepaTypbl npHBO.O.HOrOCnOR
gradientsare determinedforwhichintegral BO3/_yxa,np14KOTOpblX euJ,_ ,I:IonyCTHMO
formulas based on quasistationary np14MeHeH14eOCHOBaHHblXHa rHnoTe3e
hypothesiscan stillbe used for computing KBa3HcTau,HoHapHOCTH HHTerpanbHblX
vertical turbulence fluxes. The possibilities _opMyn _in_ pac_i_TaBepTHKanbHb=X

of usingsuch formulas in the energetically Typ6yneHTHblXnOTOKOB.Ou,eHeHa

active zone of the ocean in closeproximity BO3MO)KHOCTb np14MeHeH14RTaKHX_opMyn s
to ocean frontsare estimated. 3HeproaKTHBHOR 3ORe oKeaHas

Henocpe/3,CTBeHHOR (Sn143OCTHK
- oKeaHonor14HeCKHM _pOHTaM.

i
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Bortkovsky, R.S. 1981. Ocean- Tenno- H snaroo6MeH oKeaHa H aTMOC_epbl
atmosphere heat and moisture exchange npH UJTHneH ManOBeTpHH. EK)pTKOBCKHRP.C.
under calm and gentle wind weather " Tp. I-n. reO_H3 o6cepB., "1981, N 454, 3-8.
conditions. Proc. Main Geophys. Obs.
454:3-8, npe_nal-aeTcR MeTO,O,pacH_Ta nOTOKOBHa£t

noBepXHOCTblOoKeaHa npH U.ITHneno ,QaHHblM

A method of calculating fluxes over the o nepena_lax T-pbi H Bna_HOCTH Bo_Ia-BO3_IyX.
ocean surface in calm weather is offerod; OU,eHHBaeTcRBKna_I,nOTOKOBnpvt I.UTHneH
the method utilizes data on water-air ManoBeTpHH B HX cpe_,HHe

temperature and humidity lapse rate. The KRHMaTOnOrHHecKHe3HaHeHHR.
contribution of fluxes to the climatological
means for calm and gentle wind conditions
is estimated.

Budnikov, A.A. 1982. Model of Mo/_enb o6pa3OBaHHRCnORHHBepCHH
temperature inversion layer formation in the TeMnepaTypbl B TOHKOMnpHBO.QHOM cnoe
water surface thin _ir layer. Bull. Moscow aTMOCC_epbJ.6y,o,m4KOaA.A." BeCTH. MrY
State Univ. Phys. Astron. 23(4):83-85. (bH3. aCTpOH.,"1982, 23, N 4, 83-85.

| An approximated mathematical model that PacCMaTpHBaeTcR npH6nH;_HHaFI

takes into account major air-sea MaTeMaTHHeCKaRMO,O,enb, nOCTpOeHHaRC
interactions is considered. A temperature yH_TOM OCHOBHblXCI:)aKTOpOBB3aHMO,O,eRCTBHR
inversion layer if formed by the effect of a oKeaHa c aTMOC_epoR. B paMKaX ,D.aHHOI_I
three-dimensional heat source. Mo_enH o6pa3OBaHHecnoR HHBCpCHH

TeMnepaTypbl npoHCXO_HT no_ _eRCTBHeM

O61=_MHblX HCTONHHKOB Tenna B aTMOCc_epe.

!
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Bykova,L. P. 1982. Numerical modelling H14cneHHoeMO/3.en14poBaH14eBn14_IH14_I
of the influenceof radiantheat exchange ny414cToroTennoo6MeHaHa npou.eccbls
on processesin the atmospheric boundary norpaH14HHOM cnoe aTMOCCI:)epbl.6UKOBa
layer. Proc.Main Geophys.Obs. Fl.n."Tp. rn. reo(_143,o6cepB.,"1982, N 468,
468:16-27. 16-27.

The numericalmodel of diurnal variations LI14cneHHagMo_.enbCyTO4HOrO 143MeHeH14_;I

in atmosphericboundary layer MeTeo_neMeBTOa a norpaH14HBOM cnoe
meteorologicalelementsincorporates aTMOCCl:)epblSKnloHaeTpa/_114au,140BBb=e
radiative heat influxes. The turbulent np14TOK14Tenna. _l,n_3aMblKaH14_C14CTeMbl

energydissipationequationis used for 14cnonb3yeTc_ypasHeB14e_14cc14naLu414
closingthe system. The resultsshowed Typ6yneBTBOR')Bepr1414.nonyqeBBble
that radiativetransferof heat is one of the pe3ynbTaTblnoKa3an14,,4TOpa_14au,14OBBE,IR
major mechanisms contributing to the nepeBocTenna _Bn_eTC_O,D,BHM 143Sa)KHblX
formation of the boundary layer thermal MexaB143MOB,_OpM14pyE)LU,14XTepM14HeCK14_Vi
and turbulence conditions. The Typ6yneBTBb=_pe)K14MnorpaH144Horocnog.
restructuring of the turbulence field caused rlepecTpoRKa non_ Typ6yneBTHOCT14,CB_13aBBaRC nornoLu,eB14eMpa_14au,1414B
by radiationabsorptionin the atmosphere aTMoc_epe, rogop14To Beo6xo,I_14MOCT14
shows the necessityof refining the existing yTOUHeH14RCyLu,eCTBylOI.U,14X
semi-empiric_._lclosure models for a nony_Mn14p[4_ecK14XMOj],eneR3aMbIKaB14_;I_n_
stratifiedboundary layer, cTpaT14_14U,14poaaBBOr'OnorpaH14HHOrO cno_l.

Demetrashivilly,D. D. 1988. Nonstationary HecTau, vIoHapHa_I KBa3140,O,HOMepHaFi MO_lenb
quasi-one-dimensionalmodel of the Earth's nnaHeTapHoronorpaB14_Borocno_ 3cMni4.
planetaryboundarylayer. Proc. _eMeTpatuBHni4,[I..14.Tp. 3aKaBK.per14OB.B.-
TranscaucasianReg. Sci. Res. Hydromet. 14.r_poMeTeopon. 14B-Ta.1989,N 91, 84-93.
Inst.91:84-93.

OnHCblBaeTcFIBeCTaU,14oHapHa_;IMO/3,enb
A nonstationary model of the planetary nnaHeTapHoronor'paB_HOrO cno_ 3eMn14c
boundary layer with rather a detailed /3,OCTaTOHHO_l,eTanbHblMpa3peLueH14eMno
vertical resolution is described. Equatior_s BepT14Kan14._,n_ y_Ta Tennoo0MeHac
of the earth surface heat balance and no/],CT14naK)LU,eR noBepXHOCTbK)
molecular heat conductivity of the active pacCMaTp14BaK)TCgypaBHeH14_TennoBoro
soil layer are considered that take into 6anaHca noBepXHOCT143eMn14I,t MOneKyn_pHOR

TennonpoBo/],HOCT14 _e_TenbHOrO cno_l no_lebLaccount heat exchangewiththe underlying
surface. The large-scale relief and B nepsoMnp_46n14)KeB14_4yH14TblSaeTC9KpynHOMaCLUTa6HbIRpenbe_ w _OHOBbm
background processes are taken into npou,eccb_. KO3_14U,14eHTTyp6yneHTHOCT_4
account in the first approximation. _n_ 14Mnynbca14_,n_ TennOTblBblH14cntalOTC_
Turbulencecoefficientsfor pulsationand B npvi3eMBOM cnoe Na OCBOae Teop1414
heat for the surface layerare calculatedon nop.o6149MOB14Ba-06yxosa, a BblLUe:)TOrO
the basis of the Monin-Obukhovsimilarity cno_ 3a/_aK)TC_Ianp140p14._,n_ peLUeB14_
theory, whereas beyond the layer they are 3a_aH14wcnonb3yeTc_ _14cneBHagcxeMa.
a priori set. A numerical scheme is used RpVIBO/],_ITC_pe3ynbTaTbl H14CneHHblX
for solving the problem. Numerical _Kcnep14MeBTOB.
experimentation results are given.
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Desyatkov, B. M. 1980. Energy analysis 3HepFeTH4eCKHR aHanH3 HenHHeRHblX
of nonlinear interactions in the barotropic B3aHMO.O.elT'ICTBHgl B 3a_a4e o 6apoTpOnHOM
atmospheric boundary-layer problem, noI'paHHHHOMcnoe aTMOC_ep61. ,QeCRTKOB
Proc. Central Asian Reg. Sci. Res. Inst. B.M. "Tp. Cpe_.Hea3. perHoH. HHH
Goskomgidromet. 68/149:57-64. F'OCKOMrH_pOMeTa"1980, N 68/149, 57-64.

The _nergy of nonlinear process
interactions of different horizontal scales in Ha OCHOBe_syMepHoR 6apoTpOnHORMo_enH
stationary and autocorrelation modes is nor'paHH4HOr'ocnoR H3y4aeTcg oHepr'eTHKa
investigated on the basis of a two- HenHHeglHblXB3aHMO,O.el;ICTBHI;1npou,eccoB
dimensional barotropic model. The role of pa3nH4HbiXr'opH3OHTan6HblXMaCLUTa60sB
horizontal turbulence is estimated, and the CTaU,HOHapHblXH aBTOKOne6aTenbHOM
effect of mesoscale processes on large- pe)KHMaX. OIJ,eHHBaeTcR ponb
scale ones is considered. FopH3OHTanbHORTyp6yneHTHOCTH.

Hccne_yeTc_ BnHflHHeMe3oMaCUJTa6HblX
npou,eccoB Ha KpynHOMaCLUTa6Hble.

Dickinov, Ch. Zh., and V. D. Zholudev. On 06 onpe_eneHHH Typ6yneHTXblX flOTOKOB
determining turbulent heat, moisture and Tenna, BnarH H HMnynbCa e npHBO,O.HOMcnoe
momentum fluxes in the ocean surface air BO3£1yxaB U.ITOpMOBblXyCflOBHflX. ,QI4KI4XOB
under stormy sea conditions. Tropical X. )K.)Kony,o,eg B.,0,. "TponH4. MeTeopon..
Meteorology of Nalchik 1981; Loningrad Tp. Me>K_lyHap.CHMnO3.,HanbqHK, MapT,
1983. pp. 184-190. 1981". J'leHHHrpa_, 1983, 184-190.

Two methods of calculating vertical OnHCblBaK)TCR_Ba MeToD,a pac4i_Ta
turbulent pulse and latent and sensible BepTHKanbHblXTyp6yneHTHblX nOTOKOB
heat fluxes over the ocean are described. HMnyn6ca H CKpblTOr'OH RBHOrOTenna Ha,q
One of the methods is based on the oKeaHOM.O_HH H3 MeTO,O,OBOCHOBblBaeTCRHa

similaritytheory for the ocean surface TeopHH no,o.o6HflP,nR npHBO,O.HOrOcnoR
atmospheric layer, making use of certain so3_yxa c Hcnonb3OBaHHeMH3BeCTHblX
known universal functions of the yHHsepcan6H61Xcl)yHKU,HI;Ipacnpe_eneHH_

atmospheric parameter distribution. The aTMOCC_epHbiXnapaMeTpoB, a _pyroR -
other one is based on integral Hcnonb3yeT HxTerpanbH61e
aerodynamic formulas. Turbulent fluxes for a3poJI:IHHaMHHeCKHec_opMyn61,no
conditions of tropical hurricanes Inez paCCMOTpeHHblMCOOTNOUJeHHRM
(1966) and Hilda (1961), as well as storm onpegenRK)TCRTyp6yneHTHbm nOTOKH,o,nR
conditions at OWS PAPA (50°N, 145°W) ycnoBHR TponH4eCKHXyparaHOB "Hxec"
were determined using the above relations (1966r.) H "XHn6D,a"(1964r.), a TaK)Ke
with one-dimensional modelling of air-sea npHMeHHTenbHOK UJTOpMOBOI_CHTyau,HH no
interaction. CTaHI.t, HH noro_,61nAI'lA(50° c.,,,.,145o3._.)

npHO,O.NOMepHoMMO,o.enHpoBaNHH
B3aHMO.O.eRCTBH_IaTMOC_epbl H oKeaHa.
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Drozdov,O. A., Yu. Yu. Gubanova,and K Bonpocy06 oU,eHKerno6anbHoR
G. I. Mosolova. 1990. Estimationof global TeMnepaTypb=npH3eMHOrOcnog so3g,yxa.
surfaceair temperature. Bull. Leningrad ,Qpo3AOB O.A., ry6aHoaa IO.IO.,Moconoea
State Univ.,Series7, 3:60-65. r'.H. BeCTH.Rr'y, Cap. 7.- 1990.N 3,60-65.

Various reconstructionsof the Northern CpaBHHBaK)TCgpasnHHHbiepeKOHCTpyKIJ,HH
Hemispheresurfaceair temperature H3MeHeHH_npH3eMHOI;I TeMnepaTypblBO3_tyxa
variationsare compared. Differences CesepHorononyuJapHR.PasnHHHRMe>K_,y
betweenthem are not significantlydifferent HHMHMoI'yT6blTb O,O,HOr'O nop_tKa c
from thoseforecastfor the end of the npOl'HO3HpyeMblMH H3MeHeHHRMH npH3eMHOR

century. TeMnepaTypbl BO3_.yxa_,OKOHU.a CTOneTHR.

Dvoryaninov, G. S. 1981. Motioninthe _BH)KeHHe, HH,O,yU,HpOBaHHOeB noI'paHHHHOM
atmospheric boundary layer inducedby cnoe aTMOC_epblKone6aHHRMH
the ocean temperatureoscillations.Theory TeMnepaTypbloKeaHa. J],BopAHv_OeI-.C.
of Oceanic Processes. Sebastopol,pp. "TeopH_ oKeaHHH,npou,eccoB". CeBacTononb,
95-102. 1981,95-102.

Stationarytransport generation in the AHanHsHpyeTc_reHepau,HRCTaU,HoHapHor'o
ocean surfaceatmosphereinducedby the nepeHocaBnpHBO,O.HOMcnoe aTMOCC_epbl
ocean surfacetemperatureoscillationsis Kone6aHHRMH TeMnepaTypbl noBepXHOCTHOI'O
analyzed. On the basis of the Boussinesq cno_ oKeaHa. Hcxo£1flH3npH6nH:>KeHHR
approximation,a problemhas been E)yCCHHeCKa c_opMynHpOBaHa saj:laHa,Ha
formulatedwhose solutionleads one to OCHOBepeLUeHHR KOTOpOR c_enaH BblBO.Q O
conclude that an essential stationaryflux in BO3MO)KHOCTH 3HaHHTenbHOl'OCTaU,HOHapHor'o
the direction opposite to that of wave nOToKaB HanpaBneHHH, npOTHBOnOnO)KHOM
propagation is possible, lt is also shown pacnpocTpaHeHHIO BOnH,H noKa3aHo,HTO
that a verticalgradientof the average BO3HHKaeT BepTHKanbHbllT'l I'paJ3.HeHT cpeD,HeR
temperatureoccurs as a resultof workthat TeMnepaTypbl,KOTOpblR o6ycnoBneH
is carried out by buoyancy forces per unit pa6OTOR, npOH3BOJ3,HMORcHnaMHnnasyHecTH
time. B e,QHHHIJ,y BpeMeHH.
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Fomin,V. M. 1989. Considerationof the Y4/_TBTOpOI'OMOMeHTanpH pac4_Te npHTOKa
second moment in the calculation of heat Tenna 3a C4i_Tpa,QHaU,HH B MO,o.enRxnporHo3a
influx by radiationin forecastingand H O6Lu,eR U,HpKynRu,HH.Hl. TennoBoe
general circulationmodels,Part I. Heat H3nyNeHHe(o_eKTHBHOe H3nyNeHHe 3eMnH).
Emission (effective Earth radiation).Proc. (I)OMHHB.M. Tp. 3an.-CHS.perHoH. H.-H.
West SiberianReg. Sci. Res. Inst. rH_,pOMeTeoponHH-Ta.-1989.-N89.- 32-41.
89:32-41.

npeD,naraeTcR MeTO,O,HKapac4t_TaTenna 3a
A techniquefor computingheat flux by C4_Tpa_l,HalJ,HH B npe_tnono>KeHHH,4TO
radiationis suggestedon the assumption MenKoMacu.ITa6Hble _nyKTyaU, HH Bna)KHOCTH
that small-scalemoisturefluctuationsinthe B Rqel;tKeHHTeI'pHpOBaHHR nOD,NHHRIOTCR
integrationcell obeycertain lawsof HeKOTOpblM CTaTHCTHHeCKHM3aKOHaM.3TO
statistics, lt enablesone to take into no3BonReTy4ecT6 H3MeHNHBOCT6BO,QHOCTHB
accountthe cloud watercontent,cloud oGnaKe,y_en6HoRBna)KHOCTHH r'paHHu,ax
specifichumidity,and boundaries. This o6naNHOCTH. CTaTHCTHHeCKHI;I no,B.XO,qK
statisticalapproachmakes it possibleto ,qaHHOMyBonpocyno3BonfleTy4ecT6 _a30a61e
take into accountmoisturephase npeBpauJ,eHH_BnarH,,O,HaI'HOCTHpOBaT6
transformations, diagnose cloudiness, and 06na4HOCT6, paCC4HTblBaT6 pa_HaU, HOHHble

nOTOKH C e,QHHblX TeopeTH4eCKHX nO3HU,HI:I.calculateradiativefluxesfrom unified
theoreticalstandpoints.

Gdshakov,F. F., S. N. Dubovitsky, Hccne_losaHHecTpyKTypH6#XOco6eHHOCTeR
N. F. Pogodin,and Yu. I. Shalatov. 1986. a_,40c_ep61 H yCnOBHRTennoo6MeHac
Investigationof the atmosphericstructural oKeaHOMB pa_oHeH610_ayH,o,neH_CKO_
characteristicsand conditionsof 3Hepr'OaKTHBHOR 3OHbh rpIRIJUlaKOIB(I).(_).,

atmospheric heat exchange with the ocean ,Qy6OBI4U,KI41RC.I-L, nOI-O,O,HN I'LO., UJarlaTOB
in the area of the Newfoundland IO.H. "FH_,pOMeTeopo,q.3aKOHOMepHOCTH
energetically-activezone. _OpMHp. cpe_tHetuHpoT.3HeproaKTHB.oSn.
Hydrometeorologicalregularitiesof mid- MHpoB.oKeaHa.4. 1". M., 1986, 74-82.
latitudeenergetically-activezone formation.
P. I. M., pp. 74-82. AHanH3HpyK)TC_pe3yn6TaT6myNau.I,_HHblX

a3ponoI'H4eCKHX 3OH_HpOBaHHR aTMOC(:_ep61 e

The results of higher-resolutionupper-air paRoHecy6nonRpHororH_ponorH4ecKoro
soundingsof the atmospherein the CI:)pOHTa.noKa3aHo,HTOBnHRHHe

Oco6eHHOCTeRTepMH4eCKOrOpe)KHMasubpolarhydrologicalfrontregionare
considered, lt is shownthat the effect of noD,cTHnalou.l.eR nOBepXHOCTH npoAsn_eTc_no
the underlyingsurfacethermalconditions Kpa_He_Mepe £toa61COTbl5KM. rrlaBHOR

, is observedto at least5 km height. The npH4HHO_ o6pa3OBaHHR nonRpHor'o
aTMOC_epHor'o_pOHTa H o6naCTHaKTHSHOrO

" majorreasonfor the polaratmospheric U,HKnoreHe3a flBnfleTCflHanH4He
frontformationandthe activecyclogenesis rH_lponorH4ecKoro_pOHTa.
regionis the presenceof a hydrological
front.
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Ingel, L Ch. 1986. On the large-scale 0 KpynHOMaCI.UTa6HOM_IHHaMHNeCKOM
dynamic effect of the heat source in a ocl::)cI3eKTeHCTONHHKaTenna B O.a,HOpO,QHOM
uniform layer of rotating fluid (linear cnoe BpaLU,aK_uJ,eRc_ )KH,D,KOCTH(nHHe_Hoe

approximation). Proc. Exper. Meteorol. npH6nH)KeHHe). HHren6 FI.X. "Tp. HH.-Ta
Inst. Goskomgidromet. 39/122:118-130. 3KcnepHM. MeTeopon. r'OCKOMFH_pOMeTa.,"

1986, N 39/122, 118-130.
Disturbances that are introduced by the
heat source to pressure and speed fields B nHHeI_IHOMnpH6nH:>KeHHHHccneD,OBaH61
of a uniform ideal fluid are studied in a BO3MyuJ.eHHR, BHOCHMble HCTONHHKOM Tenna B
linear approximation. Estimates show that non_ _aBneHHR H CKOpOCTHO,O,HOpO£1HOR
a neutrally stratified atmospheric layer is H_eanbHO_ _H,13,KOCTH.OU, eHKH noKa3bIBaK)T,

easily perturbed by relatively low-intensity 4TO HeRTpan6HOcTpaTH_Hu, HpoBaHH61_cnoR
heat sources. Along with the general aTMOCEI:)ep61nerKo npHBO,QHTCR S ,I:IBH_eHHe

solution, cases of a stationary source and /la_Ke HCTONHHKaMHTenna OTHOCHTenbHO
periodic sources are analyzed in detail, as He6on6LUORHHTeHCHBHOCTH.nOMHMO o6uJ,ero
well as the evolution of disturbances after peuJeHHR,no_po6HO npoaHanH3HpOBaH61
an abrupt cessation of heat source action, cny4aH CTaU,HOHapHoroH nepHo/3,H4ecKoro

HCTONHHKOB,a TaK:>KeOBOnlOI.I,HR BO3MyLU.eHHR
nocne 661CTpOFOnpeKpauJ.eHHta/3el;ICTBHR
HCTONHHKaTenna.

III

Ingel, L Ch. 1986. On convective 0 KOHBeKTHBHblXTyp6yneHTH61XcTpyRx,
turbulent jets associated with the effect of caR3aHHblXC ,Qel;ICTBHeM BblTRHyTblX no
vertically stretched three-dimensional heat BepTHKanH O6"b_MHblX HCTONHHKOBTenna.
sources. Proc. Exper. Metrorol. Inst. HHren6I'I.X. "Tp. HH-Ta OKcnepHM. MeTeopon.
Goskomgidromet 39/122:115-118. r'OCKOMrH/lpOMeTa, "1986, N39/122, 115-118.

A nonlinear integral model of turbulent AHanHTHNeCKHHccne_yeTc_ HenHHei;1HaR
convective jets initiated by vertically HHTerpan6HaR Mo_en6 Typ6yneHTH61X
stretched heat sources is analyzed. The KOHBeKTHBHblXcTpyR, HHHIJ.HHpyeMblX

accurate and approximate solutions found _Iel;ICTBHeMBblTRHyTblXno BepTHKanH
show, in particular, that in the case of HCTO4HHKOBTenna. HaR_eHH61eTO4HbleH
stable stratification and heat release npH6nH_HHble peuJeHHR,B 4aCTHOCTH,

increasing with height, jets are noKa361BalOT,4TO _nR cTpyR npH yCTOR4HBOR
characterized by neutral buoyancy: cTpaTHCI:)HKalJ,HH H Bo3paCTalOLU,eMC BblCOTOR
buoyancy increase in each element of the TennOBbl/:leneHHHxapaKTepeH "pe)KHM C
jet due to heat release is compensated Hel;ITpanbHOI;InnaBy-4ecT610": npHpOCT
(accurately or approximately) by buoyancy nnaBy4ecTH B Ka)K/3,OM3neMeHTe cTpyH,
decrease due to its ascending to denser CBR3aHHblI;1C TennoB6_/leneHHeM,
medium layers. The characteristic KoMneHcHpyeTc_I(TONHOHRHnpH6nH>Ki_HHO)
ascending speed is defined by the formula: yMeHbWeHHeMnnaBy4ecTH, CBR3aHHblMC

nO_I:,{JMOMB MeHee nnOTHble CnOHcpe£[61.
w(z) - Q(z)/(y - Ya) where Q is the intensity rlpH OTOMxapaKTepHaR CKOpOCT6no/:l_,eMa
of the heat source (in °C), z is the vertical B6mpa:>KaeTcg_opMynoR:o(z)_Q(z)/(y-ya), r/le
coordinate, y is the atmospheric lapse rate Q - HHTeHCHBHOCT6 HCTONHHKa Tenna B(°C),
-dT/dz, T(z) is the temperature of the z- BepTHKan6HaRKOOp/lHHaTa,y=-dT/dz,
medium, and Yacorresponds to neutral T(z) -TeMnepaTypa cpert61,ya COOTBeTCTByeT
stratification. Hel;1TpanbHOI;IcTpaTHCI:)HKalJ,HH.
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Islamov, K.A. 1980. On complete energy 0 coxpaHeHHH nonHoA {)HeprHH _lnA
conservation for a barotropic model of the 6apoTpOnHOAMO_lenH aTMoc_ep61,
atmosphere written in terms of the Fourier aanHcaHHOha TepMHHaX KOO_3CI:)HU,HeHTOB

coefficients. Proc. Central Asian Reg. Sci. d)yp6e. HcnaMoe K.A. " Tp. Cpe_Heaa.
Res. Inst. Goskomgidromet. 68/149:65-73. perHoH. HHH F'OCKOMrH/3,pOMeTa"1980, N

68/149, 65-73.

lt is proved that the two-dimensional
spectral barotropic model of the ,0,OKa3aHO,HTOcneKTpanbHaA ,o,syMepHaA
atmosphere conserves full energy if the 6apoTponHaA Mo_len6 aTMOC_epbl coxpaHAeT
desired horizontal fields are expanded into nonHyK) oHepFHK),ecnH HCKOMble
a truncated Fourier series with respect to ropH3oHTanbHble nonA pa3no>KeHblB
the basis {e_.tm},where _. is the latitude yce4_HHblep_rl61 _yp6e no 6a3Hcy {ev}, r_le
and m is the wave number, y - _onroTa, m - BOnHOBOe4Hcno.

Kader, B.A. 1987. Anisotropic wind AHH3OTpOnHblenynbcau,HH CKOpOCTHBeTpa H
speed and temperature variations in a TeMnepaTyp61 B HeRTpanbHO
neutrally stratified surface air layer, cTpaTH_Hu, HpOBaHHOMnpH3eMHOMcnoe
Meteorol. Res. (Moscow) 28:26-35. aTMOCC_ep61.Ka_ep E_.A."MeTeopon.

Hccne_. "(MoCKBa), 1987, N 28, 26-35.
A modified dimensions analysis based on
different and independent-length scale _nA aHanH3a cTpyKTypbl Typ6yneHTHOCTH S
dimensions for vertical and horizontal HeycTORNHBOcTpaTHCI:)HLI,HpOBaHHOM
directions is used for the analysis of npH3eMHOMcnoe aTMOC_epbl Hcnon63yeTcA
turbulence structure in an unstably MO,O,HCI:)HU,HpOBaHH611;IaHanH3 pa3MepHOCTeR,
stratified surface layer of the atmosphere, npe_nonaraK)uJ,HA pa3nH4Hble H He3aBHCHMble
Special emphasis is placed on the analysis pa3MepHOCTHMaCLUTa6OB,o,nHH ,QnA
of spectrum shapes of turbulent speed and BepTHKanbHOFOH I'OpH3OHTanbHOr'O
temperature pulses in the region of wave HanpaBneHHR. Oc060e BHHMaHHey_enAeTcA
numbers that correspond to large-scale aHanH3y _OpMbl cneKTpOBTyp6yneHTHblX
anisotropic disturbances. The theoretical nyn6cau,HA CKOpOCTHH TeMnepaTyp61 B
results obtained are compared with the o6nacTH BOnHOBblX4Hcen, COOTBeTCTBylOLU,HX
experimental data available. KpynHOMaCU.ITa6HblMaHH3OTpOnHblM

BO3MyuJ,eHHAM, nony4eHHble TeopeTHHeCKHe
pe3ynbTaT61 cpaBHHBalOTCAC HMelOUJ,HMHCA
3KcnepHMeHTanbHblMH,QaHHblMH.
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Karimberdiyeva,S. 1980. Investigationof HeKOTOp6m14ccne,I:IOBaH14RCyTOHHOI'O XOrla
diurnalvariationsof heat balance COCTaBnRIOU.I,14XTennoBor'o6anaBca
componentsof the activesurface. Proc. _teRTenbHORnoBepXHOCT14.KapHM6ep_IHeBa
CentralAsian Reg. Res. Inst. C. "Tp. Cpe_Hea3.per14oHHHH
Goskomgidromet. 68/149:32-42. I-OCKOMr'14_pOMeTa,"1980,N 68/149, 32-42.

Diurnalvariationsof the active surface heat PacCMaTp14BaeTcfl CyTOHHblR XO_I
balance componentsare considered. An COCTaBnRIOUJ,14XTennoBoro6anaHca
algorithmfor solving a heat balance l:leRTenbHOR noBepXHOCT14, rlOCTpOeH
equationis constructedand computer- anrop14TMpeuJeH14Ryp-H14RTennoBoro
tested. Numericalexperimentationresults 6anaHca14anpo614poBaHHa 3BM.
are given, rlp14BO/:IRTCRpe3yn6TaT61 414cneBHblX

3Kcnep14MeHTOB.

n

Kazakov,A. L, and V. N. Lykosov. 1982. 0 napaMeTp143au,1414B3a14MO,O,eRCTB14R
On the parameterizationof the atmosphere aTMOC_ep61C no_lcT14naK)LU,eR noBepXHOCT6K)
interactionwith the underlying surface in np14414cneHHOMMO.EIenHpOBaHHH
numerical modelling of atmospheric aTMOC_epB61Xnpou,eccoa. Ka3aKOBA.J'I.,
processes. Proc.West SiberianReg. Sci. J'IuKoCOBB.H." Tp. 3an-C146.per'14OB.B.-14.
Res. Hydromet.Inst.55:3-20. r14_poMeTeopon.14H-Ta," 1982,N 55, 3-20.

An atmosphericconstant-fluxlayer (bopMyn14pyeTc_MOl],en6napaMeTp143au,1414
parameterizationmodel is formulatedto be cnoR nOCTORHHblXrlOTOKOBaTMOC_ep61£tnR
used in numericalmodelsof 14cnonb3OBaH14R B 414CReHHblX MO,qenRx

hydrodynamics of the atmosphere. The r'14_IpOTepMoJ:I14HaM14K14aTMOCC_ep61,rip14
effectsof the molecularpropertiesof the ou,eHKe nOTOKOBTenna, Bnal-141414Mnyn6ca
air in closeproximityto the underlying y4TeHblOC_cI_eKT61 MOneKyn_pH61XCBOI;1CTB
surfaceas well as thermostaticand BO3_yxa B6nH3H no_cT14naK_uJ,eR
hydrostaticstabilityeffectsare taken into noBepXHOCT14, a TaK_e OC_C_eKT61TepMo- 14
account in estimatingheat, moisture,and r14_poCTaT144eCKOI;1 yCTORN14BOCT14. ,l_aHO
momentum fluxes. The algorithms are on14caB14eanrop14TMOB.Ha np14Mepe
described. The influenceof incorporated o6pa6OTK14 CTaH/:IapTHblX cyD,OBblX
effects are shownon the example of Ha6nlo_eH14R noKa3aHo Bn14RHHeBKnlON_HHblX
standard ship data processing. 3CI:)clDeKTOB.

18



Khodakov,V. G. 1989. Current climate YCTOR4HBOCT6 H H3MeHHHBOCT6

stability and variabilityas it relatesto CoBpeMeHHOrOKnHMaTa(Ha npHMepe
growing seasonin the U.S.S.R.Moscow. BereTau.HoHHrO nepHo_laB npe_lenaxCCCP).
Nauka. pp. 151. Per_. XO,O,aKOB B.I-.- M: HayKa, 1989, 151c.

The research is based on the calendar of OCHOBOR Hccne/3,OBaHHRnocny)KHnKaneH_lap6
successivechangeof macrocirculation nocne_.osaTenbHORCMeH61

processesinthe NorthernHemisphere, MaKpou,HpKynRu,HOHHblXnpou,eccos s COB.
._ which was compiledmainlyat the Institute nonyLuapHH,nONTHnOnHOCT610 COCTaBneHHblR
i of Geography of the Academy of Sciences B HHCTHTyTe reorpa_HH AH CCCP, c 1899 no

of the U.S.S.R.over the period 1899-1985. 1985r.U,HpKynRu,H_ aTMOC(_epbl4epe3
_i The atmosphericcirculation,through CHHORTHNeCKHe npou,eccbl perynHpyeT

synopticprocesses,controlsheatand pacnpe_eneHHeTenna H BnarH B

moisture distributionplocesses,thus npocTpaHCTBe H TeM CaMblMno_ep>Kv,BaeTmaintainingtheir balance. The constancy Hx 6anaHc. CoxpaHeHHIO 6anaHca

I of surfaceair temperature and precipitation cnoco6CTByeT nOCTORHCTBOnoneR npH3eMHORfields (major climate indices) facilitates TeMnepaTyp61BO3P,yxa H oCa_KOB-OCHOBHblX
balance maintenance. In individualyears, noKa3aTeneRKnHMaTa. B cHny 6onbuJOR

i H3MeHNHBOCTH LtHpKynRU,HH aTMOC_epblBO

the variabilityof circulationdisturbsthe BpeMeHH B oT_enbHblero.o,61 6anaHc Tenna Hheat and moisturebalancethat causes air
temperatureand precipitationanomalies. BnarH HapyuJaeTc_,4TO Bne4_T3a CO60RaHOManHK)T-pbi So3_yxaH oca,qKOS.He 3a
Climatevariabilityhoweveris not verywell nepHo_ 10 neT(HH_HHR npe_en
pronounced within a decade (the minimum KnHMaTHNeCKOrOycpe_HeHH_)H3MeHNHBOCT6
time scale of climaticaveraging).

KnH_laTa Bblpa;_eHa ONeH6 cna6o.

19
=
I



Khvorostyanov, V. I. 1988. Research IAccneMoeaH14ec nOMOLU,blO Tpi_xMepHoR
using a three-dimensional numerical model H14cneHHORMoMen14M14Cc14nau,1414TyMaHOS14
of fog and cloud dissipation with solar o6naKoB np14ConHeHHOMHarpeBe
heating of a nonuniform albedo surface, noBepXHOCT14C HeOMHOpO/3,HblManb6eMo.
Proc. Central Aerol. Obs. 171"62-72. XsopocTb_ll-IoaB.14. Tp. LI,eHTp. a_pon.

o6ceps.-1988.-N 171.- 62-72.
The general structure of a three-
dimensional numerical model designed for On14caHaO6LU,a_ cTpyKTypa TpE}xMepHo_
calculating meteorological field L.I14cneHHO_Mo_.en14,no3Bon_llOU.l,e_
disturbances caused by nonuniform pacc,414TbleaTbBO3MyI.U,eH14_IMeTeononeR,
radioactive heating the underlying surface 06ycnosneHHble HeO_HOpO,O,HOCTblO
is described. A method and algorithm are pa_14au,140HHOrOHarpeBa no_cTHnaK)u4eR
described for computing solar radiation in noBepXHOCT14.1/13no_eHMeTOM 14anrop14TM
the atmosphere, taking into account the pac,4i_TaconHeHHo_tpa_,14au,1414s aTMOCCl:)epe
presence of a few dissipating and np'_ Han14HI414HecKOnbK14Xpacce14saK)m,14x14
absorbing substances. The structure of nornou4aK)m14xcy6CTaHU,14R.On14caHa
three-dimensional temperature fields, fields cTpyKTypa Tp6XMepHl:,lXhoner T-ph=,
of radiation and heat balance, turbulence, pa_14au,140HHOr'o14Tennosor'o 6anaHcos,

Typ6yneHTHOCT14,BO,QHOCT14,/3,anbHOCT14
water content, and visibilityrange in fog
and cloud in the course of their dissipation B14M14MOC'r_4B TyMaHe 1406haKe np1414x

pacce_iH1414HaM T{}MHblMn_ITHOMC anb6eMo A
over a black spot with an albedo A = 0.1 - 0.1, oKpy;_iJHHblMCHe_HOI;1noBepXHOCTbK)C
surrounded by snow surface with an A - 0.7. Pa3Mepbl n_THa Bbl6paHblTaK, _TO
albedo A = 0.7 is described. The size of 3Ta KapT14HaMO)KeT np146n14>Ki_HHO
the spot is chosen to approximately imitate 14M14T14pOBaTbM14cc14nau,14K)TyMaHa 1406naKa
fog and cloud dissipation either over a NaM B3n_THO-noca,o,OHHOI;1nonocoR(Brlrl) 14
runway and the surrounding constructions oKpy_alOLU,14M143acTpO_KaM1414n14HAM],
or over several parallel runways, lt is HeCKOnbK14M14 napannenbHbIM14 Brlrl.
shown that, with a large enough spot, the rloKa3aHo, _TO np14MOCTaTOHHORLu14p14He
airport can naturally be opened in the n_lTHaBO3MO)KHOeCTeCTBeHHOepaCKpblT14e
daytime, agponopTa MHeM.
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Krenke, A. N., and A. N. Zolotokrylin. NpoFpaMMa KnHMaTHHeCKHXHccne/3,OBaHHR
1988. Climate research programme no Koop,o.HHaU,HOHHOMynrlaHy "Feor'pac_HR".
according to the coordination plan KpeHKeA.H.,3OrlOTOKpblrlHH A.H. MaTep.
"Geography." Mater. Meteorol. Res. MeTeoporl. HCcrle/:l. (MOCKBa).-1988.- N 14, 3-7.
(Moscow) 14:3-7.

Npor'paMMa KrlHMaTHHeCKHXHCCrle,QoBaHH_
The climate research program, according no Koop/3,HHaU,HOHHOMynrlaHy "Feorpa_H_"
to the coordination plan "Geography" (HH-T reorpac_HH AH CCCP) HMeeT u,enbK)
(Institute of Geography of the USSR), is onpe/],enHTb KrlHMaTHHeCKHI;1_CI:)CI:)eKT
devised to define the climatic effect of B3aHMO.O.el;tCTBHRCyLUHC aTMOC_epoR.
land-atmosphere interaction. Heat and NepeHoc Tenrla H Brlar'H OT noBepXHOCTH
moisture transfer from the land surface is CyLUH/3,HCKpeTeH,T.K. no 6orlbwe_ HaCTH

discrete because it is mostly concentrated cocpe_oTOHeH B 3HeproaKTHBHblX3OHaX. Ha
in energetically active zones. Methods for perHOHanbHOMypOBHenpe_CTOHT pa3pa6oTKa
determining heat and moisture fluxes in MeTO,D,OBonpe,o.erleHHRnOTOKOBTenrla H
natural and man-made landscapes, as well BnarH B eCTeCTBeHHblXH KynbTypHblX
as river basins in certain areas at a naH_wac_Tax H TeppHTopHarlbHbiX e.D.HHHU,,

regional level are still to be developed. Hanp., peHHbiX6acceRHOB. HayHHaRH
npaKTHLleCKaR3HaHHMOCTbnpol'paMMbl

The scientific and practical value of the COCTOHTB onpe_eneHHH 3aKOHOMepHOCTel;I
program lies in determining the regularities
of differentiating the geographical /3,H_epeHu, Hau,HH r-eorpa_H,4ecKoRO6OnOHKHB CBR3HC OCO6eHHOCTRMH

environment in connection with TenrloBnaroo6MeHa, NyBCTBHTerlbHOCTH
peculiarities of heat and moisture KnHMaTHHeCKOI;ICHCTeMblK H3MeHeHHIO
exchange and the sensitivity of the climatic

noBepXHOCTHcyUJH,COCTaBrleHHH
system to changes in the land surface, lt reorpa_H,4ecKHx nporHO3OBH3MeHeHHR
also lies in compiling geographical npHpoD,HORcpe_,bi H HCROrlb3OBaHHH
forecasts of natural environment changes nonyHeHHbiXpe3yn|-,TaTOBB npor'Ho3ax
and using the results obtained in climate KrlHMaTa. B KaHeCTBeMeTO/3,OB
forecasting. Field observations; plotting Hccne/].OBaHHRnperlnaraK)TCR
different scale heat-balance maps; _Kcne/3.HU,HOHHblenoneabie Ha6nlO/3,eHHR,
developing computational formulas and nocTpOeHHeTenno6arlaHCOBblXKapT
formulas for parameterization of heat and pa3nHHHOrOMaCLUTa6a,pa3pa60TKa
moisture fluxes of different size areas, pac,4i_THbiX_opMyn H napaMeTpH3au,H_
regions, zones, etc.; investigations aimed BenHHHHnOTOKOBTenrla H BrlarH pa3nHHHblX
at establishing the dynamics of heat- no pa3Mepy TeppHTOpH_, 06rlacTeR, 3OHH
balance components of different zones; _p., Hccne,o,OBaHHR,HMelOU.I,He u,enbK)
and studying the effect of land surface on yCTaHOBneHHe,D,HHaMHKHKOMnOHeHTOB
climate formation are ali suggested as TenrloBor'o6arlaHca pa3rlHHHblX3OHH BnHRHHR
research methods, noBepXHOCTHcyuJH Ha _OpMHpOBaHHe

KrlHMaTa.
I=
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Kuznetsov, I. M. 1985. On changes in the 06 H3MeHeHHI4TeMnepaTypbi BO3_yxa Ha_,
air temperature over various underlying pa3nHqHbtMHnO,O,CTHnalouJ,HMH
surfaces. Proc. Arctic Antarctic Res. Inst. noBepXHOCT_MH. Ky3He_oe H.M. "Tp. ApK. H
396:146--151. AHTapKT. HIAIA," 1985, 396, 146-151.

Temperature variations over melting ice, PaCCMOTpeHoH3MeHeHHeTeMnepaTypbl
snow-broth, water, dry and wet sand are SO3_,yxaHal:].TalOUJ.HMnb,0,OM,CHe)KHHIJ,el;I,
considered. SO,OR, CyXHM H MOKpblMnecKoM.

Kuznetsova, I. N. 1989. Mixing layer BbtcoTa cno_ nepeMeWHBaHHgH
height and turbulence coefficient as an KO_CI:)C_I4U,HeHT Typ6yneHTHOCTH KaK
index of vertical exchange in the noKa3aTenb BepTHKanbHOr'O06MeHa B
atmospheric boundary layer. Proc. nor'paHHqHOMcnoe aTMOCC_epbt. Ky3Het_oea
Hydromet. Res. Centre of U.S.S.R. H.H. Tp. I-H_.poMeTeopon. H.-H. u,eHTpa CCCP.
299:99-103. 1989, N 299, 99-103.

The mixing layer height, which is used in _enaeTcR cpaBHeHHeBblCOTbl CnOR
the operational practice of forecasting nepeMeuJHBaHHR,Hcnonb3yeMoR B
meteorological conditions of air pollution, onepaTHBHORnpaKTHKe nporHO3HpOBaHHR
is compared with the turbulence exchange MeTeoponorHHeCKHX yCnOBHR3arp_13HeHHR
coefficient, which is computed in heat and aTMOC_epbl H KO:)_. Typ6yneHTHOCTH
moisture exchange problems as an index o6MeHa, paccHHTbmaeMoro B 3a_aHax Tenno-
of vertical mixing with different types of air H Bnaroo6MeHa, KaK noKa3aTeneR
temperature vertical distribution. The BepTHKanbHoro nepeMeUJHBaHHRnpH

pa3nHqHblXTHnax BepTHKanbHOrO
usefulness of incorporating the turbulence pacnpe_leneHHR T-pbi BO3_yxa. noKa3aHa
coefficient computed value as an additional

u.enecoo6pa3HOCTb BBe,B.eHHRpaccNHTaHHOFO
predictor in the scheme of forecasting 3HaHeHHRKO3CI3.Typ6yneHTHOCTH B CxeMy
meteorological conditions of air pollution is nporHo3a MeTeoponorHHeCKHX yCnOBHI_I
shown. 3arpR3HeHH_IaTMOC_epbt B KaHecTBe

/3.ononHHTenbHOrOnpe/3.HKTOpa.

22



Levin, V. V., and Khvorostyanov, V.I. Mop.enHpoBaHHe pacnpocTpaHeHH_ npHMecH
1988. Modelling of minor constituent B nol'paHH4HOMcnoe aTMOCc_ep61c y4eTOM
transport in the atmospheric boundary CyTONHOr'OxoD,a TeMnepaTypbl
layer taking into account temperature and Typ6yneHTHOCTH. J'IeBHHB.B., XBOI3K)C'rbRI.IOB

turbulence diurnal variations. Proc. Central B.H. Tp. U.eHTp. aopon o6ceps.-1988.-N 170.-
Aerol. Obs. 170:17-25. 17-25.

A two-dimensional nonstationary C_opMynHpOSaHa /_6yMepHa_
mathematical model of minor constituent HeCTaU,HOHapHaRMaTeMaTH4eCKaR MO_.enb

transport in the atmospheric boundary pacnpocTpaHeHHg npHMeCH B norpaHH4HOM
layer is formulated. Diurnal variations of cnoe aTMOCC_epbl. Pacc4HTbmaeTc_
long-wave and short-wave radiation fluxes CyTONHbll;l XO_ nOTOKOB,QnHHHOBOnHOBOR H
are calculated as well as their effects on KOpOTKOBOnHOBORpa_Hau,HH, HX BnHRHHeHa I

the temperature, dynamic characteristics, pa3nH4Hble COCTaBngK)UJ,He TennoBoro
and various heat balance components of 6anaHca no_.cTHnaK_LU,eR nosepxHOCTH, T-py
the underlying surface. The spatial /3,HHaMH4eCKHexapaKTepHCTHKH
distribution of the relative concentration of norpaHH4Horo cnoR. Hccne_,yeTcg
the minor constituent from a constant npocTpaHCTSeHHOepacnpep,eneHHe

OTHOCHTenbHOR KOHU,eHTpaU, HH npHMeCH OTlinear source lifted above the surface at

different time of the day is studied, nHHei;IHOrOnpHno/3.HRTOrOHa_ noBepXHOCTblOHCTONHHKanpHMeCHB pa3nH4HOe BpeM_
CyTOK.

II

Loginov, V. F., and E. V. Rocheva. 1990. CSR3b xapaKTepHCTHK 3Heproo6MeHa oKeaH-
Relationship between the characteristics of aTMOCc_epa c BapHau,HRMHreonoTeHu,Hana
air-sea energy exchange and variations of noBepXHOCTHHs0o H TeMnepaTypoR SO3_.yxa.
500-mb height and air temperature. Proc. FIorHHOBB.(b., Po,4eaa 3.B. Tp. rn. reo_H3
Main Geophys. Obs. 531:16-24. o6ceps.- 1990.-N 631.-16-24.

Synchronous relationships are described PaCCMOTpeHaCHHXpOHHaRCBR36
between energy exchange characteristics xapaKTepHCTHK 3Heproo6MeHa 3a 1953-
for 1953-1972, calculated from 1972r.r., Bbl4HCneHHblXno Ha6nlO,O,eHHRM nRTH
observations of five weather research Hay4HO-HccneD,OBaTenbCKHXcy_OB noro_.b_c

vessels and the Northern Hemisphere 500- napa-MeTpaMH U,HpKynRU,HH aTMOC_epbl B
mb grid point atmospheric circulation y3nax CeTKH ceBepHoro nonyLuapHR(Hs00).

HaH6onee HHCI:)opMaTHBHblMHparameters. The net and virtual heat
xapaKTepHCTHKaMH 3Heproo6MeHa

fluxes, momentum flux, clouds, and total
solar radiation proved to be the most oKa3anHc6: pe3yn6THpyK)UJ.HRH aHpTyanbHblRnOTOKH Tenna, nOTOK KOnH4eCTBa ,QBH)KeHHR_

informative energy exchange a TaK)Ke o6na4HOCT6 H CyMMapHaR conHe4HaR
characteristics. As for asynchronous pa/3.Hau,HR. ACHHXpOHHbleCBR3H
connections between air temperature and TeMnepaTypbl BO3,1:lyxaH rH,I:IpoTepMH4ecKoro
hydrothermal coefficient (HTC) for KOOCI:)CI:)Hu,HeHTa(I-TK ) no 3KOHOMHNeCKHM

economic regions, they were most closely pa_OHaM oKa3anHc6 HaH00nee TeCHblMHC
correlated with air humidity and net heat Bna)KHOCT610BO3_,yxaH pe3ynbTHpyK)LU,HM
flux. The data given in the paper confirm nOTOKOMTenna. ['IpHBe,13._HHbleB pa00Te
the usefulness of the above characteristics /3,aHHb_enO.O,TBep)K_aK)T u,enecoo6pa3HOCTb
when forecasting temperature and HTC for y4_Ta paCCMOTpeHHb_XxapaKTepHCTHK npH
economic regions, nporHo3e TeMnepaTyp6_ H rTK _n_

3KOHOMH4eCKHX pal;1OHOB.
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Makshtas, A. P., P. V. Bogorodsky, and MenKoMacuJTa6Hoe B3aHMO,O,eRCTBHe
E. L Andreas. 1986. Small-scale air-sea aTMOC_epbl H oKeaHa e paRoHe nO/_IHRTHR

interaction in the Mod-Bank area. Inf. Bull. Mop,. MaKtUTaC A.R., Ex)ropo,o.CKHlan.B.,
Soy. Ant. Exp. (Leningrad) 108:67-71. AH_peac 3.J'l. "VIHCI::).61on. COB. AHTapKT.

::)Kcne/:IHU,HH"(J']eHHHFpa_), 1986, N 108, 67-71.
The major heat balance components of the
underlying surface in the Mod-Bank area Ilo _aHHblM OKcne,QHU, HH "Y_)_lenn-rlOJ'13KC-
were estimated on the basis of the 81" npoBe_eHa OIJ,eHKa OCHOBHblX
"WeddelI-POLEX-81" expedition. The sea- COCTaBnRIOU.I,HX TennoBoro 6anaHca
surface radiation balance was norlcTHnaK)uJ,e_ noBepXHOCTHB paRoHe

characterized by rather well-pronounced nO/3,HRTHRMo_. Pa,QHaU,HOHHblI;I6anaHc
diurnal variations. Its amplitude was about nOBepXHOCTHMOp_ xapaKTepH3OBanCR
an order of magnitude higher than that of xopowo Bblpa)KeHHblMCyTOHHblMXO,l:tOM.Ero
vertical turbulent fluxes of sensible and aMnnHTy_a nO*lTHHa nopR_.OKnpeBbluJana

latent heat. During most of the day, the aMnnHTy_y H3MeHeHHI;1BepTHKanbHblX
radiation balance was negative, was Typ6yneHTHblX nOTOKOBRBHOrOH CKpblTOrO
directed towards the underlying surface, Tenna. OCHOBHylOHaCTb CyTOK
and was positive only for a short period at paP,Hau,HOHHbU;t6anaHc 6bin OTpHU,aTeneH H
night. An increase in the radiation balance HanpaBneHK no/],cTHnaloLU.eRnoBepXHOCTHH

TOnbKOB KOpOTKHI;IHONHOIT'InepHo_ OH_)blnvalue from the north to the south, with a
nono)KHTeneH. OTMeHeHO yBenHHeHHe

maximum near the supposed Weddell 3HaHeHHRpa/3.Hau,HOHHOrO6anaHca B
F'olynia, was observed. Turbulent heat HanpaBneHHHC C. Ha IO. C MaKCHMyMOMB
fluxes during the experiment were pa_oHe npe_,nonaraeMoR nOnblHbHY_/],enna.
insignificant and mainly positive. Their Typ6yneHTHble nOTOKHTenna B nepHo_
absolute values were so small that the heat 3KcnepHMeHTa 6birth He3HaHHTenbHblMHH B
flux from the underlying surface to the OCHOBHOMnonO_HTenbHblMH. I/lX a6c.
atmosphere appeared to be negative. 3HaHeHHe6blnO HacTOnbKOManblM, HTOnOTOK

Tenna OT no/],CTHnalouj,el;1noBepXHOCTHB

aTMOCCl:)epyoKa3ancFI OTpHIJ,aTenbHblM.
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Mandarov, A. A., and I. S. Ugarov. 1989. ABTOMaTH3aU,Hg Tenno6anaHcoBblX,
Automation of heat balance, hydrothermal, rH_pOTepMH4eCKHX, MHKpOKrlHMaTHHeCKHX
and microclimatic observations at fixed Ha6nlO,l:leHHI;1Ha noneablX CTaU,HOHapax.
field points. Geogr. Nat. Resour. MaH.o,apoa A.A., Yrapos H.C. r eorp. H
4:142-144. npHpo_., pecypcbl.- 1989.-N 4.-142-144.

Heat balance observations obtained by B 1983-1987rr. Ha AMHHHCKOMCTaU,HOHape
remote sensing and automatic data BenHcb Tenno6anaHcoBble Ha6nK)_eHH_ C
recording were carried out at the Amchinsk ,EIHCTaHIJ,HOHHblM H3MepeHHeMH
site over the period 1983-1987. The aBTOMaTHHeCKOI_I3anHcblO noKa3aHH_
following parameters were measured: (1) /3,aTHHKOB.[']pOBOD,HnOCbH3MepeHHe
radiant energy fluxes in the surface cne_yK)LU,HX napaMeTpos:l) nyHHCTblX
atmosphere; (2) air temperature, humidity, nOTOKOB:3HeprHH B npH3eMHOMCrlOe
and wind speed at heights of 0.5 and 1 m; aTMOC_epbl; 2)T-pbi, Bna)KHOCTHBo3_yxa H
(3) air temperature in the vegetation cover CKOpOCTHBeTpa Ha BblCOTaX0.5 M H 2 M; 3)T-
at a height of 2 m and soil temperature at pbi BO3_yxa B paCTHTerlbHOM noKpOBeHa
a depth of 2 m; (4) heat fluxes in soil; and BblCOTeD.O2 M H nOHBblHa rny6HHe/3,o 2M;

4)TennoBblX nOTOKOBS noHBe; 5)Bna:_HOCTH
(5) SOilmoisture. The instruments and nOHBbl. OnHCaHblnpHMeHRBLUHeCRnpH_)OpblHmeasurement methods are described.

MeTO_IHKanpoBe,QeHHRH3MepeHHI;1.

Masagutov, T. F., and M. I. Yaroshevich. 0 BnHRHHH6pbl3r Ha npo_HnH TeMnepaTypbl
1986. The effect of splashes on B npHnoBepXHOCTHOMcnoe BO3D,yxa.
temperature profiles in the surface air layer. MacaryToBT.(l)., ,,¢lpoWeBHqM.H. "Bo/_.
Water Resources. pp. 65-68. pecypcbl," 1986, N 3, 65-68.

lt has been shown experimentally that, 3KcnepHMeHTanbHO noKa3aHo, HTO npH
given the positive water-air temperature nono)KHTenbHORpa3HOCTHTeMnepaTypba
difference, the occurrence of splashes in BO/3,a-BO3/3,yxnogBneHHe 6pbl3r B
the water surface air layer results in a npHnoBepXHOCTHOMcnoe BO3_yxa npHBO,O,HT K
temperature inversion in the profile that HHBepCHHTeMnepaTypbl e npo_Hne,
originally diminished monotomically, nepBoHaHanbHOHMelOuJ,eM MOHOTOHHO

y6bIBaiOLU.H_xapaKTep.
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Melkaya, I. Yu, Ye. D. Nadezhdina, and Pac_i_T 3BOnlOU,HH HOHHOrOnorpaHH_HOrO
O. B. Shklyarevich. 1987. Calculation of cno_ aTMOC_epb= C yH_TOM pa_,Hau,HOHHOrO
the nighttime atmospheric boundary layer Tennoo6MeHa. MenKag 14.10.,Ha,o.e)K,O.HHa
evolution, taking into account radiative E.,I],., IIIxngpeBH,4 O.B. "Tp. I-n. reo_H3.
heat exchange. Proc. Main Geophys. Obs. o6ceps.," 1987, N 506, 29-39.
506:29-39.

The role of radiative heat exchange in the Ha OCHOSeHHTerpanbHOR Mo_enH HO4HOrO
evolution of atmospheric boundary layer norpaHH_Horo cno_ aHanH3HpyeTc_ ponb
characteristics is analyzed by using an pa_Hau,HOHHOrOTennoo6MeHa H :3BOnlOU, HH

integral model of the nighttime boundary xapaKTepHCTHK cnoR. PacCMaTpHBalOTCR_Ba
layer. Two radiative heat influx cnoco6a napaMeTpH3aU,HH pa_HaU,HOHHOrO
parameterization methods are considered, npHTOKa Tenna. npHBO,D,RTCRpe3ynbTaTbl
Results of comparisons with a multilevel cpaBHeHHRC MHorcypOBeHHORMo_enbK_.
model are given. The possibility of using O6cy)K_aeTcg BO3MO_HOCTbnpHMeHeHH_
an integral model for estimating field HHTerpanbHOR MO,0,enH_,nR OIJ,eHKH
characteristics is discussed, xapaKTepHCTVIKnon_ BeTpa.

Perkauskas, D. Ch. 1980. On calculating K pacHi_Ty pa3BHTHR"OCTpOBaTenna"
the development of an urban heat island of KpynHor'o r'opoD,a. I'lepKaycKac ,[I,.H. "(bH3.
a city. Atmos. Phys. Vilnius 6:107-120. aTMOC_." (BHnbHIOC),1980, N 6, 107-120.

A nonstationary problem describing the Vlccne_,yeTcs_HecTau,HoHapHaR3a_.aHa,
propagation of a "heat island" from a flat onHCbIBaK_uJ,aR pacnpocTpaHeHHe "TennoBor'o
surface source and the occurrence of a oc'rpoBa" OT nnocKol-o noBepXHOCTHOI'O

local "city wind" is discussed. The solution HCTOHHHKaH BO3HHKHOBeHHenoKanbHor'o
of the set of equations obtained makes it "BeTpa r'opo_,a". I'lonyHeHHoe peuJeHHe
possible to estimate the difference between CHCTeMblypaBHeHHI;t_a_T BO3MO)KHOCTb
the "heat island" temperature and that of oU,eHHTb pa3HOCTbTeMnepaTyp "OCTpOBa
the surrounding area as well as its vertical Tenna" H oKpy>KaK)uJ,er'o npocTpaHCTBa, a

TaK;_e I'OpH3OHTanbHOeH BepTHKanbHOe
propagation, pacnpocTpaHeHHe TennoBor'o OCTpOBa.
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Perkauskas, D. Ch. 1960. Heat PacnpocTpaHeHHe Tenna OT noeepxHOCTHOrO
propagation from a sudace source. HCTONHHKa.I'lepKaycKac _.H. "CbH3.
Atmosph. Phys. Vilnius 6:98-107. aTMOCCI:)."(BHnbHIOC),1980, N 6, 98-1P7/.

The propagation of a "heat island" from a Hccne£tyeTcR pacnpocTpaHeHHe "OCTpOBa
fiat surface source, for example, a lake Tenna" OT nnocKoro noBepXHOCTHOrO
whose water is used for cooling large HCTOHHHKa,HanpHMep, o3epa, BO_a KOTOpOrO
nucleal or thermal power plants is Hcnonb3yeTCRJJ,nfl oxna:>K,O,eHHfl Ha KpynHblX
investigated. A city can also serve as such aTOMHblXHRHTennOBblX3ReKTpOCTaHU,HSlX.
a source. The numerical solution of the TaKHM HCTONHHKOMMO)KeT6blTb H 6onb'uOR

diffusion equation obtained is a difference topoi. I'lonyHeHHOeHHCneHHOepeLUeHHe
between the hea_ island and the ypaBHeHHR_H(:I:)CI:)y3HHnpe,l:lCTaBnReT

surrounding area. lt makes it possible to pa3HOCTbTeMnepaTyp Me:>KD,y " OCTpOBOM
estimate the horizontal r_ndvertical Tenna" H oKpy>KalOUJ,HM npOCTpaHCTBOM,a

pollution propagation with different wind TaK)Ke ,o,a/_TBO3MO)KHOCTb oU,eHHTb
I'OpH3OHTanbHOeH BepTHKanbHoe

speeds, pacnpocTpaHeHHe Tennosor'o 3ar'pR3HeHHRnpH
pa3HblXCKOpOCT_IXBeTpa.

Petrichev,/L Z., and G. I. Anzhin. 1987. I'lepeHoc CKpblTOI'OTenna Ha£lpaROHOM
Latent heat transport over the Kuroshio KypocHo B HOR6pe 1982 r'. I'leTpmma A.3.,
area in November 1982. Proc. Far Eastern AH_IaHa I-.I/L"Tp. ,l_anbHeBOCT.per'HOH.HHH
Reg. Sci. Res. Inst. Goskomgidromet. ['OCKOMI'H,QpOMeTa,"1987, N 127, 77-87.
127:77-87.

I']O ,QaHHblM a3ponor'HqecKHx cy_oBbtX

Computations and analysis of latent heat Ha6nK:),O,eHHI_S Ho_Ope 1982r. H no cpe.o,HHM
horizontal flux and horizontal divergence MHOr'OneTHHM ,D,aHHblM npoH3Be_eHbl pac4i_Tbt
fields over Kuroshio were performed using H aHanH3 noneR I'OpH3OHTanbHblXnOTOKOBH
ship aerological long-term averages for I'opH3OHTanbHOR,O,HBepFeHU,HH CKpblTOl'O
November 1982. lt is shown that in 1982 Tenna Ha,o,pa_OHOMKypoCHO. I']OKa3aHO,qTO

the area in question was a "source" of OCeHbIO1982r. Hccne_tyeMbt_ pal;tOHflBnflncfl
"HCTOHHHKOM" CKpblTOI'O Tenna _n_l BOCT.latent heat for the East Pacific. This was

one of the reasons for the shift of intense paROHOBTHxor'o oKeaHa. 3TO RBHnOCbO,D,HOI;I

cyclonic activity to the east of its average H3 npHHHHCMeuJ,eHHRo6naCTH HHTeHCHBHO_
IJ,HKrlOHHqeCKOITI _e_RTenbHOCTH K B. OT ei_

long-term position, cpe_lHero MHOl'OneTHer'onono)KeHHfl.
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Poodov, V. D., and S. A. Petrichenko. TepMHHecKaR cTpyKTypa npHBO_HOr'OcnoR
1986. Thermal structure of the ocean aTMOC_epbl H Tennoo6MeH B TpOnHKaX.
surface air layer and heat exchange in the ny_.OBB._I,.,neTpHqeHKO C.A. "Tp, I/tri-Ta
tropics. Proc. Exp. Meteorol. Inst. 3KcnepHM. MeTeopon. rOCKOMrHD,pOMeTa,"
Goskomgidromet. 39:106-112. 1986, N39/122, 106-112.

Results of investigating the water surface I'lpe£tcTaeneHbl pesynbTaTbl HccneD,OBaHHI;I
air layer (SAt.) pressure during the TepMHHeCKORcTpyKTypbl npHBO_HOrOcnoR
TYPHOON-81 expedition in aTMOCC_epbl (riCA), BblnOnHeHHblX B
September-December 1981 in the :)Kcne,o,HIJ,HH "TaRc_yH-81" B CeHTR6pe-
Philippine and South China seas are D,eKa6pe 1981 r.B eHnHnnHHCKOMH IO_HO-
presented, lt is shown that there is always KHTaRCKOMMopRx. noKa3aHo, HTOB riCA
a temperature inversion in SAL under Bcer£ta CyLu,eCTByeT HHBepcHRTeMnepaTypbi
several types of meteorological conditions, npH pa3nHHHblXMeTeoponorHHeCKHX
TWO SAL structure types are specified CHTyaU,HRX.Bbl_eneHbl D,Ba THna cTpyKTypbl
characteristic of cases with or without rICA, xapaKTepHble _,nR cnyHaeB HanHHHRH
direct solar radiation. Energy exchange in OTCyTCTBHRnpRMORConHeHHORpa,o,HaU,HH.
the case of direct solar radiation has an 3Heproo6MeH npH HanHHHHnpRMOR

ConHeHHOI;Ipa,o,HalJ,HH HMeeT "B3pblBHOR"
"explosive" character. During the daytime, xapaKTep. B TeHeHHe ,qHRHa6nlo_tanHcb /J,Ba
two 'lurbulence explosions" were observed, "B3pbIBaTyp6yneHTHOCTH." B HOHHOeBpeMRH
while at nighttime and with overcast skies, npH cnnouJHoRo6naHHOCTH B3pblBblHe
no explosions were observed. A sharp Ha6nlo_l,anHcb.Bo speM_ B3pblBOB
increase in humidity in the SAL occurred npoHcxo,B.Hnope3Koe nOHH_eHHe Bna;_HOCTH
during explosions, and lower-layer cumulus B nCA, HaHHHanocbo6pa3oeaHHe KyHeBOR
started to form. o6naHHOCTHHH)KHero Rpyca.

Pretel, Ya., Ya. Zeleny, L Kirschnerova, K napaMeTpH3au,HH BepTHKanbHblXnOTOKOB
and P. Krzhizhek. 1987. On the Tenna B aTMOC_epHOM norpaHHHHOMcnoe.

parameterization of vertical heat fluxes in npeTen.R., 3eneHw R., KHptuHepoea J'l.,
the atmospheric boundary layer. Meteorol. Kp)KH)KeKn. "MeTeopon. HccneD,." (MOCKBa),
Res. Moscow, 28:134-140. 1987, N 28, 134-140.

Parameterization of vertical heat fluxes over PacCMaTpHBaeTcR napaMeTpH3aU,HR
a nonuniform underlying surface is BepTHKanbHblXnOTOKOBTenna Ha_
considered by using direct total radiation Heo/3,HOpO,O,HORnO_CTHnaK)Lu,eR noBepXHOCTblO
measurements, The results obtained are Ha OCHOBenpRMb=XH3MepeHHRnOTOKa

compared with those of heat flux CyMMapHo_ paD,Hau,HH. I'lonyHeHHble
pe3ynbTaTbl cpaBHHBalOTCRC pe3ynbTaTaMH

measurements, npRMblXH3MepeHHI;tnOTOKOBTenna.
noKa3aHa nepcneKTHBHOCTbTaKOrO no_xoD,a.
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Rozhdestvensky, A. Ye. 1989. A CHCTeMa napaMeTpH3aU,HH ce3OHHblXnOTOKOB
parameterization system for seasonal 3HeprHH B oKeaHe H aTMOCc_epe.
energy fluxes in the ocean and the PO)K,0.eCTBeHCKHITtA.E. KpynHOMaCUJTa6.
atmosphere. Large-Scale Air-Sea B3aHMO/3,el;lCTBHeoKeaHa H aTMOC(:I:).H
Interaction and Hydrophys. Field _OpMHp. rH/:].po_H3, noneS. M., 1989, 30-42.
Formation, Moscow. pp. 30-42.

npe_.no)KeH MeTO,O,napaMeTpH3au,HH rlOTOKOB

A method of energy flux parameterization 3HeprHR npH U,HKnHHeCKHXnpou,eccax a
with cyclic processes in environments is cpe_ax. MeTo_ HMeeT TepMoJ:I.HHaMHHecKoe
suggested. The method has a O6OCHOBaHHe_nR CHCTeM, Haxo,cIRUJ,HXCR
thermodynamic substantiation for systems B6nH3H paBHOBeCHOrO COCTORHHR.
close to equilibrium. Thermal and r]pHMeHHTenbHO K npou,eccaM
mechanical energy parameterization B3aHMO,O,el;ICTIBHRoKeaHa H aTMOC_epbl a
systems for the ocean and atmosphere ce3OHHOMxo,Qe, T.e. KBa3HCTaTHHeCKHM
and their interface are considered by using CHCTeMaM ,13.BH)KeHHR,Ha OCHOBe:3TOrO
the method as applied to air-sea MeTO_la pacCMOTpeHa CHCTeMa
interaction [pl ocesses in their seasonal napaMeTpH3au,HH nOTOKOBTennoBoR H

MexaHHHeCKOR:)HeprHH B oKeaHe, aTMoCcl:)epe
variation (i.e., to quasi-static motion H Ha HX rpaHHLLe. _nR OnHCaHHRCHCTeMbl
systems)]. The system is satisfactorily /::IOCTaTO4HOUJeCTHHe3aBHCHMblX
described by using six independent napaMeTpoB, npH4i_MHa6Op 4eTblpi_x
parameters, four of which describe the napaMeTpoB onHCblBaeTOCHOBHble
major peculiarities of seasonal energy OCO6eHHOCTHce3OHHblXnOTOKOB3Hepr'HH.
fluxes. The novelty lies not only in finding HOBH3Ha3aKnK)4aeTc_ B HaXO)K,qeHHHHe
the energy sources but also their sinks. TOrlI:,KO HCTOHHHKOB, HO H CTOKOB _HepI'HH, a
There is also the potential of creatively TaK)Ke B KOHCTpyKTHBHOI;1BO3MO)KHOCTH
expanding the parameterization system by pacI.uHpeHHRCHCTeMblnapaMeTpH3au,HH npH
increasing the number of main parameters yBenHHeHHH_-IHcnaonpe_en_K)UJ,HX
on the basis of the general structure of the napaMeTpoB Ha OCHOBeOOLU,e_ cTpyKTypbl
energy flux expression that incorporates a Bblpa)KeHH_i_nR nOTOKa3HeprHH npH
cyclic thermal process. IJ,HKnHHeCKOMTennOBOMnpoLLecce.
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Rozhdestvensky, A. Ye., and G.A. MeTO_I pac4_Ta H aHanH3a
Malyshev. 1989. Calculation and analysis KpynHOMaCLUTa6Hor'oTennonepeHoca B
techniques of large-scale heat transport in aTMOCc_epeB ce3OHHOMIJ,HKne.
the atmospheric seasonal cycle. Proc. PO)K,O.eCTBeHCKHI;IA.E., ManutueB I-.A. Tp.
State Oceanog. Inst. pp. 65-73. roc. oKeaHorp. HH-Ta..!989 N 185 - 65-73.

A method is suggested that allows, without I'lpe_no>KeHMeTO_, nO3BOnRIOU.I,HI_
any preliminary spectral processing, natural eCTeCTBeHHblMo6pa3oM Bbl,O,enflT6
separation of the atmospheric large-scale "Kone6aTen6HyK)" KOMnOHeHTy
heat transfer "oscillatory" component from KpynHOMaCUJTa6HoroTennonepeHoca B
the seasonal cycle on the basis of annual aTMoc_epe B ce3OHHOMIJ,HKne Ha OCHOBe
surface temperature oscillations. The ,QaHHblXno r'O,O,OBblMKone6aHHRM npH3eMHblX
method is based on the identification of TeMnepaTyp 6e3 HX npe_BapHTen6HoR

integral cycle heat transfer with cneKTpan6HoR o6pa6OTKH. MeTO_I OCHOBaH
temperature oscillation phase Ha H£1eHTHCl3HKaU,HH HHTel'panbHOl'O3a I.I,HKn
characteristics. Such an approach makes TennonepeHoca c clDa3OBblMH
it possible to change over from meridional xapaKTepHCTHKaMHTeMnepaTypH61X
wind component data containing Kone6aHHR. TaKoR no_xoD, nO3BOnReT
considerable noise to noise-free nepe_TH OT aHanH3a CHnbHOI.UyMRU.I,HX _aHHblX

no BenHNHHaMMepH_HOHanbHORKOMnOHeHT61
temperature data. Using this method, the BeTpa K aHanH3y 3HaNHTenbHO6onee
authors managed to obtain a more detailed yCTORNHBblXTeMnepaTypH61X,O,aHHblX.
microstructure of large-scale circulation r]pHMeHeHHe3TOI'O MeTO,QaB _IaHHOM
cells in the surface atmosphere compared Hccne_iOBaHHHno3BonHno nonyHHT6 6onee
with existing results, norlpo6HyK) MHKpOCTpyKTypy

KpynHOMaCUJTa6HblXu,HpKynRu,HOHHblXRqeeK
aTMOCCl:)ep61OKOnOnoBepXHOCTHB cpaBHeHHH
C H3BeCTHblMHpe3ynbTaTaMH.

Rudakov, Yu. A. 1986. On calculating 0 pac,4i_TeTyp6yneHTH61X nOTOKOBTenna H
turbulent heat and moisture fluxes over the BnarH Ha_ TepMH4eCKHM _pOHTOM B oKeaHe.
thermal front in the ocean. Bull. of Py_iaKOBIO.A. BeCTH. Flry, 1986,N 4, 100-103
Leningrad State Univ. 4:100-103.

I'lonyqeH61KpHTepHH, onpe_,engK)uJ,He oU,eHKy

Criteria have been developed for BKna_a FOpH3OHTanbHORa,O.BeKU,HH H
evaluating the contribution of horizontal BepTHKanbHOr'OTyp6yneHTHOr'O nepeHoca Ha_
advection and vertical turbulent transfer TepMHHeCKHMCI:)pOHTOMB oKeaHe B
over the thermal front in the ocean to heat ypaBHeHHRXTennonposo/:lHOCTHH

pacnpocTpaHeHHRBnal'H B npHBO£1HOMcnoe
conductivity and moisture transport aTMOCC_ep61,npHnpeo6na_aHHH
equations for the sea surface air. lt BepTHKanbHOr'Oo6MeHa TennoM H Bnal'oR
becomes possible to use commonly CTaHOBHTCRBO3MO)KHblMHCnORb3OBaHHe

accepted techniques for calculating the O6uJ,enpHH_T61XMeTO,QHKpac4_Ta 3THXcharacteristics when vertical heat and

moisture exchange prevail, xapaKTepHCTHK.
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Samarina, N. N., and A. A. Tokarenko. I'lepecTpoRKa cTpyKTypbl TennoBor'o 6anaHca
1988. Underlying surface heat balance noD,cTHnaloLu.e_tnoBepXHOCTHB BeCeHHHI;1
during spring. Mater. of Meteorol. Res. nepHo_. CaMapHHa H.H., ToKapeHKO A.A.
(Moscow) 14:42-47. MaTep. MeTeopon. HccneD,. (MOCKBa).- 1988.-

N24. 42-47.
Snow cover heat balance structure

peculiarities in spring are analyzed using PaCCMOTpeHblOco6eHHOCTHcTpyKTypbl
heat balance observations from the TennoBor'o6anaHca CHe_HOI'OnoKpoBa B

U.S.S.R. Academy of Sciences/Institute of BeCeHHH_nepHo_ Ha OCHOBe,D.aHHblX
Geography Kursk biospheric station over Tenno6anaHcoBblX Ha6nloD,eHHR Ha
the period March-April, 1987. TeppHTopHH KypcKo_ 6HOCCl3epHoRCTaHU,HH

Hl- AH CCCP B MapTe-anpene 1987r.

Savelyeva, T. A., and L M. Khachaturova. XapaKTepHCTHKH HHTeHCHBHblXHHBepCHR
1987. Characteristics of vigorous TeMnepaTypbl no H3MepeHHRMHa BblCOTHOR
temperature inversions from high MeTeoponorHHeCKO_tMaHTe. CaBenbeBa T.A.,
meteorological tower data. Proc. Exper. XaLlaTypoBa J'I.M. Tp. HH-Ta OKcnepHM.
Meteorol. Inst. Goskomgidromet. MeTeopon. r'OCKOMrH£IpOMeTa, 1987, N41/126,
41/126:71-77. 71-77.

Temperature inversions of >10° in a 300-m Ha OCHOBeo6pa6OTKH Ha6nlo_leHHI;1Ha Tpi_x
layer are analyzed by using three-level data ypOBHRXBblCOTHOI;IMeTeoponorHHeCKOR
from the Experimental Meteorology MaHTbl H3M 3a 1971-1980rr. npoBe_l,_HaHanH3
Institute high meteorological tower over the HHBepcHI;t T-pbi, HHTeHCHBHOCTb KOTOpblX B
period 1971-1980. The recurrence and 300-M cnoe 6blna >_10°C. PacCMaTpHBaeTcR
duration of vigorous inversions as they nOBTOpgeMOCTbHHTeHCHBHblX HHBepcHI_B
relate to time of day, clouds, and wind 3aBHCHMOCTH OT HX HenpepbIBHOR
speed and direction is considered. As a D,nHTenbHOCTH,BpeMeHHCyTOK, o6naHHOCTH,
result of analyzing radiosonde data for the CKOpOCTHH HanpaBneHHRBeTpa B
station Dolgoprudnoye and synoptic maps, pacCMaTpHBaeMoM cnoe aTMOCC_epkl.B
it is shown that, as a rule, vigorous pe3ynbTaTe aHanH3a CHHOnTHHeCKHXKapT H
inversions commonly occur in anticyclonic D,aHHblXpa,D,HO3OH,D.HpOBaHHRHa
situations with strong radiational cooling CT.nonronpy_Ha_ noKa3aHo, HTOHHTeHCHBHble
when inversions become stronger as a HHBepCHHBO3HHKalOT,KaK npaBHno, B
result of either weak heat advection aloft or aHTHIJ,HKnOHanbHblXCHTyaU,HRX npH CHnbHOM

pa,QHalJ, HOHHOM BblXOna_HBaHHH, KOl',l:la

sinking of higher inversion layers to the HHBepCHRyCHnHBaeTCRBcne,o,CTBHecnaOoR
300-m height, a,D,BeKIJ,HH Tenna Ha BblCOTaX HnH oce.o, aHHR

BbluJene_auJ, HX HHBepCHOHHblX cnO_B ,D,O
BblCOTbl 300M.
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Schneidman, V. A., and M. V. Tregubova. OIJ,eHKa BrlHRHHRropo_.a Ha HHTerpanbHbm
1989. Assessment of urban effect on the xapaKTepHCTHKH norpaHH_4HOrOcnog.
boundary layer integral characteristics. IIIHai;t,O,MaH B.A., Tpery6oaa M.B.O_ec.
Odessa Hydromet. Inst. Odessa, 30 pp. rH_poMeTeopon. HH-T.-O,o,ecca, 1989.-30C.

Results from calculating atmospheric npHBO,QRTCRpe3ynbTaTbt pac4/_Ta
boundary layer characteristics for Moscow xapaKTepHCTHK norpaHHHHOrOcnoR
and suburban stations are given. The aTMOC_epbl _nR MOCKBblH npHropo_HblX
urban effect on the boundary layer CTaHU.H_'I. _aH aHanH3 BnHRHHRropoP.a Ha
characteristics is analyzed. For revealing xapaKTepHCTHKH norpaHHHHOrOCnOR. _nR
the thermal effect of the city, surface BblRBneHH93(:I:)CI::)eKTaTennoBoro BO3,1:Iel;ICTBHR
sublayer gradients were calculated, as well ropo_a paCC4HTaHblrpa/3HeHTbl S npH3eMHOM
as ground temperature differences and no_,cnoe, pa3HOCTHHa3eMHblXT-p,
boundary layer characteristics: external TepMH_IeCKHexapaKTepHCTHKH norpaHH_lHOrO
and internal stratification parameters and cnoR: BHeWHHI;1H BHyTpeHHHI;tnapaMeTpbl
turbulent heat flux. Heating due to urban cTpaTHt:I:)HKalJ,HH H Typ6yneHTHbli;t nOTOK
energy sources is easily traced. The Tenna. noBCeMxapaKTepHCTHKaM NeTKO
dynamic speed, boundary layer height, npocne>KHBaeTcRHarpeB 3a C_4eTropo_cKHX
maximum turbulence coefficient, and HCTOHHHKOBTenna. _[nR onpe_.eneHHR
surface wind were considered in identifying _IHHaMHHeCKOrOBnHRHHRropo_la

paccMaTpHBanacb _IHHaMHHeCKaRCKOpOCTb,
the dynamic influence of the city. The BblCOTanorpaHHHHoro cnoR, MaKC KO3C_.

change in these characteristics confirms an Typ6yneHTHOCTHH npH3eMHbIRBeTep.
increase in turbulence over the city and the H3MeHeHHe3THX xapaKTepHCTHK
presence of an inhibiting effect. Changes nOD,TBep)K_,aeT yBenH4eHHe Typ6yneHTHOCTH
in integral characteristics of the main HaP,ropo,o,OM H HanHHHe TOpMO3RLu,ero
stream are analyzed. A dynamic and 3CJ3CJ:)eKTa.npHBO,QHTCRaHanH3 H3MeHeHHR
thermal trace of the city has been HHTerpanbHblX xapaKTepHCTHK no Be_.yuJ,eMy
confirmed. Thermal and dynamic effect nOTOKy. I'lony,4eHo nO_TBep)K_eHHe
estimates were obtained. The possibility of .O,HHaMHqecKoro H TepMHLleCKOrOcneD,a
a model to calcul_te boundary layer ropo_la. I'lonyHeHbl KOnHHeCTBeHHbleOIJ,eHKH
conditions for urban and suburban areas TennoBoro H ,D.HHaMHHeCKOrOBnHRHHR

was confirmed, ropo_la. I']O_.TBep>K_eHaBO3MO_HOCTb
Hcnonb3OBaHHRMo,QenH ,O,nR pacHi_Ta
xapaKTepHCTHK norpaHH4Horo cnog B
ycnoBHRX ropo_cKoR 3acTpo_'IKHH
ripHropo,QHOR3OHbh

32



Semyonova, A. P., and T. V. Kozlenko. YCnOBVI_I_OpMVIpOBaHVI_Inpou,eccoB Tenno- 1,1
1988. Conditions for the formation of heat BnarooSMeHa .o,egTenbHOR noBepXHOCTVIC
and moisture exchange processes on the aTMOC_epoR neTOM Ra Ior'e YKpaHHHbI.
active surface in summer in Southern CeMi}HOBaA.14., Ko3neHKOT.B. Tp. YKp.
Ukraine. Proc. Ukr. Reg. Sci. Res. per'HHOR.H. VI. r'HH_poMeTeopon.HHH-Ta.-1988.-N
Hydromet. Inst. 227:97-100. 227.-97-100.

Relationships between heat balance Ha OCHOBe,D,aHHblXTenno6anaHcoBblX
components were estimated. Also, CTaHU,HHR3a nepHHo_1961-1984rr.,
characteristics of heat and moisture pacnono)KeHHbWXHa lore YKpaHHHbl,ou.eHeHbl

exchange in the surface air and their time COOTHOLUeHI4RMe)K_y COCTaBnRIoI.U,HMVI
variability and correlation structure for the Tennoaoro 6anaHca, pacc_HHTaHbJ
summer season were calculated using xapaKTepviCTHHKHHTenno- vi Bnaroo6MeHa B
Southern Ukraine heat-balance station data npHH3eMHOMcnoe Bo3_yxa, HHXspeMeHHa_
from 1961-1984. Changes in the surface VI3MeHHHBOCTbHHKoppengu,HHOHHa_cTpyKTypa
air parameters were considered to be B neTHVIRce3oH. PaCCMOTpeHoHH3MeHeHHHe
dependent on the area humidity, napaMeTpoa npvi3eMHoro cno_ SO3,O,yxa B

3aBVICVIMOCTVI OT yBna_HeHHH_I TeppHHTOpHHHH.

Sherstyukov, B. G., and R. H. Reitenbach. BepTHHKan_-,Hblenpo_HHnHHTeMnepaTypb= HH
1990. Vertical atmospheric temperature Bna_HOCTVIaTMOCC_epblnpHHpa3nvi4HblX
and humidity profiles under different yCnOBHH_Xo6naHHOCTVI1,4U,HHpKyn_u,HHHH.
cloudiness and circulation conditions. IllepcTIOKOB6.C., Pel;tTeH6ax P.F. Tp. BHIAIA
Proc. RIHMI-WDC. 143:70-82. rHH_poMeTeopon. VIH_.-MHHpOB.U,eHTpa

_,aHHblX.-1990.-153.- 70-82.
Climatic vertical air temperature and
humidity profiles for a surface to 30 km r]ony_eHbl KnviMaTHHHeCKHHeaepTHHKanbHble
under different total cloud amount npoc_HHnHHT-pbi VI Bna_HOCTVIBO3_,yxa B cnoe
conditions were obtained for several 0-30KM npL4pa3nHHHHbl×ycnoBHH_XKOrI-Ba
U.S.S.R. stations. The profiles take into 06uJ,eR o6naHHOCTVIno CTaHU,HHFIMCCCP c
account diurnal and annual variations of y'-I_TOMCyTO4HOrOHHro_,oBoro xo_a

meteorological parameters. Analysis of MeTeoponorHH,_ecKHHXBenHH4HH.BblnonHeH
variance was performed and estimates of _VIcnepcHHOHHblRaHanvi3 vi nony_eHb_oU,eHKVI
the cloudiness contribution to the total air BKna/],a06na_HOCTvi B o6_ylo _vicnepcHHlo
temperature variance at different levels TeMnepaTypbl E}o3_yxa Ha pa3nvi_HblX ypOBH_X
were obtained from the surface level. OT 3eMnvi. BbIRE}neHblyCnOBHH_,npHHKOTOpblX
Conditions were isolated under which air o6naHHOCTbOKa3blBaeTcym,ecTaeHHOe

BnlaRHvieHa T-py ao3rlyxa. Ha npHHMepeCT.temperature is significantly affected by
clouds. An integrated comparative MOCKBanpoae_leH KOMnneKCHbl_
analysis was performed in which data from cpaBHviTenbHbllT'l aHanHH3 ponHHKonviHeCTBa
the Moscow station were used and in o6_eR vi HVI_HeRo6naHHOCTVIVI

CVIHOnTVIHeCKVIXycnoaviR B _OpMHHpOBaHVIVI
which the roles played by total and low BepTHHKanbHb_Xnpo_HHneR
cloud amount and synoptic situation in

MeTeoponor'HH_ecKHHXBenHH'4HHHa Tponocc_epe
forming the tropospheric and stratospheric HHB Hvi_Hel;l cTpaTocqbepe.
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temperature/humidity profiles were rloKa3aHo, 4TO o6na4HOCTb OKa3biBaeT
determined, lt is shown that clouds have a cyuJ,eCTSeHHOeBnHRHHeNa sepTHKanbHbm
pronounced effect on temperature profiles npo_14n14T-pl:,t (sKna£1B OOUJ,y_o _14cnepCHK)
(10% contribution to total variance) in the 10%) a np143eMHOM14norpaHH_HOM cnogx
surface and boundary layer atmosphere at aTMOC_epbl 314MORS nK)60e apeMR CyTOK 14
any time of the day in winter and in the neTOM a J3.HeaHoeBpeMR. rlpH _TOM ,I],OnR

daytime in summer. This being the case, D,HcnepcHH np143eMHORTeMnepaTypbt,
the fraction of the surface temperature ca_13aHHaRC yCnOBHRMHo6naqHOCTH,no
variance due to cloudiness amounts to 6OnbLUHHCTByCTaHU,141;tCCCP 3HMOR
20-50% in winter and 10-30% in the COCTaBnReT20-50%, a neTOM B ,O,HeBHORCpOK

daytime in summer for most of the U.S.S.R. 10-30%. BbtuJeBnH_IHHeo6naHHOCTH
stations. Higher up, the effect of clouds yMeHbuJaeTcR. KOn-BOo6naHHOCTHCBR3aHOC
diminishes. Cloud amount is connected CHHOnTHHeCKORC14Tyau,14eR,O,QHaKO

with synoptic situation; however, the u,HpKyn_u,14OHHbmyCnOBHRH pa_114au,14OHHbm
circulation conditions and radiative npou,ecc_,0,perynHpyeMbte o6naqHOCTblO,no-

processes, which are controlled by clouds, pa3HOMy BnHRIOTHa TepMHHeCKHRpe)KHM.
affect thermal conditions differently. CMeHa U,HKnOHHHeCKHXH aHTHU,HKnOHHHeCKHX
Alternating cyclonic and anticyclonic yCnOBHRO6_RCHReT 10-16% ,O,HcnepcHH T-pbr
conditions account for 10-16% of the BO3_.yxaB MOCKBeB cnoe 1-8 KM 1412-14 KM, B

temperature variance in Moscow in the 1-8 TO BpeMRKaK H3MeHeHHeKOnHHeCTBa
km and 12-14 km layers, whereas o6naHHOCTHBnHReT Ha T-py BO3D.yxaTOnbKO
changes in cloud amount affect only the B no£1o6na_HOMcnoe c MaKCHManbHblM
subcloud layer temperature, with a 3CI:)CI:)eKTOMy 3eMrlH. YCnOBHRo6naHHOCTH

HH)KHeI'O_pyca 3HMORB MOCKBeonpe_ens_K)T
maximum effect at the earth's surface. 35% _14cnepcHHT-pbi H 37% ,O.HcnepcHHLow cloudiness conditions in wintertime in

Bna_HOCTH BO3J0.yxay 3eMnH, a ycnoB14_l
MOSCOWaccount for 35% of the O6Lu,eR o6naHHOCT14- 23 % _14cnepcHH T-pbi H
temperature variance and 37% of the 21% _14cnepcHHBna:>KHOCTHBO3_yxa.
humidity variance at the surface, whereas
total cloudiness conditions account for

23% of the temperature variance and 21%
of the humidity variance.

Shklyarevich, O. B. 1987. Evaluation of Ou,eHKa paD,HaU,HOHHblXnpHTOKOBTenna B
heat radiation influxes in the nighttime HOHHOMnor'paHH4HOMcnoe aTMOCC_epbL
atmospheric boundary layer. Proc. Main IIIKn_lpeBI4¢l0.6. "Tp. rn. reoc1:)143,o6cepB.,"
Geophys. Obs. 506:53-63. 1987, N 506, 53-63.

Radiation heat influx variability in a stably npoaHanH3HpOBaHaH3MeHHHBOCTb
stratified atmospheric boundary layer is pa,13.HaU,HOHHblXnpHTOKOBB yCTOIT'IHHBO
analyzed, and different methods of cTpaTHC_HU,14pOBaHHOMnorpaHHLIHOMcnoe
parameterization are considered. The aTMOCC_epblH paCCMOTpeHblpa3nH_Hbte
transmission function is used for cnoco6bi HX napaMeTpH3aU,HH. I'lpH pac4i_Tax

calculating long-wave radiative fluxes. ROTOKOB,O,nHHHOBOnHOBORpajL|HalJ,HH
14cnonb3oBaHa_yHKU,HR nponyCKaHHg.
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Shmakin, A. B. 1988. Methods of MeTO_HKa pac4_Ta Typ6yneHTH61X nOTOKOBB
computing turbulent fluxes for high- yCnOBHgXB61COKOrOpHOrOnepece4_HHOrO
mountain cross plateau conditions, nnaTo. IIIMaKHH A.5. MaTep. MeTeopon.
Materials of Met. Res. Moscow. P. 33-37. vtccne_,. (MocKBa).- 1988.-N 14. 33-37.

Various techniques were used to calculate no ,ElaHHblMnoneBblX H3MepeHH_
sensible and latent heat turbulent fluxes COCTaBngK)LU,HX TennoBoro 6anaHca,

(TF) from heat balance component field npoaeD,i_HHbnXa aBrycTe 1986r. w B HK)he
measurements made in August 1986 and 1987r. Ha nnaTo KHH>Kan(cea. CKnOHU,eHTp.
July 1987 on the plateau Kinjal (Central KaBKa3a) c HcnOnb3OBaHHeMpagnH4HbaX
Caucasus north slope), and the results MeTO,I_HK,paCC4HTaHbl Typ0yneHTHble nOTOKH
were compared. By using similarity theory (Til) gSHOrOH CKp61TOrOTenna H npoBe/:LeHO
and dimensions, essential errors arose in cpaBHeHHenony4eHHblX pe3ynbTaTOB.

calculating TF. The following scheme for iloKa3aHo, 4TO npHMeHeHHe TeOpHH no_o6Hg
using heat balance observations to H pa3MepHOCTHB .CIaHHOMcny4ae npHBeno K
calculate TFs for a high-mountain plateau 3HaHHTenbHblMnorpeuJHOCTRMB BblHHCneHHH
is offered. Using statistical data on surface Tri. rlpe_no)KeHa cne_yK)uJ,ag cxeMa pac4i_Ta

Til Ha BblCOKOrOpHblX nnaTo no /:IaHHblM
air temperature and the vertical humidity Tenno0anaHcoBblX Ha6nlo.QeHH_. _nR
profile, a layer of TFs, which is constant
with respect to height, is selected for the yKa3aHHblXpal;1OHOB,rD,e 3Ha4HTenbHylOpon6
areas in which air mass advection from the HrpaeT a,D,BeKIJ,HR BO3,D.yWHblX Macc C

oKpyH<alOLU.HXTeppHTopHR, BHa4ane
neighboring areas plays an essential role. Bbl6HpaeTCRcnoR nOCTORHHblXno BblCOTeTr]
TFs are then calculated by using some of Ha OCHOBaHHHCTaTHCTHHeCKHX,QaHHblXO
the methods commonly used for this layer. BepTHKanbHblXnpocl:)HnRxT-p6mH Bna:>KHOCTH
lt is found that TF is best calculated by BO3_yxa B npH3eMHOMcnoe. 3aTeM
using the Bowen method, npOBO,QHTCR BblHHCneHHeTn KaKHM-nH60

MeTO_OM HMeHHO MnR OTOrO cnog. OTMeHeHO,

4TO npH HanHHHH _aHH61X H3MepeHHI;I Ha

6nH3ne;_au_Hx TO4KaX pac4_T61 Tr] ny4we
Bcero npoBO_HTb no MeTO_y E)Oy3Ha.

Shmakin, A. B. 1988. The heat balance of TennoBoR 6anaHc pa3nH4H61XTHnOB
different types of underlying surfaces in flat no_cTHnaK)uJ,eR noBepxHOCTHB paBHHHHblXH
country and mountain conditions (Review). ropH6SXyCnOBHRX(O63Op nHTepaTyp61)
Mater. Meteorol. Res. (Moscow) 14:8-22. IIIMaKHHA.B. MaTep MeTeopon.

Hccne_,.(MocKsa).-1988.- N14. 8-22.
Laws of heat balance formation and
methods of its research are considered. PaCCMOTpeHbl3aKOHOMepHOCTH
An investigation of heat balance is cl3opMHpOBaHHRTennoBoro 6anaHca H MeTO_bl
essential to analysis of climate genesis, in ero HCCrle,D,OBaHHR. H3y4eHHe TennoBoro
particular, when studying space and time 0anaHca Ba_HO npH aHanH3e reHe3Hca
climate variability, lt is also essential in KnHMaTa, B npo0neMax MHKpOKnHMaTOnOrHH,
microclimatology and climatology. B npHKna_HoR KnHMaTOnOrHH.
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Shvets, M. Ye., and B. Ye. Shneyerov. K D.HHaMHKennaHeTapHoro nor'paHH4HOr'o
1983. On the dynamics of the atmospheric cnoR aTMOC_ep61. UJBeLtM.E., IIIHeepoB 6.E.
planetary boundary layer. Proc. Main "Tp. r'n. r'eoc_H3o6cepB., "1983, N 481, 41-58.
Geophys. Obs. 481:41-58.

A method for calculating characteristics of H3no>KeHMeTOD,pac4_Ta xapaKTepHCTHK
the atmospheric boundary layer is nnaHeTapHoro norpaHH4Horo cnoR Ha OCHOBe
suggested. The method uses a closed set peLUeHHR3aMKHyTORCHCTeMbl yp-HHI;1,
of equations, including the equations of BKnlOHalOU.I,eR yp-HHR D.BH)KeHHR,npHTOKa
motion, heat influx, turbulence energy Tenna, 6anaHca 3HeprHH Typ6yneHTHOCTH, a
balance, and turbulence scale, and makes TaK>Keyp-HHe D.nRMaCuJTaOa
it possible to obtain turbulence condition Typ6yneHTHOCTH. Hcnon63yeM61R MeTOD.
characteristics for the atmospheric nO3BOnReTnony4HTb xapaKTepHCTHKH

TypOyneHTHOrO pe>KHMaB norpaHH4HOM cnoe
boundary layer, aTMOCC_ep61.

Simonov, V.V. 1989. On the statement of 0 nOCTaHOBKe3aD.a4Hno pac4t_Ty
the problem of calculating the atmospheric noI'paHHHHOI'OcnoR aTMOCC_ep61HaD.MopeM.
boundary layer over the sea. Math. CHMONOB B.B.MaT. Mo_enHp. npou,eccoB B
Modelling of Processes in the Atmosphere nor'paH, cnoRx aTMOCC_ep61H oKeaHa.-IVt.,
and the Ocean Boundary Layer. Moscow. 1989.- 116-121.
pp. 116-121.

The peculiarities of the model of the O0Cy>KD.aK_TC_Oco0eHHOCTHMoD.enH
atmospheric boundary layer (ABL) over the norpaHHqHOrOcnoR aTMOC_epbl (riCA)HaD.
ocean are discussed. ABL interaction with MopeM. B3aHMoD.eRCTBHeriCA c
the disturbed surface involves energy B3BOnHOBaHHOI;tnoBepXHOCTblOBKnloqaeT
exchange between two media formed by oHeprooOMeH Me>K_y D.ByMRcpe_aMH,
kinetic energy fluxes of differing nature, cKnaD.blBalOI.U,HI;tCRHSnOTOKOBKHHeTHHeCKOI;I
Incorporating the moving underlying oHeprHH pa3nH4HORnpHpoD.61, nnR y4i_Ta
surface relief is necessary for taking into oHepr'oo0MeHa Tpe6yeTCR BKnlONeHHe
account the energy exchange. The pen6e_a nOD.BH)KHOI;InOD.CTHnaK_Lu,eR
problem must be formulated with the noBepXHOCTH,npH3TOM 3aD.a4a D.On>KHa
identification of the wave sublayer and the _opMynHpOBaT6CR C BblD.eneHHeMBOnHOBOI'O
overlying part of the atmospheric boundary noD.cnoRH ne>KauJ,eR BblUJeNaCTH

aTMOCCI:)epHor'onoI'paHH4HOI'OcnoR.
layer. A fixed neutrally stratified ABL is PaCCMOTpeHCTaU,HOHapHblRHeRTpanbHO
considered. Two input equations are cTpaTHCI:)HIJ,HpOBaHHblRriCA. HCXOD.HblMi4
used: one for longitudinal and vertical (in RBnRIOTCRD.Bayp-HHR ,O,',T1RnpoD.on6HORH
the wave sublayer) velocities and the other BepTHKan6HOR(B BOnHOBOMnoD.cnoe) H
for longitudinal and transverse (in the npoD.on6Ho_H nonepe4HoR CKOpOCTeR(B

upper atmosphere) velocities. The aepxHeR HaCTH aTMOCCI:)epHorocno_). I'lyTi_M
problem is reduced to a _ingle 4th order BBe_eHHRCI:)yHKU,HH TOKa 3a_a4a CBOD.HTCRK
equation by introducing the stream O_HOMyypasHeHHlO4eTsi_pTOrO nop_lD.Ka.
function. Tangential stresses are BBO,O,RTCRKacaTenbH61eHanpR>KeHH_no
introduced according to the
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Boussinesqequation. The turbulence rHnoTeseE_yCCHHeCKa.Ko3_.
coefficientis determinedby a conventional Typ6yneHTHOCTH onpe_en_eTc_
methodthroughturbulentenergyand Tpa,QHU,HOHHblMcnoco6oM _epes
dissipation. Boundaryconditionsare given Typ6yneHTHyK)_HeprHK)H _,HccHnau,HK).
in detail. The results of numerical ,[],eTaribHO SblnHCaHbl rpaHH4Hble ycnosH_.
experimentationwiththe modelwillbe Pe3ynbTaTblHHCneHHblX3KcnepHMeHTOB no
considered in futurepublications. H3no_eHHORMo_tenH6y_yT pacCMOTpeHbtS

nocnertytoLu,wx ny6nHKau,H_x.

Simonov,V. V. 1991. Numerical LIHCneHHble ::)KcnepHMeHTbl no pac48Ty
experimentsof computingenergy 3Heproo6MeHa B CHCTeMe BO.O,a-BO3,O,yx npH
exchange in the ocean-atmosphere system pa3nH,_HbtXcnoco6ax 3a_aHHR noBepXHOCTHOR
with different methods of settingthe CKOpOCTH. CHMOHOBB.B. Tp. I-n. r'eo_Hs.
surface velocity. Proc.Main Geophys. o6ceps.1991.3-12.
Obs. 530:3-12.

B pa6oTe pacCMaTpHBalOTCRpe3ynbTaTbl
Resultsof numericalmodellingof the air HHcneHHOFOMO/3.enHpOBaHHRcTpyKTypbt
flow structureover a rough surface under BO3,O,yUJHOrO nOTOKaHa,ElBOnHOBOI;1
varying surface velocity conditions at the noBepXHOCTbK_npH pasnHHHbtXyCnOBH_X_.ng
interface are considered in the paper. The noBepXHOCTHOI_ CKOpOCTHHa rpaHHu,e
correct choice of the boundary condition is pa3_ena, npaBHnbHbtRBbt6op::)TOFO
especiallyimportantfor calculatingenergy rpaHHHHOrOyCnOBHRRBnReTCR Oco6eHHO
flux due to frictionforces. Ba_HblMnpH pac,_eTenOToKa_)HeprHH,

06ycnoBneHHoro cHnaMH TpeHHR.
TepMO_HHaMHHeCKOe B3aHMO/_eRCTBHe
norpaHHHHblX cnO_B aTMOCClDepbl H oKeaHa
B6nH3H ceBepHoITt rpaHHU.bl
BHyTpHTpOnHHeCKO_ 3OHbl KOHBepreHIJ,HH.
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Sizov,A. A., and V. K. Kosnyrev. 1982. CI43OB A.A., KOCt_MpeBB.K. " 1 rno6an.
Thermodynamicinteractionsof the ocean :)KcnepHM.riHl-Arl, 1978-1979.T. 5 rl. 1982,
andthe atmosphericboundarylayersnear 53-61.
the northernboundary of the intertropical
convergencezone. First GARPGlobal MHorHe Oco6eHHOCTH TepMo,D,HHaMH4eCKOrO
Experiment,1978-1979. Leningrad. B3aHMOJ3.e_CTBHRnorpaHH4HblX cnol_B
5:53--61. aTMoc_epbtH oKeaHa,HCnbtTbtBaK)UJ,HX

BO3MyLU,eHHR_ TeCHO CBR3aH61C BnHRHHeM

Many characteristicsof disturbancesin air- B3K. 3TO Bo3_eRCTBHeB3K NanorpaHH4Hble
sea boundary layer thermodynamic cnoH ysenH4vlsaeTKoppenHpOBaHHOCT6
interactionsare closelyrelatedwiththe CI:)nyKTyaU,H_ HX TennoB61XH ,qHHaMH4eCKHX
ITCZ. The ITCZ influenceon the boundary noneRH nepepacnpe_enReT_)HeprHK)
layercontributesto the correlationof _nyKTyau,wHno pa3HE,IM MaCLUTa6aM.CBR3E,
thermaland dynamicfields and changes UJHpOTHOrO CMeU.I,eHHR B3K H
the scale of energy fluctuations. The npocTpaHCTBeHHOR H3MeHNHBOCTH nonR
correlationbetween the latitudinal ITCZ cOn_HOCTHa cnoe e_ nO,D,noBepXHOCTHOrO

displacement and the space variabilityof MaKCHMyMa ,D,OBOnbHO3HaNHTenbHa.CyuJ,eCTByeTTaK:>KeCHHXpOHHOCT6

the salinity field in itssubsurfacemaximum uJHpOTHOrO CMeLU,eHHR B3K H Me)KnaccaTHoro
layer is ratherhigh. The latitudinal
displacement of the ITCZ is simultaneous npOTHBOTeNeHHR.
with that of the intertradewind
countercurrent.

Sokolova,G. P., and Ye.Ye. Fedorovich. npHMeHeHHe LIHCneHHO_MO,o,enH _nR pac4i_Ta
1991. Applicationof a numericalmodelto Typ6yneHTHE,tX ROTOKOBH npo_HneR
computationsof turbulentfluxesand MeTeoponorH4eCKHX 3neMeHTOBB npH3eMHOM
profiles of meteorological elementsin the cnoe aTMOC_ep6tno /J,aHHblMCTaH,D,apTHblX
surface air layer from standard MeTeoponorH4eCKHX Ha6nlO/3.eHHR. COKOnOBa
meteorological observations.Proc. Main r.n., (:I)eAOpOBH¢IE.E. Tp. rn. reo_H3.
Geophys. Obs. 530:100-108. o6cepB.-1991.-N530.- 100-108.

A numericalmodel has been developedfor Pa3pa6oTaHa4HcneHHaRMoD,en6 _nR pac4i_Ta
calculatingturbulent heat and momentum Typ6yneHTH6tXnOTOKOBTenna H KOnHNeCTBa
fluxes as well as for the reconstructionof ,O,BH_eHHR,a TaK_e /:inr BOCCTaHOBneHHR
wind speed and air temperatureprofilesin npo(_HneRCKOpOCTH BeTpa H T-pbi so3_.yxas
the surfaceatmospherefromstandard npH3eMHOMcnoe no ,O,aHHblM CTaH,QapTHblXMeTeoponorH4eCKHXHa6nK)£1eHHR.
meteorologicalobservations. Turbulent Pe3yn6TaT6tMo_en6H61Xpac4i_TOB
flux model resultsarecomparedwith

Typ6yneHTHbtX nOTOKOB conocTaBneHbt c
gradient method results obtained by pe3ynbTaTaMH pac_I_TOBno rpa,o,HeHTHblM
various authors. MeTO,I].aM C Hcnonb3OBaHHeM yHHBepcanbHblX

CI:)yHKU,HR, nony4eHHbiX pa3HblMH aBTOpaMH.
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Tretyakov, A. S. 1989. On the surface air K MeTO_,y pacHi_Ta nOTOKOBTenna H BnarH B
heat and moisture flux computational npH3eMHOMcnoe BO3D,yxa. TpeTb_IKOB A.C.
technique. Modelling of Hydrol. and Biol. Mo_,enHp. rH_.pon. H 6HOn. npou,eccoB.-
Processes. Khabarovsk. pp. 11-17. Xa6apOBCK, 1989.- 11-17.

A method for computing surface heat and Flpe_naraeTcR MeTO,13,pac,4i_Ta nOTOKOBTenna
moisture fluxes is suggested that takes into H BnarH B npH3eMHOMcnoe BO3/3,yxaC y'-I_TOM
account mutual effects. The air Hx B3aHMHOr'OBnHRHHR. Hal;I,I:],eHHOe

temperature gradient-air pressure gradient OTHOUJeHHer'pa£1HeHTaT-pbi K r'parlHeHTy
relationship is found to depend on the air ynpyrocTH BO3D,yxa 3aBHCHTOT T-pbi BO3.O,yxa
temperature and agrees with experimental H HMeeT xopouJee COOTBeTCTBHeC
data rather weil. The calculated daily 3KcnepHMeHTanbHblMH_IaHHblMH.
vertical moisture transport velocity is lower PaccHHTaHHaRcpe,D,HRR,O,HeBHaR
than the daily integral coefficient of external BepTHKanbHaRCKOpOCTbnepeHoca Bnal'H B 2-
diffusion for a water surface by a factor of 3 pa3a MeHbLUecpeD,Her'o ,[],HeBHOr'O
2.3 and ranges from 0.001 to 0.008 m/s. HHTel'panbHOl'OKO3C_. BHeLLIHel;1,D,HCI::)CI:)y3HH

,QRR BO,I_HO_ nOBepXHOCTH H H3MeHReTCR B

npe_enax OT O.001 dO 0.008M/C.

Trifonov, M. I. 1980. The effect of BnHRHHeBapHaLLHHH3nyHaTerlbHOI;t
emissive power variations on the accuracy cnoco6HOCTH Ha TOHHOCTbonpe/:leneHHg
of determining the underlying surface TeMnepaTypbl no/J,cTHnatouJ,e_ nOBepXHOCTH.
temperature. Prob. of Atmos. Phys. TpHCI:)OHOBM.H. "rlpo6neMbl _H3. aTMOCCI::)."
(Leningrad) 16:150-154. (NeHHHrpa_), 1980, N16, 150-154.

The effect of emissive power variations and Hccne_oBaHO BnHRHHeBapHau,HI;I
modelling properties of the underlying H3nyHaTerlbHOI;Icnoco6HOCTH no,QcTHnalouJ,el;1
surface on the accuracy of determining its noBepXHOCTH,a TaK)Ke ei_ MO,QenbHblX

surface temperature by an indirect method CBORCTBHa TOHHOCTbonpe_,eneHH_ T-pbi OTOA
is investigated, noBepXHOCTH KOCBeHHblM MeTO,O,OM.
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Tsigelnitsky, I. I. 1982. The atmospheric CTpyKTypa norpaHH4HOrO cno_ aTMOCCl)ep61
boundary layer structure over the Eastern Ha/3,BOCTO4HO_AHTapKTH,O.OR.
Antarctic. Antarctic. Moscow. 21:19-26. LI,Hr'era=HV_KVl;t14.H. "AHTapKTHKa" (MOCKBa),

1982, N 21, 19-26.
Characteristics of the atmospheric
boundary layer structure over the East Ha OCHOBeMHOrOneTHHXMaTepHanoB
Antarctic are investigated on the basis of aoponorH4ecKoro 3OH,ClHpOBaHHgHa
long-term data of upper-air soundings at COBeTCKHX CTaHIJ, HRX Hccne/:IyK)TCR
Soviet stations. Estimates of such major Oco6eHHOCTHcTpyKTyp61 norpaHH4Horo cnoR
parameters affecting thermal and dynamic aTMOC_ep61 Ha/],BOCT. AHTapKTH,O.OI;1.
conditions as height, thermal stratification, nony4eH61 KOnHNeCTBeHHbleoU,eHKHOCHOBHblX
geostrophic wind, angles of wind rotation napaMeTpoB, onpe_enRK_LU,HX TennoBoe H
and shear, and Ri parameter have been .qHHaMHHeCKOe COCTORHHe:BblCOT61_

obtained. The character of the relationship TepMHHeCKOI;IcTpaTHCIOHKaU,HH,
between certain parameters is revealed, reocTpo_H4ecKoro BeTpa, yrna Bpau.I,eHHR

BeTpa, C,D.BHraBeTpa H napaMeTpa Ri.
B61RBneHxapaKTep B3aHMOCBR3HMe)K_y
HeKOTOpblMHnapaMeTpaMH.

Tsigelnitsky, I. I. 1985. Structure of CTpyKTypa Typ6yneHTH61X nOTOKOBTenna B
turbulent heat fluxes in the ocean surface npHBO/:IHOMcnoe aTMOCCI:)ep61Ha,o.
air over the Norwegian, Greenlalld, and HopBe;_CKHM,FpeHnaH.qCKHMH SapeHU,eBblM
Barents Seas. Proc. Arctic Antarctic Sci. MOpRMH. LI,HlrenHI4U,KI417114.H."Tp. ApKT. H
Res. Inst. 398:83-87. AHTapKT. HHH", 1985, 398, 83-87.

Estimates of heat balance components in Ro MaTepHanaM CTaH,qapTHblXcy_OB61X
the water surface air layer have been FH,O,pOMeTeoponoFHNeCKHXHaOnlo,I:IeHHR,
obtained on the basis of standard ship npoBe,O,_HHblXHa HayNHO-HCCne,qOBaTenbCKHX
hydrometeorological observations cyg.ax AAHHH B Ceaepo- EBponeRCKOM
performed by research vessels of the Arctic 0acceRHe CeBepHoro J'Ie.O.OBHTOrOoKeaHa B
and Antarctic Scientific Research Institute 1976-1980rr., nony4eH61KonHNeCTBeHHble
in the North European Arctic Ocean over oU,eHKHCOCTaBnRIOUJ,HX TennoBoro 6anaHca B
the period 1976-1980. The space-time npHBO/3.HOMcnoe. PacCMOTpeHa
structure of turbulent heat flux and heat npocTpaHCTBeHHO-BpeMeHHaRcTpyKTypa
expenditure by evaporation in this region is Typ6yneHTH61X nOTOKOBTenna H 3aTpaT
considered. Tenna Ha HcnapeHHe B OTOM perHoHe.
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Vager, B. G., and Ye. D. Nadezhdina. O0 H3MeHeHHHBepXHeArpaHHU,61
1981. On the variations in the upper nnaHeTapHoro norpaHH4Horo cno_. Barep
boundary of the planetary boundary layer. B.r., HaD.ex_.HHa E.J],. "Tp. rn. reo(_H3.
Proc. Main Geophys. Obs. 437:39-45. o6ceps., "1981, N 437, 39-45.

The dependence of the planetary boundary C nOMOUJ,6K)4HcrleHHORMo,qenH H3y4aeTcR
layer (PBL) height on heat and momentum 3aBHCHMOCT6 BblCOT61nnaHeTapHor'o
turbulent fluxes near the earth's surface is norpaHH4HOrOCnOR(nnc) GT Typ0yneHTH61X
studied with the help of a numerical model, nOTOKOBTenna H KOnHNeCTBaD.BH_eHHA
Equations for horizontal wind speed B6nH3H 3eMHORnoBepXHOCTH.B Ka4eCTBe
components, the equation of the first law HCXO,D,HblX ypaBHeHHl;1BblnHCaH61ypaBHeHHA
of thermodynamics, and the kinetic energy _.nR ropH3OHTanbHblXKOMnOHeHTCKOpOCTH,
balance equation were used as basic ypaBHeHHenepBoro Ha4ana TepMO.qHHaMHKHH
equations. Closure is achieved by ypaBHeHHe6anaHca KHHeTHNeCKORoHeprHH.
introducing a semi-empirical relation for 3aMblKaHHeocyuJ,eCTBnAeTCABBeD.eHHeM
turbulence scale. The dependence of the nonyoMnHpH4ecKoro COOTHOUJeHHA,D,nA

PBL height on the stability parameter is MaCuJTa6a Typ6yneHTHOCTH. H3y4aeTcA
also studied, lt is pointed out that the TaK>Ke3aBHCHMOCT6nnc OT napaMeTpa
ability to model the PBL can be improved yCTOi;14HBOCTH.OTMe4aeTCA, HTOBKnlO4eHHe
by incorporating the transfer equation for ypaBHeHHAnepeHoca _lnA D.HCCHnaLIHH

KHHeTHHeCKOI;IoHepI'HH cyuJ,eCTBeHHO
kinetic energy dissipation, pacmHpHT BO3MO>KHOCTHMoD.enHpOBaHHR

nnc.
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Vyazilova, N.A. 1984. On large-scale 0 KpynHOMaCUJTa6HblXnpHTOKaX _HeprHH BO
energy influxes in the intertropical BHyTpHTpOnHHeCKOR3OHeKOHBepFeHIJ,HH B
convergence zone in the Arabian Sea from ApaBHRCKOMMope no ,O,aHHblMneTHeR
summer MONEX-79. Proc. RIHMI-WDC. :3KCne,D.H_HHMOH3KC-79. B_3HnOBaH.A.
101:75-82. "Tp. BHHH rH_tpOMeTeopon. HHClDOpMaU,HH-

MHpOBOI'OU,eHTpa _aHHBIX," 1984, 101, 75-82.
Enthalpy, latent heat, and potential energy
influxes causud by large-scale divergence PacCMaTpHBalOTCRrlpHTOKH8HTanbnHH,
and vertical velocity are considered for CKpblTOr'O Tenna H nOTeHl.I, HarlbHOR 3HepI'HH,

both a weak and well-developed o6ycnoBneHHble KpynHOMaCUJTa6HOR
intertropical convergence zones (ITCZs). D,HBepFeHu,HeR H BepTHKarlbHORCKOpOCTblO
Computations are given for the _nR HHTeHCHBHORH pa3Mt,ITOR B3K. Pac4i_Tbl
atmospheric unit column from the sea npHBeD,eHb__nR eD,HHHHHOrOcTon6a
surface level to 100 hPa from simultaneous aTMOC_epbl OT noBepXHOCTHMopR P,OypOBHR

sounding data at fixed points in the 100 rna no ,O.aHHblMCHHXpOHHOVO
Arabian Sea. lt was found that during the 30H,O.HpOBaHHRHa CTaU,HOHapHblXnonHroHax B
ITCZ intensification total energy influx is ApaBHRCKOMMOpe. I'lonyHeHO,HTOB nepHo_,
observed because of large-scale motions HHTeHCHCI:)HKalJ,HH B3K HMeeT MeCTO rlpHTOK
in the lower troposphere and CyMMapHoR 3HepFHH, o6ycnoBneHHblR

KpynHOMaCUJTa6HblMH_BH;_eHHRMHB HH;_:HeR
midtroposphere (up to 300 bPa), whereas
in the upper troposphere, removal of H cpeD,HeR Tponoc_epe (_o noBepXHOCTH

300rl'la), B BepxHeR Tponoc_epe-BbIHOC
energy (mainly sensible heat) is observed. 3HepI'HH (B OCHOBHOMOuJ,yTHMOI'O Tenna). B
As for the weak ITCZ, the reverse takes pa3Mb_TORB3K, Hao6opoT, OTTOK3Hepr'HH
place (i.e., energy removal in the lower HMeeT MeCTOS HH>KHeRnonoBHHe

troposphere and energy influx in the upper Tponoc_epbl, npHTOK - B BepXHeR.
troposphere).
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Woolfson, A. N. 1989. Parameterization of FlapaMeTpH3au,HR MenKOR KOHBeKU,HH B
shallow convection on the basis of the 3a_aHax KpynHOMaCUJTa6Hor'onpor'Ho3a
moving convective front model as it is used nor'o_,be,OCHOBaHHaRHa MO/3.enH
in problems of large-scale weather nepeMeLu,aK_tu,erocR KOHBeKTHBHOFOc_pOHTa.
forecasting. Mathematical Modeling of Bynbcl_COHA.H. MaT. MO,O,enHp. aTMOCCI:).
Atmospheric Convection and Modification KOHBeKIJ,HH H HCKyCCTB.BO3,QeI_ICTBHITIHa
of Convective Clouds, Proc. of Second All- KOHBeKTHB.o6naKa: Tp. 2 Bcec. CHMn.,
Union Symp., Dolgoprudny, May 26, 1986. _,onronpyD,Hbl_, 26-29 Ma_, 1986.-M., 1989.-
pp. 105-107. Moscow. 105-107.

A heuristic equation is suggested that FlpeNno>KeHo3BpHCTH'-IeCKOeypaBHeHHe,
describes the evolution of the convective onHCblBalOlu,ee OBOnlOU,HIOBblCOTbl

layer height in the diffuse turbulent KOHBeKTHBHOr'OcnoR B 3a_,a4e o
convection problem in stably and neutrally npOHHKatOuJ,el_ Typ6yneHTHO_ KOHBeKM,HH B
stratified mediums assuming dependence yCTO_HBO H He_TpanbHO
on the integral heat flux on the underlying cTpaTHC_HIJ,HpOBaHHO_cpe/_e B 3aBHCHMOCTH
surface. The suggested relationship is OT HHTer'panbHOl'OnOTOKaTenna Ha
similar to the equation for changing the no/].cTHnalolu.eR noBepXHOCTH. (bopMa
complete mechanical energy of an elastic npe_.no>KeHHoroCOOTHOWeHHRC TOHHOCTblO

spring to a coefficient. The model /:10KOOC_.cosna_aeT c ypaBHeHHeM /:lhr
H3MeHeHHRnonHoR MexaHHHeCKOR3HeprHH

developed is a generalization of existing ynpyroR npy>KHHbl.Pa3BHTaR MO_,enb
Dirdorff-type models and agrees well with RBnReTCRO606uJ,eHHeM pa3pa6OTaHHblX paHee
known experimental data. The results Mo_eneR THna _Hp_op_c_a H
obtained can be used for calculating yD,oBneTBOpHTenbHOcor'nacyeTcR c
atmospheric boundary layer diurnal H3BeCTHblMHOKcnepHMeHTanbHblMH,QaHHblMH.
variations in convection parameterizations nony_leHHblepe3ynbTaTbl MOryT 6blTb
in (1) numerical weather forecasting and HcnOnb3OBaHblnpH pac,_Te CyTOHHOrOxo_a
(2) general circulation models, as well as BblCOTblnorpaHHHHOrOcnoR aTMOC_epbi B
for computing diffuse convection. 3a/_a_ax napaMeTpH3au,HH KOHBeKU,HH B

Mo_enRx HHcneHHOFOnporHo3a noro/J,bi H
O6LU,e_ u,HpKynRu,HH, npH pacHeTe
npOHHKaK)U.I,e_KOHBeKIJ,HH.
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Yakushevskaya,K.Ye. 1980. The effects BnHRHHeny4HCTOrOH Typ6yneHTHOrO
of radiantand turbulentheaton the Tennoo6MeHaHa TeMnepaTypynpH3eMHOI'O
surface air temperature. Prob.Atmos. cno_ aTMOC_epbt. RKymeeCKanK.E. "l'lpo6n.
Phys. (Leningrad)16:79-92. _H3. aTMOC_." (J'leHHHr'pa£1),1980,N 16,79-

92.
This is a reviewof researchpapersthat
estimatethe effectof turbulent and long- 063op Hccne,o,OBaHHR,OIJ,eHHBalOLU.HXBnHRHHe
wave radiant heatexchange on the Typ6yneHTHOrOH ,I_nHHHOBOnHOBOrO
average surface-atmospheretemperature ny4HcToro Tennoo6MeHaHa cpelJ.Heenone
field. Paperswrittenwithinthe last 1.5-2 TeMnepaTypbtBnpH3eMHOM cnoe
years are discussed, aTMOCC_epbt.O6Cy>K,O.atOTCRpa6OTbt,

BblnOnHeHHble3a nocneD,HHe1,5 - 2
,o,eCRTHneTHR.

Yefimova,L K., and N. N. Zacheck. 1990. OU,eHKH BnHflHHR Ha TepMHNeCKHR pe>KHM
Assessmentof the influence of changes in aTMOC_epbsH3MeHeHHRHHCOrlRU,HH H
insolationand polar zone boundary on the FpaHHU,bl nonspHoR3OHblHa6a3e
thermalstateof the atmosphereusingan oHepro6anaHcoBoRMO_lenH.E_HMOBaJ'I.K.,
energy-budgetmodel. Proc. Main 3a4eK H.H. Tp. rh. reoc_H3,o6cepB.-1990.-N
Geophys.Obs. 531:69-74. 531, 69-74.

Data of numericalexperimentswith energy- AHanH3HpylOTCR ,O,aHHble HHCReHHblX
balance modelsare analyzedthat makesit _KcnepHMeHTOBC _Hepro6anaHcoBoR
possibleto estimatepossibletemperature Mo_enbK),nO3BOnRK)LU,He oU,eHHTbBO3MO;_Hble
changes in sevendifferent latitudinalbelts H3MeHeHHRTeMnepaTypbt7 pa3nH_HbtX
with the solar constantvaryingby 2.5 and uJHpOTHblX 3OHnpHIBapbHpOBaHHH ConHeHHOR
5% and the polarzone boundarychanging ROCTORHHORHa 2.5 H 5% H H3MeHeHHR
by 10° latitude. I'paHHU,bl non,prioR3OHblHa 10° no LuHpoTe.

44



Yordanov, D. L, and M. P. Kolarova. 1987. Mo_enb KOHBeKTHBHOPOaTMOCc_epxoro
A model of the convective atmospheric nor'paHH,4HorocnoR H er'o napaMeTpHSaU,HR.
boundary layer and its parameterization. Hop,o.aHoB,I],.J'l.,KonapoBa M.I'I. "MeTeopon.
Meteorol. Res. (Moscow) 28:123-133. Hccne/3.."(MOCKBa), 1987, N 28, 123-133.

A convective atmospheric boundary-layer I']pe_cTaBneHa Mo_enb KOHBeKTHBHOrO
model is presented that is designed on the aTMoc_epHoro norpaHHHHOrOcnoR,
basis of a set of hydrodynamical equations nOCTpOeHHaRHa OCHOBeCHCTeMblypaBHeHHI;1
by using the following assumptions: the rH_poTepMo.O.HHaMHKHB cne_.yK_UJ,HX
turbulent exchange coefficient does not npe_nono>KeHHRX:KO_C_.Typ6yneHTHOrO
change with height over the surface layer O6MeHa He H3MeHRIOTCRHa BblCOTeHa_
and is calculated by the turbulent energy npH3eMHblMcnoeM H pacc_IHTblBalOTCRno
balance equation; dissipation is ypaBHeHHIO6anaHca Typ6yneHTHOR oHeprHH;
determined in terms of dimensions; _HccHnalJ,HR onpe_en_eTcR Hs pa3MepHblX
nonlinear, nonstationary terms and Coo6pa;_eHHR; HenHHe_Hble HecTaU,HOHapHble
horizontal diffusion terms are assumed to H ropH3OHTanbHO-_HC_c_y3HOHHbleqneHbl

be height independent and are determined npeD,nonaraK)TCR He3aBHCRU.I.HMHOT BblCOTblH
from the zero approximation by iteration, lt onpe_enRK)TCRno HyneBOMy npH6nH)KeHHIO
is shown by using the available MeTO_OM nocne_oBaTenbHblX npH6nH>KeHHI;t.noKa3aHo, HTO,O,OCTynHble
experimental data on temperature and _KcnepHMeHTanbHble _aHHble O ,qec_eKTaX T-
wind data errors that the vertical pbi H BeTpa, BepTHKanbHOMpacnpe_eneHHH
distribution of kinetic energy and KHHeTHHeCKOI;t:3HeprHH H ,O,HCCHnalJ,HH, a
dissipation, as well as universal functions TaK;_e 06 yHHBepcanbHblXC_yHKU,HRXB
and friction laws and heat transfer, are 3aKoHax TpeHHR H TennonepeHoca xopouJo
reproduced by the model rather weil. BocnpoH3BO_RTCRMO_,enbK).

Zhalmuchamedova, Zh. D. 1989. Heat TennoBoR 6anaHc paBHHHHOI;tTeppHTopHH
balance of the flat area of Kazakhstan. Ka3axcTaHa. )KanMyxaMep,oBa ;PI(.,0,.- AnMa-

Alma-Ata, Nauka. pp. 151. ATa: HayKa, 1989.- 151c.

Results of a long-term heat balance study HsnaraK)TCR pesynbTaTbS MHoroneTHHX pa6oT
are presented. Materials of field research no npo6neMaM TennoBoro 6anaHca.
in various regions of Kazakhstan, having I/lcnonb3OBaHblMaTepHanbl noneBblX
different physical and geographical Hccne/3,OBaHHI;1pasnHHHblXnoBepXHOCTeR
characteristics, were employed. Some pa3Hoo6pa3HORB Cl::)H3HKO-r'eor'pacl::)HqeCKOM
heat balance measurement and calculation OTHOUJeHHHTeppHTOpHH KasaxcTaHa.

results are given. FIpHBO,QHTCR60nbWOR (:I:)aKTHHeCKHgl
MaTepHan H3MepeHHI;1H pacqi_TOBTennosoro
6anaHca.
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Zubkovsky, S. L, and A. A. Sushko. 1987. 3KcnepHMeHTanbHoe Hccne_OBaHHe
Experimental investigation of the surface npocTpaHCTBeHHORcTpyKTypbl
air temperature field space structure. TeMnepaTypHoro non_ B npH3eMHOMcnoe
Meteoro. Res. (Moscow) 28:36-41. aTMOCC_epbl. 3y6KOBCKHRc.n., CymKo A.A.

" MeTeopon. HccneD,." (MocKBa), 1987, N 28,
Results of experimental air temperature 36-41.
variation research at 3-m altitude over a

uniform underlying surface with unstable I']pe.clcTaBneHblpe3ynbTaTbl
atmospheric stratification are given. X- and 3KcnepHMeHTanbHOrO Hccne,D,OBaHHR
Y-scales of correlation functions are equal nynbcau,HR TeMnepaTypbl BO3_.yxaHa BblCOTe
to 30 and 10 m, respectively. Frozen 3 M HaD.O.O,HOpOD,HORno,o.cTHnalouJ,eR
turbulence transport speed, which is noBepXHOCTblOnpH yCTORHHBOR
different from the mean wind speed, is cTpaTHCI:)HKaU,HH aTMOC_epbl, npoD,onbHbl_ H
determined by comparing space, time, and nonepe4Hbl_ MaCUJTa6blKoppenRu,HOHHblX
space-time correlation functions, cl3yHKU,HI;1paBHbl30 H 10 M COOTfleTCTBeHHO.

1/13conocTaBneHHR npocTpaHCTBeHHblX,
BpeMeHHblXH npOCTpaHCTBeHHO-BpeMeHHblX
KoppenRIJ,HOHHblXcl3yHKIJ,HI;I onpe_leneHa
CKOpOCTbnepeHoca 3aMopO)KeHHOR
Typ6yneHTHOCTH,KOTOpaROTnHHaeTcR OT
cpe,o.HeRCKOpOCTH BeTpa.
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