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Abstract

RAVINA, CAROLINA B., and MARVEL D. BURTIS. 1994. Selected translated abstracts of
Russian-language climate-change publications: Il. Clouds. ORNL/CDIAC-64;
Proceedings of RIHMI-WDC lIssue 159. Carbon Dioxide Information Analysis Center,
Oak Ridge National Laboratory, Oak Ridge, Tennessee. 106 pp.

This report presents abstracts (translated into English) of important Russian-language
literature concerning clouds as they relate to ciimate change. In addition to the
bibliographic citations and abstracts translated into English, this report presents the
original citations and abstracts in Russian. Author and title indexes are included to
assist the reader in locating abstracts of particular interest.

PABUHA K.6. v M.[1. BEPTUC. 1994. Bbi60pOUHLIE aHHOTALUM PYCCKOR3bIYHbIX
ny6bnukaumin no nsmereHuam kniumata: Il.O6nauHocTb. ORNL/CDIAC-64, Tpyab!
BHUWMMU-MUO U3ganmne 159. LlenTp aHanusa uHdopMauum no yrnekucnomy rasy,
Okpunxckan HaumoHanbHaa nabopatopus, Okpuax, TenHeccun. 106 cTp.

Ovuér npeacTasnseT cobon cOOpHUK aHHOTauWUA Hambonee NHTEepEeCHbIX
pPyccKofi3bidHbIX Nybnukauni no 06navHOCTH, C YHETOM 3HAYEHURA U3YHEHUA
obnauHoCcTH OnNs uccnenosakuit B 06NacTn nsMeHeHn Knumara. [loMumo
6ubnuorpacdum u aHHoTaLMi, NepeBeAEHHBIX HA aHI MMACKUA R3bIK, B OTYET
BKMIOYEHa opurmHanbHas 6mbnuorpaduna N aHHOTaLUM Ha PYCCKOM RA3bIKe. Ona
obneryedna NONCKa Hy)XXHOW aHHOTaLUMN B COOPHWK BKNIOYEHbI MHAEKC aBTOPOB W
MHOEKC Ha3BaHWN.



Introduction

On May 23, 1972, Richard Nixon, President of the United States, and N. V. Podgorny,
Chairman of the Presidium of the Supreme Soviet of the Union of Soviet Socialist Republics,
signed an Agreement on Cooperation in the Field of Environmental Protection Between the
United States of America and the USSR. 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 Group VIII (WG VIIiI), established to address the issue of influence of environmental
changes on climate, now includes five projects: climate change; atmospheric composition;
radiative fluxes, cloud climatology, and climate modeling; data exchange management; and
stratospheric ozone. The Office of the Deputy Assistant Secretary for International Interests
of the National Oceanic and Atmospheric Administration is the U.S. coordinating agency for
WG VIII projects, and the Russian Federal Agency for Hydrometeorology has been the
coordinating agency within the former USSR. The Carbon Dioxide Information Analysis
Center (CDIAC) has, since 1990, been active in the WG VIII project on data exchange.

CDIAC's participation in WG VIII activities has been facilitated by its participation in the
Quantitative Links initiative of the U.S. Department of Energy's Global Change Research
Program (USDOE/GCRP). CDIAC's role in this initiative has been to provide the quality-
assured data sets needed to quantify the relationship between changes in atmospheric
composition and changes in climate. In support of this role, CDIAC has been collaborating
with research institutions in the former USSR to identify, quality-assure, document, and
package selected data sets as CDIAC numeric data packages (NDPs). In 1991, CDIAC
published the NDP Atmospheric CO, Concentrations Derived from Flask Samples Collected
at U.S.S.R.-Operated Sampling Sites (ORNL/CDIAC-51, NDP-033), compiled by Thomas A.
Boden of CDIAC, with data contributed by A. M. Brounshtein, E. V. Faber, and A. A.
Shashkov of the Main Geophysical Observatory (St. Petersburg, Russia). In 1993, CDIAC
published the NDPs Daily Temperature and Precipitation Data for 223 USSR Stations
(ORNL/CDIAC-56, NDP-040) compiled by Russell S. Vose of CDIAC, and Three-Hourly
Temperature and Precipitation Data for 223 USSR Stations (ORNL/CDIAC-66, NDP-048),
compiled by Dale P. Kaiser of CDIAC; data for both were contributed by V. N. Razuvayev,
E. G. Apasova, and R. A. Martuganov of the Research Institute of Hydrometeorological
Information (Obninsk, Russia). CDIAC has also hosted visits by Russian scientists, and
CDIAC staff have visited Russian geophysical research institutions and data centers.

CDIAC sent a survey to 172 researchers in eleven countries. Participants were asked to
suggest data sets that (1) would be of particular importance to the quantification of the links
between changes in atmospheric chemistry, the Earth’s radiative balance, and climate, but
(2) that were of limited usefulness because of problems with availability, documentation, or
quality or (3) did not currently exist but could be compiled from separate extant data sets.
More than one hundred data sets were suggested, in areas ranging from climate and the
cryosphere to the E:arth’s surface or cover and trace gas emissions and concentrations.

»

vii



This and a follow-up survey indicated that researchers in this area were especially interested
in the Earth's surface energy budget, clouds, aerosols, and general circulation models.

To respond to the interest in these four areas, CDIAC and the All-Russian Research Institute
of Hydrometeorological Information—World Data Center (RIHMI-WDC) in Obninsk, Russia,
began a collaborative project to produce a series of dual-language bibliographies of Russian
literature that had not previously been translated into English. This project included the
assignment of RIHMI-WDC technical translator Carolina B. Ravina to CDIAC to work on these
bibliographies. As part of this work, CDIAC and RIHMI-WDC decided to evaluate new
personal-computer-based translation and word-processing software. The first report to result
from that project, published in 1992, was Selected Transiated Abstracts of Russian-
Language Climate-Change Publications: |. Surface Energy Budget (ORNL/CDIAC-57;
Proceedings, RIHMI-WDC 158), translated by Carolina B. Ravina and compiled by Marvel D.
Burtis (available on request from CDIAC, Oak Ridge National Laboratory, P. O. Box 2008,
Oak Ridge, Tennessee 3781-6335, U.S.A.). The current report, on clouds, is the second in
the series. It is hoped that the current reports on aerosols and general circulation models will
also be forthcoming.

This report covers Russian literature that has not previously been translated into English.
The reader is also referred to the English-language journals Soviet Meteorology and
Hydrology and Atmospheric and Oceanic Physics which consists of translations of the

Russian-language journals Meteoponorus u rugponorus and @u3snka atMocgeps! N OKeana,
respectively.
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BBEOEHUE

23 man 1972r. MNpesnpent CoeanHénHbix WraTos AMepuku Pudapn Hukcon v H.B.
MonropHei, MpencenaTens MNpesnanyma BepxosHoro CoseTa, nognucany cornaiueHue o
coTpyaHnyecTse B 06nacTn oxpaHbl OKpyXaiowen cpeabi Mexay CoeanHEHHbIMMU
Wratamm Amepukn u Coosom Cosetckux Counanuctudeckux Pecnybnuk. Cornawenme
Kacanocb cnefyilouunx obnacTei: 3arpssHeHne BO3Qyxa; 3arpa3HeHUe BOMbl; 3arpaAsHeHue
OKpYXaioliei cpefbl, CBA3AHHOE C CENbCKUM XO3AMCTBOM; yNyuleHne COCTORHWUA
OKpYXalol,en cpeabl rOpoaos; CoOXpaHeHe NpUPOAbLI U CO3AaHWe 3aNOBEAHUKOB;
3arpsisHeHre okeaHa; 6uonorvyeckme U reHeTUNECKue NoCNeacTBUA 3arPR3HEHNUA
OKpY>XaiolLei Cpeflbl; BNUAHME U3MEHEHWA OKPYiXalowe cpefibl Ha KNUMaT; apKk TU4eckue
n cybapKTu4eckme aKonorMyecKue CUCTEMDI, a TaK Xe lopuanyeckue u
aQMUHUCTPaTUBHbIE Mepbl NO OXpaHe KavecTBa OKpYXalowen cpeabl.

Pabouas rpynna Viil (PT" VIII), coznaHHan ana uccnenosana Npo6nemMbl BAMAHURA
M3MEHEHNA OKPYXXalolWen cpebl Ha KNMMaT, B HACTORLWEE BPeMA BKMIOYAeT NATb
NPOEKTOB: M3MEHEHNE KNMMaTa; COCTaB aTMOCKEpbI; PaAnaLMOHHbIe NOTOKMK;
KnuMaTonorua obnavHocTu KU KNMMaTU4eckoe MoaenvMpoBaHlue; ynpasnexmne o6MeHoM
RaHHbIMK 1 CTPaTOCKEPHbLIA 030H. AnnapaT 3aMeCTUTENA NOMOWHMKA CeKpeTapa no
MeXXAYHapoAHLIM MHTepecaM HauMoHanbHOro ynpasneHna No U3y4YeHUIo OKeaHa u
aTMoCepsl ABNAETCA KoopAnHUpYIowmM opradoM ans npoextos PI™ VIl 8 CLUA, a 8
6uiewem CCCP 3Ty ponb BoinonHan MocynapcTeexHbin KoMuTeT no ruapomeTeoponoruu,
peopraHn3oBaHHbIi B Poccuiickoe denepanbHoe areHTCTBO NO FMAPOMETEOPONOrum.
Hauunan ¢ 1990r., LlenTp aHanusa undopMaumm no yrnekucnomy rasy (LAW) aktuewo
yvacteyeT 8 npoekte P VIl no o6MeHy naHHbiMK.

Yuactue LLAU B gestensHocTu Pl VIIl ycunueaeTtcs yvactuem LlenTpa B nporpamme
KonuyecTeeHHble CBA3W, peanusyemoi no MHMuMaTee MunmctepcTea aHepretuku CLUA 8
pamkax Hay4Ho-uccrnenosaTenbckoi NPorpamMMbl No rNobanbHLIM U3MEHEHUAM
(USDOE/GCRP). Y4acTue LLAW 8 nporpaMme COCTOWT B NpeaoCTaBrneHnn
OTKOHTPONMPOBaHHbLIX MacCHBOB QaHHbIX, He06X0AUMBIX ANA KONUYECTBEHHOrO ONMCaHWUA
CBfi3W MEXAY W3MEHEHUMWU COCTaBa aTMOCEEpbl U U3MEHeHUAMK KnumaTa. [1ns
BbINONHEHNA 3Ton 3anayum LLAU coTpygHuyaeT ¢ nccnenosaTensCKMMU YYpPEXAEHUAMU B
6uiswem CCCP, BbinonHss paboTy no noucky, AOKYMEHTUPOBAHWIO U KOMMOHOBKE
BbIGOPOYHLIX MaCCMBOB JaHHbIX B BUAE NakeToB UndpoBbix AaHbix (NUO) LAW. B 1991 r.
LLAW ony6rmkosan MU no KoHUeHTpaunm aTMOCEEpPHOro Yrnekucnoro rasa,
nmepeHHoro no 6anoHHbIM 06pasuam, 0TO6paHHLIM Ha COBETCKUX CTaHUUAX
(ORNL/CDIAC-51, NDP-033), koTopbit 6bin nogrotosned ToMacoM A. BoyneHom,
cotpynHvkoM LLAU Ha ocHoBe AaHHbIX, npeaocTasnexHbix A.M. BpoyHwTerHom,
E.B.®abepom n A.A. WawkosbiM, coTpyaHMKamu I nasHomn reodusmnyeckomn obcepsatopum
(CankT-MNeTepbypr, Poccus). B 1993 roay LLAU ony6nukosan MUL "CyTouHbie aaHHbie no
TemnepaType n ocankam no 223 craHumaM CCCP" (ORNL/CDIAC-56, NDP-040),
noarovoBnexHbie Paccenom C. Bocom, coTpynrukom LLAU, n " BocbmucpouHbie faHHbie
no TemnepaType u ocafnkam no 223 ctaHumam CCCP" (ORNL/CDIAC)-66, NDP-048),



noarotoBsnexHbie [ennom Kansepom, cotpyannkom UAN. [Ina o6onx vsnaHni paxHble
6binm npenocTasnexbl B.H. Pasysaesbim, E.I'. Anacoson, u P.A. MapTyranosbiMm,
COTpyAHUKaMKn Hay4HO-MCCNenoBaTenbCKoro MHCTUTYTa MMAPOMETEOPONOrUiECKOn
nHpopmauunm (O6HuHCK, Pocenn). LLAU Takxe npuHuMan y4&Hbix us Poccuu, a yuéHble
LLAW, B csolo ouepenb, nocewany reopuUaMHecKe Hay4Ho-MCCnenoBaTenbCcKue
YSPEXOEHUA U LEHTPbI AaHHbIX B Poccuu.

LLAWU Hanpasun 0630p 172 y4éHbiM B 11 cTpaHax, B KOTOPOM cofepxanack npocbba
NPeanoXuTb Maccuebl AaMHbIX, NpeacTasnaowme ocobylo LEHHOCTbL ANA
KOMHECTBEHHOr O ONUCaHUA CBA3EN MeXAY M3MEHEHUAMWN aTMOCKHEPHON XUMUM,
panuaumonHHoro 6anaHca 3eMnu U KNMMaTa ¥ KOTOPbIE Mano UCNoNb3oBanCb B CUNY
pasHbix NpUYKMH: M3-3a NpobrieM AOCTYNHOCTH AaHHbIX, UX CNabon OOKYMEHTUPOBAHHOCTH,
NMOXOro KavecTsa UK Pak TUHECKOrO UX OTCYTCTBUR; NPU 9TOM UX MOXHO Bbino
CKOMNOHOBaTb 13 MMEIOLLIMXCA pa3po3HeHHbIX MaccuBoB. beino npeanoxero 6onee cta
MacCWBOB NlaHHbIX, OXBaTbIBAIOWMX CaMble pasHoobpasHble obnacTu: 0T Macc1BoB No
KNUMaTy v Kpuocdepe A0 MaCCUBOB NPM3EMHbIX QaHHbIX, NO NOKPOBY 3eMrM, Bbibpocam n
KOHUEHTPaLnM ManbiX rasosbix cocTasnsiowmnx. 3Ta paboTa u nocnenosasiuee 3a Hen
obcnenoBaHve nokasanu, 4To ANA y4€Hbix, paboTalownx B 3Ton obnacTh, Hanbonbnn
WHTepec NPeACTaBNAIOT Cnefylowe HanpaBneHns: IHepreTUieckun 6anaHc NOBEPXHOCTH
3eMnK, 06Na4YHOCTb, a3PO30NK U MOAENU OOLLER LMPKYNSLUMA.

HT106b1 yROBNETBOPUTL MHTEPECHI YHEHBIX B 3TWUX YeTbipéx obnacTax, LAU u
Bcepoccuinckuin HayuHo-nccnenoBaTenbCkui MHCTUTYT FMAPOMETEOPONOru4ecKomn
nipopmaumm-Muposon ueHTp ganHeix (BHUAMMU-MULD) O6xunck, Poccus, paspaboTanu
COBMECTHbIA NPOEKT MO CO3AaHWUIO CEPUN ABYRA3bIYHLIX BrUbnrorpaguueckux nybnukaumn
PYCCKOA3bIYHLIX paboT, KOTOpble paHee He NEPEBOAUMMCH Ha aHr NUMCKWUA A3bIK. MpoekT
BKNioYan koManauposanne KaponuHbt PasuHoi, nepesonuuubl s BHUAMMA-MUL, 8 LAU
nna paboTel Haa nepesofom ny6nukauun. LAU u BHUAM MA-MLL 6bino Tak xe peweHo
NPOBECTK TECTUPOBAHME U OLEHKY HOBOrO MaTeMaTU4ECKOro obecneyeHns, OCHOBAHHOMO
Ha nepcoHanbHon 3BM, no nepesony ¢ pycckoro Asbika Ha aHrnuickmi. lepson
nybnukauyen, AsuBLIENCA pe3ynNbTaToM npoekTa Bbin 0THET "BoibopoyHble aHHOTauWK
PYCCKOA3bINHbIX Ny6nnkaunm no naMeHeHnsM knumarta: 1. [Ipr3emMHbiin 3HepreTUYecKmn
6ananc (ORNL/CDIAC-57; Proceedings, RIHMI-158), nepesenénnbimt Kaponuon PasuHoi,
NOAroToBneHHbIM K nevaT Mapeen BépTimc (3anpockbi Ha OTHETEI MOXHO HanpasnATL NoO
anpecy: Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge, Tennessee, 37831-
6335, USA). HacToswwuim oT4eT no obnadyHocTH sABNSieTCA BTOpPLIM B cepun. Haneemcs B
6ynyuiem BoiNyCTUTL OTHETBI NO adpO30NAM U MOAENAM OOLLEN LMPKYNAUNM.

C6opHuk BKMIO4aeT pyccKylo NMMTepaTypy, paHee He NepeBOAMBLLYIOCA HA aHr IUACK WA
A3bIK. YuTaTens Tak Xxe MoxeT obpaTuTbea K XypHanam "Soviet Meteorology and
Hydrology" v "Atmospheric and Oceanic Physics", npeactasnsiowmm cobon nepeson
xypHanos "MeTteoponorua u rugponorus” u "®uanka atMocdepol 1 okeaHa",
COOTBETCTBEHHO.
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BnaronapHocTH

OT umenn LlenTpa aHanusa uHcopmaumm no yrnekucnomy rasy (LLAU) u Beepoccuiekoro
HayuHo-uccnenoBaTenbckoro UHCTUTYTa rMOPOMETEOPONOrMHECKON MHOPMaLIK -
Mupogoro uenTpa nanHbix (BHUAMMU-MUA), Kaponuue B. PasuHoi n Mapeen B. BépTuc
A xoten Gbl nobnaronapnTs Tex, KTO NPAMO UMK KOCBEHHO CONEMCTBOBAN BbINYCKY
oTuéTa.

31o Pynonbd Pentenbax (BHAMIMMA-MULO) u Pon Oxexnn (HaumoHanbHbin LEHTp
aTMocdepHbix uccnenosaHnn, boynnep, Konopano), Aensiowmecs pycckum v
aMEPUKAHCKUM PYKOBOAWUTENAMW, OTBETCTBEHHLIMU 32 OOMEH OaHHLIMKU B paMKaXx
Pabouyen rpynnei VIil, paboTatowieit B pamkax fBYCTOPOHHErO COrNaweHus, noa Sruaomn
KOToporo 6bin BbinyleH HaCTOAWLMI OTHET.

Bo6 3TkuHc n Pane TaTacko, COTpyAHMKM annapaTta 3aMeCTMTESs NOMOWHMKA
CekpeTaps No MeXayHapoaHbIM MHTepecaM HaunoHanbHOro ynpaBneHUs No U3y4YeHUIo
okeaHa U aTMocdepbl MuHucTepcTea Toprosnu CLUA (Bawwmnrton, O.K.), koTopble B
3HAYUTENbHON CTEeneH CONecTBOBANN HayYHOMY OOMeHY U 0OMeHY BUIUTaMKU Mexay
Poccuen u CoeprisénibimMu WtaTamu noa arupown P VIII.

Nonb KaHcupyk, coTpyaHnk oTaeneHna Hayk o6 OKpyxaiouien cpene, pykosoauTens
MNporpamMmbl aHanuaa uHdopmaummn OKPUAXCKON HauMoHanbHon nabopaTopuu, GbiBLmMM
avpextop LAWY, koTopoMy npuHannexuT sacnyra HenocpeacTseHHoro soenedexns LLAU
B paboTty PI" VIl u ycTaHoenennn koHTakToB Mexay LLAU u poacTeerHbiMu
opranusaunsmu B Poccun.

B.T.Pagioxun, AM.Ctepun, B.I" lWepcTiokos, Hay4Hbie peueHsenTbl; E.MN. Benoyc u

T.W. CepebperHinkosa, cocTasuteny 6ubnuorpadpuyeckoro c6opHUKa, COTpyAHNKM
BHAW MU-MLLA.

Lenn Kansep, cotpynruk LAWY, BLINONHUBWKIA HayyHOe peaaK TUPOBaHWUE aHr IMMCKOro
TekcTa pecepartos; [luans Koppunn, coTpyaHuua otTaena TexHUHeCKUx nybnukauni,
PenakTop aHrnoA3bINHOro BapuaHTa nybnukaunn; ®pen Crocc, KoTopbIA NoMor
NOAroTOBUTbL 3CKK3 Ochopmnennn oT4HéTa; [lenmn Puy, coTpynHmnk otaena rpadgpukm
OPHI, BbinonHueLumiA 3ckua 06noxkun cosMecTHo ¢ Ppenom Croccom.

Tommu Henbcow, cotpynHnk LAW, koTopbin onpenenvn napaMeTepbl 060pyA0BaHUS W
MaTemaTudeckoro obecneyenuns, HeobxoanMble ANA BLINONHEHUS NepeBOAa C NOMOLWLLIO
OBM u Buinycka HacToswero oT4éTa; [oH Ny u Tammu YanT, Takxe coTpyaxuku LLAW,
KOTopbie 0TNnaXveanu W ConposoXaanu nporpaMmHoe obecnedeHue.

W, nakoHeu, A1 xoTen 6bl BuipasuTb ocobylo 6narogapHocTs lune PaBuHown, KoTopan He
TONbKO BbINONHWNA nepeson Ny6nMkaunm, HO TakKXke Cbirpana BaXHylo pont B CO3AaHWN
cepum r ‘6nukaumnin: nonbope NUTEpaTypbl, NONYHYEHUN KOHCYNbTaTUBHOM NOMOLLU
BEQYyUX CNELUNaniCToB B COOTBETCTBYIOWEN 06nacTu, NpyU NNaHUPOBAHWA COAEPXXMUMOr0
" BO BHelWHeM ogopmneHmn cepun. Bes eé ydacTus cosnavmne cepum 6bino Gbl
HEBO3MOXXHO.

PobepT M. KywmaH

OvpexTop, LlenTp aHanu3a uHdopMaumm no yrnekucnomy rasy
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Abakymosa .M., EsHesuu T.B., Heasanb
E.U, Yy6aposa H.E., nunosuesa O.A.
Bnusnne obnakos BepxHero Apyca Ha
CONHEYHYIO paAnaumnio B pasnmyHbIX
y4acTkax cnekTpa No AaHHLIM Ha3eMHbIX
namepennn. // Pagwau. ceoncTea nepucTbix
obnakos. M., 1989. C. 130-148.

Mo naHHLIM Ha3eMHbIX U3MEpEHN,
npoBoAVBLLMXCA B anpene - Mae 1986-1987
rr. Ha 3BeHUropofckon HayuHon 6aze UDA
AH CCCP, uccnenosaHo snusHue obnakos
BEpPXHEro sipyca Ha NpAMYIO, PacCeRHHYIO W
CYMMapHYIO CONHEYHYIO paavauuio:
uHTerpaneHylo (UP), ynbTpacduoneTosyio
(YOP, A <380 HMm), poTOCUHTETHHECKH
axTueHyio (PAP, A =380-710 HM) 1 6nrxHIo0
nHppakpacHyio (BUKP, A > 710 Hm).
YcTanosnewo: 1) 8 cpenHem ocnabnenue
npAMOM paguaunm nepucTbiMn obnakamu
(Ci, Cc, Cs) 6nu3ko Kk HeMTpanbHOMY M
coctasnseT gna Ci 12-14%, Cc - 10-14%, Cs
- 23-24%, a ansA Bcex dopm 06nakos -
13-15%. 2) onTu4eckan TonNWmMHA NEPUCTBIX
obnakoe npesbllwaeT adpo30NbHYIO NN
cpaBHMMa C Her. 3) Haubonee cunbHo (B
cpenHem B 1,6 pasa) npu obnakax BepxHero
fApyca BospacTaeT paccenHus BUKP. AP
ysenuuuBaeTca Ha 14%, a YOP nonmxaerca
Ha 3%. B uenomM ans scero conHewHoro
CnexTpa paccesHusa paguaums npyu NnepucTon
obnayHocTu Bo3pacTaeT B cpenHeM Ha 35%.
4) ocnabnexne cymMmapHon paguaumm
CNNOWHLIM NOKPOBOM 06NakoB BEpXHero
Apyca B cpefiieM cocTaenseT 4-6%. [ns
BCEX CnekTpanbHbix obnacTen, 3a
uckniovenmnem BUKP, oHo conocTasumo ¢
BNMAHWEM MYTHOCTW aTMocdepbl. [1ns
BUKP adpdekT BnunsHUA obnakos
NPEBOCXOANT BINUAHWE adpPOo30nen.

Abakumova, G. M,, T. V. Yevnevich,

Ye. |. Nezval, N. Ye. Chubarova, and

O. A. Shilovtseva. 1989. The eifect of
upper-air clouds on solar radiation in
different parts of the spectrum on the basis
of surface-based observations. Radiation
Properties of Cirrus Clouds. pp. 130-148.

The effect of upper-air clouds on direct,
scattered, and total solar radiation [integral
(IR), ultraviolet (UV, x < 380nm), photo-
synthetically active (PAR) (PSA, AA=380-
710 nm), and close infrared (CIR, A>710
nm)] was investigated from land-based
measurements made at the Zvenigorod
Scientific Base of the Institute of Physics of
Atmosphere of the Academy of Sciences
of the USSR in April-May 1986-1987. The
findings established the following:

1. The average attenuation of direct
radiation by cirrus (Ci, Cc, Cs) is close
to neutral; amounts to 12—-14% for Ci,
10-14% for Cc, 23~24% for Cs, and
13-15% for all cloud types.

2. The optical thickness of cirrus either
exceeds that of aerosols or is
comparable with it.

3. The diffusion of CIR increases most (by
a factor of 1.6) with upper-air clouds.
PAR increases by 14%, UV radiation
decreases by 3%. For cirrus, radiation
scattering for the whole solar spectrum
increases on the average of 35%.

4. The attenuation of total radiation by
continuous upper-air clouds averages
4-6%. For all spectral ranges except for
CIR attenuation is comparable with
atmospheric turbidity. The effect of
clouds on CIR eyceeds that of aerosols.




Angoun O, bauepuxos B.B., llumap E.E,,
®abpuxkos B.A. PerpeccuorHas Monens
BEpXHen rpaHmubl 06nayHocTH Han
KOHTUHEHTaMKN 3€MHOrO Wapa no AaHHbIM
MexayHapoaHoro akcnepumenta FGGE //
OnTtuka armoceepsl. 1990. 3, N4. C. 404-413.

PaspaboTaHbl anropuTMbl U NakeT Nporpamm
pacyeTa MOMEHTOB NNOTHOCTEN N PYHKUUA
pacnpenenexui, KOpPpPenNAUMOHHbIX MaTpUL 1
NWUHKA perpeccun N CTaTUCTUNECKOro
aHanusa xapakTepucTuk obna4HocTH no
OaHHLIM MEeXAYHapPORHOr0 3KCNEpUMEHTa
FGGE. MocTpoeHbl cesoHHo-reorpaduyeckme
pacnpeneneHus 6annsHOCTU U BLICOT
BepXHen rpalvuLl 06nayHoCcTH Han
KOHTUHEHTAMWN 3€MHOrO Wapa. Y CTaHOBNEHO,
yTO pacnpenenexne 6annbHOCTH W BLICOT
BepXxHen rpaHvubl obnayHocTH Han
KOHTUHEHTaMK MOXeT ObiTb
annpoKCUMKPOBAHO NOrapudPMUHECKU-
HOPManbHbiM 3aKOHOM. AnnpokcumMauus
nposeneHa no kputepuio Konmoroposa Ha
yposHe 3HaummocTu 0,95. 31K paHHbie
MoryT 6biTb MCMONb30BaHLI ANA
pacwngpoBK Y CNy THUKOBOW MHGOpMaLMK
NPU AUCTAHUMOKHOM 30HAUPOBaHWW 3eMNK B
ONTU4ECKOM AnanasoHe.

Aldoshina, O. I, V. V. Bacherikov, Ye.
Ye. Limar, and V. A. Fabrikov. 1990.
Regression model of cloud top over the
continents from FGGE data. Atmos. Opt.
(3)4:404—413.

Algorithms and a software package for
computing moments of density and
distribution functions as well as correlation
matrices and regression lines were
developed for statistical analysis of
cloudiness characteristics on the basis of
FGGE data. Seasonal-geographical
patterns of cloud amount and cloud top
height distribution over the continents of
the globe have been constructed. It was
established that cloud amount and cloud
top height distribution over continents can
be approximated by the log-normal law.
The approximation was made by the
Kolmogoroff test at a significance level of
0.95. The data can be used for
transcribing satellite data resulting from
remote sensing in the visible range.

Anexcanpposa T.B., by6ykui U.T.
CtpykTypa 06nakoB No AaHHLIM TENnNoBOro
3oHaunposakuf // PaguomeTteopon.: Tp. 7
Bcec. cosew., Cysnans, 21-24 okT. 1986. [1,,
1989. C. 210-212.

C uenbio u3y4eHUs CTPyKTypbi 06nakos no
3HAYEHWUAM UX PagVOKOHTPACTOB
WCCNenoBaHo paamounsnyyexne aTmocdepsbl
B 3eHUTe Ha gnuHax BonH 0,8 u 1,35 cm B
TPONMYECKOM 30HE ATNAHTU4ECKOro OKeaHa
8 MapTe-mione 1985 r. (41-n peic HAC
"Akan. Kypuyatos"). Mo nonyyerHbiM
npopunaM paauofpKOCTHLIX T-p ANA
KOHBEK TWBHbIX 06nakos (O) onpeneneHs!
MaKC. 3Ha4eHUa 06NaydHbiX KOHTPacToB U
NPOTRAXEHHOCTL 06naYHbIx 06pasosaHW.
Bonee 2/3 u3 95 paccMoTpeHHbIX 06nayHbix

Aleksandrovs, T. V., and I. T. Bubukin.
1989. Cloud structure from thermal
sounding data. Radiometeorology: Proc.
Seventh All-Union Meeting, Suzdal, 21-24
Oct. 1986. pp. 210-212.

To study cloud structure from radio
contrasts, radio emission of the
atmosphere in the zenith at wavelengths of
0.8 and 1.35 cm was investigated in the
Tropical Atlantic in March~July 1985
(Cruise 41 of the Research Vessel
ACADEMIC KURCHATOV). Maximum
values of cloud contrasts and the extent of
cloud formations were determined from
profiles of radio brightness temperatures
obtained from convective clouds. Over two
thirds of 95 cloud formations considered



06pa3oBaHUiA UMENU rOPU3OHTANbBHYIO
NPOTSXEHHOCTb MeHee 3 kM. lpu anvHe
BonHbl 1,35 cm Habrionanock ok. 90%
obnakos ¢ MakcC. KOHTpacTamu He Gonee
30 K. MNpu pnuHe sonHbl 0,8 cM B 3TUX
npenenax oTMe4yeHo 60% obnakos. Makc.
3Ha4YeHnA 0OnaydHbix KOHTPACTOB Ha ANUHAX
sonH 0,8 n 1,35 cM coBnanann no spemenu, a
MX OTHOLIEHUA U3MEHANUCL B Npeaenax
1,2-3. Hanbonblume KoHTpacTbl Bbinn
xapakTepHbl Ana O ¢ BbinageHneM NOXAA.
Ons HeckonbkMx 06nayHbIx 06pasoBaHUi
npyBeAeHb! BENWUYMHbLI NPUPaLLEHUR
WHTerpanbHOro CoaepXkaHvWa BOAAHOrO napa
¥ XunaKkon Boabl B 06NacT 3HaYUTENbHbIX
KOHTPAacTCB NO CPaBHEHUIO C POHOM.

had a horizontal extent of less than 3 km.
About 90% of clouds observed with the
1.35-cm sounder had maximum contrasts
up to 30 K, whereas 60% of those
observed with the 0.8-cm sounder fell
within this range. The maximum values of
cloud contrasts with wavelengths of 0.8
and 1.35 cm coincided in time and their
ratio ranged from 1.2 to 3. Greatest
contrasts were characteristic of rain
clouds. Values of integral water vapor and
liquid water content increments in the area
of significant contrasts in comparison with
the background are given for several cloud
formations.

Anexceesa-O6yxosa U.A. NprbnmxerHbIn
cnocob onpepnenenns konuyecTsa 06nakos
pa3nuyHeIx ¢opM. "Tp. MppomeTeopon.
H.-u. uenTpa CCCP", 1981. N 232. C. 93-99.

[aHbl pekoMeHAaUMM RNA NPUGANKEHHOrO
onpefaeneHns Kon-sa 06nNakoB pas3nnyHbIX
¢opM No AeUUMTY TOYKU POChI C YHETOM
B OTAENbHbLIX CNy4anX AaHHbIX O T-pe
BO3AyXa ANA NETHEro 1 3MMHEro CE30HOB,
KOTOpble MOryT 6biTb MCNONb30BaHbI NpU
YACNEHHOM NPOrHO3e METEOINEMEHTOB.

Alekseyeva-Obukhova, I. A. 1981. A
technique for approximating cloud amount
for different cloud types. Proc. 232:93-99.
Hydrometeorol. Sci. Res. Cent. U.S.S.R.

Recommendations are given for
approximating cloud amount for different
cloud types. Factors that are taken into
account and can be used in the numerical
forecasting of meteorological elements are
temperature and dew-point depression for
summer and winter seasons.

Annenos M.WU., bynraxkos B.I". 06
onpeaeneHnn ckopocTy 06nakos NO AaHHLIM
M3MEPEHUA UX U3NyYeHun B obnacTn
cnekTpa - 8-13 Mkm // PacnpocTp. onTuu.
U3ny4. B CnyYanHoHeoaHopoa. cpeaax. -
Tomck, 1988. C. 79-82.

MNpuBoAATCA pesynbTaTbl TEOPETUYECKUX U
9KCNEPUMEHTEMbHBIX UCCNEOBAaHNA BNUAHNA
HanNpaBsNEHNA N BENUYMHBI CKOPOCTH
ABnXeHnA obnakoe Ha B3aVMHYIO
KOPPENAUMOHHYIO (P-UMIO 3HAYEHUA RPKOCTW,

Allenov, M. I., and V. G. Bulgakov. 1988.
On determining cloud velocity on the basis
of their 8—-13um spectrum range data.
Optical Radiation Propagation in Randomly
Non-homogeneous Media. Tomsk.

pp. 79-82.

Results are given of theoretical and
experimental research on the influence of
the magnitude of cloud direction and
velocity on the cross-correlation function of
the luminosity value measured in two



N3MEpEeHHbIX C 1iIOBEPXHOCTH 3eMnn B ABYX
pasHbix Hanpaenenunx. peacraesnexd Metoa
onpefaenexun BekTopa ckopocTu obnakos no
NaHHLIM PaavoMETPUYECKUX U3MEPEHWUIA B
obnactu cnekTpa 8-13 MkMm. MeTon
NPUMEHUM KaK B HONHOE, TaK W B [IHEBHOE
Bpema CyTOK.

different directions from the Earth’s
surface. A method for determining the
cloud velocity vector from 8-13-um-range
radiometer data is shown. The method is
applicable both at night and in the daytime.

Annexos MW, bynrakos B.I".
CraTtucTudeckan CTpykTypa 3dpdeK TUBHbIX
TONUWWH NONA Ky4eBbix obnakos. "Tp. Uk-Ta
akcnepuM. MeTteopon. INoc. koM. CCCP no

FMAPOMETEOPOS. M KOHTPOMIO NPUPOAHON
cpenst”, 1981, N 10/84. C. 49-56.

WUccnepyeTca cTaTnucTUYeckan CTpykTypa
3P PEK TUBHBLIX TOMUMH NONA Ky4eBbIX
o6bnakos. [lone MoaenMpyeTCs Ha MalwmHe
3BM EC-1050 meTonom MonTe Kapro. [anbl
MOMEHTbI U anddeperHumanbHbie -unun
pacnpeneneHva apPek TUBHLIX TONWKUH NS
PasnnYHbIX 3EHUTHBLIX YrNoB U aBCONIOTHLIX
6annos.

Allenov, M. I., and V. G. Bulgakov. 1981.
The statistical structure of effective
thicknesses of a cumulus cloud field. Proc.
Inst. Exp. Met. U.S.S.R. State Comm.
Hydrometeorol. Control Nat. Environ.
(10)84:49-56.

The statistical structure of the effective
thicknesses of a cumulus cloud field is
investigated. The field is simulated on the
ES-1050 computer by means of the Monte
Carlo method. Moments and differential
functions of the effective thickness
distribution are given for various zenith
angles and absolute amounts.

Anunkun LML O Bknane paccesHHoro
M3Ny4YeHWUs B CNEKTpanbHoe Nponyckaxune
nonynpospa4Hbix obnakos // Papnau.
csorcTBa nepucThix obnakoe. M., 1989. C.
156-162.

MNpvBeneHb! pesynbTaThl pacyeToB BKNana
PacCenHHOro U3Ny4YeHs NPY N3MEPEHNAX
CNEKTPanbHOro NPONyCKaHNA CONHEYHOro
n3nyyenns P, nonynpospaylbix NepucTbix u
apyrux suaoe obnakos. Wsmepenus P,
npoBOANMUCL Ha 3BEHUrOPOACKOW Hay4HOM
6aze UGA AH CCCP annapaTtypown ¢ Manbim
yrnom nons 3pexus (a=15’). [Ins
HECKOrMbKUX Mofenen nensHbix obnakos,
COCTOAWMX M3 Chepryecknx HacTuu
paanycoMm R = 10, 20, 30, 40, 50, 75, 100,
200 MkMm, no ¢-nam Mu 6binu BbIMCNEHDI

Anikin, P. P. 1989. On the contribution of
scattered radiation to spectral transmission
of semi-translucent clouds. Radiation
Properties of Cirrus. Moscow. pp.
156-162.

Results of computing the scattered
radiation contribution from measurements
of solar radiation spectral transmission P,
are given for semitranslucent cirrus and
other cloud types. Measurements of P,
were carried out at the Zvenigorod
Research Station of the Institute of Physics
of the Atmosphere of the Academy of
Sciences of the USSR using instruments
with a small angle of view ( a = 15').
Indicatrices of diffusion were calculated for
wave lengths A equal to 0.6, 1.2, 2.1, 4.7,



MHOUKATPUCHI PaCCERHWURA Ha ANUHaX BOMH A
= 0,6; 1,2; 2,1; 4,7; 10 MxM. Ucnonb3osanch
METOA CTaTUCTMHECKOrO MOQENUPOBaHUA
(MonTe Kapno). Benuunnbl notokos,
paccunTaHHble meToaoM Monte Kapno, T.e.
C Y4eTOM MHOIOKpaTHOrO paccesHus,
CpaBHMBANMCb C pe3ynbTaTamu,
Nony4eHHbIMW NO b-NaM OAHOKPaTHOMO
paccesHns. PacyeTbl NpoBOAWNUCH C yHETOM
KOHeuHbIx pasMepos ConHua.

Onu nokasanu: 1) B BuanmMomn obnactu
cnekTpa Qa)ke ¢ annapaTypown, uMeiouLen
Marnbiv yron nona spexns, ans Yactuy R >
10 MKM Heo6XxoanMO BBOAUTL NONPaBKK,
yu1TbiBalOWME BKNAaa paCCeRHHOro cBeTa,
AONONHATENBHO NONAAaloWero B NPUEMHMK.
2) ans A = 2,1 MKM 3TH nonpaeku Hago
seoanTb Npu R > 30 mkm, a gns A = 10
MKM - npu R > 100 mkM. 3) npu 60nblumnx
pasmepax 4acTuu B obnakax onTudeckue
TONUWMHbI He06X0AMMO OnpenRensTL B
VK-obnacTu cnekTpa. 4) ans yactuy ¢ R >
10 MKM onTU4ecKkmne TONWMHLI MOXHO
namepaTb npu A = (1,6 MKM NPUEMHUKOM C
yrnom nons 3penna 10°. Ho npn atom
onTuyeckre TonuwmHel obnaka 6ynyT B aBa
_ Ppasa MeHbLe.

and 10 um for several models of ice clouds

consisting of spherical particles of radius

R =10, 20, 30, 40, 50, 75, 100 and 200

um by using the Mie formulae. The Monte

Carlo statistical modelling method was

used. Flux values calculated by using the

Monte Carlo method (i.e., taking into

account multiple scattering) were

compared with the results obtained by
using single-scattering formulae. The
calculations took into account the finite
dimensions of the sun. They revealed the
following:

1. It is necessary to introduce corrections
for particles with R > 10 ym taking into
account the contribution of diffused light
that gets into the receiver in the visible
part of spectrum, even with instruments
having a small angle of view.

2. For wavelengths A = 2.1 um the
corrections are to be introduced with
R > 30um and for A = 10 yum with R >
100 um.

3. With large particle sizes in clouds, the
optical thickness is to be determined in
the IR part of the spectrum.

4. For particles with R > 10 um, optical
thickness can be measured with A =
0.6 um by using a receiver with a 10°
view angle. This being the case, the
optical thickness of the cloud will be
twice as small.

Annkun LI, MeTpywmn AT, Tapacosa T.A.
OnTnyeckue xapak TEPUCTUKIU NEPUCTbIX
obnakos // Panuau. cBorcTBa nepucTbix
obnakos. M., 1989. C. 53-65.

MNpuBoOATCA Xapak TEPUCTUKM PACCERHARA W
NOrNOULEHUA dNeMeHTapHOro obvema
nepucTbix obnakos. Kcnonb3osaHbl Moaenu
MUKPOCTPYKTYpbl KPUCTanNM4eckon cpeabl
KaK CUCTEMbI NefifHbIX FreKcaroHanbHbIX
NPU3M U NeasHbIX cep C HeKOTopbIMK
pacnpefeneHMsmn no pasmepam. [pu aTom
NpoBeeHo CONOCTaBNEeHVE pe3ynbLTaTos

Anikin, P. P., A. G. Petrushin, and T. A.
Tarasova. 1989. Optical properties of
cirrus clouds. Radiation Properties of
Cirrus Clouds. Moscow. pp. 53-65.

Scattering and absorption characteristics of
the cirrus volume element are given.
Microstructure models of crystal medium
as a system of ice hexagonal prisms and
ice spheres with a certain size distribution
are used. Results of calculating optical
characteristics for these models were
compared and possibilities of using the



pacyeToOB ONTHUYECKMX XapaKTepucTHK AnA
9TUX Moaenei W onpeneneHbl BOIMOXHOCTH
UCMONb30BaHNA pacyeToB ANA NeAsHbIX
cdep ¢ HeKOTOpbIMK 3PP EK TUBHLIMU
paQnycaMin AN\ ONMCaHWA pacCenHUR Ha
nefsHbix Kpuctannax. Paccmatpusaetca
HOPMMPOBAHHARA Ha CeYeHne paccenHns
uHaukaTpuca paccesHna. Ocoboe BHMMaHKe
npy 9ToM 06pauisHO Ha pacyeT Cneayiowux
BeNMuMK: "cpenHero kocuHyca"
MHAWKaTPUCLI paccesHn (KOTOpLIN B
nanbHenweM UCNonb3yeTCA Npy pacyeTax
NOTOKOB CONHENHOrO M3NYYeHUR);
HOPMWPOBAHHOrO NOTOKA U3NYYEHUS,
nonajaioulero Npy OQHOKPaTHOM pacCesHm
B NPUEMHYIO anepTypy CNeKTpanbHOro
paguomMeTpa (Wcnonb3yeTca AnA
onpenenexna ONTU4ECKON TONWMHLI
nepucTbix obnakos); anb6eno oAHOKpaTHOro
paccesHuA.

calculations for ice spheres with certain
effective radii were determined for
describing scattering of ice crystals.
Scattering indicatrix normalized to
scattering cross section is considered, with
special emphasis on calculating the
following: "average cosine" of scattering
indicatrix (to be later used in solar
radiation flux calculations); rated radiation
flux falling on the spectral radiometer
receiving aperture as a result of single
scattering which is used for determining
cirrus optical thickness; and single
scattering albedo.

Armxkun (LI, Lykypos A.X. O nponyckanuu
CONHEYHOIO U3NYYEHUA NepecTbiMu

obnakamu "//Paguau. ceoncTea NnepucTbIX
obnakos. M., 1989. C. 100-108.

MpueenieHbl NnonyYeHHble B pesynbTaTte
nsMepennn 8 Y®-, suanmon 8 UK-ocbnacTsx
CMNEeKTpa NPonyCKaHNA CONHEYHOW paanaunm
nepucTbiMn obnakamu Ha 3seHUropoackon
Hay4Hon cTaHuumn (3HC) UPA AH CCCP 8
1978-1987 rr. pacnpegeneHvs BepoATHOCTEN
nponyckaHus obnaka v BENUYMHLI CpeaHero
nponyckatus. lNepucToie 06naka,
Habrionaemble Ha 3EC, B OCHOBHOM TOHKMUE,
nonynpospasHele.

Anikin, P. P., and A. H. Shukurov. 1989.
On the cirrus solar radiation transmission.
Radiation Properties of the Cirrus.
Moscow. pp. 100-108.

The probability distribution of cirrus cloud
transmission and average transmission
values obtained as a result of UV-, VIS-,
and IR-measurements of solar radiation
transmission by the cirrus at the
Zvenigorod Research Station (ZRS) of the
Institute of Physics of the Atmosphere in
1978-1987 are given. Cirrus which are
observed at ZRS are basically thin and
semitranslucent.



Anncun LI, Wykypos A.X. O

CneKk TpanbHoM ocnabnexnn uanyyenma 0,3 -
12 MKM 06nakamu No AaHHbIM Ha3eMHbIX
namepernia."OnTrka aTMocodepbl 1
agposonb". M., 1986. 150-154,

AHanM3npyloTCA pesynbTaTbl NPONYCKaHUA
TOHKUX Ky4YeBblX 1 NepucTbiX 06nakos B
OTAenbHbIX yHacTKax AnanasoHa cnekTpa O,
31-12 MKM. 3KcnepuUMeHTanbHble AaHHble
CONOCTaBARIOTCA C pacyeTHbIMU. [okasaHo,
4TO B KOPOTKOBONHOBOWM 06nacTh cnekTpa
CyliecTByeT gononHuTensHoe ocnabnexue
N3Ny4eHNRA KaK B Ky4eBbiX, TaK U B
nepucTbix obnakax.

Anikin, P. P., and A. H. Shukurov. 1986.
On the spectral attenuation of 0.3-12 um
radiation by clouds on the basis of ground
based observations. Atmospheric Optics
and Aerosol. Moscow. pp. 150-154.

The results of measuring the transmittance
of thin cumulus and cirrus clouds in
individual portions of the 0.31-12um
spectrum range are analyzed. Observed
data are compared with calculations.
Additional radiation attenuation is observed
both in cumulus and cirrus in the short-
wave region of the spectrum.

Anvkun LI, Wykypos AX. O
CNEeKTpanLHOM NPONYCKaHWWA Ky4eBon v
nepucTon 06na4YHOCTN NO AaHHLIM Ha3EMHbIX
namepennn. "MaTep. 8 Becec. cumn. no
pacnpocT. nasep. uanyd. B atMocd. 4.1.
Tomck, 1986. C. 107-110.

CocTaBneHbl 0THOCUTENbHbIE ONTUYECKME
TONWM KY4EBLIX U NEpUCTbIX 06nakoB No
AaHHbIM M3MepeHnin B obnacTu cnekTpa
0.3-12.2 MkM 1 pacuyeTos. Mokasana
HeobxoanMOCTL yyeTa paccesiHHoro
nuany4eHna ana nepucton obnavHocTu.
Pasnuuyen XapakTep CnekTpanbHOn
3aBUCUMOCTU OTHOCUTENLHOW ONTHUYECKON
TONWW ANA Pasnn4HbIX TUNOB NEPUCTbIX
obnakos.

Anikin, P. P., and A. Ch. Shukurov. 1986.
On spectral transmission of cumulus and
cirrus clouds from surface-based
observations. Proc. of 8th All-Union
Symposium on Laser Emission
Propagation in the Atmosphere. Tomsk.
Part 1, pp. 107-110.

Relative optical thicknesses of cumulus
and cirrus clouds are compiled from
0.3-12.2 ym range measurement data and
calculations. For cirrus, the necessity of
taking into account scattered radiation is
shown. Spectral relationships between
relative optical thicknesses for different
types of cirrus clouds are shown.

Annckun J1.B., Bopoeukos A.A., MNepcun
C.M. UccnenoBanue M3MeHUMBOCTM BLICOTbI
HWXHeR rpaHnubl o6nakos." Tp. I'n. reocus.
obceps.”, 1987. N 512, C. 92-107.

MNpueonATCA pesynbTaThl MCCNENOBAHNA
W3MEHYMBOCTH BbICOTbI HUXHEN MpaHuUbl
06nakos No AaHHLIM aBTOMAaTUHECKMNX
U3MepeHnn C Wwarom guckpeTtusaumm 15¢ n
1,5¢c. PaccmaTpusaeTca BAnaHMe pasnnuHbix

Aniskin, L. V., A. A. Borovikov, and S.
M. Persin. 1987. A study of cloud base
height variability. Proc. Main Geophysical
Observatory. 512:92-107.

The results of investigating cloud base
height variability are given based on
automatic measurements taken every 15
and 1.5 s. The effect of different
processing procedures on cloud base



npouenyp 06paboTku Ha xapak TEpUCTUKU
namensmsocTn BHI O, BnuAHne 4acToTbl
AUCKpEeTU3auM1 1 neprofa ocpeaHeHs Ha
norpewHoCcTs 3KCTpanonaunm. MNokasaHo,
YTO NOBLILEHWE YACTOThl QUCKPETU3aLMUK U
PauUMoHanbHbii BLIGOp OCpenHerns
NO3BONRAET YMEHLWNTL NOrPEWHOCTb
nporHosa.

height variability characteristics as well as
the effect of measurement frequency and
averaging period on extrapolation error are
considered. Forecast error is shown to
decrease with higher observation
frequency and adequate choice of
averaging period.

Anpunamawsunu HlL., Batban M.P.
Wccnepnosanne NpoCTpaHC TBEHHO-
BPEMEHHOrO pacnpeneneHns HeKoTOpPbIX
PanuonoKaLUMOHHbLIX Xapak TePUCTUK
KOHBEK TWBHOM obnayHocTu BocTouHom
pyswu // Papgvonokau. MeTeopon.: MaTep.
METOA. UeHTpa No pagronokal. MeTeopon.
cou. cTpaH. f1., 1987. C. 129-140.

Mo naHHLIM paavonNoKauMoHHbIX HabnioaeHwn
3a nepvon anpenb - okTAGpL 1981-1984 rr.
M3y4aloTCA CTaTUCTUYECKUNE

XapaK TepUCTUKN NapamMeTPoB KOHBEK TUBHOM
obnayHocTH (NKO). Onpenenexbi cpeaxve w
3KCTpeManbHble 3HAYEHNA : YUCNa AHen U
nonycyTok ¢ [KO; npoaonxuTensHocTh
cywecTsosanus cucteM KO ¢ yyetom mx
CE30HHOrO U CYTOYHOro XopAa.

Apriamashvili, N. Sh., and M. R. Vatyan.
1987. Investigation of the space-time
distribution of some convective cloud radar
characteristics in East Georgia. Radar
Meteorology: Materials of Methodological
Center on Radar Meteorology of Socialist
Countries. Leningrad. pp. 129-140.

Statistical characteristics of convective
cloud parameters (CCP) are studied on the
basis of radar observation data for the
period 1981-1984. Average and extreme
values are determined for (1) the number
of days and half days with CCP and (2)
the CCP system lifetime, taking into
account monthly and diurnal variations.

Apucroea [LH., pysa [.B., Kauypusa f1.P. O
30HaNbHbLIX 0COBEHHOCTAX CTAaTUCTUYECKON
CTPYKTYpbl rnobansHoro nonsa o6nayHocTy.
"Tp. BHUM runpomeTeopon. uxdp. -Mupos.
ueHTp naHHoix", 1986. N 126. C. 27-35.

PaccmaTpusaloTCa pesynbTaThl aHanusa
30HANLHOM CTPYKTYPbI NONA 06NavHOCTH,
BbINONHEHHOr0 C UCMOMNb30BaHWEM apXvBa
rnobanbHeIx AaHHbLIX CNYTHUKOBbLIX
Habnionendnin 3a obnayHoOCTbIO B y3nax
perynspHon ceTkun 5x10° 3a 1966-1975 rr.
DaHHble 0 30HanbLHOM pacrnpenenexn
CPaBHVBAIOTCA C MMEIOLLMMWCS B
nMTepaType CBEQEHUAMMW, YTO NO3BONRET
CYyAnUTb O BNOMHE yAOBMETBOPUTENLHOM

Aristova, L. N., G. V. Gruza, and L. R.
Kachurina. 1986. On zonal characteristics
of global cloud field statistical structure.
Proc. All-Union Res. Inst. Hydrometeorol.
Inf. World Data Cent. 126:27-35.

Results of cloud field zonal structure
analysis based on the 5 by 10 regular grid-
point data of the satellite global cloud
observation archive for 1966-1975 are
considered. Zonal distribution data are
compared with data available in published
sources, and the two seem to agree rather
well. Conclusions on space connections of
clouds in various latitudinal zones and
hemispheres are drawn on the basis of



cornacosaHvu CpasHMBaeMbIX AaHHbIX. Ha
OCHOBaHWM aHanu3a B3auMHbIX
KOPPEenAUMOHHbIX (-UWA CpeAHeWNPOTHbIX
3HaYeHUn 06naYHOCTU NEenaloTCH BbIBOALI O
NPOCTPaHCTBEHHLIX CBA3SAX 06NaYHOCTH
Pas’nYHbIX WHMPOTHBIX 30H U NONYLWapui.

analyzing cross-correlation functions of
cloud latitudinal means.

Apxenenko HW., bounyp BT
Knaccudukauma obnadHbIx ¢opm no
NPOCTPaHCTBEHHLIM CrekTpam nsobpaxexnin
// OnTuka aTtmocd. 1988. -1, N 11, C. 38-45.

OnTuko-undposan 06paboTka KOCMUYECKMX
n3obpaxxceHni, B pesynbTaTe KOTOPOWM
nonyyeHbl NHPOPMaTUBHbLIE NPU3HAKW ONA
KOMMYECTBEHHOrO aHanuaa NByMepPHbIX
npocTpaHcTeeHHbIX cnekTpos ([1C)
Pa3nnuHbIX obnaunbix opM. Onmcanb
Tunosbie opMel AByMepHbix MC nsobpaxe-
Hu obnayHocTwh. MposeneH ananus
CTaTUCTUHECKOW pa3saenMMocTy
06NaYHOCTH pasnUyHbIX rpynn Mo KpUTeEpUio
MaKCMMyMa eBKNMAOBa PaCCTORHUA B
NATUMEPHOM NPOCTPAHCTBE MHPOPMATUBHBIX
npusHakos [C.

Arzhenenko, N. |. and V. G. Bondur.
1988. Classification of cloud types using
satellite imagery spectra. Atmos. Opts.
1(11):38-45

Optical-digital processing of satellite
imagery was carried out that yielded some
informative characteristics for quantitative
analysis of two-dimensional spectra of
various cloud types. Standard forms of
two-dimensional imagery are described.
The analysis of statistical separability of
different cloud types is undertaken on the
basis of maximum criterion of Euclidean
distance in the five-dimensional space of
informative characteristics of space
spectra.

Baxwsn ".I". K Bonpocy o nonsipuaosaHHom
N3NY4eHUM INEKTPOMArHUTHLIX BOMH OT
3NeKTpoaK TuBHbIX obnakos // ®us. obpas.
rpag. NpoueccoB U akTme. BO3AENCTBUA Ha
Hux: MaTep. Becec. ceMun,, Hanbunk, 15-17
okT., 1985. M, 1988. C. 32-38.

Moka3saHo, Y4TO NpU HaCTUHHOM
npeobpa3soBaH IHEPr A MEXAHUYECKOT O
RBVXEHNA 06NAKoB B 3NEK TPOCTaTUYECKYIO
npy onpefeneHHblx yCnoeuax Bo3byxnaeTcn
3NeK TPoOMarHMTHOE M3Ny4eHne, koTopoe
Bbl3BaHO BapbMPOBAHWEM BO BPEMEHU
MUKPOAMNONA KPMUCTaNNMKa Npy nepeoxnax-
AerHon kannu. Uanyyaeman npu aTom

3NeK TPOMarH1MTHas BONHa NONAPU30BaHa.
MpennaraioTcs cnocobbl QUCTaHUUOHHOrO
niMepeHna napameTpos obnaka ( CKOpocCTb,
YCKOPEHWE, HanpsXXeHHOCTb
3NEeKTPOCTaTU4ECKOro Nona U T.4.).

Bachshyan, G. G. 1988. On the
polarization of electromagnetic waves by
electrically active clouds. The physics of
hail formation processes and physics of
hail active modification. Proc. of the All-
Union Workshop. Nalchick. 15-17 October
1985. pp. 32-38.

Results show that when the mechanical
cloud motion power is partially transformed
into electrostatic power, under certain
conditions electromagnetic radiation is
excited by time variations of the crystal
microdipole with the droplet overcooling.
The electromagnetic wave emitted in this
case is polarized. Methods of remote
measurements of the cloud parameters
(velocity, acceleration, electrostatic field
strength, etc.) are suggested.

9



Banbyuxwui WM., bpbines IM.b., Kynnkosa
A, 3aB1UCUMOCTL BLICOT BEPXHUX FpaHuL
paguo3xa KOHBEK TUBHbIX U
cnoucToobpasHbix 06Nakos OT BbICOTb!
YPOBHA Hynesown uzoTepMsl. // Pannonokau.
meTeopon.: MaTep. MeToa. uetpa no
paguonokau. MeTeopon. cou. cTpaH. [1,
1989. C. 42-46.

BbiRBNEeHbl 3aKOHOMEPHOCTW YBEMNUYEHUA
BbICOT BEPXHUX MpaHUL paAvodxa

KOHBEK TUBHbIX U crnoncToobpasHbix 06nakos
C POCTOM BbICOTbI YPOBHA HYNEBON
nsoTepMbl. MonyyeHbl AaHHble O TonwmHe
nepeoxna)XneHHON 4acTw nNMeHen, rpo3 v
06n0XHbLIX 0CafNKOB NO AaHHLIM HabnioaeHUn
Ha MPI1 MO Muscka 80 8Ce Ce30Hbl roaa
no YeTbipexneTHeMy paay HabnioneHnA.

Balbutsky, I. M., G. B. Brilev, and G. I.
Kulikova. 1989. Dependence of the height
of the radio echo top of convective and
stratiform clouds on the 0°C isotherm level.
Radar Meteorology: Materials of the
Methodological Center on Radar
Meteorology of Socialist Countries.
Leningrad. pp. 42-46.

Regularities in the increase in the top
height of radio echo of convective and
stratiform clouds with increasing 0°C
isotherm level are revealed. Data a'e
obtained on the thickness of the over-
cooled part of downpour, thunderstorins,
and widespread precipitation by using 4
years of observations of the meteorological
radar of the Minsk Hydrometeorological
Observatory for all seasons.

ban6yukui WM. PacueT nosropsreMocTy
OCHOBHbIX POpPM 06NaKoB Mo AaHHbLIM
COBMECTHbIX BU3YarbHbIX U
paguonoKaumoHHbix Habnoaexnn //
Paguonokau. mMeteopon.: Marep. meToa.
LUEHTpa NO paanonokau. MeTeopon. cou.
cTpaH. I, 1987, C. 143-151.

AHanusnpyioTCA BO3MOXXHOCTU COBMECTHOIO
UCMONb30BaHWA BU3YanbHOro v
PaaMonoKauUMoOHHOrO METON0B ANA U3yHEeHUA
pexuma 1 pacyeta KnuMaTu4ecKmx
XapakTepucTuk obnayHocTu.

10

Balbutsky, I. M. 1987. Calculation of
major cloud type frequency of occurrence
from data of combined visual and radar
observations. Radar Meteorology:
Materials of Methodological Center for
Radar Meteorology of Socialist Countries.
Leningrad. pp. 143-151.

Possibilities for using a combination of
visual and radar methods for studying
cloud pattern and calculating their climatic
characteristics are given.



Bapavos B.I"., bo6uines JLI1., [losraniok
I0.A., [lopocpees E.B., Wykun .I".
HucnenHoe MoaenvpoeaH1e nepeHoca
PanuoTennNoBOrO N3NYYEHNA B KOHBEK TUBHbIX
obnakax. "Tp. 'n. reodus. obceps"., 1987.

N 508. C. 65-82.

PaccMoTpeHbl BONPOCH! NOCTPOEHUA
MaTeMaTH4ecKoro annapara ana
YMCNEHHOrO MOAENMPOBAHUA NepeHoca
MWKPOBONHOBOIrO U3NY4YEHNA B KOHBEK TUBHbIX
obnakax. [lpennoxeHbl anropuTMl
YUCNEHHOMO PELUEHNA CKaNAPHOro yp-HWUA
nepeHoca yKasaHHOrO W3Ny4eHns B
NPOCTPAHCTBHHO-Or PaHU4EHHbIX Cpeaax Ha
OCHoBE npumeHeHnna MeTonos MonTe Kapno.
Pa3paboTanHbi KOMNNEKC NporpamMM ang
3BM BkniovaeT 610k MoaenMpoBaHUs
KOHBEK TMBHOro obnaka u OKpyXalouwen ero
aTMoCdepbl, 6NMOK BLIMMCNEHNA ONTUNECKUX
XapaK TepUCTUK 1 6NoK YMcneHHoro
PELEHNA YP-HAR NEpeHoca paavoTennoBoro
nany4enun. [1na nepsoro 6noka
MCNONb30BaHa YMCNEHHan NonyTopaMepHas
Mopent Ky4eeo-goxaesoro obnaka. Bnox
PeLEHNsA Yp-HAR NepeHoca nossonseT
pacc4MTLIBaTh XapakK TepuUcTUKH
pPanvoTennoBoro U3NyYeHUA Ky4eso-
noxnAesoro obnaxka ¢ yyeToM pedpakumn m
MHOrOKpPaTHOrO pPacCenHWA PaQMOBONH Ha
runpoMeTeopax, CHEpUHHOCTH 3eMnn U
AuarpamMbl HaNPaBnNEHHOCTN aHT EHHbI
paguoTennonokaropa.

Baranov, V. G,, L. P. Bobylev, Yu. A.
Dovgalyuk, Ye. V. Dorofeyev, and G. G.
Shchukin. 1987. Numerical modelling of
radiothermal radiation transfer in
convective clouds. Proc. Main Geophys.
Obs. 508:65-82.

Problems of developing numerical methods
for mathematical modelling of microwave
radiation transfer in convective clouds are
considered. Algorithms for the numerical
solution of the scalar transfer equation for
space-bounded media for the afore-
mentioned radiation are suggested on the
basis of the Monte Carlo method. The
software developed includes a subroutine
for modelling a convective cloud and its
surrounding atmosphere, a subroutine for
calculating its optical properties, and a
subroutine for performing a numerical
solution of the radiothermal radiative
transfer equation. A one-and-a-half-
dimensional numerical model of a
cumulonimbus cloud was used for the first
subroutine. The subroutine for solving the
transfer equation can be used for
calculating radiothermal radiation
characteristics of a cumulonimbus cloud,
taking into account (1) the refraction and
multiple radiowave scattering on
hydrometeors, (2) the Earth’s sphericity,
and (3) the radiation pattern of the
microwave radiometer antenna.

Benos MN.H., baxmaTtos A.E.

Xapak Teprc Tk 06nayHoCTH No
CNYTHUKOBLIM flaHHbIM 06 yxonsliem
N3NyYeH 1 HAa OCHOBE MeTona
napameTpusaunm // OnTuka atmocd. 1988.
1, N 10. C. 88-94.

WN3noxeHol MeToAbl onpeaenelna Kon-sa
06nakos 1 BbICOTLI UX BEPXHEW MPaHWLbI NO
AaHHbiM 06 yxopnsweM ninyYeHnn co
CNYyTHMKOB 1 METOA NapameTpusaunun
KYYeBOW KOHBEKLWW, NO3BONAIOLLEN
pPacc4MTLIBaTL BbICOTY BEPXHEN IPaHWUbl

Belov, P. N., and A. Ye. Bakhmatov.
1988. Cloudiness characteristics from
satellite outgoing radiation data and the
parameterization method. Atmos. Opt.
(1)10:88-94.

Methods for determining cloud amount and
cloud top height from satellite outgoing
radiation data are given, as well as a
method for cumulus convection
parameterization that makes it possible to
calculate cloud top height, cloud amount,
and heat influx due to water phase



o6nakos, KON-BO OCanKOB W NPUTOKK Tenna
¢pasosLIx nepexonos snaru. MNposoasTca w
aHanMsnpyloTCH KapThl kon-8a obnakos,
BbICOTbI MX BEPXHEWN rpaHuLbl, rpadukn
CTPYKTYpHOW PyHKUMM KonnyecTea obnakos
v Tabnuubl NapaMeTpoOB Ky4EBON KOHBEKLMK
pacCYMTaHHbIe METOLOM NapamMeTpusaumu.

transitions. Cloud amount and cloud top
height maps are given and analyzed, as
well as diagrams of the cloud amount
structural function and tables of cumulus
convection parameters calculated by the
parameterization method.

Benos H.®,, Bopobues b.M., Kambiwatosa
B.A., XoteHosa T.B. Aaponorudeckue
YCNOBUA Pa3BUTHA BHY TPUMACCOBbLIX
KOHBEK TWBHbIX 06NaKoB B8 panoHe
NenvHrpana // Tp. I'n. reogus. obceps.
1988. -Bein. 517. C. 108-115.

MpeacTasneHbl pesynbTaTol UCCRENOBAHNR
PU3NKO-MEe TEOPONCIUHECKINX YCNOBUMA
PasBUTUA BHY TPUMACCOBON KOHBEKLWN B
p-He [leHnHrpana, orpaHU4eHHOM pannyCoMm
40 kM oT 6nrxanwero NyHKTa
paavosoHauposanus. B kauecTse
aHanuanpyembix napameTpos 6bino
ncnonb3osano 10 pasnuyHbIX
FUrPOMETPUHECKMX U TEPMOANHAMUHCKNX
XapaKk TepucTHK atMocdepbl ANA aHen ¢
rpo3amu, NMBHAMK W Pa3BUTUEM

KOHBEK TMBHbIX 0bnakos no ctaavm Cu cong.
MNoka3aHo,4TO HX OAWH N3 PaCCMOTPEHHbIX
napamMeTpoB He MOXET CNyXuTb
ONHO3HAYHLIM KpUTEpWeM pa3neneHnn Tpex
CYWeCTBEHHO pa3HbiX CTaaun Makc.
Pa3BUTHA KOHBEKUMM.

Belov, N. F., B. M. Vorobyov, V. A,
Kamishanova, and T. V. Khotenova.
1988. Upper-air conditions for the
development of intermass convective
clouds in the Leningrad area. Proc. Main
Geophys. Obs. 517:108-115.

Results of studying physical and
meteorological conditions of intermass
convection development in the Leningrad
area are given within a radius of 40 km of
the nearest radiosonde observation point.
Ten various hygrometric and
thermodynamic charadieristics of the
atmosphere were used as parameters.
These were analyzed for days with
thunderstorms, downpours, and convective
clouds development to cumulonimbus
stage. Results show that none of the
parameters considered can serve as an
unambiguous criterion for identifying the
three basically different stages of the
convective development.

Buxerko B.U. UsnyvaTensHan cnocobHocTe
obnakos. "Tp. ['n. reocduns. obeeps.”, 1985. N
489. C. 24-27.

PaccmaTpusaeTca 3aBUCUMOCTL
HanpaBnNeHHON M3Ny4aTerbHOWU cnocobHoCTH
0o6nakoB HWXHEro, CpenHero n BEpXHero
APYCOB B Pa3fnyHbiX reorpadu4eckunx
paioHax OT MowHocTh obnakos.

Binenko, V. . 1985. Cloud radiating
power. Proc. Main Geophys. Obs.
489:24-27.

The effect of cloud thickness on the
emissivity of low-, mid- and high-level
clouds is considered.



bo6buines N.MN., Nopodees E.B., MaTpocos
C.I0., Wykwun I"'I. Ouexka acbdbexTos
paccefHUA PaaMoOTEeNnnoBOro M3ny4eHnn B
obnakax u ocankax. // Qokn. AH CCCP.
1988. 299, N 4, C. 845-847.

lNposeneHo wccnenosaxne BAUAHWUA
paccesHWA Ha NepeHoC paavoTennoBoro
usnyveHuna (PTU) nna nsyx peanvsyiowmxcs
B aTMocdepe cuTyauwn: 1) cnoucTo-
noxnesbix 06nakos, coaepxauiux KpynHoie
Kannu, 2) MOLWHbIX KOHBEK TUBHLIX 06nakos,
AOCTWUIrWNX B CBOEM passuTUN CTaaun
NORBNEHNA KPYNHbIX Kanens. MoaenbHble
pacueTbl nokasanu, 4To BnvaAHne acpdekTos
paccenHna Ha PTU cywecTBeHHO 3aBUCUT OT
ANMHBI BONHbI, UHTEHCUBHOCTH [OXAA U
cTagun pa3sBnUTUA KOHBEKTMBHOMO obnaka.
YMeHbwenne obuwero PTH, eoizsaHHoe
MHOIOKPaTHbLIM pacCefH1EM, MOXeT
nocturate 20 K. 3Tn adpdexThi
HeO6XOAMMO YHYMTBIBaTb HAa ANMHE BOMHbI
0,6-1,2 cM 1 AN MHTEHCUBHOCTEN OCanKoB
>4-7 MMm/u.

Bobylev, L. P, Ye. V. Dorofeyev, S. Yu.
Matrosov, and G. G. S Shchukin. 1988.
Evaluating the effect of scattering on
radiothermal radiation transfer in clouds
and precipitation. Rep. Acad. of Sci. USSR
(299)4.845-847.

The effect of scattering on radiothermal
radiation (RTR) transfer is studied for two
atmospheric patterns: (1) Stratocumulus
clouds containing large droplets and (2)
powerful convective clouds which have
reached the stage of large droplet
formation in their development. Model
calculations showed that the effect of
scattering on RTR largely depends on the
wavelength, rain intensity, and convective
cloud development stage. A decrease in
the total RTR caused by multiple scattering
can amount to 20 K. These effects must
be taken into account at a wavelength of
0.6-1.2 cm and for precipitation intensity
>4-7 mm/h.

Bonpapenko B.I"., XsopocTbsaHos B.T. 06
W3MEHEHUN METEOPEXMMA NOFPaHNHHOTO
cnon aTMocdepbl Npy anccunauvin obnakos
Ha Gonbwon TeppuTopun. -"Tp. UenTp.
aspon. obceps.”, 1987. N 163. C. 92-100.

C noMowbio ABYMEPHOM HECTAUNOHAPHON
yMcneHHon moaenn obnakos ¥ TyMaHoB
n3y4anucb NocneacTensa pacCesH s
06Na4HOCTH B 3MHWA W NEpPEXOaHbIe
Ce30Hbl, NP Pa3NnYHbIX TUNax NOACTHU-
nalouLen NoBEpPXHOCTY B pasHoe spemA
CYTOK. YCTaHOBNEHO, YTO paccesnHue
obnayHOCTH 3MMOMN HaQ CHEroM NpUBOAUT K
BbIXONAXWBaHWIO NouBbI (Hanbonee
CHMNbHOMY B HONYHOE BpeMf U
HE3HaYNTENLHOMY B HEBHOE BpemsA), a B
nepexonHble Ce30Hb! - K pOCTy T-pbi
noBepXHOCTW B 0bnacTun pacceaHnn (Makc.
NPY BO3AEVCTBUM B NOCNENONYAEHHBLIE HaChbl).
Hanbonbwwi ropnsoHTanbHbI KOHTpacT T-p
B 06nacTK paccesHWAa U BHe ee foCTUraeTcs
NPy BO3NENCTBUM B 3iMHEE BPEMA nepen
BOCXOAOM COMHUa.

Bondarenko, V. G, and V. .
Khvorostyanov. 1987. On changes in the
atmospheric boundary layer conditions with
cloud dissipation over large areas. Proc.
Cent. Aerol. Obs. 163:92-100.

Consequences of cloud dissipation in
winter and during transitional periods with
different types of underlying surfaces at
different times of the day were studied by
using a two-dimensional nonstationary
numerical cloud and fog model. It is
established that cloud dissipation in winter
over snow results in soil cooling (most
pronounced at night and insignificant in the
daytime), whereas surface temperature
increases in the dissipation area during
transitional periods (maximum when
dissipation is carried out in the afternoon).
The highest horizontal temperature
contrast in the dissipation area and outside
it is achieved in winter before sunrise.



Bongapetxo B.I., XBopocTbsiHos BU. O
¢opmurpoBaHm 06nakoe U TYMaHOB B
rOPU3OHTaNbHO-HEOAHOPOAHOM MO PaHUYHOM
cnoe aTMocdepb! Npy anBekuuM Tenna. -
'C':Tp. LlenTp. aspon. obceps.", 1987. N 163,

. 69-81.

C wncnonb3oeaHveM ABYMEPHON
HECTaUMOHApPHOW YUCNEHHOW Moaenu,
BKNIONaloWwen getanbHblA pacyeT
MUKpodU3n4ecKx napaMeTpos obnakos,
npoBeneHo MoaennpoBaHne Npoueccos
¢hOpMHPOBaHUA KU NOCNEAYIOWEN IBONIOLNA
HU3KUX cnoncToobpasHbix obnakos w
TymMaHoB npy ansekuunn tenna. OueHexa
pOnb OCHOBHLIX ¢pak TOpoB
obnakoobpa3oeaHnn: agBeKk TUBHOrO,
Typ6yneHTHOro 1 paanaLMOHHOrO.
MokasaHo, 4TO B XxONoaHoe nonyroave npri
ansekunn Tenna obnayHocTb obpasyeTch
noa NpUNONHATON UHBEPCUER T-pbl, T.€. TaMm,
raoe MakCuUManbHbl afBeK TUBHLIA NPUTOK
Bnarv u TypbynenTHbI OTTOK Tenna,
06yCnoBneHHbIA yMeHbeHneM Koad.
Typ6yneHTHOCTH C BbICOTOM Noa
3anupaiowieM cnoeM. ccnenosal CyToYHbIA
XOQ COCTaBNAIOLINX PafnauUORHOrO
6anaHca ANA PasnnYHLIX TUNOB
NOACTUNAIOULEN NOBEPXHOCTU WU €ro BRMAHNUA
Ha 9BOMIOUMIO MpaHiL 06nNavHOCTK.

Bondarenko, V. G., and V. .
Khvorostyanov. 1987. On cloud and fog
formation in a horizontally nonuniform
atmospheric boundary layer with heat
advection. Proc. Cent. Aerol. Obs.
163.:69-81.

Modelling processes of formation and
further evolution of low stratiform clouds
and fog with heat advection was
undertaken by using a two-dimensional
nonstationary numerical model involving a
detailed calculation of microphysical
parameters of clouds. The role of major
factors of cloud formation (advection,
turbulence, and radiation) is discussed.
Results show that in the cold half of the
year with advection, clouds form under the
higher-temperature inversion layer, where
advective moisture influx and turbulent
heat outflow are maximum, the latter
caused by a decreasing turbulence
coefficient under the blocking layer with
height. Diurnal variations of radiation
balance components are studied for
various types of underlying surfaces as
well as the effect of the variations on the
cloud boundary evolution.

Bpuines .6, fosramoxk I0.A.,,
Openbyprckan E.B., Crenanenxo B.1.,
Yrnanosa T.JL K oueHke obnayHbIx
pecypcos B OTAENbHbIX PUINKO-
reorpaguyecknx paioHax CCCP. "Tp. 'n.
reogus. obceps.”, 1986. N 497, 76-81.

Mo paHHbIM PapMONOKaUMOHHBIX W Ha3eMHbIX
HaBNIOAEHI BbIMMCTIEH! XapaK TepPUCTUKM
Ky4eBo-A0XAeBbiX 06NaKoB ANA PasnryHbIX
¢Pusnkoreorpacduyeckmx paoHos CCCP.
YcTaHoBnEHO, TO CTeneHb pasBnTUA
06na4Hbix KOHBEKUWUIA BO3pacTaeT C
yMEHbLUEHWEM WKPOTLI. BbinonHeHa oueHka
obnauHbix pecypcos ana panotos CCCP.

Brylyov, G. B., Yu. A. Dovgalyuk, Ye. V.
Orenburgskaya, V. D. Stepanenko, and
T. L. Uglanova. 1986. On estimating cloud
resources in individual geographical areas
of the U.S.S.R. Proc. Main Geophys. Obs.
497.76-81

Characteristics of cumulonimbus clouds
were calculated from radar data and land-
based station observations for different
physical and geographical regions of the
USSR |t was established that the rate of
convective development increases with
decreasing latitude. Cloud resources were
estimated for certain areas of the USSR.



Bynax U.B., lauyk B.A., Muxainenxko H.H,,
Pynuko 10.C. NpocTpaHcTBEHHO-BpEMEHHARA
CTPYKTYypa CneKTPOB 4acTuL, OCafikoB M3
Kyyeso goxnesbix obnakos. Metoauka
namepennn. "Tp. Ykp. pervod. HUA", 1983.
N 193, C. 29-47.

MNpvseneHa MeToAMKE U pesynbTaThl
KOMNNEKCHbIX HAa3E€MHbIX MCCNEeQoBaHNIA
0CafKoB U3 Ky4eBo-N0XAeBbiXx 06naKos..
Mpounssoannumct MsMepeHns cnekTpos
Kanens NOXAR, paAvoNOKauUOHHbIE U
NNIOBMOME TpUYecKke HabniogeHus.
OnHoBpemeHHO M3MepeHHa CNEKTPOB Ha
WeCTN NyHKTaX, YNarneHHbIX Ha pacCTORHWNE
1-1,3 kM npyr oT Apyra, no3BoNUM
NoNyYTL Cepun CTaTUCTUHECKHU
obecneyeHHbIX oTAENbHLIX (" 'MrHOBEHHbIX")
npo6 Kanenb QOXARA U3 PasnNUuHLIX YacTen
obnaka Ha pasHbiX CTaguAX ero passuUTUs.
Mo cnekTpam Kanenb paccHnTaHbl
WUHTEHCUBHOCTL J M paanonoKaumnoxHas
oTpaxaemocTb Z noxas, obbeMHas
KOHUeHTpauua kanenb N, a Takxe
HEKOTOpPbIE XapaKTepUCTUKM pPa3mepoB
Kanenb. OueHeH BkNaa Kanenb pasnuuHbIX
pasmepos B 3HaueHns J,W (BogHocTb) 1 Z.
BuineneHsbl 30HbI 0cankos, xapakTepusyio-
WMeCH OAHOPOAHbLIM pacnpeaeneHem
4acTuy no pasmepam. PaccMoTpeHbt
MUKpodUrsnyeckne oCobeHHOCTU A0XASR B
CBfi3N C MaKpOCTPYKTYPOM 30HbI 0CaaKOB.
MokasaHo, 4To ANA Uccnedyembix 06nakos
pacnpenenenna Kanenb B 0TAENbHble
MOMEHTbI BPEMEHN OTNUHAIOTCA OT
3KcnoHeHumanoHoro. OcpeaHeHHbIe xe
CNeKTpbl ANA 0TAENbHbIX NYHKTOB U
CpeaHWn CnekTp No BCen CeTn
annpoKCMMMUpoBanUCL BbipaxenneM N(a) =
N,*' napameTpsi @ n N koToporo
onpeaenvnucb 0CoBEHHOCTAMM
NPOCTPaHCTBEHHOWM CTPYKTYpbl 30HLI
ocankos.

Budak, I. V., V. A. Dyachuck, N. N.
Mikhailenko, and Yu. S. Rudko. 1983.
Space-time structure of precipitation
particle spectra from cumulonimbus
clouds. Measurement techniques. Proc.
Ukr. Reg. Sci. Res. Inst. 193:29-47.

Methods and results of combined surface
observations of cumulonimbus precipitation
are given. Rain droplet spectra were
measured by using radar and rain gauges.
Spectra were measured simultaneously at
six points, 1-1.3 km away from one
another. This made it possible to obtain a
series of statistically valid individual
("instantaneous") samples of rain droplets
from various parts of the cloud at different
stages of its development. The rain
intensity J, radar reflectivity Z, droplet
volume-part concentration N, and some
characteristics of droplet sizes are
calculated from droplet spectra. The
contribution of different size droplets to the
values of J, W (water content), and Z is
estimated. Areas of precipitation
characterized by uniform particle-size
distribution are identified. Microphysical
characteristics of rain in terms of the
precipitation area macrostructure are
considered. It is shown that the droplet
size distribution for clouds under
consideration is different from exponential
at certain moments. Average spectra for
individual points and the average spectrum
for all of the network were approximated
by the expression N(a) = N,,a, whose
parameters a and N were determined by
the peculiarities of the precipitation zone
space structure.

15



bynosbit B.[l., Maxosep 3.M., Heuaes H.I,
Papguenko A.A. O gHesHOM xofe w
BPEMEHHOM YCTOMYMBOCTM 06naqyHOCTU Han
Tponuueckon Adpukon. "Tp. BHAU
ruapomMeTeopon. uHg. Mupos. uexTpa
nanHbIX", 1986. N 126, C. 41-47.

Ha ocHoBe TeneBu3noHHbIX cHuMKoB UC3 3a

1980-1982 rr. usyyanucb QHeBHOM X0fR Kon-Ba

06naKoB 1 HenpepbLIBHOE COXpaHeHue
rpagaunin obnauHocTn 0-3, 4-7, 8-10 6annos
Han Adpukon B anpene. B kadecTse
XapakTepuCTUKK AHEBHOro xoaa
MCNONb30BaNMUCh aMNNUTY ALl CPeaHUX
3HaveH obNavHOCTH B OHEBHbIE U
yTpeHHue Yackl. AMnnnTyna konebaHui
obuien 06na4HOCTH B TeYeHUE AHA
nocturaeT Hanbonblen BennyunHbl (6,9
6anna) HaQ UeHTp.paoHaMU TPONNHECKOWM
30Hbl KOHTHHeHTA. [lo HacTynnexuio
MakCHMMYMOB Y1 MUHUMYMOB BbIENEHO TpU
Tvna amMnnnTyAae: | TMN - ¢ xopowo
BbiPaXX€HHbIM MaKCUMYMOM B
NocnenonyneHHbie Hacbl 1 MUHUMYMOM
yTpom; Il TUN - c He3Ha4UTENbHLIMK
amnnutynamm (0-1 6ann); Il Tmn - ¢
yMEHbLEeHNneM Kon-Ba o0bnakos K
nocnenonyfeHHbIM Yacam. BoineneHbl
pafoHbl C PasnUYHLIMK TUNaMU aMNAUTYA.
OnpeneneHbl pacnpeneneH1s NeEpUonos
HenpepbIBHOro CoxpaHeHns o6navHoCcTH
rpapauun 0-3, 4-7, n 8-10 6annos.
Manoo6na4yHaa norona (0-3 6anna)
ycTonymso coxpaHsiercs (oo 14-19 gren)
rnasHbiv o6pasom Ha C.Adpuku.
CoxpaHeHne nacMypHoi noroabt (8-10
6annos) xapakTepHo rnaeHbIM 06pasoM Ans
panoHa Tponu4yeckux necos
SkBaTopuansHon Adpuku.
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Budovy, V. D., Z. M. Makhover, N. P.
Nechayev, and A. A. Radchenko. 1986.
On diurnal variations and time stability of
clouds over Tropical Africa. Proc. All-Union
Res. Inst. Meteorol. Inf. World Data Cent.
126:41-47.

The diurnal variations of cloud amount and
the continuous occurrence of 0-3, 4-7,
and 8-10-point cloudiness over Africa in
April was studied on the basis of VIS
satellite imagery for 1980-1982.
Amplitudes of mean cloud amount in
daytime and morning hours were used as
a characteristic of diurnal variations. The
amplitude of total cloud variations during
the day is the largest (6.9 points) over the
central tropical regions of the continent.
Three types of amplitudes were specified
with respect to minima and maxima:

Type 1—an amplitude with a well-
pronounced maximum in the afternoon
hours and minimum in the morning,

Type 2—that with insignificant (0—-1 point)
amplitudes, and Type 3—that with
decreasing cloud amount in the afternoon.
Areas with various amplitude types are
identified. Periods of continuous
occurrence of 0-3, 4-7, and 8-10 point
cloudiness are specified. Weather with a
small cloud amount (0-3 points) persists
(to 14—19 days) basically in North Africa.



bynosuui B.[l., Maxosep 3.M., Heuaes H.I. K

BONPOCY O BPEMEHHON U3MEHYMBOCTH
obnayrocTu. "Tp. BHWAW runpomeTeopon.
uHd. MupoB. ueHTpa panHbIx", 1986. N 126,
C. 55-58.

Mo wabniopgeHnsam 3a 1962-1971 rr.
PaccuYMTbIBaNMCL ANS CETH
MeTEOopPOnorMYeCKMX CTaHLUUA CeB.
nonywapus cpeaxMe KBagpaTuyeckue
O0TKNOHeHUA obuier 06nayHOCTH B OHEBHOE
BpEMSA NO MHAWBUAYANbHLIM U CPEAHVM
MeCAYHLIM 3Ha4eHnaM. KapTuposaHue 3Tux
3HaueHW nokasano, 4YTo B obnacTsx
yCTON4MBbLIX NOrOAHBIX YCNOBWUWA CpeaHve

KBagpaTunyeckune OTK/IOHEHUA MUHUManbHbI.

OnHako cpenxve KBappaTU4eCKue
OTKIIOHEHUR, PaCCYNTaHHbIE NO
MKAMBUAYANbHLIM 3HA4YEHWAM, OKa3anuchb
6onsue, 4eM pacCUNTaHHbIE NO CPEeAHUM
MECHYHBLIM 3HaYeHUAM. 3uMoi cpeaHue
KBaapaTU4eCkue OTKNOHEHUR
WMHAVBMAOYANbHbLIX 3HAYEHWUIA HAXOAATCA B
npenenax ot 1,5 no 3.5 6anna, netom
npenen konebanuia 6onbwe (ot 0,5 po 3,5
6anna), 4To o6bACHAETCA Gonee BbLICOKOM

cTabunNbKOCTLIO NOrOAHBLIX YCNOBWUA 3UMOW B
AHeBHoe BpeMs. Paamax konebaHui cpeaHnx

KBapaTU4EeCKNX OTKNOHEHWH,
pacCyYUTaHHbIX N0 CpeHUM MEeCAYHbIM

3HaveHnaM, B uione okasanoca menbwe (0-1,5

6anna), yem B sHeape (0-2 6anna).

yCTaHOBl'IeHO, H4TO TOYHOCTbL KnnMaTU4eCkKux

XapakTepucTuk onbnadyHocTu,
onpenenexHLIx No paay HabniogeHnn 3a
1962-1971 rr., okasanacb NPUMEPHO TaKow
Xe, KaK 1 no 6onee NpoQONKUTENLHOMY
psay 3a 1936-1977 rr.

Budovy, V. D., Z. M. Makhover, and N. P.
Nechayev. 1986. On cloud temporal
variability. All-Union Res. Inst.
Hydrometeorol. Inf. World Data Cent.
126:55-58.

Root-mean-square deviations of daytime
total cloud amount were calculated on the
basis of individual values and monthly
means of 1962—-1971 observations for the
Northern Hemisphere meteorological
station network. Mapping of the values
showed that the root-mean-square
deviations were minimal in regions with
persistent meteorological conditions.
However, the root-mean-square deviations
calculated from individual values appeared
to be larger than those computed from
monthly means. In winter, root-mean-
square deviations for individual values
range within 1.5 ~ 3.5 octas and in
summer the range is wider (from 0.5 - 3.5
octas), which can be explained by higher
weather stability in the daytime in winter.
The variation range for root-mean-square
deviations calculated from monthly means
appeared to be lower in July (0.5 octas)
than in January (0-2 octas). It was
established that the accuracy of climatic
characteristics of clouds calculated on the
basis of the 1962-1971 observation series
is about the same as that obtained on the
basis of a longer data series for
1936-1977.

17



Bynosuw B.[l., Hewaes H.I., HyneneMan JLH,
Panuenko A.A. 06 ocobenHoCTAX
pacnpefeneHa 06nNaYHOCTN HaQ panoHamMu
Tponuueckon Adpuku. "Tp. BHUA
ruapomeTeopon. UHd. - M1pos. ueHTp
nanHbIx", 1986. N 126. C. 35-41.

MpencTaeneHbl KapTbl pacnpeaeneHuns
o6navyHOCTHU ANA TPONMUYECKON 30HbI
Adpwvku 8 anpene n okTabpe, NOCTPOEHHbIE
no pauHbiM UC3 3a nepron 1980-1982 rr.
O6paboTka TB cHumKkoB npoBoaunace No
KBaapaTam pasmepoM 2, 5 x 2, 5° KapTbi,
nony4eHHbie No NpeanaraemMon MeToawke,
NO3BONSIOT BHECTU KOPPEK THBLI B
KNMaTUYECKWE AaHHble HAa3EeMHbIX
HabniogeHu 3a 06nayHOCTLIO B panoHax C
penKkon MeTeoponorn4eckon ceTbio
CTaHUMM 1 AeTannsnpoBaTh pesynbTaThbl
MCCNenoBaHniA, NPOBEAEHHLIX NO
ocpefiHeHHbIM no 6onbluMM Nnow.aasm

CNY THWUKOBbLIM AAHHbIM.

Budovy, V. D,, N. P. Nechayev, L. A.
Nudeiman, and A. A. Radchenko. 1986.
On distinctive characteristics of the cloud
distribution over tropical Africa. Proc. All-
Union Res. Inst. Hydrometeorol. Inf. World
Data Cent. 126:35-41.

Cloud distribution maps for tropical Africa
for April and October are given, plotted on
the basis of satellite data for the period
1980-1982. The satellite imagery was
processed by 2.5° by 2.5° squares. Maps
thus obtained make it possible to introduce
corrections in the surface-based climatic
cloud observation data for areas with
sparse station networks and also increase
the detail of the results of research
undertaken on the basis of satellite data
averaged over large areas.

Yephoix U.B., Tpuutenko AL, lepcTiokos
B.I'. HexoTopbie ocoberHocTh
pacnpefeneHns BbICOTbl HUXXHEN rpaHniibl
obnayHocTu ¢opm St, Frnb, Sc, Cu, Cb.
Tpyas BHAM MU-MUL, 1990. swin. 153,
C. 83-93.

BbinonHeH aHanus NNOTHOCTWU BEPOATHOCTH
BbicoTbl H HUXHer rpaHuubl obnadHocTh St,
Frnb, Cu, Cb, Sc no ctanumnam ET CCCP.
MoaTeepxneHa oAHOMOAANBLHOCTL
pacnpenenennn H ana St u Frnb, nokasawna
MHOMOMOAAnNbLHOCTb pacnpenenerns H ans
Sc, Cu, u Cb ¢ auckpeTHbIMYU 3HaueHnamm H
ana Sc 400-600, 800-1000 1 1600 m, gna Cu
n Cb 400-600, 800-1000 n 1600 M. B
3aBUCUMOCTM OT Ce30Ha rofla ¥ NPU3EMHOWN
OTHOCUTENBHOM BNaXHOCTKU ANA obnayHocTH
C MHOrOMORAanbHLIMK pacnpeneneHnaMm
NpouCXoaWUT nepepacnpenenexHne
MakcuMyMa nosTopsieMocTh H ¢ oaHoro
AUCKPETHOrO YPOBHA Ha Apyrown. Tak,
Hanpumep, cpeaHsn BbicoTa H Sc
YBENUYMBAETCA OT 3UMbl K NETY He 3a CyeT
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Chernykh, 1. V., A. P. Trishchenko, and
B. G. Sherstyukov. 1990. Some specific
features of cloud base height distribution of
different cloud types (St, Frnb, Sc, and
Cb). Proc. All-Union Res. Inst.
Hydrometeorol. Inf. World Data Cent.
153:83-93.

Density probability of the height H of cloud
base of cloud types St, Frnb, Cu, Cb, and
Sc was analyzed for the European territory
of the USSR. The single modality of the
distribution of H was confirmed for St and
Frnb. The multimodality of the distribution
of H is shown for S¢, Cu, and Cb, with
discrete values of H equal to 400-600,
800-1000, and 1600 m for Sc and
400-600, 800-1000, and 1600 m for Cu
and Cb. Redistribution of H recurrence
maximum from one discrete level to
another takes place in the case of clouds
with multimodel distribution, depending on
the season and relative surface humidity.
For example, the average height H of Sc



MUX NOOHATUA, a 3a cyeT Bonee vacToro
nossnexna Sc Ha Gonee BbICOKUX
AWUCKPETHbIX YPOBHAX U YMEHbLIEHUA
NOBTOPAEMOCTM Ha HVXHUX YPOBHSX.
MpennonaraeTcs, 4TO MHOrOMOAANLHOCTL U
OVCKpEeTHOCTb H CBA3aHa € pasnmyHbIMK
aTMocdepHbiMK NpoLeccamm, NPUBOARLLMMM
K 06pa3oBaHnio 06NAYHOCTU Y UMEIOLLMM
CBOW XapaK TepHbl€ BbICOTbI.

increases from winter to summer not
because they rise but because they occur
more frequently at higher discrete levels
and less frequently at low levels. It is
supposed that multimodality and
discreteness of H are related to different
atmospheric processes causing clouds to
form, which are characterized by their
typical heights.

Hosraniok I0.A., Ctankosa E.H.
[uHamumueckuin acnekT oueHKu cTaaun
XU3HM Ky4eBo-aoxaesoro obnaxa // Tp.
BobicokoropH. reocgus. nk-ta. 1989. N 76. C.
29-35.

O6cyxpaercs Bonpoc o Boibope napamMeTpos
ANA KONWUYECTBEHHOM OLLEHKMN
NPOAONXUTENBHOCTU CTaAUN XU3HN
ocankoobpasyiouero KOHBEK TUBHOMO
obnaka. lNp1BoAATCA pesynbTaTbl UX OUEHKW
MO AaHHLIM YUCMEHHOrO MOAENUPOBaHUA
OHORYENKOBOro KOHBEK THBHOIO obnaka ¢
MCNONb30BaHNEM HECTaUNOHapHOW
nonyTopamepHon mofaenu, paspaboTaHHon B

Dovgalyuk, Yu. A., and Ye. N. Stankova.
1989. The dynamic aspect of evaluating
the stages of the lifetime of a
cumulonimbus cloud. Proc. High-Mt.
Geophys. Inst. 76:29-35.

Selecting parameters for quantitative
estimation of the lifetime stages of a
precipitating cloud is considered. Data
obtained from numerical modelling of a
single-cell convective cloud by using a
one-and-a-half-dimensional nonstationary
model developed in MGO are evaluated.

Npauesa B.I1., Cunkesunu A.A., Hy6apuHa
E.B. Uccnenosanve HeoaHopoaHocTen
KOHBEK TMBHbIX obnakos // Tp. ['n. reodus.
obceps. 1988. Buin. 518. C. 145-152.

AHanuaupyloTCA pesynbTaTbl UCCNEOOBAHWN
KOHBEK TMBHbLIX 06NaKoB C UENbIO BbIABNEHNA
B3aMMOCBA3M MeXAY HEOOQHOPOAHOCTAMM
HaNpPRXXEHHOCTWU 3NEKTPUHECKOro NoNa U
ApyrummK xapak TepucTukamu obnaka:
CKOPOCTbIO BEPTMKASBHBIX NOTOKOB, T-pOW,
BOAHOCTbIO. YCTaHOBNEHO, 4TO Hanbonbwas
B3aMMOCB#A3b NPOSIBNAETCA MexXay
neperpesoM obnaka n CKopocTbio
BepTUKanbHbIx ABvxeHnn.Koad.koppensumm
coctasnseT 0,87.

Dracheva, V. P,, A. A. Sinkevich, and Ye.
V. Chubarina. 1988. Convective cioud
heterogeneity research. Proc. Main
Geophys. Obs. 518:145-152.

Results of convective cloud research are
analyzed with a view to revealing the
relationship between the electric field
intensity inhomogeneities and other cloud
characteristics such as vertical flux
velocity, temperature, and water content. It
was established that the relationship
between cloud overheating and vertical
motion speed is most pronounced. The
correlation coefficient was found to be
0.87.

19



Ly6posuna J1L.C. O cTaTucTHHECKUX
napameTpax pacnpefeneH1a TemnepaTypbi
BEpXHeN rpaHuubl obnakos. "Tp. BHAU
rMApOMEeTEeopON. UHG.-MUPOB. UEHTpa
nanHbIx", 1983. N 107, C. 22-27.

Mo AaHHLIM ceTeBOro CaMonNeTHOro
soHavposakua (1957-1963rr) aHanuaupyloTCA
napameTpbl pacnpenenexus (cpeawue,
cpeaHWe KBaapaTHHeCKWe OTKNOHEHWA),
KO3¢. aCUMMETPUM M 3KCUEecca) T-pbl Ha
BepxHen rpanmue obnakos (6e3 y4eTta
¢$opm) 1 ocHoBHbIX opm: S, S,, Ny-(A, -
Ni)’ A Ag OueHka ¢ nomolbio KpUTepus
%" MpcoHa BbIRCHWMNA, 4TO KpUBbIE
pacnpefeneHna T-pbl 06nakoB cpeaHero
sipyca (A,, A,) YROBNeTBOP1TENbHO
annpoKCUMUPYIOTCA C NOMOWbIO
HOPManbHOro 3akoHa, obnakos Ng-(A, - N,),
S,y S; ¢ noMouwbio pacnpenenexHna U.fapnbe,
Y4MTLIBAIOWLErO aCUMMETPUIO U IKCLIECC.

Dubrovina, L. S. 1983. On statistical
parameters of cloud top temperature
distribution. Proc. All-Union Res. Inst.
Hydrometeorol. Inf. World Data Cent.
107:22-27.

Distribution parameters (means, root-
mean-square deviations, skewness and
curtosis) of cloud top temperature are
analyzed for all cloud types and also
specifically for the main cloud forms: Sec,
St, Ns-(As-Ns), Ac and As using aircraft
network sounding data. Estimation using x?
Pearson test revealed that mid-level cloud
(As and Ac) temperature distribution
curves are rather well approximated by the
normal law while Ns-(As-Ns), Sc and St
are approximated by the Sharlie
distribution taking into account skewness
and curtosis.

Ny6poeunxa f1.C. 3asucumocTb Mexny
BEPTMUKANBLHOWM MOWHOCTHIO U BbICOTaMKU UX
rpannu. Tpynel BHAWTMU-MUL, sbin. 7,
1974, C. 3-11.

UsnoxeHbl pesynbTaThl CTaTUCTUHECKOrO
aHanMia U3MeH4YMBOCTM TonwmHbl (aH) n
BbICOTHI rpanny obnakos (H, v H,.) n
KOPPENAUMOHHON 3aBUCUMOCTH MEXAY HMU
no MaTepranam CeTeBoro CaMonNeTHOro
3oHAanpoeaHva 8 Mockee (BHykoeo) 3a
1957-1963 rr.

CpenHvie kBaapaTu4eckne oTkNoHennsa H, .
Mano UIMEHSIOTCA B TEeYeHWe CYTOK W roaa,
ABNAACH YCTOMYNBOWN XapaK TepuCcTUKOWU
naxHon cdopmbl 0bnakos.

BepxHan rpanvua obnakos BepTUKanbHOro
passuTna Cu-Cb, dpoHTanbHbix cructem
As-Ns n obnakos St HeycTonumea v
UCMbITLIBAET CYLWECTBEHHO Bonblune
Bap1auun no cpasHenuio ¢ H,,.

20

Dubrovina, L. S. 1974. Relationship
between cloud thickness and their top and
base heights. Proc. All-Union Res. Inst.
Hydrometeorol. Inf. World Data Cent.
7:3-11.

Results of statistical analysis of variability
of cloud thickness AH as well as their top
and base heights (H, and H,) and their
correlations are given on the basis of
network aircraft sounding data for Moscow
(Vnukovo Airport) for 1957-1963. The root-
mean-square deviations of H, are not
characterized by high diurnal and seasonal
variability and are thus a stable
characteristic of the cloud type. The top of
vertical-development-type clouds Cu-Cb,
As-Ns frontal systems and St clouds is
unstable and much more variable than H,.
Stratocumulus and altocumulus clouds are
characterized by almost the same
variability of H, and H,. Correlation
coefficient analysis showed that all clouds,
except for As-Ns (in summer and autumn),
are characterized by inverse correlation



CnouncTo-ky4esbiM 1 BbICOKO-Ky4eBbIM
obnakam npUCyuWLa NOHTU OANHAKOBAR
n3MeH4MBoCTb H, 1 H,,.

AHanna k03 PUUNEHTOB KOppenaumMm
nokasan, 4To BceM obnakam, kpome As-Ns
(neToM u oceHblo), cBOMCTBEHHA 06paTHan
KOPPEenfAUMOHHARA 3aBUCUMOCTb MeXay
TonwmHon 1 Beicoton HIM 1 npsiMas Bo BCEX
cny4anx Mexay TONUWWHOM U BbicoTon BI.

OO6HapyXeHbl CyULeCTBEHHbIE Pa3nnyma B
3HAYEHUAX I MEXAY MOWHOCTbIO U H,,
obnakoB Sc u St (y nepBbix I U3MEHAETCA
ot 0,24 no 0,35, y BTopbix - oT 0,72 no 0,87).
Ewe 6onee Bbicokne K0apPULIMEHTDI
Koppensauun nonyyexol ana As-Ns (0,84-0,95)
n Cu-Cb B Tennwin nepron axem (0,80-0,86).

Xopowan KoppenfilluoHHas 3aBUCUMOCTb
MeXAYy MOWHOCTLIO U BbicoTon Bl obnakos
St 1 As-Ns umeeT npakTudeckoe 3HaveHue
AnR onpenenexun no sbicote Bl
nony4exHon, Hanpumep, ¢ UC3, nx
BEPTUKANLHOWM MOWLHOCTHW.

MNpueenexsl ypasHeHus perpeccun. Tabn. 4.
Unn. 2 Bubn. 9.

between the thickness and cloud base
height and by direct correlation between
cloud thickness and cloud top height.
Significant differences in the values of r
between cloud thickness and H, of Sc and
St cloud types (r ranges from 0.24 - 0.35
with the former and between 0.72 and 0.87
with the latter) were found. Still higher
correlation coefficients were obtained for
As-Ns (0.84-0.95) and Cu-Cb (0.80-0.86)
for daytime of the warm season. High
correlation between cloud thickness and
height of St and As-Ns cloud top height is
of practical value for determining cloud
thickness from cloud top satellite data.
Regression equations are given.

Ny6posuna J1.C., Bepsynosa B.[1. Ouenka

ToNWMHLI 06NakoB C UCNONb3OBAHNEM

nannbix UC3. “Tp. BHAU runpomeTeopon.

guq). ;A;poa. ueHTpa nanHbix", 1983. M, 107,
. 13-22.

NoTpebHoCTb HayKK U NPaKTUKW B

Xapak TepUCTHKaxX BEpTUKANbHON CTPYKTYpbl
06nakoB 1 OTCYTCTBME OaHHbIX HAQ
Gonblwen 4acTbIo 3eMHOTO Wapa NoCTaBunK
BONpoC 06 MCNONb30BAHWUM KOCBEHHbIX
MeToaos. MpeanaraeTcs MeToa NUHENHOM
perpeccuu aH no Hg,. MeTon ocHoeaH Ha
HanM4YMn KOPPENRLMOHHOM CBR3U MeXAY
TonwmHon obnakos U BbICOTOM WX BEPXHEN
rpanuubl, YCTaHOBMEHHOM NO QaHHbIM
CaMONeTHOro 30HAWPOBaHWA Hafg
Tepputopuen CCCP. B kavecTse

Dubrovina, L. S., and V. D. Verzunova.
1983. Evaluation of cloud thickness using
satellite data. Proc. All-Union Res. Inst.
Hydrometeorol. Inf. World Data Cent.
107:13-22.

The demand of science and the practical
application for characteristics of cloud
vertical structure, as well as poor data
coverage for most of the globe were posed
as problems of using proxy methods. The
linear regression method AH with respect
to Hg, is suggested. The method is based
on correlation between cloud thickness
and cloud top height derived from aircraft
data obtained from sounding over the
USSR. Data taken from the cloud top
height map plotted by V. I. Titov and
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npeavkTopa AnNA onpeneneHnA ToNWMHbI
0bNnakos KUCMonNb3oBaNNCh AaHHbIG, CHATbLIE C
KapTbl BLICOTLI BEPXHEW rpaHnubl,
nocTpoeHHon B.U. TutosbiM, T.M. MycaensH
no paanauvorHon T-pe, nameperHon ¢ UC3
U cpeaHeMy KNMMaTU4ECKOMY FpafueHTy
T-pbl. [prBeneHa kapTa-cxemMa
pacnpeneneHni pac4YeTHON TONWMHbI
obnakos Han ces. noilywapuem 3a hionb 1972
r. Cnenana ouerka MeToaa nytem
CPaBHEHWUA CPEAHWX 3a48HUA TONWMWHBI U
BbICOTbI BepXHen rpaHvubl obnakos,
nonyyeHHbix No AaxHbiM UC3 1 camoneTHoro
3oHAupoBaHnA Hag Tepputopuen CCCP.

T. Sh. Musaelyan on the basis of satellite
radiation temperature and climatic mean
temperature gradient were used as a
predictor of cloud thickness. A schematic
map of the calculated cloud thickness
distribution over the Northern Hemisphere
for July 1972 is given. The method is
estimated by comparing average values of
cloud top heights and thicknesses obtained
from satellite and aircraft soundings over
the USSR territory.

Ganukosny AJU. O crapuax passntua
06NayHbiX CKONNEHWA U NapaMeTpraauuv
BnaxHown koxsekuun. "Tpon.meteopon. Tp. 3
MexayHap. cumn., AnTta mapT, 1985", N,
1987. é 500-509.

PaccMaTpuBaeMbiit BONPOC M3y4aeTCR Ha
OCHOBaHWW aHanuaa yp-HWUA COXpaHEeHUR
CTaTUCTUHECKOWM SHEPrun Cyxoro Bosayxa v
BOARHOro Napa NpYU HanNUYMKU BNaXHON
KY4eBOM KOHBEKUWMA W NYTEM OUEHKM
BENWYMHBI YNEHOB 3TUX YP-HWM NO QaHHLIM
N3MEpPEHUA Ha NONMIOHaX Ha Pa3NyHbIX
cTanuax pa3suTUA 0BNayHbIX CKONNEHWA.

Falkovich, A. I. 1987. On stages of cloud
cluster development and moist convection
parameterization. Tropical Meteorology,
Proc. Third Intern. Symp., Yalta, March
1985, Leningrad. pp. 500-509.

The problem under consideration is
studied by analyzing the static energy
conservation equations for dry air and
water vapor with humid cumulus
convection and by estimating the values of
the equation terms from field
measurements at different stages of cloud
cluster development.

Peirenncon E.M. O meTononoruu
BbINONHEHHOO 9KCMNEPUMEHTANbHOIO U
TeopeTMYECKOro UCCNenoBaH1nA
PaaAnauMOHHbIX CBOWCTB NEPUCTLIX 06nakos
// Pannau. ceorcTsa nepucThix obnakos. M.,
1989. C. 73-76.

PaccMmoTper Bonpoc 0 NocTaHoBKe
Ha3eMHOrO 9KCNEepUMEHTa N TeopeTrYeckux
paboT No U3y4eHWIO paguaunOHHbIX CBONCTB
nepucTbix obnakos (Ci). AkcnepumeHT
nposoaguncs B mae 1986-1987rr. Ha
3seHuropoackomn Hay4Hon 6aze UGA AH
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Feigelson, Ye. M. 1959. On the methods
of experimental and theoretical research
carried out on radiation properties of
cirrus. Radiation Properties of Cirrus.
Moscow. pp. 73-76.

The staging of a surface experiment and
organizing of theoretical work with a view
to studying radiative properties of cirrus
(Ci) are considered. The experiment was
carried out in May 1986 and 1987 at the
Zvenigorod Research Station of the
Institute of Physics of the Atmosphere of



CCCP. Mecsu man 6bin BoibpaH Ha
OCHOBAHWW MHOTONETHAX Ha3eMHbIX
HabnioneHn 3a 06navYHOCTLIO
MeTeoponoruiyeckon obcepsatopum MY 8
Mockee Ha [leHUHCKUX ropax, no QaHHbiM
KOTOpOW BECHa XapaKTepu3yeTcs
Hanbonbuwen nosTopremocTbio Ci.
Ob6ocHoBaHa HEO6XOAUMOCTb U3YHEHNRA
TOHKMX NepucTbix obnakos. OHa
obycnosneHa cnegyownmin npuimHamm: 1)
Aaxe o4eHb ToHkWe Ci NpW ONTUHECKON
TonwwuHe 720,1-0,2 QaloT 3HaYNTENbHLIA
NapHUKOBbINA a%)cpek“r n naMeneHne anobeno
cucTembl o 5%. 2) ToHkue obnaka Han
NOACTMNAIOWEN NOBEPXHOCTLIO C ManbiM
anb6eno (A = 0,1-0,2) 6onbwe BNMAIOT Ha A
CUCTEMbl, 4eM NNOTHbIE. 3) NEPEMEHHBIN
NapHUKOBLIN 3P DEKT CO3NAIDT UMEHHO
TOHKWe obnaka. [lpu 1 > 2 obnako
CTaHOBUTCA aBCONIOTHO YepHbIM,
COOTBETCTBEHHO M3Ny4YEHWEe C rpaHnL
onpenenfeTCA TONbKO T-pol. 4) TOHKUe
obnaka nnoxo o6HapyX1BalOTCA CO
cnyTHukos. CpopmynuposaHa rnasHas uenb
9KCNEepUMEHTa W Teope TUYECKUX
NcCNeaoBaHWi: onpeaeneHne BNUAHNA
nepucTbIX 06NakoB Ha MHTerpanbHbie (No
CNEeKTPY U3NYYEHWUR C UEeNbIO UCNONb3OBAHWA
pe3ynbTaToB B TEOPUWA KNMMATa, YUCNEHHbIX
MOAEnAX 1 NPorHo3ax Noroasi.

the USSR Academy of Sciences. May was

chosen on the basis of long-term surface

observations of clouds at the
meteorological observatory of the Moscow

State University on the Lenin Hills.

According to their data, spring is

characterized by the highest recurrence of

Ci. The necessity of studying thin cirrus

clouds is substantiated by the following:

1. Even very thin Ci with the optical depth
7 = 0.1-0.2 produces significant
greenhouse effect and changes in the
system albedo to 5%;

2. Thin clouds over an underlying surface
with small albedo (A = 0.1-0.2) affect
the albedo of the system more than
dense ones,

3. ltis this type of cloud that creates a
variable greenhouse effect. With r > 2
the cloud becomes absolutely black,
hence radiation from the bottom and
top depends on the temperature alone;

4. Thin clouds are not readily detected
from satellites.

The main objective of the experiment and
theoretical research has been formulated:
determining the effect of cirrus on integral
albedo.

loponeuxkuin A.K. Onpenenexvie

XapaKk TepUCTUK 06NaYHOCTN NO U3MEPEHNAM
TENNOoBOro U3ny4eHuns B o6nacTu cnekTpa
10-18 mkMm // OnTuka aTmocd. 1989. 2, N 2.
C. 198-205.

Mo naHHLIM CaMONETHBLIX U3MEPEHW
onpefeneHa nsny4yaTtenbHas cnocobHOCTL
06nakos pa3’nnyHbIX TMNOB B 06nacTw
cnekTpa 10-12 MkMm. MsmepeHnsa nsnydeHns
o6nakoB 1 NpoTUBON3NYYEHNA aTMOCEepbI
CONPOBOXAANUCL N3IMEPEHUAMM
aTMOCEEpHbLIX MeTeonapaMeTpos.
MonyyeHHble 3HaueHVA N3ny4aTenLHoN
CnocobHOCTH MCNONb30BaHbLI Npy paspaboTke
AUCTaHUWOHHLIX METOAOB onpeaeneHns

Gorodetsky, A. K. 1989. Determination of
cloudiness characteristics from thermal
radiation measurements in the 10- to
12-um spectral region. Aimos. Opt.
(2)2:198-205.

The emissivity of various cloud types in the
spectral region 10-12 ym was determined
from aircraft observation data. Cloud
radiation and atmosphere counterradiation
measurements were accompanied by
measurements of meteorological
parameters of the atmosphere. The
emissivity values obtained are used for
developing methods for remote sensing of
cloud characteristics on the basis of
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Xapar TepuCTMK 06NavYHOCTH, OCHOBAHHbIX Ha
coMeTaHun CNeKTPanbHbIX W yrNoBbiX

acnpeaeneHnin MHTEHCUBHOCTI U3NYYEHUA.

OMMNNEKCHbIE 0AHOBPEMEHHbIE N3MEPEHUS B
WK- »n saMmomM aunanazoHax cnexkTpa
UcNonNb3oBaHbl ANA orpeaeneHns
TeMnepaTypbl U BbICOTbI BEPXHEN rpanuubl
obnakos, a 8 coveTanmn ¢ CBY-ananasonam
v cdasosoro cocrasa.

oponeuxun A.K., Opnosa A.Ml.
PanuauvionHble xapak TepucTuki 06nakos.
"®u3. acnexTbl AUCTAHUMOH. 30HANP.
cUCTeMbl okean-aTMocd." M., 1981,

C. 178-191.

MposeneHbl namepeHits CO6CTBEHHOMO
nany4enna o6naKkoe B HACXOARALWEM U
BOCXOAAWLEM HanpasneHuax. smepenus
BbINONHEHbI C NOMOLLBIO paavoMeTpa,
yyBCTBATENbHOro B obnactu cnektpa 10,5 -
12 MKM. YrnoBoi xofl M3ny4eHrA NNOTHbLIX
05nakoB 6NM30K K M3OTPONHOMY C
oTknoHerusmn no 2-3%. OnpeneneHa
U3NyYUTenbHan CNOCOGHOCTL NNOTHBIX
06nakoB HUXHEro W cpenHero Apycos,
koTopan coctasnaet 0,96 + 0,04.

combined spectral and angular
distributions of radiation intensity.
Integrated simultaneous measurements in
IR and VIS spectral regions are used for
determining temperature and cloud top
height. Combined with UHF-range
observations, they are aiso used for
determining phase composition.

Gorodetsky, A. K., and A. P. Orlova.
1981. Radiation characteristics of clouds.
Physical Aspects of Remote Sounding of
the Ocean-Atmosphere System. pp.
178-191.

Downwelling and upwelling radiation from
clouds was measured. The measurements
were made with a radiometer sensitive in a
range of 10.5-12 ym. The angular course
of the radiance of dense clouds is close to
isotropic, with a difference of 2—-3%. The
angular course of the radiance of low- and
mid-level dense clouds was found to be
equal to 0.9610.04.

Fogmea b.B., Napuonos B.B., MorunbHuuxwui
C.b,, Caeenves B.A., Wyxun I.I". O nokaunm
06nauHbix 06pasoBaHMi B pasnnyHbIX
obnactax cnektpa // Tp. 10 Bcec. cumn. no

nasep. ¥ aKycT. 30HAWPOBaHWI aTMocdepbl.
Y.1. Tomck, 1989. C. 192-195.

Uccnenosanb 3asucumocTu (3)
OHEPreTHUYECKUX XapaKTepUCTUK N3NYYeHUA
OT nNapameTpoB Cpefibl U IKCNEpUMEHTa B
gaanmnbax obnacTAx cnekTpa.

accMoTpeHbl 3 K0ad. NOrnouLeHns oT
ONTUYECKOro CEHEHNA cpefabl ANA
cheprieckon N aHM3OTPOMNHON MHOMUKATPUC
paccesHus, 3 nHTerpanbHoro koad.
OTPaXXEHUA OT ANWHbI BONHBLI M3NYHEHUA NPy
OTCYTCTBWW NornoleHns 8 cpene, 3
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Goryachev, B. V., V. V. Larionov, S. B.
Mogiinitsky, B. A. Savelyev, and G. G.
Shchukin. 1989. On the location of cloud
formations in different regions of the
spectrum. Proc. Tenth All-Union Symp. on
Laser and Acoustic Sounding of the
Atmosphere. Tomsk. Part 1. pp. 192-195.

Dependencies (D) of energy characteristics
of radiation on medium parameters in
various parts of spectrum and with various
experiment types are investigated.
Dependencies of absorption factors on the
medium optical section for spherical and
anisotropic scattering indicatrices are
considered. Also considered are the
dependencies of integral reflection factor



MHTErpanbHOro Koad. OTPaXKeHna o
soAHocTU obnakos. OTMeueHo, 4To
NPUMEHEHN8 QaHHBIX ONTUHECKUX M3MEpeHUn
0aeT BO3MOXHOCTb UCNOMNL3OBAHWUA
UCTUHHBIX 3HAYeHWI OO6Na4HbIX napaMeTpos
BMECTO CpPeAHEK NMMaTN4ECKUX W
YMEHbLIEHWA NOrpPeWHOCT OonpeaeneHnus
napaMeTpoB o6naka C yHeTOM ero
pa3mepoB, cocTasa U CTPyKTypbl. Ha ocrose
aHanu3a NonyuYeHHbIX 3 caenaw BbiBoA, 4TO
COMETaHNE NIMEPEHWV B ONTUHECKOM W
MWUKPOBOSIHOBOM AianNa3oHax cnexTpa
No3BONAET YMEHbWWUTL 06bEM UCNONb3.
anpuopHOW MeT. MHPOPM. U NOBLICUTL
TONYHOCTb NOMyYaeMbiX Pe3ynbTaTos.

on radiation wavelength with no absorption
in the medium and the dependencies of
integral reflection factor on the cloud water
content. The authors point out that the use
of optical measurement data makes it
possible to use real cloud parameter
values instead of climatic averages. In so
doing, the error of determining cloud
parameters is decreased taking into
account its size, composition, and
structure. On the basis of analyzing the
dependencies obtained, the authors
conclude is drawn that a combination of
measurements in optical and microwave
spectrum ranges allows one to decrease
the amount of a priori meteorological
information being used and increase the
accuracy of the results.

I"ogmea b.B., Napuonos B.B., Morunbhuuxwui
C.b., Casennes b.A., tWykun "I,
PanuaunonHbin 6anaHc o6navHoro cnos npu
ero npobnexvn // Pannometeopon.: Tp.7
Bcec. coseuwt., Cy3nans, 21-24 oxT. 1986. [1.
1989. C. 36-38.

WUccnenosan apdexT "npocseTnenna’
obnauHon cpenbl Npn ee apobnernn bes
y4eTa B3auMOAEMCTBUA MeXAY OTAENbHLIMUA
4acTAMK paccemaiouen cpegsl. MNoa
acdppexToM "npoceeTneHns" noHMmanoch
yBennueHre NpPoxXoanlero NoToka pannaunm
npyu apobnervn cpenbl NOCTORHHOM
ONTHUYECKOW ANWHbI HA N 4acTen ToWN Xe
ONTUHECKOW ANWHBI C COOTBETCTBYIOUUM
COXPaHeHNeM YCNOBMA OCBELLEHNR 1
Habnionenun. WUayyeHo snusnne CTenequ
pa3bueHna cnos paccerBaiowei cpeabl Ha
PannaLMOHHbIE XapaK TEPUCTUKA C y4eTOM
POpMbI MHONKATPUCHI paccenHna
BEPOATHOCTU BbIKMBAHWA KBAHTA W
onTuyeckon AnuHel cpeabl. Ha ocHose
NPEANOXEHHOro aHanMTV4ecKoro mMeTona
peweHna 3afayn NepeHoca U3nyveHus B
NPOC TPAHC TBEHHO-Or PAHUHEHHbIX
AUCNEPCHLIX Cpeflax nokasaHo, YTo C
yBEenuueHeMm cTeneHn pasbuenna

Goryachev, B. V., V. V. Larionov, S. B.
Mogilnitsky, B. A. Savelyev, and G. G.
Shchukin. 1989. Radiation balance of the
cloud layer in the course of its
fragmentation. Radiometeorology: Proc.
All-Union Meeting. Suzdal, 21-24 October
1986. Leningrad. pp. 36-38.

The effect of cloud medium "clearing”
when it is breaking up was studied, not
taking into account interaction between
parts of the dissipating medium. The
increase in the passing radiation flow when
cloud medium of constant optical depth
breaks into n parts of the same optical
depth is referred to as the "clearing effect."
The effect of the breaking extent of
dissipating medium on radiation
characteristics was investigated keeping
lighting and observation conditions
constant and taking into account the shape
of the indicatrix of scattering, quantum
survival probability, and the optical length
of the medium. On the basis of the
suggested analytical method of solving the
problem of radiation transfer in space-
limited dispersion media, it is shown that
with the increase of the cloud field



o6nayHoro cnos GUKCUPOBAHHOM ANWHDLI
NPOUCXOAUT yBENU4EHNE NOMM
NPONYULEHHOrO CNOEM N3Ny4eHns,
obycnosnexHoe aecdopmMaumen nonn
MHOIOKPaTHOrO pacCeRHHOro ceeTa.

breaking extent of fixed length, the fraction
of radiation which passes through the layer
becomes larger because of the
deformation of the multiple light-scattering
field.

r ogm b.B, Ia
Cb, Casermes B.A. O snuaHvn cTenenn
Apo6neHUA 06NaYHOCTH Ha panvuaLOHHBIA
6anaHc uany4eHnn B8 aTtmocdepe. - "[okn.
AH CCCP", 1987. 294, N 2, C. 318-321.

MUccnenosas acpdekT "npocseTneqna’”
obnauxon cpenbl npu ee apobnexnn u
yCTaHOBNEHbI OCHOBHLI® 3aKOHOMEPHOCTH
nenctauf atoro adpdekTa. Mokasawo, 4To
nenctene acpdexTa BospacTaer npu
YBENUYEHUN ONTUHECKON TONWMHDI
06na4HOCTH W nornouteHns. YcTaHosnen
Takxe apPexkT yMeHblweHna Qo1
NOrNOWEHHOrO M3NYYEHWA i1PY NOBbILLIEHNN
cTenenn npobnenns aucnepcHon cpeasl.

8 B.B., Morunormuxuwa

Goryachev, B. V., V. V. Larionov, S. B.
Mogiinitsky, and B. A. Savelyev. 1987.
On the effect of cloud breaking degree on
the radiation balance in the atmosphere.
Rep. of the Acad. Sci. U.S.S.R.
(294)2:318-321.

The effect of "clearing” of clouds when
they are broken is studied. The basic
regularities of the effect are established. It
is shown that the effect increases with
increasing cloud optical thickness and
absorption and decreases with decreasing
optical thickness and absorption.

peicyx B.H., Nesnn WM. PacueT
nponyckaxna nnockoro obnaqxHoro cnos ¢
yseTom nornoutenus // OnTrka mopa v
aTmocdepsbl, KpacHospek, 2-7 cent. 1990.
Y.2. KpacHospck, 1990. C. 93.

MNpoeeneHo cpasHeHne pacyeTos
nponyckanus cnabonornouialoumx
pacceuBalowmnx Cnoes ¢ NOMOWbIO
acUMNTOTUYECKUX -N U METOAOM
MoHTe-Kapno npu pasnunuHbix yrnax
naneHWn conHevHbix nyden. Mokalaxo,uTo
NPUMEHEeHNe aCUMNTOTUYECKUX ¢b-N
OrpaHU4EHO HEBO3MOXHOCTLIO ornpefeneHus
BEPOATHOCTW BbiXMBAHUA POTOHA B
peanbHbix obnakax.
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Greisukh, V. N., and I. M. Levin. 1990.
Calculation of a flat cloud layer
transmission taking absorption into
account. Optics of the Ocean and the
Atmosphere, Part 2. Krasnoyarsk, 2-7
September 1990. Krasnoyarsk. p. 93.

Asymptotic formulae and the Monte Carlo
method were used to compare weakly
absorbing scattering cloud layers for
various sun ray incidence angles. It is
shown that the use of asymptotic formulae
is limited because it is impossible to
determine the survival of photon in real
clouds.




l'ynnes I0.H. Cratuctuveckoe onucanune
Me3oMacwTabHbix Nonen KOHBEK TUBHOW

06NavHOCTH C NOMOWbIO pacnpeneneHns
Benbynna // ®ua. npoueccei 8 aTMOCP. U

6esonac. noneTos Bo3nyw. cynos. I, 1989.
C. 115-120.

AHann3 CHUMKOB CpefaHero rpaspemeum,
nonyuexHbix co cnyThukoe U "Mpupona”,
NO3BONUN BLIAENUTL CBbiwe 60-Tn
aHcambnen KOHBEK TUBHOWM 06NavYHOCTH, B
KOTOPLIX MPON3BENEHO M3MEpEeHWNe U
noacyet o6nakos pasnu4HOro guameTpa.
CraTucTndeckoe onucanue pacnpegeneHns
obnakoe no pasmepam npeanaraeTcs
BbINOMHNTL C MOMOWbIO pacnpeneneHnn
Benbynna. MNokasaHo, 4To napameTpbl
pacnpenenexna Beibynna 3aBuUCAT OT Toro,
B KaKOW BO3AYyLWHOM Macce HabniogaloTcs
obnaka.

Gulyayev, Yu. N. 1989. The statistical
description of convective cloud mesoscale
fields with the help of the Weibull
distribution. Physical Processes in the
Atmosphere and Aircraft Flight Safety.
Leningrad. pp. 115-120.

The analysis of average-resolution pictures
obtained from satellites PRIRODA made it
possible to identify over 60 ensembles of
convective clouds in which measurements
were made and different diameter clouds
were counted. It is suggested that the
statistical description of cloud size
distribution can be made with the help of
the Weibull distribution. It is shown that the
Weibull distribution parameters depend on
the air mass in which the clouds are
observed.

Wcaes 1. Bnuanve pagunaumnonHoro
nepeHoca Tenna Ha chopMUpoBaHUe
obnayHoCcTK B MOleN QMHAMMKMW
NOrpaHn4HOro cnon atmocdepsl. "Hucn.
MeTofbl B 3anayax ¢u3. aTMOcd. M OXpaHb!
okpyx. cpeabl”. Hosocnbupck, 1985.

C. 16-28.

Onuncanbl YncneHHble 3KCNEPUMEHTbI M0
NCCNENOoBaHNIO BNUAHWA PaanaLMOHHBIX
NPUTOKOB Tenna Ha npouecc o6pa3oBaHNA
croncTbix 06nakos u Ux obpaTHoe BNUsHWE
Ha auHaMKKy aTMocdepsl. [nnHHOBONHOBLIE
NOTOKU paanauvm pacCYMTbIBANUCH C
NCNONb3OBAHNEM MHTErpanbHon d-unn
nponyckaHus. MNonyyeHHasn paHee cucTema
yP-HAR, ONKUCBIBaIOWAN NEPEHOC MOMEHTA
Tenna v Bnaru, 6bina QONONHeHa
ypaeHeHnvem 6anaHca TypOyneHTHoOM
aHeprun. [Inf BLIACHEHUA BNNAHURA
PannaumnoHHbiX NOTOKOB Ha obpa3losaHue
o6nakos NPoBOAUNMUCH 3KCNEPUMEHTbI C
yueToM n 6e3 yuyeta nyumcToro
Tennoobmena. Pacnpenenexne npuTokos
panuaunn nokasbiBaeT, YTO BbIXONAaXWUBaHUe
YeTKO NOKann3oBaHO B NPOCTPAHCTBE U

Isayev, G. |. 1985. The effect of radiation
heat transfer on cloud formation in the
atmospheric boundary layer dynamics
model. Numerical Methods in Atmospheric
Physics. Physics and Environment
Protection Problems, Novosibirsk. pp.
16-28.

Numerical experiments with a view to
studying the effect of radiation heat influx
on the process of stratus formation and the
dynamics of the atmosphere are

described. The integral transmission
function was used to calculate long-wave
radiation. The turbulent energy balance
equation was added to the set of equations
describing momentum, heat, and moisture
transfer in use. To demonstrate the effect
of radiation fluxes on cloud formation,
experiments were staged with and without
parameterization of radiant heat transfer.
Radiation heat influx distribution shows
that cooling is clearly localized in space
and goes up as the cloud top goes up.
Cooling iate at cloud top amounted to
1.32°C per hour. Atmospheric heating was
observed at and below the cloud base. It
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nogHMMaeTCA C NOALEMOM BepxHewn
rpaHvubl. CKOpoCTb BLIXONAXWBAHWUA Ha
rpanHvue obnakoe gocturana 1,32°C/u. Ha
HVXXHen rpanvue obnaka Habnionancs
Harpes aTmocdepsl. YCTaHoBNEHO, YTO
BAUAHUE ONUHHOBONHOBOIrO U3NYYEHWUR
0C06eHHO CUNLHO NPOABNAETCA B HOYHbIE
yacbl, koraa ocnabnex sepTUKanbHbI 06MeH
3a CYET BEPTUKANbHLIX ABUXEHUA M
TYpOyneHTHOCTH.

was established that the effect of long-
wave radiation is most pronounced at night
when vertical exchanges caused by
vertical motions and turbulence are
weaker.

Uctomuna NI, Mankosa B.C.
WUccnenosanne NpocTpaHCTBEHHOM
CTPYKTYPbI ¥ ONTUYECKUX NapameTpoB
obnakos co cnyTHWKOB. - "OnTuka
aTtmocdeps! 1 asposons", M., 1986.

C. 124-133.

PaccmaTpusaeTca meToanka Konu4ecT-
BEHHOIO ONNCaHWA NPOCTPAHCTBEHHOM
CTPYKTYPbl ABYMEPHbIX nonen obnasHocTu.
MpuBoAUTCH OLEHKA BENUYNH OCHOBHBIX
MacwTabos HeoQHOpPOAHOCTeER

Xapak Tep13yloumx CTPyKTypy obnaurbix
06pa30BaHWit B LWMPOKOM AvanasoHe
NPOCTPaHCTBEHHOrO YacToTHoro cnektpa. lo
PannauvoHHbIM M3MEPEHUAM B Pa3NnYHbIX
y4acTKax BMOMMOro U MHPaKpacHoOro
AnanasoHa CnekTpa oNpefenfioTCA Takxe
napameTpbl 06M1a4HOCTH - ONTHYECKaR
TOMNU\VMHA U yaernbHoe ror nouwieHue.
Mony4enHble B HacToRAwen paboTe
pe3ynbTaTbhl NOATBEPXAAIOT NPeXHWe
npencTasneHna o 6onblwon BenvumHe
nornowexna paanaunm B obnakax.
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Istomina, L. G., and V. S. Malkova.
1986. Research on the spatial structure
and optical parameters of clouds using
satellites. Optics of the Atmosphere and
Aerosols. Moscow. pp. 124-133.

A procedure for the quantitative description
of two-dimensional cloud field structure is
considered. Estimates of basic
inhomogeneity ranges that characterize
cloud formation structure over a wide
range of spatial frequency spectra are
given. Such parameters of clouds as
optical thickness and specific absorption
are also determined from radiation
measurements in different portions of VIS
and IR spectra. The results obtained
confirm the existing ideas of the large
value of radiation absorption in clouds.



Kauypuma JLP. AHanus KoppensiunoHHbIX
caflen 8 nonax obuien obnadHocTH
cesepHoro nonywapus // Tp. BHAA
ruapoMeTeopon. UHo. -Mupos. ueHTpa
AaHHbIx. 1989, -Bein. 150. C. 78-90.

MpuesonsTcs pesynbTaThl aHanuU3a
NPOCTPAHCTBEHHBLIX KOPPENALMNOHHBIX CBR3EN
B nonax obuien obnayHocTw CeB.
nonywapus. cnonbaosaHb! exenHesHbIe
AaHHble CNYTHMKOBLIX HabnioaeHun 3a
fAHBapb 1 vionb 1966-1980 rr. u gna
oTAenbHbIX penepos 3a 1981-1985 rr. B y3nax
cetku 5x10e. [InA aHanu3a npumeHeH
NOAXof, OCHOBAHHbLIA HA OLEHKE

XapaKk TepUCTVK ABYMEPHbIX BbIGpOCOB B
nonax koppenaunA. MonyyeHbl
KONUYECTBEHHbIE ONUCAHURA O4aroB
CBA3HOCTM (NNowaAb, N1HeRHbIe pasMepbl,
CTeneHb aHU3OTPONHOCTH) K CBeneHus 06
0COBEHHOCTAX WX pacnpeneneHna B pasHbix
WKWPOTHbIX 30Hax nonywapwus. MonyyeHbl
HOBblE 3MNUPUYECKHE AaHHbIE O
NPOCTPaHCTBEHHOM Koppenauvn 8 none
obuien 06nayHOCTU Ha nonywapuu.

Kachurina, L. R. 1989. Analysis of
correlations in the Northern Hemisphere
total cloudiness fields. Proc. All- Union
Res. Inst. Hydrometeorol. Inf. World Data
Cent. 150:78-90.

Results of analyzing the space correlation
in the Northern Hemisphere total
cloudiness fields are presented. Daily
satellite observations are used from
January and July 1966-1980 and from
individual reference points for 1981-1985
in 5 by 10° regular grid points. An
approach based on evaluating the spikes
of the two-dimensional characteristics in
the correlation fields was used for analysis.
Quantitative descriptions of connectivity
points (area, linear dimensions, and
anisotropicity degree) were obtained as
well as characteristics of their distribution
in different latitudinal zones of the
hemisphere. New empirical data on space
correlation in the total cloudiness field in
the hemisphere were obtained.

Kan K.A. CuHonTuyeckmne npouecchl,
npusoanwme Kk 06pazoBaHUI0 HU3KOM
obnauHocTu B pavioHe Anma-ATel // Tp. Kas.
perviod HA rugpomeTeopon. nH-Ta. 1988.
soin. 100. C. 121-127.

Mo naHHLIM 33 oK TAGPL-anpens 1977-1982rr.
nccnenoBaHbl CUHONTUYECKUNE YCMOBUSA
¢opmuposaHna H1u3kon obnaqHocTu (HO) B
pavioHe r.Anma-ATsl 3a cnyyan ¢ HO
6panacb HUXHAA rpaHMua 06nakos BLICOTON
200 M # H1xe. B ocHosy Tunmnsaumm
CUHONTUYECKX NPOUECCOB, NPUBOAAWNX K
obpasosanunio HO, nonoxeHo reorpa-
cryeckoe NONOXEHUE aHTULNKNOHOB (A)
BTOPXEHUA N0 06pa3oBaHNA U B MOMEHT
BosHukHoBeHust HO. Mokasaxo, 4To no
reorpacp4eckoMy NOMOXEHWMIO yKa3aHHbix A
W TPaeKTOpUN X CMELLEHNA MOXHO CYANTb
0 TWnax BO3AYLWHbLIX Macc, y4acTBYIOWMX B
¢dopmmposannm HO. BeineneHo 4 Tuna

Kan, K. A. 1988. Synoptic processes
resulting in the formation of low clouds in
the Alma-Ata area. Proc. Kazakh. Reg.
Sci. Res. Hydrometeorol. Inst.
100:121-127.

Data are used to study the synoptic
conditions of low cloud (LC) formation in
the Alma-Ata area. LC conditions were
defined as those with cloud base heights
of 200 m or less. The classification of
weather processes resulting in the
formation of LC is based on the
geographical location of anticyclones (A)
from outbreak to formation and at the
moment of LC occurrence. It is shown that
the air mass A type participating in the
formation of LC can be judged on the
basis of the geographical location of
anticyclones and the trajectory of their
movement. Three types of synoptic
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CUHONTWYECKUX CUTYauun (loro-3an.,u
CeB.-3an. aHTULUNKNOHANbHbIE BTOPXEHUSR,
CTauucHapHble A). YCTaHOBNEHO, 4TO Yalle
Bcero (35.4 % obuwero yvicna cny4aes)
obpasoeanme HO cef3aHo C ces.-3an.
BTOpXeHuaMu A. Makc.npoaonXxuTenbLHoCTh
HO (B oTnenbHbix cnydanx no 39-40 4)
Habnioganacb Npu I0ro-3an. BTOpXeHnax A,
a MuHMManbHas (3-44) npu ces.
~3an.BTOPXXEHUAX.

situations (south-west and north-west
anticyclone outbreaks and stationary
anticyclones) were identified. It was
established that most often (in 35.4% of
the total number of cases) LC formation is
related to north-west outbreaks of
anticyclones. LC maximum lifetime (to
39-40 hours in individual cases) was
observed at times of south-west outbreaks
whereas minimum lifetime (3—-4 hours) was
associated with north-west outbreaks.

XsopocTbsHos B.M. Monenuposanve 30HbI
UCKYCCTBEHHOM KpPUCTanusauum u npocseTa
B obnake npu U3MeHeHW C BbICOTOM CABUra
BeTpa U koadduumeHrTa TypbyneHTHoCTH //
Tp. Uentp. aspon. obceps. - 1988. N 171,

C. 37-49.

UsnaraeTca nByMepHan YucneHHas Moaenb
WCKYCCTBEHHOW KPUCTanmsaumnm HU3Kux
o6nakos, B KOTOPO MUKpOdU3NYECKUe
NPOLLECCHI PaCCYNTLIBAIOTCA COBMECTHO C
nonsMu TypbyneHTHOCTH U BETPa,
paguauMoHHbIMK Npoueccamu,
TennoBnaroo6MeHoM C NOBEPXHOCTLIO.
WccnenosaHbl obume 3akOHOMEPHOCTH
Pa3BUTMUA 30H KPUCTaNNM3aUMM U NPocBeTa
npyU B3aUMOAENCTBUN MUKPOPUINHECKUX
NPOLECCOB C HEOQHOPOAHLIMU NO BEPTUKANN
CABWUIroM BETpa M Ko3d. TypbyneHTHOCTH
NpYU NNOCKOCTHOM 3aceBe rpaHynamu
YrnekKucnoThl U NMHERHOM 3acese C
noMouiblo reHepaTopa. YCTaHoBNEHo, 4TOo
CKOpOCTb CMELLLEeHNA 30HbI NpocBeTa Hnuska
K CKOpPOCTW Ha BepxHem rpanuue obnaka.
OueHeHbl WpKHA, BPEMA COXPAHEHUA 30Hb,
paccTosHWEe MeXAY NMHUAMK 3aceBa U
paccTosHue 0o 06bEeKTa, Ha KOTOPOM
cnenyeT NPOBOAMTL BO3OENCTBME NpU
paccMaTpUBaEMbIX METEOYCMNOBHURX.
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Khvorostyanov, V. I. 1988. Modelling of
artificial crystallization and clearance zone
in the cloud with changes in the wind
shear and turbulence coefficient with
height. Proc. Cent. Aerol. Obs. 171:37-49.

A two-dimensional numerical model of low
cloud artificial crystallization is given in
which microphysical processes are
calculated jointly with turbulence and wind
fields, and radiation processes are
calculated jointly with heat and moisture
exchange with the surface. General
regularities of crystallization and clearance
zone development are investigated that
result from the interaction of microphysics
processes with the vertically nonuniform
wind shear and turbulence coefficient by
means of areal cloud seeding with
granulated carbonic acid or linear seeding
by using a generator. It was established
that the clearance zone displacement rate
is close to that at the cloud top. The width
of the zone, its lifetime, distance between
the lines of seeding, and distance to the
object to be modified under given weather
conditions are evaluated.



Kucros A.B., Cemenos E.K. CnekTpansbHan
CTPYKTYypa MeTeoponorm4eckmx nonem u
MexXrofoeble nyKTyauum o6nasHoro
nokposa (senexne Anb-Hukbo). "Tp. BHAU
FMAPOMETEOPON. UHE.-MUPOB. LEHTPa
nawxHbIx", 1982. N 94. C. 55-68.

WUccnenyeTca npupona cnykTyaumi
06na4HoOro NOKpoBa TPOMUHECKOM 30HLI 3an.1
UEHTP. 4acTu Tuxoro okeaHa B LUMPOKOM
AnanasoHe OT MeXrofoBbIX [0

OKONOCY TOuHbIX Konebanui. OTMeueHo
peskoe oTnuuYmne KapTuHbl obnavHocTu 1972
. OT OCTanbHbIX WEeCTU PAaCCMOTPEHHbIX
neT, 4To ABUNOCL OTPaXEHNEM
KpynHoMacwTabHon aHoManum UMpKynauui
(3nb-HuHbo). CnekTpanbHLI aHanus
W3MEHYMBOCTU nonen obnayHocTy, BeTpa,
T-pbi ¥ BNAXXHOCTW nokasan Hanuyve
PnyKTyauuin cuHonTmdeckoro (C nepuoaom
3-7 cyTok) n rnobansHoro (c nepuonom 2-3
Henenu) MacwTabos. Bo Bceir Tponocgepe
npocnexuvsaloTca konebaHma
METEeOopOonormieckx 3NeMeHTOB C
nepvioqoM okono 1 cyTok.

Kislov, A. V., and Ye. K. Semyonov.
1982. The spectral structure of
meteorological fields and interannual
fluctuations of cloud cover relating to El
Nifo. Proc. All-Union Res. Inst.
Hydrometeorol. Inf. World Data Cent.
94.55-68.

The nature of cloud cover fluctuations in
the West and Central Tropical Pacific (from
interannual to diurnal) is studied. A
dramatic difference in the cloud picture in
1972 was noted in comparison with the
other 6 years considerec ‘flecting the
presence of a large-scale circulation
anomaly (El Nifio). The spectral analysis of
cloud, wind, temperature, and humidity
field variability showed the presence of
synoptic-scale (with a period of 3 to 7
days) and global-scale fluctuations.
Fluctuations of meteorological elements
with a period of about 1 day are observed
throughout the troposphere.

Kouppatees K.f., Buxenxo B.U.
Oco6eHHOCTH CneKk TpanbHbIX paanaumnoHHbIX
XapakTepucTuk cnomcToobpasHbix o6nakos
Han ropoaoM // Mexays. c6. Hayu. Tp.
/CﬂeHerp. ruapomMeTeopon. uH-T. 1989,

. 5-9.

PaccMoTpeHbl 0CO0BEHHOCTU CEK TPanbHBIX
PaAraUroHHbIX XapaK TepUCTUK
cnoncToobpasHbix 06nakoB HaQ ropoaoM no
CPaBHEHWMIO C OTHOCUTENBHO YUCTLIMU
obnakamMu Han CenbCKoM MeCTHOCTLIO W
MOPEeM Ha OCHOBE KOMMMEKCHbIX
NCCNenoBaHniA NOAMHBEPCUOHHBIX 06Nakos
HaQ r. 3anopoxbeM. BoigeneHs! cnegyowme
ocobeHHOCTH ropoackux obnakos: 1)
bonbwee conepxaxue anep KOHAEHCAaUWH, a
crenosaTenbHo, U 6Gonee Bbicokas
KOHUEHTpauua Kanens; 2) no
pacnpepenexvio kanenb No pasmMepam
3aHUMAIOT NPOMEXYTOYHOE NOMOXKEHWE

Kondratyev, K. Ya., and V. I. Binenko.
1989. Specific features of spectral
radiation characteristics of strata over the
city. Interinst. Collection of Research
Papers. Leningrad Hydrometeorological
Institute. pp. 5-9.

Specific features of strata spectral
radiation characteristics over the city are
considered in comparison with relatively
clean clouds over a rural area and the sea
on the basis of integrated analysis of
subinversion layer clouds over
Zaporozhye. The following characteristics
of urban area clouds are identified: (1) a
larger amount of condensation nuclei, and
hence a higher concentration of droplets;
(2) droplet size distribution intermediate
between that seen in sea clouds, which
have the largest amount of large droplets
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MeXay MopckumM obnakamu, KoTopkle
conepxaT Havborbwee KOn-BO KPYnHbiX
Kanenb, ¥ obnakamMm Hag cenbCKoW
MEeCTHOCTbIO € HanbonblwnM coaepXaHnem
Menkux Kanenb; 3) BbiICOKan MUHEpPann3auma
npo6 obnayHoi BoAbl, Npu4eM Hanborbluee
3arpasHenne HabniopaeTcs B6NU3N HUXHEN
rpaHvubl o6naka; 4) oTMedeHo yObisaHue
KOHUEeHTpauun npumecen B obnayHon soae ¢
nosbiweHeM yposHA 3abopa 8 obnake Han
FOPOAOM NO CPaBHEHUIO C TaKUM Xe
06nakoM Hafl CeNbCKOM MECTHOCTLIO; 5)
npeobnanaioT aHmMoH SO, B - 2 cTeneHn u
kaTuoH NH,,, Hapagy ¢ pacTBOpUMbIMK
npruMecaMK cofepxuTca bonblwoe Kon-8o
HEpacTBOPUMBIX YacTuu, Caxwu; BKnan
opranuyeckux seuiects nocturaet 30-50%
MacCbl BCEro HepacTBOpUMOro ocafka; 6)
CNeKTpbl OTHOCUTENbHOM APKOCTHU obnakos
umeioT 6bonee rnybokue nonoch!

NOT NOWEHNRA CyNbdaTHbIX, HUTPAaTHbIX
COEMMHEHUA M YrNEKUCNOro rasa, 4To
csmneTenscTeyeT o 6onee BLICOKOM ypOBHE
ux 3arpasHenus; 7) 6onee saMeTHOE
yMeHbwenne anbbeno obnakos Hap roponom
ana 6onee KOPOTKUX ANWH BOMH NO
cpasHeHwio ¢ ansbeno Takmx xe obnakos
Haq ropofoMm; 8) yeennuexve nornowiaiowen
cnocobHocTu ropoackoro obnaka 8
BuaMMon obnacTh cnekTpa 3a cueT
NPUCYTCTBUA B HEM ONTUYECKU aK TUBHOMO
asposons.

and rural area clouds which have the
largest amount of small droplets; (3) a high
degree of mineralization in cloud water
samples, with the largest amount of
pollutants observed close to cloud base;
(4) decrease in the concentration of
admixtures in the cloud water with the
increase of intake level in the cloud over a
city in comparison with a similar cloud over
a rural area; (5) the prevalence of anion
$0,? and cation NH,, and along with
soluble admixtures a large amount of
insoluble soot particles (organic
substances are 30-50% of the total mass
of insoluble deposition); (6) deeper
sulphate, nitrate, and carbon dioxide
absorption bands in relative brightness
spectra which is a sign of a higher
pollution level; (7) more pronounced
decrease in the cloud albedo over a city
for shorter wavelengths in comparison with
the albedo of the same type over rural
areas; and (8) increase in the absorptivity
in the visible portion of spectrum because
of the presence of an active aerosol.

Kougpatees K.fl., Kosonepos B.B., Ksapxep
0.0, Kaassannmk C.X. Mexropoeas
M3MEHYMBOCTbL pacnpeneneHna KonuyecTsa

obnakoe // Nccnen. 3emMnun n3 kocMmoca.
1889. N 3. C. 29-34.

AHanU3NpPYIOTCA AaHHbIE CNY THUKOBbLIX
namepeHn kon-sa 06nakoB U noToka
CONHEYHOWN pannaumn, OTPaXXeHHoM 3a cyeT
obnayHocTw Haa keappaTtamun 0,25 MAH. kM.
YKasbiBaeTCR Ha Hanuyme yCTOMYMBOCTH
CpeaHerofoBbIX 3HAYEHUNA 3TUX BEMUUMH,
ocpenHeHHbIx No 6onblwmm Nnoulanam.
MokasbiBaeTcs, 4TO pacnpefaenexHns
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Kondratyev, K. Ya., V. V. Kozodyorov,
O. Yu. Kyarner, and S. Ch. Keevallik.
1989. Interannual variability of cloud
amount distribution. Earth Res. Space
3:29-34.

Satellite cloud amount data are analyzed
as well as solar radiation flux reflected
because of clouds over areas of 0.25 x 10°
km?. The stability of annual means
averaged over large areas is pointed out. It
is shown that the probability distribution of
cloud amount and the intensity of reflected



BEPOATHOCTEN Kon. obnakos u
WHTEHCUBHOCTW OTPaXXeHHOW panvauun ans
Pa3HbiXx NeT CyuleCTBEHHO Pa3NnYaloTCA Ha
95%-HOM ypoBHE 3HAYUMOCTH.

radiation for various years are essentially
different at the 95% significance level.

KonnpaTtibes K.f., XsopocTbsHos B.U.,
Boxnapexok B.I". O BrnaHum
MUKPOCTPYKTYpbl U BOQHOCTW 06NaKkoB Ha
UX PafnaLMOHHBIA PEXUM B Pa3nnyHbIX
wupoTax. "Ookn. AH CCCP", 1984. 276,

N 1, C. 92-95.

CnenaHbl pacyeTbl BNMAHWA NapameTpoB
MUKPOCTPYKTYpbl 1 BOQHOCTU 06NakoB Ha
WX pafnauUrOHHbIN PEXUM B TPONMUYECKMUX,
YMEPEHHbIX WU NONSPHBIX WKPOTAX,
onupalowunecs Ha 3afaHne Tpex Moaenen
aTMocdepbl, COAEpXaLnX CRNOLWHYIO
cnoucTyio obnayHocTb Ha BbicoTax 400-800
M. Bbluncnenua BepTUKanbHbix
PannaumnoHHbIX NOTOKOB OCYLLECTBNEHL! Ha
OCHOBE [1BYXNOTOKOBOIO NPMGNUXEHUs.
AHanua pesynbTaToB BLIMUCIEHW NOKa3an,
4TO popmmpoBaHMe anbbeno U NponyckaHua
obnakos onpenenseTCs BNMAHWEM BCEM UX
TONWM, NpU4eM COnoCTaBnNeHne pac4eTHbIX
3HaYeHUA C M3MEPEHHbIMW BLIRBUNO Xopoluee
cooTeeTcTeue. B BbICOKMX WWpOTax
ROMUHMpYIOLWWIA BKNaR B pOpMUpPOBaHUE
ans6eno obnakoe BHOCUT anbbeno
CHeXHoro nokposa. Pasnuuue
MUKPOCTPYKTypbl 06Nnakos Han MaTepukamu
W okeaHamu onpenenseT Heo6xo0aANUMOCTL
pasnensHoi napamMeTpusaumn ansbeno
obnakos Han MaTepvkamu U OKeaHaMmu.
Makc. nyumcTbin npUToK Tenna 3a cueT
ANWHHOBONHOBOM paanaunn ybbiBaeT ¢
YMEHbLIEHNEeM BOAHOCTM U T-pbl, @ TaKXe C
POCTOM BRaxxHOCTW HapobnayHon
aTMoccepbl M cpeaHero pasMepa Kanenb.
MNp1TOK KOPOTKOBONMHOBOM panMaLM CUMLHO
3aBMCUT OT WwKpoThl (BbicoTel ConHua) v
Xapak TepusyeTCcs U3MEHYUBOCThIO
CneKkTpanLHoro pacnpeneneHnus, 6yny4u Bo
BCeX Cry4anx MeHblue NpMTOKa Tenna,
06ycnoBneHHoro AnNMHHOBONHOBOM
paguaumnen, YTo onpepenseT

Kondratyev, K. Ya., V. I. Khvorostyanov,
and V. G. Bondarenok. 1984. On the
effect of the cloud microstructure and
water content on the radiation regime at
different latitudes. Rep. Acad. Sci.
U.S.S.R. 276(1):92-95.

The effects of cloud microstructure and
water content on radiation regime were
calculated for tropical, middle, and polar
latitudes. The computations were made on
the basis of three models of the
atmosphere with continuous strata at
400-800 altitudes. Radiation flux vertical
profiles were calculated by using two-flux
approximation. The analysis of
computational results showed that the
formation of cloud albedo and transmission
is determined by their whole bulk.
Comparison of computed and measured
values showed good agreement. Snow
cover albedo contributes most to forming
cloud albedo in high latitudes. Difference in
the microstructure of clouds over
continents and oceans calls for separate
parameterization of cloud albedo over
continents and oceans. Maximum radiant
heat influx caused by long-wave radiation
decreases with decreasing water content
and temperature, as well as with the
increase in the water content of the
atmosphere over the clouds and increasing
average droplet size. Short-wave radiation
influx is strongly dependent on the latitude
(sun elevation) and is characterized by
spectral distribution variability because it is
always lower than the heat influx coupled
with long-wave radiation, which is a major
factor in the clouds functioning as a
“thermal whole." It is very important that
the variability of microstructure be taken
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P YHKUMOHWUPOBaHWE 06NaYHOCTH Kak
"rennon faMbl". B Mopenax
obnakoobpa3oBaHNA 0COOEHHO BaXHO
YY1TbIBaTb M3MEHYMBOCTL MUKPOCTPYKTYPbl,
NOCKONbKY HavanbHas ownbka B NPUTOKE OK.
15-20% mMoxeT (BCneacTsne CUNbHbLIX
obpaTHbix CBA3EM MeXAy BOAHOCTLIO U
npuTOKamm) 3a BpemMa 5-10 u. ssoniouun
obnaka npueecTu K owmbKe BOAHOCTH U

BbiCOTax rpaHuy obna4YHocTH nopaaka
30-50%.

into account in cloud formation models
because an initial 15-20% error in the
influx after 5-10 h of cloud evolution can
result (because of very strong feedback
between water content and influxes) in an
error of about 30-50% in water content
and cloud top and base heights.

KonppaTes K.A., Buxenko B.W., [bavenko
JLH.,, Kop3os B.1., Myxen6epr B.B. Anvbepo
¥ YrnoBble XapaKk TEPUCTUKN OTPaXeHUs
NoACTUNAIOWEeN NOBEPXHOCTU U obnakos. .,
MopomeTeounsnaT, 1981. 232 C.

B MoHorpacum cucTemMaTU3NpOBaHbl AaHHbIe
06 uHTerpanbHoM M cnekTpansHOM ank6eno,
a Takxe 06 yrnosbix xapak TepucTHKax
OTPaXXEHWA OCHOBHbIX TUNOB NOACTUNalOLWLen
NOBEPXHOCTH U CNNOLWHOW 0ONaYHOCTH,
NONyueHHble Ha OCHOBE Ha3eMHbIX,
CaMONEeTHbIX U CNYTHUKOBbLIX U3IMEPEHWUA
paguaunn. KHura coctont us cnegyiowmx
rnas: 1. MHTerpanbHoe anbbeno
NOACTUNAIOLLEN NOBEPXHOCTMW. 2.
CnekTpanbHoe anb6eno u Koad.
CNeKTpanbHOM APKOCTWU NOACTUNAIOLLEN
nosepxHocTH; 3. Anbbeno cuctemo! "3eMHan
NOBEPXHOCTL - aTMocdepa”. 4.
OTpaxaTenbHasa cnocobHocTe 06nakos; 5.

. YrnoBble xapak TEPUCTUKU OTPaXKEHUA
NOACTMNAIOWEN NOBEPXHOCTH U 06nakos no
AaHHbIM CaMONETHbLIX UIMEPEHWA.
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Kondratyev, K. Ya., V. |. Binenko, L. N.
Dyachenko, V. I. Korzov, and V. V.
Muchenberg. 1981. The albedo and
angular reflectance characteristics of
clouds and underlying surfaces.
Gidrometeoizdat. 232 pp.

Data obtained from land-based, aircraft,
and satellite radiation measurements are
used to analyze the integral and spectral
albedo of continuous clouds, as well as the
angular characteristics of the reflectance of
major underlying surfaces types. The book
consists of the following chapters: (1)
Integral albedo of the underlying surface;
(2) Spectral albedo and the underlying
surface spectral brightness coefficient; (3)
Albedo of the earth-atmosphere system;
(4) Cloud reflectance; and (5) Angular
characteristics of the underlying surface
and cloud reflectance from aircraft
measurement data.



Kopotkoe A.WU. UameHumBoCTb
Me30MacLTabHbIX PaaronoKaunoHHbIX
Xapak TepUCTUK 0ONavyHOCTU Had
aKBaTOPUAMMW TPONUHECKOM 30HLI OKeaHoB //
Tpon. meTeopon.: Tp. 4 MexnayHap. cumn.,
apawa, 13-17 anp., 1987. I1., 1989. C. 372-378.

Ha ocHoBe 9KCnNepUMEHTanbHbIX AaHHbIX
MeTEeoponorM4ecKmnx panmonokaTopos,
YCTaHOBNEHHbIX HAa Hay4HO-
nccnenoBaTensCknx CyAaax, Nposenex
aHanu3 N3MEeH4YMBOCTHN 0O6NAYHOCTH B
Pas3nnuHbIX LUPKYNAUMOHHBIX CUCTEeMax
Boct. ATnaHTuku. MokasaHo Hannuue
KonebaHut MakCuUManbHbIX BbICOT 06Nakos ¢
nepuoaoM oT 3 no 8 . MNon4yepkmeaeTcs,
4To KonebaHua Hanbonee ApKoO
NPOCNEXMBAIOTCA BO BPEMA XOMOAHBIX
BTOpXEHWA.

Korotkov, A. |. 1989. Variability of meso-
scale radar characteristics of clouds over
tropical oceans. Tropical Meteorology
Proc., Fourth International Symposium,
Havana, 13-17 April 1987. pp. 372-378.

Experimental data of meteorological radars
on board research vessels is used to
analyze cloud variability in different
circulation systems of the East Atlantic.
Fluctuations of maximum cloud heights
with a period of 3 to 8 h are pointed out. it
is emphasized that fluctuations are most
pronounced during cold outbreaks.

KopwyHos B.A., Pomaxos H.., [lpoga A.C.
HekoTopble pe3ynbTaTbl MCCNEAOBAHWA
XapaKk TePUCTUK HUXKXHER MpaHUUbl CNOMCTON
06Na4YHOCTH C MCNONb30BAHMEM NMOAPHOIO W
apyrux metonos // Tp. UGM. 1991. Bein.
52(147). C. 124-143.

MpueonATCA pe3ynbTaThl CPaBHUTENbHBIX
N3MeEPEeHU NPO3PaYHOCTU B HNXKHEM Crioe
cnoucTbix 06nakos nNAapHbiM U 6a3nCHLIM
METOAaMWN Ha HaKNOHHOW Tpacce nof yrnom
45° gnR QBYX METEOopPOnoru4eckmnx
cutyauun. llonyyeHo ynoeneTeopuTensHoe
cosnafiedre obonx MeTonoB Npu YCroBuw
NCKNIOYEHNA MHOMOKPaTHOrO pacCenHuA B
curHanax obpaTHoro paccesHua. [Ins onHow
CUTyauMn NPOBEAEHO U3MEpPEHUE
MUKPOCTPYKTYPbl ¥ CpaBHeHue
KoagpduruneHTos ocnabnenns, nIMepeHHbIX
nMaapHbiM 1 6asncHbiIM MeToaamu. [laerca
aHann3 BbICOTHbIX Npodunen

K03 puuneHToB ocnabneHns, NonyveHHbIX
nMQapHLIM METOOM B HUXHEM NEPEXOQHOM
cnoe cnoucTbix obnakos, rae
NOATBEPXAAETCA Hanu4me y4actka ¢
3KCNOHEHWUMaNbHOM 3aBUCUMOCTHIO
KoappuumreHTa ocnabneHnsa oT BbICOTbI.

Korshunov, V. A, N. P. Romanov, and
A. S. Drofa. 1991. Some results of
studying strata base characteristics using
lidar and other methods. Proc. Exp.
Meteorol. Inst. 52(147):124-143.

Results of comparative measurements of
low-level strata transparency that use lidar
and base bar methods on an inclined route
at a angle of 45° are given for two weather
patterns. The two methods show good
agreement when multiple scattering in
backward scattering signals is eliminated.
Microstructure is measured for one of the
patterns, and extinction coefficients
measured by lidar and base bar methods
are compared. The paper contains an
analysis of high-level profiles of extinction
coefficients obtained by the lidar method in
the low transitional strata layer, where the
presence of an area with exponential
dependence of extinction coefficient on
height is confirmed. The maximum of the
lidar signal corresponds to the position of
the upper part of this area in the case of
one-layer clouds.
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Ons opHocnorHbix 06nNakos MakCUMYM
NMAApHOro CUrHana CooTBETCTBYET
NONOXEHUIO BEPXHEN YaCTWU TaKOro y4acTka.

Kopskos T.A., Jle6enesa T.H. TpexmepHas
4MCNEHHaA MofeNb KOHBEK TUBHOMO
naonuposaHHoro obnaka (npepBapuTerbHbie
;éeaynbra'rbl). Tpyas: UM, 1983. ebin. 45,

. 3-20.

B paboTe ¢opMynupyloTCR ypaBHEHWUR
rmapoavHaM14eckon Moaeny
N30NMPOBAHHOIO KanenbHOro KOHBEK TUBHOMO
obnaka ¢ napameTpusaumen
MUKPOU3NYECKNX NPOLIECCOB NO CXeme
Takepna. "paHnuHbIe ycnosua gonyckaloT
BKNIOYeHne ¢PoHOBOro BeTpa ¢
OfIHOHaNPaBNEHHbIM CABUrOM. YpaBHeHWA
MOfenn pelwaioTCA NO NPOCTPaHC TBEHHOM
ceTke, conepxauen 25*11*41 ysnos (no x,
Y, Z COOTBETCTBEHHO), C Wwarom h = 200 m.
O6cyxnaloTca pesynbTathi
NpeaBapuUTEnbHBLIX YACNEHHbIX
9KCNEPUMEHTOB, NPOBOAVBLLMXCA ANA
Cny4as 0TCYTCTBUA POHOBOro BeTpa v C
MCNONb30BAHWEM IPaHNYHbIX YCNOBUA
"3aKpbiTOro Tvna" AnNA BHELWHWX TpaHnLl.
3T 9KCNEpUMEHTLI MOKasanu, Y4To Ha
cTaguu pocta obnaka rpanueHT NaBnexva v
TypOyneHTHbI NepeHoc UMNynbca 8
COBOKYNHOCTW KOoMNeHcupytoT okono 30%
CuNbl NNaBy4eCTK, KOTOPanA ABNAETCA
OCHOBHbIM haK TOPOM, oNpeaensiouwm
passuTHe KoHeekuun. CkopocTin
BOCXOQAULErO NOTOKA, NPEBLIWEHWUA
TeMnepaTypkl 8 HEM, BOOHOCTA MOAENLHOrO
obnaka BNoNHe COrnacyiloTCA ¢ AaHHLIMU
naMepeHuin B obnakax.
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Koryakov, T. A., and T. N. Lebedev.
1983. Three-dimensional numerical model
of an isolated cloud. Proc. Inst. Appl.
Geophys. 45:3-20.

Equations of the hydrodynamical model of
an isolated droplet convective cloud are
formulated, with microphysical processes
parameterized according to the Taked
scheme. Boundary conditions allow for
incorporating the background wind with
one-directional shear. The model
equations are solved on a 25 x 11 x 41
point grid (with respect to x, y, and z,
respectively), with h = 200 m. Some
results of preliminary numerical
experiments are discussed that were
performed for a no-background wind
scenario in which "closed type" boundary
conditions were used for external
boundaries. The experiments showed that
at the cloud growth-stage pressure
gradient in combination with turbulent
momentum transfer compensates for 30%
of buoyancy force. The latter is the main
factor responsible for the development of
convection. The updraft velocity, the
temperature excess in it, and the water
content of the model cloud quite agree
with data measured directly in clouds.




Kocapes A.Jl, Ma3ui UL Smnupuseckan
Mofens h13MHecKoro CTpoeHna obnakos
BEPXHEro ApYyCa yMepeHHbIX WwupoT //
Panuau. csoicTea nepucTbix obnakcs. M.,
1989. C. 39-53.

MNpennaraeTca aMnMpuyeckan Moaens
cTpoenns obnakos BepxHero Apyca (OBR)
yMepeHHbix wrpoT. Makpogusnueckan
Mofenb cTpoenna OBS skniovaer
NOBTOPREMOCTL W CTeneHb NOKPbLITUA
neboceona OBA, swicoTa rpawuu OBA v
TonwwuHa o6navHoro cnos, TemnepaTypHbi
pexum. Mo naHHbiM namepennin LAO
paccMaTpuBaloTCA cnegyloume
MUKpoduandeckume xapakTepuctuku OBA:
UHTErpanbHbie Xapak TepucTUKK
MUKPOCTPYKTYypbl, BOQHOCTb M NOKasaTens
ocnabnexna suauMoro ceeTta, dasosoe
CTpoeHne U ¢popMbl KPUCTaNnNoB, CNEKTP
pasmepos vacTuy OBSA. Npusogurcs Takxe
onucaxue npuboproro obopynosanua LLAO.

Kosarev, A. L. and |. P. Mazin. 1989. An
empirical model of mid-latitude upper-air
cloud structure. Radiation Properties of
Cirrus Clouds. pp. 39-53.

An empirical model of mid-latitude upper-
air cloud (UAC) structure is suggested.
The macrophysical model of the UAC
structure incorporates UAC recurrence and
the portion of the sky covered with UAC,
UAC base and top height the cloud layer
thickness and the temperature pattern. The
following UAC microphysical characteristics
are considered on the basis of observed
data from the Central Aerological
Observatory: microstructure integral
characteristics, water content, visible light
extinction coefficient, phase structure and
crystal shapes, and UAC particle-size
spectral. The Central Aerological
Observatory instruments are also
described.

Kocapes A.Jl., Maaun WM., Hes3opos AH,,
lyraes B.®. MukpocTpykTypa nepucTbix
obnakos. "Bonp. ¢un3. obnakos". I1., 1986.
C. 160-186.

O6o6waloTcA pe3ynbTaTbl MHOrONETHAX
CaMOneTHbIX UCCNeNoBaHWUA

MUKPOCTPYK TYpbl NEPUCTLIX 06NaKos,
NPOBOAVBLLUMXCA B OCHOBHOM Haf
Esponerickon Tepputopuein CCCP 8
1976-1984 rr. Beoagurcsa noHsaTue

3P Pek THBHbLIX AnaMeTpPOB KPUCTanNnos a U
060CHOBLIBAIOTCA METOALI X M3IMEPEHNA C
NOMOWbIO TPaAWNUWOHHBLIX POTOINEK TPU-
Yyeckux cnekTpomeTpos. Micnonbsyemasn
annapaTypa obecneunsana nposenexue
HENOCpenCTBEHHbIX U3MEPEHUIA NoKasaTens
ocnabnenns suanmMoro ceeta (y) negHOCTH
(w) n cnexTpa 3adbdek TMBHLIX AaMeTpoB
kpuctannos f(a) 8 ananazorHe a > 20 MKM.
MonyuyeHbl CTaTUCTUYECKME AaHHbIE O
HaKONMNEHHbIX NOBTOPAEMOCTAX
WHTErpanbHbix NapaMeTpoB (KOHUEHTpaumu
@,¥,W). NPONOPUUOHANBHBLIX MOMEHTaM

Kosarev, A. L., |. P. Mazin, A. N.
Nevzorov, and V. F. Shugayev. 1986.
Microstructure of cirrus clouds. Problems
of Cloud Physics. Leningrad. pp.160-186.

Results of many years of aircraft
observations of cirrus microstructure
primarily carried out over the European
territory of the USSR during the period
1796-1984 are summarized. The notion of
crystal effective diameter (a) is introduced,
and methods to measure it by using
conventional photoelectric spectrometers
are substantiated. The equipment used
made it possible to carry out direct
measurements of the visible light extinction
coefficient (y), the amount of ice (w), and
the spectrum of eff ctive ice crystal
diameters f(a) in the range a > 20 ym.
Statistical data were obtained on the
accumulated frequency of occurrence of
integral parameters (i.e., concentrations of
N, v, and w) proportional to different order
distribution moments, as well as least
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pacnpeQeneHna pasHoro NoApRAa, a Takxe
npenenbHo OGHapYXUMbIX PaIMEPOB G, Y
napaMeTpoB pacnpeneneHnn KpUCTannos No
a. O6biuHo 3HayeHna N (a > 20 mMkM)
COCTaBNAIOT 10‘2- 10° 0", y 8 6onbwKHCTBE
CNyyaes He NPeBocXoauT 5 KM, XoTA
nHoraa pnocruraer 20 kM 1 Gonee, W Yauie
scero konebnetcs ot 107 no 107 r/m’.
Bpemna ¢paszosom penakcaumm ( Tp ) 06bINHO
U3IMEPRETCA MUHYTaMWU MNU QECATKAMN
MuHYT. lNpenencHuie pasmepbi 8pp MOTYT
nocTuraTe 2*10°MKm, HO uHOrna apy < 200
MkM. [lokasano, 4TO 8 Ananasoxe a >20 MKM
NOKaribHble CNeKTpbl pa3Mepos
(npocTpancTBEHHbLIe MaclwTabbl OCPenHEHNA
He Gonee 50 M) ynosneTeopuUTensHO
annNpokCUMMPYIOTCA Cynepnoanuunen asyx
pacnpefeneHvin - ramMma-pacnpegeneHia u
3KCnoHerunansHoro. B nogasnsiowem
GonbwwuHcTee cny4aes (>80%) wHnexc
ramma-pacnpeneneia MoxeT ObiTb NPUHAT
paBHbiM 1.

detectable parameter distribution a,. and
crystal distribution parameters with respect
to . Commonly, the values of N (a > 20
um) range from 10 . .. 10%"; in most
cases y does not exceed 5 km', though
sometimes it would amount to 20 km"' and
even more; and w commonly ranges from
107 to 10" g/m®. Phase relaxation time (r,)
is commonly measured in minutes and
tens of minutes. The maximum sizes of a
can be as high as 2 x 10° ym and
sometimes a,. > 200 um. It is shown that
in the range a > 20 um the local spectrum
sizes (the space averaging scale does not
exceed 50 m) can well be approximated by
superposing two distributions—gamma and
exponential. The gamma-distribution index
can be taken to be equal to unity in the
overwhelming majority of cases (> 80%).

Kpasey J1B. BeptukansHoe pacnpenenexue
KoapduruvenTa ocnabneHma BUAUMOro
ceera B obnakax sepxrero fapyca // OnTuka
atmocdepst. 1990, 3, N8. C. 891-894.

[lanHas cTaTbA NOCBAWEHa
3KCNEepUMEHTanbHoOMY UCCNenoBaHnio
BepTUKanbHLIX Npodunen KoagpduurenTa
ocnabnexna euanMoro ceeta B obnakax
tvna Ci C noMOWbLIO HaseMHOro nupapa.
O6HapyxeHo, 4To cdbopma npocunen
Koadp.ocnabnennn pasnuiHa ana obnakos ¢

a3HOW BLICOTOM HUXHEW rpaHiUbl.

onyyYeHbl IMNUPUYECKME COOTHOWEHUS,
ONUCbLIBAIOUWLNE 3aBUCUMOCTb
Koagd.ocnabnexna BuaumMoro ceeta B
obnakax tuna Ci 0T BbICOTbI.
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Kravets, L. V. 1990. Vertical distribution of
visible light extinction coefficient in upper-
level clouds. Atmos. Opt. 3(8):891-894.

Vertical profiles of visible light extinction
coefficient in the (cirriform) clouds are
studied experimentally on the basis of
ground-based lidar observations. It was
found that the profile form for the extinction
coefficient was different for clouds with
different base heights. Empirical
relationships describing the dependence of
the visible light extinction coefficient of
cirriform clouds on altitude were
ascertained.



Kpynuathukos B.H.,, Kyp6auxas JLU. Ouexka
BMMAHWUA ONTUHECKWX CBOMCTB 0OnauHbix
cnoes Ha pafvaunoHHbin Gananc
noacTunalowen nosepxHocTh // Huen.
Monenu B 3anavax ¢pwi. aTMocd. 1 oxpaHbl
okpyx. cpeabl. Hosocnbupek, 1987. C. 48-60.

WccnenyeTc BAMAHWE ONTHUHECKUX CBOMCTB
obnayHbIX cnoes Ha pacnpenenexne
KOPOTKOBOMHOBLIX U ANMHHOBONHOBLIX
NOTOKOB B aTMOC(epe, Ha paanaunoHHbLIN
6anamc (B) y nosepxHocTi 3emnu.
MpencTasneHsl pesynbTaTbl pacHeTos
CKOpPOCTH pafnauUoHHOro BbIXONAXWBAHVA W
HarpesaHus 8 obnayHon aTMocoepe ¢
pa3nuuHbiM conepxanvem BoaHocTu. [laHa
OUBHKA YyBCTBMTENLHOCTU B K MaMeHeHNAM
ans6eno v nany4atensHon cnocobHOCTH
obnauHoro cnos. MNpueenexs! npocunu b 8
3aBUCUMOCTH OT BbICOTbI 0bnaka u ero
BOAHOCTW. YMCneHHble IKCNEPUMEHTbI
nposefeHbl C NOMOLLLIO paanaunoHHON
CXxeMbl UCNONb3YeMON B CNeK TpanbHoOW

MOfeny CPeiHeCPOYHOTO NPOrHO3a NoroAb
rMu CCCP.

NeTynosckun B.A. MNpopnonxunTensHocTsb 1
BbICOTA Pa3nnyHbIX popm o6navHoCTH B
3anapnHon ApkTuke // Monsp. MeTeopon. Ha
cnyxb6e Hap.xo3-a: Tes.nokn. 1
Bcec.cosew., Mypmanck, 27-29 oxT., 1987.
Mypmanck, 1987. 47 C.

Mo naHHLIM EXeMECAYHbIX MeTeoponoru-
yeckux Habnionewnin 3a obnavHocTeio (O)
HWXXHEro 1 cpeaHero spycos Ha 8
apKTU4ECKMUX CTaHUMAX B NEpUoA
nposenenusa axcnepumenta "MON3KC-
CEBEP-76" (anp.-wionb 1976r.) paccunTanbl
pexuMHble xapakTepuctuku O
(NpPoQONMKWUTENLHOCTL CyWECTBOBAHNA pasn.
¢dopm O HMXHero u cpeaHero APYcos,
BbICOTA HMXHEN FpaHuLbl U ee
naMeH4nBocTb). OTMeueHo, 4To
HanbonbLWylo NOBTOPAEMOCTL B ApKTUKE
UMEIOT CNOUCTbIE U CNOUCTO-KYYeBble
obnaka. MpoaonxuTencHOCTL KX

Krupchatnikov, V. N., and L. |.
Kurbatskaya. 1987. Assessment of the
effect of cloud layer optical properties on
the underlying surface radiation balance.
Numerical Models in Problems of Physics
of the Atmosphere and Environment
Protection. Novosibirsk. pp. 48-60.

The effect of cloud layer optical properties
on the distribution of short-wave and long-
wave fluxes in the atmosphere and on the
radiation balance at the earth's surface is
studied. The results of computing
radiational cooling and heating rates in
cloudy atmospheres that differ in water
content are presented. Radiation balance
sensitivity to cloud layer albedo variations
and radiating power is estimated. Balance
profiles are shown as a function of cloud
height and water content. Numerical
experiments were staged with the help of
the radiation scheme that is used in the
midrange weather forecasting model! of the
Hydrometcentre of the USSR.

Letunovsky, V. A. 1987. Lifetime and
height of different cloud types in the West
Arctic. Polar Meteorology at the Service of
National Economy. Abstracts. First All-
Union Meeting, Murmansk, 27-29 October
1987. 47 pp.

Cloud regime characteristics (lifetime of
different low-level and midlevel cloud types
and cloud base height and its variability)
were calculated from hourly low-level and
midlevel cloud observations at eight Arctic
stations during POLEX-NORTH-76
(April-July 1976). It was found that stratus
and stratocumulus clouds are most
recurrent in the Arctic. Their lifetime
sometimes reaches several days. The
frequency of one cloud type transition to
another one is determined. Stratus are the
lowest clouds. The frequency of their
bases extending to 200 m above ground
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CYWeCTBOBAHUA AOCTUraeT HECKONLKUX
cytok. OnpeneneHa NoBTOPAEMOCTL
nepexonoe onHon copmbl obnakos 8 apyruve
¢opMbl. Hanbonee Hrakumn O asnaloTCA
cnoncTbie. MoBTOPAEMOCTL BLICOTHI MX
HWXXHeW rpaHuubl no 200 m npeebiwaeTt 70%.
PaccmoTpeHbl ocoberHoCTH obuien
UMpKYynAuUM aTmoccdepsl B M3yHaeMbin
nepwon.

Nes T.[1. Uccnenosanne cpakTopos
obpasosannsa 06nayHOCTH 1 pacueT ee
Konuyecrsa. Tpyauo YxkpHUA
ockomrunpomer, 1984, swin. 198, C. 16-26.

WUccnenylotcs dakTopbl 06pa3oBaxmna
obnauHocTn. OTaENbHO paccMaTpUBalOTCA
obnaka B HWXXHEN NONOBMHE Tponocdepb! U
8 NOrpPaHWYHOM Cnoe BO3AYXa,
o6pasyloulMecs B XonoaHLIN 1 nepexoaHbIe
ce3oHbl. [lnA onucanna obnayHocTy 8
Tponocgepe UCnonb3yeTCA PacluNpeHHbIA
Habop npeavkTopos: cpeaHni aeduunT
Toukm pocbl § B cnoe 850-500 rlla, cpeansn
BepTHKanbHaa cKopocTe © Ha yposHfix 850 v
700 rMa, BepTvkanbHbIA rpaaveHT
TemnepaType! ¥ B cnoe 850-500 rMa. Onn
Tpex rpanauui y B QMarHoCTUYECKOM NNaHe
NOCTPOEHbI IMNUPUYECKNE 3aBMCUMOCTH ANR
pacyeta konuyecTsa obnakos.
LNononHuTenbHbIM y4eT cTpaTudukauum
Bosnyxa ynyqwaet csaan. ObecneyeHHoCTb
npeobnananna obnayxon noroael 8
cooTseTcTaylouwen obnactun rpaguka
nosbiwaeTtca oo 90-98%, a ManoobnayHon
norofbl Ao 86-93%.

Mo Tpem BbIGpaHHLIM Npeavk Topam ANA
pacuyeTa konuyecTea obnakos B Tponocdepe
NOCTPOEHL! ABE ANCKPUMUHAHTHBbIE DYHKUUN
C pa3feneHMeM Ha Knacchl "obnayHo",
"nepemeHHan obnayHocTs", ""ManoobnauHo”.

C nomouwiblo KOpPenALMOHHOro aHanu3a bbin
npousseneH o0T6op ¢ak TOPOB-NPeAVKTOPOB
ANA onucaHnA 06NavHOCTH B NOrPaHNYHOM
cnoe. [1na pacyeTa konn4ectsa obnakos
NOCTPOEHa AMCKPUMMUHAHTHAA PYHKUWA C
pasnenexvem Ha "obnadHo" u "scHo".
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level exceeds 70% in the period under
consideration.

Lev, T. D. 1984. Investigation of cloud
formation factors and calculation of cloud
amount. Proc. Ukr. Sci. Res. Inst.
Goskomgidromet. 198:16~26.

Cloud formation factors are considered.
Lower troposphere clouds and atmospheric
boundary layer clouds formed in cold and
transitional seasons are considered
separately. An expanded set of predictors
is used for describing tropospheric clouds:
the dew-point deficit mean & in the
850-500 hPa layer, the mean vertical
velocity & at 850 and 700 hPa levels, and
the vertical temperature gradient y in the
layer 850-500 hPa. Empirical
dependencies were constructed for
calculating cloud amount for three
gradations of y. Relationships are
improved if air stratification is taken into
account. The validity of prevailingly
overcast weather in the corresponding
region of the diagram increases to 90-98%
and that of partly cloudy weather increases
to 86~93%.

For calculating cloud amount in the
troposphere, two discriminant functions for
discriminating between three cloudiness
states (overcast, broken clouds, and
scattered clouds) were constructed on the
basis of the three predictors. Factors/
predictors for predicting cloudiness in the
boundary layer were selected with the help
of correlation analysis. A discriminant
function differentiating between overcast
and clear sky was constructed for
calculating cloud amount. Testing the



Mposepka Nony4eHHbIX ANCKPUMUHAHTHLIX
PYHKUMA Ha HE3aBUCUMOM MaTepuane
nokasana, YTo pacwupeHue Habopa
nPeaukTopoBs ANA onmMcaHna 06navHoCTH B
HAXHEN 4acTn Tponocdepsl U yyeT
NPOUBCCOB B NOrpaHMYHOM CNOe NoBbIWaEeT
obuwylo onpasAbIBAGMOCTL KONUWECTBA
obnakos go 87%. WUn. 2.

Maxosep 3.M. O spemeHHON M3MEHYMBOCTH
06naduHoCTH. Tg A BHAUrMUA-MUL, 1982
sbin, 95, C. 32- g

Mo nabniopennnm 3a 1936-1977 rr.
onpeaenAanack UIMEHYNBOCTb CPeaHMX
MECHYHLIX 3HaYeHNA obuien U HUXKHer
obnauxocTn. CpefiHe MeCAYHbLIE 3HAYEHWA
obwen u HUXHern 06NaYHOCTH B OTAENbHLIE
FOAbLI MOrYT U3MEHATLCA B LUMPOKMWX
npenenax (no 6-7 6annos). Muwe 8 paoHax,
roe HAXHAR 06navHoCTL B 0AWH U3
Nep1Moaos roaa Npak TUYeCKn OTCYTCTByeT
(8 Crbupu sumoin, 8 Cpenren Asun netom),
MeXrofosbie konebanua cpeaxero
MECRA4HOro KonuyecTsa 06nakos HeBENVUKW
(ao 1-2 6annos). OnpeneneHb! 3aKoHb!
pacnpeneneHns NOBTOPAEMOCTH CpeaHnX
Mecsa4HbIX KonuyecTs obnakos.

YcTaHosneHo, 4To Bknag cpeaHeit MECAYHOM
U3IMEHYMBOCTH 06NAYHOCTH COCTABNSET OT
15 no 40% & obuwieit namMeH4MBOCTH
0bna4HoOCTW, BKNaQ CyTONHOro xoaa
cocrasnaeT o06biuHo 20-40%.

Onpenenex xapakTep yCTOW4MBOCTH
06na4HOCTH BO BpeMeHW. B Gnxanwme 3 4
xapakTep obuiert 06navyHOCTH COXpaHAeTCA
B AHBape 8 65-78% cnydaes, B vione 8
54-68%, ana HUXHen o06nNayHoOCTH
cooTseTcTeeHHo B 71-78 u 55-61%.
MuHUMYM YCTOMYMBOCTU OTMEuEH Yepes
CYTKK, a ANA HUXHEN 06NadYHOCTN NeToM -
yepes 12 v,

discriminant functions thus obtained on
unbiased data showed that expanding the
set of predictors for describing lower
troposphere clouds and taking into account
the boundary layer processes increases
the reliability of cloud amount forecasting
to 87%.

Makhover, Z. M. 1982. On time variability
of clouds. Proc. All-Union Res. Inst.
Hydrometeorol. Inf. World Data Cent.
95:32-38.

The variability of monthly averages of total
and lower cloud amount was determined
from observations for 1936-1977. In
individual years, total and lower cloud
amount averages can vary over a rather
wide range (to about 6 to 7 octas). It is
only in areas where there are practically
no lower clouds in one of the seasons (in
winter in Siberia and in summer in Central
Asia) that interannual fluctuations of cloud
amount averages are not high (to about 1
to 2 octas). Regularities in *he distribution
of average cloud amount were revealed. It
was found that the contribution of average
monthly cloud variability amounts to 15 to
40% of the total cloud variability. The
contribution of diurnal variation is usually
about to 20 to 40%. The nature of the
temporal stability of clouds is also defined.
The character of total cloud amount
remains the same between 3-h
observations in 65-78% of cases in
January and in 54-68% of cases in July,
whereas for lower cloud amounts a static
character is observed in 71-78 and
55-61% of cases, respectively. The total
cloud stability minimum was observed in
24 h, whereas lower cloud amount stability
minimum is observed in 12 h.
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Mankesut M.C., Mankosa B.C., Cauwnos B.U.
OnTuyeckvie xapak TepucTHUKN 06naKoe.
"®un3. acnekTbl AUCTaHUMOH. 30HANP.
cucTembl okeaH-atmocd." M., 1981,

C. 149-172.

Ha ocHose MaTepuanoB ONTUMECKWUX
nsmepeHun co cnyTHuka "Kocmoc-320" ans
ANa y4acTKOB BUANMMOro n 6nnxHero
K-WHTepsanos paccMOTpEHbl BO3MOXHOCTH
onpeneneHNA yaerbHOW nornoluaTensHon
cnocobrocTu obnauHon Maccel. lNpreenen
0630p paboT, KacaloWnXCA UCCNenoBaHus
NOrNaWieHUA CONHEYHOM paanaumm
obnakamu. O6cyxnaerca sonpoc 0 npupone
npucyTcTBylowen B obnakax cy6craHumm,
0TBETCTBEHHOW 3a NOr NoweHue.

Malkevich, M. S,, V. S. Malkova, and V. I.
Syachinov. 1981, Optical characteristics
of clouds. Physical Aspects of Remote
Sensing of the System Ocean.
Atmosphere. Moscow. pp. 149-172.

Possibilities of determining the specific
absorption of cloud mass for some

portions of VIS and near-IR spectra are
considered on the basis of optical
measurements from the satellite KOSMOS-
320. Papers on solar radiation absorption
of clouds are reviewed. The nature of the
cloud constituents responsible for the
absorption is discussed.

Marnxosa B.C., UcTtomuna ILI". Onpenenenve
ONTUHECKMX XapaK TeprucTUK o6NavHocTh no
pesynbTaTam aKkcnepumenTa // Uccnen.
3emnu 13 kocmoca. 1989. N 2. C. 12-16.

PaccmaTpuBaeTCR 3afiava AVCTaHWMOHHOMO
onpeneneHns oNTHUYeCKUX NapaMeTpos
obnayHoCcTH N0 PanraUMOHHLIM

XapaK TepuCTUKaM CMCTEMbl NOBEPXHOCTL -
aTMmocoepa. B pesynbTaTte BoiuMcneHwin
NONYYeHbl BENUYUHLI ONTUYECKON TONWMUHBI U
YAENbLHOro NOr NOULEHNA B HECKONbKWX
WHTEepBanax BUAWMON K BnnxHen
UK-obnactn cnekTpa. MNon4epkusaercs ponb
NOrNOULEHWUA CONHEYHOW paaunaunm
06na4HbIMMA HaCTULLAMU B N3YHEHN
Bapuauuin Knumara v KOHTpons
OoKpyXxaiouien cpenbl.
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Malkova, V. S., and L. G. Istomina. 1989.
Determination of optical characteristics of
clouds from experiment results. Earth
Study Space 2:12-16.

The problem of determining remote
sensing of cloud optical parameters from
the radiation characteristics of the system
surface-atmosphere is considered. As a
result of calculations optical thickness and
specific absorption values in several
intervals of visual and near infrared
regions were obtained. The role of solar
radiation absorption in studying climate
variations and environmental control is
pointed out.



Mansues 3.B., ®anees B.C. MeToawnka
TUNU3auuM nonen o6nayHoCTH NO
NOBTOPREMOCTH BbICOTbI HWXHEN IPaHULbI.
"MeTeopon. nporxoss!", I1., 1985. C. 85-90.

MpveeneHa MeToaMKa TUNM3aUWK nonen
obnayHocTK, paspaboTaHHan Ha ocHoBe
anroputTma K-BHy Tpurpynnosbix cpeaxmx. Ho
B OTNM4UE OT 3TOrO anropuTMa LEeHTpbl
Knaccos BbibupaloTCR M3 ycnosus Hanbonee
PaBHOMEPHOrO Pa3sMEeULLEHUA Ha WKane
PacCTORHWA N YUCNO KNAcCoB 3apaHee He
¢uvkcupyeTca. NpeanoxeH kpuTepun
Bbibopa onTUManbHOWM TUNM3aLWK W
NPUBOARATCA pe3ynbTaTbl TUNU3aLUWMK NONEN
06na4yHOCTH NO NOBTOPAEMOCTH BLICOThI
HWXXHen rpaHuubl 3a anpenb ans 3an.
Esponbl.

Maitsev, E. V., and V. S. Fadeyev. 1985.
Techniques of cloud field classification
according to the frequency of cloud base
height occurrence. Meteorological
Forecasts, Leningrad. pp. 85-90.

A technique for cloud field classification is
given that was developed on the basis of
K-intragroup averages. However, class
centers are not chosen in the way they are
in the algorithm, but from the condition of
their most uniform positioning on the
distance scale, and the number of classes
is not preset. A criterion is offered for
selecting optimum classification of cloud
fields according to the frequency of
occurrence of cloud base for April for
Western Europe.

Mapuetko N.E., Txamokos b.X. Bnusnue
MUKPOCTPYKTYPbl Ha paavonoKauroHHO-
NONNNepoBCKNE Xapak TepUCTUKK MPafoBbIX
obnakoe. "Tp. BuicokoropH. reocus. uH-1.",
1986. N 63, C. 101-110.

PaccuntaHbl koad. ocnabnenus,
OTPaxaeMoCTH, CpeaHve rpaBuTaLUOHHbIE
CKOPOCTH, CpeaHeKBaapaTUYHbIE WNPWHbI
CNEKTPOB MPaBMTaUWOHHbLIX CKOpOCTen anA
neyxda3oBoi cMecu noxAab - rpaa. pan
cunTaeTcs obsoagHeHHbiM ¢ h = 0,001 cm.
LOna x = 3,2 cM pacyeTsbl npoBOAMNUCL ANA
pa3nuuHbiX BapuaHToB ¢-Uun
pachpefieneHns cMecu 1oXAab-rpan.
MokasaHo, 4To norapudmmHecku
HOpManbHoe pacnpenerneHve ONA OOXAA He
onucbiBaeT Bcero MHoroobpaang
HabnionaemMbix ckopocTen. CaenaH BbIBOA ©
HeobXOQMMOCTH NPU TEOPETUHECKNX
pacyeTax y4MTblBaTb HanuumMe B rpafoBbIX
obnakax cMmecu Aoxab-rpan.

Marchenko, P. Ye., and B. Kh.
Thamokov. 1986. The effect of
microstructure on the Doppler radar
characteristics of hail clouds. Proc. High-
Mount. Geophys. Inst. 63:101-110.

Extinction and reflectance coefficients,
average gravitation velocities, and root-
mean-square widths of gravitation velocity
spectrum widths for a two-phase rain-hail
mixture are calculated. Hail is assumed to
be melting with h = 0.01 cm. Calculations
were made for different versions of the
rain-hail mixture distribution function for

A = 3.2 cm. It is shown that the log-normal
distribution in the case of rain does not
describe the whole range of velocities
observed. It is concluded that for
theoretical calculations it is necessary to
take into account the presence of the rain-
hail mixture in hail clouds.
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MapTtuxec [1., Mepec K., Benses B.I1, Metpos
B.B. // TepmoanHamm-eckue

XapaK TepUCTUKM TPONUYECKINX

KOHBEK TMBHbLIX obnakos // Tpon. MmeTeopon.:
Tp. 4 MexnyHap. cumn., ["aBsawa, 13-17 anp.,
1987. 1., 1989. C. 351-360.

AnnapaTypon, yCTaHOBNEeHHOM Ha 6opTy
caMorneTa 1 No3BONRIOWENA UIMEPUTL
BEpTUKaNbHbIE ABWKEHUS U NyNbCauln T-pbl,
ncenenosaHbl 102 KoHBEK TMBHBLIX 0b6naka
MouwHocTbio oT 0,4 po 10 kM. MonyyeHb!
CBE1EHWUA O TEPMOANHAMUYECKMNX
XapaKkTepucTukax Tensnon 4acTu

KOHBEK TUBHbIX 06nakos. lokasaHo, 4To
amMnNnTyabl XapakTepucTuk B obnakax
pacTyT C yBenM4eHWEM MOLLHOCTH.
BepTukanbHble CKOPOCTU B MOWHOKY4€EBbIX
obnakax gocturanu 24,4-18.0 M/c, a
TemnepaTypHble BO3MYLWEHUA OT - 2,6 ao
2,5°C. Habrionanocb HECKONbKO BOCXOQAULX
NOTOKOB B HECKONLKO COTEH METPOB,
YepeayoWNXCA C HUCXOAAUMMU NOTOKAMM.
B cpaeHuTENLHO MenKuUx Ky4eBbix obnakax
06bl4HO CoOepXUTCA NUWb OAWH
BOCXOARWMIA NOTOK, UMEIOWNIA pasmepbl
100-300 m.

Martines, D., K. Peres, V. P. Belyayev,
and V. V. Petrov. 1989. Thermodynamic
characteristics of tropical convective
clouds. Tropical Meteorology. Proc. Fourth
International Symposium, Havana, 13-17
April 1987. Leningrad. pp. 351-360.

One hundred and two convective clouds
from 0.4 to 10 km thick were examined
with the help of aircraft on-board
instruments that can measure vertical
motions and temperature pulsations.
Information was obtained on the
thermodynamic characteristics of the warm
parts of the convective clouds. It is shown
that amplitudes of characteristics in clouds
increase with the increase in their
thickness. Vertical velocities in thick
cumulus clouds amounted to -24.4 to

18.0 m/s and temperature disturbances
from -2.6 to 2.5°C. Several updrafts, a few
hundred meters deep were observed to
alternate with downdrafts. Comparatively
small cumulus clouds commonly have only
one updraft in them 100-300 m in size.

Marsees J1.T. O6 uccnenosaHnsax no
avHamuke obnakos. Mexays. ¢6. flenurpan.
ruapomeTropon. uH-T"., 1981. N 73, C. 31-45.

O630p paboT no avHamwke
cnouctoobpasHbix 06nakos, OCHOBL!
KoToporo 3anoxeHbl 8 CoseTckom Coiose
okono 5 net Hasafa. OcselweHbl OCHOBHbIE
pe3ynbTaTbl U MAeH, KOTopbie nexar B
OCHOBE METOMI0B PELWEeHNA CUCTEM
YPaBHeHuN.
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Matveyev, L. T. 1981. On studying cloud
dynamics. Interinst. Collect. of Leningrad
Hydrometeorol. Inst. 73:31-45.

A review of papers on the dynamics of
clouds, which was started in the Soviet
Union about 5 years ago. Basic results and
ideas underlying the methods of solving
the set of equations are given.



Matsees J1.T., Connatenko C.A. HucnexHbie
mMoaenn popMUpOBaHUA U NPorHo3a obnakoe
// OnTuka aTMoco. 1988. 1, N 9. C. 73-80.

PaCCMOTPEHbI ruapoanHamMudeckue Moaenu

BNaXXHOW aTMoCgepbl, NpeaHa3HaYeHHble ANA

YUCNEHHOr0 MOAENNPOBaHNA U NPOrHo3a
nonewn obnayYHoCcTH, TEMNepaTypbl U
BnaXxHoCcTK Bo3ayxa. [peanoxexHble
Moaenu MoryT NpUMEHATLCA B 3afadax
YUCNEHHOrO NPOrHo3a noroAbl M NpPorHosa
ONTUYECKWUX CBOMCTB 3eMHOW aTMocdepbl.
MponeMoHCTpUpoBaHa BaXHenwas ponb
rOpPU3OHTanbHOM 6apoKNIMHHOCTH
(TepMunyeckon HEOQHOPORHOCTH) Y
npoueccos atMocdepHoro BnaroobopoTa B
3ap0oXAEHUN U 3BONIOUUMU CUHONTUHECKMUX
BnxXpen.

Matveyev, L. T. and S. A. Soldatenko.
1988. Numerical models of cloud formation
and forecasting. Opt. of the Atmos.
1(9):73-80.

Hydrodynamic models of a humid
atmosphere, designed for numerical
modelling and forecasting of cloud fields,
air temperature and humidity are
considered. The models suggested can be
used in problems of numerical weather
forecasting and forecasting of the optical
properties of the Earth’'s atmosphere. The
maijor role of horizontal baroclinicity
(thermal inhomogeneity) and the
processes of moisture circulation in the
atmosphere in the generation and the
development of synoptic vortices are
demonstrated.

Mateees I0.J1. ®yxkuun pacnpenenexus
konmyecTsa obnakos. "Tp. BHAU
ruapoMeTeopon. uHd. Mupos. LeHTpa
nanHbix", 1986. N 126, C. 18-27.

®oToTenesnsnoHHan MHcgopmauma 0b
obna4HoCTU MCNONb30BaHa AN NOCTPOEHUA
¢-unit pacnpenenexns kon-sa obnakos.
YcTaHoBneHa 3aBUCUMOCTb 3TUX -LUi U
Apyrux CTaTUCTUYECKUX NapaMeTpoB OT
nnowanu ocpeaHenus. MNposeneHa
napamMeTpu3auua pacnpegenexns
KonuyecTsa 06NakoB € NOMOWLIO
0606wieHon norHopManbHOM U Apyrux
¢-umn. OueHeHbl NorpeLHocTH
annpokcmumMauunn, O6bACKEHO
NPUHLMNNanNLHOE pas3nuyve B BUAE KPWBbIX
pacnpenenexua kon-sa o6nakos npu
OCpeflHeHW NOo ManbIM NNoLLaaRM
Habniogenns, AnA KOTOpbIX xapakTepHbl U -
obpasHble KpuBbIe pacnpeneneHns, U Npu
ocpenHexnn no 6onbluMM NnowanaM, Ang
KOTOPbIX XapaKTepHbl KynonoobpasHbie
KpuBble pacnpeaeneHia C MakCUMYMOM
NNOTHOCTY BEPOATHOCTM NPU 3HAYEHUAX
Kon-Ba o6nakos, 6nM3KMX K CpeaHeMmy.

Matveyev, Yu. L. 1986. Cloud amount
distribution functions. Proc. All-Union Sci.
Res. Inst. Hydrometeorol. Inf. World Data
Cent. 126:18-27.

Television imagery is used to construct
cloud amount distribution functions. The
dependence of the functions and other
statistical parameters on the averaging
area has been established. Generalized
log normal and other functions are used to
parameterize cloud amount distribution.
Approximation errors are evaluated. A
principal difference in the cloud amount
distribution curve type is accounted for in
the case of averaging observations over
small observation areas for which U-
shaped distribution curves are
characteristic vs averaging over large
areas for which cupola-shaped distribution
curves are characteristic with the density
probability maximum close to mean values.
Because surface-based observations can
only cover a small area, it becomes clear
why U-shaped cloud amount distributions
prevail.
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MNockonbky npu HabnioaexHMn C NOBEPXHOCTH
3emnn nnowanb Habnilopexna Hesenuka, To
CTaHOBUTCA ACHO, NOYEMY N0 TakuM
Habnionexnsm npeobnanaioT U - obpasHbie
pacrnpenenesna Kon-sa o6nakos.

Matsees I0.]1, Mateees ILT., Connatenxo
C.A. nobansHoe none obnavyHocTw. -
N. T'mopomeTeounsgar, 1986. 279 C.

BbinonHeH CTaTUCTUNECKWIA aHanus,
npoBeneHbl NapameTpU3auuna 1
mogennposanve rnobansHoro nons
06naYHOCTN Ha OCHOBE CMyTHUKOBbLIX
Habrionernin 3a 06nayHLIM NOKPOBOM 3eMnin
8 1966-1980 rr. MpuseneHnl cpenHne
3Ha4eHWR, CTaHAapTbl, aCUMMETPUA W
akcuecc konuyectsa o6nakos 3a pasnuyHbIe
WHTEepBanbl BPEMEHW U ANA Pa3nnyHbIX
nnouianen (Bkniovan ocpenHeHne no 3emne
B UenoMm, Kpyram Wwu1poT, nonywapwsam, soae
U Ccyue, KaXAOMY MaTepuKy W oKeaHy).
MocTpoeHbl 1 06CyXAeHbl NNOTHOCTL
pacnpefeneHns, KoppenauMoHHasn v
cnekTpanbHas QyHKUWM KONM4ecTsa
obnakos. UccnenosaHbl ronosbie konebaHua
n reorpagpuyeckmne 0cobeHHOCTH
pacnpeneneHns o6nakoB No 3eMHOMY wWapy.
MokasaHo, 4To onpeaenexHyo ponb 8
¢opmupoBaHnn 1 asoniounn nons 06nakos
urpaeT xapakTep OBWXeHWA (QuUHaMyiKa)
aTmocdepbl, KOTOPbLIA B CBOIO 0Yepefb
TECHO C8A3aH C TepMUYEeCKoMn
HEOQHOPOAHOCTLIO M afiBeKuUen
(ropusoHTanbHOM 6apOKNUHHOCTLIO).
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Matveyev, Yu. L., L. T. Matveyev, and S.
A. Soldatenko. 1986. Global cloud field.
Leningrad, Gidrometeoizdat. 279 pp.

Statistical analysis was performed as well
as parameterization and modelling of the
global cloud field on the basis of the Earth
cloud cover satellite observations in
1966—1980. Means, standards, skewness,
and curtosis of cloud amounts are given
for various time intervals and different
areas (including averaging for the Earth as
a whole, latitudinal belts, hemispheres,
water and land, each continent, and the
ocean). Distribution density is constructed
and discussed as well as cloud amount
correlation and spectral cloud amount
functions. Annual variations and
geographical characteristics of cloud
distribution are investigated. It is shown
that the character of atmospheric motions
(dynamics) is closely connected with
thermal inhomogeneity and advection
(horizontal baroclinicity) and plays a
decisive role in the formation and evolution
of the cloud field.



MaTsees 0./, 3asrcumocTs yHKUWIA
pacnpefeneHns KonmyecTea 06NaYHoCTH OT
nnouiann OCPeRHEHUA U UX
napameTpusauus. "OcHoB. Bonp.
mMeTteoobecney. rpaxa. asnauunn”. 1., 1982.
C. 122-127.

®oToTenesnsnoHHan uHgopmMaums ob
o6na4yHOCTH MCNoNb3oBaHa ANA NOCTPOEHUA
¢-umin pacnpeneneHvs Kon-sa o6nakos.
YcTaHoBNEHa 3aBUCUMOCTb 3TUX (p-Lnk U
APYrux CTaTUCTUHECKUX XapaKTepucTuk
obnakos OT nnow,agu OCpeaHEHUS.
lposeneHa annpokcUMauua pacnpeneneHns
Kon-sa 06navHoCcTH € NomMolLbio
NOrHopMansHon yHKUMM.

Matveyev, Yu. L. 1982. The
parameterization and dependence of cloud
amount distribution functions on the
averaging area. Basic Problems of
Meteorological Support of Civil Aviation.
Leningrad. pp. 122-127.

Visible satellite cloud imagery was used to
construct cloud amount distribution
functions. The dependence of the functions
and other cloud statistical characteristics
on the averaging area is established.
Cloud amount distribution is approximated
with the help of the log-normal function.

Matsees 10.J1. MNpocTpaHcTBEHHaR
CTPYKTypa rnobanbHoro nons obnayHocTw.
-Tp. I'TO. - Boin. 460. C. 38-43.

O6cyxnaloTca pesynbTaThl
CTaTUCTUYECKOro aHanusa rnobanbHoro
nons obnayHocTH No HabnioaeHnaMm co
cnyTHukos 3a 1971-1975 rr. MNMonyyeHb!

K03 PULUMEHTLI KOPPENALMN KONUYECTBA
o6nakoB Ha pa3snnuHbIX WKUpOTax n
nonroTax, KOTOpble NO3BONKIOT CYyAUTb O
6apuyecknx U TepMu4ecknx ob6pasoBaHUX,
CBA3AHHBLIX C POPMUPOBaHUEM NONA
obnaunocTn. Tabn. 2. Un. 3.

Matveyev, Yu. L. Space structure of the
global cloud field. Proc. Main Geophys.
Observ. 460:38—43.

The results of statistical analysis of the
global cloud field are discussed on the
basis of satellite observations for
1971-1975. Cloud amount correlation
coefficients for different latitudes and
longitudes were obtained that allow one to
judge about pressure and thermal
formations related to cloud field formation.
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Mavsuenko I'.I"., Kones W.H., MNapsaros O.I.
InapHbie nsMepeHns ckopocTv obnakos //
OnTtuka atMoce. 1988. N 1, N 8, C. 97-104.

Ha ocHoBe TeopeTu4eckoro aHanusa
KOPPEnAUUNOHHbBIX ¢b-UWA CUrHanoB
aspo30nbHOro nuaapa ¢ AByMA Tpaccamu
30HOUPOBaHUA NPOBOAUTCH CpaBHeHue

3¢ PeK TUBHOCTU FEOMETPUYECKUX CXEM
nokauwm ¢ 60nbWUM N ManbiM pacCTORHUEM
Mexnay pacceuBalowmnMmnca obvemamm
NPUMEHUTENLHO K ANUCTaHUUOHHLIM
U3MEpPEHUAM CKOpOCTK 06nadHbix nonew. B
pe3ynbTaTe HaTypanbHbIX UCMbLITaHUA
nMOapos, peanusyiowmnx pasniHbie
reomMeTpU4ecKmne CxXeMbl, NoKasaHo, 4To
KOppenaumMoHHble nokartopsl ¢ 6onbwum
paccTofHneM MexXay UHPOPMaLUNOHHLIMK
obvemamu obnanaioT 6onee BLICOKON
TOYHOCTHIO, HO YCTYNalOT NMAApaM € MafbiM
pPacCcToAHWEM NO ONEpPaTUBHOCTU U3MEPEHUIA.

Matviyenko, G. G, I. N. Kolev, and O. P.
Parvanov. 1988. Lidar measurements of
cloud velocity. Atmos. Opt. 1(8):97-104.

The efficiency of geometrical location
schemes with long and short ranges
between two scattering volumes, as
applied to remote measurements of cloud
field velocity, is compared on the basis of
theoretical analysis of correlation functions
of signals of aerosol lidar with two
sounding tracks. As a result of field lidar
measurements that use different
geometrical schemes, it is shown that
correlation lidars with a larger range
between scattering volumes are
characterized by higher accuracy. As for
their efficiency, it is lower than that of
lidars with a short range.

Masun WL, Xpruan A.X. (Pen.) Obnaka v
obnayHar atmocdepa. [1.
MnpomeTeounsnaT, 1989. 647 C.

Mepeoe B 0Te4ecTBEHHOM M MUPOBOR
reounsnMyeckon nnuTepaType CnpasodHoe
nocobue no obnakam. ConepXXWUT OCHOBHbIE
cBefleHVA 0 MaKpoCTpyKType obnayHoro
NOKpPOBa U O MUKPOCTPYKType 06nakos,
BKnoyan oblume pusmyeckme n
CTaTUCTUYECKME 3aKOHOMEPHOCTH, 06
aTMocgepe U aTMocdepHbIX aspo3onsax, o
TepMoavHaMuke o6nakoBs, UX KONUYeCTBe,
NOBTOPSAEMOCTH, Pa30BOM COCTORHMM,
BOHOCTH, KpucTannuyeckon ase B
obnakax, 0 4acTuuax ocagkos U ap., a
Takxe ceefieHns 06 onTuU4eckux,
9NEKTPUHECKUX U pafnaLMOKHbIX CBOMCTBAaX
o6nakoB, UX paRnONOKaLUUOHHbIX
xapakTepucTukax. lpuBoanTcsa kpaTkas
csofka rnobaneHbiX [aHHbIX O TymaHax v
ocagkax.
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Mazin, . P,, and A. Ch. Khrgian (eds.).
1989. Clouds and the Cloudy Atmosphere.
Leningrad, Gidrometeoizdat. 647 pp.

This book is the world’s first reference
manual on clouds. It contains basic
information on the macrostructure of cloud
cover and on the microstructure of clouds,
including general physical and statistical
regularities of the atmosphere and
atmospheric aerosols; cloud
thermodynamics; their amount; recurrence;
phase state; water content in the crystal
phase, particulate matter, etc. It also
contains information on optical, electrical,
and radiative properties and radar
characteristics of clouds. The book briefly
summarizes global data on fog and
precipitation.



Maswui UL, Heesopos AH. O
MUKPOCTPYKTYpe KPUCTanNM4ecKmx
obnakos // Bonp. ¢u3. o6nakos: AKTvBHblE
BosnencTeua. Jl, 1987. C. 37-49.

Mpuesenex pas3bop pesynoTaTos
9KCNepUMEHTanbHbLIX MCCNEeNOBaHUA
MUKPOCTPYKTYpbl 06nakos BepxHero sipyca,
BbinonHerHbIX B LLAO B TedeHne 80-x rofos.
MNokasaHo,4TO CNeKTp pasMepoB YacTuu
MoxeT 6biTb NpeacTaBneH B BUAe
Cynepnosununv Tpex YneHoB, KaXabii U3
KOTOpbIX OnNUCLIBaeT CBoIO 06nacTb
pa3MepoB, N 4TO BbICOKOAWCNEPCHAR
Pppakumn (a < 20 MKM) npucyTcTByeT B
obnakax paneko He BCerna v MoXeT WHoraa
ABNATLCA YNCTO KanenbHon. ObcyxnaeTcs
BO3MOXXHaA ponb PasnMyHbIX MEXaHW3MOB B
pOpMMPOBaHUM KPUCTANMOB,BKNIOYARA U
MEXaHN3M CNOHTaHHOro 3aMep3aHua Kanenb
npy T-pax Huxe -40°C.

Mazin, I. P., and A. N. Nevzorov. 1987.
On the microstructure of ice crystal clouds.
Problems of Cloud Physics: Weather
Modification. Leningrad. pp. 37—49.

Results of experimental research on high-
level cloud microstructure, carried out at
the Central Aerological Observatory during
the 1980s are reviewed. It is shown that
the particle size spectrum can be
represented as a superposition of three
terms, each of which describes its own
size spectrum range, and that high
dispersion fraction (a < 20 pm) is not
always present in clouds and can
sometimes consist of droplets only. The
possible role of various mechanisms in
crystal formation is discussed, including
that of spontaneous freezing of droplets at
temperatures below -40°C.

Maauu UL, Wimetep C.M. O6naka, cTpoeHue
W cpursmnka obpasoranms. fl.
MnpomeTeonsnaT, 1983. 279 C.

MpusoasTCcA pesynbTaThl
9KCMNEepUMEHTanbHbLIX U TEOPeTUYECKUX
uccneaosaHni 06nakos, BbINOMHEHHbIX B
CCCP u 3a py6exom. [1aHo onucanve
PU3NYECKOro CTPOEHNA 06NaKoB PasNnyHbIX
opM, BKrOHalOULEE CBEAEHUS O
pacnpenenexnn 8 obnakax
TEPMOAMHAMUHECKUX Y MUKPODU3NHECKUX
napameTpos. Hapsny ¢ onvcaHuem MUKpoO- U
MaKkpoU3N4ECKOro CTPoeHNs 06nakos u
obnayHbix cucTeM, 6onbluoe BHUMaHWE
yaenexHo ux mesomaciutabHon CTPYKTYpe, U
B YaCTHOCTK TeM ee 0COBEHHOCTAM,
KOTOpble BAMRIOT HAa Npouecc
¢opmuposaHna ocankos. PaccMoTpeHbl
MEXaHN3Mbl POPMUPOBAHWUA U YKPYNHEHWA
obnayHbix 3neMeHTOoB (Kanens u
KPUCTannoB) U KMHETMKa 06naYHbIxX
Npoueccos.

Mazin, I. P., and S. M. Shmeter. 1983.

Clouds, Cloud Structure, and Physics of
Formation. Leningrad. Gidrometeoizdat.
279 pp.

The results of theoretical and experimental
studies carried out in the USSR and
abroad are presented. A description of the
physical structure of different cloud types
cloud is given, including information on the
distribution of different thermodynamic and
microphysical parameters in clouds. Along
with the description of microphysical and
macrophysical structure of clouds and
cloud systems, emphasis is placed on their
mesoscale structure and, in particular,
those characteristics that affect the
process of precipitation formation.
Mechanisms of cloud element (droplets
and crystals) formation and enlargement
are considered as well as the kinetic
processes in clouds.
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Mukyrmnckun WA, Windpun K.C.
Manoyrnoeoe paccesHWe cBeTa YacTuLaMK
nepucToix obnakos // Panuau. ceoncTea
nepucTbix obnakos. M., 1989. C. 65-72.

Pa3sut ancambnesbin MeTOR pacyeTa
MarnoyrnoBoro pacCenfHVAa Ha cucTeme
KPYNHbIX 4acTWL NPON3BONbHON popMbl,
KOTOPbIA He NpeaycMaTpuBaeT NPoBEAEHUA
Pac4eTOB PaCCeAHUA Ha KaXAon OTAEeNbHOM
yacTuue. Yka3aHo ero npuMeHeHve anAa
BbINMCNEHUA ManoyrnoBoro pacCcenHNa Ha
yacTvuax nepucTbix o6nakos, a Takxe
pPacCcMOTpEH THNUYHLIK NpUMep,
XapakTepu3yiowmin dusrky 3Toro npouecca.
MokasaHo, 4TO HECEPUYHOCTL HacTUL
negopMupyeT Manoyrnosyio MHaUKaTPUCY
"cpenHero" gucka. Kpueas ana cpenHen
WHTEHCMBHOCTW BLITAMMBAaETCA Bnepen,
BO3PacCTaloT CPeAHNe BENUHMHbLI NONHOMO
NOTOKA PACCERHHOIO M3NYYEHUS,
HaNPaBNEHHOr0 B KOHYC C ManbiM yrnom
pacteopa. HeccpepniHocTb NpBOANT Takxe
K "3awymnexnio" yrnosoro noseaeHns
VHTEHCUBHOCTU paccennna. MakcimyMbl
MHOMKATPUC YMEHBLWAIOTCH, 3 MUHUMYMb!
BO3pacTalnT. JKCTPeManbHbie 3HaYeHUA
MHAWKATPUC CMELLAIOTCRA B CTOPOHY
MEeHbLWWX YIrNOB PacCenHns.

Mikulinsky, 1. A., and K. S. Shifrin. 1989.
Small-angle light scattering by cirrus cloud
particles. Radiation Properties of Cirrus
Clouds. Moscow, pp. 65--72.

An ensemble method of calculating small-
angle scattering on the system of randomly
shaped large particles was developed. The
method is not designed for calculations of
scattering for each individual particle. Its
application for calculating small-angle
scattering on cirrus cloud particles is
shown, and a typical example
characterizing the physics of the process is
considered. It is shown that the particle
nonsphericity deforms the "average" disc
small-angle indicatrix. The average
intensity curve stretches forward such that
the average values of full-flux scattered
radiation directed at the cone with a small
opening increase. The nonsphericity also
results in the appearance of noise in the
angular behavior of scattering intensity.
Indicatrix maxima decrease, whereas
minima increase. Indicatrix extreme values
shift towards smaller scattering angles.

Munenbkui M.H., Kosunues B.U.,
Koxcranturos b.A., Bangenkos INH. O
BO3MOXHOCTW UCNONb30BaHUA
MHOTOKPaTHOrO PacCesHUs ANA U3MEpPEHUA
BbICOTbI 06nauHocTu. "Tp. MH-Ta npukn.
reocpms. Noc. koM. CCCP no

rMOPOMETEOPON. U KOHTPOMIO NpUpoA.
cpenbl”, 1986. N 67, C. 129-135.

MNpuBeneHbl pe3ynbTaTel pac4eToB
napamMeTpoB OHOKPATHOro U
MHOIOKpPaTHOrO PacCcenHa KOpoTKoro
ONTMYECKOro MMNYnbCa Ha a3po3onsx
obnaka. MpeanoxeH MeToa M3MeEPEHNN
BbICOTb! HMXHEN rpaHnubl HMO, B YacTHoCcTw,
6onee BbiCOKME 3HAYEHUA KOHTPACTHOCTH
rpanvubl obnaka B ycrnoemax nogobnayHon
AbiMKK W pBaHon obnayHocTW. lMokasaHa
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Milenky, M. N., V. |. Kozintsev, B. A.
Konstantinov, and G. N. Baldenkov.
1986. On the possibility of using multiple
scattering for measuring cloud height.
Proc. Inst. App. Geophys. U.S.S.R. State
Comm. Hydrometeorol. and Environ. Prot.
67:129-135.

The results of parameter calculations for
single and multiple scattering of a short
optical impulse by cloud aerosols are
given. A method of measuring cloud base
height that uses a multiple scattering
signal is suggested. Advantages of the
method compared with the conventional
methods used for measuring cloud base
height are shown, one of which is the



BO3MOXHOCTb WZ i0Nb30BaHNA 3TOFO MeToaa
NPY He3HaYUTeNbHLIX AOpaboTKkax CepuHON
annapaTypbl ana usmepenna HIO.

higher values of cloud boundary contrast
under conditions of subcloud haze and
broken clouds. The possibility of using this
method for cloud base measurements with
minor modifications of series equipment is
shown.

Mupsic B.M,, Nycesa WU.I. O6nayHocTe Han
CesepHoit ATNaHTUKOM NO CNYTHUKOBbLIM W
Ha3eMHbIM AaHHbIM. - "Tp. I'n. reogus.
obceps.”, 1986. N 505, C. 29-42.

Ha MaTepuane nesaTu neT HabnioaeHUn
(1966-1974rr) ans oKeaHU4eCKMUX CTaHUWUMA
noroael 8 CesepHon ATnaHTHKe BbINONHEHO
conocTasneHne CpeaHUX MecaYHbIX
3HaYeHUM Kon-Ba 06NavyHOCTH NO HA3eMHbIM
W CNYTHWUKOBLIM AaHHbIM. MNonyyeHb!
KONMMYECTBEHHbIE OLEHKU HEBA3OK ANS
OTAEnNbHLIX CTaHUWMA M pasHbIX MeCALEB.
OTpnenbHO No AaHHLIM HAaBNIOAEHUA CTaHUWA
noronbl 3a 1953-1974 rr. n cny THUKOBbLIM
HabnioneHuaM 3a 1966-1983 rr. oueHeHb!
XapaKkTepUCTUKN MeXronoson
U3MEHYNBOC TN CPEAHNX MECAYHBIX 3HAYEHUN
06na4HoCTH M BpeMeHHOro TpeHaa.
MokasaHo, 4To psAAbI CNY THUKOBOW
obnayHoCTK xapakTepusytoTca 6onNbWUM
NONOXWUTENbHLIM TPEHAOM B 1Or0-BOCT.HaCTH
Ces. ATNaHTWUKK 1M OTpUUATENBHLIM Ha
cesepo-3anape.

Mirvis, V. M,, and |. P. Guseva. 1986.
Cloudiness over the North Atlantic from
satellite and surface-based data. Proc.
Main Geophys. Obs. 505.29-42.

Cloud amount monthly averages for nine
years (1966-1974) for the North Atlantic
Ocean Weather Stations land-based and
satellite data were compared. Discrepancy
values for individual stations for various
months were obtained. Interannual
variability characteristics of monthly cloud
amount averages and time trend are
estimated separately on the basis of
Weather Station data for 1953-1974 and
satellite observations for 1966-1983. It is
shown that the satellite cloud data are
characterized by a high positive trend in
the southeast North Atlantic and a
negative trend in the northwest.

Mopauesckuin B.I"., [ly6posuny H.A., MoTanuu
A.H. OnexTponoBepxHOCTHblE CBOMCTBA fiAep
KaK BaXHbi¥ napamMeTp, onpsaensiowmn
pa3suTne obnayHbix npoueccos. "Mexsys.

c6. Hayuy. Tp. JleHnHrpan. ruapomeTeoponor.
vH-1.", 1984, N84, C. 156-164.

PaccmaTtpueaeTcs cneunduyeckoe
CBOVMCTBO MONEKYNAPHOrO B3aUMOAENCTBUA
BOAbl C NOBEPXHOCTLIO AANEP KOHAEHCAUWN,
npusoafW.ee K pasnnM4HON KOHOEHCALMOHHOW
aK TUBHOCTW MOHOB pa3HblX 3HAKOB W
pasnuyHon nbaoobpasyouen ak TMBHOCTH No
pPasHOMYy 3apAXXEHHbIX NOBEPXHOCTEN.

Morachevsky, V. G., N. A. Dubrovich,
and A. N. Potanin. 1984. Surface electric
properties of nuclei as an important
parameter determining the development of
processes in clouds. Interinst. Coll. Res.
Papers Leningrad Hydrometeorol. Inst.
84:156-164.

Specific properties of water molecular
interaction with the surface of
condensation nuclei, resulting in varying
concensation activity ions of different sign
and varying ice forming activity of
differently charged surfaces, are
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MpuBoaRTCA pesynbTaThbi pacHeTos W
9KCNePUMEHTOB, NOMTBEPXAAIOWHE
BaXHOCTb y4eTa 3TWUX CBOMCTB.

considered. Results of computations and
experiments support the importance of
taking these properties into account.

Mopo3os JLU. XapakTep n npupona
06nadHbiX aHOManWi Hag Pa3spbiBHbLIMMA
HapyweHusamMn niutocdepsl //

MopdocTpyk Typbi UeHTp. Tuna Cubupu u
DNan. BocT. BnagusocTok, 1988. C. 120-135.

AHanu3npyloTCA NPULUHB! POPMUPOBaHUS
aHOManui NUHenHoOW popMbl B CTPOEHWN
obnayHoro NOKpoBa Hagd Pa3spbiBHLIMU
HapyweHuamMu. [puBoAATCA NpuMepb! CBR3EN
CTPYKTYPHbIX HEOAHOPOAHOCTEN KOPbI M
aHoManuin 8 06nayHOM NOKpPOBE.

Hasnpos 3.H., Pacynos J1.C. ®asosan
CTpykTypa obnakos B 6accevire
p.Kawkanapes no paavonoKaunoHHbIM K
camMoneTHbIM AanHbiM // Tp.CpenHeas.
pervon.HAN Mockomrmnppomera. 1988. Bein.
126/207. C. 33-38.

Ha ocHose pannonokaunoHHbIX K
caMoneTHbIX HabnioaeHnn nccnenosaHa
NPOCTPaHCTBEHHO-BPEMEHHAR N3MEHYMBOCTL
¢a3oBon CTPYKTYpbl 06NaYHbIX CUCTEM.
Onpenenexbl NOBTOPAEMOCTbL MOLLHOCTH
obnakos ans pa3nnyHoro ¢asosoro
COCTOAHWA, COOTHOWEHUA nnouianen ¢
KPUCTaNnNM4eCKoW, CMeWaHHon n
XunakokanensHon ¢ason. OCHOBbLIBaACH Ha
pesynbTatax CaMoneTHbIX UCCMeaoBaHni,
NPON3BEAEHO Y TOYHEHME BENUYMHDI
nenonfpu3auMn 3x0-CUrHanoe, Mo KOTOPOW
NPON3IBOAUTCA Bbifenexne B obnake 304 ¢
pasnnuyHon ¢as3oson CTPYKTYpoW.
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Morozova, L. . 1988. Character and
nature of cloud anomalies over broken
lithosphere discontinuities. Central Type
Microstructures in Siberia and the Far
East. pp. 120-135.

Causes for linearly shaped anomaly
formations in the cloud cover structure
over discontinuities are analyzed.
Examples of relationships between the
crust structural inhomogeneities and cloud
cover anomalies are given.

Nazirov, Z. N., and L. S. Rasulova. 1988.
Cloud phase structure in the Kashka Darya
basin from radar and aircraft data. Proc.
Cen. Asian Reg. Sci. Res. Inst.
Goskomgidromet. 126(207):33-38.

Space-time variability of cloud system
phase structure was investigated on the
basis of radar and aircraft data. The
frequency of accurrence of cloud thickness
with different phase states is determined
as well as the ratio of areas with crystal,
mixed, and liquid droplet phases. Echo
signal depolarization values, which are
used for locating different phase structure
zones in the cloud, are made more specific
on the basis of aircraft research.



Hessane E.W., Yy6aposa HE. CnexTpansHoe
pacnpenenexne ConNHeYHon paquauum B
nHTepsane sonH 290-560 HM npu cnnowHoMm
nokpose obnakos sepxHero apyca. //
Pagunau. csoicTea nepucTuix obnakos. M.,
1989. C. 148-152.

Bonee nonpobHo paccMOTpeHbl HEKOTOpbIe
0C06EHHOCTI BNNAHNA 06NavHOCTU BEpXHEro
ApyCa Ha CnekTpanbHoe pacnpefenexve
pagvauun 8 uHTepsane anvH sonk 290-560
HM. AHanu3 cnekTpanbHoro pacnpefenexns
CYMMapHOW 1 paccesiHHOW panuaumu npu
obnakax u npu 6ezobnaqHoM Hebe nokasan,
4TO B CpefHeM BnuAHWe 0BNaYHOCTK Ha
NpUXoa CYMMapHOM U pacCenHHOW paavaumn
COnoCTaBUMO C BNUAHUEM CUNBbHO

3aMy THeHHOWM aTmocdepbl. Obnaka sepxHero
fipyca npuBoaAT K Cyu,eCTBEHHOMY
W3MEHEHNIO POPMbI CNeKTpa pacCeRHHON
papuauum, oTHOCUT. CNEKTP CyMMapHOW
pagnauun nsMeHfeTca cnabo.

Hukonaesa C.U., Pomanos HH. O6nayHbie
CUCTEMbI B 30HAX MaKCUMarbHbIX
BeTpos."Tp.CpenHeas. pervior.HAU
ockomrunpomeTa”, 1986. N 122/203,

C. 37-38.

WanaraoTca pesynbTaThl aHanmaa
pacnpenenenna obnayHbix CUCTEM B 30HE
MaKC. BETPOB NPU Pa3nNU4HbLIX OPUEHTaUUAX
CTPYMHbIX Te4yeHnn. OueHeHa BO3MOXHOCTb
WCNONbL30BaHWA CNYTHUKOBOW MHpOpMaUnn
AnA onpeneneHna MeCTONONOXEeHUA 0CH
CTPYWHOr0 TeYeHus.

Nezval, Ye. |, and N. Ye. Chubarova.
1989. Spectral distribution of solar
radiation in the 290-560 nm range with
continuous upper-air clouds. Radiation
Properties of Cirrus. Moscow.

pp. 148-152.

Some peculiarities of upper-level cloud
effect on the spectral distribution of
radiation in the 290-560 nm range are
described. The analysis of the spectral
distribution of total and diffuse radiation
with clouds and cloud-free sky show that
the average effect of clouds on the
incoming total and diffuse radiation is
comparable with the effect of a highly
turbid atmosphere. Upper-level clouds
significantly affect the diffuse radiation
spectrum, whereas the relative spectrum of
total radiation changes insignificantly.

Nickolayeva, S. I., and N. N. Romanova.
1986. Cloud systems in maximum wind
zones. Proc. Cen. Asian Sci. Res. Inst.
Goskomgidromet 122(203):37-38.

Results of analyzing cloud system
distributions in maximum wind zones with
differently oriented jet streams are given.
The possibility of using satellite information
for locating the jet stream axis is
estimated.
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Hocapt C.B., Byikos M.B. AHanua nanHbIx
06 obnakax ¢ NOMOLLLIO NarpaxXeBon
Mopennu obnaka // Mat. monenup. atmocd.
KOHBEKUMA U MCKYCCTBEH. BO3ABMCTBUA Ha
KoHBeK.TuB. obnaka: Tp. 2 Bcec. cumn,,
gonrognrynubm, 26-29 man 1986. M., 1989,

. 83-91,

[lannble 06 obnakax v ocankax Ha SMI
YkpHAMMW ananusupyloTen ¢ uensio
NPoBEPKW Ha IMNMPUYECKOM MaTepuane
TEOopeTU4ECKMX BLIBOAOB W CBA3U MexXAy
KonuyecTsoM obnakos 1 napameTpamu
obnaka n aTMoceepbl, NONYHEHHbIMI Ha
OCHOBE NpeacTasneHni o CopTupoBke
FMOPOMETEOPOB B 3aaHHOM NONe ABUXEHWA
8 obnake. [1nn pacyera napameTpos
KOHBEKUMM MCNONb3yeTCA NarpaHxkesan
moperk obnaka. [ina aHanusa Guinn
Bbi6panb 112 obnakos. Ucnonb3sosanucs
AaHHble paAUO30HANPOBAHNA NYHKTOB I
Kpusoi Por u c. XXosTHesoe. AHanua
NaHHbIX NOATBEPXAaeT TeopeT. BbiBoA O
TOM, 4TO NPW 3HAYEHUN OQHOMO U3
6e3pasMepHbIX NapamMeTpPOB, MEHbLMX HYNA,
0Caflku He BbinaaaloT, a TakXe o
CyWeCcTBOBAHUN CBA3N MEXAY 3TUM
napaMeTpoM WU KONM4YeCTBOM OCaaKOoB.

Nosar, S. V., and M. V. Buikov. 1989.
Cloud data analysis using the Lagrangian
model of cloud. Mathematical Modelling of
Atmospheric Convection and Madification
of Convective Clouds. Proc. Second All-
Union Symp. Dolgoprudny, 26-29 May
1986, Moscow. pp. 83-91.

Cloud and precipitation data, obtained at
the experimental site of the Ukrainian
Scientific Research Hydrometeorological
Institute, are analyzed with a view toward
testing the empirical material, theoretical
conclusions, and relationship between
cloud amount and cloud and atmosphere
parameters drawn on the basis of ideas
about sorting out hydrometeors in a given
motion field in the cloud. The Lagrangian
cloud model is used for computing
convection parameters. One hundred
twelve clouds were used for analysis.
Radiosonde results for two sites (Krivoy
Rog and Zhovtnevoye) were used. Data
analysis confirms (1) the theoretical
conclusions that if the value of one of the
dimensionless parameters is less than a
zero, there is no precipitation and (2) the
existence of a relationship between the
parameter and precipitation amount.

Masnosa JLH. PacnpocTpaHerue KOpoTKuUx
CBETOBLIX MMNYynbcos B obnakax // Tp.
WH-Ta axcnepum. meteopon. /
CockomruppomeT. 1989. N 49. C. 82-92.

Mpusenex kpaTkuin 0630p TEOPETUHECKUX U
3KCNEepUMEHTanbHbIX pe3yniLTaTos
MCCNeaoBaHNA NPOXOXAEHNA N OTPaXKEHNA
KOPOTKWUX CBETOBbLIX MMNYNbLCOB B Cpeae B
obnakax 60NbWOM ONTUHECKON TONWWHbI.
OcHosHbiMi 3dbdpek Tamm, HabnionaembiMn
NpY pacnpoCTPaHEeHUN KOPOTKUX CBETOBbIX
“UMnynbcos B o6nakax NOMUMO YMEHbLLWEHNA
NX SHEepPrumn ABNAIOTCH NPOCTPAHCTBEHHOE,
yrnosoe u BpeMeHHoe yWWPeHus, 4To, B
CBOIO ONepeflb, NPUBOAUT K
NPOCTPAHCTBEHHOMY WU BPEMEHHOMY
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Pavlova, L. N. 1989. Propagation of short
light pulses in clouds. Proc. Inst. Exper.
Meteorol. Goskomgidromet. 49:82-92.

A short review is given of theoretical and
experimental results of studying the
passage and reflection of short light pulses
in media (clouds of large optical depth).
The main effects observed when short light
pulses propagate in clouds, apart from
their decreasing energy, is their space,
angle, and time broadening, which in turn
results in space and time disturbance of
irradiation coherence. Studying the effect
of medium characteristics on these
processes is of practical value for the
development of optical systems for



HapPYWEeHUIO KOr8PEHTHOCTU HU3NYUEHNA.
Wsyuenne snusHnn Ha 3T adpcpex Thl
XapakTepuCcTUK Cpeflbl UMeeT Npak TU4ecKoe
3HayeHne Ana paspaboTKK oNTUHECKMUX
CUCTEM CHrHanu3auunm, NoKauun B CBRA3N.

Monexaes A.A. HyecTeuTensHOCTL MoAeni
KOHBEK TUBHbIX 061aKoB W 0CaaKoB K
cnocobam napameTpusaumn
MUKpodusnseckux npoueccos // Tp.
FppomeTeopon. H.-u. uentpa CCCP. 1988.
N 298. C. 85-97.

Conepxutcsa cxaToe onucaHne pasnnuHbiX
npouenyp napameTpusaunn MUKPoU3UKH,
06beanHeHHbIX B 4 CaMOCTOATENbHbIe
moneny obnako- n ocaakoobpas3oBaHua ANA
UCNoNb3oBaHUA B 3afade NOKarnbHOro
nporxosa norofAsl. lpu aToMm ¢ pasnuyHon
CTeneHbIO NOMHOTLI YYUTLIBAIOTCA NPOUECCHI
nbnooGpasosaHuA B aTMoCoepe.
Mpov3BoAnTCA aHanNM3 YUCNEHHbIX
9KCNEPUMEHTOB N0 5 KOMNNEKTaM peanbHbiX
HaYvanbHbIX [aHHbIX, peKoMeHAoBaHHbIX BMO,
B KOTOPbLIX COAEPXUTCA MHPOPMALURA O
KOHBEK TWBHLIX Me30MacLTabHbIX npoueccax
Han CWA, Kanagon n Tponmdeckoi 3oHom
ATnaHTukwn. PesynbTaTel pacyeTos
CPaBHMBAIOTCA C [aHHLIMW CAMONETHbIX W
panuonokauMoHHbiX Habniogennn. flenawoTca
BbIBOAbI O KA4ECTBE PasNU4HbIX anropuTMOB
napameTpusaumnm obnakos u ocankos. Oaunk
3 sapvaHTos (Monens J1) npepnaraeTca
ANA BKNIOYEHNA B MOAENb NOKANbHOrro
NpOrHo3a.

signalling, location, and communication
systems.

Polezhayev, A. A. 1988. Sensitivity of a
convective cloud and precipitation model to
microphysical processes parameterization
methods. Proc. Hydrometcent. U.S.S.R.
298:85-97.

A brief description is given of different
microphysics parameterization procedures
combined into four independent models of
cloud and precipitation formation to be
used for local weather forecasting. Ice-
formation processes in the atmosphere are
taken into account with a different degree
of completeness. Numerical experiments
are analyzed using five sets of World
Meteorological Organization-recommended
real, original data sets containing
information on mesoscale convective
processes over the US, Canada, and the
Tropical Atlantic. The calculation results
are compared with aircraft and radar
observation data. Conclusions are drawn
on the quality of various cloud and
precipitation parameterization algorithms.
One of the versions (Model L) is
suggested for incorporation in the local
forecasting model.
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Nonosa H.I1.,, Wykwuk I".I". Onpegenenue
BOHOCTU KOHBEK TMBHLIX 06nakos no
AaHHbIM NAaCCHUBHO-aK TUBHOW PaanonoKauuu.
'(':Tpg.‘r' 116 reocus. o6bceps.", 1987. N 508,

. 91-96.

[1nA oueHkn BOQHOCTK KOHBEK TUBHbLIX
o6nakoB UCNONb3yeTCA KOPPENALIMOHHOE
COOTHOWeHWe z-Aw", B KOTOpOM hapameTpbl
A v a onpenenAloTCA U3 pesynbTaTos
NacCUBHO-aK TMBHOIO PaavoNOKaUNOHHOIO
30HAMPOBAKMA,

Mpokonwesa WU.I., Tokapes B.I.
ABTOMaTU3NPOBaHHLIM CNOCO6 NPorHo3a
nepeMeLL.eHs BO3AYWHBIX Macc u
dpOHTaNbHLIX 06Nnaunbix cuctem // Tes,
noxn. 3 Beec. koHd. no craTucT.
WHTepnpeTauun rMAPOAUHaM. NPOrHO30B.
Hanbuuk, 25-30 cenT., 1989. M., 1989, C. 22,

lMpeanoxeH aBTOMaTM3INPOBaHHbIA CNocob,
NO3BONRAIOWWM NO AaHHLIM FMOPOANHAMU-
4ecKOro NPOrHo3a paccunTaThb
nepemMeuieHine BO3NYWHbIX Mace, PpoHTOB
(®P) v cBAzaHHbIX C HUMK 06NaYHbIX CUCTEM
(OC) Ha 24-48 u. Hap nio6bIM pervoHom. B
OCHOBY METOLNKW NONOXeHa rhioTesa o
COXPaHEHN OCHOBHbLIX NPU3HAKOB
CUHONTUYECKON CnTyauun Yepes 24 u. MNpn
MaTtemMaTudeckon obpaboTke
UCNONL3OBanNach TEOPWUA PaCnO3HaBaHWUA
ob6pasoe. MeTon 6bin anpobuposaH Ha
¢pakTM4eckoM MaTepwnane Ao 18 cnyvaes no
18 paiioHam Tepputopnn Cubupu.
Nepemewanuce ®, CHATbIE C CUHONTUHECKWX
kapT, a Takxe OC no panHeiM UC3.
OnpaeabiBaeMoCTb NPOrHO3a nepemeLseHns
cuHonTuyeckmux @ coctasuna 95%, a
nportosa nepemeuienns OC 86, 8%.
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Popova, N. D., and G. G. Shchukin.
1987. Determining water content of
convective clouds on the basis of
primary/secondary radiolocation. Proc
Main Geophys. Obs. 508:91-96.

To evaluate convective cloud water
content, the correlation z-Aw® is used
where the parameters A and a are
determined from the results of
primary/secondary radar sounding.

Prokopyeva, |. P., and V. G. Tokarev.
1989. A computerized method of
forecasting air mass and frontal cloud
system motion. Abstracts of Reports of the
Third All-Union Conference on the
Statistical Interpretation of Hydrodynamical
Forecasts. Nalchik, 25-30 September.
1989. Moscow. p. 22.

A computerized method was suggested
that makes it possible to use hydrodynamic
forecast data to calculate air mass and
front motion as well as cloud systems
connected with them for 24—48 h over any
area. The technique is based on the
hypothesis of the conservation of all major
characteristics of synoptic situation during
24 h. Image recognition theory was used
in mathematical processing. The method
was tested on actual data (18 cases for 18
areas of Siberia). Synoptic map data were
used to calculate frontal motions, and
satellite data were used to calculate cloud
system motions. The reliability of
forecasting synoptic front movement was
95%, whereas the reliability of forecasting
cloud system movement was 86.8%.



Pemencon B.A,, Wyctep NI, K sonpocy o
NPOCTPaHCTBEHHOM 0606W eHn
KNUMaTU4ECKMX AaHHbIX O KONU4YecTse
obnayHocTH AnA peleHnA 3anav
AWUCTaHUWOHHOrO 30HAWNPOBAHWUA NPUPOAHOM
cpenbl // Mexsys. 6. Hayu. Tp. /[leHuHrp.
rugpometeopon. uH-1. 1989. N 102.

C. 123-130.

CucTeMbl ANCTAHUMOHHOrO 30HOUPOBAHWA
oKpyxXaiowen cpeabl TPebYIOT 3HaHWUA
AaHHbIX 06 obnayHocTw. MocTpoenue
Pa3nu4HbIX Moaenen pacnpeaeneHUA
obnayHocTh no Tepputopmumu CCCP
OCYW,eCTBNAETCA Ha OCHOBaHWUK 0606w eHUA
KNMMaTU4ECKIIX AaHHbIX. B cTaThe
CTaTUCTU4ECKNE XapaK TEepPUCTUKN
06Nna4YHOCTH 1 PaioHMPOBaHWE TeppPUTOPUM
CCCP no pexumy 06naqHOCTHU NPUBOANTCS
no navHLiM CnpaBoynnka no knumaty CCCP
COBMECTHO C pe3ynbTaTamin 4-CpouHbIX
HabnioaeHn onopHoi ceTi cTaHumn. Kpome
TOro, AN OQHOPOAHbLIX 06Na4HbIX ParMoHOB
nony4eHbl Xapak TePUCTUKM N3MEHYMBOCTH
06nayHoCTH, naHHbIe O CpeaHen
HenpepbIBHOM NPOAOMKNTENBHOCTH
Pa3annuHbIX rpanauni o6na4yHoCTH, a Takxke
BEPOATHOCTHM nepexona OAHOM rpafaunu
obnauyHocTh B Apyrylo Yepes pasnuyHblie
NPOMEXYTKW BpEMEHW.

Remenson, V. A,, and L. G. Shuster.
1989. On space summarization of climatic
data on cloud amount for solving problems
of remote sounding of the natural
environment. Interinst. Coll. Res. Pap.
Leningrad Hydrometeorol. Inst.
102:123-130.

Environmental remote sounding systems
require the availability of data on clouds.
Constructing different cloud distribution
models for the USSR area is performed on
the basis of climatological data ;
summarization. Statistical characteristics of
clouds and USSR regionalization as far as
cloud pattern is concerned are given in the
paper based on the Manual on the USSR.
Climate and results of 6-h observations of
the reference station network. Besides
cloud variability, characteristics data on the
average and continuous duration of
various gradation clouds as well as on the
probability of transition of one gradation
cloud to another in different time intervals
were obtained for uniform cloud regions.

Capkucsn B.O. O pacyeTe uHTeHCMBHOCTH
ROXAs Ana TeppuTopun EpesaHa.
"'mopomeTeopon. uccnen. 8 Apmeruu. Boin.
2." M, 1986. C. 52-57.

Ha ocHoee cneumansHoit o6paboTkm 3anucedn
CaMOoNULLYLLMX A0XOeMepoB Bnepsble
BbiBefleHa ¢-na pacHeTHON UHTEHCUBHOCTH
AOXARA U NONyYeHbl 3HAYEHUA ee napameTpoB
NP pasHbIX nepuoaax NPOACNKUTENLHOCTH
Ana Tepputopun Epesana.

Sarkisyan, V. O. 1986. On calculating rain
intensity for the Yerevan area.
Hydrometeorol. Res. Armenia. Moscow.
2:52-57.

A formula of computed rain intensity was
first developed, and the values of its
parameters for different durations for the
Yerevan area were obtained on the basis
of specially processed readings of an
automatic rain gauge.
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Wanaseioc C.C., Jleckayckac P.B.
WUccnenoBakune KoHBEK TUBHBLIX 06nakoB nNpu
NOMOLWN XUMUYECKUX Tpaccepos. "®us.
aTtmocd." BunbHioc, 1984. N9, C. 15-35.

O630p paboT, BuiNONHEHHbIX ¢ 1961 no 1980
rr. 3a 9TOT nepuoA nposefeHo ok. 140
9KCNEPUMEHTOB, BO BpeMA KOTOPLIX B
KayecTse TpaccepoB uUcnonb3osaHo 18
Pa3snUYHbLIX XMMUYECKHUX SNEMEHTOB.
MpuBoauTCH nepeyeHb ony6NMKOBaHHbIX F:
nevyaTu 9KCNEpUMEHTOB, AaHHble O
Tpaccepax, Ha3eMHbIX NNIOBUOMETPUHECKUX
NONMUIroHax, a TakXe TeXHUYECKOM
obecneveHunn onbiTos, 06CyXAAOTCS
onpefnenexHya napameTpos,

XapaK Tepr3yIoLnUxX 3KCNEPUMERTLI, Lenn u
pe3ynbTaTbl, NONYy4eHHble B Xoae paboTbl.
MokasaHbl HeROCTaTKM B METOAMKE U
UHTepnpeTauuM pe3ynbLTaToB
akcnepumenTos. bubn. 10.

Shalaveyus, S. S. and R. V. Leskauskas.
1984. Studying convective clouds using
chemical tracers. Phys. Atmos. Vilnius
9:15-35

This is a review of research papers
published over the period 1961-1980.
During this period about 140 experiments
were staged in which over 18 different
chemical elements were used. The list of
published experiments is given, along with
data on tracers, ground rain gauge sites,
and engineering support of the
experiments. Definitions of parameters that
characterized the experiments, and the
goals and results obtained are also
discussed. Shortcomings in the technique
and the interpretation of results are shown.

llepcTiokos B.I"., Pentenbax P.I.
BepTukanbHsie npodpunu TemnepaTypsl U
BNaXHOCTK aTMOCEEPLI NPU Pa3NMUHbIX
YCoBUAX 06MaYHOCTU M LMPKYNALMW.
Tpyas BHAUrMU-MLLL, 1990. sbin. 153,
C. 70-82.

Mony4eHbl KNMMaTUYECKWE BEPTUKaNbHbIE
npocnnM TemnepaTypbl U BNaXHOCTH
Bo3nyxa B cnoe 0-30 kM npu pasnuyHbIX
ycnosusx KonudyecTtsa obuier obnayHocTu
no ctavumsam CCCP ¢ yyeTom cyTouHoro u
roONoBOro xoAa MeTeopOonornu4ecKmx
BenkumH. BeinonHen aucnepcuoHHbIn aHanms
¥ NonyueHbl oueHKW BKnaga o6nayHocTy B
obuiyio aucnepcuio TeMnepaTypbl BO3AYXa
Ha PasnuyHbIX YPOBHAX OT 3eMnu. BuisineHbi
yCnoeus, Npu KOTOPbIX 06Nna4yHoCTL
0Ka3biBaeT CyLU\eCTBEHHOE BNUSHWUE Ha
TeMnepaTypy Bozayxa.

Ha npumepe ct. Mockea nposenen
KOMNNEKCHbIA CPaBHATENbHBIN aHanus ponu
KonnuecTea obuien n HUXxXHen 06NadHOCTU U
CUHONTUYECKUX YCROBWUIA B (hOPMUPOBAHWN
BEPTMKaNbHLIX Npodunen MeTeoponoru-
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Sherstyukov, B. G,, and R. H.
Reitenbach. 1990. Vertical profiles of
atmospheric temperature and humidity
under different cloudiness and circulation
conditions. Proc. All-Union Res. Inst.
Hydrometeorol. Inf. World Data Cent.
153:70-82.

Vertical climatic air temperature and
humidity profiles for the surface to 30-km
layer under different total cloud amount
conditions were obtained for several USSR
stations, taking into account diurna and
annual variations of meteorological
parameters. Variance analysis was
performed and the cloudiness contribution
to the total air temperature variance at
different levels above the earth was
estimated. Conditions were specified under
which air temperature is significantly
affected by clouds.

An integrated comparative analysis of the
role of the total and lower cloud amounts
and synoptic conditions in the formation of
vertical profiles of meteorological



4eCKMX BENUYMH B Tponocdpepe u B HUXHeR
ctpatocdepe. NokasaHo, 4To 0bnayHoCTL
OKas3blBaeT CyUleCTBEHHOE BNWAHME Ha
BEpPTUKanbHble npodunu TemnepaTtypsbl
(sknan B obwyio aucnepcuio 10%) B
NPU3EMHOM W NOrPaHUYHOM CNOAX
aTMocdepbl 3uMoi B Mioboe BpeMsa CyTOK 1
neTtoMm B AHeBHoe BpeMs. Mpu aTom aons
AUCNepcHn NpUseMHOM TemMnepaTypbl,
CBAi3aHHas C yCnoBuaMM 06GNavHocTH, no
6onbwmHeTey ctadunin CCCP 3umon
cocTtasnneT 20-50%, a neTom B QHEBHOM
cpok 10-30%. Bbiwe BnusHUA ycnosui
06naqHOCTH yMeEHbWAETCR.

KonnuecTso 06na4HoCTH CBR3AHO C
CUHONTUYECKOW CUTYauunen, OAHaKo

UMPKY NALUMOHHBbIE YCOBUA U paanauLMOoHHbIe
npoueccsl, perynipyembie 06nasHocTbIo,
No-pasHOMY BIIMAIOT HA TEPMUYECKUA
pexvM. CMeHa LMKNOHUYECKUX W
AHTUUMKNOHMYeCcKWX ycnosuin o6bacHseT 10-
16% nucnepcuu TemnepaTypbl BO3Ayxa B
Mockse B cnoe 1-8 kM 1 12-14 km, B TO
BPEMA KaK U3MEHEHe KOoNn4YecTsa
obnayHoCcTH BNUAET Ha TemnepaTypy
BO3QyXa TONbKO B noaobnayHoM cnoe ¢
MakCUMarnbHbiM 3¢PPEKTOM Yy 3eMMn.
Ycnosua 06nadyHOCTU HUXKHErO Apyca 3MMOW
8 Mockee onpepensioT 35% aucnepcun
TemnepaTypbl M 37% Aucnepcun BNaXHOCTH
BO3AyXa Yy 3emMnu, a ycnosusa obuuen
obnayHocTn-23% aucnepcun TemnepaTypbl
n 21% avcnepcun BNaxHOCTH BO3AyXa.

parameters in the troposphere and lower
stratosphere was carried out for the
Moscow station. It is shown that clouds
have a pronounced effect on temperature
profiles (10% contribution to total variance)
in the surface and boundary layer
atmosphere at any time cf the day in
winter and in the daytime in summer. This
being the case, the contribution of
cloudiness conditions to the surface
temperature variance for most of the
USSR stations amounts to 20-50% in
winter and 10-30% in the daytime in
summer. The effect of clouds decreases
with height.

Cloud amount is connected with the
synoptic situation; however, the circulation
pattern and radiative processes controlled
by clouds affect thermal conditions
differently. Alternating cyclonic and
anticyclonic conditions account for 10-16%
of the air temperature variance in Moscow
in the 1-8 km and 12-14 km layers,
whereas variations in the cloud amount
affect only the subclouc ic yer temperature,
with a maximum effect at the earth’s
surface. Low cloudiness conditions in
wintertime in Moscow account for 35% of
the temperature variance and 37% of the
air humidity variance at the surface,
whereas total cloudiness conditions
account for 23% of the temperature
variance and 21% of the humidity variance.

59



Wi H.C. K pacyeTy Bofgosanaca
KOHBEK TMBHbIX 06nakos Han 6onbwuMn
Tepputopuamu. "Tp. 'n. reodus. obceps.”,
1981. N 439, C. 11-16.

Mo maHHbIM O 3anacax KOHBEK TMBHOW
SHeprun aTMocdepbl, NoNy4aeMbiM C
noMOLWbLIO METOMla CNoR, MOXHO onpenenaTb
Bnarosanac KOHBEKTWBHbIX obnakos Han
60nbWwKMK NNowanaMm NpU HeyCTONHMBON
cTpaTtucukaumm atMoceepol. MprseneHb!
npuMepbl pacyeTa Bofaosanaca.

Shishkin, N. S. 1981. On water ¢ yntent
calculation in convective clouds over large
areas. Proc. Main Geophys. Obs.
439:11-16.

Water content of convective clouds over
large areas with unstable stratification of
the atmosphere can be determined from
the convective energy potential of the
atmosphere, which is obtained by the slice
method.

WWkanaman B.A., Xometko IM.B., Tepeuierko
WN.3. Mogenuposanue kpynHoMacwTabHbIX
nonev BepTUKanbHbiX OBMXEHNA W
obnaudocTn no panHbiM M3 // Mar.
Mogenup. arMocd. KOHBEKUMM MU UCKYCCTB.
BO3ENTBUA Ha KOHBEKT. obnaka: Tp. 2
Bcec. cumn., JonronpyaHxsii, 26-29 mas
1986. M., 1989. C. 92-98.

MaTemaTideckan Monens popMUpoBaHUA
KpynHoMacwTabHbIX nonen BepTUKanbHbIX
ABMXEHNA NOCTPOEHA Ha OCHOBE 3aMKHYTOW
CUCTEMbI YPaBHEHWA rMOPOTEPMOaNHAMUKN,
BKNIOYAIOWLEN YP-HNE 3aBUXPEHHOCTH,
AveepreHuvn n nputoka Tenna. Ocoboe
BHMMaHWe yleneHo MeToamke
napameTpusaumm agpcexTa lNC, Ha ocHose
KOTOpON CPOpMYynMpoBaH anropuT™ 1
paspaboTaHa nporpamma pacyeta

PUKUMOHHbIX BEPTUKAMNbHBLIX ABVKEHWA.

poBEAEH aHaNnn3 NPOCTPaHCTBEHHOrO
pacnpeneneHns 06/1a4HOCTH B 3aBUCUMOCTH
OT CHMHONTUYECKUX CUTYaUWA K
pacnpeneneHns nonen BepTuKasibHoIX
nswxennin. BoinonHeHo conocTasnexne
PacCHATaHHbIX U PaKTUHECKUX NONEN
obnayHoCTU 1 ChopMyNMpoBaHb!
pekoMeHaaur.4 N0 KONUYECTBEHHON OUEHKE
6anna obnauHocTw.
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Shneidman, V. A,, G. V. Khomenko, and
l. E. Tereshchenko. 1989. Modelling
large-scale fields of vertical motion and
clouds from FGGE data. Mathematical
Modelling of Atmospheric Convection and
Modification of Convective Clouds: Proc.
Second All-Union Symposium.
Dolgoprudny, 26-29 May 1986. Moscow,
pp. 92-98.

A mathematical model of large-scale
vertical motion fields was constructed on
the basis of a closed set of
hydrodynamical equations, including the
vorticity, divergence, and heat influx
equations. Special emphasis is placed on
the heat influx parameterization technique,
on which basis an algorithm was
formulated and a program for calculating
vertical friction motions was developed.
The spatial distribution of clouds as a
function of synoptic situations and
distribution of vertical motion fields was
analyzed. Calculated and actual cloud
fields were compared, and guidance was
developed for estimating cloud amount.



Wyctep JLI'. Ouenka BeposTHOCTH
NOKPLITUA CRNOWHBIM 06MayHbIM Nonem
NPOTHAXEHHbIX Y4aCTKOB 3EMHOM
nosepxHocTu. "MeTeopon. nporxoss!”, I,
1985. C. 90-97.

Ha ocHose kpyroBsoi annpokcumMaumm
obnayHbix fonen U OTAenNbHbIX

KOHBEK TMBHbIX 06NaKkoB, M3BECTHOM
NOBTOPAEMOCTK (OMNMPHUYECKON
BEPOATHOCTM) XapaK TepHbIX pasMepoB 30H
cnouctoobpasHon 1 Ky4esoobpasHon
06NayHOCTI OUEHMBAETCA BEPOATHOCTL
NOKPLITUAR OTPE3KOB 3EMHOM NOBEPXHOCTH,
uMmelownx opmy NPAMONUHENHOW NONOCHI,
poHTanbHLIMK 06NaYHbIMU NONAMK U
OTAEeNbHLIMK KOHBEK TMBHbIMK 0Bnakamu B
Pa3nNuuHbIX pernoHax cee.nonyuwapus.

Shuster, L. G. 1985. Assessing the
probability of continuous cloud fields
completely covering long stretches of land
surface. Meteorological Forecasts
Leningrad. pp. 90-97.

The probability that frontal cloud fields and
individual convective clouds cover
rectilinear stretches of Earth’s surface in
different areas of the Northern Hemisphere
is estimated on the basis of spherical
approximation of cloud fields and individual
convective clouds and the known
frequency of occurrence (empirical
probability) of characteristic sizes of strata
and nimbus zones.

WycTep LI, Boibop 3akoHa pacnpenenexus
ans annpokcuMauun obuiero KonM4ecTsa
obnakos. "Mexsys. ¢6. Hay4. Tp. [leHuHrp.

rugpomeTeopon. uH-T, 1983. N 82, C. 119-126.

PaccmaTpuBaeTcs BOZMOXHOCTb
npuMeHeHna 6eTa-pacnpenenedns nepeoro
pofa, cemMencTBa pacnpeneneHun S, u Sg
I xoHcoHa, pacnpenenenus MpcoHa Tuna 1
AnA annpokcuMauum obuiero kon-ea
obnakos. M3noxeHa obw,an MeToauka
Bbibopa 3akoHa pacnpenenenus nobon
CnyvanHoOW Benu4KHbl, NaHbl peKkoMeHgauum
NO ee MCNONb30BAHWIO NPUMEHUTESLHO K
obnayHocTw. MokasaHa BO3MOXHOCTL
npeobpasoeaHua U - obpasHoro
pacnpenenesnn Kon-ea o6nakos ¢ NOMOLWbIO
HeCno)xHon ¢-umu B pacnpenenexue,
6n1skoe K HopManbLHOMY.

Shuster, L. G. 1983. The choice of
distribution law for approximating the totai
cloud amount. Interinst. Collect. Res. Pap.
Leningrad Hydrometeorol. Inst.
82:119-126.

The possibility of using the first-type beta-
distribution, the Johnson distribution family
S, and Sg and the first-type Pearson
distribution for approximating the total
cloud amount is considered. The general
approach to choosing the distribution law
for any random value is described, and
recommendations are given for its use with
reference to clouds. The possibility of
using a simple function to transform a U-
type cloud amount distribution to a
distribution close to normal is shown.
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Cxuprtnanse N1 06 nsmenumnsocTu
napamMeTpoB MUKPOCTPYKTYpbl B none
Ky4eson obnaqHocTh. "Bonp. ¢ums. o6nakos",
1., 1986. C. 225-228.

Mo maHHLIM M3MepeHUIt CNEKTPOB 06nauHbIX
Kanenb, NPOBEAEHHbIX C NOMOLLbIO
camoneTHoro oTo3NEK TPHUYECKOrO
cYeTuYNKa, CAenaHbl OLEHKM M3IMEHYUBOCTM
napameTpoB MUKPOCTPYKTYPbl KYy4eBbIX
obnakos - BoQHOCTW, CpeaHero paguyca
Kanenb, UX KOHUEHTpaLuu1n, crnekTpa
pa3mepos Kaneno U OTHOCUTENbHOM
aucnepcuu cnekTpa. Usmepenna cnekTpos
obnayHbix Kanenb OCYLW,ECTBNANMCH
AWCKPETHO, 0..MH pa3 B CeKyHAy, B
Avanasone 0,6 < r < 15 Mkm ¢
NPOCTPaHCTBEHHBLIM MacwTaboM ocpeaHeHns
npo6 okono 30 M. OueHKK M3MEHYUBOCTH
napaMeTpoB NO pasHbiM 06nakam nposefeHb!
AnA Tpex cny4aes: no npobam, B KOTOPbIX
6bina 3aperMcTpupoBaHa MakcuMarnbHan
BOOHOCTL B obnake, no npobam,
ocpefiHeHHbiM No 06nacTu BOCXOARWEro
noto’ia 8 obnake, 1 no npobam,
ocpefiHeHHbIM No BCeMy obnaky.
Hanbonbwyio M3mMeH4MBOCTb NO Nonio
06nakoB UMEIOT BOAHOCTb M KOHUEHTPauus,
OCpeaHeHHbie No BCe rOPU3OHTaNIbHON
npoTsXeHHocTH obnaka (32 n 24%
COOTBETCTBEHHO). 3MeHuMBOCTL
napameTpoB, OCPeAHEHHbIX MO BOCXOARALWLEMY
notoky 8 obnake, cywecTBeHHO MeHblue (23
1 6% COOTBETCTBEHHO), a 3HaueHue
napameTpoB 6N13KM K MakCUManbHbIM. 3T0
yKasblBaeT Ha OAMHaKOBOCTbL YCNOBUA
dopMmpoBaHua cnekTpa 06naqHbix Kanenb
BHYTPU BOCXOAAWMX NOTOKOB pPa3HbIX
ob6nakos.
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Skhirtladze, G. I. 1986. Cn the variability
of microstructure parameters in the
cumulus cloud field. Problems of Cloud
Physics. Leningrad. pp. 225-228.

Estimates of the variability of various
cumulus microstructure parameters (water
content, mean droplet radius and
concentration, droplet size spectrum, and
spectrum relative variance) were made on
the basis of cloud droplet spectrum
measurement data made by an on-board
aircraft photoelectric counter.
Measurements were made discretely,
every second in the range 0.6 < r < 15 um,
with the sample space averaging scale of
about 30 m. Variability of parameters for
different cloud types were estimated for
three cases: samples with maximum
recorded water content of the cloud, those
averaged over the cloud updraft region,
and those averaged over the whole cloud.
Water content and concentration averaged
over the whole of the horizontal extent of
the cloud are most variable (32 and 24%,
respectively). The variability of parameters
averaged over the updraft in the cloud is
essentially lower (23 and 6%,
respectively), whereas the parameter
values are close to maxima. This is an
indication of similar conditions of cloud
droplet formation within updrafts of
different clouds.



Cmupros B.U. MukpocTpykTypa o6nakos u
ocapkos. -"Wtoru Hayku un TexH. BUHUTW.
MeTteopon. 1 knumaron.", 1987. 15, C. 1-193

WUsnaraioTca peaynbTaThl HaTYpHBIX U
nabopaTopHbIX U3MEPEHWI, aHaNUTUYECKON
TEOPUM U YUCNEHHOrO MOAENMPOBAHUS,
ony6nukoBaHHble B OCHOBHOM B 1983-1985 rr.
no MUKPOCTpYKType obnakoB n ocankos:
CBA3b CNEKTPOB pa3MepoB 06nayHbLIX Kanenb
“ KpUCTannoBs ¢ NnapaMeTpamu sfep,
¢opmMnpoBaHMe CNeKTPoB Kanens U NeasHbIx
4acTWU, Pa3MHOXEHWEe NocreaHux, NepeHoc
yacTuy B TypbyneHTHo obnadHon cpene.
CaenaHa nonbiTka ynopsaoiMTe npobnemi
MUKpodusnkn obnakos 1 ocankos. Mocne
pedepaTUBHOIO M3NOXEHNA QOBONBbHO
6onbworo uicna paboT no TeMe cAenaxbl
BbIBOAbl O COCTOAHWM 1 NepcnekTUBax
PewWeHnA 0CHOBHbIX npobnem. MonyyeHb
3HaYUTENbHbIE HOBblE OaHHbIE O CNEKTpax
Kanenb. Bbiaenex HOBbIM TN CNEKTPOB
neffHbiX 4acTwuu, annpoKCUMUPYeMbI
ABYMA 9KcnoHeHTamu. B ob6bacHeHun
HabnioaaemMbix cnekTpos obnayHbIX Kanene
Ha4YMHAIOT UCMONb30BaTLCH KUHETMYECKWE
YP-HWf, onMCbiBaloUMe pacnpenenenns anep
KOHAEeHCaumn No ak TMBHOCTU 1 0BMeH
0bnakoB ¢ OKpyXeHneM. Y TouHeHa TEOpUR
o6soaHeHna anep B noao6nayHbIx Crnosx,
NOEHTUPUUMPOBAHBLI BU-CTENEHHbIE CNEKTPbI.
Ha 6onblon cTaTUCTMKE npoaHanuavpoBaHa
CBA3b CTeneHHbIX CNEeKTPOB Ainep U
obnayHbix Kanenb U C y4eTOM .
TEeopeTU4eCKNX AaHHbIX cenaH BLIBOA O
FNaBHOM ponu KoHAEeHcauun B ananasoxe
necaTkoB MKM. CaenaHbl 3Ha4MTeNbHbIE
waru B paspaboTke Teopumn CTeneHHbIX
cnekTpos. losBnaeTca Hapexaa
PacWMBPOBaTbL 3KCNOHEHUWMANbHbIA CNEKTP
0CafikoB Ha NyTH y4eTa pa3nuuuiz BO3pacToB
4aCcTWUU. 3aMeTeH NPOrpecc B MCCNENOoBaHWM
MOPPONOrnM NeAnHbLIX YacTuL, U CKOPOCTH
MX poCTa NyTeM KOHOeHcauunn v
koarynsaumu. MoaTeep>xaeHbl BbIBOAbI O
RENCTBUN MeXaHM3Ma MynbTUNNUKaLUK
neasHLIX YacTuy no Xannety - Moccony npu
-4 + -8°C. [pn 6onee HU3KNX T-pax MOXET
NPoUCX0aNTL 06MaMbIBaHUE KOHYMKOB
AeHapuToB. 3aMe4eHbl NOKanbHble
CKONMEHNA MOMOALIX NEAsHbIX YacTny Y

Smirnov, V. l. 1987. Microstructure of
clouds and precipitation. Results of
Science and Technology. VINITI. Meteorol.
Climatol. 15:1-193.

Results of field and laboratory
measurements, the analytical theory, and
numerical modelling of the microstructure
of clouds and precipitation published over
the period 1983—-1985 are given, including:
the relationship between cloud droplet and
crystal size spectra and nucleus
parameters; spectrum formation of droplet
and ice particles and the multiplication of
the latter; and particle transfer in turbulent
cloud medium. An attempt is made to
systematize the problems relating to
microphysics of clouds and precipitation.
After abstracting a large number of papers
on the topic, conclusions are drawn on the
status of and prospects for solving major
problems. Quite significant new data on
droplet spectra are obtained. A new-type
spectrum of ice particles was identified,
which was approximated by two
exponents. Kinetic equations describing
condensation droplet distribution with
respect to activity and cloud exchange with
the environment were used to explain the
observed cloud droplet spectra. The theory
of nucleus wetting in the subcloud layer is
made more specific, and the bipower
spectra are identified. The relationship
between nucleus power spectra and cloud
droplets is analyzed on the basis of
statistics, and the conclusion about the
main role of condensation in the range of
tens of micrometers is discussed.
Significant steps were made in developing
the theory of power spectra. There
appears to be hope of deciphering a
precipitation exponential spectrum by
taking into account the differences in
particle ages. Progress has been made in
investigating the morphology of ice
particles and their growth rate by
condensation and coagulation. The
conciusions of Hullet-Mossop were
confirmed with respect to the effect of an
ice-particle multiplication mechanism at
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BEPXHWUX rpaHuu obnakos. B Teopum
Koarynauun B obnakax pacwMpRIOTCR paMKu
Teopun CMonyKoBcKoro, 1 3To BedeT, no
BUIIMMOMY, K MCYE3HOBEHMIO NapafoKca
HECOXpaHeHWA MacCbl, M3BECTHOro M3 Gonee
paHHMX paboT, a Takxxe, BOIMOXHO, K
OTPULLAHWIO BbiBOAA O POPMUPOBAHUA
¢ppakumm cynepyacTuu. EcTb ykasanusa Ha
CyULeCTBEHHO 60MbLLYI0 MHTEHCUBHOCTb
TypOyneHTHOM Koarynfaumu, 4em
npefckasbiBaeT Teopus. PassuTta Teopus
nepeHoca 4acTuy 0CaaKoB, BbIABMBLUAR
KBa3noAHOMEpHbIE, UHPUHUTHBIE U
umknuyeckue TpaekTopuu. MNoasepranace
NepecMOTpy TEOpPWUNA KOHBEK TMBHOM

AP dy3nun C yHeTOM NPOM3BOSILHOMO
OTHOWEHWNA perynspHbIX CKOPOCTEeN U K
nynbcaunorHbiM v. Koad. andodysmumm
3aBUCUT OT perynsapHbIX CKOpOCTeNR U
MOXEeT MeHATb 3HaK. BoamoxHbl sBneHus
aKKyMmynsauum Yactuy (npy u=v). PeweHbl
YACNEHHLIMKA METOAAMU CNOXHblE
KMHEeTUHECKME Yp-HUA KOHAEHCaUUN U
koarynsuuu. MNocTpoeHbl HOBblE YUCNEHHDbIE
moaenn o6nakos ¢ yueToM
MUKPOdU3N4ECKMX NpoLeccob.
O6cyxnaloTes npobnembl CBA3N
MUKPOU3N4ECKUX NpOLECCOoB C
AVHaAMUYECKMMM, a TakXe CBA3K Tuna
CNeKTpa 0CaaKoB € THNOM
ocankoobpasyouiero npouecca.
PaccMaTpuBaeTCa ponb aHanMTUYECKUX W
YACMEHHbIX METOMOB B8 pewern npobnem
MUKpoU3nku obnakos. CaenaHi
HEKOTOpble BbIBOAbI O COBPEMEHHOM CTUNE
ny6nukaumn.
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temperatures from ~4 to —-8°C. At lower
temperatures, tips of dendrites can be
broken off. Accumulation of young ice
particles at cloud tops was observed. The
boundaries of the Smolukovsky theory are
expanded in terms of coagulation theory of
clouds; this approach will probably result in
doing away with the paradox of mass
nonconservation known from earlier papers
and negate the conclusion about the
formation of superparticle fractions. There
are indications of a significantly higher
intensity of turbulent coagulation than
predicted by theory. The theory of
precipitation particle transfer was
developed that revealed quasi-one-
dimensional infinite and cyclic trajectories.
The theory of convective diffusion was
reviewed, taking into account the arbitrary
relation of regular velocities u to pulsation
velocities v. The diffusion coefficient
depends on reguiar velocities and can
change the sign. With u = v, the
accumulation of particles is possible.
Complicated kinetic equations of
condensation and coagulation are solved
by numerical methods. New numerical
cloud models are constructed taking into
account the microphysical processes.
Problems of relationship between
microphysical and dynamic processes are
discussed as well as the relationship of the
precipitation spectrum type and the
precipitation forming process type. The
role of analytical and numerical methods in
answering questions about the
microphysics of clouds is considered.
Conclusions are drawn about the style of
publications nowadays.



Crenanenko B.[1., [osramok I0.A.,
Openbyprckas E.B., Poxkos E.B,,
Xanpyrnrmna B.SL K ncnonb3oBaHnio naHHbIx
PananonoKaunoHHbIX Habnionexun ans
oueHkun obnauHbix pecypcos (Ha npumepe
paioHa [leHnHrpana) // Pagvonoakau.
MeTeopon.: MaTep. meTon. ueHTpa no
panwvorokau. MeTeopon. cou.ctpaH. I, 1987.
C. 121-129.

OnucblBaeTCA METOANKA aHanU3a AaHHbIX
Ha3eMHbIX U paavoNoKaunoHHbIX
HabniofieHn 3a KOHBEK TUBHbIMK 06nakamm
ANA oueHKK pexnma obnayHocTh u ocaakos
Hafl paioHOM npeanonaraeMbix
Bo3aencTeui. MNpreoaATEA KONUYECTBEHHbIE
oueHKK nokasaTtenen obnadHbix pecypcos
(sonosanac, YYCNO AHEN C KOHBEK TUBHbIMU
obnakamu, cpeHue 3HA4YEHNA BLICOTbI
BEPXHEWN rpaHvLbl paarMooxa, BepTukanoHas
MoWHOCTL (ANR paioHa JleHnHrpana).

Stepanenko, V. D., Yu. A. Dovgalyuk,
Ye. V. Orenburgskaya, Ye. V. Rozhkova,
and V. Ya. Khairullina. 1987. On the use
of radar observation data for estimating
cloud resources (on the example of the
Leningrad area). Radar Meteorology:
Materials of Methodological Center of
Socialist Countries. On Radar Meteorol.
1:121-129.

A technique is described for using
convective cloud surface and radar
observation data to evaluate cloud and
precipitation conditions over the expected
weather modification area. Quantitative
indices of cloud resources (water storage,
number of days with convective clouds,
averages of radioecho top height, and
cloud thickness) are given for the
Leningrad area.

Tapan WU.B. PacyeT konnyecTsa ocankos,
POpPMUPYIOLLMXCA B NOFPaHUYHOM Cnoe
aTmocdepbl B XONoAHbIM nepvona roaa. "Tp.
ppomeTeopon. H.-u. uentpa CCCP", 1987.
N 288, C. 101-105.

MposeneHa cpaBHUTENbHas OUEHKa pacyeTa
KONM4eCcTBa NoAbIHBEPCUOHHBLIX 0CaKOB C
ncnonb3oBaHnueM Tpex cnocobos pacyeTa
BEPTUKaNbHbLIX ABWXeHMn. [na
nccnenyembix Cnyyaes Havbonbwas
onpaBAbIBaEMOCTL pacHeTa Kon-8a 0CaakoB
(81%) nonyyeHa npu Mcnone3oBaHMn Ans
pacyeTa BepTUKanbHbIX ckopocTen cnocoba,
cneunanbHo paspaboTaHHoro Ana
NorpaHUyYHOro cnon aTMocdepbl. B aTom
cny4ae onpasablBaeMoCTb NPOrHO3a Kor-8a
ocankoBs Ha 4-6% OGonblue, H4emM npw
MCNonb3oBaHWM ABYX ApYrux cnocobos
pacyeTa BEPTMKaNbHbIX ABUXEHWA.

Taran, I. V. 1987. The calculation of
precipitation amount formed in the
boundary layer in cold season. Proc.
Hydrometeorol. Cen. U.S.S.R.
288:101-105.

Three methods of computing vertical
motions were used to compare the
accuracy of forecasting subinversion
precipitation amount. The most accurate
forecast of precipitation amount (81%
accuracy) for the cases under
consideration was obtained with a method
specially developed for the atmospheric
boundary layer. This method’s accuracy
was 4-6% higher than that achieved with
the other two methods of vertical motion
calculation.
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Tepewetxo U3, lLHanaman B.A.
Yicnonb3osanne nonei obnauHocTu Ang
OLEHKM NPOrHOCTUYECKUX BEPTUKANbHLIX
ABMXEHWI B HVXHen Tponocoepe // Tes.
nokn. 3 Beec. koHd. no cratucr.
UHTepnpeTaunn rmapoanHam. NPOrHo3os,
Hanbuuk, 25-30 cenT., 1989. M., 1989.

C. 16-17.

Mpennoxexa MeTonuka pacyeTa
PPUKUNOHHBIX U YNOPAAOHEHHBIX
BEPTHKanbHbIX asvkennn (B) 8 HuxHen
Tponocdepe, UCNoNb3ylow,an
napameTpu3aunio acpeKToB NOrpaHUYHOro
cnos. MonyyeHbl aHanUTU4ECKUE BbIPaXEHUA,
CBA3LIBAIOLINE NPOCTPAHCTBEHHOE
pacnpeneneHe COCTaBNRIOWNX
TaHreumanbHbiX TYpOYNEeHTHbIX HaNpRXeHU
C pacnpeneneHrem reoCcTpodur4eckoro
BETpa napaMeTpoB CTpaTurKaumm,
6apoKNMHHOCTKY W LWEPOXOBaTOCTH.
MpuseneHsl pesynbTaThl pacyetos Bl 8
HXXHEW Tponocdpepe ANs 4 eCTeCTBEHHbIX
CMHONTUYECKMX NEPUOAOB nO
ANarHOCTUYECKON WU NPOrHOCTUYECKOM
nHgopmaumn. BoinonrHeHo conocTaenexuve
nonen Bl ¢ nonAaMm 06nayHocT No QaHHbIM
HaszeMHbIX Habnionexnid 1 cHumkam ¢ UC3.
OTMeueHo xopowee coenageHve obnacTen
BOCXOAAUMX DPpUKUMOHHLIX BL] ¢
06nayHOCTLIO HUXHEro fApyca.

Tereshchenko, I. E. .and V. A.
Shneidman. 1989. The use of cloud fields
in evaluating and forecasting vertical
motions in the lower troposphere.
Abstracts of Reports of the Third All-Union
Conference on Statistical Interpretation of
Hydrodynamics of Forecasts. Nalchik,
25-30 September 1989. pp. 16-17.

A technique for calculating friction and
ordered vertical motions (VM) in the lower
troposphere is offered that uses the
parameterization of boundary-layer effects.
Analytical expressions have been obtained
relating space distribution of tangential
turbulent stress components and
geostrophic wind, stratification parameters,
and baroclinicity and roughness
distribution. Results of computing VM in
the lower troposphere are given for four
natural synoptic periods on the basis of
diagnostic and prognostic information. VM
fields are compared with cloud fields from
surface-based observations and satellite
cloud fields. Good agreement is noted
between areas of ascending friction
motions and low-level cloud areas.

Turos I.A., Xypasnesa T.b.
BoccraHosnenne anbbeno pasopsaHHoM
06na4vHoCTI NO pesynbTaTaM ChyTHAKOBLIX

Habnionenun // Uccnen. 3eMnn 13 kocmoca.
1988. N 6, C. 20-26.

PaccmaTpureaeTca BO3MOXHOCTL
BOCTaHOBNEHWA NO pe3ynbTaTaMm
CNYTHWKOBbLIX HabniofeHnin cpeaHero
anbbeno npu HanU4UWM pasopBaHHON
obnayrocTu. Uccnenyerca enusnune
ONTHKO-reoMeTPUYeCKUX NapaMeTpoB
obnauHocTi, TMnNa obnakos (Ky4esble,
CrouCTble, 0TpaXaiolwme no 3aKoHy
lambepTa) Ha TOYHOCTL onpefeneHns
cpenxero anbbeno.
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Titov, G. A., and T. B. Zhuravlyova.
1988. Recovery of broken cloud albedo
from satellite observation data. Earth Res.
Space 6:20-26.

The possibility of reconstructing average
albedo for broken clouds on the basis of
satellite observation data is considered.
The effects of optical and geometrical
parameters of clouds (cumulus, strata, and
those reflecting according to the Lambert
Law) on the accuracy of determining
average albedo are analyzed.



Tounnkuxa T.A. VK-panromeTpurseckue
uccnenoBaHna nepucTon obnayHocTH //
Paguau. csoncTsa nepucTbix o6nakos. M.,
1989. C. 108-112.

MNposenexo o6oblueHe Nony4eHHbIX B Mae
1986 v 1987 rr. pesynbTaToB M3MEpeHWA C
nomotuslo MK-paauomMeTpa nsnyvaTenbHon
cnocobHocTH nepucTon 06nayHoCTM.
Haubonbwuin npoueHT cocTaenaioT obnaka ¢
nsny4aTensHon cnocobrocTeio 0, 1-0, 2, 4to
cornacyeTca C faHHbiMW Apyrux paborT.
BogHaa dpakuma B nepucTbix obnakax He
6bina o6HapyxeHa, nenosanac cocrasnaeT
oT 5 Ao 100 r/M.

Tochilkina, T. A. 1989. IR-radiometer data
based research of cirrus clouds. Radiation
Properties of Cirrus Clouds. Moscow.

pp. 108--112.

IR-radiometer measurements of cirrus
emissivity for May 1986-87 are
summarized. The highest percentage of
clouds are those with a emissivity of
0.1-0.2, which agrees with the results of
other papers. No water fraction was found
in cirrus clouds in which ice storage
ranges from 5-100 g/m>.

Topos M .P., XsopocTbstos B..
Monenuposanne oporpadudeckmx obnakos
C Y4eTOM MMKPOCTPYKTYPbl KanensHon u
KpucTannuyeckon das. -"Tp. LleHTp. aspon.
obceps.", 1987. N 163, C. 71-92.

MNocTpoeHa neymMepHana HeCTauMoHapHan
Mofens oporpadguyecknx obnakos, 8
KOTOPOM MX MWUKPOCTPYKTYpa
PacCHMTLIBAETCA NYTEM PELIEHUA
KMHETUYECKUX YP-HUA ANA Cnek TpoB
pa3MepoB Kanenb U KPUCTaNnoB COBMECTHO
C yp-HuaAMM, onucCbiBalowmmMn obTekaHne
ropHoro penbeda. Paccuntanbl AByMepHbie
nons ¢-uMin ToKa, BEpTUKANbHbLIX W
rOPU30OHTaNbHLIX CKOPOCTEN NPy 06 TeKaHn
ropHoro npenaTtcTeusa. iccnenosakbl
3BONIOUNA NONEN BOAHOCTK, NEAHOCTH,
KOHUEHTPaLuM Kanenb U KpUCTannoe npu
PasnnuHbIX NapaMeTpax NPenATCTBUNA,
Ha4anbHbIX T-pe W BnaxHocTw. MokasaHo,
4TO BONHOOOpa3HbIA xapakTep o6TekaHusa B
3HaunTenbHOM Mepe onpeaenseT Me3o- U
MWKPOCTPYKTypy obnakos.

Toroyan, G. R., and V. |I. Khvorostyanov.
1987. Modelling of orographic clouds
taking into account droplet and crystal
phase microstructure. Proc. Cent. Aerol.
Obs. 163:71-92.

A two-dimensional, nonstationary model of
orographic clouds was developed that
calculates microstructure by solving kinetic
equations for droplet- and crystal-size
spectra jointly, with equations describing
flow over a mountain. Two-dimensional
fields of the stream function and vertical
and horizontal velocities of flow over a
mountain obstacle are calculated. Various
parameterizations of the obstacle, fields of
evolution of water and ice content, crystal
and droplet concentration are used to
investigate initial temperature and
humidity. It is shown that the
mesostructure and microstructure of clouds
largely depend on the wave-type character
of flow around an obstacle.
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Toposw I".P. O snusHm pasmepa
NPenATCTBUA, TEMNEPaTYPb! U BNAXHOCTU Ha
ME30- U MVUKPOCTPYKTYPY ogow;racpmecmx
obnakos // Uss. AH ApmMCCP. Hayku o
emne. 1986. 39, N4. C. 69-74,

B 6onee paHHux paboTtax asTopa 1 B.WU.
XsopocTbanosa (Tp. LAO, suin. 169, C.
105-116 wBbin. 164, C. 78-86) npeanoxexa
uncneHHas mopens obnakoobpasosBaHWa Npu
o6TekaHun ropHoro xpebTa. 3pecb aTa
MofieNb UCNONbL3yeTCA [NA aHanusa
3aBUCMMOCTH NapameTpoB 06navHoCTH OT
pa3MepoB NPeNATCTBUA M HEKOTOPLIX
MeTeonapameTpos. B ocHoBHOM BapuaHTe
T-pa W BNaXXHOCTb Ha NOBEPXHOCTW 3eMNU
NpUHATLI pasHbiMv 230K 1 0.65, paauyc
nonyuunuiapa, Moaenupylowero xpebet 0.8
kM. MpuBeneHsl nons ¢-uun Toka u
BEPTUKaNbHLIX CKopocTen. BosMyweHnn
CKOpOCTH UMeIoT xapakTep BonH. Makc.
BEpTUKanbHaa CKOPOCTb pasHa 2.3 M/C Ha
BbiCOTE 1 KM B 2 KM 32 LEHTPOM ropbl. 3a 2
. 3BONIouMM obpasyeTca cnoxHas obnadHan
cucTema: cnnowxbie obnaka nepeq
xpe6bToM, wanka Hag H1M, Banbl C
NPOMEXyTKamu- 3a HUM. B 3asucumocTh oT
ncxoQHoro npocuna BnaxHocTn obpasyerca
OQHOCNOMHAA MNKU MHOMOCNOMHANA
o6naurocTe. MpuseneHbl ana 5 sapnanTos
3ajaHA NapameTpPoB XapaKTEepHbIE 3HAYEHUA
cnen. BENUYUH: MakKC. U MUHUM.
BEpTUKanbHLIe CKOpOCTH (nopsiaka M/c),
Bpema Havana koHaeHcauuum (5-105¢),
KOHUEHTpalUMi Kanenb 1 KpUcTannos,
BOAHOCTW U neaHoCTH B obnakax Sc-Ac ¢
HaBETPEHHON CTOPOHbI, B 06nayHon wanke u
noaseTperHbIX Banax U B obnakax cpeaHero
apyca. Bocnpounssenen cnyvan 3acesa
KpucTannamu obnakos cpeaHero spyca u
obnakos sepxHero.
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Toroyan, G. R. 1986. On the effect of
obstacle size, temperature and humidity on
meso- and microstructure of orographic
clouds. Proc. Acad. Sci. Armenia Earth
Sci. 39(4):69-74.

A numerical model of cloud formation in
the course of its flowing over a mountain
ridge was suggested in earlier papers by
the author co-authored by V. 1.
Khvorostyanov (Proc. Cent. Aerol. Obs.
169:105-116 and 164:78-86). The model
is used here for analyzing the dependence
of cloud parameters on the obstacle size
and some meteorological parameters. In
the basic version, the temperature and
humidity at the earth surface are assumed
to be 23°K and 0.65%, respectively, and
the radius of the semicylinder simulating
the ridge is assumed to be 0.8 km. The
stream function and vertical velocity fields
are given. Velocity disturbances have a
wave-like character. The maximum vertical
velocity at an altitude of 1 km at a distance
of 2 km from the mountain center is

2.3 ms". Over a 2-h period, a complicated
cloud system is evolves: continuous clouds
before they flow over the ridge, a cap over
the ridge, and rolling clouds with gaps
between them beyond the ridge. Single-
layered or multilayered clouds are formed,
depending on the initial humidity profile.
Characteristic values for maximum and
minimum vertical velocities (on the order of
meters per second); condensation
beginning time (5 to 105 s); droplet and
crystal concentration; and water and ice
content in Sc-Ac on the windward side, in
the cloud cap, in the lee rolling clouds, and
in midlevel clouds are given for five
versions of mountain parameterization. A
case of seeding midlevel and high-level
clouds with crystals is cited.



Llancosa-Unkosa [1.C. YucnenHoie
9KCNEPUMEHTLI NO NPOrHo3y nons
06na4HOCTH C MCNONb3OBaHUEM
TeneckonninposaHHon moaenu // Mexaya.
c6. Hayy. Tp. /MlenuHrp. ruppomeTeopon.
wH-T. 1989. N 102, C. 58-63.

MpencTasnexbl pesynbTaTbl YUCNEHHbIX
9KCNepUMEHTOB No POHOBOMY U
Me3oMacwTabHoMy NporHoly nonew
obnayHocTi C nomoulbio Mogenu (M),
OCHOBaHHOW Ha CUCTEME yp-HUA
rMAPOANHAMUKY, 3aNMCaHHON B p-CUCTEME
KoopavHaT ana crepeorpacgpu4eckon
nonspHon npoekuun. [Ins YucneHHon
peanusauv M coHOBOrO NporHosa
NPUMEHANACH KOHEYHO-Pa3HOCTHaRA
annNPOKCUMaUWA yp-HWMA Ha WaxmMaTHON
ceTKe, UMelowLen war no ropuioHtanu 300
KM 1 6 yposHen no sepTukanu (1000-200
rfa). TeneckonuauposaHHas M umena war
30 kM no ropu3aoHTanu 1 9 yposHen no
sepTukanu (1000-200 rfa). Cuctema
WHTErpyupoBaHUA no BpemeHn fAsHas. Lar no
BpemMenu nnfA ¢POHOBOro NPorHo3a CoCTaBNAN
12 MUH., @ ANA Me3oMacwTabHoro - 1 MuH.
Mpn avckpeTrsaumm No NPOCTPaKCTBY
NPUMEHANNCL UWEHTP. pa3HocTy. B kayectee
MCXOAHLIX UCNONb30BaHb! AaHHble M 3N 3a
14.05.79 r. YucnenHble akCnepUMEHTbI
NoKasanu, YTO NpMMeHeHue
TenecKonM3npoRaHHOM CXeMbl NPOrHO3a
obnauHocTn nossonseT Gonee TOYHO
NPOrHO3VMPOBaTL NPOCTPAHCTBEHHbIE

Xapak TepucThki obnadHbix nonen
(npoTRXeHHOC T, cnoUcToCTb, 6ann).

Tsankova-llkova, D. 8. 1989. Numerical
experiments on forecasting cloud field
using models. Interinst. Coll. Res. Pap.
Leningrad Hydrometeorol. Inst. 102:58-63.

Results are presented of numerical
experiments on background and
mesoscale forecasting of cloud fields in
which a model based on a set of
hydrodynamic equations written in the P-
system of polar stereographic coordinates
is used. Finite-difference approximation of
equations on a grid with a 300-km
horizontal resolution and six vertical levels
(1000-200 hPa) for initialization of the
background forecast model was used for
initializing the numerical model. The
numerical model had a 30-km horizontal
resolution and nine vertical levels. The
system of time integration is explicit. The
time step for the background forecast was
12 min and for the mesoscale forecast, 1
min. Central differences were used for
space discretization. First GARP Global
Experiment data for May 14, 1979, were
used as initial data. Numerical experiments
showed that the numerical cloud
forecasting scheme makes it possible to
more accurately forecast space
characteristics of cloud fields (extent,
lamination, and amount).
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Tynpwi B.01., Waxuposa ®.U. O
CTaTUCTUNECKMX XapaKTepUCTUKAX BbICOTbI
BEpPXHeN rpaHiUbl 061akos 8 Pa3nnHbIX
cuHonTuyeckux obwvekTax // Liupkynaunna

aTmocd. n konebaHna knumaTta, KasaHs,
1989. C. 111-116.

Lns panona CpeaHero MosonxXbA
paccuMTaHbl CTaTUCTUNECKUE

XapaK TepuCTMKY BLICOTbI BEPXHEW MpaHWUbl
obnakos (H,.,) B pasHbix cuHONTHYECKMX
obvekTax. Yanoch BbiAenuTL gee
OCHOBHbIE FPYNNbl 06LEKTOB U UX YacTen,
KaXQaan U3 KOTOPbIX XapaKTepusyeTcn
NPUMEPHO OANHAKOBLIM OCOBEHHOCTAMMU
NNOTHOCTU pacnpenenenna (H,. ).

Tynpuwia B.[l., ®ewenxo A.A., Benoycosa
T.A, brumos A.H., fuwx B.C.
CraTucTU4eCKWe XapaK TepUCTUKK
MopcPOMe TPUHECKUX NapaMeTpos
06NayHOCTH B Pa3HbiX ME30CTPYK TYpPHbIX
obpasosanmsx // Ontnka aTMoce. 1989. 2, N
5. C. 521-526.

Mo cHumkam obnayHocTu (O) co cnyTHUKOB
cucTembl "MeTeop" B BuaYMOM aunanasoHe
9NEK TPOMArHNTHOrO CNEKTPa PacCuUTaHb!
mopcomeTpuyeckne napameTpsl O pasHbix
TUNOB ME30CTPYKTYPbl B Pa3NuHbIe Ce30HbI.
fna npenTudgukauum O npumerancs
OAHONOPOroBLIN KPUTEPUIA ONo3HOBaHUA. C
y4eToM B3anmoceaan pasmepos O u
npocseTtos () ebinenensl 3 knacca O ¢
pasHon MesocTpykTypon. K nepsoMy knaccy
otHeceHa O Tuna Menkux rpag, uenovex,
3epeH, Kynonos, oTKpbITbIX A4eeK. [lnanasoH
nsmeHeHnn paamepos N 8 3ToM knacce
CyuiecTaenHo Gonblie Anana3oHa U3MEHEHUR
pa3mepos O.

Bo sTopom knacce, cocToseM U3 KpynHbIX
WWpOT rpAf, CKONNEHWH Ky4eBo-fA0XAEeBoM
0, paamerﬁnbl 06nayHbIX y4aCTKOB HECKOMbKO
menble 1. B TpeTbeM Knacce, BkniovalouLem
3aKpbiTbie AYerku cromcTokyqeson O u
¢dparmenTbl Makpononoc O, paimepsi
06na*HbIX Y4aCTKOB HAMHOrO NPEBbLILAIOT
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Tudry, V. D,, and F. |. Shakirova. 1989.
On the statistical characteristics of cloud
top heights in different synoptic systems.
Circulation of the Atmosphere and Climate
Fluctuations. Kazan. pp. 111-116.

Statistical characteristics of cloud top
height (H,,) in different synoptic systems
are computed for the area Sredneye
Povolzhye (the Middle Reaches of the
Volga). Two basic groups of systems and
their pars were identified, each of which is
characterized by about the same features
of the distribution density of H,,.

Tudry, V. D, A. A. Feshchenko, T. Ya.
Belousova, A. N. Blinov, and

V. S. Yatsik. 1989. Statistical
characteristics of morphometric parameters
of clouds in various meso-structure
formations. Opt. Atmos. 2(5):521-526.

Satellite (METEOR) VIS cloud imagery
was used to calculate the morphometric
parameters of various types of
mesostructure clouds for different seasons.
A one-threshold identification test was
used to identify clouds. Three classes of
clouds with different mesostructures were
identified, taking into account the
relationship of cloud and clearance
dimensions. Small cloud banks, chains,
grains, domes, and open cells were
classified as the first class. Clearance
change range in this class is essentially
larger than that of cloud change. In the
second class, which includes wide banks
and clusters of cumulonimbus clouds, the
areas of cloud covered portions are
somewhat smaller than those of
clearances. In the third, class which
includes closed cells of sumulonimbus
clouds and fragments of cloud macrostrips,
cloud covered areas are much larger than
clearances. In the latter case there is a
linear dependence of clearance size on the



pa3amepel . B atoM cnyvae
NPOCNEeXWBaeTCA NPAMAA NMHEMHARA
3aBUCUMOCTL pasmepa [1 ot pasmepa O.
MokasaHo, 4To pacnpeneneHue pasmepos O
1 [ 8 pasHbIX TMNax ME30CTPYK TypPHbIX
obpasosaHun 6nn3ko K -06pasHoMy
pacnpefeneHuio (CooTeeTcTByeT
ramma-pacnpeneneHuio npyu Koad. sBapuauunm
6onbwe 1).

Tyapwa B.[1. O knumaTuueckon moaeny
0ONayYHOCTU PerMoHOB NPUMEHUTENBHO K
3afiayaM 9KCNNyaTauun onTrKo-
3NEeKTPOHHbIX cucteM. // OnTrka aTMmocd.
1988. 1, N 9, C. 87-89.

MpuseneHa CTpyKTypa CMHONTHKO-
KnumMaTu4eckon Moaenu obnadHocTy.
OcHoBHOM NpUHUMN COCTOUT B CO3AaHNM
nonHom Mogaenu 06NaqyHOCTHU CUHONTUHECK X
06beKTOB B JaHHOM pervoHe B pasnnyHbix
CTaauAX pasBUTKA.

cloud size. It is shown that the distribution
of cloud and clearance sizes in various
types of mesostructure formation is close
to an i-type distribution (which corresponds
to gamma distribution with the variation
coefficient higher than 1).

Tudry, V. D. 1988. On the regional climatic
model of clouds as applied to problems of
operating opto-electronic systems. Atmos.
Opt. 1(9):87-89.

The structure of a synoptic-climatic model
of clouds is given. It is a comprehensive
cloud model created from data on synoptic
objects at different stages of their
development in a region.

Bacunwes, B.A., 10.J1. MaTsees. O spemeHHoM
CTPYKType 30HanbHoro nons obnaqHocTw.
Tpyas! O, 1984. Buin. 485, C. 135-145.

PaccmaTpuBaioTCA BONPOCH! CTaTUCTH-
4ecKoW CTPYKTYpbl KpynHoMaclTabHbix
obnaunbix nonen. Matepnanamu gna
NCCNegoBaHNA NOCNYXUNK AaHHble 06
obnayHom nokpose, Nony4eHHbIe o
cnyTHukos cepun "MeTeop". B kauyecTee
OCHOBHbIX XapaKTepUCTHK BPEMEHHON
CTaTUCTUYECKON CTPYKTYpPbl UCMONbL3YIOTCA
KOppenAunoHHbIe PYHKUUM U ABYMEpPHbIE
nepvoaorpaMmbl o6nayHbix nonen. B pabote
nccnenoeaHsl 0CoO6EHHOCTH Xapak TePUCTUK
BpeMeHHOM CTPYKTYpbl 06Na4HOCTH B
3aBUCMMOCTW OT reorpacpriecKon WMpoTbl.
OnpenenneTtca Bknan BpeMEHHbIX
konebaHun pasnuuHoro MacwTaba B obuwiylo
aucnepcuio nona obnayHocTy.

Vasiliev, V. A,, and Yu. L. Matveyev.
1984. On the time structure of the zonal
cloudiness field. Proc. Main Geophys. Obs.
485:135-145.

The statistical structure of large-scale
cloud fields is considered. Satellite data of
the METEOR series were used as a basis
for the cloud cover study. Correlation
functions and two-dimensional diagrams of
cloud fields as a function of time are used
as basic characteristics of statistical time
structure. The specific features of
cloudiness time structure as a function of
latitude are also studied. The contribution
of time variations of various scales to the
total variance of the cloud field is
determined.
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Bornkosuukuin O.A., Nasnosa J1.H,, NeTpywmn
A.l'. OnTnueckue ceoncTea
KpUcTannuyeckmx o6nakos.
MnpomeTeonsnar 1984. 198 C.

Knura copepxuT cneayiowue rnaset: 1.
KpucTannuyeckme n cMewaHHble 06naka;

2. PaccesHue ceeTa yacTuuamu
Heccpepuyeckon copmel; 3. OnTudeckue
XapaKk TEpUCTUKM INeMeHTapHoro o6vema; 4.
PacnpocTpaHeHue usnyyenun B
KpucTannuyeckom obnake.

Volkovitsky, O. A., L. N. Pavlova, and A.
G. Petrushin. 1984. Optical properties of
ice crystal clouds. Gidrometeoizdat. 198 p.
(illustrated).

The book contains the following chapters:
(1) Ice crystal and mixed clouds; (2) Light
diffusion by non-spherical particles; (3)
Optical characteristics of elementary
volume; and (4) Radiation propagation in
an ice crystal cloud.

Bonociok AWM., 3unuerxo A.B. Mpumerenue
MEeTOQO0B NMaHNPOBAHWUA YUCNEHHbIX
3KCNEPUMEHTOB NPY NOCTPOEHUM
3aBUCMMOC TN UHTEHCUBHOCTN 06N0XHbIX
ocafkos oT napameTpos obnayHocTu // Tp.
I"n. reocpus. obceps. 1989. 525. C. 97-103.

Ha ocHoBe 4vCneHHbIX 3KCNepUMEHTOB C
Mofaenbio ocankoobpaszoBaHna NOCTPOEHbI
KBasnaMNUpU4eckme 3aBUCUMOCTU MEXAY
UHTEHCUBHOCTLIO 0CaaKOB U

Xapak TepucTukamm obnadHocTw.
IKCNEpMMEHTLI NPOBOANAMCL NO
ONTUManbLHOM cxeme, COCTaBNEHHON B
COOTBETCTBUN C Teopuen NNaHUPOBAHWUA
aKCnepMMeHTa. 3aBUCUMOCTH UMeIT POpMy
NOMMHOMOB OT CTENEHEeN BENUYMH,
BbibpaHHbIX B Ka4yecTee Onpeaensowmx
¢dakTopos. B paccmatpusaemom npumepe B
Ka4ecTse akTOpOB UCNONL3OBANCA
MUHUManbHLIA Habop napameTpoB 06naYHoM
aTMmocdepbl: T-pa ¥ 3€MHON NOBEPXHOCTH,
cpenHsn BoaHOCTL obnaka, BepTUKanbHan
MOWHOCTb obnaka.
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Volosyuk, A. |., and A. V. Zinchenko.
1989. Application of numerical experiment
design methods to constructing the
dependence of widespread precipitation on
cloud parameters. Proc. Main Geophys.
Obs. 525:97-103.

The quasi-empirical dependencies
between precipitation intensity and
cloudiness characteristics are constructed
on the basis of numerical experiments with
the cloud formation model. An optimum
scheme compiled in accordance with the
experiment design theory was used to
stage the experiments. The dependencies
have the form of polynomials of powers of
values chosen as determining factors. A
minimum set of parameters of a cloudy
atmosphere (surface temperature, average
water content of the cloud, and vertical
cloud thickness) were used as such factors
in the example under consideration.



Bonowyk B.M., CeayHos I0.C. O HekoTopbix
npobnemax MUKPOUINKM aTMOCEHEPHBIX
obnakos. "Bonp. ¢us. obnakos". I., 1986.

C. 16-25.

MNpusenex kpaTkuin 0630p pesynbLTaToB
MUKPOUINHECKUX UCCNEeOBaHUA
aTMOCEePHbIX 06naKoBs, NOCTaBMNEHHbIX B
WH-Te akcnepimeHTansHoi MeTeoponorm
N.M.NeBnHbIM 1 NpoBEREHHLIX NpY ero
HenocpeacTBEHHOM y4acTuu. [lonpo6Ho
aHanM3NPYIOTCA OCHOBHbIE MOMOXXEHUA
TEOpUM CTOXaCTUYECKON KOHOEHCAUWW B
TypbynexTHon aTmocdepe.

Voloshchuk, V. M., and Yu. S. Sedunov.
1986. On some problems of microphysics
of atmospheric clouds. Problems of Cloud
Physics. Leningrad. pp. 16-25.

Results of atmospheric cloud microphysics
research organized by L. M. Levin and
carried with his active participation at the
Institute of Experimental Meteorology are
briefly reviewed. Basic points of stochastic
condensation theory in turbulent
atmosphere are analyzed in detail.

Bopo6ues B.M. Ouerka Bknana cnouctomn
obnayHoCcTH B cpeiHee KOnNM4ecTeo obuien
obnayHoCTH Han ceBepHbiM nonylwapuem //
Mexgy3. ¢6. HayuH. Tp. / INeHuHrp.
rugpomMeTeopon. wH-T. 1989. N 102,

C. 131-140.

WUsyuyaeTtcs Bknapn (B npouenTax) cnoucTomn
obnaurocTh (CO) B cpenHee KOnNMYeCTBO
obuwen obnayHocTn (CKOO) no cesonam.
Wccnenosane nposeneHo no QakHLIM KapT
HedaHanusa ces. nonywapua (0-70e c.w.) 3a
1967-1971 rr. Noa CO noHumaloTca obnaka,
BO3HMKAIOLLME NPEUMYLLLECTBEHHO B
pe3ynbTaTe BEpTUKANbHOro Typ6yneHTHOro
nepeHoca BOASHOro Napa v ero
KoHaeHcauun. Ha kapTtax HedaHanusa Takue
obnaka onpenensioTCA Kak
cnovcToobpasHble nnu nepucToobpasHble, B
T.4. coveTaHue aTux obnakos c
KyuesoobpasHbiMu. B rogoeom xopme Han
OKEaHOM BbifBNEHbI 2 BETBU MEXCE3OHHbIE
YBENMYEHNA U 2 BETKM YMEHbLUEHUA BKNaaa
CO 8 CKOO. Nnouwans 06nacTu ysenuueHns
sknana CO makcumaneHa 3umon (30% scen
NNOWanun) U MUHUManNbLHa B NEpexoaHbie
ce3oHbl (8-9%). CesonHble nons sknana CO
8 CKOO vmeloT a0BONLHO BLICOKYIO CTemneHb
aHanoruyHocTu. Hanbonee cxoxumm no
CTPYKTYpe ABNAIOTCA NONA NepexoaHbix
CEe30HOB.

Vorobyov, V. . 1989. Estimating the
contribution of stratus clouds to the
aveiage total cloud amount over the
Northern Hemisphere. Interinst. Coll. Res.
Pap. Leningrad Hydrometeorol. Inst.
102:131-140.

The contribution (in percent) of stratus (St)
to the average total cloud amount (ATCA)
by seasons is studied. The research is
carried out based on the Northern
Hemisphere (0-70°N) nephanalysis maps
for 1967-71. Clouds basically occurring as
a result of vertical turbulent water vapor
transfer and its condensation are referred
to as St. On nephanalysis maps, such
clouds are commonly defined as stratiform
or cirriform, which also covers their
combination with cumuliform. Two
branches of interseasonal increase in the
percentage of St in ATCA and two
branches of decrease were revealed in the
annual variations over the ocean. The area
of St contribution increase is maximum
(30% of the area) in winter and minimum
(8-9%) in transitional seasons. The
seasonal fields of St contribution to ATCA
have rather a high degree of similarity.
Transitional period fields are most similar
with respect to their structure.
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Bopobbes B.M. Mexce3oHHaa naMeH4MBOCTb
30HaNbHbIX XapaKkTepUcTUK obuien
06naqyHOCTN CEBEPHOro NONYyWapnusa No
NaHHLIM Me1eoponorudeckmx UC3).
"Mexsys. cb. Hayu. Tp. JleHuHrp.
ruapomeTteopon. uk-T", 1985. N 90,

C. 18-24.

Ha ocHoBe aHanu3a ocpeaHeHHbIX Mo
[ECATMrpanyCHbIM WWPOTHLIM 30HaM
[aHHbIX 0 cpeaHeM kon-se obuien
obnayHoCTH 1 NOBTOPAEMOCTU Tpex ee
paBHOBENUKWNX rpafaunin aHanU3npyeTCR
MEXCEe30HHanA M3MEHYMBOCTL obnayHoro
nokposa ces.nonywapus. MNpueeneHsbl AaHHble
O pasmMepax nnouianen, 3aHATbIX
NONOXUTENbHLIMA MEXCE3OHHLIMU
W3MEHEHWUAMW cpeaHero kon-sa obien
06NayHOCTH B PasNUYHbIX WHMPOTHBLIX 30HAX.

Vorobyov, V. |. 1985. Interseasonal
variability of the Northern Hemisphere total
cloud amount zonal characteristics (from
satellite meteorological data). Interinst.
Coll. Res. Pap. Leningrad Hydrometeorol.
Inst. 90:18-24.

The interseasonal variability of the
Northern Hemisphere cloud cover is
analyzed on the basis of analyzing mean
total cloud amount data averaged over 10°
latitude zones and the frequency of
occurrence of cloud types. Data are given
on the areas occupied by positive
interseasonal variations of the mean total
cloud amount in different latitudinal zones.

Bopo6bes B.U. CesonHble 0coberHOCTH
pacnpegeneHns 06nakos pasnuuHbix GopMm B
CEBEPHOM NONYWapun NO CNYTHUKOBLIM
naHHbIM. Miccneq. B3anMoaencTeuA mMeso- U
MakpomacwTab. npoueccos B aTMocd. 1
npUMeHeHWe cTaT. MeToaoB B MeTpon. Tp.
Bcec. cumn., Anma-ATa, 20-23 okT. 1981r.
M., 1985. 95-103.

PaccmaTpuBaloTCA Ce30HHble
XapakTEepUCTHKWN pacnpenenexvs

KOHBEK TMBHbIX W HEKOHBEK TMBHbLIX 06nakos
3MMOW U NEeTOM B CEBEPHOM NONywwapun.
MprBoARTCH pe3ynbTaTbl CpaBHEHWA
CpeaHero no WUPOTHLIM 30HaM KONWUYEeCcTsa
06nakoB NO CNYTHWUKOBLIM M Ha3eMHbIM
AaHHBIM, @ TaKXe pe3ynbTaTbl 30HaNbHOrO
rapMOHWYECKOrO aHanmsa Ce30HHbIX
pacnpefneneHnin CpeaHero KonuyecTsa
obuiein 06navHOCTU N NOBTOPAEMOCTH
KOHBEK TUBHbIX W HEKOHBEK TMBHbIX 06nakos.
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Vorobyov, V. |. 1985. Seasonal
characteristics of cloud type distribution in
the Northern Hemisphere on the basis of
satellite data. Investigation of Meso- and
Macroscale Processes in the Atmosphere
and Application of Statistical Methods in
Meteorology. Proc. of the All-Union Symp.,
Alma-Ata, 20-23 October 1981. Moscow.
pp. 95-103.

Seasonal characteristics of the convective
and nonconvective cloud distribution in
summer and winter in the Northern
Hemisphere are considered. The results of
comparing zonally averaged cloud amount
over different latitudinal zones on the basis
of space-based and surface-based data
are given, as well as resulits of zonal
harmonic analysis of seasonal distributions
of the average total cloud amount and the
frequency of occurrence of convective and
nonconvective clouds.



K. Bopobuee B.W.,, ®anees B.C.
XapakTepucTnkn obnayHoro nokposa
CEBEPHOro Nonywapua no AHHbIM
METEOPONOrM4ECKUX CNYTHUKOB.,
"mapomeTteounspaT, 1981. 172 C.

B MoHorpadumn npencrasneHbl pesynsTaThl

nccnenoBaHNA pexnMma obnayHocTH Han ces.

nonywapueM (3a UCKNIOHEHNEM NPUNONAPHON
obnacTi) Ha OCHOBE WUCNONb30BaHNA KapT
HedaHanusa 3a 5-neTHu nepuoA.
PaccMoTpeHbl pacnpenenesuns cpeaxero
KOn-Ba U nosTopReMocTun obuien
o6naYHoCcTH, NOBTOPAREMOCTH TpeEX
rpanaumn obuwero kon-sa obnakos,
cpenHero Kon-sa v NOBTopsAeMocTh 5 rpynn
¢opM obnaxos 1 ACHOro Heba Npyu OCHOBHbIX
TUNax UMpKynauun atmocdepbl Ces.
nonywapwus no BaHrexrenmy-I"npcy. Bee
pe3ynbTaTbl NPeACTaBneHsLl B BUAE KapT U
Tabnuu. PaboTta copepxut o63op
COBPEMEHHOI0 COCTORHWA UCCNEeNOBaHWIA
NPOCTPAHCTBEHHOrO pacnpefienexns
obnayHocTn. Ha ocHoBe Nony4eHHbIX HOBbIX
AaHHbIX pacCMaTpUBalOTCA HEKOTOpPbIe
NpyKnNagHble BONPOChI, Takue Kak
BO3MOXXHOCTb COBMECTHOIO MCMONb30BaHUA
CNYTHMKOBbIX M Ha3eMHbIX AaHHbIX 06
06na4HoCTH, anNPoKCUMaLK
pacnpenenexnin 6anna obnakos u apyroe.

Vorobyov, V. |, and V. S. Fadeyev. 1981.
Characteristics of the Northern
Hemisphere cloud cover from
meteorological satellite data. Leningrad.
Gidrometeoizdat. 172 pp.

Results of studying the cloud pattern over
the Northern Hemisphere (with the
exception of subpolar reginn) obtained on
the basis of nephanalysis maps for 5 years
are presented in the monograph. Results
include: the distribution of average cloud
amount; the frequency of occurrence of
three gradations of the total cloud amount,
and average amount and recurrence of
five groups of different cloud genera and
clear sky. Results are presented in relation
to the main types of the Northern
Hemisphere atmospheric circulation
according to Vangengeim-Girs. All the
results are represented in the form of
maps and tables. The book contains a
review of the state of the art of research in
cloud distribution. On the basis of new
data obtained some applied problems are
considered, such as the possibility of joint
use of satellite and land-based
observations and approximation of cloud
amount distribution.

Bynbdcon A.H. O poctaTouHbix ycnosusax
yCTOMYMBOCTH cnoncTon obnayHocTh no
OTHOWEHWIO K BO3MYLULEHNAM KOHEYHON
amnnutynsl // Tp. 'MppomeTeopon. H.-n.
uenTpa CCCP. 1988. N 298. C. 97-110.

Ha ocHoBe MeTOn0B HenWHenHon
rMapoanvHaMn4eckon Teopmn yCTONYMBOCTH
paccmaTpuBaeTca Bonpoc 06 ycnosuax
BO3rWKHOBEHNA KOHBEK TUBHOM 06naYHoCTH
BHY Tpy 06naKoB CROUCTbIX POPM.
MaTemaTudeckoe peweHve 3anaym
6asnpyeTCA Ha aHanorum mMexay RBReHMeM
3aTONNSHHOM 06NaYHON KOHBEKLIMM W
Knaccu4eckon KOHBEKUUWEN B cnoe
XWOKOCTH, NOAOrpesaemMoit Chunzy. B
TepMUHax KpuTuyeckoro umcna Panes

Woolfson, A. N. 1988. On the sufficiency
conditions of strata stability with respect to
finite amplitude disturbances. Proc.
Hydrometeorol. Sci. Res. Cent. U.S.S.R.
298:97-110.

Conditions for convective cloud formation
within stratiform clouds are considered on
the basis of methods used in the nonlinear
hydrodynamical stability theory. The
mathematical solution of the problem is
based on the analogy between the
phenomenon of "sunk" convection and the
classical convection in the fluid layer that
is heated from below. Necessary and
sufficient conditions for sunk convection
occurrence and of convective cloud system
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copMynunpoBaHbl HeobxoamMblie K
AOCTaTO4HbIE YCNOBUA BOSHWKHOBEHUA
3aTOMNNEHHON KOHBEKLMK, @ TaKXe
npuBefeHbl QOCTAaTONHbIE YCNOBUA
BO3HWKHOBEHWA 3aTONNEHHOM KOHBEKUWM, a
TaKXe npueefleHbl AOCTaTOYHbIE YCNOBUA
auccunaunm CCTeMbl KOHBEK TUBHBIX
obnakos. MokasaHo, 4To crionucTbie obnaka
Manon BepTukansHon MowHocTu (Qo 1000m)
rno6anbHO YCTOMYMBLI NO OTHOLWEHUIO K
NPON3BOSMbHLIM, KOHEYHBIM aMMNNIUTYAHLIM
BO3MYLULEHUAM, W, CneaosaTenbHo,
3aTONNEHHAan KOHBEKLUMA B HUX B NpuHUMNe
HesoaMoXHa. CnegyeT 0xuaaTth Takxe, 4To
B yCnosnax rnobanbHown yCTONNMBOCTH
WCKYCCTBEHHOE BO3ENCTBME HA CNOUCTbIE
obnaka okaxeTcA Mano 3¢ ~HeK TUBHbIM.

dissipation are formulated in terms of the
critical Rayleigh number. It is shown that
strata of small vertical thickness (to 1000
m) are globally stable with respect to
arbitrary fir ite-amplitude disturbances.
Hence, sunk convection in them is not
possible in principle. It is to be expected
that strata modification will not be highly
efficient under conditions of global stability.

Bynbgeon AH. Hucnennas monens
passuTUA 6e300XAEeBOro KOHBEK TUBHOMO

obnaka. "Tp. MapomMeoTeopon. H.-u. ueHTpa
CCCP", 1982. N 249, 50-61.

KpaTko M3noxXeH anropuT™M YWCHEHHOT O
PeWeHnA NNOCKUX yp-Hui rny6okon
KOHBEKUMM, BKNIOHaloWwmx ¢asosble
nepexonbl BoAbl, C NOMOWbIO AUBEPrEeHTHON
KOHEYHO-Pa3HOCTHOM CXeMbl
Nakca-Bernpocdda. Mpusenero onvcanune
YUCNEHHOrO 3KCNEPUMEHTA,
Mopaenupylouero pasesuTue, spenyio gasy u
pacnag 6€300XNeBoro KOHBEK TMBHOIO
obnaka. lMokasaHo, ¥ 4To BO BpEMA dasbl
pasBnTUA obnaka ero BepTUKaNbHbLIA

UMY NbC OCTABAsICA NONOXUTENbHbLIM,
3HEpPrvA KOHAEHCAUN MOHOTOHHO ybbiBana,
a OTHolweHWe nnowanun obnaxka k nnowaau
HACXOASALLEro CyXoro Bo3ayxa MOHOTOHHO
BospacTtano. Bo Bpema ¢asbl pacnana
obnaka ero cpeaHwA BepTUKanbHbIA
UMNYNbC OCTaBanNCA OTPULATENbHbIM,
QHEPrUA KOHAEHCAUMN MOHOTOHHO
BO3pacTana, a oTHoweHWe nnowaaun obnaka
K nnouann HMCxoasuwero Cyxoro sosnyxa
MOHOTOHHO ybbiBano. ®asa 3penoro
passnTua obnaka ¢ AOCTaTO4HOM
TOYHOCTLIO COOTBETCTBYET HYNeBoMy
CpefiHeMy BepTUKarbHOMY WUMNYIbCy
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Woolfson, A. N. 1982. A numerical model
of non-precipitating convective cloud
development. Proc. Hydrometeorol. Sci.
Res. Cent. U.S.S.R. 249:50-61.

An algorithm is briefly described for the
numerical solution of the deep-convection
one-dimensional equation involving water
phase transitions using the Lacks-Bendroff
divergence finite-difference scheme. A
numerical experiment is described that
models the development, mature, and
decay stages of a nonprecipitating
convective cloud. It is shown that, even
during the cloud development stage, the
vertical impulse remained positive,
condensation energy monotonically
decreased, and the relationship of the
cloud area to the area of dry downgoing
air monotonically decreased. During the
cloud decay phase, its net vertical impulse
remained negative, the condensation
energy monotonically increased, and the
relation of the cloud area to the area of
downgoing dry air monotonically
decreased. The mature cloud phase rather
accurately corresponds to the cloud zero
net vertical impulse, to the minimum of
condensation energy, and to the maximum



obnaka, MUHUMYMY SHEPruM KOHAEHCAUUK U
MaKCUMYMY OTHOWEHUR Nrowiaan obnaka K
NNoWLafAn HUCXOAALLEro Cyxoro Bo3ayxa.

of the relation of the cloud area to the area
of descending dry air.

Bynodpcon A.H. DHepreTudeckun Meton n
€ro NpYMEeHeHUe K YCMOBUAM passuTHA
KOHBEK TMBHOM obnayHocTu. "Tp.
MappomeTteopon. H. -u. uentpa CCCP", 1981.
N 238, C. 49-63.

Wcnonb3osaH MoANGULNMPOBAHHLIA
9HepreTUYEeCKUi MeTOf, pa3BUTLIN B
paboTax PuyapacoHa, MpaHaTtns v
Tennopa,s KOTOPOM TYpOyNeHTHbie NOTOKH
Tenna U UMNYNbCa BbiPaxalTCH C NOMOULLIO
nonNy3aMnNMpU4ECKon Teopun
TypbynenTHocTW. B cnyuae, xorna

KOHBEK TUBHaR 06navHOCTL pa3suBaeTCs B
HENOABUXXHOM, HACbILLEHHOM Cnoe
naeansHoOM aTMoc@epbl, OrpaHUYEHHOM
TBEPALIMW CTEHKAMW, KUHETUYECKan
3HEPruf NyrbCaUMOHHOMO ABUXXEHUA
BO3pacTaeT ToOraa W TONbKO Toraa, Korpa
T-pa obnayHoro Bo3nyxa ebile, Yem T-pa
ero okpyxeHua. Tem cambiM aANA QaHHOW
3aflayy NOKa3aHa 3KBUBANEHTHOCTb
9HepreTU4ECKoro MetToaa v Metoaa cnos. B
OTnMuMe OT METOAA CNOs IHEpPreTUHECKUA
MeTOA NO3BONRET 3aKMIOYNTb, HTO
AUCCUMNAaLUA SHEeprum, NOCTORHKHLIA CABUIN
BeTpa n KpynHomacwrabHana aveepreHuma
0KasbIBalOT NoaasnsiolLee BO3AENCTBUE Ha
pa3snTHE KOHBEK TUBHOWM obnayHoCTw.

Woolfson, A. N. 1981. Energy method
and its application to the conditions of the
development of convective clouds. Proc.
Hydrometeorol. Sci. Res. Cent. U.S.S.R.
238:49-63

The modified energy method is used
(developed by Richardson, Prandtl, and
Taylor), in which turbulent heat and
momentum fluxes are expressed with the
help of the semi-empirical turbulence
theory. When convective clouds develop in
a motionless saturated layer of ideal
atmosphere enclosed in hard walls, pulse
motion kinetic energy increases only when
the cloud air temperature is higher than
that of the surrounding air. For the problem
under consideration, the energy method is
shown to be equivalent to the slice
method. The energy method, unlike the
slice method, leads one to conclude that
energy dissipation, permanent wind shear,
and large-scale divergence inhibit the
development of convective clouds.
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Eropos b.H., Usanosa UWU. WccnenosaHue
CTaTUCTUYECKUX XapaKTepUCTUK
06NaYHOCTH MO AaHHbIM Cy 0B NOroAb! B
CesepHort ATnanTtuke. "Tp. ['n. reodus.
obceps." 1986. N 488, C. 51-58.

Mo nawHbIM 5 CTauvoHapHbIX CyaoB noroab
8 Ces.ATnanTike 3a nepvon ¢ 1953 no 1982
I. NOMNyYeHbl CPeaHne MECAYHbIE 3HAYEHWUR
obuiero Kon-sa 06nakoB 1 06nakoB HUXHEro
fpyca. PaccMoTpeHa ux BpeMeHHas,
NPOCTpaHCTBEHHaR U MeXAYyroaosan
U3MeH4NBOCTb. MiccnenoBaHo cooTHOWEHWE
Mexay obwum kon-soM 06n1akoB KU KOMN-BOM
obnakos HWxHero spyca. [laHa
NpUBNUXKEHHaA oueHKa NPOCTPaHCTBEHHOW
aBTOKOpPENALMOHHON ¢h-Unn cpeaHmxX
MECHYHbIX 3HAYeHU Kon-Ba 06NaKos Hapn
akeaTopven Ces. ATnaHTuKWN.

Yegorov, B. N., and I. I. lvanova. 1986.
Investigating statistical characteristics of
clouds from the North Atlantic Ocean
Weather Station data. Proc. Main
Geophys. Obs. 488:51-58.

Monthly averages of the total and low
cloud amounts were obtained on the basis
of data for five North Atlantic Ocean
weather stations for the period 1953~-1982.
Their time, space, and interannual
variability is considered. The relationship
between the total cloud amount and the
low cloud amount is considered. An
estimate of the space autocorrelation
function of monthly mean cloud amount
over the North Atlantic is given.

3abonoukan T.H., Kpouak C.A., Pyabko
I0.C. BogHocTb 1 ¢asosoe cocTosHUE
obnakoB pasnnyHbix ¢opm. - “Tp. Ykp.
pervoH. HAU IMockomruapomea®, 1987.
N 221 C. 50-58.

Ha ocHoBaHW# camMoneTHOro 3oHAWpOBaHURA
06na4YHOCTH Ha CeTeBbIX NYHKTaX YKpauHbl
3a 1950-1964 rr. n uccnenoBaTenbCKMX
nonetos AMM YkpHUU 31 1960-1982 rr.
nonyYexbl AaHHbIE O BOAHOCTU M ¢pa30BOM
COCTORHWM 06NaKoB pasnuyHbix opM.
PesynbTaThl npencTaBneHbl B 3aBUCUMOCTH
OT T-pbl, TONWMHLI 06naka, Ce3oHa rona.
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Zabolotskaya, T. N., S. A. Krochak, and
Yu. S. Rudko. 1987. Water content and
phase state of different cloud types. Proc.
Ukrainian Region. Sci. Res. Inst.
Goskomgidromet. 221:50-58

Data from clouds of differing water content
and phase states were obtained from
aircraft soundings over the Ukrainian
station network over the period 1950-64
and over the Experimental Meteorological
Site of the Ukrainian Hydrometeorological
Scientific Research Institute from 1960-82.
The results are presernted for various
temperatures, cloud thicknesses, and
seasons.



Xenumn A.A. O neTepMUHUPOBAHHOCTH
rny6okon KoHsekumn 8 aTMocdepe //
AKTuB. BO3AENCTBUE HAa aTMOCE. NpoLecchl
8 Monpasun. - Knwwkes, 1989. C. 87-95.

O6HapyxeHo, 4TO pasnuyHbie BUab!
KOHBEKUMW B aTMOCdepe: XxaoTU4eckan u
perynsapHas, menkas u rnybokas - 910
06bI4HO NpORBREHUA perynapHOn
Me3omMacwTabHoN RYENKOBOW KOHBEKUWN,
Habnionaemon B YUCTOM BUAE B none
obnayHocT Han okeaHamw. [Mockonbky
Ky4eso-noxnesble obnaka, Kak NposBneHue
rny6oKow KoHeeKuuKn, 06pasyioTCA B 30HaX
BOCXOARAMX OBVKEHUA OTKPbITbIX
Me3oMacwTabHbIX AYeeKk, MOXHO FOBOPUTL O
NPUHLUMUNMANBEHOM BO3MOXHOCTH
AeTepMUHNPOBAHHOO NPOrHO3a
MecTononoXxewns Cb Ha HECKOMNbLKO 4acos,
T.e. npenesnom npepckasyemoctu Cb
CNYXWUT BPEMSA XXWU3HW Me3omacwTabHown
AYENKW.

Zhelnin, A. A. 1989. On the determination
of deep convection in the atmosphere.
Modification of Atmospheric Processes in
Moldavia. Kishinev. pp. 87-95.

It was found that different types of
convection in the atmosphere, such as
chaotic and regular and shallow and deep,
are usually a manifestation of regular
mesoscale cellular convection that is
observed in the cloud field over the ocean.
Because cumulonimbus clouds, as a
manifestation of deep convection, are
formed in areas of mesoscale open-cell
ascending motions, there is a possibility of
deterministic forecasting of Cb location
several hours in advance, the limit of Cb
predictability being the lifetime of a
mesoscale cell.

Xypasnesa B.A. HazemHble uamepenuns
N3nNyyaTenbHoM CNOCOBGHOCTU U HEKOTOPbIX
Apyrux csoncTs NepucTbix obnakos //
Panunau. ceoicTea nepucTbix 06nakos. M.,
1989. C. 112-130.

B centabpe 1981 r. nupapHo-
panMoMETPU4ECKMM METOAOM NPOBEAEHO
nccrnenosaHne ONTUHECKMX, PaanaLMOHHbIX
N HEKOTOpPbIX PUINHECKNX CBONCTB
nepucTon obnadHocTun. Msmepena
n3ny4yaTenbHaa CNoCoOHOCTL - OHa
Bapbuposana ot 0,1 no 0,75 co cpenHum
3Hayenvem 0,3, MonyyeHbl 3HepreTuyeckune
CNEKTPbl NPOCTPAHC TBEHHbIX
HEOQHOPOAHOCTEN ANA APKOCTY NEPUCTOM
obnayHoCTN. Ha OCHOBaHUM CBA3WM NEOHOCTH
obnaka ¢ uanyyaTenbHon CNocobHOCTLIO
Ons BLICOKOropHOWM MecTHOCTHU Kuprusum
OMPEAENEHO CpeAHee 3HaueHve nengsanaca:
5-30 r/M nenHocTi: 0.005-0,03 r/M
HaneHa TemnepaTypHas 3aBUCUMOCTb
nefnosanaca oT T-pbl 06naka, NOCTPOEHb!
BEPTUKANbHbIE NPOGUNM NEQHOCTH BHY TPU
obnaka. lpoeeneHo cpasHeHWe pe3ynbTaToB
C AaHHbIMW Opyrkx MCCNenoBaHWA.

Zhuravlyova, V. A. 1989. Surface
measurements of radiating power and
some other parameters of cirrus. Radiation
Properties of Cirrus. Moscow.

pp. 112-130.

Lidar and radiometer methods were used
to study optical, radiative, and some
physical properties of cirrus clouds in
September 1981. The emissivity was
measured. It ranged from 0.1-0.75 , the
average being 0.3. Power spectra of space
inhomogeneities for cirrus brightness were
obtained. The average value of ice storage
was determined to be 5-30 g/m? and ice
content to be 0.005-0.03 g/m® on the basis
of cloud ice content relationship with its
raciating power for a high-mountain area in
Kirghizia. The temperature dependence of
ice storage on the cloud temperature was
found, and vertical profiles of ice content
within the cloud were plotted. The results
were compared with those of other studies.
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3unuenko A.B. CpasHenue pacyeTos no
MORAENAM KOHBEK THBHbIX 06nakos mexay
co6owt 1 ¢ AaHHbIMK Habmoperwi // Tp. .
reocpus. obceps. 1988. Buin. 517. C. 55-63.

MpoBoaUTCA CpaBHUTENbHLIA aHanU3
pesynbTaToB pacyeTos NO [ABYM YUCNEHHbIM
MOAENAM KOHBEKTHBHLIX 06NakoB: Moaeny,
NPUMEHSABLLENCA KaHafCKUMN
uccnepnosaTenamMy, U Monenu
paspaboTanHoi B [TO. [Ina cpaBHerus ¢
TEopeTUYECKUMW pesynbTaTamMu
Ucnonb3yloTcA pekoMeHaoBaHHbie BMO
AaHHble HabnioAeHW 338 KOHBEK TMBHOM
obnaurocToio. MokasaHo
yAOBNETBOPUTENLHOE COMnacoBakne
pesynbTaToB pacyeToB Nno MoaensM Mexay
coboi 1 ¢ AaHHbIMK HabnoAeHWA.

80

Zinchenko, A. V. 1988. Comparison of
calculations of convective cloud models
and with observed data from Global
Atmospheric Tropical Experiment 261st
day. Mathematical Modelling of
Atmospheric Convection and Modification
of Convective Clouds. Proc. Main
Geophys. Obs. 517:55-63.

A comparative analysis of computation
results using two numerical models of
convective clouds (a model used by
Canadian researchers and one developed
in MGO) was undertaken. WMO
convective cloud observation data were
used for comparison with theoretical
results. Satisfactory agreement between

model results and observed data is shown.
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