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e

Kleventh session of tke Commission on the Dateruina
tion of th
Age of Geological Pormatfons. Ixv.AN Kaszakh «S3Re Set.geol, n:.;?lsén“

62,
MIRA 1
(Geological time) ¢ 512
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RUMYANTSEVA, Tamara Aleksandrownaj MONICH, V.K,, doktor geol.-miner,
nank, prof., otv, red.g NETEK)YL I.I., red.; LHUDYAKOY, 4.C.,
tekhn, red.

{Geology, pctmm and genetic charucteristios of. the

Rulikha deposit i{n the Rudnyy Altai] Geologiis, petrografifa i

geneticheskie ogpbennosti Rulikhinskogo mestorustdeniis na rud-

nom Altae, Alma~Ata, [3d-vo Aka®tewek Kasakhskci SSR, 1963.

146 p. . (MIRA 16:5)
(k1taf Mountains-=(eulogy)
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NELYBAYEVY, Abdrakhman Kurlybayevich; ICRICH, V.K., doktor geoclogo-
miner, nsuk, prof., otv. red.; KRESTERUVA, I.I., red.;
KHUDYAKGV, £.G., tekhn. red. '

{Granitoids of tho Paleozoic intrusfve complexss of the
northwestern part of the Lake Balkhash regfon (:entral
Kezakhsten)] Granitoidy paleozoiskikh intruziwnskh komplek-
8ov Severo-Zapadnogo Pribalkhash'ia (TSentral'n7i
Kazakhstan). Akina-Ata, Izd-vo AN Kazekh, SSR, 1963. 219 p.
(ML 16:11)
(Balkhash Lake region—Granite)
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MONICH, V.K.; PEKARSKAYA, T.B.; SEMENOVA, T.P.; IVARQV, [.I.

Elsvanth seasion of the Commigsion on the Daterxinmation of the

Lbsolute Aige of Geological Pormatfons attached to the Departasnt

of Ceological and Geographital Sciteances of the Academy of Sciences

of thﬂ U.S.S.R‘ I‘V. AR Ssm. sﬁrogﬁolo 28 n°o6‘129-133 JQ

'63, (MIRA 16¢8)
(Geological time)
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PONGHAREY, V.D,j MORICH, V.K.; NURLYBAYEV, £ N.; NI, LB
SOLENKO, T,¥,.; PACEENEG, £,G.
Nepheline rocks of the Virgin Territory as a comprebensive
rav material for the produciion of aluminum oride, soda
producte and cement, Vest. AN Kazakh. SSR 18 ro.4t23-31
Ap t62, (MIRR 16:11)
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Geological time acale of 1963. Izve AN Kazakhe SSR, Sar, geole nauk m)?.
58110-112 63, (MIRA 17¢l

l.Institut geologicheuklkh nauk AN KazSSR, Alma-Ata i Kazakhskiy ins-
titut mineral'noge syr'ya, Alna-Atee
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MONICH, V.K.; STAROV, V.I.; KELIKEOV, V.D.

Comparative study of potassiim feldspars from the intrusions

of the Uspanskayas and Karatas-Gul'shadekaye ronss, Trudy Inet.
l.nauk AN Razakh.SSR 7:293-300 1'€3,

geotne i (MIBA 17:9)
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WGRLIREYEV, Koliog MOKICH, V.K. [decersed]s PANCHEEED, AJG.

Kew data on the reoloay of the Hubmsadyr Mageif cf alkell rocks.
lev. AH ¥azakhe SGR. Seére geol. 22 nol l:57-61 Je-F 65.

(MIRA 18:6)
1. Institut geolagicheskikh nauk izm. Kele Satpayeva, g. Alma-Ate.
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BEDR(V, G.I. [deceascd);(HiuiiCli, V k. [decessed]d HULIKGVEAIY, KT

GRAZIENTSEVA, AF, i PEi.Cva, HJPo3 BMACZHINA, ALG.

Intrusion of Toparsk cumplex in ohet,.,kij District »f centrai
Kazakhstan, Trudy Inst. geol. nauk AN Fazekh, SIR 12:43-73
6o THIEA 199)

.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135110018-0"



"APPROVED FOR RELEASE' 03/13/2001 CIA-RDP86- 00513R001135110018 0

JT;‘-"%FE}RI il G T e Tis e mmmﬂt m&'ﬁamﬁmﬁfm{mmm‘aﬂa SH AR BN HAREE N R EEE R TR
';‘nl”!‘-: _ ¥ «r : L4 .

v

STAlUN, ViI.; MOKICK, V.K. [deceased]y GERNT, I.1.; KULINICH, V.B,

Potrssfum feldspar of some of the d‘f“eren. ege intruaiocns,
Trudy Inst. geol. nauk AN Kazaekh, 3SR 12:108-112 165,
(“THA 1819)
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'AUTHOR: Monid, A, G.; Benvakovskiy, M. A.; Smolyarenko, D. A.; Sivusov, G. V.; I
TkachenRo~th=¥ry-piyakonova, V. §.; _Popov, P. 1.} Pakudin, V. P.} tmlrtmhyu, §. Ay ! .
Sosipatrov, V. T, . _ . <1 - -

TITLE: Production testing of OBY\} cold rolled low carbon steel'

[

SOURCE: Metallurg, no. 3, 1966, 27-28
TOPIC TAGS: 1low carbon steel, deoxidation, cold rolling, quality ccotrol / 08Yu steel

ABSTRACT:' Production testing was carried out on nonaging 08Yu steel sheets at the -
Cherepovetsky Metall cal Plant and the results were compared to the norms set by ¢
GOST 9045-59, Meltin? vas carried out in single-grooved Martens furnaces of average !
capacity; deo dation\ﬁy ferromanganese wvas :done in steps--50% in the furnsce and 50%
in the ladle; Al was also introduced in the ladle in quantities of{ 0-150 g/T of
steel while full deox.dation was accomplished by the addition of AlYdellets in quanti-
ties of 900~1000 g/T. The chemical composition of 08Yu steel compared favorably with |—
the standards set by GOST 9045-59 (experimentally--C=0.04-C.08%, §i20.01%, Hn=z0,32-
~0.38%, 620,009-0.016%, P=0.01-0.015%, Cr=0,01-0,03%, Nix0.03-0.07%, Cuz0.02~0.07% and
Al®0,02-0.058). Ingots weighing 14T were hot rolled 15-18 passes into slabs of -

UIJC: 621.771.24

Card 1/2
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cold rolied to a/maximum of 66V reduction into sheets of 2.5-3.5 wn thicknoss and 1040+

‘~1l430 om ‘width ealing was done at 550°C for 10 hrs at a heating rate of 15°/hr
and cooling was at 69/hr. The final operation was a finishing pass at 1.0-1.3% reduc-i
tion. Tests made on the sheets after aging at 200°C for 30 min substantiated that
tha steel was nonagiug. The shoets performed well in stamping tests {ch were run un~
der the stamping condi.tions used at the Gor'ky Automotive Plant. Orig. art. has: 1

:wl". )
"SUB CODE: 1I,14/ SUBM DATE: none

.135-1.'00 m th(ckoé:: and 1070-1430 s= width on & 1150 bloom. These slabs were next
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FONIEOWSKI, EDWARD

POLAND/ et eal Techuology. Chentesl Products and Thefr I-9
Application - Gilicates. Glarg. Caramics. Binders.

Abs Jour : Referat Zhur - Khioiye, %o &, 1957, 12681

Author : - Monfkowski Edward

Title : EXgericuce with and Conclusions Derived frem Accelerated
Lging of Coacrete at the Building Site

Orig Pubs : Doswiadczonfa 1 wntocki z przyspieszonego dojrzuewania

betonow na placu budowy. Busown. przemysl., 1956, 5,
Fo 7-8, 29-33 (Polfch)

Abstract : For the purpose of speedisg up building opcrations it fs
recorniended to produce the structural coupoucut parts di-
rectly at the tuflding eite on cemdition of careful se-
lection of raterials, addition of CaCip (in winter) aud
heat treatrents at teuperatuves up to 759.
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Conclusions and pencralizations concerning tle construction of a cartarn in Warsaw.
tte 1o p.l}.

(RIGQICTWO PHAENYSIORE. Vol €, Hoo G, June 1957. Warstawa, bol.ond)

Si: Vonthly List of East Europeen Accessions (EZAL)Y 1£, Vol 6, lios 10, Cctober 1957+ Uncle

P I AL et TS o (T E i g IR R
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MCNIKOWSKI, B, s

TECHMOLOGY
. PERIODICAL: auncmucme mmsm 'YolL. 7, no. 8, Aug. 1958

MNONTFOWSKI , E. BExperience acquirci in constructing warehouses anci fndustrial
sultisectional buildings from prefebricated parts. p. 1.

! . J . i Em) IC Vol 8 NOe &Q
Wonthly Ldst of East European Accessicna ( Ap:‘il 19ch, Unclass

bR IO
N ST
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MOLIKQUSKI, R,

*

TECHROLO 3 g ' -

FEPIOTICALy  WUDOWNICTHO PEZAMYSIOWE. Vol. T, ro. 9, Sept. 1959

TR OK
HOUIROWSKI, E. Experfe:ce acqraired ir conatructing warehouses anc irdustifal

mltisoc'timal tvuildings from prefabricated parts. Pt. 2, p. 5

FYonthly List of Esst Suropean Accessions (EEAL) LC Vol. 6, ro.l

April 1959, Unclass )
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_HONIKGWSKT, Edward, mgr ins. (Warszmva)

Training course of the Warsaw Rranch of the Association of
FPolish Building Engineers and Technicians at the Admini=
stration of Industrial Building of the city of Warsmr.
Prregl tudovl £ tud miestk 33 no.6t364-365 Jet6l.
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MQUIKOWSKI, Bdwerd (Warszaws)

Roof of & wothbop hall in the form of a double~curved
hanging shell, Przegl budowl & bud mieazk 23 n08¢iE1~
486: Ae'élq,
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Tyroglyphidae, insects noxious to food, and their exertminationm, p (38, (PRZEMYSL KCLNY )
I SEOZT«CZY, Warszawa, Vole 8;’ NGe 12‘; DeCe 19511-)

S0t Monthly Liet of East Furopean Kccessions, (EEAL), I£, Vol. L, no. ;E', an. 1955,
Uncle !
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TOLLHD/Cheidenl Technologye Chenfenl rrccucts nnd
Their Ususe vart III, Foo!t Intustry.

ibs Jour t Ref Zhur-Khinfyr, Ho 15, 1958, 51944
[nthor 1 Wlockowska, Elzbietaj Lonikowski, Kazinierz

~ Inst i - _
Title s Phosphataso Test for lent and lfant Produchs.

Orig fub ¢ Moczn, fanstw. zakle hige, 1955y 7, to 1,
79-88

Lbstract ¢ Lpplicntion of thu alkeline phosphatase
(T) £itration 2s cn indfcator of deproc
(sufficioncy) ol thornal trestient of
rieat an” nment procucts has beon cxplained.e
It was cstablished thet no I wns resent
{n reat products heated to > 709 ?posf.tf.vo
raaction for I coul® be induccd by bactoriale

.Card t 1/2
109
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HILLEIC, Lndriﬁj;. mRIKOUSKI, Kazimiora
Hydrolytle decomwposition of phytin compounds during the production
of bakery goods. I. Acta pol. pharm. 28 no.5t441-444 61,
1. % Zakladu Nauk{ o Srodkach §posyvaflyoh Aksdenti Medycmnaf v

‘Lodzi Kierownik Zakladu: prof. dr K.Monikowsdl.
(INOSITOL chem) (BREAD chan)
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MONIKOWSKT, K.§ BEDNAREK,W.; BODZAK, M.

Eatimstion of methyl bramide residues in foods treated with this
preparation. Cesk. hyg. 10 no.3t196-205 My °55.

1. Bromatologicky ustav Lekarske akademnfie v Lodal & Vyskum:e
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Title

Periodfcal

Abstract '
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Submitted

Dzerdzeyevskiy, B. L., and Monin, A. 8.
Standard schemes for the gereral circulation of the atmosphere {n
"the Northern Hemisphere and the index of circulation

Isv. AN 888R, ser. geofiz., No 6, 195k, pp 562-5Th

The wuthors descride indices of circulation calculated along the
parallels of latitude of the Northern Bemispbare at heights cor-
responding to 500 and 700 mb pressure. They analyze their cononec-

~ tion with the elementary circulatory mechanisms. They establish a
close dependence of the values of the index of circulation upon a
shift 'of the elementary circulatory mechanisas.

1 Geography Institute and Geophysics Institute, Acad. Sci. USSR

" Pebruary 2, 195
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Author : Monin, A, G.
Title t Diffusion with finite velocity
Perfodfcal ¢ Izv. AN 8BSR, Ger. geofir. 234-248, May-Jun 1955
¢ The author considers turbulent diffusion to be the reault of the action of

Abstract
: ' currente and jets chaotically dfstributed fn the medium. jje distinguishes
-several types of jet currents differing in wagnitude and direction ot veloo-
{ty of the current. He assumes that the coordinate of & ¢ lfusing particle
and the mumber of the jet type in whick {t {s found form a Merkov rardaon
process.. In the presence of Jet currents of Just two types differing in

the direction of velocity of the current, the diffusfcn ig described ty means
of ‘the telegraph equation. The authcr thanks A. M. Qbukhov. Ceven refer-
ences; e.g. A. 6. Monin and A. M. Obukhov, "Dimensicnless charecterfc<:=g cf
turbulence in the ground layer of the atmosphere," DAK 835k, 03, Xo 2, 1357

Institutfon: Geophysical Institute r Academy of Sciences UGSH
Sutmitted :- June 15, 195k '
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by A. 8. Monin, Institute of the Physics of the Atzos~
, phere, Academy of Sciences USSR, Izvestiys Akadem{{
- Bauk SSSR, Seriys Geofizicheskaya, No 12, Be_c 56,
4 m’;ﬂh :

i The authar stuifes the solution of & hyperbolic equaticm of turbuleut
#iffusion in the surface layer of air with peutral stratiffcation. The
éiffusion of swoke of neutral temperature from & smokestack vas studied
88 4n example. An equation of diffusiocn gemeralized for cases with an
ariitrury tewpsrature of air stratification is presented.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135110018-0"



"APPROVED FOR RELEASE: 03/13/2001

i B o 0 AR e S

| CIA-RDP86-00513R001135110018-0

_ EiEEe A R CYST SN EaR a1 HTE RO T P TS
e it EAL U DI MG R T e S MRS SR A RO R DS BTN
‘ e i R R e T e R B D TR

«

2

i}}’ioﬁf.;é N f“f '

60-33-1/3
AUTHOR:  konin, A.S.

TITLE: A -Seni-Empirical Theory of Turbulent Diffusion
(Poluempiricheskay& teoriys turbulentnay a1ffaztt)

PERIODICAL: rmdg geotizicheskogo muum/,“‘fg%ﬁi L nauk 33,
pp. 3-AT (USSR)

ABSTRACT: Thie is an analysis of solutions of & parabolic
equation for diffusion describing the distribution of
,concenhratiom of diffusing admixtures when several’
admixture sources are prasent. A number of schemes for
determining the coefficient of turbulent diffusion in the
troposphere and the near-surface layer of air are examined.
The author drawg an snalogy petween turbulence and
molecular giffusion and discusses. & suitable equation for
dirruston in the atmosphere, diffusion in = field of
homageneaus turbulence, diffusion in the case of & near-
gurface layer of & non-stratified nature, diffusion In &
thermally non-homogerneous near-gurface layer of air,
the variatfons in velocity of the wind with altitude.
There are 1l flgures, 1 table, and 13 peferences, of whieh
j1 are Russian, 1L English and 1 German
Library of Congress
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Akademiya nauk SSSR. Institut tiziki atmoafery

Raboty po dinamichesk meteorologil (Works on Dynamic Meteorology}
Moscow, Izd-vo AN 888R, 1958. 186 p. (Sertes: Itsf Trudy, VYP. 2)
1,500 coples printed.

Rosg. BS.t I.K. Kitel®, Corresponding Member, USSR Academy of
cfences; Ed. of Publishing Houset K.P. Gurov,

PURPOSE: The issue of the Institutes®Tewdy [ Transactions] is
{ntended for scientists and research workers engaged in weather

forecaating and climatology. )

COVERAGE: This collection of articleg represents the results of
12 studies in dynamic meteoroclogy, carried out from 1351
through 195&. They treat weather forecasting techniques using
the methods of dynamic meteorology as well as general
theoretical questifons in the study of climate. All authors,

Card 1/%

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135110018-0"



13 gy

"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135110018-0

‘Ziil | B BESNETEANS BHREG L SR S WART Lk

A e

i el A 1 R R R G T R i R R A SR T R I

i)

P

. ‘Works on Dynamic Meteoralogy sSov/1837

except N.I. Buleyev and A.D. Christyakov, are associated with
the Geofizicheskiy institut (Geophysical Institute of the
Academy of Sciences}. A.D. Christyakov and N.I. Buleyev are_
agsociated with the Tsentral ‘nyy fnstitut prognozov (Central
Inszisutw of Porecasts), GUOMS, References accompany each
article,

TABIX OF CONTENTS:
Foreword 3

Blinova, Ye.N. The Theory of the Annual Rate of Non-zonal
Gireulation of the Earth‘s Atmosphere . )

Obukhov, A.M., ané A.S. Chaplygins. Change in the Barfc
?i{e¢ld fa the Middle Troposphere 23

Monin, A.8. Transformations of Kﬁergy in the Zonal Circu-
iation of the Atmoaphere 50
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Works on Dynamic Meteorology sov/1837

Blinovn,:!o{ﬂ. ‘The Bffect of Non-linear Terms in the Equations
of Thermohydrodynamics When 3olving 8 Problem Dealing With

the Long-range Porecast of Meteorologic Elements 54 :
Buleyev,'ﬁ.lt, and 0,1, Marchuk. The Dynamics of the Large- '

scale Atmospharic Processes 66
Blinova, Ye.N., and 0.1, Marchuk. The Theory of the Annual

Kate of a Purely Zonal Circulation 105
Marchuik, G.I. The Annual Rate of the Circulation Index 11k

Karchuk; 6.I. The Large-scale Thermohydrodynamic Procéaaea
in the Baroclinic Atmosphere 119

Marchuk, G.I., and N.M. Kireyeva. The Problem o. Bxpansion

By Small Parameter of the Solutions of Bquation Systems
1n Hydrothermodynamics as Related to Atmospheric Processes 1k2
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AUTHOR ;MO0 0 der—Sv—e

PITLE: The Btructure of Turbulence in the Atmosphere (Struktura
atmosfernoy turbulentnosti)

PERIODICAL: Teoriya veroyatnostey i yeye primeneniya, 1998, Vol 3,
Nr 5, pp 285-317 (USSR)

ABSTKACT: The theoretical and experimental data are given for the
atatistical characteristics of random fields of wind velocity
and turbulent fluctuations of temperature in the lowest layer
of the atmosphere, Components of wind velcocity u, v, W,
along the Descartes coordinates x, ¥y, ¢z and temperature T
are considered as the random functions of the ccordinates
x, ¥, & and time ¢ . The fluctuations are considered on
one and two space points so that the values of u, v, w and
T can be considered as stationary. Therefore, when the mean
direction of wind is represented by the axis x , the ex-
pregsion (1) can be formulated. The relation of the turbulent
friction T to the turbulent heat flow ¢ can be defined as
Eq.(2). The expressions rgpeed of friction® o= (t/p)s and

Card 1/10
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The Structure of Turbulence in the Atoosphere
"temperature flow" q/cpp are introduced in order to define

the distance L (Eq.%, where « and « are constants), The
mean values of the wind velocity and temperature are expressed
a8 Eq.(4) where z, - "degree of roughness"of the ground sur-

face, Two conditions of the stratification are expressed by:
q<0, L>0, ’£>O® - stable, ¢>0, L<O, ?((0 - unstable,

The unive~sal function f£({)} is related to the Richardsan No.
as shown 1n Eq.(5) and its properties are shown in Fig.l, The
turbulence coefficient (7) can be found from the formula (G)
by substitution of the formulae (2-%). The probability dis-
tribution of the values of fluctuation:

] v 1 e
 , ¥ , ® and T at & point in the space

vq vx V.f zilti
depends only on the vertical ccordinate at the point é-f— .
a %
As the distributions of g—' and -g« ere symmetricel, their
X kS
standard deviations Sg . Sg s ¢an b2 defined, The
Card 2/10 o Ve
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The Structure of Turbulence in the Atmcsphere
relations of % to Ri are shown in Fig.2, The examples of

-4

the probability distribution of w in the unataoble (a),
sndifferent (b) and stable (£}, stratifications are shown in
Fig.5. Ag can be seen from the graphs and table on p 29¢,
the asymmetry of distribution of w' fncresses with an in-
crease of the unstable conditions. The kiaetic energy of
the turbulence can te calculated from Eq.(3). S8cme of the
rasults are shown in Fige.4 and S, The sesond moments of

u', v', w' and T' cen be teken as in Eq.(2). The correla-
tion ccefficients Ty w and Ce.p can be expressed os the

y b
function { (or Ri) (Fig.2, d, e). The <hird moment can

be written as Eq,{9) and is related to the =z° compoaent of
the turbulent energy flow. The third moment is included in
the equation of equilibrium of the turbulent energy (10),
where € - rate of dissipation of turbtuler.t energy intc heat.

Card 3/10
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Fron Eqs,(2-4, ang 9) the Eq
the determination of vertica
the values D'(%) and 1/x
order to facilg ate the cule
introduced, Thus, between t
ence of wing velocities grnd

Eq.{12) or Eq.(13). The mean Squares of the Eqs,(12) ang (13)

are given in Eq.(14), where

The parameters of furbulence
val, € and K depend on
meters are defined in Eqs,(1
temperature conductivity),

the differenceg in space can

. ®hich represcnt the
Gel& 0 GEILIE

isotropic functions of the argument r/q » The spatial

APPROVED FOR RELEASE: 03/13/2001
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tnogphere

.(11) car be formed, showing that
1 diffusion of turbulent energy,
£'(¢) should pe equal, In
ulalions the 2-point method is

he two points of flow the differ-
temperature car be shown ag

Aui » Sgu. =~ ¢tomponents,
b3

in relation to the inert inter-
the height o - These para-
6) and (17) (¥ - the molecular
The precbability distribution for
be found by corsidering the

are represented by the corponentg
T, re-r;5=0 and
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S0V/52-3-5-3/8
The 8tructure of Turbulence in the Atmosphere
lu; « AU‘L’ bu, -Aua, A‘U"B =&up are the coordinates, The
mathematical expectation of Auy, [\‘un, An
end their 2nd, 3rd and 4th mozment can be calculated froo
Eqs.(18), (19) and (20) where b, and D= Dpp, Dblﬁ and

DDIlnn = Dpppp -
- Enunpp arz not equal to zero (Egs.21, 22 gnd 23),

isotropy, all the odd moments of the bi-dimensional diatribut-
ion of .ﬁsn and .&up are equal to zero and from amcng evern
ones oaly the type (24) of mement is not zero,
.t\u'-n and .dv:p are not independent, i

ig normal. The function (18) can

are equal to 0

Dfon = Peop v+ Dpppps Dffan and Dg2op and

Due to

Therefore,

-¢. Cheir distribution
be asolved by the application
The

of the formula (25) derived from the Eqs.(21) ara (22},
Card S/10 .
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The 8Structure of Turbulence in the Aftmosphere
value D. (r) can be found from Eq.(26) whick tecomes

BEq.(27) in the case of the indifferent stratification, i.e,
small [Ct ., Fig.7 shows graphs based on thke formula (27)
for the distances r = 2-60 cm and height g = 3/2, 3 and

1% m, Bimilarly, the spatial difference of temperature can

be determined, The case of the valueg of Au and AT

being not indepeandent can be seen from the formula (28),
The difference of temperatures is calculated from Eq.(31)
which becomes Eq.(32) for the indifferent stratification
(emall |Uf). The solution of the structural functions

(the 2nd’ moments cf the differences (13)) can be found from
Eqs.(33) and (34). However, it ig possible to replace them
with the correlation functions of the type

b (@) m W' (E)wi(E « @) when the relation (35) is con-
sidered., 4n exauple of the furction }RW(Q) is shown in

Fig.9. The magnitude of the turbulence [ can be calculat-
ed from the formula [ = zA() » wWhere A(Z) - 2 universal
function. It was found that it is possitle to ccmsider the
various characteristics of turbulence from fteg spectral

Card 6/10
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The Btructure of Turbulence in the Atmogphere

properties., Thus the spectral horizontal separation can be
determined from the formula (36), where p ~ horizontal
vector of waving, Li(P; z, t) , AT(P; 3,.t) - ogpectral

measurements as defined by the expressions (37) . The
formula (38) can be derived from Eqe.(36) and (37) where
Bii(p, z) 1is waving density. The spectral functions

STTCP' z) are continuous on p , as shown in the relation

Ei9§ for the horizontal vector r . The formulae (40) and
42) are derived for r = (ry, ¢, 0) ., The spectrum of the
Ioc&ll§ isotropic turbulence can be found from the formulae
(43-45) and (48) where the structural fugpctions Dy (r} and
DT',E(B} are expressed in terms of spectral density E(p)} and

G(p) 1in the formulae (46) and (4?;. The valuee of spectral
densities can be found from Eq.(49). It can be edded that
the formula (50) whick ‘g derived from the Eqs,.(48) and (49}

Card 7/10
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The 8tructure of Turbulernce in the Atmosphere

represents a detailed form of tne expression (4ZY. Tne
spectral separation of time can be derived from the formulae
gfxlg and (55). fThe £53.(56) ie the detaileq forz of the Eq.
59). Notations arc: a; (A, X} and a‘T(f\,. L} - spectral

measurements, ®ij ~ Fime spectral temsor, Opp{R0) -
spectral density of the tezperature field, g;n ~— spectral
dénsity of Ui and T ., The &peciral analysis can be per-

formed experimentally by means of g device (e.g, thermoane-
mometer) whick could express the meteorclogical data ag the
fluctuations of the electric current. The freauency AX
could be obtained and thus the exprassions (59) and (60)
evaluated. The gpecirel functious could be calculated Crom
Eqs.(62). Bome results of the latter foruulae for Sho low,
medium and bigh winds are shown in the table on p 311, where
1

w — energy cf vertical fluctuation, q - heat flow,

¥ - friction. The method of gpectral enalysis can be em-
ployed for the determination of the dispersionr the 2nd
moment (i.e. spectral function) and the various ether
characteristice suck ag anisotropy of spectral components
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The Btructure of Turbulence in the Atnosphere

0, (4r) o, (GA}
and
aucax> auckk)

or the vertical turbulent flow of the energy Q@ , f.e, the
calculation of the 5rd moment of apectral coaponent of the
velocity (Eq.63). The problen of structure of tie atoog-
pheric turbulenze cannot be solved without constdering other
factors such asg pregssure, turbulent acceleration ané diffu-
gion or the waving fluctuations. The structure of the presg—
ure field can be expressed by the formula (54), while the
turbulent acceleration can be found from the formule (65},
The turbulent diffusion can be éxpresged as the coefficient

knvlf/5€2ef.54) or frow the formuls (66) (Refs.56, $9). where
the intensity G of clacentration is taken into account,
This concentration can be defined as the function (67) (Rer.
60Q). Changes in the atuosphere due to Furbulence, cause
fluctuations of the anplitude of the acousti- cr clectro-
Card 9/1C
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The Structure of Turbulence fin the Atmosihere

magnetic waves. The propagation of waves in these circunstres
can be calculated from the vxpressions (68) or (69) and (70).
The last formula allows the finding of the statistical
characteristics ¢(r) when the characteristics u(r) are
known, Then the funztion of the refraction coefficient can
be found from Eqs.(71)} and (%2). The correlation between the
refraction coefficient and the fluctuation of termperature or
humidity can be calculated similarly (Ref,83). There are 9
figures, 1 table and 83 references, of which 45 are Soviet,

SUBKITTRD: March 28, 1958,

Card 10/10
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AUTHOR: Monin, A, 5.
TITLE? The Change of Pressure in &

1958, Nr &, pp 497-514 (U33R)

ABSTRACT: Electronic computers have made
the hydrodynamic
obtain values for the pressure,
have been made in Bany countries

nation,

the geostrophic.
theory of pressure changes.

A L. Obukhov gave & muck fuller
pregaure ficld and the wipg field.

sirplest cuse of a barotropic atmosphere, that, at the break-

Sard 1/11
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Baroclinic Atmosphere (Izmeneniya
davleniya v baroklinnoy atnoafere)

FPERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofiziehcskayat

and thermodynamic equations numerically tg
temperaturce and wind,

to simplify the dynamical
¢quations of the atnosphere by the quasigeostrophic approxi-

is small conpared with the
Soriolis acceleration. In titls case,

The author reviews
I. A,
idea of a quasi~geostrophic approximation in 1940,
account connecting the

CIA-RDP86-00513R00113
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it possible to integrate

Attenpts

the wind is cloge %o
the main progresg i{n the
Kibel' put forward the

In 1949,

Obukhov ghowed, fn the
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‘ne Change of Preasure fn a Baroclinic Atnosphere,

down of geostrophic conditions, high-velocity waves are gen-
erated. As a result, the pressure field adapts ftaelf to
the velocity field. The transfer of velocity vortices seems
to be a basic faztor in the change of velocity and presgure
with tine, The basic results for the geostrophic approxima-
tion in a baroclinic atmosphere were obtained in the USSRk
by Obukhov and also, independently, by K. I. Buleyev and
G. I. Marchuk, They were also derived in other countries.
The author nsw gives the baroclinic work in detail, start-
Ing with the dynanical equations of the atmosphere in the
quasistatic arproximation. There are many problems (slow
synoptic rrocesses, high frequency perturbation procegses,
etc.s in which vertical notion of the airp particles can be
represented by atatie equations, In the quasi-gtatic approx-
imation the vertical velocity of the disturbance = infinite, }§
In this systen a change of coordinates ig possible - g
non-stationary set given by the x- and y-planes and the fgo-
baric p-plene. P 1is now the fndependent variable and thae
new function in the dynamical vquations is the height of
the igobaric surface, Le., z=u2(x, 7, p, t) . The au-
tiior gives the equations in thig cystex, They fnclude an
Cnrd 2/llimportant coefficient, «F | the bareclinic perazster, witich

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135110018-0
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The Ch:zin,s;e of Pressure in & Baroclinic Atnosphere,

ig considered constant in subgequent work (in the troposphere
a* . changes slowly and ig approxirately equal to 0.1). The
Coriolis coefficient ig taken to be constant. PFive equat-
isns are derived. (1) projected nmotion on the x and
coordinate axes, (2) the equation of continuity (the simple
form obtained is one of the advantagea of the non-stationary
coordinate systen), (%) heat flow equation, (4) the hydro-
static equation, and (5) the Chapeyron equation. There ig a
sizple transition in the liniting case from the baroclinic
td the barotropic etnospheres. This occurs when o « 0 and
the Censity and the precsure are related adfabatically. The
grentent use of the non-stationary coordinate system is the
reduction from six equations {n £ Vv, W, p,pand T to four
in w, v, w*= dp/dt). and z . Also, 'w¥ 'can be easily
eliminated by integrating the continuity equation with the
boundary conditions, W= 0 as p—=20 and w—)0 as
z--»0 ., Substitution is nade fn the resultant expression
not for z = Q . but for = nearby isobaric surface P =p
et helpkt 2' | The fact that it is impossible to use thf
boundary conditicn z = O (at the Earth's surface) ig the
uz jor drawback of the stationary method. The boundary
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f&eiChange of Pressure in & Baroclinic Atzosphere,

cgyrcsaion thuz obtained, together with the dynamfc (with
v eliminated) are the basic equationz for o baroclinic
atmogphere. The author next introduces dimensionlesc quan-
tities which xe dependent on a characteristic horizontal
length and velocivy, In high~frequency perturbatisn process-
ez, the length used Is that funtroduced by A. ¥. Obukhaov and
the velocity is that of sound. In synoptic procegses, the
length ~107kn and the velocity ~/10z/sec, The author in-
troduces two ratios expreased in terms of thege quantitics -
€ and B - € represents the ratlo of the characteristic
relative vortex motion and the transfer motion and B rep~
regents the influence of the two-dimensional compressibility
of the mediun (f.e., the deformability iz the horizontal
planej. In synoptic processes, €~10"* and g<1 ; for
nigh~frequency rerturbations, € = § = 1., The equations
for a baroclinic atmoophere in & dimensionless form are next
used to obtein expressions for the vertical component of the
relative turbulent velocities and for the horizontal diver-
sence of the velocity. An exprecefon {s then derived for
the change of ¥z/3p with tize. This is referred to as tne
change of pressure equation., High velocity perturbations
sewerated in the atmosphere are due to differences b.tween
Sard 4/1llthe velocity and prescure fields, The equatfons in this
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Thie Change of Pressure in a« Baroclinic Atmosplhere,

cagse will have € =~ B =1 |, It ig assumcd that the waves
are af small amplitude so that non-lfnear terms can be ig-
nored and the total differential can be replaced by the
partial differential. An integral exgression for ®z/9t
‘e then derived. At this point, stream and potential funct-
fons, ¢ wnd ¢  are introduced, equations in terms of
¢ , @ and 7 (all as functions of x , y and p )
are obtained. The equations are not altered by adding
an arbitrary funztion of p . hence they are so chosen
that z(x. y, p, ) represents deviation of height of fso-
varic surizce froxz standard corresponding to hydrostatic
rguilibrius. The equationg have a fanily of stationary
wolutions for each of which B =0 and § =z F  :- equival-
ent to & theorem by Jeflfreys that in the field of a geo-
ztrophic wind the pressure doecg not change. It is sufficient,
sor atationary solutions to fulfil the condition @ = O .
The authoer shows that this condition together with ¢ %3
need ouly be fulfilled at one fixed moment of time, There
tre aluo non-stationery sziucione for whick the potential
turiulence is fdentically equal %o zero - this is called,

Derl 5/11 ¢
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49-55-4-F/16
@ Change of Pressure in a Baroclinice Atmosphere,

cfier Obukhov, the wave solution. The sclutiong of the equa-
ticne for arbitrary fnitial values can be written as a sux
of stationary soluticns. The conditiors under which high
velocity perturbations will not be generated are expregsed
by the formula for the geostrophic wind. On the other hand,
deviations of the wind from the geostrophic must generate
these perturbationsg., If at the initial moment of time; the
wind, In a linited region of space, deviates from the geo-
strophic, then the resultant perturbatisns will die away
%#ith time. so that the initial energy i3 dispersed throughout
all the volume, This provides a mechan sm for the presaure
to adjust itcelf to the wind. Obukhov jave the solution for
o barotroric atmdsphere while I, A, Eibel considered the case
of a baroclinic atmosphere. The latter ignored, however, the
weves which arose most rapidly. The author degcribes the
limiting stationary state wkich the atmcsphere approaches
under the given initial conditions, This is characterized
by & stream function & which is defined in terms of v -
an integral function of § and p ., This integral {g then
transformed by the introduction of a source function i{n the
same varfables, Next, the high velocity waves are described
Cerd 6/11£n terzc of & perturbed velocity potential. A function Q ~
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49-58-4-7/18
The change of Pressure in a Baroclinfc Atmesphere,

similar to ¢ (and a function of p ané the perturbed
velocity ‘potential) - {g defined and ther transformed into
an integral of the same source function. The expression in
this case describes two types of waves ~ the first arises in
& barotropic atmosphere during the breakdown of the gecstroph-
ic baluncy, whilst the second corresponds to a glower wave
which dees not occur in & barotropic atmosphere. The author
then take: the limiting case. a—30 . in the fornula for
the barotropic atmosphere, § and Q_ g0 in the limit to
the streanr and velocity potentials, and the gource function
becomes a cylindrical function., ThLe cquation for the waves
tacomes in the limit the ugsual wave equation together with

1 factor epresenting the effect of gyroscopic rigidity,

(Trne sicplifications made by I. A. Kibel wore such that, when
a—>»Q, the corresponding functions tended to zerc rather than
their values in g barotropic atmosphere}, During the adjust-
a:nt of pressure to wind, the velocity changes ralatively
little whilat the press diatribution changes quickly, approach-
ing thet connscted with the scostrophic wind, With given

_ vielueg of the parameteras it £s calculated that the kinetic

Curd /11
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T e Change of Pressure in a Baroclinic Atnosphere .,

energy in the process of adjustzent decreasesg by 3% due to
wive formation and creatisn of non~uniferm pressure. It
kus been shown that in the linear approximation the atmos-
pheric motion, corresponding to fixed initial conditions,
conaists of two comnponients %atationary and wave motion)., In
. the real etmosphere, inertia (corresponding to non-linear
terms) constantly causes a deviation of the wind from the
geostrophic, leading to a generation of waves and, hence,
energy dissipation, i.e.. corresponding o the stationary
solutions of the linecarized equations are the quasi-station-
ary solutions of the non-l{near equations which describe
the slow change of the corresponding velocity and pregsure
fields. Gnly such slow processes eve of interest for
aynoptic meteorology. In order to geparate the quasi-
stationary solutfon of the non-~lineanr cequations, use ig
nade of the fact that the velocity field of thiga golution
nust be close to the geontrophic wind field end, in partic-
ular, the potential conmponent of the velceity field nust be
small in comparfson with the solenoidal conponent, This g
defined more vrecigely using the dirmensicnless equations L
and U which characterize synoztic procecses. ‘he velocity
Surua g/71r1functions are of the order of unity. This gives small dimen-
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The Charge of Pressure in & Baroclinic Atnosphere,

sionlees deviatiocas of the wind froz the geagstrophic and
provides a criterfon for the geparation cf the quasi-
gtationary soclution froam other solutions. The quasi-
atationary solution (u, v, z)}) can be found in termg of ap
asymptotic sertfes in € . the chief menters of which are
connected by the relationships of the gecstrophic wind.
Such series are called the quasi-geostrorhic resolution,
Frou this, the wind field ceﬁ,be calculated from the pressure
field 'with an accuracy of ~ve . The author obtaing an
equation for ¢ 4in terns of z and ¢ s Which he calls
the balance cquation, The deterrination of the wind field
from the pressure field, with the help of the balance equa-~
tion, is considerably wore accurate than from the formula
for the geostrophic wind. If we assune € = 0 | the system
2f dynamical equations for the atmosphere sinplify. This is
called the quusi-geostrophic approximationa, Equations are
gbtained for 9zo/%t in the case of a barotropic atmosphere
(@ = 0) when the particl differentials 0% z with respect
“e X. yand ¢ are independent. The equation {8 Iinear
Lanonogeneous of an elliptic type. In the case of a baro-
clinic atmosphere the equaticn for Azc/dt shows that the
Carl /11
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“~a Change of ‘Pressure in & Baroclinic Atnosphere,

rate of change of ®zo/d4t with presgure depends on the tur-
buteut eddy transfer aud alse the temperature transfer, This
{# expressed in two equations containing the source function,
Thie consiote of two factors, one, the solution of an fnhomo-
ge¢neous equation with homogeneous boundary conditions and the
8econd a solution of a homogeneous equatiorn with inhomogern -~
ecue toundary conditions. To obtain further accuracy an
analyels is made of the divergences in the calculations;
(1) An insufficiency and inaccuracy of data on the pressure,
tenperature and wind fields. which necessitates interpolat-
ion between data from neighbouring neteorological stations
and correcting of dubious data. For this end, a method of
‘ebjective analysis® has been worked out. In this the nece-
seary data at each fixed point are determined by a statisti-
cel method from the data supplied from surrounding stations
and inown from previocus periods of time.
(2) Errors connected with the mathematics, e,.g., exchange af
integrals by finite sums and of differential operators by
dtfferences,
(3) The physical limitations of the theoretical work. Theae
include increases of accuracy due to i{ntroducing: a correct-
S 10/1&9“ to the gquasi-geostrophic approxiration (e.g. more numbers

i faed
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‘ 49-53-4.7/18
Tle Change of Pressure in a Baroclinic Atmosphere,
2

in the series), a change of the baroclinic paraneter, a
with space and time, and a consideration of non-adiabatic
factors - turbulent friction. thermal conductivity and
rodiational energy sources (including the screening action
of cloude. the consequences of phase changes in the water

e : ‘g . ) F b €}
FHEGRS BR [2°s5R0R4°000 0L 10E BaREhag Reties). There fa 1
ASSCCIATION: Akademiya nauk S8SR, stitut Fiziki Atmosfery

(Acadeny of Sciences USSR, Institute of Physics of the

Atmosphere),
SUBNITTRD: April 26, 1957,

le Atoosphere—Pressure 2, Atmosphere—~Mathomatfesl analysis

Je Mothemat{cal computers—Ferformance 4. Ataoasphere—

- Mateorologfcal factors

Sard 11/11
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'AUTHORS :Kazanskiy, A. B. and louin, 4. 8.

TITLE: Turbulence in the Surface Tayerc of the Atmosphere and in
;ne Presence of Unstable Stratificetion (0 turdbilentaonm
renkime v prizemnoz sloye vozdukha pri meuctoychivoy strati-
fikatsil)

PERIODICAL: Izvectiya Akademii KNauk SSSR, Seriye Geofizicheskaya,
195%, Nr 6, pp 741-75%L (U3SR)

ABSTRACT: I& ig inportant in -any practical cases to determine

" the basic proporties of turbulence from changes in gradients
{e.g. of air texrerature). 4. 1. Obukhov end A. 8. lonin
hazve put forrari a suftable reprcsentation (Refs.l-5) baged
on sinflarity theorry., In their theory a sta4%ionzry turbulent
regine is represented by the following parcuacters: v - the
Irictional velocity; q - the turbulent heat flow (or q/cp?
waere o and ¢ arc the gpecific heat end air density,
wh!ch can be considercd standard) and g/To , where g 4o
the acceleration due to gravity zand To ic the averarse air
tenperature in the curface layers, From these parancters,

n scale length, veloeity and temperature can be defincd:
Card 1/16;/?’ ‘
Pz

¢
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where w® is tus Harzan constan$; o = WI{ is & universal
dinensisnless constant; K, L5 the turbulent heat zonducsi-

vity cocfficient and K ic the turbulent vigconity coeffi-
cient, For wind velocity v and air temperature T ac
functions of Leight 2z and tharmal stratification of the
atmssyliere, Eus.(2) ard (5) rosult, Where z, 1is the
roughness height, r(q) is a wniversal funztion with an
undefined constant teru (cince 4% only eanters as a 4iffer-
eace). Egs.(2) and (5) give Eq.(4) for the Richardson num—
ber, For coall woluvec of the arguzent, £(E) hoo 4he forn

Eq.(5). The existence of a universal function r(g) w3g con-
e -

firmed by experimental data (Ref,.4).(A value B = was
obtained). The form 'of £(£) 4in cases of stable stratifica-
tion was studied in (Ref,6), This article studier the form
of I(E) in unstable stratifications

(4 >0 ung, hence, L¥KO and §= z/L(%?)

l, Free Convection, Fron Refo.l-5, £t folicws that consid-
aration of the asyuptotic form of the wind velocity profile
at great heightes fn an unstable ctratificatisn (f.c. detcr-
Sinatd of the asynototic form of or larpge nersative

2
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values of } i5 equivalent %o conciderabion witn fixed

z and q>» 0, %0 . Thus in an unstable stratificetion,

the turbulent regine ot great heighte approxinntcs to thpe
af purely ther:sl Eurbulenze without wird (fL.¢, froe conv.o-

tisn)., For free convection, Yk = 0 and the turbulence P
charactericed by the paramatorg g/T0 sy fc ¢ (turbulerc.

obfeins ener only from the thernal ctretification ingtab-
Card 3/1gllity energy), It tg 2270551ble o form a ecale longth: fron
fiete paraﬂﬁtzr:;”“xﬂﬁﬁ“tfic“cgﬁc'is cliaractorined Uy ohne-

binuting or q/cpr s H/Tv ant = . Ta partionloe
, :

Eq.(6) is obiainzi for T(z): where ¢ i3 g unlversal
dimensionless crnotant (> 0); Too is a constant with

7
éimengiosng of teaperature and the factor ~——f7:- is

w3
Intraduced for conventence 4n future caleulation Eq.(6)
can be rewritten in the form shown:

T(ﬂ)-T(zo) [z \-1/3 [ 2, \-1/%
T AN T e\T

wihich, on coaparissn with Eq.{3), gives tlc asynptotic for:.
Eq.(7$ for £(€) as E-)-Qd - Eq.(6) shows that, og

the Leight increases, the tenperature distribution apPproac..es
the fsotherual, This ig natural since, for an unstsble

i i .
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Turbulerce in tuo Surface Layers of the Atassphere gnd in the
Presence of Unetable Stratiffcation.

tratification, the turbulent elements reach a great size
at large hﬂightuq producing mixing which l:vels out the tem-
peranture profile. Differcntiating Eq.(6) with respect to =
piveg Eq.%&) which gives Eq.(%) for the turbulent hegt flow,
@ , in free convection. It follows from Eq.(€), thet, in
suth conditiong, the turbulence coefficient (E*.iO) grovs
rapldly with heig,ht due to the increase i{n the turbulent

v lements and the ini?(;‘ue in the intensity of the pulsations
(proportional to The turbulence acale length, f .
iag diastiuguished froz 2z only by a auzerical factor, which
is denoted by wk,, . Putting [ = xhyz and assuzing

that in free convection L=wz , We have X >1 . The

schemne outlined above corresponds to that suggested by

A. A. Skvortsov (Ref.7), except that he uses a discrete
spectruz of turbulent scale lengths, whereas the authors uce
¢ continuous spectrun., To defermine the tCiurbulent hest flow
g and the exchange coefficient K 1n free convection, it
iz sufficient to measure the diffcrence in temperature at
two heights. Suppose these are = = 2H and =z = H/2

Card 5/l(£here HM-2 = ). Put AT = T(2H) - T(H/2) . Tuen fron
hd - 157 ’
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Turbulence in the Surface Leyere of the Atwmosphere and in the
Pregence of Unstable Stratification,

Eq.(5) an expression for AT is obtained which gives Eq,(11)
for ¢ . Thus g 1is differentiated fron

Eg'.ﬁ'ﬁ[& only by a constant, universal (but not dimensica-
less) factor. Bubstituting in Eq.{10) z « H and the value
of q frou Eq.(ll), Eq.(12) ic obtained. Hence K(H) 1i:

distinguished fron EE‘/L[AT ““- only by o constant universal

factor. Takic; w = 0.83; o« » 0,8; ¢ =1 from the experi-
nentel data given bolow, und putting TO = 300°%C ( 4T 1in o,

H 1in metres) Eqe.(13%) are obtained,

2. The general cafe of ar unstable stratification, In cen-
gidering the for— <f ${f)} 1in tals cage, 1t 1§ canvenicat

to censider the function® F(Ri) - Eg.(l4) -~ introduced by
Pricotley (Ref.9) art conctructed on the bagic of acesurenents
nade by Swinbuank (Ref.10), Theoe reaults wore confirmed L

Card G/i6-rs"
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Turtulence in th: Surface Layers of the Atzosrkiers ani in the
Pregence uf Uns:table Stratificatioen,

"nylor 2&@1‘.11) and Friestley (Ra2f.12). Using Egs.(1) and
(55, P'R‘tg gnd f(E) nre found to be connected by Eg.(15).
Yoruula (4) and (5) indicate that, for cmatl (&1 £r(E) e
«l/§ wood Riasf/a . If the asyzptotic forzula (7) £3r

f'(E) at large [E[ . E3.(16) is obtained for F(Ri) at small

anl large [Ri[ . The first of these asymstotic forzulae
corresponds to a logarithnic law for the wind relocity and
temperature profiles (i.c. acts at & fixed IO for easll
heighte z). If furction F(RL) 4e plott:d on e« graph with
[g[&l‘;g ag the absciscsa snd g F{Rig &5 the ordinate, the
asyuptotes of F(Ri) in terms of Eg.(16) will be two inter-
secting straight lines: -for small [Ri[ with slope -1/2  ane
for large [Ri[ parellel to the axic with an ordinate Fex .

F(Ri) nuct decrecse uonotonically as IRIl  incrcaces sirn-e
P(RLID P,y . The asympsctec of F(RL) intersect at g point

given by Eq.(17). Empirical dcta indicate that [Ri®[ 14
of tie order of geveral hundredths; but the cmnirfczl Grayh
siven by Obukhov-Monin {ndicates that £t€) at e.s.

Card ?/i:g- S5
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Turbulence in the Surfice Layers af the Atassphere ard in <he
Pressnce of Unstable Siratification,
(ZU-K‘.{; is practically given by a logarithmic law, Hence
for [RiK[ﬁi[ . F(RL) practically coincides with ity
asymptote P(RL) = nzo:[RiE-i . If lRi.[)[gi[ . it follows
further, that P(RL) = Foo , i.e, practically cofncides itk

the second asympicte, Hence. the transitional zome betwee:,
e two repgfions nust he negligible, If:
1 f

» 0) 18 the rost cof - ofte v it can Le said that,
t“(E; .
for unstable stratification with z<gL , the profiles of

wind velocity znd tearereture ere degeribed by a logartthaic
law and with DL ¢ the mixing nmechanism 1s almost the
sane as in free convection. Keglectine any trancitional
region between the two liniting condftions and changineg fro-

Card 8/16- -5~
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furbulence in the ourface Icyere of the Atzoophere ard in the
Precence uof Unstable Stratificztion.

Pl to r(E) (conzidered coatinuous), the interpolation

inveilae (Eg.168) arce put forward, Fig,l gives an ciapiricnl
Laph of P(RL) accordineg te Taylor (Ref,1l). Thac acan
sguare deviation (izdicated by the lines) iz guite large.
(Pricatley stated the puleationgl method of meagurine the
turvilent heat flow was {nsufficiently scnsitive at hich
frequancies). FKevertheless, the points definc the two‘rfgions

43. % accurately, The parameters on the grarh are  (Ril  ana
Eui froc which, inowing x s the constants « and ¢ can be

calculeted from Egs.(16) and (17). Priestley (Ref.9§ obtained
the value 0.68 for Fo  (which he concidered oo low), whilst

Taylor obtained 0.73 + 0.04., In (Ref.12), Pricstley estinat-

ed a value 0,8 - 1,0, The value of l§1[ lies in the
interval 0,025-0.04, The esuthors find a value for a of
0.82 (the accuracy beins small, howev:r) and they use valuar,
¢ =L, x = 0.8, 1 =0.43, which ~ivec results in Eq.(18)
cgreelns; with the expirical grash for £(E) of Ob.ithov and
Monin, Calculati-n of the straicat lines in the methasd ous-
lined above was carricd out by ceveral authecrs before

4157
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Turbulence in the Surface Layers of the Kbuocphere and in theo
Pregence of Unstable Stratilication,
Prieatley. Thus Pasquill (Ref.l3) pulbilfchel gxunns of the

function (19), where R in tue rvapsrmti ate, N the
gbgolute L i&i“v and &y the ratio of the exchange and

aotion coefficients, Pasquill's measurements wore repoate
by Rider (Ref.l4), wio alco drew ﬁrubhﬂ of the fun:‘icu (<0).
Valucs for the turbualent frictfonal strees, < = pv=

rere deternined by Rider. using a dirccu. dynanozetiri
rathad, first 'ﬂ‘gﬂc*cu by QuepUuLd inally, Deacuq (Ra
1%) arew graphs of %the function (21), where < lc deter-

ained by a pulsatiomal method., (The functicns
El(PL) F, R.i) sre connected with Priestley's function as

ghown)., Althouzh all this expericentul material could be

anllated it is in such poor agrcement that further erxperi-

nental date is required, Fuanctions (Ri) and P, (Ri) are

perticularly suitehls for deterning x - F (0) = u ;

4(0) = . The valuce u = O0.% seens to bf in good agreenent
Card 10733 ¢ s”
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Turbulerice in the Surface Luyers of the Atmosphere znd in she
rresence of Unstable 3tratification,
-tl the experimental data.
<« Interpretation of jradient acasurements, To determine
Lﬂ Vg and q , a method similar to thet in Rel.5, for stable
stratification, is used, GSuppose v(H) and AT = T(2E)
‘r(H/L) have been measured and z, 1is known,

(Tke latter

it cormelly obtafned by extrapolation to zero of the velocitv
> the wind velocity profile). Tae Richardson nunbern (Eq.22
ta first calculated fronm the gradient measurezents. Iubtin

= L/H ard usircg mqs (1)-(3), Ez:.(22) can b2 written in

the form Eq.(23), ubstituting Ea..(18) in this equation,
L, can be dateruinnd froz B and o + Fig.2 gives a

nonogran for deterzining Ll from B and C - &% derf

from Eqs.(23) and (18). For larpe nezative values of I,

"_)

1
’V%— -A&—Q—z— i for sazll negative valucs
1 (¢nl)
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I‘Hﬁh'mi fehil o He! Pifes il S Era o

(EY UL SRt S AR e B U BT A Netfs

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135110018-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135110018-0

RIS i SRR R e ARHR IR FAENE

sl li‘F.‘L'\lEﬂiﬂﬂ%% 2l B RRE N W

EREERGeS] [ 8 DO | N

Presence of Unstable Stratification.

25 _ o ~ifs
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In detzrmining the

frictional velocity Vg o n.(24) (derived from E1.2) can
be used, and 1 monogren for v /v  can be derived {ron b
and Q o » usinog Eq.(18) (Fig.3). Por large negative valuec

of L ‘—:f-'i ~ IEL;E:— anl for gazll acgative values

¥, ®

.,3': e, -‘& = Bas - : 5
e N T I . Using Bgs,(1)-(3), Eq.(25)

iz obtained for the turbulent heat flow, Pig.,4 gives the

Capd 12436 45—
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Zurbulence 1o the Burface Loyers of tiie Atalrsphere and ir 4ha
Presence of Unstuble Stratification, T T
zfﬁ‘agran for gfava” . For heights of o
Pho the d_mg::ical turhulence logor, 33.(10
Fue determining q and K £f the cordition Eo 5
(2lucs of Baf6) ara civen iu & toble, 3winhanic'sg resul’t:t:'
c.onfirn lf;q.(:z}) and the nwasrical cocfficient (0.14) therein
u:sed, Fit.S glves a nomagram for calculating Ey.(13) (the
whecisga iz |AT| in degrees and the ordinates, q in \
~tl/cac/uin and K n</fsec). The continuous Line repreeonts
Htasurenents of ¢ at H a1 and 2 m, and the dotted line
repregents KE(HY at these Lkefghts, o
4. Scale of turbulen:e, As shaown above £ = KA aZ .
Ajacording to eirilarity theory, in the case consifercd
L= mA{3/L)z (wnere A(0) = 1’ anz A(-w) = A ) . o
Geternine A(E) and in particular AL , Eq.(27) (uged in
Refs.l, 2 and 6) is exployed, Deleting K using Ena, (00,
(3) and substitutinz [ = WA(E)z , gives E3.(23)." Por ue. 1

negative valucs of g v Lt Lo found from Eg. () with B - 0.7

Sard 15/16 5~
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Turbualence ip the Surfuce Loyers of the &umossphore and in the
Presonce of Unstable Stratification,
that: >
) — 1-%—£+o(;2 )
For large negative values of € , £t i5 found froa Egs.(7)

and (26) thet:

' cepn =L
14¢) .(_g_.)”«fé v Sk "h) - .

z\%
Thus X -(‘;’-)E . If c 1is close to vnity X, is clusc

to 1/w and, her nee, in {ree convecction, L is asymptotica.ly
equal to z, - Substituting in Eq.(28)
Caré 14/t6~' >
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Turbulence in (ks Surlace Layerc of the Atoosphere gnd fa the
Pregsance of Unstable Stratification,

-CE% GRE)

vihere El is deterained from the fact that f'(g) uusé
be continuous), Fig.6 is obtained for the function
Az = KX(E) . Thic represents the growth of %Surbulent

elements with height for unztable astratifizaticn,
There are 6 figures, 1 table and 15 refereaces, 8 of which
are Soviet and 7 Eaclish,

L8, wss - /’««/)7 Aliempulonn firm

£°(f) =

Card 15/%6. 5
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AUTHOR s it

TITLE: The Bre-calsulaticucl Zonal Circulabion Charactaristics of the
b el AV oredvychiclenii kharakteristik zonal'noy
toirkulyatsii atnosfery)

PERIODECAL: I-vestiye Akadenii Hauk §s53R, seriya geofizichenhtaya,
1953, kr 10, pp 1250-125% (U35R)

ABSTRAGT: Thue evclution of atizospheric processes devends on the
energy sources and current$ rather toan on tae initial con-
ditions. If the scale is large enough, hoviever, tihese
energy sources can be iznored. Altaouch tlie inaccuracy in
the initial datz lecds Lo ¢crrors jncreasing with time, these
tnoccuracies usually cancern amall-scale processes, Hence,
iong-renge forecastis et be bused nainly oa the large-scale
processes, althioa i the suall-scale procesues ~ust sGiil ve
considerec as fluctuztiins on the nain process. 1t is
possible, in principle, Lo sbtain equabioas fron the dynazmic
eyuabiong for the aacrocanuopents (anulogous to Reynold's
equatians in turtulance theory) together with subsidiary
equabions ror the ricrocouy nants (anzlogoas €O tne Friedaan-~
Keller zquations in tarbalence thcory). Tais approach is
applicd %o the predicbion »f sonzl cilpoulasion ciaaraciuris-

Card 1/4tlcs. This requires sinultaneous exaiination of the zial
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The Rre-saledlation ¢ onal Circulation Characgeristics of fle Atisc-
phere

stroaning charactorisvics (Ref.l) ané the ziabi tical
sharacterisbics vf azonal disturbances: (Faf.2). The author
urites thue ¢raaninsl oguabiong i the idealized foras Laa,
(L), (2) ani (3) (tno SJwbol have baeir aomaal significance
- U, ciny: the valocity components nlong latitude nad
lnngituqa) The monal eirculation provides the nacrn-
conpsaerss of the atssspheric procecscs. Tien Lz azonal
(varvins with longituds) _raciases forn the micreeomponents,.
The macracciy onent characteristics cea be odtainzd by averag-
ing over a circle of latitude (denoted by a bzr). The nicro-
conponents (denoted by a dush) are con: idcrnd a8 accidental
flurtuatha.u. 3ing these definitions in the dynanic equat-
ions gives (T) and (5) as the zacrocoaprnent equations and
(1*), (2') ard (3') as the microcomponent equations, Tae
circulation index o(= u/R sin € is now introduced., For
eage of calzulation, Egs.(1')-(3') are used only for &eter-
nining $he statistical characteristics of the zicrccomponents

Card 2/&
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