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In the paper we present the results of application of a new advanced non-stationary theory of global
mechanisms in atmospheric low-frequency processes, the balance of the angular momentum of the Earth, tel-
econnection effects and atmospheric radio waveguides, for the Pacific ocean region for different forms of the
atmosphere circulation. The theory is realized and implemented into Microsystem Technology "GeoMath"
and focused on the discovery and testing of new predictors for long-term and very long-forecasts of low-
frequency atmospheric processes. The PC experiments have demonstrated an effectiveness of a new advanced
theory in application to modeling balance of angular momentum, the atmospheric moisture turnover in rela-
tion to the genesis of tropospheric radio waveguides and succession processes of atmospheric circulation
forms (teleconnection, front-genesis) in order to develop new practical sensors in long-term forecasting and
modeling of low-frequency atmospheric processes. It is determined a link of tropospheric waveguide with
atmospheric moisture circulation and, accordingly, with the shape of the atmospheric circulation over the po-
sition of the front sections of (atmospheric fronts as the main drives moisture). Atmospheric moisture cycle is
linked with such typical low-frequency process as the angular momentum balance; the latter accounts viola-
tion of the atmosphere rotating balance with the Earth.

Key words: the balance of the angular momentum of the Earth, low-frequency atmospheric processes,
teleconnection, atmospheric waveguides, various forms of atmospheric circulation

1. INTRODUCTION

In this paper we present the results of application of a
new advanced non-stationary theory of global mecha-
nisms in atmospheric low-frequency processes, the bal-
ance of the angular momentum of the Earth, teleconnec-
tion effects and atmospheric radio waveguides, for the
Pacific ocean region for different forms of the atmosphere
circulation. In [1-4] we presented the fundamental basis’s
of a new advanced non-stationary approach to global
mechanisms in atmospheric low-frequency processes, the
balance of the Earth angular momentum, teleconnection
effects and atmospheric radio waveguides. The approach
has been realized as a new geophysical microsystem tech-
nology "GeoMath" [2]. The topics studied are of a great
interest for modern physics of atmosphere processes [5-
17].

Let us remind according to [4] that one of the key pur-
poses focused on the discovery and testing of new predic-
tors for long-term and very long-forecasts of low-
frequency atmospheric processes. We are talking about
the adaptation of the advanced theory of atmospheric
macroturbulence applicable to radiofrequency with a view
to their possible using along with other as predictors in
the long term. The preliminary “Pasific ocean” PC ex-
periments have in whole demonstrated an effectiveness of
a developed theory especially in application to modeling
balance of angular momentum, the atmospheric moisture
turnover in relation to genesis of tropospheric radio
waveguides and succession processes of atmospheric

circulation forms (teleconnection, front-genesis). But, all
preliminary PC experiments were realized on the basis of
general stationary theory or simplified (so called short
version) non-stationary one. As an sequence, all obtained
data could be quantitatively changing, though non essen-
tially.

2. ADVANCED NON-STATIONARY THEORY FOR
BALANCE OF ANGULAR MOMENTUM

As the key elements of our theory were in details pre-
sented earlier [1-4], here we present shortly only the basic
advanced aspects. According to [1-4], an advanced non-
stationary angular momentum balance equation of in the
planetary dynamic movements of air masses is written in
the following standard integral form [2,17]
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where M = Qa’cosp + wuacosp - angular momentum;
Q - the angular velocity of rotation of the Earth; a - radius
of the Earth; ¢ - Latitude (@; - @, - separated latitudinal
belt between the Arctic and polar fronts); A - longitude;
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u, v - zonal and meridional components of the wind
speed; p - air density; V - the entire volume of the atmos-
phere in this latitude belt from sea level to the average
height of the elevated troposphere waveguide - H (in

notations by Oort H = o« [9]); p; — p; - the pressure

difference between the eastern and western slopes of the
i-th mountains; z - height above sea level; t¢ - the shear
stress on the surface. From the point of view of physics,
the cycle of balance of angular momentum in the contact
zones with the hydrosphere and lithosphere becomes a
singularity. This singularity can be detected through the
occurrence of zones of fronts and soliton-type front. Then
the kernel of equation (1) can be defined in the density
functional ensemble of complex velocity potential [1]
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and the complex velocity, respectively, will be
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where w — complex potential; v,, — complex velocity gen-
eral circulation background (mainly zonal circulation);
by — coordinates of vortex sources in the area of singular-
ity; ¢, — coordinates of the dipoles in the area of singular-
ity; a; — coordinates of the vortex points in areas of singu-
larity; M) — values of momenta of these dipoles; o —
orientation of the axes of the dipoles; Iy, g, — values of
circulation in the vortex sources and vortex points, re-
spectively.

In the scheme by Oort [9] the Hadley circulation cell
in angular momentum in the north part runs into a zone of
the Arctic front, and at the time of the lithosphere it is
included in the coverage of the polar front. Convergence
of these atmospheric fronts could then close the cycle of
atmospheric angular momentum balance in the same
frequency range of atmospheric fluctuations without giv-
ing effect by an ocean and the lithosphere. Of course, the
Hadley tropical cell carries teleconnection of the polar
front with southern process by means of the link mecha-
nism which is similar to link between the tropical and
polar fronts or the Hadley tropical cell with a cell Hadley
of temperate latitudes. The balance of angular momentum
in conditions of the close convergence of the Arctic and
Polar fronts over the ocean (which is almost always in all
seasons and over the continents in the summer and in the
transition seasons) is largely respected by centrifugal
"pull" moisture along the front section of the polar front
to south of the center of the cyclonic-depressive these.
Total mass flux in a separate cloud as well as cloud sys-
tem, is determined by the Arakawa’s model. If A is a
work of the convective cloud then it consists of the con-

vection work and work of down falling streams in the
neighbourhood of cloud:

a_,_da dd : @)
dt dt conv  dt downstr.
It is obvious that
dA kmax
= [mp(W)K(AA )L -

dt downstr. 0

Here mp() is an air mass, drawn into a cloud with veloc-
ity of drawing A; if

dA

— =F(r
dt downstr. ( )
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is an mass balance equation in the convective therm-
ion and K(A,A’) is a nucleus of integral equation (1),

which defines dynamical interaction between neighbour
clouds then

BXTXK(x,x’)mB(W)d“F (A)=ms (1) ©

0

This is the Arakawa type equation with accounting for
air streams superposition of synoptic process. Its solution
is as follows

my(1) = F(1) + BK.TH}’(S)F(X,s:B)dsa (7)

0

here T'(A,s:B) is an resolventa of the master integral

equation, which is given in Refs [1-4].

As usually, we present a resolventa of the integral equa-
tion as an expansion in the Loran set cycle in a complex
plane C; its centre coincides with the centre of the heating
spot of a city and internal cycle with its periphery; exter-
nal one can be moved beyond limits of recreation zone.
Then resolventa is as the Loran set (with a as centre of
converge for the Loran set):

F= Ye,(G-a)
PR SR (974 ®)
2mi =1 (C _ a)n+1

3. ADVANCED MODEL OF LOW-FREQUENCY AT-
MOSPHERIC MOTIONS

According to [1-4], here we shortly consider an ad-
vanced spectral analogue for equation of motion for dy-
namics of the atmosphere in the low frequency range. As
it is well known, the shape of the atmospheric circulation
changes its position in space, and the intensity of manifes-
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tations varies in the period up to several days, while in-
side it implemented processes, lasting a few minutes, such
as precipitation. Hydrodynamic equations are set to rea-
sonably high-frequency processes in the atmosphere of
the evolution of the cyclonic type of education in the
period up to two days, but it is not able to well describe
the low-frequency processes such as change of the circu-
lation forms.

The macroturbulent atmosphere equations are low-
frequency ones in its basis and there is a lot of experience
of their decision on the basis of spectral methods
[3,4,14,31]. This allows you to use them for our purposes
for the mathematical modeling of the changing forms of
circulation and, respectively, for the mathematical param-
eterization homologues circulation [13,14]. Further one
should involve coupling moments forecasting model,
which is know from the system of the Reynolds equations
with average and fluctuation motion.

The technique of using Reynolds tension tensors of
the second rank is well known (for example, in the form
of an analytical representation). The circuit equations with
accounting the Coriolis force in the analytical form can be
rewritten as:
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where

L= %—(—1)'/ $%+bj ctg6(...) »

b=1,j=1,4; b=1,=2.3; b=0, j=5.6.

In many earlier papers (see for example, [10]) authors
used the simplified approximation, which results to re-
maining only two operators, say, the equation (9c)
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expressing @' through ¢ complex potential of the velocity
w, and the velocity components }” - in terms of functions
v of the same velocity potential. Naturally, the equations
for tensor of the turbulent tensions
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The kinetical energy of fluctuations is b2 =ujuy -

The corresponding eq.
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Here O is potential temperature. Velocity’s correlates
are as follows:
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Here c, [;, A; are constants which define the scales of
turbulent vortexes and measure of their influence on the
averaged motion and atmosphere turbulence anisotropy.
Components of tensor of the turbulent tensions are (v, -
spectral modes of velocity field) are given in [1-4].

4. RESULTS AND CONCLUSIONS

In ref.[4] we presented the results of calculation of
changes in the height of elevated tropospheric wave guide
in the M; form of circulation (look Fig. 1 [4]). Here we
present the same results for the M, form, namely, average
height of tropospheric waveguide according to the season
within the 1500-2500 m; changes desired heights are in
the range of 50-500 m. It is important for long-term fore-
casting only a sign of abnormality of heights of the ra-

Ykp. ciopomemeopon. xc., 2015, Nel6

85



A.V. Glushkov et al

diowaveguide and not their numerical characteristics.
Fig. 2 corresponds to wind flows presented an anomaly of
the stream function, where the direction of the velocity
vector corresponds to the positive values that were left of
the stream; the changes in the function of the current
make - maximum value: ~20-10° mzs’l, ~1.2:10° m%s 7).
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Fig. 1 - Changing the height of the elevated tropospheric radio-
waveguide (see the text).
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Fig. 2 - The flow function for the situation depicted in Fig. 1.

For the form M, (Fig. 1) there is a sharp worsening of
the process near the Japan, which it is revealed a sharp
rise of height of the elevated tropospheric waveguide, as
well as general background of raising its height above the
Pacific Ocean over the summer in a case of the form M,.
According to the current function (Fig.2) it is clearly
revealed the transfer of angular momentum to the south
along the Asian continent on the system of fronts, mani-
fested in the cyclonic depressions, which are characteris-

tic for the Asian continent in a case of the form M,.

Summering the above presentation, let us remind [1-4]
that the atmospheric moisture cycle is associated with the
typical low-frequency performance of the process as the
balance of angular momentum. Last imbalance character-
izes the rotation of the atmosphere together with the
Earth, which may lead to the development of meridional
processes with the implementation of the mass transfer of
air and steam between tropical latitudes (with a linear
velocity) and slowly rotating air masses of polar latitudes
(in fact it is a slow process teleconnection). Dynamics and
characteristics of atmospheric radio waveguide is just
related to the teleconnection and, thus, the forms of circu-
lation, with the processes of succession of these forms.
Imbalance of angular momentum can not remain without
consequences in the atmosphere due to the rather large
forces involved in the desired dynamics. Naturally imbal-
ance causes the effects of the singularity, i.e. sharp reac-
tion of the atmosphere in an attempt to eliminate it.
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BAJIAHC YI'JIOBOI'O MOMEHTA 3EMJIN, HU3KOYACTOTHBIE
ATMOC®EPHBIE ITPOIIECCHI 1 PAIMOBOJIHOBO/Ibl: TIPUMEHEHHUE
YCOBEPHIEHCTBOBAHHOI HECTAILIMOHAPHOI TEOPUM

A.B. I'nymikos, 1-p ¢.-M. H., pod.,
A.A. CBuHapeHKO, 1-p }.-M. H., Ipod.,
C.B. AM0pocoB, k.reorp. H., J0I.,
10.51. BynsikoBa k.reorp. H., J0II.,
B.B.bysaxku, B.®. Mancapiauniickui

Odecckuii 20¢y0apcmeentblil HIKOI02UYECKUll yHusepcument,
ya. Jlveosckas, 15, 65016, Odecca, Ykpauna , glushkovav@gmail.com

B pabote, nponosokaromieil HamM NpeIbIAyIHe UCCIeIOBAaHUs, MPEICTABICHBI PE3yJIbTaThl IpHMe-
HEHUS] HOBOH yCOBEPIICHCTBOBAHHON HECTAIIOHAPHOI TEOPUH IT00ANBHBIX MEXaHU3MOB B HU3KOYACTOTHBIX
aTMOC(EepHBIX Tporieccax, 6ajaHca yriaoBOoro MoMeHTa 3eMiIH, S((QEKTOB TEICKOHHEKIIMU U aTMOC(HEPHBIX
PaZAMOBOJIHOBOJOB UL perHoHa THXOro okeaHa Julsi pa3ianyHbIX GopM HMpKysuuy. Teopus pean3oBaHa 1
MMIUIEMEHTHPOBaHA B MHKPOCHCTEMHYIO TexHodoruio "GeoMath" n opueHTHpOBaHa Ha OTKPBITUE U TECTH-
pOBaHHE HOBBIX MPEIUKTOPOB JUISl AOITOCPOYHOTO M CBEPXAOJTO-CPOUYHOIO MPOTHO3MPOBAHUS HH3KOUAC-
TOTHBIX arMoc(epHbIx nponeccos. ITK skcriepuMeHTsl TpoAeMOHCTPHpOBaIH P (GEKTHBHOCTE HOBOH HecTa-
LJMOHAPHOH TEOpUH B MOJENUPOBAHUHU OanaHCa YIJIOBOIO MOMEHTA, aTMOC(EPHOro BIaroodbopora B Jalb-
HEWIIel CBA3M ¢ TeHEe3MCOM TPOMOC(HEpPHBIX PAAMOBOIHOBOAOB M IMPEEMCTBECHHOCTHIO (hOpM aTMochepHOn
LUPKYJAUN (TEICKOHHEKIHs, TeHe3UC (POHTOB) M Pa3pabOTKON HOBBIX INMPAKTHYECKHX CEHCOPOB JOJTO-
CPOYHOTrO IPOTHO3UPOBAHUS M MOJEIMPOBAHUS HU3KOYACTOTHBIX aTMOC(EPHBIX MPOLECCOB. YCTaHOBIEHA
CBSI3b TPOIOC(EPHOrO PaJHOBOIIHOBOAA C aTMOC(HEPHBIM BJIAr00OOPOTOM M COOTBETCTBEHHO C (DOPMOH at-
MochepHOH UUPKYJLSILUK Yepe3 HOoJIoKeHHe (POHTANBHBIX pa3zienoB (aTMochepHbIX GPOHTOB KaK OCHOBHBIX
HakonuTened Biaru). ATMOC(EepHBIH BIarooOOpPOT CBS3aH C TAKUM TUIIMYHO HH3KOYACTOTHBIM IPOIECCOM
KaK BBINOJIHEHHE OallaHca YIrioBOrO MOMEHTA; MOCIEAHMII XapakTepusyeT HapylleHHe OanaHca BpallleHHs

aTMocdepsl BMECTe ¢ 3eMIIei.

KiroueBble ciioBa: OajnaHc yrioBOro MOMEHTa 3eMIIM, HU3KOUACTOTHbIE aTMOC(EpHbIE MpOLECCHl,
TEJIEKOHEKIMS, aTMOC(EpHbIC PaJHOBOIHOBO/IbI, Pa3IM4HbIe (OPMBI AaTMOCHEPHON LUPKYIIALUN

Yp. eiopomemeopon. sc., 2015, Nel6

87


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VHB-4Y4PVT5-2&_user=10&_coverDate=01%2F11%2F2010&_rdoc=3&_fmt=high&_orig=browse&_srch=doc-info(%23toc%236062%239999%23999999999%2399999%23FLA%23display%23Articles)&_cdi=6062&_sort=d&_docanchor=&_ct=49&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=33eabd198be45486fc2a9d6b2e5a7ce3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VHB-4Y4PVT5-2&_user=10&_coverDate=01%2F11%2F2010&_rdoc=3&_fmt=high&_orig=browse&_srch=doc-info(%23toc%236062%239999%23999999999%2399999%23FLA%23display%23Articles)&_cdi=6062&_sort=d&_docanchor=&_ct=49&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=33eabd198be45486fc2a9d6b2e5a7ce3
mailto:glushkovav@gmail.com

A.V. Glushkov et al

88

BAJIJAHC KYTOBOI'O MOMEHTY 3EMJII, HH3bKOYACTOTHI
ATMOC®EPHI [TPOLIECU TA PAJIOXBUJIBOBO/IN: 3ACTOCYBAHHS
YIOCKOHAJIEHOI HECTAIIIOHAPHOI TEOPIi

O.B. I'nymikoB, 1-p ¢.-M. H., pod.,
A.A. CBuHapeHKo, 1-p ¢.-M. H., ipod.,
C.B. AM0pocoB, x.reorp. H., A0,
10.51. BynsikoBa k.reorp. H., A0Il.,
B.B.Bysagxu, B.®d.Mancapaiiicbkuii

Ooecvruti Oeparcagnull eKoI02TYHULL YHIBepCUumen,
eyn. Jlvsiscoka, 15, 65016 Ooeca, Vrpaina, glushkovav@gmail.com

Y po6orTi, 1110 HPOIOBKYE Halli HONEPE/IH] TOCITIKEHHS, IPEICTABIICHI Pe3yJIbTaTh 3aCTOCYBaHHS HOBOL
BIOCKOHAJICHOT HeCTalliOHApHOT Teopil M00aNbHUX MEXaHi3MiB B HU3bKOYACTOTHHX aTMOC(HEpHHX Mporecax,
0ayaHCy KYyTOBOTO MOMEHTY 3eMili, €eKTiB TEIEKOHHEKIil i aTMOC(EepHUX PaTiOXBUICBOMIB I PETIOHY
Tuxoro okeany 1t pi3HuUX (opM nupKyssinii. Teopist peanizoBaHa Ta iMITZIEMEHTOBaHAa B MIKPOCHCTEMHY Te-
xHouorito "GeoMath" i opieHTOBaHA Ha BIIKPHUTTS 1 TECTYBAaHHSA HOBHX NMPEIUKTOPIB I JOBTOCTPOKOBOTO 1
HaJJI0Bra-TepMiHOBOTO MPOrHO3YBAaHHS HHU3bKOYACTOTHHX arMocepHux mnpoueci. ITK ekcrniepumeHTH mpo-
JEMOHCTPYBaIU e()eKTHBHICTH HOBOIO HECTAL[IOHAPHOI Teopii B MOZAEIIOBaHHI 0ajaHCy KyTOBOTO MOMEHTY,
aTMOC(EPHOTO BIaroo00poTa y 3B'SI3KY 3 T€HE3UCOM TPONOC(EPHUX PamgioOXBHIEBOJIB I HACTYHMHICTIO (GOpM
aTMoc(epHol UPKYJILii (TeIeKOHHEKis, FTeHe3uC (PPOHTIB) 1 MOAANBIIOI PO3POOKOI0 HOBHX MPAKTHYHHX
CCHCOpIB JIOBFOCTPOKOBOTO IIPOTHO3YBAaHHS 1 MOJETIOBaHHS HHM3bKOYACTOTHHX aTMOC(HEPHHUX IPOLECIB.
BceranoBneno 3B'si30k TpomochepHOro pamioXBHICBOAY 3 aTMOC(EPHHM BOJIOTO3BOPOTOM 1 BiJMOBIAHO 3
(hopmoro aTMocdepHOT TUPKYJIALIi Yepe3 MOJ0KEeHHS GPOHTAIFHUX PO3AUIB (aTMOchepHX (HPOHTIB SIK OC-
HOBHHX HaKOIMYyBadiB BOJOrH). ATMOC(EpPHHUII BOJIOr03BOPOT MOB'S3aHHUM 3 TAKHM THIIOBO HH3bKOYACTOT-
HMM TPOLIECOM K BUKOHAHHS OaJlaHCy KyTOBOTO MOMEHTY; OCTaHHiil BpaxoBye NOpYIIeHHs GanaHcy o0Oep-
TaHHS aTMOc(epH pa3oM i3 3emiiero.
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