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B paboTe 00CcyXaar0TCsl BOMPOCH MOJISTUPOBAHMSI U
MIPOTHO3MPOBAHUS KJIMMAaTa HaIIeH TTAHETHI C UC-
MOJIb30BAHUEM CUCTEMBI UCKYCCTBEHHOT'O HHTEIIJICKTa
AIDOS-X. Hamu pa3paboTtaH psia CEMaHTHUIECKUX
MHPOPMAIMOHHBIX MOJEIIEH, TEMOHCTPUPYIOITIX
HAJTMYUE CXOJICTBA MEXIY JBI)KCHHUEM DIIEMEHTOB
JIYHHOW OPOUTHI ¥ CMEIIEHUEM MIHOBEHHOTO ITOJIFOCA
3eMi. YCTaHOBIICHO, YTO ABIDKEHUE IIOJII0CA 3eMIIN
CBSI3aHO C BapHAIMIMU MarHUTHOTO MOJIs, CelcMmYe-
CKUMHU COOBITUSMHY, & TAKXKE C HAPYIICHUSIMH TJI0-
OanbHOM aTMOc(epHO 1 BOHOW IUPKYIISAIUH, BEAY-
HUMHU K BO3HUKHOBEHUIO SITM3010B ThIA Dib-HuHbEO
n Jla-Hunbs. [TocpenctBom ceMaHTHIECKUX HHAOP-
MAaITMOHHBIX MOJICTICH H3yUYeHBI OTIEIbHBIC YKBATOPH-
aJbHBIE PETHOHBI THXOro OKeaHa, a TAak)Ke MPOCTpaH-

CTBCHHBIC MATTCPHBI YMECPEHHBIX ITUPOT, BBIABJICHA UX

CpaBHHUTEIbHAS 3HAYMMOCTD ISl IIPOTHO3MPOBAHUS
rII00aIbHBIX KIIMMATHYECKUX HAPYIIECHUI B TPOMHYE-
CKOU 30HE U YMEPEHHBIX IUPOTaX. BBISIBICHBI PH-
yuHbl nogsieHus Diab-Huaeo Modoki u ux ¢Bs3b ¢
JIBIDKCHUEM DJIEMEHTOB JIYHHOU OpOUTHI B JIOJITOBpE-
MEHHBIX I[MKJIaX. PaHee HaMu ObUIT ClIe/IaH IPOTHO3 O
BO3HHKHOBEHUHM 3nu301a Dib-Huubo B 2015rony. Ha
OCHOBE aHAJIM3a CEMAHTHYECKUX MOJIEIEH CAENaH BbI-

BOJI O TOM, YTO OkuaaeTcs Diab-HUHBO Ki1accHuecKoro

tuna. Ha 6a3e 6ioka nporaozuposanust AIDOS-X
paccyuTaH MOMECSYHBIN CIICHAPHUM SBOJIOLNH 3TON

rI100aIbHOM KIIMMAaTHYECKOM aHOMaInn. B Hacrosmeit

paboTe BBIMOJIHEH aHAIN3 (PAKTHIECKON peann3alun
nporHo3a Dib-HUHBO ¢ MOMEHTA €ro OImyOIHMKOBAHUS
B siHBape 20151 — no urons 2015. ITokazaHo, 9To
peaM30BaICs MPEICKA3aHHBIN CIICHAPUN PAa3BUTHUS
KIMMATUYECKUX aHOManui. PacyeTsl B Moysie pacrio-
3HaBaHUs cucTeMbl «Aid0S-X» Oy ayIux cieHapres
Pa3BUTHS KIIUMATa CBUICTEIILCTBYIOT O TOM, YTO
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The paper discusses the modeling and predictidimeof
climate of our planet with the use of artificiateti-
gence AIDOS-X. We have developed a number of
semantic information models, demonstrating the-pres
ence of the elements of similarity between the amoti
of the lunar orbit and the displacement of theant-
neous pole of the Earth. It was found that the move
ment of the poles of the Earth leading to the Vianis

in the magnetic field, seismic events, as welliatavy
tions of the global atmospheric circulation andewat
and patrticular to the emergence of episodes sukh as
Nifio and La Nifia. Through semantic information
models studied some equatorial regions of the ieacif
Ocean, as well as spatial patterns of temperate lat
tudes, revealed their relative importance for theslje-
tion of global climatic disturbances in the tropiaad
temperate latitudes. The reasons of occurrencé of E
Nifio Modoki and their relationship with the move-
ment of elements of the lunar orbit in the longxter
cycles are established. Earlier, we had made adste
of the occurrence of El Nifio episode in 2015. Based
on the analysis of semantic models concluded Heat t
expected EIl Nifio classical type. On the basis ef th
prediction block AIDOS-X calculated monthly evolu-
tion scenario of global climate anomalies. In {hés

per, the analysis of the actual implementationdase
of El Nifio since its publication in January 201t5e-
fore June 2015. It is shown that the predictecdiade
of climatic anomalies actually realized. Calculasmf
future climate scenarios with system «Aidos-X»
recognition module indicate that further possilile a
normal excess temperature indicators of surfacaroce
waters in regions Nino 1,2 and Nino3,4 for 2015 may
be comparable with similar abnormalities in theaeat
strophic El Nifio of 1997-1998.
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JlanbHEHIee BO3MOKHOE aHOMAIbHOE MPEBBIILICHUE
TeMIepaTypHbIX MOKa3aTesell MOBEPXHOCTHBIX BOJ
okeana B peruonax Nino 1,2u Nino3,4B teuenue
2015rona MOXkeT OBITH COITIOCTABUMO C MTOLOOHBIMUA
OTKJIOHEHHUSIMH TIpH KaTacTpopuiaeckoM Dib-HuHBO

1997-1998&.

Kirogessie cioa: CEMAHTUYECKUE NHOOP- Keywords: SEMANTIC INFORMATION
MAIMOHHBIE MOJIEJIY, BBIYMCJIMTEJIbBHBIM ~ MODEL, COMPUTATIONAL EXPERIMENT, EL
SKCITEPUMEHT, 9JIb-HMHBO, 3JIb-HUHbBO NINO, EL NINO MODOKI, POLAR MOTION

MODOKI, IBMXKEHUE ITOJIFOCA 3EMJIN

Introduction

As we know, in the solar system, there are comnause&s and mecha-
nisms of motion of celestial bodies, affectingfum, on the motion of the poles
of the Earth, seismic activity, magnetic field &ions and social-economic
processes [1-24]. As was shown in our previousissud-18], astronomical pa-
rameters of celestial bodies can be used to cessantic data models in order
to predict the effects of the space environmentofacon the noosphere, the
magnetosphere and the Earth's lithosphere.

The aim of this work is the development of semaimiformation models
based on atrtificial intelligence systems «AIDOS->&Hpwing to identify the
correlation between the dynamics of the poles d&&ddlobal climate shifts,
emerging during periods of El Nino - La Nina [25}3Avestigate the cause and
effect relationship and the dependence of thegimiirom the influence of ex-
ternal to the Earth cosmic factors.

Identification of such mechanisms will contribute improved under-
standing and prediction of global climatic disaster

Formulating and solving problems

The scientific study of the El Nifilo underway foroab 150 years, but his-
torical records and legends of Native Americansgssgthe existence of this
natural phenomenon for at least 500 years old tla@excavations of archaeol-
ogists suggest the existence of already three #mougears BC [25-27].

The researchers [29-37] isolated oceanic compo(EnNNifio), atmos-
pheric constituents (southern oscillation or S@hd the complete cycle of EN-
SO (El Nino Southern Oscillation). As we know, tharm phase of the El Nifio
often moves in the opposite cold phase - La Nind,then replaced by a neutral
phase. All together it forms a series of the magpartant manifestations of
global climate change on the planet.

The classic El Nifio - La Nifla have a characterigdyinamics in violation
of coherent and harmonized system of circulatiothetropical Pacific. Despite
the fact that the basic processes occur in thecBppatastrophic cycles apply to
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temperate latitudes, not only in the Pacific bgbdead to climate change on the
planet.

Normally, the macro-circulation processes, inclgdin the Pacific, are
relatively stationary system in the equatorial zoméorm a powerful convective
cells Hadley to 30 ° north and south of the equd8y 38-39].

Solar radiation near the equator causes the maximesting water and
air due to evaporation and condensation of vapbovea the dew point in the
clouds, a large amount of heat due to reinforcixigteg inter-latitudinal tem-
perature difference circulation processes in thélédacells [39].

In the rotating coordinate system of the Coriotiscé, which is absent on
the equator, rejects high circulating air flow (gt currents) in the northern
hemisphere to the right and to the south - to ¢ifte dccelerated the Earth's rota-
tion.

Dipped in both hemispheres the cooling air in tearrsurface areas cre-
ates a constant trade winds blowing westward towlaedequator, against the
direction of rotation of the Earth, which are supipd by the force of friction
torque, shoulder strength, determines the disthnoethe axis of rotation of the
existing world. Trade winds blowing over the oceahsnaximum intensity, di-
vided approximately in the equatorial band windleBsade winds generated
Rossby waves, therefore the sea level in the westacific Ocean about 60 cm
higher than in the coastal regions of the Amer|88%

The polar latitudes direction of circulation of wws changes to the op-
posite, which leads to the Ferrel cells formatiathin latitudes from 30 to 60°.

In the tropical Pacific isolated equatorial Wallk&culation. Harmonious
self-regulating global circulation due to the tradads cause upwelling of deep
cold waters of the western coastal areas of therigare continent, local cooling
of the atmosphere and the pressure increase. Dile tclimate of the coast of
Peru - a cold that contrasts sharply with the dienthe same latitudes on the
east coast of South America.

Outside the cycle of El Nifio - La Nifia carryingrigérated air flows to
the west is accompanied by a gradual heating andased water vapour, so the
opposite of western tropical zone of the Pacifie@rcin the regions of Indone-
sia and Australia observed increase in temperatiagacteristics, reduced at-
mospheric pressure and loss of abundant seasanfallra

Due to the movement of warm water to the coastSaitheast Asia,
where down-welling occurs - lowering the surfacéhwivarm water, leading to
the formation of a thermocline - a narrow layemafter with a maximum tem-
perature gradients. The depth of the warm watepi® 150 meters, as opposed
to the opposite end of the ocean, where moving daedgh water and warm
boundary layer and cold water is close to the setfa

El Nifio and La Nifia events occur on average onagyed years, but
some episodes end in a few months after the sthite others last for 3-4 years.
During El Nifio coherent system of air and oceaoutation is disturbed.
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Southern Oscillation Index (SOI), based on theedghce of the pressure
between the eastern and western Pacific Oceangi®bthe main indicators of
large-scale atmospheric fluctuations. The measuremare made on SOI
weather stations Tahiti, Fr. Polynesia, and Darwiastralia. The steady shift
SOI below 8 indicates the occurrence of El Nifie, filse of the index above 8 is
typical of La Nifia episode [41]. Smoothed time aerSOI well correspond to
changes in temperature throughout the tropical zdrtbe Pacific. Another in-
dicator of the end of the neutral phase is consiiés be a three-month average
increase of 0,5 ° C during El Nifio or decreaseemgerature during La Nifa
episode of surface waters in the central-eastenategal Pacific Ocean bound-
ed by latitudes 5N - 5S and longitude 170W - 120W.

In the classic version of the episodes of El Niiidd ha Nifia beginning to
emerge in May-August, reaching a peak strength enember and April, and
then there is their involution during May-July bktfollowing year. The classic
development of El Nifio includes:

1. Increasing the temperature of surface and stdzsurwaters in the
equatorial eastern and central Pacific Ocean 013,58 C above the norm;

2. Raising the thermocline in the western halfed bcean and, conse-
guently, a decrease in the level difference betvieerwestern and eastern part
of the ocean;

3. The air temperature increase, pressure reduahdnincreased rainfall
in the central-eastern region of the equatoriaiffa®©cean and a drop in tem-
perature, increase in pressure and a decreasmiallran parts of Australia, In-
donesia and Southeast Asia.

4. The decline in SOI, based on the differencetofoapheric pressure
fluctuations between the eastern and western B&2dean.

5. The weakening of the eastern trade winds througtne eastern half of
the equatorial Pacific Ocean in the lower atmosphas well as reducing the
westerly winds in the upper atmosphere. The appearaf the winds at low
levels of the atmosphere, blowing from west to @ashe equatorial belt of the
Pacific Ocean. The above steps 1-5 are violatibtiseoequatorial Walker circu-
lation [38].

6. The increase in vertical wind shear, the jetastrs to offset the flanks
Hadley cells [39]. Since hurricanes occur with madie vertical wind shear in
the season El Nifno is a reduction in their numivethie Atlantic, as the jet
streams to come with high vertical shear. At thmeséime in the eastern Pacific
IS an increase in the number of hurricanes, simece the vertical misalignment
Is small.

7. Drought and fires in the regions of Indonesid Amstralia, and heavy
rains and landslides caused by them on the west cdbaAmerica. The emer-
gence of multiple violations of the climate in tezngte latitudes.

8. Economic, social and political disturbances eisded with global cli-
mate disorders [25-28].
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La Nifia phase of the opposite warm EIl Niflo phasis, accompanied by
increased equatorial Walker circulation and alt tp@es with it. A reduction in
air temperatures and surface ocean waters neawdbtrn coast of America,
there is increasing pressure and rising thermoatitensified trade winds on the
other side of the ocean - increased temperatuckngs respectively, decreases
pressure and increases SOI, intensified stormsgrisea levels and lowered
thermocline.

A reduction in vertical wind shear in the Hadleylxand the reduction of
jet streams, which leads to increased hurricaneitgchcross the tropical North
Atlantic, above average vertical wind shear obstmeer the eastern tropical
North Pacific, respectively, are reduced hurricactvity.

The above classic version of El Nifio has recendigrbsupplemented by
one Modoki, in which warming does not begin off tteast of South America,
and in the central tropical Pacific Ocean, whichates a low pressure area, re-
spectively, and receive higher rainfall. Area wargnspreads to the east of the
ocean, reaching a maximum at the end of the yeathd western part of the
ocean at the same time it has been an increaseaspheric pressure.

This variant of El Nifio in its season generateargd number of hurri-
canes, for example, in the season of El Niio Modi})4 registered twelve
tropical storms, including "lvan", one of the stgast Atlantic hurricane since
records began in climate. In general, the storn0v brought about the same
damage as the super El Nifio in 1997-1998. In tétamn 1850 to 1990 passed
32 classic El Nifio and 7 El Niio Modoki, and aft&90 - only 3 classic El Ni-
Ao and 6 El Nifio Modoki.

According to the hypothesis [19-21], the basic agitaimpact on global
air circulation has the Earth's rotation and thsitmm of the axis of rotation. In
December and April in the equatorial Pacific sediase temperature is relative-
ly high. At this time, the warm waters occupy tlaege areas, stretching from
Indonesia to the meridian line 180E, and the trsuhels - the weakest in the an-
nual cycle, so even a small shift of the axis dation can lead to a significant
redistribution of air circulation, strengthen it cause a block circulation and,
therefore lead to an increase or decrease in tatyver Therefore, the change in
temperature of ocean surface water seems the ralable criterion for the
monitoring cycle ENSO, while the second most imaatrtfigure - fluctuations
in atmospheric pressure.

To study the temperature in the equatorial Pacdion marked 4, for
which the collection and analysis of thermal paramseis performed separately.
The zone is Nino4 indicator for the occurrence bNEo Modoki, and the area
Ninol,2 first responds to the El Nifio classicaleygig. 1.
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Figure 1. Zone temperature characteristics of tinfase waters of the Pa-
cific Ocean.

In a previous study [18] we have shown that thenndaiving force of the
geographical displacement of the Earth's poleasiynamics of the Earth-Moon
system, resulting in a change in the position afasoand apogee of the lunar
orbit.

It is generally accepted offer Euler [42] used piene of the ecliptic as
the basis for a fixed coordinate system, the ietdrsn of the equatorial plane
with her as a moving coordinate system as a redulhe drift of the vernal
equinox determines the basic astronomic paramaterss a reflection of forced
precession of the rotation axis of the Earth.

But in reality, the plane of the ecliptic is thepé of the orbit of the bary-
centre (centre of mass of the Earth-Moon), notEhaeth's orbit, so all is well
studied characteristics of the lunar movementsab@ characteristics of the or-
bital motion of the Earth [42].

Leonard Euler showed that the Earth's motion ardbedcentre of mass
of the Earth-Moon system is an accurate representatf the motion of the
Moon with all the inequalities, so the movementte Moon allows us to de-
termine with great accuracy the disturbance imtbeement of the Earth [42 ].

The decisive factor is that the direction of zeegmte on the ecliptic, as-
sociated with the ascending lunar node gives trexiX-in the accounting sys-
tem dynamics pole empirical data, and, respectivibly Y axis is spaced 90°
from the X axis in this system.

There are two planes: the first - the plane ofltimar nodes, which coin-
cides with the plane of the ecliptic, regresseslalase revolves in 18.61 years,
and the second, more mobile, plane apses. Sinee te® planes drifting to-
wards each other, and the apogee of the ascendhiag hode intersected three
times during one revolution of the lunar nodes.

The velocity vector of this movement is directeong the axis of 90-270°
of the ecliptic in the Western Hemisphere. In viefnthe triple point of climax
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connection with the node for one period of turnoeenodes along the ecliptic,
it can be expected that the vector will descrilmemplex curve having three cy-
cles of 120°, with dynamically changing the amplguof the curve, which de-
pends on the values of the declination and latitude

Hence, a change in the parameters of the astroabmits 0-180° ecliptic
longitude - provides instantaneous dynamic offed¢ garried at the X, and the
dynamics of astronomical parameters through th&AI- ecliptic longitude -
provides dynamic offset pole-axis Y. This offset thxis X - perhaps as a plus
sign and a minus sign, and the axis Y - almostusketly with a plus sign, since
the normal vector is always directed along the aki80-270° towards the west-
ern hemisphere due to the fact that the planeetttiptic is at angle of 23° to
the plane of the celestial equator, and declinatioihe Sun is always a positive
for a maximum of 90° E. Thus, a positive declinatal a celestial body having
longitude (right ascension, RA), 90° E, as welklzes negative declination near
longitude 90° W, will increase the positive trendtbe axis Y.

Good repeatability of geometric configurations wfdr and solar eclipses
over the centuries clearly demonstrates how clogeymovement of the Sun
barycentre - to the exact periodic motion, themfall the other disturbances
including the planets have a very small amount.[18]

The dynamics of the instantaneous pole is spinamdjunwinding spiral
with a period of rise and fall of the amplitudediuations of about 6 years, and
the trajectory of the poles are open curves, the @nd shape of the contour var-
ies from cycle to cycle, and the amplitude of tBeilkation may vary by 5 times.

Theoretically, the motion of the lunar apogee aodencan lead to a shift
of the poles of the Earth [1, 18], which shoulddléa changes in temperature
and pressure, and the displacement along the axisn¥st be recorded in the
region Ninol,2, and the dynamics of the axis Xoudtl reflected in the region
Nino4 (Nino3.4).

Apse (apogee-perigee) is a mobile system, besiaaadia drift with re-
spect to the zero point of the ecliptic, the movenhw the apogee is mainly de-
termined by the dynamics of the poles inside tleysar cycle, so we can ex-
pect peak predominant influence in the dynamicthefempirical data relating
to the global atmospheric and water circulation.

The Y-axis is the lead in shifting geographic padéthe Earth (the nor-
mal vector is always directed along the axis 9@DW in the Western Hemi-
sphere), the dynamics of the Y-axis should domitta@eobservations in the re-
gion Ninol,2, as in El Nifo classical type, and wha Nifia episodes.

When the compounds of the lunar apogee and notlgeiftong cycle of
close to zero degrees of the ecliptic, so moverakamg the Y-axis is relatively
weak, the leading role belongs to the movemenhefpoles along the axis X,
there are abnormal deviations in the region anc N2 Nino4 (Nino3.4), that It
means the occurrence of El Nilo Modoki - Fig. 2-3.
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Fig. 2. Distribution of temperature deviations frdire average in the area
Ninol,2 depending on declination of Apogee andNbeth Node of the Moon's
orbit.

Thus, we can expect the existence of a correldteiween the position of
the elements of the lunar orbit, the geographiepoff the Earth and changes in
temperature indicators, and the Southern Oscillatmlex (SOI), with the pre-
dominant influence of the polar motion along th@xXfs of motion along the ax-
is X.

ASK-analysis [11] allows us to identify patternslange arrays of diverse
empirical data that enables you to search the ledioe between heterogeneous
global earth processes and the movement of cdlbsiites in the solar system
[1-18].

This study was performed on the basis of artifiodélligence systems
«AIDOS-X». At any information and measurement systaformation of the
object of study to the information processing sys{part of the IIS) is always
passed on some of the channels of information itnessson. The physical and
astronomical studies as channel information ofteotrpde electromagnetic
waves of various ranges: light, radio waves anaysr Our knowledge of these
transmission channels are incomplete.

http://ej.kubagro.ru/2015/06/pdf/102.pdf
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Fig. 3. Distribution of Celsius temperature zon&dB,4 depending on
the declination of Apogee and the North Node ofit®n's orbit.

Note that in our opinion the lack of knowledge abthe transmission
channels of interaction or lack of understandingna$ a fatal obstacle to the
study of the properties of objects by means ofititesraction. This means that it
Is possible to obtain adequate information aboet dbject of little-studied
channel or channels, the nature of which are unkndnwthe process of learning
the basic meaning is information obtained about dbgect of knowledge
through the channels of interaction with him, naotlerstanding the nature of
these channels, which is not critical in the eatlyges of cognition. This ap-
proach will call information by studies [11, 15-16]

In order to identify causes of the global atmosjgharculation and water
have been developed semantic information models avihigh level of emer-
gence. Since systemic effect - the existence ofsges1 of qualitatively new,
emergent properties that cannot be reduced touhedd the properties of its
parts, the more elements in the system, the grédateproportion of the infor-
mation contained therein is the information avaddain the relationship of its
elements.

The semantic information model is based on the tfaadt the Earth is in-
cluded in the global active hierarchical informatigystem components which,
in addition to our planet, are the Sun, the Mood e planets of the solar sys-
tem.

Each of these components has a complex internan@ation, mean-
while, has a systemic effect is higher the more mlerm active ingredients, its
components, the more of them, and the more intémseelationship between
the elements of the information system.

The solution of the direct problem involves theuwation of input parame-
ters and bringing them to the same scale of meamunterange, the partition
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slots on the M pieces of the matrix calculatiorthed absolute frequency of in-
formativeness.

The solution of the inverse problem involves rectign of the categories
specified by the astronomical parameters. A speais¢ of the recognition prob-
lem is to determine the reliability of the identdtion of the categories of astro-
nomical data in each model.

In order to identify the existence of a correlatmiween the dynamics of
the poles and violations of global circulation misdermedNel andNe2, mod-
elling was carried out in the parameter of simijanwhich is similar to the coef-
ficient of correlation statistics between indicatof global circulation disorders
- and the performance dynamics of the poles oiXthaxes, respectively.

The problem of the recognition of the event categas in the field of
central forces

Consider the problem of recognition of categorieastronomical data [4-
18]. There are a number of events A, which is aaset with many categories
Ci. An event can be considered, for example, ayddieck of the instantaneous
pole position in X and Y, and category - the dyranof the instantaneous dis-
placement of the pole. From these data, we cartrcmhs matrix containing the
corresponding coordinates of celestial objects aglangles longitude (Right
Ascension) and latitude (declination). We assunagttie set frequency distribu-
tions Ni - number of events related to the cate@tiry

Define the number of cases of this category, whictounts for a prede-
termined interval of variation of astronomical pasders have in the discrete
case:

N; (%;,K) = N\w(X; , K)AX, X, <X; <X +AX

1<i<n, 1<j<2m, k=1..k,

Here w —density of distribution of events along the noirel coordi-
nates [3], ko — - number of celestial objects used in the task.

The normalized variable is defined by angular aadial coordinate as
follows:

(1)

(9, (k) /2m, 1<jsm, 1lsk<k,

Moo (K) =1 (K)
L rmax(k) - rmin (k) ,

Here lyins Mmax - the minimum and maximum values of astronomieal p

rameters.
We define the matrix according to the informatiemtent [11]

.

m+1<j<2m
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J, = lz(hjk _%Zhjka

n-=

Nij (xjk) z0

1<isn, 1<j<2m 1<sk<k, 2)

The first value (2) is informative features, an@ tecond value is the
standard deviation of descriptiveness or integratfmative.

Each category can be associated vector informatorent astronomical
parameters dimensiom®, composed of elements of information content by
sequential write columns corresponding normalizedrdinate in one column,
ie.

Cs = | .» 1ss< 2mkK,

: 3)

On the other hand, the process of identificatiod escognition can be
viewed as a vector decomposition recognizable olijea series of vectors cat-
egories (classes recognition) [4-16]. This vectmrsisting of ones and zeros, we
can determine the coordinates of celestial obj¢lctsyrelevant date and the em-
pirical indicators of events in the form of

e (j—DAx=sx, (1)< jAx,  jk=s
0, 1<s<2nmk, %)

Thus, if the normalized coordinates of a celesilgect from the data on
the object of the study sample enters the praset, tihe element of the vector is
given a value of 1, and in all other cases - aevalu0. The enumeration of co-
ordinates is carried out sequentially for eachsteleobject.

In the case where the system (3) is full, it canabg vector (4) in the
form of a linear combination of vectors of (3). Tewefficients of this expansion
will match the level of similarity of this event thithis category. In the case of
an incomplete system of vectors (3) is replacedhleyrecognition of the exact
procedure. The level of similarity with the evemttal in a category can be de-
fined by the value of the scalar product of thetee() the vector (3),
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2mk,
KiI ‘aIHC‘ Zals(A)Cls
(5)
Note that there are four possible outcomes for wlkn be true or false,
or does not include the event attributed to thi®gary. To account for these
outcomes recognition categories in artificial ihggnce systems "Aidos-astro”
[10, 14] and «AIDOS-X» is carried out on the partanef similarity, which is

defined as follows [4-16]:

N
S = %Z (BT, +T, - BF, - F,) [100%
- (6)

Si- authenticity identifying «i-th" category;

N - the number of events in a recognizable sample;

BTil- level of similarity «I-th" event «i-th" categy, to which it has been
properly assigned by the system;

Til - level of similarity «I-th" event «i-th" categy, to which he was not
properly assigned by the system;

BFil - level of similarity «I-th" event «i-th" caggry, to which he was
wrongly classified as a system,;

Fil - level of similarity «I-th" event «i-th" categy, to which he was not
wrongly attributed the system.

With this definition, the similarity parameter rasgfrom -100% to 100%,
as a regular correlation coefficient in statisti@viously, the similarity pa-
rameter must meet the criterion of a simple test

S (N, =1) =100%

In [4-16], and others have shown that the procettureescognition of the
parameter similarity (6), implemented in the systemartificial intelligence
"Aidos-astro” [10, 14] is a relatively stable samplze, and relative to the num-
ber of cells model. Mathematical justification bfs procedure is given in [11].
The reason that it is possible to identify subgetdéegories) of various events,
even the random nature of using astronomical paeme fairly obvious. After
all, in fact, identified the distribution, whicheaformed by modulating the initial
distributions of astronomical parameters [3]. Imgocases, this is sufficient to
carry out the recognition categories [4-16].

In Model Nel as a classification scale taken a three-monthageeper-
formance of surface water temperature anomali@seimegion Nino3.4 (5° N-5°
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S, 120° -170° W), divided into 72 classes. We ussd ERSST (Extended Re-
constructed Sea Surface Temperature), for the @per@90-2012 y. [43]. De-

pending they set the parameters of the polar matighe axes X and Y accord-
ing to IERS [44] - a model EOPC 01 for the peri@)Q - 2012. Is also divided
into 72 classes.

The findings in the modelsel with the value of the parameter S = 86.609
similarities indicate a data communication betwés® dynamics of the geo-
graphic poles of the Earth and the surface watapégature anomalies in the
region Nino3,4. Integral informative value due he shift of the poles along the
X-axis is - 4 490, and along the axis Y - 4.988lime with the hypothesis dis-
cussed.

Model Ne2 - Fig. 4, is formed in a similar manner, but adassification
scale taken monthly Southern Oscillation Index fegu(SOl), indicating a dy-
namic difference in atmospheric pressure betwedmtiT@r. Polynesia) and
Darwin (Australia).

As a classification scale used standardized moratyage anomalies of
pressure difference between Tahiti and Darwin (S@1Yhe 1900-2014 bienni-
um. According to [45], divided into 72 classes. Beging they put the same da-
ta IERS, as in Modé\el, with appropriate division into 72 classes.

As a result of research model&2 obtained similarity parameter S =
76.991, which is lower than in Mod&t1, so further studies as a leading indica-
tor of temperature anomalies in selected regionthefcollection of empirical
data Ninol,2-3,4. In Modé¥e2 integral informativeness, reflecting climatic pa-
rameters connection with the movement of the palesg the Y is - 3,498, and
the coordinates along the X - 3. 483, which is aat with the hypothesis dis-
cussed.

In the modelNe3 andNed take the same classification scale, as in the
modelNel andNe2, divided into 18 classes, but put them at thecynef 18 as-
tronomical parameters, divided into 180 gradatiohstronomical parameters
longitude and declination of Mercury, Venus, Malgpiter, Saturn, Uranus and
Neptune, the apogee of the orbit of the Moon ants wvere calculated at a par-
ticular time, which is set in a semantic informatiomodel. In view of the in-
creasing emergence of each option becomes astroaloimnerent system prop-
erties. Astronomical parameters were calculatethatbeginning of the day
(00:00:00 GMT) at a fixed point with geographic ioates (00. O0E; 55. 08N)
in the tropical coordinate system.
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Figure 4. Model calculation result&2 (with program «AIDOS-X»).

Table 1. Results of the calculations in the mo@ak3-4

Model number Classification scale Descriptive sgale Parameter similarity
Model Ne3 Temperature anomalies in thd8 astronomical parameters 89. 597

region Nino3.4
Model Ne4 SOl Index 18 astronomical parameters 87.189

Information on the impact of the astronomical pagters of the tempera-
tures of the surface waters of the ocean is hitfteer atmospheric pressure indi-
cators. Indeed, according to [41] SST induceseadihg indicators of the glob-
al circulation disorders, so the SST induces basedurther research.

Table 2. Integral informativeness of descriptigalss in ModeNe3

The name descriptive scales

Integral informativerds

descriptive scales

APOG LNG

1,326

RAHU LNG

1,317

SAT LNG

1,303

APOG DCL

1,293

MA LNG

1,293

SAT DCL

1,292

UR LNG

1,288

JUP LNG

1,278

VEN DCL

1,247

MA DCL

1,238
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UR DCL 1,221
MER DCL 1,192
JUP DCL 1,192
VEN LNG 1,183

RAHU DCL 1,137

NEP LNG 1,013
NEP DCL 1,012
MER LNG 1,005

Integral informative elements in the lunar orbitdats Ne3 is the highest,
which means their lead in the event of an abnotemaperature of ocean surface
water in the region Nino3,4.

Thus, changing the elements of the lunar orbitoisamly a geographical
shift of the poles of the Earth, which has beerv@dan our previous paper [18],
but, apparently, is the reason for violations & ¢titeanic and atmospheric glob-
al circulation, leading to the appearance of Eld\aid La Nifia.

In the modeNeNe5,6 the dependence of the dynamics of the motidheof
lunar poles node and apogee. As a classificatiale digures are taken daily dy-
namics of the poles of Y and X. The data were olethifrom the site IERS [44],
model EOPCO04_08_IAU2000A for the period 1962 -20&drs. The data were
divided into 72 classes depending on their putomgtiastronomical longitude
and declination of the lunar apogee and node aladedl into 72 gradations.
The study results in this model are shown in Fig. 5

The data obtained can construct a matrix of infégiwnacontent, which
can be used in solving the direct problem for teeection and imaging of cogni-
tive functional dependencies in the noisy dataighdimensionality, and the
inverse problem of forecasting.

0 30 60 90 120 150 180 210 240 270 300 330 360 0 30 60 90 120 150 180 210 240 270 300 330 360

Figure 5. Matrix informativeness in the mod@Ne 5 and 6, showing the dependence of the
pole coordinates X (left figure) and Y (right figyrfrom the longitude of the Lunar Apogee
and assembly.

The movement of the geographic pole axes in thection of positive
values reflected in the chart as a red stain irdifection of negative values - in
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the form of spots of blue. Each of the colour sgwishe chart 2 is a six-year
cycle of expanding and collapsing pole trajectd§]]

Fig. 6 is a matrix of information content mod€d3 depending on the
length of the lunar apogee and node. Colour stfaoms blue to red reflects the
dependence of occurrence of temperature anomaliteg iregion Nino3,4, thus,
during the onset of El Nifio, the reflected red pedods of La Nifia, the reflect-
ed blue alternate depending on the movement ofeglesrof the lunar orbit.

Briefly explain the essence of this method. Mainiformativeness (2) is a
table in which the columns correspond to the genarage of the class. The fu-
ture states of the simulated system, the line vétee of the factors influencing
this system [11]. At the intersections of rows aatlimns of the matrix is the
amount of information that is contained in the fdwt the action values of the
factor corresponding to the line on the systenméostate corresponding column,

The maximum amount of information that can be #ofain the value, de-
termined by the number of future states of the Rted system. Unit amounts
of information reflects the strength of influeneetor values, and - the direction
of this influence. That it helps or hinders thesofive of the state.

If the sequence of classes and values of the fafbom ordinal scales or
scale relationships. Respectively, they determitmedrelationship "more-less"
or, in addition, the unit of measurement, origiwl @nithmetic operations, the in-
formation content of the matrix allows an intuitigeaphical visualization, the
traditional type functions. Then the values of fhetors considered as values of
the argument, and the classes, the occurrence ichwli these factors, see the
values of the maximum amount of information - as\hlues of the function.

Other classes, less than a given value due torfaas well as those that
attack this value prevents a greater or lessengxtan also be displayed match-
ing colours, and it can also be of interest. Lets yse the powerful human abil-
ity to analyze images. Cognitive functions presegntethe form of a matrix of
informativeness (2), of a very general form of fuimieal dependence: a multi-
valued function of many arguments. Each factorcasféne value of all the states
of the simulated object, and each condition is edusy all the values of the fac-
tors.

In view of the selected regions to collect empirdt@a and separate study
of temperature anomalies in them formed Modéke7-10. As classification
scales are taken monthly average temperature gmatarmativeness 1-4) and
temperature anomalies (matrix informativeness 28cated regions of the
equatorial zone of the Pacific Ocean for the peti®80-2014 - SSTOI - indices
according to [43]. Classification scale regions &8nNino4, Nino3,4 are for
ease of analysis and prediction of 10 gradationd, tae region Ninol,2 - 14
grades. Descriptive scale divided into 180 gradatio

Comparative analysis of the results shows thathilgaest temperature
setting similarities with the longitude of the lurenogee and node regions have
Ninol,2 and Nino4. Region Nino3 is intermediatenssn regions and Ninol,2
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Nino4, and the region Nino3.4, dedicated to thelystof the ElI Niflo Modoki,
the information is less important than the regiona¥.

A characteristic feature shown in Fig. 7 matrice®rimativeness - pro-
nounced temperature anomalies in the compoundsedihar apogee and node
near the axis 0-180° of the ecliptic, and the ceotioe point near 180 ° allow
the temperature anomaly leading to the El Nifio-pkeiod of El Nifio observed
during 1997-1998, and near 0° ecliptic - periodkaNifia (2008-2009).

The data presented in Fig. 7 shows that the teyeranomalies as a
plus sign and a minus sign, most clearly manifestade region Nino1,2, which
means that its leading role in the occurrence ofations of the global circula-
tion, and corresponds to the appearance of theicl& Nifio and La Nifia.
Nino4 Region is the most important for learning &aally prediction of the El
Nifio Modoki.
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Fig. 6. Matrix informativeness model3, showing the dependence of the
temperature anomalies of ocean surface waterseimenon Nino3,4 the longi-
tude of the lunar apogee and node.
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Puc. 7. Matrix Models of informativé\eNe7-10 depending on the longitude of the lu-
nar apogee and node.

Table 3. Comparative results of studies in the rel7-10

Region Parameter similarity
Nino1.2 84. 522
Nino3 83. 821
Nino4 84. 058
Nino3.4 82. 931

Despite the fact that the main events associatédEViNifio occurs in the
tropical Pacific, they are closely related to thegesses taking place in other re-
gions of the globe. This is seen in the phenomelexdnnection or in distant
space-time relationships. During El Nifio increatbestransfer of energy in the
temperate latitudes of the troposphere, which isifested in the increase of
thermal contrasts between tropical and polar k¢isy the intensification of cy-
clonic and anticyclonic activity in the temperadétudes.

Induces teleconnection calculated on the basisasfdardized monthly
anomalies with the high-altitude drops and spatidtion. As a result, emit nine
time series induces teleconnection different sppagterns for the period 1950-
2014.

In the model we studiedeNe11-18 information links between the dynam-
ics of indicators at different spatial patterns amolvement of the lunar apogee
and node. As classification scales are taken sdéllgrcodes teleconnection
eight spatial-temporal patterns, divided into 18dgs, dependent on their per-
formance delivered longitude and apogee Lunar nadiggled into 72 grada-
tions. Data source - the database [43] containglg-index. The results are giv-
en in Table 4.
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Table 4. Results of the study index teleconnection

Model Similarity parameter
NAO 77.583
EA 76. 824
EA/WR 77.317
SCA 76. 742
WP 77.578
POL 77.632
PNA 76. 751
EP/NP 70. 395

The most informative exhibit patterns NAO (Northlgkitic Oscillation), WP

(Western Pacific pattern), POL (polar Eurasiangra)t which means that a single
mechanism of formation of planetary climate anoesglnd the possibility of predict-
ing global circulation disturbances in some regidds the representation of matrix

informativeness is visually similar to the dynamiéghe matrix pole on the axis X.
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Fig. 8. Informative Matrix of ModeldeNel11-18
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Recognition module in the program «AIDOS-X» allowrs the basis of
the future provisions of the elements of the luoinit is not only count the dy-
namics of the pole, as was demonstrated in ouriguewvork [18], but also to
predict the occurrence of climatic anomalies Eld\&mnd La Nifia.

The modelNe19 as a classification scale used monthly averisgepthed
seasonally indicators of temperature anomaliesénstudy region Nino3.4 ac-
cording to [43], divided into 10 grades. As the aigdive scales used data on
longitude apogee and the lunar node, divided iB® dradations. In this model,
a correlation coefficient of 82,102. Matrix infortheeness modeNel9 gives an
idea not only of past temperature anomalies, aogerof El Nifio and La Nifia,
but also about the future of global violations. @atrix bear years with temper-
ature anomalies, as well as marked next track elesra the lunar orbit with
white dots. Apogee is moving along the eclipticha forward direction, and the
Node — opposite direction, so their joint dynanotserved in the matrix of in-
formative accordingly.
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Figure 9. Matrix of informative model19 with recognition results.
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Fig. 10-13 shows the results of recognition of fimere scenarios of cli-
mate and temperature anomalies in regions Nine Ejg. 10, Nino 4 Fig. 11,
Nino 3 - Fig. 12, Nino 3,4 - Fig. 13.

According to calculations in the study region Nir®b84,522% probabil-
ity happen abnormal deviation of temperature ofaz@ waters in the direction
of positive values, which will begin in March 201Since the recognition was
carried out for monthly intervals, and the officiatecast for the necessary tem-
perature deviation at + 0,5 ° C from the averagdenthree months period of El
Nifio is forecast to come in April and May 2015 awitl continue for the whole
period 2015.

B e e S e B e e e o e B e e B

Figure. 10: The recognition results in Mod&l - dynamics of temperature anomalies
in the region Ninol,2 and forecast for 2015. Relbuwoindicates the average monthly tem-
perature anomalies of surface water, normalizecése of analysis. Red and blue horizontal
lines - the threshold deviations above and belowchvkhere is a period of El Nifia and La
Nifia, respectively, blue and blue lines - the decbhf the lunar apogee and node respectively.
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Figure 11. The recognition results in Mod@9 - forecast temperature
anomalies of surface ocean waters in the regiodNiRed colour indicates the
average monthly temperature anomalies of surfaterywvaormalized for ease of
analysis. Red and blue horizontal lines - the tiwksdeviations above and be-
low which there is a period of El Nifla and La Nifespectively, blue and blue
lines - the decline of the lunar apogee and nosigectively.

There is also a correlation observed abnormal excE84,058 tempera-
ture readings over + 0,5 ° C, but this short pertbé main deviation observed
abnormal downward temperature. Thus, accordinghé dalculations in the
recognition module in the moda&b7 andNe9 can make a prediction about the
occurrence in April-May 2015 El Nifio classical type

Since the magnitude of the temperature anomaliegpamble to abnor-
malities in 1997-1998, we can expect significastuiption of the global oceanic
and atmospheric circulation.
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Figure 12: The recognition results in ModeéB - forecast temperature anomalies of
surface ocean waters in the region Nino3. Notatemin Figure 10-11.
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Figure 13: The recognition results in ModelLO - forecast temperature anomalies of
surface ocean waters in the region Nino3,4. Natatie in Fig. 10-11.
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The recognition results in the mod@Ne8,10 confirm abnormal deviation
in the positive direction of the temperature ofatsurface water indicators in
April-May 2015.

There is a feature in the dynamics of the pole thedmovements of the
lunar nodes and apses in different coordinate systéatitude apses, captured
in ecliptic system changes uniformly with incregsiatitude, while in the equa-
torial system, where the dynamics of decline depardthe movement apsidal
nodes of zero declination is observed only at gg@ach of longitude to the in-
tersection of the axis of the ecliptic plane angléquatorial plane, the have axes
0-180 degrees.

Lunar nodes move relatively evenly, and with zegclite in the equato-
rial tropical coordinate system of longitude canveavithin one degree, it is -
the plane stable system.

Npend anorea /lyHbl Npu HyneBow AeKavHauum 1900-2300 rr.

300

Mpagychbl 3KAUNTUKK
=

100

Figure 14: Drift longitude peak at zer\o”declinatidmring in 1900-2500
years.

Movement zenith in equatorial uneven. Due to disnces, on motion of
the moon, there is a change in zero longitude agsekne in the range of 15
degrees to the axis of 0-180 °, to which zero datlbn "tied." And it is - dy-
namic correction plane of the Earth-Moon at theesame in long time cycles -
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all lunar perturbations and inequality themselvemgensate, as evidenced by
the existence of Saros.

In the long-term period, when the compounds of lthrear apogee and
node occur near the line of 0-180 ° ecliptic ocdue to inactivity polar motion
along the axis Y, El Nino Modoki. It is this periosl observed in the present,
when the temperature anomalies do not start ipiadlyclassical version of the
El Niflo region Ninol,2, and in the region Nino4, @r the axis X. The next
such period will be in 2099.

El Nifio forecasts

Our forecast was published in January 2015 [46hddition to the theo-
retical foundation capabilities for the predictiof global climate anomalies
based on the dynamics of the lunar nodes and apsearticle made a practical
forecast of occurrence of El Nifio, which contaitieel following basic criteria.

Regions Ninol,2 and Nino4 are key in predictingehergence of global
climate anomalies, and an increase in temperafutemcean surface waters in
these regions - a leading predictor of El Nifio.

Start abnormal rise in temperature of ocean sunfeater in the regions
studied Ninol,2 - Nino4 forecast in March 2015, le/an the region Nino4, de-
termines the appearance of El Nifio Modoki, thisgerature increase will be
short-lived, and major changes are expected inrég®mn Ninol,2, starting in
April-May 2015.

Thus, it was not only a differentiated forecasiwbifat is expected climatic
anomaly, but that it will be a classic El Nifio type

In fact, 09.03.2015 Climate Prediction Center (NCERnounced the
threshold is exceeded, the temperature anomalg€hiiio occurs, thus de-
fining the anomaly changes observed in the regioro4# while in the region
Ninol,2 observed deviation in the direction of lonvg the temperature, respec-
tively 1,1 and -0,5°C.

But the situation has changed to 03.28.2015 sahleaemperature anom-
alies in the region began to outpace Ninol,2 dewiatin the region Nino4, re-
spectively, 1,2 and 1,1°C.

This expert assessment was made based on an aweea@ey data of
temperature variations of the surface waters ofoitean from the base period
1981-2010. The following illustration (fig. 15-1&re all from NCEP and
demonstrate the dynamics of temperature anomali¢sei development of El
Nifo.
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Figure 15. Anomalies deflection temperature of aceaface water in the
regions studied on 03.05.2015 and on 03.28.201% fre reference period of
weekly data 1981-2010 biennium.

Later during April and May 2015 there was a rapavelopment of the
global climate anomaly El Nifio with a predominammédemperature variations
in the region Ninol,2. On 06.01.2015 the tempeeaamomalies in the region
make already Ninol,2 2,6 °C against 1,1°C regioro#li
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Figure 16. Anomalies deflection temperature of acaaface water in the
regions studied in the base period from 06.01.20&8kly data 1981-2010 bi-
ennium.
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Calculations with module recognition system «Aidos-future climate
scenarios indicate that further possible abnormeaeégs temperature indicators
of surface ocean waters in regions Nino 1,2 ana8|i for 2015 may be com-
parable with similar abnormalities in the catastiofEl Nifio of 1997-1998.

CONCLUSION

A number of semantic information models to prove finesence of ele-
ments of similarity between the motion of the luoabit and the dynamics of
the instantaneous pole of the Earth, as well aktaoms of the global atmos-
pheric circulation and water, leading to the emecgeof episodes of El Nifio
and La Nina.

Shows the comparative importance of informationareg Nino 1.2, 3, 4,
3.4, dedicated to the study of the temperature afiemof surface waters of the
equatorial zone of the Pacific Ocean, as well a& tlole in the prediction of
possible anomalies.

Studied semantic information models spatial-temippadterns to predict
the climatic disturbances in the temperate latsude

On the basis of artificial intelligence AIDOS-X ne@ forecast of the
global ocean circulation disorders, or occurrerfcéldNiiio episode of the clas-
sical type in 2015, which is implemented in accomawith the forecast.

The results of this study extend the capabilitiethe study and forecast-
ing of the global processes of climate change erptanet.
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