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The examination of the results from the systematic observations on aeronomic
and geophysical parameters in the South Atlantic Region results in the cenclu-
sion that the region westward {rom the mid-Atlantic ridge is of particular in-
terest to meteorology and geophysics. This is based on the analysis of 35 pa-
rameters for which data were provided by meteorological, geophysical and
space observations: (1) average atmospheric femperature of the confact layer.—
summer; (2) average surface water temperature; (3) deficit of irrigation
point more than 850 mb; (4) deficit of irrigation point more that 500 mb;
(5)average air pressure of the contact layer — summer; {6) mean air temperature
£ 10 km— summer; {7) mean air pressure £=10 km— summer; {8) average
annual air temperature =10 km; (9) average annual air pressure h=10 km;
(10} total clondiness; (11) northern component of the geomagnetic fited X
h=0 km; (12) eastern component of the geomagnetic field ¥ h=0 km;
(13) vertical componet of the geomagnetic field Z £=0 km; (14) geomagnetic field
intensity //2=0 km, (15) northern component of the geomagnetic field X #
—10 km; (16) eastern component of the geomagnetic field Y/2=10 km;
(17) vertical component of the geomagnetic field Z h= 10 km; (18) geomagnetic
field intensity /1 /=10 km; (19) northern component of the geomagnetic field
X k=350 km; (20) eastern component of the geomagnetic field Zh=350 km;
(21) vertical component of the geomagnetic field Zh=350 km; (22) geomag-
netic field intensity H =350 km; (23) velocity of charged particles precipita-
tion from space; (24) northern component of nondipole geomagnetic field
X' k=0 km; (25) eastern component of nondipole geomagnetic field V' h=0km;
(26) vertical component of the nondipole geomagnetic field Z!' h=0 km; (27)non-
dipole field intensity FA’/2=0 km; (28) northern component of nondipole geo-
magnetic field X’ 2=10 km; (29) eastern component of nondipole geomagnet-
ic field ¥’ h=0km; (30) vertical component of the nondipole geomagnetic field
Z'h=10 km; (31) nondipole geomagnetic field intensity H' h=10 km; (32)
northetn component of nondipole geomagnetic field X” =350 km; (33) eastern
component of the nondipole geomsgnetic field Y’ h=350 km; (34) vertical
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component of nondipole geomagnetic field 27 £--350 km; (35) nondipole geo-
magnetic field intensity /7' £-=350 km. M :

In this paper relationships characterizing various in nature processes are
studied. In general, these are mcteorological elements {temperature, pressure)
components of the geomagnetic field — observed and nondipole, characteri-
stics of phenomena resulting from the solar activity, -

The data on these parameters are statistically processed. This comprises
the determination of correlative and regressive dependences between topo-
graphic changes of the geophysical parameters studied. The proccdure is
performed with statistical miodels and essentially represents a atodel problem
{regressive model) but in this case the model is formaily mathematical. Its pa-
rameters do not have direct physical interpretation. The efforts when applying
the model were to obtain the intervals within which the average values of
the regression line, which expresses the functional relationship between the
studied parameters, are defined with given confidence level. The selection of
the parameters aimed at better representativeness of the analysed relationships,
L. e. better characterization of the processes and phenomena observed. Never-
theless, data on single parameters do not refer to one jand the same above
sea level height, Therefore, changes of the temperature and the dry air pres-
sure, as well as of the components of the geomaguetic field are taken into
account at heights of : =0 km (sea level), £=10 km (average bottom boun-
dary of the troposphere), and % =350 km (spacecraft trajectory height with re-
ference to measurements for parameter No 23).

Based on the results obtained in 6. 7) and revealing some interesting
dependences between the components of the geomagnetic field, on  the one
hand, and the meteorological elements — on the other, the emphasis of the
statistical analysis performed here is placed on the determination of similar
relationships and the specification of the ones already defined. As far as the
analysis of some dependences between meteoatological and geomagnetic field
parameters made in [6] shows that some of the relationships obtained are not
of particular importance and do not contain qualitatively inew information on
the processes observed, further discussions would net ref;er to them. This
would be replaced by data which may help to specify and ¢onfirm the relation-
ships defined. Z

In order to collect data on the mentioned parameters,;we use the results
which in one form or another are already published or at the given initial
conditions are computed with reference to the purpose of their application.

The data are calculated and located in the nodes of a 5% network. Thus,
the source difference does not affect the calculations of the initial data.

The region in consideration is located at the southv{restern part of the
Atlantic Ocean from 20 to 70° west longitude and from ' to 50° south lati-
tude. The cartographic calculation of the parametric values is effected as the
value of the respective isoline is taken in the nodes of the 5 network,
and for the case where this is not available, the value is linearly approximat-
ed. The succession of the value calculations is selected arbitrarily, but once
selected, it is kept the same for the parameters considered. The same procedure
Is applied for the cases where the data are faken by the respective catalogues
or are computed. In this case the calculation is performed with the wnethod of
sweep. The parametric values are caiculated in 70 poinis describing the region
from the Atlantic Ocean with the above-given coordinates.

Values both for observed and for nondipole geomaguetic fields and used
in the analysis of the geomagnetic field component data. The dataare obtained
as the geomagnetic potential is expanded to a serles of spherical harmonic fun-
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tions with accuracy up to the [00th term {for the observed geomagnetic
field) and the firstterm of the development representing the dipole geomagnet-
ic field is substiracted for the nondipole field.

The parametric data are statistically processed and are studied by linear
correlative analysis and correlative ratio.

The results from the linear corrclative analysis are elements of the nor-
malized correlative matrix. Each matrix element is a coefficient of the mutual
correlation. The degres of fitness of the experimental data for the studied
parameters with respect to the straight line is evaluated through the coefficient
of the common linear correlation
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where 7;; is the coefffcient of mutual correlation between the i-th and the j-th
variables, ¢,— standard deviation, o;, a; — values observed for the ith and j-th
variables, #— number of observation (number of values observed for @, and
a; for the case A£=70)

The existence of funclional dependence between a given couple of vari-
ables without revealing the type of this dependence is evaluated by the corre-
lative ratio given in expression
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experimental data for a4; and a; m; is the number of infervals of a; (along the
X-axis};
A
mj=—=",
F 5,
where

A; is the complete interval of a; variation observed, §,is the g, measure-
ment accuracy {indeterminancy interval of g;)

For the purpose of this work a polynomial regression model is used) linear
with respect o the constants o of the assumed regression between a; and aj
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The set {a;} incorporates components of observed and nondipole geomag-
netic fields for heights of £==10 km and 2=350 km, and the set {a;}
represents cerfain meteoelements as average month and; annual temperature
and pressure for dry air at 2=10 km and velocity of space charged particle

precipitation, The accuracy with which the model &} describes the availabe ex-
perimental data has been determined through Fischer’s criterion
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Table 1

Dependence between Polynominal

Fischier's crlierlon F

pardineicrs Nos power
6-15 1 24:562
7-15 3 17.217
8-15 4 33,205
§-15 4 16.043
§-18 3 128,984
7-16 3 84.021
8-16 3 138.683
9-18 3 97.467
§-17 3 169.284
7-17 4 194.753
8-17 3 182.982
9-17 1 158.005
6-18 4 41.953
7-18 4 58.854
8-18 4 35,886
9-18 4 56.233
6-28 4 6.312
7-28 3 8.749
8-28 4 3.971,
9-28 4 11.028
6-29 2 32.112
7-29 2 26.349
829 2 35.652
9-29 1 28.650
6-30 4 457.025
7-30 4 211.729
-3¢ 1 503.402
8-30 1 204.835
8-31 2 716.24 |
7-31 2 470,012
8-31 2 813.287
9-31 2 392.186
23-19 1 39.813
23-20 2 21.872
23-21 3 8.219
2322 4 4.417
23-32 1 18.867
23-33 2 7.688
23-34 3 14,08
23-35 4

14.863
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where: @, is the calculated a; valueg according to the model, @ is ihe ave-
rage @, value. e

The evaluation of the regression model accuracy is performed under con-
fidence level of p-—=0.05 as #<100 and powers of Treedom for the numerator
equal to the power & of the polynomial and for the denominator (n—k—1).

Resulting from the application of the regression analysis through a step
regression from first to fourth power in agreement with equation (3), the form
of the best regression models describing the experimental data is obtained.
The statistical characteristics of some of them, as polynomial power, Fischer’s
criterion and regression coefficients are listed in Tables 1 and 2.

As already shown, the major characteristic of the studied regression fit-
ness is the F-ratio. From a theoretical point of view, at n< 100 the confidence
level p cannot be greater than 0.05, regardless of the fact that most of the

Table 2

Regresston ¢oeflicients

Bependence between paramelers
Nos

oy i€y €y iy ay
5-15 —42.7513 - - — 1896.4082
7-15 264.1711 — — 1082.054 =
8-15 —46,7659 — o 2645.8073
9-15 270.0776 - — 3172.8139
6-16 —44.0839 — - —21451.13 —
7-16 263.4516 — — —43705.367 =
8-16 —48.10348 - - —27277.75 =
9-16 267.0065 — — —40133.273 —
6-17 —-33.7062 — — 959,1721 —
7-17 285.0156 = — - - —3899.335
8-17 —34.9268 —_ —_ 1216.5542 =
9-17 285.2434 — — = —7688.215
8-18 29,8447 = s o5 —2100.906
7-18 296.5337 —_ — — —5136.988
8-18 —30.7741 — — — —2507.963
9-18 296.417 — — - ~~4513,433
£6-28 —41.3221 — — — 14656.716
7-28 267.4776 — — —5083.813 —
82-28 —44.203 — - L. 14821.469
9-28 271.1931 — -— —_ 37053.063
§-20 —-48.7036 —191.4451 4785.293 == =
7-29 253.54861 —404.1636 §522.5461 — —
B3-29 —>54,1898 - 244 3384 $2897.5352 — —
9-24 268.156 —284.437 — - i
6-30 —35.2721 — 44,1034 - 157.1682 = 12419.199
7-30 283.4253 — — — —  54.8064
8-30 —40.051 — 57.8803 — — =
9-30 278.7434 — 84.0031 — — —
§-31 —32.2859 — — 481.8897 — =
7-31 228.4802 — —1045.3175 - =
8-31 —35.1792 — — 607.8804 — .
9-31 289.34006 — — 818.3919 - 2=
23-19 104.2354 --526.9827 = — —
23-20 — 1.8724 — 22218.097 — —3975742
23-21 2.75185 161.1247 — —171341.81 —32591.88
28-22 28.0485 — — -— — 4422418
23-32 - 7.5785 —390.6569 — — ==
23-33 - 88018 — 30352238 — —18628128
23-34 18.43375 — 447 .606 —1955.16 340244188 14429213
23-35 18,6311 —582.01953 — — —119720.7
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fegression models obtained and shown in Table 1 should have a confidence
level of p<C0.01. As it can be seen from this Table, almost all vatues of F
are greater than the numbers corresponding to a confidence level of p=0.01,
but conclusions on the significance of the model can be valid only for p=0.05
due to n</100. This is not contradictory to the comparative model analysis,
but we have to keep in mind that all models are at confidence level p=-0.05
{or 95 ¢/, reliability from a statistical point of view).

Under these conditions we can see that between all: the 40 regression mo-
dels there is a group of 15 models for whick the F-vaile is significantly high-
er (about one or two orders more) than the value of the remaining ones.

Figures 1-4 show the type of some model regressive curves, describing
the correspondent experimental data. |

The study of the experimental data with the multiple regressive analysis
applying a step regression from first to fourth power shows that between in-
dices Nos 6, 17; 7, 17;7, 18; 6, 30; 7, 30; 6, 31; 7, 31 there is a clearly
expressed curvilinear dependence described by curves from first to fourth
power. This is confirmed by the high values of the Fratio (Table 1).
But in some cases the general grouping of experimental data considerably differs
from the model curve obtained with step regression. This is due tfo the fact
that the program used for the polynomial step regression provides for the ex-
amination of dependences only by polynomials from first to fourth power. As
a regular sequence the models defined by the program as best cannot be
considered best in general. There are cases when although the program has
shown a given curve of the same power as the best regression model for
two different dependences, this curve does not describe the scatter of experi-
mental data in a unified manner, for example for dependences Nos 23, 19 and 23,
32. The comparison between the F-ratio values for them shows that although the
model curve for both models to be of first power, the model selected for the
first is formally better, due to the twice greater value of F for 23, 19 com-
pared to the one for 23, 32.

Table 3
Dependence botween Coryelative l_ = Conl}dcncc i gl =
paramelers Mos. coefilcients r I ry Ty
5-32 —0.9013 —0.509 {18957
6-27 {.9411 0.9366 o 09447
§-34) -—{.9231 —6.9275 . —0.9186
6-35 0.9503 0.9478 - 0.8536
7-36 0.9127 0,909 - (L9154
8-27 0.8536 {3.9508 bo0.9562
8-30 —0.9386 —0.9425 ' —0.9354
8-35 (0863 0.9611 © 0.9661
Table 4
[)L;};;erzif:tc:rubehtf,\::eu Correlative ratio Fischer's criterion F
8-17 0.8182 182,982
8-30 0.9797 503402
8-31 0.9672 813.287
9.17 6.7962 158.002
9-30 0.9386 204.853
9-31 0.8712 392.186
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The presence in experimental data of one or two values much larger than
the other ones or different in sign results in significant change of the model
curve type. In consequence, the regression model becomes worse. This can be
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Fig. 1. Regression dependence between the intensily of the
nondipole geomagnelic fleld (=10 km) and the average
atmospheric temperature (A—=10 km)

elliminated by rejection of the single vaules because their presence may be of
incidental nature with respect to the examined problem.

As already mentioned, both the data for observed and nondipole geomag-
netic field obtained by the exclusion of the dipole field effects are subject to
statistical processing. The comparison of results obtained shows that when the
nondipole field is processed, the relationships determined between the indices
of various groups {different nature) are more strongly expressed and clear
nonlinearity of the dependences is observed. This is confirmed by the signifi-
cantly greater values of the F-ratic (estimating the model accuracy).

Resulting from the application of the correlative analysis between the
examined 35 parameters, the dependences (165 innumber) characterized by the
high coefficient of the common correlation are defined within the boundaries
+0.7==r=<+1. The correlative coefficients related with dependences between
indices of vatious nature (Table 3) are of particular interest. Part of these
coefficients refer to relationships between meteorological parameters and compo-
nents of the nondipote geomagneiic field and the rest — between these para
metets and vthe components of the observed geomagnetic field. It is seen tha
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for many nontinear dependences having high values for the F-ratio the coeffi-
cient of the linear correlation is also high, as this is wvalid for all the linear
models from Table 1. The comparison performed confirms the expressed func-
tional dependence between variables observed (Table 3). The value of the cor.
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Fig. 2. Regression dependence betlween the intensity of the nondipole
geomagnetic field {A==10 km) and the average atmospheric pressure
(f==10 km) i

relative ratios (Table 4) for some of the discussed relationships shows the
presence of strong functicnal dependence which confirms the reliability of the
relationship defined. |

Resulis obtained permit to draw the following conglusions:

1. The application of data related with the nondipole part of the geomag-
netic field results in stronger manifestation of the relationships observed and
provides for relatively better interpretation from physical point of view.

'2. Strongly expressed functional dependences are determined between the
infenusity of the nondipole geomagnetic fisld Fz (level 2=1¢ km) and the ave-
rage air presgsure and temperature (for the same level) (Figs. 1 and 2}, as well
as between the vertical component of the nondipole geomagnetic field and the
same parameters {for =10 km, Figs. 3 and 4). The experimental data scatter
is described for these dependencies with model curves of second or fourth
POWET. '

It can be seen forim the comparison of the results from the statistical ana-
lysis that the functional dependences obtained, where components of the non-
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Fig. 3 Regrefssion dependence hetween the verical componenl of the nondipole
geomagnetic field (A=10 km) and the average atmospheric temperature (=10 km)
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dipole geomagnetic field are incorporated, are more strongly expressed than
the ones related with the components of the observed geomagnetic fieid. This
can be interpreted in terms of the fact that  the dipole field due f{o its
smooth development of spatial variations results in “polishing” of the examined de-
pendences and does not provide for the manifesiation of peculiarities of the
geomagnetic field that are directly affecting the temperature and the pressure
at a given level, That is wihy the reduction of the dipole term provides for
a possibility to study the relationship of the nondipole geomagnetic field with
the mentioned meteo-fields. The Held thus oblained contains all the specifics
of the observed cne and much more clearly represents its characteristic. The
analysis performed confirms this fact as well.
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3aBucuMocTy MEXAY adpOoAMHaMHYeCKHMU
M Trec(PUSHUCCKHMH NApaMeTpaMu :
Ans pattona HOHOATISHTHUECKON TeOMAaTHUTHOMN AHOMAAHH

T. K. Hnes, 4. H. Muues, M. I lepdsicarosa, H. 1. [Teaocsn

{(Peswme}

B nacrosueit paGore PACCMATPHBAIOTCY CTATHCTHYECKHE 3ABHCHMOCTH Mexcy
A9PO/IMHAMUHCCKUME ¥ TEOQUBHIECKUMA IAPAMeTPAMH A5 panona KOxHOaTIANTH-
UCCKOR TeOMarHUTHOM aroMaduy, Mceaenyrores 35 napameTpos, XaPaKTEPUIHDPYIO-
HINX TOBEAEHHC HEKOTODHX METEOMOJMel, TIOBEACHUE TEOMATHHTHBIX HOMEH —. ia-
CHIOHACMOTO H HEAMIOMBHOTO, 4 TaKe APOABJIECHHS COMHEunoH akTupHOCTH, [1pH-
MEHIETCH KODDENSUMOHHEIR ¥ DErpecCHOHHBHY auadma ais 06paGoTKi  JaHHBIX.
Kax crescrbue stors moayuens HAUNyQliIHe DEerpecCHOHHBIE MOOedH, ONuChIRA-
0uLie CYIECTBYIOUHE SKCTICPHMEHTAbHbE NAHNLIe [DH MOMOMIH TOMMHOMOR C
BTOPOH N0 YeTBepTOl Ccreneny. i

¥ CTAHOBMEHBI OYeHb YETKO BLIDAXCHHBIC KPUBONMHEMNHBIE 3aBUCHMOCTH MeM(/LY
NOAHOH HHTCHCHBHOCTBLIO HCHUNOALHONG PeOMarBuTHOrO fods aas £2=10 km, ¢
OAHOH CTODOHRL, M TEMIEPATYPOH W  JapBnesyeM ans k=10 km— ¢ xpyro#, a
TAKME MEHAY BEPTHKANLHON COCTABMAIONIEH HEANMONBHOTO FeOMAFHATHONS GO
¥ TEMH CaMBIMi mapaMeTpamu, croBa Aas k=10 km. Bee oun OHHCEIBAIOTC 110~
TMHOMAMU BTOPOH nube YeTBEpTOH CTENeHH.
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