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The examination of the results f rom the systematic observations on aeronor
and geophysical parameters in the South Atlantic B.gigl rps.ults in the concl

iion T6ut t"h" region westward from the mid-Atla rtic ridgq is of particular i

teiest to meteor?logy and geophysics. 'l'his is based _on .thp analysis 9f 95 t

rameters lor which-data were brbvided by meteorologicail-,_ geophysic.al a

space observations: (l) average atmospheric temperature.of .the contact layer
s'umrner; (2) auerag6 surfice watei ternperature; (3) deficit of irligati
;;l;i-;;r.)itl"n g50'rbi (+) deficit_of irrigation poirif. qrore that 500 m
(51uu.tug. air pressure of thd contact layer - 9um.rySr.; 

(6) 4ean air t3ln9tatt
h:IO liir-summer; (7) mean air pressure h:10 km- qummer; (B) avera

annual ,ii t.mp.rutuie'h:10 km; (-9) average anrual air pressure h:l0k
(i-o j totur clouhiness ; (11) northern iomponEnt of the. g.gol?gngjic filed

dip
ma
ic
Z'h:10 km; (31) nondiPole ge
northern component of nondiPole
somponent of the nondiPole geoma



I

component of nondipole geomagnetic f ield 
5,,,h:350 km i (3S) nondipolemagnetic field inteniity H, r:5bO t<rn.

.-..r11 ,ll. fll.l,relaiionships characterizing'various in hature processesstudied. In general, these are.meteorological" .elements ({emperature, pressu

:"qT3:1.:1.^:l_t^T geomagnetic field 
-"observcd and ir:ond^ipot", .rir-.ii^.r^_. ^l ;_ _- "^._ b"""::Fuvr-rL rrvru _ uurErvrru alru niLrlcllpole, cnaracsllcsil phenolnena resulting from the solar activity. 

I

_r" ,11:,311=l- th::" 
-prllTeters 

are staristically ' processed. This compthe determination of iorrerative unJ i"gr"r.ive' dependil;;; #;.Ji"'"t'ographic changes of the. geophysical prrameters stuaieoi ft. pr*ia*,
t_:'j::::l yjt ql'li'licat firoderi ano 

"'ssentiauy 

-r 

"p;;;;i, a moder probl(regressive moclel) but in this case the model iJ i"tirary-Euir-'.rrtiiur.'itr'j
i*T*"^T^|:..1:111":,9i{ect,physical internretarion rhp -ar{n,ro 

-,r"^- ^^-r..fthe model were to obtain th;"
the.regression line, which expr
studied parameters, are defined
the parameters aimed at betterrne parameters armed at better
i. e,'better .rr"ru.i-.rirution- ti't .'pro..r.u, ;;;h;";;"i;';ffi.u-.il^"ft;;
theless, data on single parameiei" ao-not reter'io on.lr"o the same asea level height, ThereTore, changes of the temperaiure-u[d'ilr" dry airsure, a, weri u, oril,-"".i'!,ffi:fi: ;i th.';il',ffi",jil: 1l$J";J'{rf;[1',]
::::t:l lj^h:.'.qlll ?t, 4:o .r<qr 

(s5-g^ level), h:r}-r,m laugruge bottom tou
|:rt "^r 

the troposphere), _and n)sso r,r (.i"...rrTi'ir;j;ii;;y height iviihIerence to measurements for parameter wo'23;.
- Based on the results obtiined in [6, 7] afid revealing sone interesti

dependences between the components " ot tne g."*;;;ti? field, on the ohqnrl aaA +L^ ^^L -' i- ''- I - on th% ;h?;,;t"' emphasis of t
r, *a" "",1 

n 

in3' Tii.li,i"r:'Tflnfi '',?l,l
ones already defined. As far as fl

etecrological and geomagnetic fie
ol the relationships obtained are n{rr Pcrttluular lmportance ancl do not contain qualitatively inew information ctne processes observed, further discussions would not refer to them. Thwould.be. replaced by data which may help to specify ana dlnfin the relatiorships defined.

. In order to collect data on the nentioned paramet.rr, i*. use the resrwhich in one form or another are already pubtistred oi'at ttr. given iniconditions are computed with reference to" ti," ",ir"""" 
- 
ol" their%pplicali

th t 
-[ 

s;'"i'i#5iil't'
tfre initial data.At ly*_it, r3li,fl,

n ot the parame ted as
taken in the netwo

of available, the pproxin
calculations is s - 

but ot

i^"rlllll:,,t,]: I"p, tne same ror .the.parameters considered. ilhc same proceduls applled tor the cases where the data are taken by the rdspective cataloEuor are co.mputed. In this case tlte calculation is perlormeO lwittr tfre ineiiti?-sweep. The parametric values are calculated in-zb-p"i,iiJip..iiting the.iegi;from the Atlantic ocean with the above-given .ooiainut"r.l--
values both for observed and lor no"ndipole g.o*ugn"di. ti.ta, and usein the analysis of the geomagnetic field curponen-t d;t": iii; data are obtaine

as the geomagnetic potentia! is expanded to'a ser,ies of sphJJicat harmonic fu
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tions with accuracy up to the 100th term ({or the obsi geomagnetions with accuracy up to the 100th term ({or the obsprved
field) and the firstterm of the developnqnt representing th{ dipole geom
ic field is substracted for the nondioole field.

The parametric data are statistically processed and arf sl.udied by
correlative analysis and correlative 'atio.

The results from the linea,r correlative analvsis are eldments of the nd

parameters lvith respect to the straight line is evaluated thr$ugh the coeffi
of the colnmon linear correlation

n

) On-ntr @irai)
I r:t(1)

b.,,
n _:_:L

n

where 47 is the coefffcient of mutual
variables, oo - standard deviation, o;1,
variables, z-number of observation
a1 tor the case h:70).

(2)

,i

2o,,
Wnefe Cl,:-.' tli

experimental data for
X-axis);

6,;6"i

and the 7-t
ith and j-t

f.ot a, an

The existence of functional dependence between
ables without revealing the type ol 

-this 
dependence is

lative ratio given in expression

nti

)l @,-Vtzn,
-'.l':11lt:

a givlen couple of
evalfiated by the

,n ni ,

, \@,,-nY
i:l /:1

"i 'i
2 2@,t m
i--1 t:t rA : ---ii-, n:1n,, lz is the number

a, and di, lni is the nunber of intervpls of ai (along t

a,mj:8,

where

Ay is the complete interval oI ai variation observed, 6j is the o7 measu
ment accuracy (indeterminancy interval of a).

For the purpose of this work a polynomial
with respect to the constants s of the assumed



(3)

The set {ar.}
netic fields for
represents certain
and pressure for

ai
i,: i'a,,at)'rt'

I:I

incorporates components of observed 4nd nondipole ge
heiehts of le:10 km and h:350 km, and the set

--.,ri-.rt- ^,^)t ^-^.-^1 l^*-^.rneteoelements as average mciirttr andi annual temperameteoelements as average montn anoi annual temper?
dry air at h:10 km and velocity of silace charged par

precipitation. The accuracy r,vith which the model a, deqcribes the availa
perimental data has been determined through Fischer's (riterion

rag-
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6-15
7-t5
6-ll)
9-15
o-lo
7-16
6-lo
9-16
o-t /
7-r7
8-17
9-t7
6-18
7-18
8-l 8
9-18
6-28
7-28
8-28
9-28
6-29
7-29
8-29
9-29
6-30
7-30
8-30
9-30
6-31
7-31
8-31
9-31

23-19
23-20
23-21
23-22
23-32
23-33
23-34
23-35

24:562
17.2t7
33.205
16.044

128.984
84.02r1

138,683
97.46V

169.284
194,753
l82.S8,
rs8.00E
4r.963
58l'854
35.886
56.233

6.31?
8,749
3.e7li

I1.025
32.tt2
2634d,
35.652
23.65q

457.028
2t1.722
503.402
204.835
716.24 i

470.OlZ
813.282
392.186
3s.8rq
2r.872
8,2r2
/ I 1,1.a.ar ri

18.662
7.68q

14.06?
14.863

I

:
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Table I

Dependence between
parametcrs Nos Fischer's crlterlon .lc



The evaluation of th el accuracy
iidence level of p:0.05 owers of f r
equal to the power ft of nd for the

Resulting from the a regression

wherer ?, ir the calculated a, valueq.according to the mo{el,7 is the av

'age cri value.

regression fron first to fourth power in agreement with eqfiation (3), the forn
of the best ,regression models describing the experimental data is obtained
The statistical characteristics of some of them, as polynomlal power, Fischer'
criterion and regression coefficients are listed in Tables I and 2.

As already shown, the major characteristic of the studied regression

T able 2

I)ependence between paramelers 
INos 
I

0-lb
v-t5
8-15
9- 15
o-ro
7-16
B-16
v-Io
6-17
t-tt
8-17
9-t7
6-18
7 -r8
8-18
9-18
6-28
7-28
8-28
9-28
6-29
7-29
.8-29
9-29
6-30
7-30
8-30
9-30
O-.J I
I -51
8-s 1

9-31
23-19
23-20
23-2t
23-22
23-32
23-33
23-34
23-35

-42.7813264.1711

-46,7699270.0776

-44.0839263.4516

-48.10348267.0065

-33.7062285.0156
--34,9268

285.2434

-29.8447296.5337

-30.77 4L
296.417

-4r.322r267.1776

-44.203271.1931

-48.7036253.546r

-54.1898268.156

-35.2721283.42F3

-40.091278.7434

-32.2859228.4802

-33.1792289.3406
104.2394

- 1.8724
2.75185

28.0485

- 7.5785r' 8.9018
18.43375
18.651 1

Regresslon coef Ilcients

I

-191.4451--404,1636

-244.3384
-284.437
- 44.1034

- 57.8803

- 84.0031

-526.9827

161.1247

-390.6569 30352.238

-447.606 -1955.16
-582.01953

4785.293
9922.5461
6297.5352

- 157.1682

- 481.9697
---1045.3175

- 607.8804

- 918.3919

22216.097

rq82,054

34244.r88

1 896.4082

2645.8073
3172.8139

-8899.355

-7688.215
-2100.906
-5136.988
-2507.963
-4513,43314656.716

r482r.469
37053.063

1241 9.1 99
94.8064

-3975742
-39591.88
- 4422.418

-18628128144292.13

-n9720.7

-2tut.rc
-4q705,367
-2V27,7.75
-4q133.273959.172r

r2t6.ss42

-
-5083.813

:

-u1341.81



fegression rtrodels obtained and shown in Table 1 shoulfl have a conlid
level of p40.01. As it can be seen from thii Table, ahirost all values
are greater than the numbers corresponding to a confidence level of p:
but conclusions on the significance of the model can be valid only Ior p:
due to n<700. This is not contradictory to the comparative model anal
but we have to keep in mind that all models are al confidence levelp:
(or 95 o/s reliability from a statistical point of view).

Under these conditions we can see that between all, the 40 regressiunoer tnese condltlons we can see that between allr the 4u regresslon
dels. there is a group of 15 models for which the F'-valueis significantly I
er (about one or two orders more) than the value of {he remaining one

Figures 1-4 show the tvpe of iome model :egressive curves, d'escrilFigures 1-4 show the type of dome model :egressiye curves,
the correspondent experimental data.

Ihe study of the experimental data with the multIhe study of the experimental data with the multiple regressive anal
qpplying a steg regression from first to fourth p )wer shows that between

two ditferent dependences, this curve does no't describe lthe scatter of ex

in-
Lrly
rth
1).

ers
act
ex-
As
be

he
m-

ot
ri-

applylng a step regresslon trom first to lourth p )wer shows that betwee
dices Nos 6, 17; 7, 17 ;7, 18;6, 30; 7, 30;6, 31 ; 7,i 31 there is a cl
expressed curvilinear dependence desclibed by curvesi from iirst to fo'l'his is confirmed by the high values of the F-ratio (Table

olne cases the seneral grouoinE of exoerimental data considerablv di
power. I nls ls conlirmed by the high values oi t[e f.-ratio ( l'abl
But in solne cases the genera[ grouping of experimental da;ta considerably d
from the model curve ol tained-with step regression. This is due to thefrom the model curve o-l tained"with sTep regression. This is due to ihe
that the program used for the polynomial step regressiog provides for thetnat ue program used tor the polynomial step regressio4 provides for the
amination of dependences only by polynomials from first to fourth power.
a regular sequence the models defined bv the orosrari as best cannota regular sequence the models defined by the prograni as best cannot
considered best in general. There are cases when altholioh the Drosramconsidered best in general. There are cases when although the program
shown a given curve of the same power qs the best iregression model

Table 3

Dependence between
parameters Nos,

Table 4

Corfelatlve
coefllcients r

Confldence lnt!rvals

5-32
6-27
6-30
6-3s
/.'JD
8-27
8-30
6-,JD

-0.90130.9411

-0.92310.9503
0.9127
0.9536

-0.93860.963

-0.9090.9366

-0.92750.9478
0.909
0.9508

-0.94250,9611

i-0.8957i o.g447
i-0.9186i 0.9536
I 0.9154
I 0,9562
i-0.9354

0.9661

8-17
8-30
8-31
9-17
9-30
9-31

0.8182
0.9797
0.9672
0.7962
0.9386
0.87t2

r82.982
50E.402
813.287
15$.002
201.853
392.186

32



The presence in experimental data of
the other ones or different in sign results
curve type. In consequence, the regression

one or two values much"larger than
in sisnificant chdnge of the model
mocleT becomes u/orse. This can be

0.10 0.08 ' 0.00 '0.04

{t

qr/

of the
avgfage

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

012

Fig. l. Regtession dependence.betweeu_the intensity
nondipole geomagnelic fleld (h:lo km) and the
atmospheric temperature (r:10 kn)

As already mentioned, both ved and irondipole geomag-
netic lield obtained by the exclu field eff{cts are subject to
statistical processing. The compa tained shqws that when the
nondipole field is processed, the relationships determined b{tween the indices
of vaiious gfoups (different nature) are more strongly expressed and clear
nonlinearity of the dependences is obs
cantly greater values of the F-ratio (e

Resulting .from the application of
examined 35 parameters, the depende
high coetficient of the common correl
-10.7 <r<l-1. The correlative coefficie
indices of various nature (Table, 3) are
coeflicients refer to relationships betw
nents of the nondipole geomagnetic fie
meter-s and yhe components of the obs

3 Kocu*cecxfi H3tneABaHHt, KH. 4



for many nonlinear
cient of the linear
models from Table
tional dependence

Oe 0,20 0,l8

Fig. 2. Regression dependence between the intensity of the nondipole
geomagnetic field (ft:10 km) and the average atmospheric pressure
(lt: l0 km)

relative ratios (Table 4) for some of the discussed relationships shows
presence of strong lunctional dependence which confirnis the reliability
relationship defined. I

Results obtained permit to draw the following conblusions :

1. The application of data related with the nondiporle part of the
netic field results in stronger manifestation of the rel4tionships observ
provides for relatively better interpretation from physiQal point of view.

2. Strongly expressed functional dependences are determined betwee
intensity of the nondipole geomagnetic field ft (level h=I0 km) and the
rage air pressure and temperature (for the sarne level) (Figs. 1 and 2), as
as between the vertical component of the nondipole geQrnagnetic field anr
same paralreters (for h:IO km, Figs. 3 and 4). The experimental data sr
is described for these dependencies with model curVeS of secohd or f
power.

It can be seen forrn the comparison of the results from the statistical
lysis that the functional dependences obtained, where cfmponents of the

I

34

dependences having high values for the F-ratio the
correlation is also high, as this is ivalid for all the
L The comparison performed confiims the- expressed

,0;

@" e/

between variables observed (Table 3). The value of
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Fis. 4. Regression dependence between
difrole geoinagnetic field (r-10) and
(ft:10 km)
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otpo,rated,, are .more stronsly expressed t
l1: ?:.r, ::l1l*. y,ith. t hc, c o mp on 6nrs 
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" 'l;""1..'1"";i"il: 
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ufil'T''otll'.,"
smooth development of sp tial variations results in .poii.tirig;;or tu. exanrinedpendences and does nof provide for the manifeslation o-f r;eculiarities ofpeculiarities of
fi "lXql::' : j:1d *H I .f : gf 

1 
e; trv ar,re i! 

i "s-Ti;_il-p;.,iil,.' uila*il- ;
;t"i"fl1ff1i,]..:.l,.ll'.1,.p y!,{,1h. reauctiofi 

"I-tri."f,d,i;' t.il piii,d.li1r a grven revel. lnat,is why the reduction of the iripole term provides
Irt":trllly^|" jIlI Jhe relationsrriq gJ tr'e nonoipor.""g.-orrgn"tic field w
ll._ #. :l ""1: 1,': :.^6 

-j 
:.1 

a 1 j$ 
. !;i A fi ; ; b i;i;;i ";; 

"i; 
i# "til ffi " : ;:.i,

:l jl.:, : b-'.."" e d on e a La m uf 4'r.;; .I.ily ;;il" ,.''t;' i?:"'". rll'r#l'.ri ri|..,' Tanalysis performed confirms this fait as wett.
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