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In the remote sensing problem solving by active and pas-
sive radiolocation complex methods it is necessary to inves-
tigate the connection characteristics between the scattered
and proper radiation. It can be obtained either by solving
direct difraction problems on given electrodynamical surface
models or by carrying out special experiments.

The investigation of the reverse scattering (on energy)
coefficient and rsdiobrightness temperature correlation re-
lationship with teking into account their functional depend-
ences on random electrophysical and geometrical surface para-
meters formed on electrodynamical models is presented in this
paper.

We are using such gh acteristics as scattering bista -
tistical coefficient 7' %§J and radiobrightness temperature

T -T [1-= (7" 2)a42], (D)
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where « ( /) is the electrophisical and geometrical parame-
ter vector, including unductivity, conductivity, rough scale
and its slope angle and other components.
Situated near by, inddxes £, £=(Vs,4V, #/,VV)denote received
field polarization on given falling field polarization.

The mutual correlation coefficient has been chosen as a
megsure of statistical relationship of the scattered and
heat radiation [I,2]

P68 ) (P2 T (D). .

The mutual correlation coefficient depends on mutusl relation
ship of radiobrightness temperature with scattering coeffici-
ent which can be found from the expression (I), random parameters
tersod ( /7 ) stgtistical characteristics and 7, ( ). The va-
lues 7"“and 75° can be found from the conventional second mo-
ment of the field strength created by the element 45 in the
observation point [2]

9”“: 4.5/7/77/.7(?/059)/4‘7//5 )4 Scosb, (3)

where Méffi denotes a conventional mean value; ..
-is a falling field strength near surface; J=/M4f/";
£ =is a location angle (of the wave falling).
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The mutual correlation coefficient has been calculated for
such electrodynamical models in this paper.

‘A phenomenalogical model. It is supposed that the scatter
red erfE 1s created by a great number of elementary indepen-
dent scatters. The bistatical scattering coefficient is re -
presented as a product (2]

5 = 2 D), -

where ffifo(}is a reverse scattering coefficient; '%"Ml/ ) -is
a standardized indicatrix of the scattered field.

It has been shown in the results of the phenomenalogi -
cel model investigation, the indieatrix in the form of deter-
minated functions is independent on random parameters L ;
the correlation coefficient is negative and approach to I on
absolute value. If the indicatrixes are scattering direction
functions, the correlation coefficient also is negative and
proportionate to the ratio of spatial correlation imterval
to full spatial angle to the upper halfsphere.

A small-rough surface model. The feature of this model
is the fact that the field scattered in reverse direction is
determined in essential by the diffusion component [I,2]
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and heat field is determined by the mirror (coherent) compo-

nent
Tat= [7- 145 0)] "] Te, -

wherekdtis a Fresnel coefficient; £ - 1is a complex inducti-
vity;%%ﬂ-is,an energetical spectrum of rough component.

4 large-scale surface model. A correlation behaviour an
analysils has been accomplished on two interesting in practi-
ce cases of a region 45 choice. In the first case, this re-
gion is practically plane platform; its scale is significa-
11y less that that of large-roughs. The correlation coeffi-
cient behaviour depends on statistical surface description.

In the second case, e great number of the statistically
homogeneous large roughs are in the rangesS, and their aver-
aging action is equivalent to statistical averaging on re-
lief realization ensembls.

It has been shown that the correlation coefficient de-
pends on the field base and cross polarization components
and on fluctuations of the scattered field indicatrix depen-
ded on razndom dielectric surface parameters. 1If the roughs
are sufficiently small ( for sea surface, for instance),
the field crossing component is neglect, and the indicatrix
does not depend on inductivity fluctuations. In this case, th
the correlation cosfficient is p= -I.

A two-scale surface model. In this model investigation,
two cases of the surrtace element 45 value choice hsve been
considered too. It has been shown that the correlation co -

—462—




efficient calculation can be accomplished by using a large
scale surface methodic, when location angles are nearly ver-
tical .

If the location angles surpass the variance sguare of
large-scale rough slopes, the diffusion component predomina-
tes in the dissipation field; and the component, which predo-
minates in the heat field, is the result of coming from me-
dium depth guasimirror reflection of some radiation part. The
case when the element is significally smaller than large
rough scales and is plane in the mean (relatively to small
roughs), has been investigated most of gll in detail. In the
calculations, the relief element slope angles have been con-
sidered as random parameters. It has been found that the cor-
relation cecefficient varies in full possible value range from
-I to +I when the location angle varies froem O to 90. More-
over, the correlation coefficient dependence has monotonous
character on horizontal polarization, and this coefficient va
lue approaches to -I at the Brewster angle on vertical pola-
rization. Joint coherent component consideration does not in-
fluence practically on the dependence character. The tempera-
ture fluctugtion decreases.insignificantly the correlation
coefficient value and variates marksbly the dependence cha -
ractggoon temperature square fluctuation values more than
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