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A review is presented of the pioneering space research carried out under the leadership of 
M.V. Keldysh, K.Ya. Kondratyev, and G.I. Marchuk and with theirs direct participation. Some of 
these  works  concerned  with  radiation  transfer  in  the  atmosphere  and  remote  sensing  of  the 
atmosphere and the Earth’s surface are cited. The pioneering achievements of scientists from the 
USSR and Russia in the field of exploration of the Earth from space are described. Fundamental 
and  applied  studies  in  atmospheric  optics  and  other  disciplines,  connected  with  modeling  of 
radiation transfer in the atmosphere – underlying surface and with analysis of data observed from 
space, have been shown in their development from the 1950-s up to now. Mathematical modeling is 
considered as an indispensable tool of preparing and conducting space projects concerning studies 
of the Earth from space [1]. 

20-th  century in  history of the earthly civilization  is  that  of  the scientific  and technical 
revolution, which is connected with three Great discoveries: the penetration into the mysteries and 
the power of nuclear energy; the space exploration and input of man into space; the invention of 
computer and the creation of information technology. In 1950-s V.S. Vladimirov, E.S. Kuznetsov, 
and G.I. Marchuk had been the chief specialists in the transfer theory, oriented on an atomic project 
and a nuclear power.

In the USSR the first artificial “Sputnik” was launched into space on 4 October 1957 and 
Yuri Alexeevich Gagarin was the first cosmonaut, who made the first flight around the Earth on 12 
April 1961. The launch of the first artificial satellite of the “Cosmos” series on 16 March 1962 set 
out the ground for the implementation of a complex scientific programme for optical investigations 
of the near Earth’s space and the Earth itself.

Complications in carrying out space research and the realization of space projects were due 
to by necessity to deal with the following interconnected problems (“a closed circle”):
- to measure characteristics of the radiation field of the Earth preliminary estimates of calculations 
of these characteristics were needed using the radiation transfer models with the multiple scattering 
and absorption of the solar radiation;
- to model radiation transfer in the “atmosphere – Earth surface” system data about spatial  and 
spectral distributions of optical and geophysical parameters, describing the interaction of the solar 
radiation with components of the Earth's atmosphere and Earth's surface were also needed. 

Radiation,  registered  by  various  instruments,  is  a  major  source  of  remote  sensing 
information about the composition and physical properties of the atmosphere and the surface of 
different planets. The theory of radiation transfer is applicable for the appropriate mathematical 
description of the transmission, scattering, absorption and reflection of radiation in natural media.

The analysis of spectra of natural formations from space revealed a principal opportunity to 
solve fundamental and applied problems of remote sensing Earth’s sciences. The role of remote 
sensing Earth’s sciences has now been greatly increasing as the discipline that enables to combine 
efforts of various specialists and to allow them to “speak together” on “a joint language” of satellite 
observations. 
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