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Fig. 1. Professor P. Molchanov and a mechanical part of 

his comb radiosounding

1930
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Fig. 2. Atmosphere radiosounding system «Malahit»

(mobile version)
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Fig. 3. Mobile and stationary versions of CRZ "Meteor-
RKZ", "Meteorite-RKZ"
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Fig. 4. Appearance of radiosounding construction RKZ

(a) and its ST (b) for the frequency of 1780 MHz 
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Fig. 5. Appearance of the main control board of radar 
"Meteorite-2"
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Fig. 6. Appearance of radiosoundings MARZ-2 ( ) and 
MRZ-3 ( )
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Fig. 7. The radar antenna of radiosounding system AVC-
1-MRZ
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Fig. 8. Appearance of the control board of VC-1
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Fig. 9. Radar "Breeze", July, 2001., Observatory in 
Verhnee Dubrovo
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Fig. 10. Complex "Vector-M" components set (left) and 
side view of the radar, "Vector-M" (right)
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Fig. 11. Radiosoundings MRZ-N1 ( ), MRZ-ZAK1 ( )
appearance
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Fig. 12. The antenna, its appearance with 

radiotransparent radome and operator position ARVK 
MARL-A

-

.
- -

.
-

- - -

- - 10 

-

lV.

.

,

.

,
9],

- –

-

.
:

1). 
±0,5°;

2). 
±5.0%;

Authorized licensed use limited to: Ural Federal University. Downloaded on March 19,2024 at 07:47:44 UTC from IEEE Xplore.  Restrictions apply. 



2012 22nd Int. Crimean Conference “Microwave & Telecommunication Technology” (CriMiCo’2012). 10—14 September, Sevastopol, Crimea, Ukraine 
 2012: CriMiCo’2012 Organizing Committee; CrSTC. ISBN: 978-966-335-370-8. IEEE Catalog Number: CFP12788 8 

3). 
- – 63 2;

4). 
0,01%;

5). 0,3

- .
Fig. 13. Radiosounding MDZ-3MK composition (from top 
to bottom), the inner "filling" and appearance in preflight 
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Fig. 14. Radiosounding system "Polus" principle of 

operation
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Fig. 20. The first launch of ARZ MRZ-N1 during the tests
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CURRENT STATUS AND PROSPECTS 
OF ATMOSPHERE RADIOSOUNDING

SYSTEMS

Ivanov V. A., Gusev A. V., Ignatkov K. A., 
Kudinov S. I., Noskov V. Ya., Plokhih O. V.

Ural Federal University (UrFU) named after the first 
President of Russia B. N. Yeltsin

Yekaterinburg, Russia
E-mail: noskov@oko-ek.ru

Abstract — Historical background is given, the analysis of
current state is performed and the ways of further development
of atmosphere radiosounding systems are presented. Alongside
with the prospects, the advisability of developing and imple-
menting the digital mobile system using the signals of satellite
navigation GLONASS/GPS platform for tracking radiosounding
and determining its location, as well as direction and speed of
wind is pointed out. Another prospect deals with the moderniza-
tion of existing systems through the use of microwave autodyne
oscillators as miniature and low-cost transceivers - the re-
sponder of request radar signals.

V. Conclusion
During the eighty-year period of its development of the ra-

diosounding of the atmosphere it has passed a series of quali-
tative stages, characterized by increase in height, automation of 
measuring and processing of data. These years have seen 
considerable changes in atmosphere radiosounding method -
from auditory perception of information, massive manual pro-
cessing and transmission of data to a fully automated receiving, 
processing and transmitting aerological messages to special-
ized communication channels. The radiosounding device about
2 kg has turned into a miniature device lesser than 200 g.

This review of the current state of radiosounding technology
shows that close cooperation and collaboration of industrial enter-
prises with a university research team resulted in quickly creating
brand-new radiosounding equipment and radio software for it
meeting modern requirements. This success was the basis for the
state program "Modernization and technical upgrading of estab-
lishments and organizations of Roshydromet" which enabled the
large-scale re-equipment aerological radiosounding network.

As a result of executed range of works, navigation aerological
radiosounding with the modern digital radio channel and specifica-
tions which leave behind national radar aerological radiosound-
ings was produced in the Russian Federation for the first time.
Positive test results of the prototype model of the radiosounding
system "Polus" prove the correctness of the technical solutions
adopted for its implementation, which can be used to create pro-
duction model of the system. Comparative tests in the operating
environment showed the prospects of application of the mobile
digital system “Polus” in atmosphere radiosounding.

The system uses signals of satellite navigation platforms 
GLONASS/GPS for tracking the radiosounding and determining 
its location, as well as wind direction and speed. This system 
can be meant for verifying the performance of radiosounding
systems and replacing of obsolete systems used in Russia and 
abroad. The system "Polus" has specific advantages in case of 
operating in harsh climatic conditions, in areas with the lay of 
the land unfavorable for radar stations, on mobile platforms, as 
well as in mobile mode when it is necessary to minimize size 
and weight of equipment. In particular, it is convenient for polar 
expeditions on drift-ice in the Arctic and Antarctic. The feasibility 
of such a use of the system "Polus" confirmed by a series of 
Roshydromet’s meetings.

Another prospect deals with the modernization of existing
systems through the use of microwave autodyne oscillators as
miniature and low-cost transceivers - the responder of request
radar signals. The development of these oscillators in hybrid
monolithic version based on the field microwave transistors,
which have higher efficiency compared with bipolar transistors is
of great interest. Moreover, taking into account better specifica-
tions of these transistors in a high-frequency range, we consider
it possible to shift radiosounding systems to centimeter and even
millimeter wavelengths range. In these ranges radar systems
have considerable advantages in a number of parameters and
characteristics, including mass-dimensional parameters.
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