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SUMMARY 

The investigation of meteorites is really important for understanding the processes inside the Earth, in 
the distant corners of the galaxy, and discovery the origin of life. The development of meteor networks 
allows scientists to explore the meteor parameters, locate strewn fields, and sometimes even find 
meteorite fragments. The first fireball networks were launched in 1960s and have been always 
expanding. In this work the prospects of development of such a network in Ukraine with the application 
of a light pollution map are studied. For this purpose light pollution and meteorite fall maps of the 
countries with meteor networks, such as Canada, Australia, the US, Germany, etc., are compared with 
those of Ukraine. Moreover, the land structure and the geographical features of the aforementioned 
countries are analyzed to represent the advantage of such a network in Ukraine. Eventually, a triangular 
meteor network for Ukraine is built. In conclusion, potential problems related to the start of such a 
global project are considered and the possible general ways to solve these problems are proposed 
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Introduction 
 
A particle of solid matter that has fallen to the Earth, the Moon, or another planet from space is a 
meteorite [ASTRO, 2014]. Scientists began to study meteorites relatively recently: the first research 
work to explain what a meteorite is was published in 1794. In the ensuing years up to the present, 
meteorites have been investigated better and better. 
 
There are a lot of reasons why meteorites are so important to study. They provide scientists with the 
information about not only processes in the distant corners of the universe, but also about the inner 
structure of planets including the Earth, and even the origin of life. Thus, an important part of the 
investigations is the presence of sufficient amount of samples to explore. As known, meteorites are 
reasonably vulnerable in the conditions of our planet which are very different from those in space. It 
means, the earlier a meteorite specimen is found the greater scientific value it potentially carries [Herd 
et al., 2016]. Besides, the trajectory of the falling body is significant for understanding of where they 
come from and where they may fall. 
 
Thereby, the development of networks with the application of special cameras is a step to increase the 
amount of collected samples. Such networks successfully work in Canada, the US, Australia, some 
European and Arabic countries. The efficiency of similar networks is quite controversial, but the 
necessity for the expansion of the areas covered with fireball networks is undoubted. 
 
In this paper the distribution and the extent of light pollution and the land structure of countries are 
analyzed to estimate the prospects of fireball network organization in Ukraine. 
 
Methods of Investigation 
 
In order to assess the perspective of a launch of fireball network in Ukraine, different maps, land-
management and meteorite data and the information on existing networks and institutions were used. 
1) Comparing and analyzing of light pollution maps of the countries with fireball networks provide an 
opportunity to spot possible points for the installation of all-sky cameras in Ukraine. 2) The maps of 
meteorite falls are used not only to compare whether the meteorite falls were detected by the 
networks, but also to figure out if the degree of light pollution influences the effectiveness of the 
detection of space bodies. 3) Comparing of the amount of meteorite falls before and after appearance 
of the networks can be used as an estimating parameter only to a small extent. 4) The structure of 
lands in the region provides an opportunity to choose the areas wherein it is difficult to spot meteors, 
or find meteorite fragments. 5) The consideration of the experience of foreign institutions continually 
working on the enhancement of fireball networks permits scientists to avoid certain mistakes, utilize 
the most reliable technologies and equipment, and broaden the Global Fireball Network (GFN). 
 
Background Information 
 
In order to discover the trajectory of a meteor and predict a possible area where a meteorite will fall, 
at least two cameras located at a significant distance of several tens of kilometers (more than 20 km 
[McCrosky, 1965]) are required. It is understandable that the denser network is the more accurate data 
are gained. According to aforementioned, the first networks with special cameras for night-sky 
observations were established in Europe and North America. They were the European Fireball 
Network in Germany and Czechoslovakia (1963), Prairie Network in the United States (1964), and 
Meteorite Observation and Recovery Project (MORP) Network in Canada (1971) [Lindsey, 2002]. 
The European Fireball Network was sufficiently successful: it observed 15 meteors from 1963 to 
1988 [Oberst, 1998]. Thereby, it was expanded by including Belgium, Switzerland, Austria, Slovakia, 
Luxembourg, and it is operating by now. The other two networks were stopped due to different 
reasons including the lack of expected results, budget cutting, or disinterest of government. In 1980s-
1990s several other networks appeared in Europe, the United States and Japan. These include Dutch 
Meteor Society, Spanish Photographic Meteor Network, North American Meteor Network (NAMN), 
Tokyo Meteor Network, and Japan Fireball Network. Because of the poor results in meteorite spotting 
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provided by the first networks, the aims of the second generation of meteor networks were slightly 
different, viz. calculation of orbital characteristics and atmospheric parameters, a possible origin of 
space bodies, and a possibility to reach the surface as a meteorite [Lindsey, 2002]. Nowadays there 
exists the Global Fireball Observatory which is a multi-institutional collaboration, with partner 
networks around the world. It consists of the following networks: Desert Fireball Network and 
Southeast Australian Fireball Network in Australia, NASA Meteorite Tracking and Recovery 
Network in the United States, Moroccan Observatory for Fireball Detection, MORP 2.0 and Southern 
Ontario Meteor Network in Canada, UK Fireball Network, and the nameless Saudi Arabian network. 
The networks are managed by NASA, National Center for Astronomy (Saudi Arabia), and other 
institutions, mainly universities, one institute and one college. As is evident, Meteorite Observation 
and Recovery Project Network in Canada has been restarted and it is expanding every year due to the 
efforts of University of Alberta, other institutions, and the partnership with NASA and the Desert 
Fireball Network. 
 
Results of Investigations 
 
In order to spot nodes for a meteor network a light pollution map is used. Since all-sky cameras cover 
the sky almost completely, even a shine near horizon may considerably decrease the information 
value of detection. Besides, the darker a territory is the longer an observation lasts. Thereby, the 
darkest areas are the best options for this purpose. It is also important that every potential point is 
visited and examined for suitability. The best place must be chosen due to certain criteria including 
visibility, availability of electricity sources, Wi-Fi or cellular data accessibility, the owners’ permit, 
etc. Other significant criteria of the network are its equability, the distance between the nodes, and the 
overall coverage of the investigated territory. Hereby, a triangular meteor network is proposed, with 
one station in every oblast and two stations in Kyiv (one in the Chornobyl Exclusion Zone), Odesa 
oblasts and Crimea, h.e. 28 stations in total. The distance between the nodes is 100-250 km. A 
proposed Ukrainian network is represented in figure 1. 

 

 
 

Figure 1. A proposed Ukrainian meteor network built on the base of the map of light pollution 
(http://darksitefinder.com/maps/world.html) 
 
Comparing to the light pollution of the other regions with established meteor networks, Ukraine is 
much less polluted than the European countries or California, but considerably more than Australia. 
Thereby, there are enough areas in Ukraine to set the all-sky cameras. Nevertheless, the majority of 
meteorite falls are located in light-polluted areas, because they were witnessed and then found 
occasionally by the people living there. Only few meteorite-hunting expeditions were successful so 
far. But dark uninhabited areas with the set all-sky cameras will involve more meteorite findings in 
the future, because only the cameras of European Fireball Network themselves detect about 50 large 
meteors every year (Archive.today). Most of meteorite fragments were found in the areas that are 
covered by the networks now. It means that the networks are established on the most appropriate 
territories and will be gradually developing in after years. Besides, the institutions are sharing the 
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information about meteorites with the population, so that people report possible meteors or meteorite 
findings more often now. 
 
Theoretically, in order to estimate how effective a network is the number of meteorite falls fixed by 
the cameras should be compared with the number of falls before they were set during the same period. 
But the amounts will be approximately the same, because modern networks do not fit this purpose yet. 
The procedures of strewn-field detection and meteorite-collecting must be advanced. 
 
Another significant factor that influences the possibility to find a meteorite fragment is the structure of 
lands. It is quite easier to find a meteorite on the grassy ground than amongst the trees. Moreover, 
agricultural lands are periodically cultivated and plowed which enlarges a chance to reveal some 
space body. Populated territories are conductive to meteorite detection while mountain or desert areas 
are not according to geological-geographical reasons. The squares covered by water are also unusable 
for fragments searching. Iced and snowed grounds are disputable, because on the one hand they are 
contrast to fragments and allow them to be preserved better, but on the other hand such areas are 
almost unpopulated. Agricultural lands cover 69% of Ukraine, forests – up to 17% and the mountains 
– only 5%, the inner waters make up 4% of the territory, there are no permafrost areas and almost no 
deserts in Ukraine. Comparing to Canada where about 40% of the square belongs to the Arctic Sector 
and Australia where 44% is deserts, Ukraine possesses great natural conditions, besides, the country is 
populated almost evenly. Moreover, the area is less than 1 million sq. km, so that it can be entirely 
covered by the network. 
 

 
 

Figure 2. Circular charts representing the ratio between agricultural lands and forests in the land 
structure of Canada, Australia, and Ukraine. The data are taken from the website 
https://nonews.co/directory/lists/countries 
 
Conclusions 
 
As is evident, the natural conditions and population distribution in Ukraine are favorable for the 
launching of a meteor network and for meteorite detection. The other side of this scientific task is a 
source of funding, cooperation with international institutions and networks, also the operation inside 
the country and some law regulation. 
 
According to the international experience, such a project could be supported by the scientific 
institutions of National Academy of Sciences (NAS) of Ukraine, basically by the Department of 
Geosciences (Institute of Geological Sciences, State Institution “Scientific Centre for Aerospace 
Research of the Earth”, M. P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation, 
and additionally by the Department of Physics and Astronomy, Department of Mechanics, 
Department of Chemistry, Department of Biochemistry, Physiology and Molecular Biology, etc. It 
must be managed by universities or institutes, for instance Institute of Geology of Taras Shevchenko 
National University and other geological institutes and departments within the country. 

6%

38%56%

Canada

Agricultural Forests Other

69%

17%

14%

Ukraine

Agricultural Forests Other

48%

16%

36%

Australia

Agricultural Forests Other



  

 
 Geoinformatics 2020 

11-14 May 2020, Kiev, Ukraine 

International collaboration should be organized through the interconnection between professors and 
students from Ukrainian geological universities who are ready to work on the development of the 
network and the institutions and networks which are the partners of the Global Fireball Observatory, 
such as the University of Alberta and MORP 2.0 Network, and the Meteoritical Society. 
 
The problem of the lack of funding will probably be the most complicated for Ukraine. It may be 
solved through the redistribution of the budget of NAS of Ukraine and other national institutions.  The 
other way is support of the international partners from GFO and Meteoritical Society. The third option 
is attraction of the investors who are interested in the development of meteoritics in Ukraine and the 
whole world. 
 
There may appear some other problems, such as permissions from owners to establish cameras on 
their private properties, but they are not as significant as the previous ones. 
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