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ABSTRACT 

 

In the Kakheti region of Georgia in the work of anti-hail system anti-hail rockets "Trayal D 6-B" of the 

production of Serbia from September 2016 are used. Some results of the calculations of the optimum areas of 

cloud seeding by the crystallizing reagent for 83 points of action located on the protected territory in 

Kakheti are given. 

 

Key Words:. Weather modification, anti-hail rockets. 

 

Introduction 

Georgia is one of the hail-dangerous countries of world. Large-scale work on the weather 

modification in the Soviet period prior to the end of the eightieth years of past century in eastern Georgia, 

including fight with the hail was conducted [1,2].  Taking into account importantly this problem   with the 

support of the government of Georgia, to the active operation of Scientific-Technical center "Delta", the 

collaborators of institute of geophysics and institute of hydrometeorology, the work of anti-hail service in 

Kakheti in the end of May 2015 was restored [3-6]. 

At present the anti-hail service works in the test regime.  From the set of anti-hail items [2,7,8] in 

2015 year it was possible to acquire the anti-hail rockets SK-6 of the productions of Macedonia [ 2,5,9], 

which were used until August 2016.  From September 2016 for dealing with the hail anti-hail rockets "Trayal 

D 6- B" of the production of Serbia are used [10].   

Some results of the calculations of the optimum areas of cloud seeding by the crystallizing reagent for 

83 points of action located on the protected territory in Kakheti are given below. 

 

Material and methods 

  

To protect the whole region of Kakheti (650 thousand hectares) in 2016 year 83 launching points were 

used. There is a rocket launching device, solar panel, grounding and security systems installed on the 

launching site. The launching device carries 26 anti-hail rockets, aims to any given direction and fires 

[5,6,8,9]. The launchers at the heights from 205 to 1775 m above sea level placed.  In the range of heights 

from 205 to 500 m located 34 launchers, from 501 to 700 m - 35 launchers, from 701 to 1000 m - 12 

launchers, from 1100 to 1775 m - 2 launchers (Fig. 1).   
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Fig. 1. Quantity of rocket points of action at different heights in Kakheti in 2016. In all - 83 points. 

 

The anti-hail rocket „Trayal D-6B“ the production of Serbia (fig. 2) is an unguided, 55 mm rocket, 

which carries 4.0ˑ1015 particles  of silver iodide reagent and disperses it for 29 seconds [10]. Some 

parameters of anti-hail rocket „Trayal D-6B“ represented lower. The number of rockets needed during one 

year estimated to be 5000-6000 units. 

 

 

 

Fig. 2. Anti-hail Rockets „Trayal D-6B“ in the container for the transport 

(http://www.valjevskaposla.info/wp-content/uploads/2017/04/rakete.jpg). 

Anti-hail rocket „Trayal D-6B“ parameters. 

 

 Rocket quantity in launching device SD-26 or SD-52: 26-52 rockets 

 Elevation: 55-80° 

 Traverse: 360° 

 Rocket diameter: 55 mm 

 Rocket length: 840 mm 

 Rocket weight: 3550 gram 

 Rocket maximum velocity: 600 m/sec 

 Shoot maximum distance (elevation 55°): 7400 meter 

 The maximum from sea level (elevation 80°): 5600 meter 

 The outlet of reagent from the rocket at a temperature -10°C – 4.0ˑ1015 particles 

 

The calculations of the optimum areas of cloud seeding by the crystallizing reagent it was carried out 

taking into account level of the zero isotherm (and isotherm -6.0 °C), which as a result of the warming of 

climate [11-14] grew by several hundred meters [15,16], and also heights of the arrangement of launchers.   
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Results and discussion 

 
The results of calculations on Fig. 3 and 4 are presented.   

 

 

 
 

Fig. 3. Optimum areas of cloud seeding by the crystallizing reagent for the points of action by anti-hail 

rockets “Trayal D-6B” in the protected territory in Kakheti.  Height of the isotherm -6°С = 3.6 km.   
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Fig. 4. Optimum areas of cloud seeding by the crystallizing reagent for the points of action by anti-hail 

rockets “Trayal D-6B” in the protected territory in Kakheti.  Height of the isotherm -6°С = 4.4 km.   
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Optimum areas of cloud seeding by the crystallizing reagent depend on the height of the arrangement 

of launchers and level of isotherm -6°С (Fig. 3,4). As follows from these figures distribution of the optimum 

areas of cloud seeding by reagent is unevenly.  Basic reason for this - the insufficiently long courses of the 

rocket “Trayal D-6B”. Therefore, in near future the production of anti-hail rockets with the improved 

ballistic characteristics is planned (increase in the effective radius of action, etc.). 

 

 

Conclusions 

 
The Anti-hail service in Kakheti for several years will be function in test regime.  In this period of time 

it is planned to improve means and methods of anti-hail protection in connection with local conditions and 

possibilities of obtaining the means of action and tracking of the hail clouds.  The newly created distance 

automatic system of action on the clouds will be simultaneously improved, a question about the organization 

of own production of anti-hail rockets will be examined, etc.   
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კახეთის (საქართველო) სეტყვასაწინაათმდეგო სისტემის 

მუშაობაში “Trayal D 6-B”  ტიპის სეტყვასაწინააღმდეგო 

რაკეტების გამოყენების შესახებ 

 

ა.ამირანაშვილი, ვ.ჩიხლაძე, უ.ძოძუაშვილი, გ.ჯინჭარაძე,  

მ.ფიფია, ი. საური, შ. თელია 
 

რეზიუმე 

 

2016 წლის სექტემბრიდან საქართველოში კახეთის რეგიონში სეტყვასაწინააღმდეგო სამსახურში 

გამოიყენება სერბეთის წარმოების “Trayal D 6-B”  ტიპის სეტყვასაწინააღმდეგო რაკეტები.  

კახეთში დასაცავ ტერიტორიაზე  განლაგებული ზემოქმედების 83 პუნქტისთვის 

მაკრისტალიზებელი რეაგენტით ღრუბლების ჩათესვის ოპტიმალური ფართობების გათვლების 

ზოგიერთი შედეგია მოყვანილი. 

 

Об использовании противоградовых ракет “Trayal D 6-B” в 

работе противоградовой системы в Кахетии (Грузия) 

А.Г. Амиранашвили, В.А. Чихладзе, У.В. Дзодзуашвили,  

Г.А. Джинчарадзе, М.Г. Пипиа, И.П. Саури, Ш.О. Телия 
 

Резюме 

 

С сентября 2016 года в Кахетинском регионе Грузии в работе противоградовой системы 

используются противоградовые ракеты “Trayal D 6-B” производства Сербии. Приводятся некоторые 

результаты расчетов оптимальных площадей засева облаков кристаллизующим реагентом для 83 

пунктов воздейcтвия, расположенных на защищаемой территории в Кахетии. 

  


