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Introduction

Dangerous and spontaneous meteorological 

create emergency situations, causing damages and 
even human victims.

Natural weather phenomena, as the result 
of modern anthropogenic impact have been 

and economy of Georgia, as it is evidenced by the 
impact of global warming on the regional climate, 

spontaneous weather phenomena over Georgian 
territory were initiated by one of the author of this 
article in the late 70th th of 
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Thus, for present a rather rich literature has been 

dynamics of individual spontaneous meteorological 
phenomena on the territory of Georgia. However, 
sometimes some events attack simultaneously, 
overlapping each other and thereby aggravate 

shower, fog with snow, hurricane with hail, etc. To 

These phenomena are independent from each 

occurrence can be determined using the multiplication 

In this paper, the occurrence probability of 
some independent dangerous and spontaneous 

physical and geographical conditions of Georgia 

theorems.

2.  Study Area 

sea level, and individual mountain peaks ranges 

 In the northern part of the territory in the 

is part of the Lesser Caucasus. The main Caucasian 
ridge is connected to the South Georgian mountain 
range by the Likhi Ridge, which divides Georgia 

dry continental climate. Between the Great Caucasus 
and the South Georgian upland there is a tectonic 
depression, which is represented by lowlands, river 

3. Data and methods 

According to the basic provisions of the 

independent events A and B, can be calculated using 
multiplication theorem of probabilities:

and the probability of realization of one of the 
events is determined by the addition theorem of 
probabilities

probability of B event, if we consider the complete 
i, where i = 1,2,3, ... n. 

If it is known that there has been occurred event 
B, then the probability of event A is calculated in 
accordance with the Byes theorem:

is  called conditional probability. 
In our case, two opposite events are considered: 

A1

2
same phenomenon. The sum of the probabilities 
of these phenomena equals to 1, so they form a 

 

conditions of the South Georgian Highland and 

on climate separating Likhi Ridge.
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4. Discussion 

Fig.1.

slope of the Greater Caucasus, the probability of 

days. Obviously during year the occurrence of both 
individual meteorological phenomena, as well as 

For example in the Table 1 there are presented 
values of empirical occurrence probabilities 
of some typical and dangerous meteorological 
phenomena for Telavi: hail, fog, strong wind, 
precipitation and intense precipitation. The wind 
is strong when its speed exceeds 15 m / sec, and 
precipitation is considered to be intense when 
their daily amount exceeds 20 mm.

presumable phenomena are fog and precipitation, 
including intense precipitation. The probability 

precipitation month dependence varies between 

dangerous meteorological phenomena is low, even 

 

Fig. 1. 

 
Event Month 

1 2 3 4 5 6 7 8 9 10 11 12 
Hail 0 0 0.07 1.3 2.7 2 0.3 0.7 0.3 0.3 0.07 0 
Fog 20 17 20 10 3 3 2 2 3 10 13 23 
Strong wind 3 4 5 3 2 2 0.7 1 2.3 5 2.3 2.7 
Precipitation 10 7 10 10 10 10 10 10 7 7 10 7 
Intense precipitation 0.3 1.3 1.3 3 7 7 3 3 3 3 3 1.3 

Table 1. 
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Table 2. 

Months Precipitation-fog Intense precipitation-strong wind Hail-strong wind  
         

1 2 28 10 0.009 3 0.3 0 3 0 
2 1 12 6 0.052 5 1 0 4 0 
3 2 28 10 0.065 6 1 0.0035 5 0.12 
4 1 19 9 0.09 6 3 0.039 4 2 
5 0.3 13 10 0.14 9 7 0.054 5 3 
6 0.3 13 10 0.14 9 7 0.04 4 2 
7 0.2 12 10 0.021 4 0.3 0.002 4 0.2 
8 0.2 12 10 0.04 4 0.4 0.007 1 0.7 
9 0.2 9 7 0.069 3 0.3 0.0069 2 0.3 
10 0.6 16 6 0.15 8 3 0.015 3 0.3 
11 1 22 8 0.069 5 0.3 0.0161 5 0.8 
12 2 28 10 0.025 4 1 0 2 0 

  

In Table 2 there are presented the probabilities 

From Table 2 it follows that the occurrence 

summer months decreases to 0.2%. The occurrence 

and March and the minimum in September. While 
considering fog, the probability of precipitation P 

It also follows from Table 2 that the occurrence 

 and 
amounts to 0.3% in May.

Figure 2 shows the annual course of the 

geographical conditions of Georgia.
Locations and phenomena combinations: 

1-Telavi (hail-strong wind); 2-Batumi (heavy 
precipitation-strong wind); 3- Samtredia 
(precipitation - strong wind); 4- Tbilisi 
(precipitation - strong wind); 5- Akhalkalaki 
(hail-strong wind); 6- Kazbegi (fog-strong wind); 
7-Mta-Sabueti (precipitation-strong wind); 
8-Mta-Sabueti (heavy precipitation-strong wind); 
9-Mta-Sabueti (precipitation-fog); 10-Mta-
Sabueti (fog-strong wind). On Fig. 1a) curves 1 
and 5 coincide.
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Fig. 2.
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As follows from Fig. 2 the annual course of 
occurrence probability of various variants of 

essentially on the physical and geographical 

wind and precipitation on the Colchis Lowland 

Colchis Lowland on average every 20 days on 

May per year only once, and on the Likhi Ridge 

second component occurrence during the year on 
the Colchis Lowland ranges from 37 to 50%, the 

Georgia plains the probability of the corresponding 

and May, and on the Likhi Ridge ranges between 

March. 

characterized by a small probability on the Black 

month. The occurrence probability of one of the 

the indicated months occurs on average 1 time in 

Georgia and the South Georgian Highlands. The 

to 5% in March and May and in the South Georgian 

increases when one of the events has been already 

Unlike the considered meteorological 

in mountains. The occurrence probability of this 

likelihood of realizing one of the phenomena of the 

On the climate separating Likhi Ridge there is 

days. The probability of one of the phenomena 
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5. Conclusion

The simultaneous occurrence probability of 

Lowland varies from 0.4 to 5% during the year, 

on the Likhi Ridge ranges from 21% to 32%, while 

The likelihood of happening one of the phenomena 

event has been already occurred varied respectively 
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