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Summary: In the work the data of statistical analysis of the daily and monthly average values of the main flow speed
and direction above the territory of Shida Kartli (Gori) for the period from 1 April to 31 October 2016 is presented. The
results of the work will find practical application in the organization of the anti-hail system in this region.
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Introduction

Scientific and practical works on the weather modification (including anti-hail works) in many
countries of world are conducted. Protection from the hail is achieved almost in 50 countries of world
(Austria, Canada, China, Bosnia and Herzegovina, Germany, Georgia, Greece, Romania, Russian Federation,
Serbia, etc.). The total area of the protected from the hail territory reaches 90 million hectares. [1,2;
https://map.geoengineeringmonitor.org/].

Experimental, experimental-practical and practical work on the fight with the hail in 1960-1990
conducted in two regions of Georgia (Kakheti — 800 thousand hectares, southern Georgia - 400 thousand
hectares). In 1989, these works were discontinued, and in 2015 restored in Kakheti [2-6].

In the future, it is planned to organize work to the weather modification throughout Georgia, and
primarily to expand operations against hail in the territory of Eastern Georgia. In the near future it is planned
to resume anti-hail operations in southern Georgia, as well as to create a new anti-hail polygon in Shida
Kartli [4].

The normal functioning of anti-hail service is impossible without information about the vertical
distribution of meteorological elements in the atmosphere [1,5,7]. In particular, the information about the
speed and direction of the main flow in the atmosphere are necessary for planning of the arrangement of the
points of active action on the hail clouds, conducting of this action, etc. [8-10].

Results of the statistical analysis of data of the speed and direction of the main flow in the
atmosphere under the conditions of Shida Kartli, where the organization of works on the fight with the hail is
outlined, are represented below

Material and methods

For investigating the wind regime in the free atmosphere above the territory of Shida Kartli (Gori) as in
[7] the resources of http://ready.arl.noaa.gov/READYcmet.php were used.

Work gives the statistical data about the daily and monthly average values of the main flow speed
(M.F.S.) and main flow direction (M.F.D.) from 1 April to 31 October 2016. The daily values of the
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indicated parameters were averaged according to data for four periods of measurements of the wind vertical
profile (04, 10, 16 and 22 hours on the Tbilisi time).

The analysis of data with the use of the standard statistical analysis methods is carried out. The
following designations will be used below: Min — minimal values, Max - maximal values, Mean — average
values, St Dev - standard deviation, St Err — standard error, Cv (%) - coefficient of variation, 99%(+/-) - 99%
of confidence interval

Results and discussion
Results in tablel,2 and fig. 1-3 are presented.

Table 1. Statistical characteristics of daily mean values of main flow spead above Gori from April to

October.
Parameter April May June July August September October
Min 5.5 3.0 2.5 2.3 2.5 3.8 4.5
Max 24.3 25.0 17.5 16.0 15.5 22.8 29.8
Mean 12.3 11.2 8.2 7.2 7.4 114 14.1
St Dev 5.7 5.5 4.0 3.7 3.2 4.7 7.2
Cv,% 103 184 159 164 128 124 161
St Err 1.1 1.0 0.7 0.7 0.6 0.9 1.3
99%(+/-) 2.7 2.6 1.9 1.7 1.5 2.2 34
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Fig. 1. Monthly variation of daily mean values of main flow speed and its 99% confidence interval
above Gori.

As follows from fig. 1 and table 1 daily mean values of M.F.S. above Gori changes from 2.3 m/sec
(July) to 29.8 m/sec (October). The largest variations of values of M.F.S. in May is observed (Cv=184 %), the
smallest - in April (Cv=103 %). Monthly mean values of M.F.S. changes from 7.2 m/sec (July) to 14.1 m/sec
(October). 99% confidence interval of mean values of M.F.S changes from *1.5 m/sec (August) to +3.4
m/sec (October).

From fig. 2 and table 2 follows, what daily mean values of M.F.D. above Gori changes from 58
degree (July) to 345 degree (April). The largest variations of values of M.F.D. in October is observed
(Cv=141 %), the smallest - in September (Cv=9.5 %). Monthly mean values of M.F.D. changes from 210
degree (June) to 264 degree (September). 99% confidence interval of mean values of M.F.S changes from
+10 degree (September) to £29 degree (June).
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Table 2. Statistical characteristics of daily mean values of main flow direction above Gori from April to

October.

Parameter April May June July August September October
Min 101 179 91 58 125 230 35
Max 345 323 303 284 294 325 299
Mean 257 241 210 223 229 264 252
St Dev 49 30 62 52 35 22 49
Cv,% 48.8 16.5 67.5 90.9 27.6 9.5 141
St Err 9 5 11 10 6 4 9
99%(+/-) 24 14 29 25 16 10 23

250
3
B,230
a
210
190 s
"
170
& ) ) = I A
O ¢ Y ¢ & &
L %éi‘ o
Month
—e—Mean @ Low —® —Upp

Fig. 2. Monthly variation of daily mean values of main flow direction and its 99% confidence
interval above Gori.
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Fig. 3. Repetition of of main flow direction (M.F.D.) and mean values on main flow spead (M.F.S.)
in each of direction above Gori.
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The highest frequency of M.F.D. values have West direction (40.7%), the smallest - North and

North - East direction (0.5% respectively). The maximum average values of M.F.S have West direction

(12.

6 m/ s), the minimum - North - East (3.5 m/ s), Fig. 3.

Conclusion

In the future, similar studies are planned for other regions of Georgia.
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