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ABSTRACT

Statistical data on meteorological parameters associated with the Holiday Climate Index (monthly mean
maximum air temperature, monthly mean relative air humidity, cloud cover, monthly precipitation, wind
speed) in thirteen mountainous regions of Georgia (Bakhmaro, Bakuriani, Borjomi, Goderdzi, Gudauri,
Khaishi, Khulo, Lentekhi, Mestia, Pasanauri, Shovi, Stepantsminda, Tianeti) from 1956 to 2015 are
presented. In particular, the changeability of the indicated meteorological parameters during 1986+2015 in
comparison with 1956+1985 for above enumerated points is studied.
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Introduction

In recent decades, the problem of global climate change has acquired special significance [1,2]. At
the same time, the air temperature and other climatic elements changing has considerable spatial and
temporal inhomogeneities both in the global (Global Land, Global Land of the Northern and Southern
Hemisphere, Zonal territories, etc.) [1-6], and regional scales (even the territory of small countries with
complex terrain) scales [7-9].

This problem is also of great importance in Georgia due to the diversity of climatic regions on its
territory [10-17].

Sustainable development of various spheres of the national economy, including resort and tourism
industry is largely determined by climate change, which is of vital importance.

The resort and tourist potential of the area is especially preconditioned by its bioclimatic conditions.
Therefore, it is important to identify existing and future changes of these conditions under the impact of
climate change.

In particular, information on the changeability of the different simple thermal indices as well as the
Tourism Climate Index (TCI) [18] and the Holiday Climate Index (HCI) [19] in the recent decades in
different countries (including some locations of Georgia) is represented in [8,20-30].

Simple thermal indices include more than one meteorological parameter and consider the combined
action of the air temperature, humidity, wind speed and etc. on the human organism [31-34]. For example, to
determine the monthly mean values of TCI following data are necessary: mean and maximum mean air
temperature, mean and mean minimum relative humidity, precipitation, sunshine duration and wind speed
[18].

Primarily, in the work [35] the investigating results of changeability of the mean monthly values of
meteorological parameters, used to determine TCI values and different simple thermal indices on the two
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regions of Georgia (Adjarian Autonomous Republic and Kakheti) during the period from 1961 through 2010
are presented.

This work is the continuation of the previous research. Results of statistical analysis of meteorological
parameters data associated with the Holiday Climate Index in thirteen mountainous regions of Georgia
(Bakhmaro, Bakuriani, Borjomi, Goderdzi, Gudauri, Khaishi, Khulo, Lentekhi, Mestia, Pasanauri, Shovi,
Stepantsminda, Tianeti) from 1956 to 2015 are presented below.

Study Area, material and methods

The research for thirteen mountainous regions of Georgia (Bakhmaro, Bakuriani, Borjomi, Goderdzi,
Gudauri, Khaishi, Khulo, Lentekhi, Mestia, Pasanauri, Shovi, Stepantsminda, Tianeti) is carried out. Table 1
presents the information on the coordinates and heights of the location of thosel3 meteorological stations
whose data were used in the work.

Table 1. Coordinates and heights of the 13 mountainous meteorological stations in Georgia.

Location (Abbreviation) Latitude, N° Longitude, E° Height, m, a.s.l.
Bakhmaro (Bakh) 42.32 41.85 1926
Bakuriani (Bak) 43,52 41.73 1665
Borjomi (Borj) 43.40 41.83 789
Goderdzi (God) 42.52 41.63 2025
Gudauri (Gud) 44.48 42.47 2194
Khaishi (Kha) 42.18 42.95 730
Khulo (Khu) 42.32 41.65 914
Lentekhi (Lent) 42.73 42.78 760
Mestia (Mest) 42.75 43.05 1441
Pasanauri (Pas) 44.70 42.35 1070
Shovi (Sho) 43.68 42.70 1507
Stepantsminda (Step) 44.65 42.67 1744
Tianeti (Tian) 44.97 42.12 1099

In the work Georgian National Environmental Agency on monthly mean meteorological parameters
data associated with the Holiday Climate Index [19, 36-38] (max air temperature, air relative humidity, total
cloud cover, precipitation sum and wind speed) in the period from 1956 through 2015 are used.

For the data analysis the standard statistical methods of the studies were used [39]. The difference
between the mean values of the meteorological parameters into 1986-2015 and 1956-1985 with the use of
Student's criterion was determined (level of significance not worse than 0.15).

The following designations are used below: Tmax - mean maximum air temperature (°C), RH- mean

relative humidity (%), CC — mean total cloud cover (amount); P - sum precipitation - (mm), V - mean wind
speed (m/sec). ATmax. AV - the difference between the mean values of the meteorological parameters during
1986-2015 and 1956-1985 periods.

Results and discussion
The obtained Results are available on the Tables 2-6 and Fig. 1-10.
Mean max air temperature
The mean annual, half year and monthly min and max air temperature (Tmax) data are presented in
Table 2 and Fig. 1. The range of variability of the mean values of Tmax for the indicated stations is as follows:
Mean Year - from 6.6 °C (Goderdzi) to 16.4 °C (Borjomi); Mean Cold - from 0.0 °C (Goderdzi) to

9.7 °C (Khulo); Mean Warm - from 13.3 °C (Goderdzi) to 23.9 °C (Khaishi); Min - from -11.8 °C
(Goderdzi) to -0.5 °C (Borjomi); Max - from 23.4 °C (Goderdzi) to 35.0 °C (Borjomi).
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Table 2. The mean min, monthly mean, max and mean seasonal values of Tmax (°C) in thirteen locations of
Georgia in 1956-2015.

Location Mean Year Mean Cold Mean Warm Min Max
Bakhmaro 8.6 3.0 14.2 -8.2 24.2
Bakuriani 11.3 5.1 175 -5.7 27.7
Borjomi 16.4 9.4 23.5 -0.5 35.0
Goderdzi 6.6 0.0 13.3 -11.8 23.4
Gudauri 7.8 2.0 13.7 -8.8 25.4
Khaishi 16.3 8.7 23.9 -1.3 33.7
Khulo 15.8 9.7 22.0 -1.6 314
Lentekhi 15.8 7.9 23.7 -1.9 34.5
Mestia 13.4 5.9 20.9 -6.4 30.2
Pasanauri 145 7.4 21.6 -2.9 33.0
Shovi 12.6 5.7 19.5 -5.5 30.8
Stepantsminda 10.6 4.5 16.7 -5.7 27.4

Tianeti 14.4 7.6 21.2 -1.7 31.6
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EFeb -04 1.8 6.4 -3.9 -1.3 6.4 6.3 5.4 29 41 2.9 1.0 42
Mar 2.1 48 10.8 -0.4 15 11.6 9.7 10.2 7.0 8.4 6.0 4.0 8.0
2Apr 7.2 104 169 55 6.2 178 159 169 133 148 121 9.9 14.1
=May 120 152 210 110 109 225 206 219 186 192 173 145 188
Jun 151 186 244 145 152 251 230 250 220 229 206 176 226
=Jul 178 211 273 172 180 269 246 276 253 257 236 202 256
=Aug 181 215 278 174 180 275 253 278 252 256 237 205 252
=Sep 152 180 235 141 142 234 224 232 210 215 194 173 211
=0ct 10.7 13.1 17.8 9.0 9.3 17.7 17.8 17.1 15.3 16.0 14.2 125 15.6
=ENov 5.2 7.5 11.0 25 4.2 9.6 12.0 9.3 7.6 9.5 7.8 7.1 9.7
=Dec 1.0 2.7 5.8 -2.5 0.0 4.2 7.1 3.0 2.0 4.0 2.3 21 51

Fig. 1. Tmax monthly mean values of in thirteen locations of Georgia in 1956-2015.

The intra-annual distribution of Tmax values for all 13 investigations points of Georgia are presented
on Fig. 1. The smallest Tmax values for all points during January are detected. The Tmax greatest values for
Bakhmaro, Bakuriani, Borjomi, Goderdzi, Khaishi, Khulo, Lentekhi, Shovi and Stepantsminda during
August are fixed; for Mestia, Pasanauri and Tianeti — during July, and for Gudauri — during July and August
(Fig. 1).

The information onthe changeability of the ATmax values of in separate points is presented below
(Fig. 2).

The variability of the mean monthly max air temperature is observed for 13 points of Georgia in 69
cases (including 66 cases - an increase and only for 3 cases - a decrease in ATmax values).
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m Bakh 0.8 1.0 -1.1

m Bak 1.1 1.2 1.0 1.9 2.1 2.6 1.8 1.2 1.2 0.8 1.7

Borj 1.3 1.6 1.0 14 1.7 24 15 1.0 1.0 14
u God 0.9 -1.0

Gud 0.9 14 14 1.7 15 1.2 0.9 1.1

Kha 0.8 0.6 1.7 0.9 1.3 0.6
mKhu 0.8 14 0.9

mLent 0.7 14 18 0.8 -1.3 0.8
m Mest 1.0 0.8 0.8 0.9 1.7 0.9 1.0
m Pas 1.1 1.3 14 15 1.2 0.8 1.1
m Sho 1.3 1.2 1.6 1.9 24 19 1.5 1.1 1.7
m Step 0.8 1.3 1.6 14 0.8

Tian 1.2 1.1 14 1.7 11 0.8 0.9

Fig. 2. Difference between the Tmax mean values for 1986-2015 and 1956-1985 in thirteen locations
of Georgia

The variations of the ATmax values in the separate points are the following: Bakhmaro - increase of
the values of ATmax (July, August), decrease (-1.1 °C, December); Bakuriani - increase (February, March,
May-October, mean annual, cold and warm seasons mean); Borjomi - increase (February-April, June-
October, mean annual and warm season mean); Goderdzi - increase (August), decrease (-1.0 °C, November);
Gudauri - increase (March, June-October, mean annual and warm season mean); Khaishi - increase (March,
July-October, warm season mean); Khulo - increase (July-September); Lentekhi - increase (July-September,
warm season mean), decrease (-1.3 °C, November); Mestia - increase (April-September, warm season mean);
Pasanauri - increase (March, June-October, warm season mean); Shovi - increase (April-October, mean
annual and warm season mean); Stepantsminda - increase (June-September, warm season mean); Tianeti -
increase (March, June-October, warm season mean).

Totally, the ATmax values change from -1.3°C (Khulo, November) to 2.6 °C (Baruriani, August),
amplitude - 3.9 °C.

Air mean relative humidity

The mean annual, half year and monthly min and max air relative humidity (RH) data are available
in Table 3 and on Fig. 3.

The range of variability of the RH mean values for the indicated stations is as follows: Mean Year -
from 69.4 % (Stepantsminda) to 86.9 % (Goderdzi); Mean Cold - from 65.7 % (Stepantsminda) to 88.4 %
(Goderdzi); Mean Warm - from 72.2 % (Mestia) to 85.4 (Goderdzi); Min - from 38.2 % (Khulo) to 61.3 %
(Goderdzi); Max - from 91.0 % (Bakhmaro, Bakuriani) to 100 % (Goderdzi, Lentekhi).

The intra-annual distribution of RH values for all indicated investigations points of Georgia are
presented in Fig. 3. The RH smallest values for all points during January are observed (62.8 %,
Stepantsminda). The RH greatest values for Goderdzi (91.1 %) in February are fixed (Fig. 3).
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Table 3. The mean monthly min, mean monthly max and mean seasonal RH (%) values in thirteen locations
of Georgia in 1956-2015.

Location Mean Year Mean Cold Mean Warm Min Max
Bakhmaro 74.1 73.3 74.8 50.0 91.0
Bakuriani 78.4 78.9 78.0 56.0 91.0

Borjomi 77.9 80.4 75.5 55.3 94.2
Goderdzi 86.9 88.4 85.4 61.3 100

Gudauri 74.2 71.4 76.9 47.2 91.7

Khaishi 77.8 81.2 74.4 48.0 97.0

Khulo 71.4 69.8 73.0 38.2 92.0
Lentekhi 80.2 85.2 75.2 48.6 100
Mestia 75.8 79.5 72.2 53.0 97.9
Pasanauri 75.2 75.9 74.5 56.0 92.0
Shovi 78.3 80.0 76.5 57.3 92.6
Stepantsminda 69.4 65.7 73.2 43.0 96.0
Tianeti 80.8 83.1 78.5 61.0 98.7

95

90

%

85

80

75

i “ \IN “ |||“ \I\ Il “I | |“ ||| ‘I IIH “l |||“ Il “ II\N Il “ | “
o | NVl M A

Bakh Bak Borj God  Gud Kha  Khu Lent Mest Pas Sho  Step  Tian

mJjan 740 78.8 79.7 90.8 68.6 83.6 70.1 88.6 81.7 76.6 80.3 62.8 83.8
mFeb 740 78.0 78.4 91.1 73.3 79.0 69.5 84.0 77.1 74.7 78.7 66.0 83.2
Mar 73.2 7.7 77.3 90.2 74.2 74.7 68.5 78.7 735 72.3 77.0 67.8 80.8
EApr  69.7 76.9 75.6 83.8 75.0 71.4 65.0 73.8 721 71.1 75.5 70.8 77.8
May 71.0 77.1 76.9 82.6 76.6 72.7 67.8 73.2 70.7 74.6 75.0 72.6 79.2
Jun 764 79.3 76.6 85.0 76.2 74.8 73.7 74.4 71.3 75.3 76.8 74.9 78.3

= Jul 79.4 78.5 73.8 88.4 77.4 75.0 78.6 74.6 71.7 74.9 76.3 75.4 77.3
mAug 774 7.2 72.6 87.8 775 74.2 77.8 75.2 711 74.4 76.2 73.9 77.5
mSep 74.6 78.9 7.4 84.6 79.0 78.2 75.2 79.8 76.1 76.7 79.6 71.4 81.1
mOct 720 79.2 81.4 82.9 74.6 80.6 713 83.4 77.4 77.3 80.1 67.9 83.0
mNov 731 798 830 8.9 697 839 687 869 826 769 815 657 836
mDec 737 800 824 897 678 854 704 896 846 778 826 640 844

Fig. 3. The monthly mean values of relative humidity in thirteen locations of Georgia in 1956-2015.

The changeability of the ARH values of in separate points is presented on the Fig. 4.

The variability of the monthly mean air relative humidity is detected for all investigated points in 86
cases (including 79 cases - an increase and only for 7 cases - a decreaseof ARH values).

The changeability of the ARH values in the separate points is the following: Bakhmaro - increase of
the ARH values (January-June, October-December, mean annual and cold season mean), decrease (-2.5 %,
August); Bakuriani - increase (January, February, April-June, October, December, mean annual, cold and
warm seasons mean); Borjomi - increase (all month and seasons, except July, August and November);
Goderdzi - increase (all month and seasons, except September); Gudauri - increase (January, February, mean
annual and cold season mean); Khaishi - increase (January, March-June, November, December, mean annual
and cold season mean); Khulo - increase (January, June, October, mean annual and cold season mean);
Lentekhi - increase (January, November, cold season mean); Mestia - increase (January, November,
December) decrease (March, April, August, September, mean annual and warm season mean); Pasanauri -
increase (January, February, mean annual and cold season mean); Shovi - increase (January, February,
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October, mean annual and cold season mean), decrease (August and September); Stepantsminda - increase
(all month and seasons, except July, August and September); Tianeti - increase (all month and seasons).
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Borj 5.4 3.9 3.1 4.7 35 2.7 1.6 3.1 2.8 2.6 3.3 1.9
uGod 4.8 35 1.9 4.7 4.1 4.7 3.3 2.9 3.2 3.3 4.7 34 3.6 3.3
Gud 3.8 3.1 1.3 2.1
Kha 4.7 3.1 3.0 2.3 2.1 3.6 3.3 1.8 3.0
mKhu 34 1.9 3.7 14 2.0
mlent 19 2.4 11
mMest 2.3 -45 -2.2 -35 -2.6 2.3 2.1 -1.0 -1.9
m Pas 4.3 3.2 1.3 2.2
m Sho 2.5 2.7 -1.9 -1.9 2.2 0.8 2.0
m Step 7.5 7.6 6.7 7.4 4.7 4.3 6.1 6.4 7.6 5.2 7.0 35

Tian 3.6 4.5 4.2 6.4 5.7 4.6 4.9 5.1 3.6 4.8 4.5 4.4 4.7 4.3 5.1

Fig. 4. Difference between the RH mean values for 1986-2015 and 1956-1985 in thirteen locations of
Georgia

Completely, the ARH values change from -4.5 % (Mestia, March) to 7.6 % (Stepantsminda,
February, December), and the amplitude is 12.1 %.

Total Cloud Cover

The mean annual, half year and monthly min and max total cloud cover amount (CC) data in are
available from Table 4 and Fig. 5.

Table 4. The mean monthly min, mean monthly max and mean seasonal values of total cloud cover amount
in thirteen locations of Georgia in 1956-2015.

Location Mean Year Mean Cold Mean Warm Min Max

Bakhmaro 6.0 6.1 6.0 2.2 9.0
Bakuriani 6.1 6.1 6.1 2.0 9.1
Borjomi 6.2 6.4 6.0 2.3 9.1
Goderdzi 6.8 6.9 6.8 3.0 10
Gudauri 5.4 5.1 5.7 1.8 8.5
Khaishi 55 5.8 5.1 1.6 9.0
Khulo 6.1 6.1 6.0 2.0 9.0
Lentekhi 6.3 6.3 6.3 3.0 9.1
Mestia 6.1 6.3 5.9 2.0 9.1
Pasanauri 5.4 53 5.6 1.8 9.0
Shovi 6.4 6.5 6.4 2.0 10
Stepantsminda 5.4 4.9 5.9 1.8 9.0

Tianeti 5.7 5.8 5.6 2.0 9.0

83




The range of variability of the CC mean values for the indicated stations is as follows: Mean Year -
from 5.4 (Gudauri, Pasanauri, Stepantsminda) to 6.8 (Goderdzi); Mean Cold - from 4.9 (Stepantsminda) to
6.9 (Goderdzi); Mean Warm - from 5.1 (Khaishi) to 6.8 (Goderdzi); Min - from 1.6 (Khaishi) to 3.0
(Goderdzi, Lentekhi); Max - from 8.5 (Gudauri) to 10 (Goderdzi, Shovi).

The intra-annual distribution of CC values for all indicated investigations points of Georgia is
presented on Fig. 5 d. The smallest CC values for all points during August are fixed (4.4, Khaishi).

Bakh = Bak Borj God  Gud Kha  Khu Lent Mest Pas Sho Step  Tian

= Jan 6.5 6.4 6.5 7.4 48 6.2 6.2 6.4 6.5 4.9 6.6 4.7 55
mFeb 6.4 6.4 6.6 7.2 53 6.0 6.3 6.7 6.6 55 7.0 51 6.2
Mar 6.4 6.8 6.8 7.3 5.9 6.1 6.2 7.0 6.8 6.2 7.1 5.6 6.5
EApr 6.3 6.9 6.9 7.1 6.5 6.2 6.4 7.2 6.9 6.5 75 6.6 6.6
=May 6.1 6.6 6.7 7.0 6.5 5.6 6.0 6.9 6.6 6.4 71 6.6 6.4
Jun 6.1 6.4 6.2 6.9 5.9 5.3 5.7 6.5 6.4 5.6 6.8 6.2 55
mJul 6.3 6.3 5.9 7.0 55 48 6.3 6.1 54 51 6.0 5.8 5.0
mAug 58 5.4 53 6.4 51 4.4 6.0 5.6 4.9 4.9 53 5.3 49
mSep 52 5.0 5.2 6.1 4.9 45 5.7 5.7 52 49 54 49 5.0
EOct 52 5.4 5.6 6.0 4.9 4.7 5.7 5.6 5.3 5.0 5.7 4.7 53
ENov 58 5.7 6.3 6.7 5.0 5.8 6.0 6.1 6.2 51 6.4 48 57
mDec 6.3 6.0 6.4 7.0 4.9 6.1 6.1 6.2 6.3 5.0 6.5 4.8 54
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Fig. 5. Total cloud cover monthly mean values of in thirteen locations of Georgia in 1956-2015.

The CC greatest values for Shovi (7.5) are detected in April (Fig. 5).
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Fig. 6. Difference between the mean values of total cloud cover for 1986-2015 and 1956-1985 in thirteen
locations of Georgia

The ACC values variation in separate points is presented on Fig. 6. The variability of the mean
monthly total cloud cover is detected for 12 investigated points (except Mestia) in 60 cases (including 48
cases - a decrease and for 12 cases - an increase in ACC values).
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The changeability of the ARH values in the separate points is the following: Bakhmaro - decrease of
the ACC values (March, April), increase (October); Bakuriani - decrease (March-May, August, September,
mean annual and warm seasons mean), increase (October); Borjomi - decrease (March, September, mean
annual and warm season mean); Goderdzi - increase (all month and seasons, except February-May,
September and November); Gudauri - decrease (all month and seasons, except January, October and
December); Khaishi - decrease (March, August), increase (October); Khulo - decrease (January, March,
May, mean annual and warm season mean), increase (October); Lentekhi - decrease (July and warm season
mean), increase (October and cold season mean); Mestia — no changes; Pasanauri - decrease (all month and
seasons, except January, October and December); Shovi - decrease (March, May and warm season mean),
increase (October); Stepantsminda - decrease (all month and seasons, except January, April, October-
December); Tianeti - decrease (February-June, mean annual, cold and warm seasons mean), increase
(October).

Atmospheric precipitation sum

The mean monthly annual, half year and monthly min and max P values are available in Table 5 and
Fig. 7.

Table 5. monthly min, monthly max and mean monthly seasonal P (mm) values in thirteen locations of
Georgia in 1956-2015.

Location Mean Year Mean Cold Mean Warm Min Max
Bakhmaro 130 154 107 9.8 554
Bakuriani 70 59 82 0.5 283
Borjomi 55 48 62 15 181
Goderdzi 110 115 104 7.7 361
Gudauri 128 106 151 0 536
Khaishi 102 108 96 1.0 670
Khulo 117 149 84 0.5 628
Lentekhi 107 110 104 1.3 556
Mestia 82 76 88 1.0 284
Pasanauri 82 59 105 0 353
Shovi 98 85 111 34 444
Stepantsminda 62 34 89 0 252
Tianeti 64 42 85 0 277
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®Jjan 155 51 40 113 98 115 155 107 68 48 79 24 31
= Feb 129 54 39 107 101 78 129 90 62 53 70 30 39
Mar 108 67 47 93 132 94 106 111 78 70 93 42 49
= Apr 82 78 59 82 160 100 87 120 86 104 111 85 85
= May 99 109 82 114 185 86 90 101 86 135 119 102 115
Jun 124 108 81 122 168 118 91 116 101 125 127 110 104
mJul 90 74 52 105 154 94 70 97 87 102 109 96 72
mAug 103 61 46 95 132 84 69 106 84 89 103 88 74
= Sep 143 60 51 104 106 98 99 87 81 76 98 55 62
mQOct 181 70 62 133 104 116 161 110 91 72 109 46 57
HNov 179 57 56 124 101 112 174 112 79 58 82 34 44
mDec 172 53 45 124 99 133 170 129 79 53 78 30 33

Fig. 7. Precipitation monthly mean values of in thirteen locations of Georgia in 1956-2015.




The variability range of the P mean values for the indicated stations is as follows: Mean Year - from
55 mm (Borjomi) to 130 mm (Bakhmaro); Mean Cold - from 34 mm (Stepantsminda) to 154 mm (Bakhmaro);
Mean Warm - from 62 mm (Borjomi) to 151 mm (Gudauri); Min - from 0 mm (Gudauri, Pasanauri,
Stepantsminda and Tianeti) to 9.8 mm (Bakhmaro); Max - from 181 mm (Borjomi) to 670 mm (Khaishi).

The intra-annual distribution of P values for all indicated investigations points of Georgia are
presented in Fig. 7. The P smallest values for Stepantsminda during January are observed (24 mm). The P
greatest values for Gudauri (185 mm) in May are observed (Fig. 7).

The changeability data of the AP values in separate points is presented in Fig. 8. The variability of
the atmospheric precipitation monthly mean sum is observed for 11 investigated points (except Bakhmaro,
and Bakuriani) in 25 cases (including for 12 cases - an increase and for 13 cases - a decrease of AP values).

The changeability of the AP values in the separate points is the following: Bakhmaro and Bakuriani
(no changes); Borjomi - decrease (June and December); Goderdzi - decrease (March, April mean annual and
warm season mean); Gudauri - increase (August, October and cold season mean), decrease (September);
Khaishi - increase (April and May); Khulo - increase (January, September, mean annual, cold and warm
seasons mean); Lentekhi - increase (May and June), decrease (September); Mestia — increase (mean annual
and cold season mean); Pasanauri - increase (August, October and cold season mean); Shovi - increase
(October); Stepantsminda - decrease (July, September), increase (October); Tianeti - decrease (March, May-
July, September, mean annual and warm seasons mean).
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Hlent 18 30 -28
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H Pas 20 26 8
uSho 24
m Step -27 -27 12
Tian -12 -40 -30 -28 -25 -13 -25

Fig. 8. Difference between the P mean values during 1986-2015 and 1956-1985 in thirteen locations of
Georgia

Mean wind speed

The mean annual, half year and monthly min and max wind speed (V) data are available in Table 6
and also on Fig. 9.

The range of variability of the V mean values for the indicated stations is as follows: Mean Year -
from 0.3 m/sec (Lentekhi) to 4.8 m/sec (Goderdzi); Mean Cold - from 0.2 m/sec (Lentekhi) to 5.4 m/sec
(Goderdzi); Mean Warm - from 0.4 m/sec (Lentekhi) to 4.2 m/sec (Goderdzi); Min - 0 m/sec (for all stations);
Max - from 2.1 m/sec (Lentekhi) to 10.7 m/sec (Goderdzi).

The intra-annual distribution of V values for all indicated investigations points of Georgia are
presented on Fig. 9. The smallest V values for all points during January and December are observed (0.1
m/sec, Lentekhi). The greatest values of V for Goderdzi (6.1 m/sec) in January are also fixed (Fig. 9).
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Table 6. The monthly mean min, monthly mean max and mean seasonal V (m/s) values in thirteen locations
of Georgia in 1956-2015.

Location Mean Year Mean Cold Mean Warm Min Max
Bakhmaro 1.7 2.2 1.3 5.7
Bakuriani 1.3 1.1 15 5.2
Borjomi 0.7 05 0.8 2.2
Goderdzi 4.8 5.4 4.2 10.7
Gudauri 1.2 1.1 1.2 3.4
Khaishi 0.9 0.7 1.2 3.7
Khulo 1.9 2.0 1.7 0.0 4.0
Lentekhi 0.3 0.2 0.4 2.1
Mestia 0.5 0.3 0.7 2.2
Pasanauri 1.1 1.1 1.2 2.9
Shovi 1.1 1.0 1.1 2.9
Stepantsminda 1.7 1.8 1.6 6.1
Tianeti 1.2 1.2 1.2 4.6
7.0
6.0
o 5.0
£ 40
3.0
2.0
“ |“ 1l Nl H‘ll"“ e 0 “ || I||||‘ il
A TP g Mo ACART e i, O O O CRE 6N
Bakh Bak Borj God Gud Kha Khu Lent Mest Pas Sho Step Tian
mJan 25 1.1 0.6 6.1 1.2 0.6 2.2 0.1 0.3 1.0 0.9 1.9 11
= Feb 2.4 1.2 0.7 6.0 1.2 0.7 2.3 0.2 0.4 1.3 1.1 2.0 1.4
Mar 2.5 1.4 0.7 5.3 1.1 1.0 2.2 0.3 0.6 1.4 1.3 1.9 1.6
= Apr 1.9 1.7 0.7 4.1 1.2 1.1 21 0.3 0.8 1.3 1.2 1.8 15
= May 1.7 1.6 0.8 4.5 1.4 1.2 1.8 0.4 0.8 1.3 1.2 1.7 1.4
Jun 1.3 14 0.8 4.4 1.2 1.2 1.7 0.4 0.7 1.2 1.1 1.5 1.4
mJul 1.0 16 0.8 4.1 1.1 1.3 1.5 0.4 0.6 1.1 1.1 1.4 1.1
mAug 0.9 1.7 0.8 4.2 1.1 1.2 1.5 0.4 0.6 1.0 1.0 1.5 1.0
mSep 1.0 1.2 0.7 4.3 1.1 0.8 1.6 0.3 0.5 1.0 1.1 1.7 11
mQOct 15 0.8 0.5 4.5 1.1 0.6 1.7 0.2 0.3 1.0 1.1 1.7 1.2
= Nov 1.9 0.9 0.4 4.8 1.0 0.5 19 0.2 0.2 0.9 0.9 1.7 1.0
mDec 2.1 1.0 0.4 5.7 1.1 0.5 21 0.1 0.2 0.8 0.9 1.9 1.0

Fig. 9. Wind speed monthly Mean values in thirteen locations of Georgia in 1956-2015.

The changeability of the AV values of in separate points is presented on Fig. 10. The variability of
the monthly mean values of wind speed is detected for all 13 investigated points in 145 cases (including 141
cases - a decrease and only for 4 cases, Bakhmaro - an increase of AV values).

The changeability of the AV values in the separate points is the following: Bakhmaro — increase
(January, March, May and June); all another station, except Shovi — decrease (all months, mean annual, cold
and warm seasons mean); Shovi - decrease (all months, except April, June and October, mean annual, cold
and warm seasons mean).
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Fig. 10. Difference between the V mean values during 1986-2015 and 1956-1985 in thirteen locations of
Georgia

Finally, we note that the greatest changes of all other investigated climatic parameters in 1986-2015
compared to 1956 1985 underwent wind speed, the least - atmospheric precipitation. The reasons for such
changes are the subject of further research for the studied mountain regions of Georgia.

Data of this work are used in [40].

Conclusion

The analysis confirms once again the earlier obtained results and formulated conclusions on the
diversity of climatic conditions of Georgia and their uniqueness. Accordingly, this stimulates the need for the
even more detailed study of climatic and associated bioclimatic conditions and their variability in different
geographic regions of Georgia, both in terms of impact on public health and in terms of development of
various sectors of the national economy of the state, including health resorts - tourism industry.
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HN3MeHYHBOCTH METEOPOJOTHIECKUX MAPAMETPOB, ACCOIUMPOBAHHBIX
¢ KJIMMATHYECKUM MHIEKCOM OT/IbIXa B Pa3JIMYHBIX TOPHBIX paiioHax
I'py3un B 1956-2015 rr.

A.l'. AmupanamBuin, JI. I'. Kapreeanmsuin, H.b. Kyrananse,
JILIA. Merpeauase, M.P. Tarumsuiu

Pe3rome

[IpencraBneHbl CTaTHCTUYECKHE JaHHBIE O METEOPOJIOTHYECKHX IapaMeTpax, acCOLMHUPOBAHHBIX C
KIIMMaTHYECKUM  HMHJIEKCOM  OTAbIXa (CpelHeMecsiuHas  MakCHUMallbHas  TeMIleparypa  BO3/AyXa,
cpeAHeMecsyHass OTHOCHUTENbHasi BIaKHOCTb BO3[yXa, OOJIAYHBIM MOKPOB, MecSyHas CyMMa OCaJKOB,
CKOpOCTh BeTpa) B TpHUHAANATH TOpHBIX paiioHax ['pysum I'pysum (baxmapo, bakypumanu, Bopxxomu,
Tonepnszu, I'ynaypu, Xaumm, Xyno, Jleatexu, Mecrtus, [lacanaypu, 1llloBu, Crenanimunna, Tuanetu) B
nepuoa ¢ 1956 mo 2015 rr. B dacTHOCTH, M3y4YeHa M3MEHUMBOCTb YKa3aHHBIX METEOPOJIOIMUECKUX
mapameTpoB B 19862015 rr. mo cpaBHeHHIO ¢ 19561985 IT. 111 MEpEYHCIICHHBIX BHIIIE TYHKTOB.
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