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ABSTRACT

Data about long-term monthly average values of Holiday Climate Index (HCI) for 12 locations of Kakheti
(Akhmeta, Dedoplistskaro, Gombori, Gurjaani, Kvareli, Lagodekhi, Omalo, Sagarejo, Shiraki, Telavi, Tsnori
and Udabno) are presented. For 6 stations of this region (Dedoplistskaro, Gurjaani, Kvareli, Lagodekhi,
Sagarejo and Telavi) detailed analysis of the monthly, seasonally and annually HCIs values over a 60-year
period (1956-2015) are carried out. Comparison of monthly values of HCI and Tourism Climate Index
(TCI) for four points of Kakheti (Dedoplistskaro, Kvareli, Sagarejo and Telavi) based on data from 1961 to
2010 are carried out.
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Introduction

Weather and climate are two factors that in many respects influence on tourism development. Many
climate indices for tourism have been applied in past research [1-6]. The most widely known and applied
index is the Tourism Climate Index (TCI) proposed by Mieczkowski [7]. In south Caucasus countries,
monthly value of TCI be calculated in Georgia, first for Thilisi [8], then for many other locations of
Caucasus (Armenia, Azerbaijan, North Caucasus etc.) [9-16]. For example, the statistical characteristics of
the monthly mean, annual and half year values of tourism TCI and its components for four points of Kakheti
(Telavi, Dedoplistskaro, Kvareli and Sagarejo) in the period from 1961 through 2010 in [14, 16] are
represented. In particular, the changeability of the indicated bioclimatic parameters into 1986+2010 in
comparison with 1961+1985 is studied, and also the trends of values of TCI for higher enumerated points are
investigated.

Despite the TCI’s wide application, it has been subject to substantial critiques [17]. The four key
deficiencies of the TCI include: (1) the subjective rating and weighting system of climatic variables; (2) it
neglects the possibility of an overriding influence of physical climatic parameters (e.g., rain, wind); (3) the
low temporal resolution of climate data (i.e., monthly data) has limited relevance for tourist decision-making;
and (4) it neglects the varying climatic requirements of major tourism segments and destination types (i.e.,
beach, urban, winter sports tourism).

To overcome the above noted limitations of the TCI, a Holiday Climate Index (HCI) was developed
to more accurately assess the climatic suitability of destinations for tourism. The word “holiday” was chosen
to better reflect what the index was designed for (i.e., leisure tourism), since tourism is much broader by
definition (“Tourism is a social, cultural and economic phenomenon which entails the movement of people
to countries or places outside their usual environment for personal or business/professional purposes” [18-
23].

Results of comparison of the holiday climate index and the tourism climate index in Thilisi are
presented in [24]. Comparison of the values and categories of the Tourism Climate Index and Holiday
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Climate Index in Thilisi shows that the intra-annual variation of both indices is similar and has a bimodal
form. However, given that the TCI is calculated for the so-called “average tourist” (regardless of gender, age,
physical condition), the value and category of this index is lower than the HCI values and categories. In
general, HCI more adequately determines the bioclimatic state of the environment for the development of
various types of tourism than TCI [24]. The detailed information on the variability of the monthly values of
the Holiday Climate Index (HCI) in Thilisi in 1956-2015 in [25] are presented. It also presents data on the
interval forecast of variability of HCI values in Thilisi for the next few decades.

This study develops a long-term average of HCI for 12 stations of Kakheti region of Georgia
(Akhmeta, Dedoplistskaro, Gombori, Gurjaani, Kvareli, Lagodekhi, Omalo, Sagarejo, Shiraki, Telavi, Tsnori
and Udabno), detailed analysis of the monthly, seasonally and annually HCIs values over a 60-year period
(1956-2015) for 6 stations of this region (Dedoplistskaro, Gurjaani, Kvareli, Lagodekhi, Sagarejo and Telavi)
and comparison of monthly values of HCI and TCI for four points of Kakheti (Dedoplistskaro, Kvareli,
Sagarejo and Telavi) based on data from 1961 to 2010.

Study Area, Material and Methods

Study area - Kakheti region of Georgia (below - Kakheti). Kakheti is located in the eastern part of
Georgia. Area - 11375 km?, population - 314.7 thous. pers., (including of urban - 71.4 thous. pers.), the
capital of region - Telavi (population - 19.8 thous. pers.) [www.geostat.ge].

A visit to Kakheti can be a fascinating experience because of its beautiful mountain landscapes,
stunning regions, ancient world temples and monasteries, picturesque valleys and rivers and home to amber
grapes that grows under the warmth of the sun. Kakheti is not only famous as a tourism destination, but it is
also locally recognized as Georgia’s center for winemaking.

Studies for 12 locations of Kakheti (Akhmeta, Dedoplistskaro, Gombori, Gurjaani, Kvareli,
Lagodekhi, Omalo, Sagarejo, Shiraki, Telavi, Tsnori and Udabno) are carried out.

Fig. 1 depicts the map of the arrangement of the indicated meteorological stations. Table 1 presents
information about coordinates and heights of these 12 meteorological stations, whose data were used in the
work. These stations that are located from 223 to 1880 meters above sea level and are open to fresh and pure
air because of this.

ochi-Coum, "¢ ¥ . “ N fs
~ b s
¥ s ¥ g ' } PO i Lt ‘ (

i~ g { \W b LS 3 @ ] ° S

8 " - y AT 2 o= (A Li Grozny. Fpa3Hbin

- . o i / \-.}

g Y " . ) B | ",»_4\ s

\;'.”lr o '

X~ BOmalo] 5o

Akhmeta 22 ¥
GomBoriT &lavi Vi PE
< & J _¥AgLagodekhi
:-Sagarejo: Jisnori? '

Tbilis

Georgias

Udabno k.
Dedoplisiskaro ‘““‘Shlram

®Batumi 0301In

' »

i

Fig.1. Locations of 12 meteorological stations in Kakheti.
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Table 1. Coordinates and heights of the 12 meteorological stations in Kakheti.

Location (Abbreviation) Latitude, N° Longitude, E° Height, m, a.s.l.
Akhmeta (Akhm) 42.02 45.22 567
Dedoplistskaro (Ded) 41.47 46.08 800
Gombori (Gom) 41.86 45.20 1085
Gurjaani (Gur) 41.75 45.80 410
Kvareli (Kvar) 41.97 45.83 449
Lagodekhi (Lagod) 41.82 46.30 362
Omalo 42.38 45.63 1880
Sagarejo (Sag) 41.73 45.33 802
Shiraki (Shir) 41.40 46.33 555
Telavi (Tel) 41.93 45.48 568
Tsnori 41.63 46.02 223
Udabno (Udab) 41.50 45.47 750

In this work the Holiday Climate Index (HCI) is used. The HCI uses five climatic variables related to
the three facets essential to tourism (table 2): thermal comfort (TC), aesthetic (A), and physical (P) facet. The
five climatic variables used for the HCI input are maximum air temperature and relative humidity (TC),
cloud cover (A), precipitation and wind (P) [12].
The HCI score is calculated according to the following formula: HCI=4'T +2'A + 3 Rg+ 1'W. In
tables 2-4 components of Holiday Climate Index, HCI’s rating scheme and HCI’s category are presented.

Table 2. Components of Holiday Climate Index (HCI).

Facet Climatic Variable Index Weighting (%0)
Thermal Comfort (TC) Iag(i?#&?n??rﬁsg?:a:f e( (52) 40%
Relative Humidity (%): Mean RH
Aesthetic (A) Cloud Cover (%) 20%
Physical (P) Amount of Rain (mm) 30%
Wind Speed (km/h) 10%
Table 3. HCI’s Rating Scheme.
Rating T - Effective A - Daily Cloud Rq - Daily W - Wind Speed
Temperature (°C) Cover (%) Precipitation (mm) (km/h)
10 23+25 11+20 0 1+9
9 20+22; 26 1+10; 21+30 <3 10+19
8 27+28 0; 31+40 3+5.99 0; 20+29
7 18+19; 29+30 41+50
6 15+17; 31+32 51+60 30+39
5 11+14; 33+34 61+70 6+8.99
4 7+10; 35+36 71+80
3 0+6 81+90 40+49
2 -5+-1; 37+39 90+99 9+12
1 <-5 100
0 >39 >12 50+70
-1 >25
-10 >70
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Table 4. HCI’s Category.

Catego Categor
HCI Score (Abbre\?iart.%lon) HCI Score (Abbre\?iat)i/on)
90+100 Ideal 40+49 Marginal (Marg.)
80+89 Excellent (Excell.) 30+39 Unfavorable
70+79 Very Good 20+29 Very Unfavorable
60+69 Good 10+19 Extremely Unfavorable
50+59 Acceptable (Accept.) 9+-9; -10+-20 Impossible

For the 12 indicated localities the long-term monthly average values of HCI with the use data of
Georgian National Environmental Agency are calculated. For 6 stations of this region (Dedoplistskaro,
Gurjaani, Kvareli, Lagodekhi, Sagarejo and Telavi) detailed analysis of the monthly, seasonally and annually
HClIs values over a 60-year period (1956-2015) are carried out. Comparison of monthly HCI and TCI values
for four points of Kakheti (Dedoplistskaro, Kvareli, Sagarejo and Telavi) based on data from 1961-2010 are

carried out [14,16].

In the work analysis of data is carried out with the use of the standard statistical analysis methods.
The following designations will be used below: Mean — average values; Min — minimal values; Max -
maximal values; 99% Low and 99% Upp - Low and Upper levels of 99% confidence interval of mean
values; R? - coefficient of determination; R - coefficient of linear correlation.

Results and discussion

Results in the Table 4-18 and Fig. 2-17 are presented.

1. Basic information about HCI for 12 points of Kakheti.

Data about long-term mean of HCI real values at 12 locations of Kakheti in Fig. 2 are presented.
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Fig. 2. Mean of HCI real values at 12 locations of Kakheti.
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As follows from Fig. 2 mean monthly values of HCI change from 57 (Gombori, March, Acceptable)
to 91 (Omalo, August, Ideal). The variability of HCI values for individual items is as follows:
Akhmeta (59, January — 85, September), Dedoplistskaro (61, January, February — 87, September), Gombori
(57, March — 86, June), Gurjaani (63, January — 84, May), Kvareli (63, January, February — 83, May),
Lagodekhi (61, February — 81, May), Omalo (59, January, April — 91, August), Sagarejo (63, January,
February — 88, September), Shiraki (59, January, February — 89, May), Telavi (62, January, February —
85,September), Tsnori (59, January — 85, October, Udabno (58, January, February — 88, September).

Table 5. Linear correlation coefficient between separated stations on the mean monthly values of HCI
(R min = 0.60, o.= 0.05; R min = 0.56, o.= 0.075; R min = 0.52, a = 0.10; R min = 0.47, a. = 0.15).

Location | Akhm | Ded Gomb | Gur Kvar | Lagod | Omalo | Sag Shir | Tel Tsnori | Udab
Akhm 1 0.97 0.87 0.92 0.89 0.90 0.64 0.97 0.97 0.97 0.82 0.96
Ded 0.97 1 0.91 0.91 0.87 0.89 0.64 1.00 0.96 0.98 0.75 1.00
Gomb 0.87 0.91 1 0.71 0.64 0.66 0.85 0.90 0.78 0.82 0.52 0.93
Gur 0.92 0.91 0.71 1 0.99 0.99 0.38 0.92 0.95 0.97 0.94 0.89
Kvar 0.89 0.87 0.64 0.99 1 1.00 0.32 0.88 0.93 0.95 0.96 0.85
Lagod 0.90 0.89 0.66 0.99 1.00 1 0.35 0.90 0.94 0.96 0.94 0.87
Omalo 0.64 0.64 0.85 0.38 0.32 0.35 1 0.62 0.48 0.53 0.22 0.67
Sag 0.97 1.00 0.90 0.92 0.88 0.90 0.62 1 0.96 0.98 0.76 0.99
Shir 0.97 0.96 0.78 0.95 0.93 0.94 0.48 0.96 1 0.98 0.84 0.94
Tel 0.97 0.98 0.82 0.97 0.95 0.96 0.53 0.98 0.98 1 0.85 0.97
Tsnori 0.82 0.75 0.52 0.94 0.96 0.94 0.22 0.76 0.84 0.85 1 0.72
Udab 0.96 1.00 0.93 0.89 0.85 0.87 0.67 0.99 0.94 0.97 0.72 1

Linear correlation coefficient between separated station on the mean monthly values of HCI changes
as follows (Table 5). Akhmeta: 0.64 (Omalo) - 0.97 (Dedoplistskaro, Sagarejo, Shiraki, Telavi);
Dedoplistskaro: 0.64 (Omalo) — 1.00 (Sagarejo, Udabno); Gombori: 0.52 (Tsnori) — 0.93 (Udabno);
Gurjaani: 0.38 (non sign, Omalo) — 0.99 (Kvareli, Lagodekhi); Kvareli: 0.32 (non sign, Omalo) — 1.00
(Lagodekhi); Lagodekhi: 0.35 (non sign, Omalo) — 1.00 (Kvareli); Omalo: 0.22 (non sign, Tsnori) — 0.85
(Gombori); Sagarejo: 0.62 (Omalo) — 1.00 (Dedoplistskaro); Shiraki: 0.48 (Omalo) — 0.98 (Telavi); Telavi:
0.53 (Omalo) — 0.98 (Dedoplistskaro, Sagarejo, Shiraki); Tsnori: 0.22 (non sign, Omalo) — 0.96 (Kvareli);
Udabno: 0.67 (Omalo) — 1.00 (Dedoplistskaro).

Distribution of mean monthly values of TCI for 12 locations of Kakheti by a ninth power of
polynomial (R? > 0.978) are described. Coefficients of the equation of the regression of the intra-annual
motion of mean monthly values of HCI for these points in Table 6 are presented.

Table 6. Coefficients of the equation of the regression of the intra-annual motion of mean monthly values of
HCI for 12 points of Kakheti.

O'fzﬁé’;rté‘;? HCI = a-X%+b-X%+c.- X +d-X5+e X3+ X*+g-X3+h-X2+i-X+j, (X-Month)
coefficients a b c d e f g h i j R2
Akhm -7.05E-05 3.81E-03 -8.54E-02 1.02E+00 -7.08E+00 2.82E+01 -6.12E+01 6.11E+01 9.50E+00 | 4.65E+01 | 0.978
Ded -2.35E-04 1.35E-02 -3.26E-01 4.37E+00 -3.52E+01 1.76E+02 -5.40E+02 9.72E+02 9.25E+02 | 4.08E+02 | 0.996
Gom -6.56E-05 3.78E-03 -9.19E-02 1.23E+00 -9.81E+00 4.79E+01 -1.41E+02 2.38E+02 2.10E+02 | 1.33E+02 | 0.979
Gur 4.62E-05 2.70E-03 6.75E-02 9.38E-01 7.94E+00 4.22E+01 1.39E+02 2.69E+02 2.74E+02 109E+02 | 0.996
Kvar 2.38E-06 -2.91E-04 1.31E-02 -2.93E-01 3.67E+00 -2.67E+01 1126402 -2.56E+02 288E+02 | -5.82E+0L | 0.990
Lagod -4.37E-05 2.44E-03 -5.61E-02 6.80E-0L -4.68E+00 1.81E+01 -3.67E+01 3.36E+01 -7.02E+00 | 5.81E+0L | 0.993
Omalo 1.57E-04 -9.07E-03 2.22E-01 -3.00E+00 2.44E+401 -1.23E+02 3.82E+02 -6.99E+02 6.78E+02 | -2.00E+02 | 0.990
Sag 4.92E-05 2.88E-03 7.19E-02 9.99E-01 8.46E+00 4.49E+01 1.48E+02 2.87E+02 2.92E+02 116E+02 | 0.997
Shir 1.22E-04 7.16E-03 1.79E-01 2.49E+00 2.11E+01 1.12E+02 3.68E+02 7.14E402 7.27E+02 289E+02 | 0.984
Tel -1.46E-04 8.30E-03 -1.98E-01 2.59E+00 -2.02E+01 9.72E+01 -2.85E+02 4.89E+02 -4.45E+02 | 223E+02 | 0993
Tsnori 2.22E-04 -1.31E-02 3.31E-01 -4.69E+00 4.06E+01 -2.20E+02 7.40E+02 -1.45E+03 149E+03 | -5.31E+02 | 0.996
Udab -2.79E-04 1.61E-02 -3.93E-01 5.30E+00 -4.31E+01 2.17E+402 -6.71E+02 1.22E+03 -116E+03 | 4.95E+02 | 0.997
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In Table 7 information about distribution types of mean monthly values of HCI at 12 locations of
Kakheti are provides.
As follows from this Table in general bimodal distribution type of HCI is observed (10 locations
from 12). For stations Akhmeta, Dedoplistskaro, Sagarejo, Shiraki and Telavi the first and second extremum
in HCI distribution fall on May and September respectively; for stations Gurjaani, Kvareli and Lagodekhi -
on May and September-October; for Tsnori - on April-May and October and for Udabno - on May-June and

September.

For Gombori unimodal distribution type of HCI with plateau in June-September is observed; for
Omalo - unimodal distribution type with maximum in August.

Table 7. Distribution types of mean monthly values of HCI at 12 locations of Kakheti.

. S First Second . Distribution First Second
Location Distribution type Location
extremum extremum type extremum | extremum
Unimodal Au
Akhm eta Bimodal May Sep Omalt_) g
Dedoplistskaro Sagarejo
Gombori Unimodal, plateau June-Sept Shiraki May Sep
Gurjaani Telavi Bimodal
Kvareli Bimodal May Sep-Oct Tsnori Apr-May Oct
Lagodekhi Udabno May-Jun Sep

In Table 8 and 9 data about categories of mean monthly and seasonal values of HCI at 12 locations
of Kakheti in cold and warm period are presented.

Table 8. Categories of mean monthly and seasonal values of HCI at 12 locations of Kakheti in cold period.

Location Jan Feb Mar Oct Nov Dec Cold Year
Akhmeta Accept.
- Good Good
Dedoplistskaro Good 00 00 Very Good
Gombor! Accept. Accept. Accept. Very Good
Gurjaani
Kvareli Good Excell.
Lagodekhi Good
Omalo Accept. Good Good Good Good
Sagarejo Good Good
Very Good
Shiraki Accept. Accept. ery 500
i Vi
TeIaV|_ Good Good ery Good
Tsnori Excell.
Accept.
Udabno Accept. Very Good

Table 9. Categories of mean monthly and seasonal values of HCI at 12 locations of Kakheti in warm period.

Location Apr May Jun Jul Aug Sep Warm
Akhmeta Very Good
Dedoplistskaro Very Good Excell. el Very Good Very Good Excell.
Gombori Good Very Good ' Excell. Excell.
— Excell.
Gurjaani
Kvareli _ Very Good Excell. Very Good Very Good Very Good Very Good
Lagodekhi
Omalo Accept. Good Excell. Ideal Very Good
Sag_arej_o Excell. Excell.
Shiraki Very Good Excell.
Telavi
: Excell. Very Good Very Good Very Good Very Good
Tsnori Excell. Very Good
Udabno Good Excell. Excell. Excell.
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As follows from these Tables, categories of mean monthly and seasonal values of HCI at 12
locations of Kakheti changes from Acceptable to Ideal.

40.0 36.8
35.0 31.9
30.0
250 22.9
R 20.0
15.0 “ ‘
10.0 7.6 | |
5.0 - ‘ 0.7
0.0 | '
Acceptable Good Very Good Excellent Ideal

HCI Category

Fig. 3. Repetition of mean monthly HCI category at 12 locations of Kakheti.

In Fig. 3 information about repetition of mean monthly HCI category at 12 locations of Kakheti is
presented. So, as follows from Tables 8, 9 and Fig. 3 in Kakheti there are favorable conditions for the
development of tourism and resorts throughout the year.

2. Analysis of HCI and HCI components at 6 points of Kakheti in 1956-2015.

Detailed analysis of HCI and HCI components at 6 points of Kakheti from 1956 to 2015 in Fig. 4-15
and Tables 10-15 are presented.

100
90
80
70
60
50
40

HCI

Jin Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Cold Warm

—— Ded Min 53 55 52 53 59 69 65 65 75 60 53 54 69 60 74
—&— Ded Max 69 69 72 89 93 91 85 89 93 89 80 73 76 70 85

Gur Min 57 54 56 57 66 59 65 56 67 64 54 54 69 63 71
—— Gur Max 67 74 7 91 91 85 79 81 91 96 82 73 76 73 82
—*— Kvar Min 56 54 56 61 67 61 61 56 58 59 58 56 69 63 70

Kvar Max 71 73 83 91 91 83 79 81 89 95 84 74 75 72 83
—+— Lagod Min 56 43 54 46 62 56 59 48 62 52 54 49 63 62 63
Lagod Max 69 73 83 91 89 84 78 81 89 93 86 74 74 72 81
Sag Min 53 56 52 51 60 71 69 69 73 60 52 54 70 62 75
—&— Sag Max 71 75 7 89 93 91 85 87 95 91 86 74 78 72 85
—&— Tel Min 53 55 53 57 67 61 63 68 71 60 55 54 69 63 72
—a— Tel Max 72 71 7 89 91 86 79 81 93 96 84 73 75 72 81

Fig. 4. Min and Max values of HCI at 6 locations of Kakheti in different months and season in 1956-2015.

In Fig. 4 and Tables 10,11 data about Min and Max values of HCI and these categories at 6 locations
of Kakheti in different months and season in 1956-2015 are presented. As follows from these Fig. and Tables
values of HCI in 6 locations of Kakheti changes from 43 (Lagodekhi, February, Marginal) to 96 (Telavi,
October, Ideal).
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Table 10. Categories of Min and Max values of HCI at 6 locations of Kakheti in cold period in 1956-2015.

Location | Parameter Jan Feb Mar Oct Nov Dec Cold Year
Ded Min Accept. Good
Ded Max Accept. Good Accept. Excell.
Gur Min Good Very Good | Good Accept.
Gur Max Accept. Ideal Very Good Good
Kvar Min Accept. Very Good Very Good
Kvar Max Very Good Accept. Accept. | Accept. (\5/2?3
Lagod Min Accept. Marg. Excell. Ideal Excell. Marg. Good
Lagod Max Good Very Good Very Good
Sag Min Very Good
Sag Max Accept. Accept. Accept. Good Accept.
Tel Min Very Good | Very Good | Very Good Ideal Very Good Good
Tel Max Very Good

Table 11. Category of Min and Max values of HCI at 6 locations of Kakheti in warm period in 1956-2015.

Location | Parameter Apr May Jun Jul Aug Sep Warm
Ded Min Accept. Accept. Good Good Good Very Good
Ded Max Excell. Ideal Ideal Excell. Excell. Ideal
Gur Min Accept. Accept. Good Very Good
Gur Max Ideal Good Excell. Good Accept. Ideal Excell.
Kvar Min Good Ideal Good Very Good Excell. Accept.
Kvar Max Ideal Excell. Excell.
Lagod Min Marg. Good Accept. Accept. Marg. Good Good
Lagod Max Ideal Excell. Excell. Very Good Excell. Excell. Excell.
Sag Min Very Good Good
Sag Max Accept. Good Ideal Excell. Good Very Good | Very Good
Tel Min Excell. Ideal Good Good Excell. Ideal Excell.
Tel Max Excell. Very Good
90
85
80
75
3) 70
65
60
5 Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Year Cold Warm
—— Ded 99%_Low 60 60 62 68 81 80 76 77 86 74 65 62 72 65 79
—#— Ded 99%_Upp 62 62 65 74 85 83 79 80 88 78 68 64 73 66 80
Gur 99%_Low 62 62 65 74 82 76 72 73 82 80 68 63 73 68 7
—— Gur 99%_Upp 64 65 69 80 85 79 74 76 85 84 71 66 74 69 79
Kvar99% Low 61 61 64 74 8 73 7. 70 79 79 67 63 72 67 76
Kvar 99%_Upp 64 64 68 79 84 77 73 74 83 85 71 66 73 69 7
—+— Lagod 99%_Low 61 59 63 71 79 72 68 69 77 78 66 61 70 66 74
Lagod 99%_Upp 63 63 67 77 83 76 72 73 82 83 70 65 71 67 76
Sag 99%_Low 61 61 63 69 82 82 77 78 86 75 66 63 73 66 80
—— Sag 99%_Upp 64 64 66 75 87 85 80 81 89 80 70 66 74 67 82
—=— Tel 99%_Low 60 60 63 71 80 76 73 74 83 76 66 62 72 66 77
—a— Tel 99%_Upp 63 63 66 76 84 79 75 76 86 81 69 65 72 67 78

Fig. 5. Low and Upper levels of 99% confidence interval of mean values of HCI at six locations of Kakheti

in 1956-2015.
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Table 12. Category of Low and Upper levels of 99% confidence interval of mean values of HCI at 6
locations of Kakheti in cold period in 1956-2015.

Location | Parameter Jan Feb Mar Oct Nov Dec Cold Year
Ded 99%_Low
= Vi d
Ded 99%_Upp ery Goo Good
Gur 99%_Low Good
Good Excell. Very
0,
Gur 99%_Upp Good
Kvar 99%_Low Very Good Ver
Kvar 99%_Upp Good Good Excell. Good Good Good Goo)(/i
Lagod 99%_Low Accept. Very Good VZ?
Lagod 99% Upp Good Excell. Goo)(;
Sag 99%_Low Very Good
0,
Sag 99% _Upp Good Excell.
Tel 99%_Low Very Good Good
Tel 99%_Upp Excell.
Table 13. Category of Low and Upper levels of 99% confidence interval of mean values of HCI at 6
locations of Kakheti in warm period in 1956-2015.

Location | Parameter Apr May Jun Jul Aug Sep Warm
Ded 99% _Low Good Excell Very Good Very Good
Ded 99%_Upp | Very Good ' Excell. Excell Excell.
Gur 99% Low | Very Good '

Excell. Very Good
Gur 99%_Upp Excell. Verv Good
Kvar 99%_Low y Very Good
Very Good Very Good
Kvar 99%_Upp Verv Good Excell.
Lagod 99%_Low y Very Good Good Good Very Good
Lagod 99%_Upp Excell. Very Good | Very Good Excell.
[0)
Sag 99%_Low Good Excell. Very Good | Very Good Excell.
Sag 99%_Upp | Very Good Excell Excell. Excell. Excell
Tel 99%_Low ' '
= Very Good Very Good | Very Good | Very Good Very Good
Tel | 99% Upp | Y y y y y

In Fig. 5 and Tables 12,13 information about 99%_Low and 99%_Upp levels of mean values of HCI
and these categories at 6 locations of Kakheti in different months and season in 1956-2015 are presented. As
follows from these Fig. and Tables values of HCI in 6 locations of Kakheti changes from 43 (Lagodekhi,
February, Marginal) to 96 (Telavi, October, Ideal). As follows from these Fig. and Tables values of HCI in 6
locations of Kakheti changes from 59 (Acceptable) to 89 (Excellent).

40 _

30
> 20

T

— — v ' - > hﬂjs'
Marg. Accept. Good Very Good  Excell. Ideal

# Ded 0.0 10.7 34.2 26.1 26.4 2.6
= Gur 0.0 5.7 33.8 33.3 25.7 15
& Kvar 0.0 7.9 36.3 30.7 23.8 1.4
®Lagod 0.6 11.8 354 30.1 215 0.6
® Sag 0.0 7.5 34.2 25.0 28.3 5.0
Tel 0.0 8.8 36.7 31.0 23.1 0.6

Fig. 6. Repetition of monthly values of TCI categories at six locations of Kakheti in 1956-2015.
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In Fig. 6 data about repetition of monthly values of TCI category at six locations of Kakheti in 1956-
2015 are presented. The variability of this repetition for separate locations of Kakheti is as follows:
Dedoplistskaro (2,6%, Ideal — 34.2%, Good), Gurjaani (1,5%, Ideal — 33,8% Good), Kvareli (1,4%, ldeal —
36.3%, Good), Lagodekhi (0,6%, Marginal, Ideal — 35.4%, Good), Sagarejo (5,0%, Ideal — 34.2%, Good),
Telavi (0,6%, Ideal — 36.7%, Good).

2 120
1+
S 100
o
g 80
£ 60
>
Z 40
20 H hl
0 d:’*
Marg. Accept Good Very Good ExceII Ideal
# Ded 0 125
| Gur 0 21 123 122 94 6
u Kvar 0 29 132 112 87 5
® Lagod 2 43 129 110 79 2
H Sag 0 27 125 91 103 18
mTel 0 32 134 113 84 2

Fig. 7. Number of days in year of various categories of HCI at six locations of Kakheti in 1956-2015.

Respectively the variability of number of days in year of various categories of HCI for separate
locations of Kakheti is as follows (Fig. 7): Dedoplistskaro (10, Ideal — 125, Good), Gurjaani (6, Ideal — 123,
Good), Kvareli (5, Ideal — 132, Good), Lagodekhi 2, Marginal, Ideal — 129, Good), Sagarejo (18, Ideal — 125,
Good), Telavi (2, Ideal — 134, Good).

In Table 14 and Fig. 8-11 data about Min, Max and mean values of HCI components at six locations

of Kakheti are presented. As follows from these Table and Fig. the monthly values of HCI components
changes from O (Rd, Lagodekhi) to 10 (all components, all locations). The monthly mean values of HCI
components changes from 3.3 (T, Lagodekhi) to 10 (W, all locations besides Lagodekhi).

Table 14. Data of Min and Max values of HCI components at six locations of Kakheti.

Parameter All data Mean monthly 1956-2015 All data Mean monthly 1956-2015
Min | Max Min |  Max Min | Max Min | Max
Dedoplistskaro Lagodekhi
T 2 10 3.3 9.2 2 10 3.6 9.3
A 2 10 4.8 7.0 2 10 4.6 7.0
Rd 5 10 8.4 9.0 0 10 7.7 9.0
W 9 10 9.8 10 8 10 9.6 9.9
Gurjaani Sagarejo
T 2 10 3.6 9.4 2 10 3.4 9.5
A 3 10 5.2 1.4 3 10 5.1 7.4
Rd 2 10 8.1 9.0 2 10 8.3 9.0
W 10 10 10 10 9 10 9.9 10
Kvareli Telavi
T 2 10 3.6 9.6 2 10 3.4 9.6
A 3 10 4.8 7.2 1 10 45 6.5
Rd 2 10 79 9.0 5 10 8.0 9.0
W 10 10 10 10 9 10 9.9 10
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11

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Year Cold Warm
—— Ded 33 34 43 64 91 84 68 69 92 69 47 36 61 44 78
—a— Gur 36 39 50 78 94 72 57 59 84 83 51 38 62 49 74
Kvar 36 39 51 78 96 71 57 58 82 85 53 40 62 51 74
—»—Llagod 36 39 51 78 93 70 56 58 82 85 53 39 62 50 73
—*— Sag 34 37 45 66 95 86 71 71 93 72 49 38 63 46 80
Tel 34 37 48 72 96 80 64 66 90 76 51 38 63 47 718

Fig. 8. Mean monthly and seasonal values of T component of HCI at six locations of Kakheti in 1956-2015.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Cold Warm
—— Ded 57 53 48 48 55 65 70 70 69 61 56 58 59 56 63
—8— Gur 60 57 52 53 59 69 73 74 72 64 60 62 63 59 67
Kvar 57 53 48 51 55 66 69 72 69 63 57 59 60 56 64
—»—lagod 56 49 46 47 55 65 68 70 67 60 57 54 58 54 62
—*— Sag 61 57 51 54 60 70 71 74 71 64 59 61 63 59 67
Tel 54 49 45 45 48 58 63 65 64 58 54 56 55 53 57

Fig. 9. Mean monthly and seasonal values of A component of HCI at six locations of Kakheti in 1956-2015.

9.0

8.5

Rd

8.0

7.
5 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Cold Warm

—&— Ded 90 90 90 87 85 84 88 90 88 89 90 90 88 90 87
—&— Gur 90 89 89 85 81 84 86 87 86 88 89 90 87 89 85
Kvar 90 88 87 84 79 79 85 83 81 84 88 90 85 88 82
—»—lagod 89 88 86 79 77 77 81 81 78 81 86 90 83 87 79
—*— Sag 90 90 89 84 83 83 87 87 87 87 89 90 87 89 85
Tel 90 90 89 86 81 80 87 87 86 88 89 90 87 89 84

Fig. 10. Mean monthly and seasonal values of Rd component of HCI at six locations of Kakheti in 1956-
2015.

54



10 O m (4] (4] (4] 1.6} [ ] [ ] [~ ] [ ] (A ] (4] [ ] [ 4] (4] A
. ! Y [ L] 4 i | | I F Y e o Y |

— y =

g g e < x \Qf—;‘y\ﬂ/ " 4

9.8

9.6

95 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Cold Warm

—— Ded 99 98 99 99 100 100 100 100 100 100 100 100 99 99 100
—8— Gur 100 100 100 100 100 100 100 10.0 100 100 10.0 100 100 10.0 10.0
Kvar 100 100 100 100 100 100 100 10.0 100 100 10.0 100 100 10.0 10.0
—»—Llagod 97 97 98 98 99 99 97 98 99 97 96 97 98 97 98
Sag 99 99 99 99 100 100 100 100 100 100 99 99 99 99 100

Tel 100 100 100 99 100 100 100 10.0 100 100 10.0 100 100 10.0 10.0

Fig. 11. Mean monthly and seasonal values of W component of HCI at six locations of Kakheti in 1956-
2015.

Intra-annual distribution of mean monthly values of T component of HCI at six locations of Kakheti
(Fig. 8), as well HCI (Fig. 2, Table 7), bimodal distribution type of this parameter is observed. The first
extremum of T component for all locations in May is observed (range of change: 9.1, Dedoplistskaro — 9.6,
Kvareli, Telavi). The second extremum of T component for Dedoplistskaro, Sagarejo and Telavi in
September is observed, for Gurjaani, Kvareli and Lagodekhi — in September-October. Range of change for
Dedoplistskaro, Sagarejo and Telavi is as follow: 9.0, Telavi — 9.3, Sagarejo. Range of change for Gurjaani,
Kvareli and Lagodekhi is as follow: 8.2, Kvareli, Lagodekhi — 8.5, Kvareli, Lagodekhi.

Intra-annual distribution of mean monthly values of A component of HCI at six locations of Kakheti
(Fig. 9) unimodal distribution type of this parameter is observed. The Max values of A component for all
locations, besides Dedoplistskaro, in August is observed (range of change: 6.5, Telavi — 7.4, Gurjaani,
Sagarejo). In Dedoplistskaro unimodal distribution type with plateau of A value is observed (7.0, July-
August).

Intra-annual variation of mean monthly values of Rd component of HCI at six locations of Kakheti
(Fig. 10) is not very significant. Range of change for separate locations is as follow. Dedoplistskaro: 8.4,
June — 9.0, November-March, August; Gurjaani: 8.1, May — 9.0, December, January; Kvareli: 7.9, May, June
— 9.0, December, January; Lagodekhi: 7.7, May, June — 9.0, December; Sagarejo: 8.3, May, June 9.0,
December — February; Telavi: 8.0, June — 9.0, December — February.

Intra-annual variation of mean monthly values of W component of HCI at six locations of Kakheti
(Fig. 11) is not significant - range of change for all stations — from 9.6 to 10.0.

In Table 15 and Fig. 12-15 data about Min, Max and mean values of share of HCI components in
HCI values at six locations of Kakheti are presented. As follows from these Table and Fig. the monthly
values of share of HCI components changes from 0% (Share Rd, Lagodekhi) to 60.6% (Share T, Gurjaani,
Lagodekhi). The monthly mean values of share of HCI components changes from 11.4% (Share W,
Sagarejo) to 46.8% (Share T, Telavi).

Intra-annual distribution of mean monthly values of Share of T component of HCI value at six
locations of Kakheti (Fig. 12), as well HCI and T (Fig. 2, 8, Table 7), bimodal distribution type of this
parameter is observed. Range of change of Share of T component of HCI value for all stations (first
extremum) is as follow: 44.0%, Dedoplistskaro — 46.8%, Telavi. Range of change of Share of T component
of HCI value (second extremum) for Dedoplistskaro, Sagarejo and Telavi is as follow: 42.2%,
Dedoplistskaro — 42.6%, Sagarejo. Range of change for Gurjaani, Kvareli and Lagodekhi is as follow: 40.1,
Gurjaani — 42.5%, Lagodeknhi.
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Table 15. Data of Min and Max values of share of HCI components in HCI value at six locations of Kakheti,

(%)
Parameter All data Mean monthly 1956-2015 All data Mean monthly 1956-2015
Min [ Max Min | Max Min [ Max Min [ Max
Dedoplistskaro Lagodekhi
Share T 12.3 53.3 21.2 44.0 13.1 60.6 23.1 46.1
Share A 7.5 30.8 13.2 18.5 7.4 29.2 12.5 19.7
Share Rd 19.0 50.9 30.3 44.3 0 50.9 28.1 43.3
Share W 10.0 19.2 115 16.2 9.0 233 12.2 15.9
Gurjaani Sagarejo
Share T 13.1 60.6 224 45.1 15.1 60.0 215 449
Share A 8.5 27.4 13.6 20.0 9.4 26.9 14.1 19.4
Share Rd 9.1 474 28.7 429 10.0 50.9 29.2 43.3
Share W 10.4 18.5 12.0 15.9 10.0 19.6 11.4 15.9
Kvareli Telavi
Share T 12.1 60.0 22.9 46.1 145 54.8 22.1 46.8
Share A 7.5 27.3 13.3 19.9 3.6 274 11.7 17.6
Share Rd 10.0 49.1 28.5 43.0 20.5 50.9 29.3 44.1
Share W 10.5 18.5 12.1 16.0 10.2 18.9 11.8 16.3
< 50
S & g
5 . 2
25
20

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Cold Warm
—o—Ded 212 223 268 355 440 411 350 349 422 359 278 227 324 261 388
—&—Gur 224 242 300 401 451 370 312 315 401 401 294 234 329 283 375
Kvar 229 247 306 405 461 378 315 320 407 416 306 249 337 292 381
—»—Lagod 23.1 251 31.0 419 46.1 380 321 327 415 425 311 249 342 296 387
—*— Sag 215 231 277 364 449 414 360 359 426 371 285 236 332 269 395
Tel 221 241 294 389 4658 413 343 348 425 386 298 239 339 280 3938

Fig. 12. Share of mean monthly and seasonal values of T component in HCI value at six locations of Kakheti
in 1956-2015.

19
17
15
13
11

Share A, %

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Cold Warm

—o—Ded 185 172 150 134 132 160 181 180 160 159 167 184 164 169 158
—8— Gur 188 177 153 136 142 178 200 199 172 155 172 190 172 173 171
Kvar 181 168 145 133 133 175 192 199 170 152 165 180 16.6 165 16.7
—%—Llagod 179 158 139 125 136 177 194 197 169 150 16.6 170 163 16.0 16.6
—*— Sag 194 181 157 148 141 168 182 185 162 164 173 188 170 176 164
Tel 175 158 138 122 117 149 171 173 150 148 159 176 153 159 147

Fig. 13. Share mean monthly and seasonal values of A component in HCI value in six locations of Kakheti
in 1956-2015.
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45
42
39
36
33
30
27

Share Rd, %

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec VYear Cold Warm

—o—Ded 441 443 425 370 307 306 341 343 303 350 406 430 372 416 328
—=—Gur 429 423 398 331 287 323 352 350 307 321 388 421 361 397 325
Kvar 430 424 397 329 285 313 354 341 299 309 383 416 357 393 320
—»—Lagod 433 431 400 320 281 310 345 337 291 303 382 427 355 396 314
Sag 433 431 413 349 292 298 331 329 298 336 395 421 360 405 316

Tel 441 439 414 352 293 308 351 346 306 338 396 427 368 409 326

Fig. 14. Share mean monthly and seasonal values of Rd component in HCI value at six locations of Kakheti

in 1956-2015.
17
X 16 o .
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11 2

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Year Cold Warm
—— Ded 16.2 16.1 157 141 121 122 129 128 115 132 150 159 140 153 126
—&— Gur 159 158 150 131 120 129 136 135 120 123 145 156 139 148 129
Kvar 16.0 16.0 152 132 121 134 139 139 124 123 146 155 141 149 132
—»—Lagod 157 159 151 136 122 134 140 139 125 122 142 154 140 148 133
Sag 159 157 154 140 119 120 128 126 114 129 146 155 137 150 124
Tel 16.3 16.2 155 13.7 122 13.0 135 133 118 128 147 158 141 152 129

Fig. 15. Share of mean monthly and seasonal values of W component in HCI value at six locations of
Kakheti in 1956-2015.

Intra-annual distribution of mean monthly values of Share of A components of HCI value at six
locations of Kakheti (Fig. 13), as well HCI, T and Share T (Fig. 2, 8, 12, Table 7), have a bimodal type. For
Dedoplistskaro, Gurjaani, Kvareli and Telavi first extremum of Share of A distribution in January and
December is observed, for Lagodekhi and Sagarejo — in January. The second extremum of this distribution
for all stations in July-August is observed.

Range of change of Share of A component of HCI value for all stations (first extremum) is as follow:
17.5%, Telavi — 19.0%, Gurjaani; Lagodekhi and Sagarejo — 17.9% and 19.4% respectively. Range of
change of Share of A component of HCI value for all stations (second extremum) is as follow: 17.1%, Telavi
—20.0%, Gurjaani.

Intra-annual distribution of mean monthly values of Share of Rd and Share of W components of HCI
value at all locations of Kakheti (Fig. 14, 15) have a bimodal type. Whereinto for both distributions, the first
and second extremumes coincide in time: December-February and July-August respectively. It should be
noted that in both cases the summer extremum is significantly lower than the winter one.

Range of change of Share of Rd component of HCI value for all stations (first extremum) is as
follow: 41.6%, Kvareli — 44.3%, Dedoplistskaro. Range of change of Share of Rd component of HCI value
for all stations (second extremum) is as follow: 32.9%, Sagarejo — 35.4%, Kvareli.
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Range of change of Share of W component of HCI value for all stations (first extremum) is as
follow: 15.4%, Lagodekhi — 16.3%, Telavi. Range of change of Share of W component of HCI value for all
stations (second extremum) is as follow: 12.6%, Sagarejo — 14.0%, Lagodekhi.

Range of change of different components of HCI for all station in year, cold and warm seasons is as
follow respectively.

T component (Fig. 8). Year: 6.1, Dedoplistskaro — 6.3, Sagarejo, Telavi; cold season: 4.4,
Dedoplistskaro — 5.1, Kvareli; warm season: 7.3, Lagodekhi — 8.0, Sagarejo.

A component (Fig. 9). Year: 5.5, Telavi — 6.3, Gurjaani, Sagarejo; cold season: 5.3, Telavi — 5.9,
Gurjaani, Sagarejo; warm season: 5.7, Telavi — 6.7, Gurjaani, Sagarejo.

Rd component (Fig. 10). Year: 8.3, Lagodekhi — 8.8, Dedoplistskaro; cold season: 8.7, Lagodekhi —
9.0, Dedoplistskaro; warm season: 7.9, Lagodekhi — 8.7, Dedoplistskaro.

W component (Fig. 11). Year: 9.8, Lagodekhi — 10.0, Gurjaani, Kvareli, Telavi; cold season: 9.7,
Lagodekhi — 10.0, Gurjaani, Kvareli, Telavi; warm season: 9.8, Lagodekhi — 10.0, all other locations.

Share of T component (Fig. 12, %). Year: 32.4, Dedoplistskaro — 34.2, Lagodekhi; cold season: 26.1,
Dedoplistskaro — 29.6, Lagodekhi; warm season: 37.5, Gurjaani — 39.8, Telavi.

Share of A component (Fig. 13, %). Year: 15.3, Telavi — 17.2, Gurjaani; cold season: 15.9, Telavi —
17.6, Sagarejo; warm season: 14.7, Telavi — 17.1, Gurjaani.

Share of Rd component (Fig. 14, %). Year: 35.5, Lagodekhi — 37.2, Dedoplistskaro; cold season:
39.3, Kvareli — 41.6, Dedoplistskaro; warm season: 31.4, Lagodekhi — 32.8, Dedoplistskaro.

Share of W component (Fig. 15, %). Year: 13.7, Sagarejo — 14.1, Kvareli, Telavi; cold season: 14.8,
Gurjaani, Lagodekhi — 15.3, Dedoplistskaro; warm season: 12.4, Sagarejo — 13.3, Lagodekhi.

3. Comparison of TCI and HCI at four location of Kakheti in 1961-2010.

Comparison of TCI and HCI values in many investigations are provided [17, 18, 20, 22, 23]. In
Georgia, an analogous study conducted for Thilisi [24].

Comparison of TCI and HCI at four location of Kakheti (Dedoplistskaro, Kvareli, Sagarejo and
Telavi) in 1961-2010 is provided below (Fig. 16, 17, Table 16-18).

In Fig. 16 data about mean monthly and seasonal values of TCI and HCI at four locations of Kakheti
in 1961-2010 are presented.
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45 52

40

TCI/HCI

Jn Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Year Cold Warm
——TCI_Ded 44 44 50 61 75 78 75 77 81 67 52 47 62 51 74
—=®—HCI_Ded 61 61 64 71 83 81 78 78 87 76 68 63 73 66 80
TCI_Tel 47 47 52 60 73 75 71 73 79 65 52 48 62 52 72
—>*—HCI_Tel 61 62 65 73 82 7 74 75 85 79 68 63 72 66 78
TCI_Sag 45 45 52 59 75 79 78 80 80 65 52 48 63 51 75
HCl_Sag 63 63 65 72 85 84 78 80 88 78 69 65 74 67 81
—+—TCI_Kva 45 47 52 64 74 71 65 65 75 69 52 47 60 52 69
——HCI_Kvar 63 63 67 77 84 75 72 73 82 82 69 65 72 68 77

Fig. 16. Comparison of mean monthly and seasonal values of TCI and HCI at four location of Kakheti in
1961-2010.
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Fig. 17. Linear correlation and regression between monthly values of TCI and HCI in Telavi in 1961-2010.

HCI_Ded = 0.5886-TCI_Ded + 35.869, (R=0.93); HCI_Kvar = 0.584-TCI_Kvar + 37.127, (R=0.88);
HCI_Sag = 0.587-TCl_Sag + 36.969, (R=0.92); For all values of R, a<0.005.

Comparison of the values and categories of the Tourism Climate Index [7] and Holiday Climate
Index (Fig. 16, 17, Table 16-18) shows that the intra-annual variation of both indices is similar and has a
bimodal form. Linear correlation between monthly values of TCI and HCI is high (Fig. 17, example for
Telavi) and change from 0.88 (Kvareli) to 0.93 (Dedoplistskaro).

Table 16. Comparison of TCI and HCI categories at four location of Kakheti in cold period of year in 1961-

2010.
Month Jan Feb Mar Oct Nov Dec Cold Year
TCI Ded
HCI Ded
TCI_Tel f/‘é?d
HCI_Tel Marg. Marg. Accept. Go o)(; Accept. Marg. Accept. ?/Zcr);/j
TCI Sag Good Good Good Good Good Good Good
HCI _Sag
TCIl_Kvar Good
HCI_Kvar Excell.

Table 17. Comparison of TCI and HCI categories at four location of Kakheti in warm period of year in

1961-2010.
Month Apr May Jun Jul Aug Sep Warm

TCI _Ded Good Very Good Excell

HCI Ded Very Good Excell. :

TCI_TeI Very Good

H CI:TeI Accept. Very Good Very Good Very Good Very Good

TCI Sag Very Good Excell. Very Good Very Good | Very Good

HCI_Sag Excell. Excell. Excell.
TCIl Kvar Good Very Good Good Good Good
HCI_Kvar Very Good Very Good Very Good Very Good

Comparison of TCI and HCI categories shows, that in cold months, season and year HCI categories
on 1-2 step higher than TCI categories (Table 16). Difference on 2 step in the following cases are observed:

TCI_Marginal

- HCI_Good,

in January,
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February,

December for all stations; TCI_Good -




HCI_Excellent, in October, for Kvareli. Difference on 1 step: TCI_ Acceptable - HCI_Good, in March,
November, Cold season, for all stations; TCI_Good - HCI_Very Good in October for Dedoplistskaro,
Telavi, Sagarejo and in year, for all stations.

Comparison of TCI and HCI categories in warm months and season shows, that HCI categories
either the same than TCI categories, or 1-2 steps higher (Table 17).

Difference on 2 step in the following case is observed: TCI_ Acceptable — HCI_Very Good, in
April for Telavi and Sagarejo.

Difference on 1 step: TCI  Good — HCI Very Good, in April, for Dedoplistskaro and Kvareli; in
July, August and Warm season, for Kvareli; TCI_Very Good — HCI Excellent in May for all stations, in
June for Dedoplistskaro and Sagarejo; in September, for Telavi, Sagarejo and Kvareli; in Warm season, for
Sagarejo.

The same categories: Very Good, in June, for Telavi and Kvareli; in July and August, for
Dedoplistskaro, Telavi and Sagarejo; in Warm season, for Dedoplistskaro and Telavi. Excellent, in
September, for Dedoplistskaro.

Table 18. Comparison of Min and Max values of TCI and HCI and its category for four location of Kakheti

in 1961-2010.
Parameter Value Location/Month/Category
Min 44 Dedoplistskaro, January, February, Marginal
TCI Max 81 Dedoplistskaro, September, Excellent
Mean on Station 62 Good
Min 61 Good, Dedoplistskaro, January,February; Telavi, January
HCI Max 88 Sagarejo, September, Excellent
Mean on Station 73 Very Good

In Table 18 comparison of Min and Max values of TCI and HCI and its category for four location of
Kakheti is provided. As follows from this Table TCI value change from 44 (Dedoplistskaro, January,
February, Marginal) to 81 (Dedoplistskaro, September, Excellent) and HCI value — from 61 (Good,
Dedoplistskaro, January, February; Telavi, January) to 88 (Sagarejo, September, Excellent). Mean on the
one station for TCI is 62 (Good) and for HCI - 73 (Very Good).

However, given that the TCI is calculated for the so-called “average tourist” (regardless of gender,
age, physical condition), the value and category of this index is lower than the HCI values and categories. In
general, HCI more adequately determines the bioclimatic state of the environment for the development of
certain types of tourism (winter tourism, extreme tourism, etc.) than TCI.

Conclusion

In the future, we are planning a more detailed study of the climatic resources of this and other regions
of Georgia for tourism, recreation and treatment (mapping the territory on HCI and TCI, long-term
forecasting of HCI and TCI, determining other modern climatic and bioclimatic indicators for tourism,
recreation and treatment, assessing the adequacy of bioclimatic indicators scales to human health, etc.).
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fom3mpqboos  8mbs3gdgdo  ©sliggbgdol  3arodsBmo  0bpgdbol (©30) IMe3sWfromGo
bodmoenm  mz3099M0 36033690 mdgd0l  Fglobgd  3obgool 12 saowobmgzgol  (sbdg@e,
©IMBEOLHYsOM, AMmIdOMEO0, ORS00, Y35M9e00, oaMmEIbo, ™MTsenm, Logs®gxm, dotodo,
09530, §6mM0 ©s MEsdbm). 58 Mgyu0mbols 6 LsEyOOLM30L (IOMBEOLYIOM, FMEX SO,
g395Mm9wo0, WoamEgbo, LEYIMIXM O MYWS30) BoGHIMIOMW0s Ym39Em30vIM0, LyBmMbMGO s
fom®o ©30-1 3603369 mdgdol ©YEIMHO sbswobo 60 ferosbo 3gM0Mm©OL s6ds3wmdsdo
(1956-2015 (i§).). Podo®mgdeos ©30-b @s GHOoBIoL Jerods@Mo 0bogdlol gmzgemz0w9©o
960383690 ™dgd0l 9sMgds 39bgmol mmb 3969@DBg (IPMBWOLFYsOM, Y3500, LogsMgxRM™ ©s
09530) 1961-2010 §f. 9mbs398900L Loggrdzgeby.

Kaumarnueckuii Uaaexc Otasixa B Kaxerun (I'py3us)

A.l'. AmupanamBuin, JI. I'. Kapreeanmsuin

Pe3rome

[Ipencrasnensl gaHHBIE O MHOTOJIETHHX CpenHeMecsuHbIX 3HaueHusx Kimmarta Munmekca Otasixa (KHUO)
s 12 HaceneHnbix myHKTOB Kaxermm (Axwmera, [emorumciikapo, ['omGopu, ['ypmxaanm, Ksapenwm,
Jlarogexu, Omano, Carapemxo, Illupaku, Tenasu, I{anopu u Yaabuo). [nst 6 craHiuii 3Toro peruoHa
(Hdenomnucukapo, I'ypmkaanu, Keapenn, Jlarogexu, Carapemko u TenaBu) mpoBelieH JeTanbHBIA aHATN3
MECSYHBIX, CE30HHBIX M ToM0oBbIX 3HadeHwmii KWMO 3a 60-merHuit mepuwon Bpemenu (1956-2015 rr.).
[IpoBeneno cpaBuenne mecsuHbix 3HaueHnd KMO m Kmmmarmueckoro Mupekca Typusma Uit deThipex
nyHnktoB Kaxerun (denorumcukapo, Kapenu, Carapemxo u Tenasu) no ganssM ¢ 1961 mo 2010 rr.
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