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ABSTRACT 

Data about long-term monthly average values of Holiday Climate Index (HCI) for Tsalka (Georgia) are presented. 

Detailed analysis of the monthly, seasonal and annual HCIs values over the 60-year period (1956-2015) are carried out.  

The variability of the HCI in 1986-2015 compared to 1956-1985 was studied, and the trends of the HCI in 1956-2015 

were also investigated.  
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Introduction 
 

The formation and successful functioning of the resort and tourism economy of an area largely depends 

on its geographical location, relief, historical-cultural and natural monuments, vegetation, the presence of 

natural disasters, weather, climate, etc. [1-5]. At the same time, weather and climate are the two main factors 

determining the bioclimatic resources of the territory. Accordingly, the study of these resources plays an 

important role for the organization and development of the resort and tourism industry in the area [6-12]. 

In recent decades in various studies, including Georgia, many climate indices for tourism have been used 

[6-17]. However, the most widely known index used both in the past and in the present is the Tourist Climate 

Index (TCI), proposed by Mieczkowski [18]. 

In southern Caucasus countries, the monthly TCI was first calculated for Tbilisi (Georgia) [19] and then 

for many other locations in the Caucasus (Armenia, Azerbaijan, North Caucasus, etc.) [3, 20-26]. The study 

[27] presents the first TCI calculations for Zimbabwe. In the work [28] evaluated the climate comfort of 

Argentina as an intangible resource for tourism. The applicability of the tourism climate index for Saudi Arabia 

in [29] is presented. In [30] assessing climate change impacts on tourism demand in Turkey through the 

Tourism Climate Index is carried out. 

Despite the wide application of the TCI, it has been subject to substantial critiques [31]. The four key 

deficiencies of the TCI include the following: (1) the subjective rating and weighting system of climatic 

variables; (2) it neglects the possibility of the overriding influence of physical climatic parameters (e.g., rain, 

wind); (3) the low temporal resolution of climatic 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 limitations of the TCI, the Holiday Climate Index (HCI) was developed to more 

precisely assess the climatic suitability of tourism destinations. The word “Holiday” was chosen to better 

reflect what the index was designed for (i.e., leisure tourism), as 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”) [32-36]. In the same 

works, comparisons between the HCI and TCI were made.  
A comparison of the Holiday Climate Index and Tourism Climate Index at several locations in Georgia 

and the North Caucasus in [37-39] are presented. The long-term average HCIs for 12 Kakheti locations 

(Akhmeta, Dedoplistskaro, Gombori, Gurjaani, Kvareli, Lagodekhi, Omalo, Sagarejo, Shiraki, Telavi, Tsnori 

and Udabno) in [40] are presented. For 6 stations in this region (Dedoplistskaro, Gurjaani, Kvareli, Lagodekhi, 
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Sagarejo and Telavi), detailed analyses of the monthly, seasonal and annual HCIs over the 60-year period 

(1956-2015) were carried out.  

It was found that there is a high degree of correlation between the HCI and TCI. However, considering 

that the TCI is calculated for the so-called “average tourist” (regardless of gender, age, physical condition), 

the value and category of this index are lower than the HCI values and categories. In general, based on our 

estimation, the HCI more adequately determines the bioclimatic state of the environment for the development 

of various types of tourism than does the TCI [37-40]. 

It should be noted that the scale of various bioclimatic indices (including TCI and HCI) is quite 

consistent with data on public health in various regions of Georgia [15, 41,42], as well as on the spread of the 

COVID-19 virus in Tbilisi [43]. 

Great importance is attached to studying the impact of climate change on TCI and HCI. 

In study [9] noted that the TCI and HCI are good indicators of the environmental conditions for leisure 

activities in the Canary Islands. Using the Regional Climate Model, it is shown that by 2030-2059 and 2070-

2099, tourism performance is expected to improve significantly in the winter and off-season but deteriorate in 

the summer months, including October, in the southeast, which is where hotels are currently located. 

The aim of the study [44] is to assess the future HCI performances of urban and beach destinations in 

the greater Mediterranean region. For this purpose, HCI scores for the reference (1971-2000) and future (2021-

2050, 2070-2099) periods were computed. HCI: The urban results showed that the Canary Islands have suitable 

conditions for tourism during almost all four seasons and all periods, which will have certain implications 

when other core Mediterranean competitors lose their relative climatic attractiveness. The HCI:Beach results 

for the summer season showed that Las Canteras, Alicate, Pampelonne, Myrtos, Golden Sands and Edremit 

all pose very good to excellent conditions without any Humidex risks for the extreme future scenario (2070-

2099). 

The study [45] provides the first application of a tourism climate index in the tropical southwest Indian 

Ocean, applying the recently developed Holiday Climate Index (HCI) for Réunion Island. The suitability of 

this index is evaluated for the case of this French department, with a particular focus on air conditioning 

availability in tourism accommodation establishments as this index excludes night-time thermal comfort. Both 

iterations of the HCI (HCIBeach and HCIUrban) are computed with meteorological data from Roland Garros 

Airport for the period 1991–2020, exploring monthly, annual, and seasonal climatic suitability. Mean monthly 

HCI scores reveal considerable seasonality in climatic suitability for tourism on the island with scores ranging 

from 89.3 (Excellent) to 36.9 (Marginal) for the HCIBeach and 85.0 (Excellent) to 27.5 (Unacceptable) for the 

HCIUrban, with more favourable scores calculated for July and August, displaying a clear austral winter peak 

seasonal classification. Over the 30-year period, there is no statically significant change in mean annual 

climatic suitability, and at a monthly scale, only one month of the year for each index displays statistically 

significant trends. These results are important in informing tourism strategies for the island to maximise visitor 

satisfaction through targeting advertising more deliberately for peak touristic climate suitability during the 

winter months. 

The purpose of study [46] was to investigate the status of urban tourism climate in West Azerbaijan 

province using Holiday Climate Index (HCI). At first, daily meteorological data of 8 major cities in the 

province were collected for a ten years period (2008-2017) and after data processing and database preparation, 

the HCI values were calculated daily and monthly. The results showed that Mahabad with 197 days has the 

highest number of comfortable days in this province. Khoy with 192 days, Salmas with 182 days, Urmia and 

Piranshahr with 181 days, Sardasht with 171 days, Takab with 164 days and Maku with 155 days are next. in 

these days, there are ideal conditions for recreation and tourism. May and September are also the best months 

for tourism activities in West Azerbaijan province. 

In [11] the tourism climate comfort of Longji Terraced Fields from 2002 to 2022 is discussed. The results 

show that the current Holiday Climate Index and Modified Climate Index for Tourism are not suitable for 

evaluating the Longji Terraces. Adjustments were made to these indices to account for the high annual 

precipitation and relative humidity of Longsheng. Combining extensive questionnaire surveys, it was found 

that the improved evaluation model better reflects tourists’ perceptions of climate comfort. Analysis indicates 

that when the modified model value is above 70, tourist satisfaction exceeds 80%. The most comfortable 

tourism periods for the Longji Terraces are August, September, and October, while the least comfortable 

periods are January, February, and March. This study helps to understand the seasonal variations in tourism 

climate comfort at Longji Terraced Fields and provides a scientific basis for local tourism industry responses 

to climate change, thereby increasing tourism revenue. 

The aim of study [47] is to assess the future HCI performance of urban and beach destinations in the 

greater Mediterranean region. For this purpose, HCI scores for the reference (1971–2000) and future (2021–
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2050, 2070–2099) periods were computed with the use of two latest greenhouse gas concentration trajectories, 

RCP 4.5 and 8.5, based on the Middle East North Africa (MENA) Coordinated Regional Downscaling 

Experiment (CORDEX) domain and data.  The outputs were adjusted to a 500 m resolution via the use of lapse 

rate corrections that extrapolate the climate model topography against a resampled digital elevation model. All 

periodic results were seasonally aggregated and visualized on a (web) geographical information system (GIS). 

The web version of the GIS also allowed for a basic climate service where any user can search her/his place 

of interest overlaid with index ratings. Exposure levels are revealed at the macro scale while sensitivity is 

discussed through a validation of the climatic outputs against visitation data for one of Mediterranean’s leading 

destinations, Antaly. 

The study [48] derived the Holiday Climate Index (HCI: Coast, HCI: Urban, and HCI: Combined) in the 

Mediterranean coastal provinces of Türkiye from 1976 to 2020. Utilizing the derived indices, the effects of 

climate-related holiday comfort on the number of tourist arrivals as well as on overnight stays between 1976 

and 2020 were examined by panel data analysis. The study examined how comfort patterns could change 

during the period 2026–2050 under the pessimistic RCP8.5 scenario. It was detected that the comfort level 

significantly and positively affects the number of arrivals and overnight stays of tourists. Besides, comfort 

levels were found to deteriorate in the period 2026–2050 compared to the reference period, 1976–2020. As the 

comfort conditions get worse, the number of tourist arrivals and overnight stays is expected to decline in the 

future. 

In [49] a study was conducted to analyze the holiday climate index (HCI) for Sri Lanka’s urban and 

beach destinations. The analysis covered historical years (2010–2018) and forecasted climatic scenarios 

(2021–2050 and 2071–2100), and the results were presented as colored maps to highlight the importance of 

HCI scores. Visual analysis showed some correlation between HCI scores and tourist arrivals, but the result of 

the overall correlation analysis was not significant. However, a country-specific correlation analysis revealed 

interesting findings, indicating that the changing climate can be considered among other factors that impact 

tourist arrivals. The research proposes that authorities assess the outcomes of the study and conduct further 

research to develop adaptive plans for Sri Lanka’s future tourism industry. The study also investigated potential 

scenarios for beach and urban destinations under two climate scenarios (RCP 4.5 and RCP 8.5) for the near 

and far future, presenting the findings to tourism industry stakeholders for any necessary policy changes. 

In  study [36] to investigate the TCI and HCI index to determine nature tourism in the Khamir-Qeshm 

mangrove forests from 1996 to 2021. The results of TCI revealed that the best tourism season is autumn late 

and winter in December, January, and February while the most unfavorable climatic conditions are June, July, 

August, September, and October. Based on the results of HCI, the most favorable tourism season is related to 

winter and especially March month, while the status of this index is acceptable from June to October. In 

general, the results of TCI and HCI indicate that autumn to the end of winter is the best time in terms of tourism 

climate, and spring to summer late, has the most unfavorable conditions for visitor's presence due to the 

extreme heat, high humidity, and sultry climate of the area. The statistical analysis of TCI and HCI also 

indicates that there is a significant and direct relationship between these two indicators with climatic variables 

and with the increase of the final coefficient, the climatic conditions of the area will be more favorable for 

tourists' presence. Considering the increasing tourism industry and nature tourism development in Khamir-

Qeshm mangrove forests, proper planning in accordance with the favorable conditions of the tourism climate 

can protect this area, provide suitable infrastructure and facilities for tourists, and will also help create 

conditions to understand the comfortable feeling and tourist's satisfaction. 

Study [50] presents an assessment of climate suitability for outdoor leisure activities in Romania using 

the Holliday Climate Index (HCI) for the near future (2021–2040), focusing on unfavorable and good climate 

conditions. The analysis employs data from an ensemble of model simulations in the context of RCP4.5 and 

RCP8.5 climate change scenarios. The results indicate that the number of days with low weather suitability is 

decreasing in almost the entire country, especially during the warm season, while during the winter and spring, 

extended regions may be characterized by a higher number of days favorable for outdoor activities than during 

the current climate. An estimation of the impact of climate change on tourism flux in Romania is further carried 

out, suggesting that the increasing attractivity of climate conditions may lead to an increased number of tourist 

overnights in the near future, and this will be more pronounced in rural destinations. 

Assessing the impact of dust events on the Holiday Climate Index in the Taklimakan Desert region in 

[51] is presented. 

Detailed information on the variability of the monthly values of the Holiday Climate Index in Tbilisi in 

1956-2015 is presented in [52]. It also presents data on the interval forecasts of HCI variability in Tbilisi for 

the next few decades. 
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In the work [38] is performed a detailed analysis of monthly, seasonal and annual HCI values during a 

60-year period (1956-2015) for 13 mountainous locations in Georgia (Bakhmaro, Bakuriani, Borjomi, 

Goderdzi, Gudauri, Khaishi, Khulo, Lentekhi, Mestia, Pasanauri, Shovi, Stepantsminda, and Tianeti) and 

compared HCIs and TCIs of monthly values for three points in Georgia (Goderdzi, Khulo and Mestia) based 

on data from 1961 to 2010. The variability data of the HCI in 1986-2015 compared to those in 1956-1985 and 

the trends of the HCI in 1956-2015 are also presented. Using Mestia as an example, the expected changes in 

the monthly, seasonal and annual HCIs of 2041-2070 and 2071-2100 were assessed. Some results of this work 

were used in [5, 53]. 

Finally, in the work [54] an analysis of data on the long-term average values of the Holiday Climate 

Index (HCI) for 8 settlements in the Kvemo Kartli region of Georgia (Bolnisi, Gardabani, Dmanisi, Tetri 

Tskaro, Marneuli, Tsalka, Manglisi, Rustavi) is presented. The intra-annual distribution of HCI values was 

studied; correlations between individual stations were determined based on average monthly and seasonal HCI 

values; it was found that the regression equations for the intra-annual variation of average monthly HCI values 

for all points of Kvemo Kartli have the form of a ninth-order polynomial; categories of average monthly and 

seasonal HCI values in the specified settlements of Kvemo Kartli were determined; a comparison was made 

of the statistical characteristics of average monthly HCI values in 8 points of Kvemo Kartli with the indicated 

characteristics in Bolnisi, Gardabani, Marneuli, Rustavi (height of stations above sea level H < 1 km) and in 

Dmanisi, Tetri Tskaro, Tsalka, Manglisi (H ˃ 1 km), and a corresponding analysis of the repeatability of HCI 

categories was conducted. It is shown that the bioclimatic conditions in Kvemo Kartli are favourable for the 

development of the resort and tourism industry for all months of the year. A visual map of the distribution of 

mean monthly HCI categories on the territory of Kvemo Kartli has been constructed. 

This work is a continuation of the study [54]. Analysis results of investigations of variability of the 

Holiday Climate Index (HCI) in Tsalka in 1956-2015 are presented below. 

 

Study area 

 
Tsalka (41.60 N°, 44.08 E°, 1458 m, a.s.l.) is a town and municipality center in southern Georgia's 

Kvemo Kartli region. 

The district had a population of 2326. There are important historical monuments in Tsalka: Kldekari 

Fortress (ninth century) and the church of St. George in Dashbashi (tenth-eleventh centuries). Tsalka Canyon 

(formerly Dashbashi Canyon) and its new bridge are also interesting tourist attractions. 

Tsalka Canyon  in Georgia is a deep mountain gorge situated 100 kilometers west of Tbilisi in Tsalka 

Municipality. Long popular with visitors, the canyon has become even more alluring since a touristic center 

opened on the site in the summer of 2021, providing plenty of options for comfort and adventure in a 

picturesque setting.The canyon, measuring 7 kilometers long and 300 meters deep, was formed on a volcanic 

plateau through the process of erosion. This natural wonder is defined by steep slopes covered in lush 

vegetation, at the bottom of which flows the rapid waters of the Khrami River (Fig. 1). Yet the major attraction 

of Tsalka Canyon is its spectacular cluster of cascading waterfalls (Fig. 2).  
In the summertime, their emerald waters glisten among the lavish green foliage, while in winter the 

waterfalls freeze, creating a frosty fairytale landscape.Visitors can easily travel from Tbilisi to Dashbashi 

Canyon (Tsalka Canyon) on a 2-hour drive one way. Once you reach the canyon’s entrance you must park 

your car and walk downhill along a well-marked mountain path that winds for 1.5 kilometers to the falls. The 

most challenging part of the trek is the steep climb back, but guests should also be prepared to walk across the 

stone-covered banks of the Khrami River. Most people need about 1-1.5 hours to complete the round-trip 

Dashbashi Canyon hike.In August 2021, a new complex opened at Tsalka Canyon with the aim of developing 

the nature reserve into an attractive touristic area.  
The complex includes a 240-meter-long glass bridge right above the canyon, with a diamond-shaped 

cafe bar in the middle. There is also a visitor center, a high-quality hotel complex with cottages, an open garden 

restaurant, swimming pools, bridges, camping sites and a 500-meter paved road to the canyon river.A trip to 

Tsalka Canyon makes an ideal getaway from Tbilisi and can also be a stopping point on a more extensive 

journey. Near the canyon lies the picturesque Tsalka Lake, a favourite destination of Georgian fishermen. You 

can also hike to the ruins of the 9th-century Kldekari Fortress, and although little is left of this once-powerful 

citadel, the trek to it is rather charming. Another option is to combine a visit to Tsalka Canyon with a trip to 

Poka Nunnery of Saint Nino, situated on the shores of Paravani Lake 

[https://www.advantour.com/georgia/tsalka-canyon.htm] 
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Tsalka Canyon is a rewarding outdoor destination that will deepen your appreciation of Georgia’s 

natural beauty [https://en.wikipedia.org/wiki/Tsalka].  

 

 

 
 

Fig. 1. Tsalka Canyon [https://www.advantour.com/georgia/tsalka-canyon.htm; 

https://www.tripadvisor.com/AttractionProductReview-g294195-d17566244-

Trip_to_The_Diamond_Bridge_and_Dashbashi_Canyon-Tbilisi.html] 

 

 
 

Fig. 2. Dashbashi waterfall, situated at the bottom of Tsalka Canyon. 

[https://en.wikipedia.org/wiki/Tsalka_Canyon#/media/File:Dashbashi_24.jpg] 
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Material and methods 

For the monthly mean values of HCI calculation data of National Environmental Agency of Georgia 

from 1956 to 2015 were used: Tmax - maximum air temperature, °C; RH – air relative humidity, %; P - 

precipitation, mm; CC – total cloud cover, degree; W wind speed, m/s (Table 1 and 2). HCI values and their 

categories were determined in accordance with the methodology described in the works [31, 37-39]. 

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; Range - variational scope; St Dev - standard deviation; σm – standard error; Cv, % – coefficient of 

variation (Cv = 100·St Dev/Average); 95%(+/-) - 95% confidence interval of mean; I)1956÷1985 – mean value 

of meteorological parameters and HCI in 1956-1985, first period; II)1986÷2015 - second period; t  - Student 

criterion; α - the level of significance; Diff.(II-I) – difference between mean values of meteorological 

parameters and HCI in second and first periods were determined with use of Student criterion (α≤0.15); R - 

coefficient of linear correlation (α≤0.15); Δ₁ = 100· Diff.(II-I)/Mean(1956-2015) - relative variability of the 

difference between the mean values of the HCI in two periods of time relative to the mean value for the entire 

observation period, %; Δ₂ = 100·[HCI(2015) – HCI(1956)]/Mean(1956-2015)  - relative variability of the 

difference between the HCI values in 2015 and 1956, determined by linear regression equations,  in relation 

to the mean value for the entire observation period, %; a and b - coefficients of the linear equation of the trend 

of HCI values (HCI = a·year/month + b). 

 

Table 1. Monthly values of meteorological parameters for HCI calculation in Tsalka during the cold season 

in three period of time. 

 

Variable Period Jan Feb Mar Oct Nov Dec Cold Year 

Tmax, °C 

1956-2015 1.8 2.3 5.8 13.7 8.2 3.9 6.0 12.2 

II)1986-2015 2.1 2.7 6.4 14.1 8.3 3.9 6.3 12.6 

I)1956-1985 1.5 1.9 5.1 13.3 8.1 3.8 5.6 11.8 

Diff.(II-I)  0.6 0.9 1.3 0.8 0.2 0.1 0.6 0.8 

t 0.86 1.28 2.17 1.55 0.34 0.15 1.94 3.56 

α No No 0.03 0.13 No No 0.06 <0.01 

RH, % 

1956-2015 73.9 74.6 75.2 79.6 77.0 74.6 75.8 76.8 

II)1986-2015 73.0 73.2 72.5 80.2 76.5 73.8 74.9 76.0 

I)1956-1985 74.9 76.0 77.9 78.9 77.6 75.5 76.8 77.6 

Diff.(II-I)  -1.9 -2.8 -5.4 1.3 -1.1 -1.7 -1.9 -1.6 

t 1.05 1.96 3.62 1.03 0.71 1.09 2.46 2.21 

α No 0.05 <0.01 No No No 0.02 0.03 

P, mm 

1956-2015 21.5 28.1 38.9 49.8 33.5 22.7 32.4 57.0 

II)1986-2015 19.6 28.3 37.4 53.0 34.7 23.6 32.8 55.3 

I)1956-1985 23.4 27.9 40.3 46.6 32.3 21.7 32.0 58.7 

Diff.(II-I)  -3.7 0.4 -2.9 6.4 2.5 1.9 0.8 -3.4 

t 0.98 0.10 0.56 0.93 0.44 0.50 0.34 1.38 

α No No No No No No No No 

CC 

1956-2015 6.0 6.3 6.8 6.5 6.3 6.0 6.3 6.5 

II)1986-2015 6.2 6.5 6.8 7.0 6.3 6.3 6.5 6.7 

I)1956-1985 5.7 6.2 6.8 5.9 6.2 5.7 6.1 6.3 

Diff.(II-I)  0.5 0.4 0.0 1.0 0.1 0.6 0.4 0.4 

t 2.02 1.43 0.03 3.78 0.36 2.02 3.98 4.91 

α 0.05 0.15 No <0.01 No 0.05 <0.01 <0.01 

W, m/s 

1956-2015 1.7 1.6 1.5 1.1 1.3 1.6 1.5 1.3 

II)1986-2015 1.4 1.2 1.3 0.8 1.0 1.2 1.2 1.1 

I)1956-1985 2.0 1.9 1.8 1.4 1.6 1.9 1.7 1.5 

Diff.(II-I)  -0.6 -0.6 -0.5 -0.5 -0.5 -0.6 -0.6 -0.5 

t 3.65 3.24 3.94 6.42 4.17 5.76 6.84 7.17 

α <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
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In Tables 1,2 data on monthly values of meteorological parameters for HCI calculation in Tsalka 

during three period of time are presented. In particular, as follows from these tables, in 1956-2015 the average 

monthly values of these meteorological elements vary within the following limits: Tmax - 1.8 °C (Jan) - 22.4 

°C (Jul, Aug); RH - 73.9% (Jan) - 79.6% (Oct); P - 21.5 mm (Jan) - 116.8 mm (May); CC - 6.0 degree (Jan, 

Dec) - 7.2 degree (May); W - 1.0 m/s (Jul, Aug) - 1.7 m/s (Jan).  

 

Table 2. Monthly values of meteorological parameters for HCI calculation in Tsalka during the warm season 

in three period of time. 

 

Variable Period Apr May Jun Jul Aug Sep Warm Year 

Tmax, °C 

1956-2015 11.8 16.1 19.7 22.4 22.4 18.6 18.5 12.2 

II)1986-2015 12.1 16.2 20.2 22.9 23.2 19.2 19.0 12.6 

I)1956-1985 11.6 16.0 19.1 21.9 21.6 18.0 18.1 11.8 

Diff.(II-I)  0.5 0.2 1.1 1.0 1.6 1.2 0.9 0.8 

t 0.84 0.48 3.19 2.71 3.57 2.87 4.10 3.56 

α No No <0.01 0.01 <0.01 <0.01 <0.01 <0.01 

RH, % 

1956-2015 76.1 78.7 78.5 77.5 77.4 79.0 77.9 76.8 

II)1986-2015 75.0 77.8 77.8 77.6 77.0 78.1 77.2 76.0 

I)1956-1985 77.2 79.5 79.2 77.3 77.8 79.9 78.5 77.6 

Diff.(II-I)  -2.2 -1.7 -1.3 0.3 -0.7 -1.8 -1.2 -1.6 

t 1.48 1.24 0.89 0.18 0.48 1.64 1.18 2.21 

α 0.14 No No No No 0.11 No 0.03 

P, mm 

1956-2015 73.0 116.8 115.6 64.9 65.4 53.5 81.5 57.0 

II)1986-2015 75.8 108.5 122.7 56.2 59.5 43.7 77.7 55.3 

I)1956-1985 70.1 125.1 108.5 73.7 71.2 63.2 85.3 58.7 

Diff.(II-I)  5.7 -16.7 14.2 -17.5 -11.7 -19.5 -7.6 -3.4 

t 0.71 1.35 1.28 2.29 1.22 2.30 1.67 1.38 

α No No No 0.03 No 0.03 0.10 No 

CC 

1956-2015 7.1 7.2 6.6 6.6 6.5 6.4 6.7 6.5 

II)1986-2015 7.2 7.3 6.8 6.8 6.7 6.5 6.9 6.7 

I)1956-1985 6.9 7.0 6.3 6.3 6.4 6.2 6.5 6.3 

Diff.(II-I)  0.3 0.2 0.4 0.6 0.3 0.3 0.4 0.4 

t 1.41 1.16 2.03 2.62 1.25 1.03 3.17 4.91 

α 0.15 No 0.05 0.01 No No <0.01 <0.01 

W, m/s 

1956-2015 1.3 1.2 1.2 1.0 1.0 1.1 1.1 1.3 

II)1986-2015 1.1 1.0 1.0 0.8 0.8 0.9 1.0 1.1 

I)1956-1985 1.6 1.3 1.4 1.2 1.2 1.3 1.3 1.5 

Diff.(II-I)  -0.5 -0.3 -0.4 -0.4 -0.4 -0.3 -0.4 -0.5 

t 4.29 2.41 3.80 3.88 5.31 4.12 5.56 7.17 

α <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

 

In 1986-2015, compared to 1956-1985, significant variability in the average monthly values of these 

meteorological parameters occurred as follows. Tmax - growth in March and from June to October with a range 

of variability from 0.8 °C (Oct) to 1.6 °C (Aug); RH - decrease from February to April and in September with 

a variability range from -5.4% (Mar) to -1.8% (Sep); P - decrease only in September (-19.5 mm) and July (-

17.5 mm); CC - growth in all months except March, May, August, September and November with a variability 

range from 0.3 degree (Apr) to 1.0 degree (Oct); W, m/s - decrease in all months of the year with a variability 

range from - 0.6 m/s (Jan, Feb, Dec) to -0.3 m/s (May, Sep). Thus, during the time period under study, the 

greatest variability among the studied meteorological parameters was observed for wind speed (all months of 

the year), the least - for precipitation (two months). 

Results of analysis of studies of the variability of the Holiday Climate Index in Tsalka in 1956-2015 

against the backdrop of climate change are presented below. 
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Results and discussion 

 

The results in Fig. 3-6 and Tables 3,4 are presented. Fig. 3,4 and Tables 3,4 present data on the 

statistical characteristics and changeability of monthly and seasonal values of HCI in Tsalka in 1956-2015.  

 

 
 

Fig. 3. Variability of monthly values of HCI in Tsalka in 1956-2015. 

 

 

Fig. 4.   Monthly values of HCI in Tsalka in three period of time. 

 

In the period from 1956 to 2015 (Fig. 3,4 Tables 3, 4) monthly HCI values varied from 53.0 

(“Acceptable”, Jan, Feb, May, Dec) to 91.0 (“Ideal”, Sep). The mean monthly HCI values for the entire 

observation period varied from 59.4 (“Acceptable”, Feb) to 85.2 (“Excellent”, Jul). Maximal value of Range 

for monthly values of HCI is 32.0 (Sep), Minimal - 12.0 (Mar). 
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  Table 3. Statistical characteristics of HCI in Tsalka during the cold season (1956-2015). 

Parameter Jan Feb Mar Oct Nov Dec Cold Year 

Mean 59.9 59.4 60.4 69.2 63.8 61.0 62.3 69.6 

Min 53.0 53.0 55.0 59.0 55.0 53.0 58.7 65.6 

Max 67.0 67.0 67.0 79.0 77.0 69.0 65.5 72.3 

Range 14.0 14.0 12.0 20.0 22.0 16.0 6.8 6.8 

St Dev 2.8 3.0 2.8 4.2 3.9 3.5 1.6 1.6 

σm 0.37 0.39 0.36 0.55 0.51 0.46 0.21 0.20 

Cv (%) 4.7 5.0 4.6 6.1 6.1 5.8 2.6 2.2 

95%(+/-) 0.7 0.8 0.7 1.1 1.0 0.9 0.4 0.4 

II)1986÷2015 59.4 59.2 60.8 68.2 63.9 60.2 62.0 69.6 

I)1956÷1985 60.3 59.6 60.1 70.1 63.7 61.7 62.6 69.6 

Diff.(II-I) -0.9 -0.4 0.7 -1.9 0.2 -1.5 -0.6 0.0 

t -1.19 -0.52 0.98 -1.73 0.20 -1.68 -1.50 0.11 

α(t) No No No 0.09 No 0.10 0.14 No 

R 0.17 0.20 0.16 0.27 0.06 0.12 0.20 0.03 

Δ₁, % -1.4 -0.7 1.2 -2.7 0.3 -2.5 -1.0 0.1 

α(R) No 0.13 No 0.03 No No 0.13 No 

a -0.0277 -0.0334 0.0257 -0.0663 0.0143 -0.0233 -0.0184 -0.0023 

b 114.9 125.7 9.4 200.8 35.3 107.1 98.9 74.1 

Δ₂, % -2.7 -3.3 2.5 -5.7 1.3 -2.3 -1.7 -0.2 

 

Table 4. Statistical characteristics of HCI in Tsalka during the warm season (1956-2015). 

Parameter Apr May Jun Jul Aug Sep Warm Year 

Mean 65.3 68.6 78.9 85.2 84.3 79.5 76.9 69.6 

Min 56.0 53.0 61.0 78.0 71.0 59.0 70.8 65.6 

Max 73.0 83.0 91.0 91.0 91.0 91.0 81.5 72.3 

Range 17.0 30.0 30.0 13.0 20.0 32.0 10.7 6.8 

St Dev 4.8 6.3 6.6 2.9 4.2 6.8 2.5 1.6 

σm 0.63 0.82 0.85 0.38 0.55 0.88 0.33 0.20 

Cv (%) 7.4 9.2 8.3 3.4 5.0 8.5 3.3 2.2 

95%(+/-) 1.2 1.6 1.7 0.7 1.1 1.7 0.6 0.4 

II)1986÷2015 64.8 69.3 79.1 85.2 83.8 81.6 77.3 69.6 

I)1956÷1985 65.8 67.8 78.7 85.1 84.8 77.3 76.6 69.6 

Diff.(II-I) -1.0 1.5 0.4 0.1 -1.0 4.3 0.7 0.0 

t -0.80 0.90 0.23 0.13 -0.91 2.58 1.10 0.11 

α(t) No No No No No 0.01 No No 

R 0.12 0.10 0.06 0.04 0.24 0.32 0.10 0.03 

Δ₁, % -1.5 2.1 0.5 0.1 -1.2 5.4 0.9 0.1 

α(R) No No No No 0.06 0.01 No No 

a -0.0331 0.0375 0.0208 -0.0061 -0.059 0.1232 0.0139 -0.0023 

b 131.1 -5.8 37.6 97.2 201.4 -165.1 49.4 74.1 

Δ₂, % -3.0 3.2 1.6 -0.4 -4.1 9.1 1.1 -0.2 

 

The trend of monthly HCI values for all observational data is generally insignificant positive (Fig. 3). 

A significant linear positive trend in HCI values in certain months of the year was observed in September; 

negative – in February, August, October and in the cold half of the year. A significant increase in average 

monthly and seasonal HCI values in the second period of time compared to the first was observed in September, 
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a decrease – in October, December and in the cold half of the year. The maximum absolute value of Δ₁ = 5.4% 

(Sep) and Δ₂ = 20.2% (Oct). The values of the coefficient of variation vary from 3.4% (Jul) to 9.2% (May). 

Thus, the variability of the HCI values in Tsalka during the study period is generally insignificant (Tables 3, 

4). 

 

 
 

Fig. 5. Repetition of category of monthly values of HCI in Tsalka in three periods of time. 

 

 

 
 

Fig. 6.  Number of days in year with different category of HCI in Tsalka in three periods of time. 

 

In the period from 1956 to 2015 the highest repeatability of HCI values (Fig. 5,6) was in the “Good” 
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Acceptable Good Very Good Excellent Ideal

1956-2015 19.7 38.3 17.2 23.2 1.5

1956-1985 18.6 38.1 20.3 20.3 2.8

1986-2015 20.8 38.6 14.2 26.1 0.3

0

5

10

15

20

25

30

35

40

%

HCI Category

Acceptable Good Very Good Excellent Ideal

1956-2015 72 140 63 85 6

1956-1985 68 139 74 74 10

1986-2015 76 141 52 95 1

0

30

60

90

120

150

N
u

m
b

er
 o

d
 d

ay
s

HCI Category



87 
 

20.3% to 26.1% of cases (respectively 74 and 95 days a year), the “Ideal” category decreased from 2.8% to 

0.3% (10 and 1 days a year, respectively). In general, in Tsalka practically all year round there are favorable 

bioclimatic conditions for recreation and tourism. 

 

Conclusion 

In the future, we plan to continue similar studies for other regions of Georgia (mapping the territory 

of Georgia by HCI values, studying their long-term trends,  forecasting of HCI variability due to climate 

change). Research will also continue on the impact of various simple and complex bioclimatic indices, 

including HCI, on the peoples health. 
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წარმოდგენილია წალკისთვის (საქართველო) დასვენების კლიმატის ინდექსის (HCI) 

მრავალწლიანი საშუალო თვიური მნიშვნელობების მონაცემები.  ჩატარდა ყოველთვიური, 
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(1956-2015). შესწავლილია HCI-ის ცვალებადობა 1986-2015 წლებში 1956-1985 წლებთან 
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Изменчивость климатического индекса отдыха в Цалке (Грузия) 
 

А. Амиранашвили, Л. Картвелишвили, А. Матзаракис  

 
Резюме 

 

Представлены данные о многолетних среднемесячных значениях климатического индекса отдыха 

(HCI) для Цалки (Грузия). Проведен детальный анализ месячных, сезонных и годовых значений HCI 

за 60-летний период (1956-2015 гг.). Изучена изменчивость HCI в 1986-2015 гг. по сравнению с 1956-

1985 гг., а также исследованы тенденции HCI в 1956-2015 гг. 
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