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 Climate not only affects area environmental resources (which are the basic of areas 

tourism), but also is known as a source of tourism. Thus, tourism is clearly dependent 

on climatic conditions; and climatic factors play an important role in tourism demand. 
Therefore, the present study, with the aim of evaluating the climatic status and Climate 

for tourism zoning of West Azerbaijan Province using Tourism comfort climate index 

(TCI), is conducted to attract tourist and develop tourism suitable for tourism seasons of 
the province by proper planning. In the current study, data from province synoptic 

stations (17 stations) West Azarbaijan province for a period of ten years (2003-2013) 

were used. In West Azerbaijan province, one of the main tourist centers with various 
natural, historical, cultural attractions and prevailing different climatic conditions in 

different parts of the province in different seasons, weather can be considered as an 

adsorbent factor for tourists. Therefore, that qualitative evaluation of these potentials 
and accurate information about them can lead to better use of these abilities. In the 

present research, Tourism Climatic Index (TCI) was used to determine tourists comfort 

climate in West Azerbaijan province. In the present research, Tourism Climatic Index 
(TCI) was used to determine tourists comfort climate in West Azerbaijan province. The 

results of the research indicate that, in the cold months (December, January, February), 

unfavorable conditions for tourism in the province are due to cold weather and 

precipitation. However, in the spring and summer, there are suitable conditions for 

tourist attraction due to temperature increase and favorable climatic conditions....  
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INTRODUCTION 

 

 Tourisms is one of the most growing industries of the second half of the 20th century, and often used as a 

key for economic growth in both developed and developing countries [15]. So that Decart described it as the 

passport of development [31]. Tourism industry, as a whole, includes the flow of capital, human, culture and the 

interaction among them that causes various effects in geographical position [8], and has common aspects with 

other parts of society and economic [23]. Tourism activities development mainly depends on different cultural, 

historical and natural attractions [27]. Therefore, tourism is a very complex activity. 

 The important point for tourists, in addition to other factors such as cultural heritage and national security, 

is to position tourist places with considering natural factors including environmental conditions in terms of 

precipitation, temperature features, and likelihood of storms, extreme cold and hot, blizzard, snow, frost and 

suchlike. By doing so, they can choose their favorite places in terms of climatic comfort in certain seasons and 

plan accordingly [7]. Therefore, as well as cultural, social and political factors, environmental conditions also 

have an important role to play in developing of tourism and attracting of tourists. Indeed, tourist uses a 

geographical place in which the place has physical and natural structure containing natural and biological factors 

(climate, geology, topography, plant and animal communities), as well as some factors created by human 

activities [22].  

 It is clear that in many countries, weather and climate have been considered a valuable property for tourism 

but they have not played basic role in tourism educational literature so far [2]. However, the weather is 
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considered as one of the most important factors of forming tourism, and the existing recreational centers in the 

past and the present owe their existence to various factors especially good and mild climate. On the other hand, 

unfavorable and appalling weather will reduce the positive aspects of a tourism area, and brings about 

detrimental effects on tourism [19], since the occurrence of one climatic event can cause problem for tourism. 

 Nowadays, all countries including developed, developing and even third world countries have accepted that 

development is possible only by using planning [27]. This issue is more important in the field of tourism, 

because tourism planners seek to integrate tourism with other economic sectors, shape and control the physical 

model, and conserve natural and scarce resources. Having knowledge about climatic comfort of the days that 

tourists visit tourist sites is the most valuable factor for planners, and planners require environmental data 

before, after and during visiting the site. 

 Therefore, given the importance of awareness about climate information in the planning process and the 

choice of tourism destinations and therefore the development of the tourism industry, many studies in Iran and 

other parts of the world have been conducted on dependence and the effects of climate and tourism, for 

example, in different parts of the world, people like [16,9,18,5], and many other researchers studied the role and 

impact of climate on planning for tourism development and tourists around the world. Inside the country, many 

studies have been done in this area. For instance, the following cases can be mentioned;  

 Ranjbar [22] studied the relationship between climate with annual tourism trends in the city of Marv Dasht 

using the tourists climatic index (TCI); Yazdanpanah and Abdollahzadeh investigated the climatic conditions for 

tourism development in the province of East Azerbaijan using Tourism Climatic Index (TCI); Ebrahimi (2004) 

studied the climate of Sardasht city for tourism using TCI; Asiabi [5] examined the use of climate data in 

tourism planning of Lake Urmia using TCI; Saraf and Jalali [24] in the study on zoning climatourism of 

Arasbaran region used TCI; Ziaee and Bakhtiari [30] studied the tourism comfort index for island of Kish; 

Farajzadeh and Matzarakis [14] studied the Quantification of climate for tourism in the northwest of Iran; 

Farajzadeh and Matzarakis [14] studied theEvaluation of thermal comfort conditions in Ourmieh Lake, Iran. 

 The purpose of this paper is to determine tourism situation of West Azerbaijan province and climate for 

tourism zoning of the province to develop the tourism. This province has high historical and natural potential for 

development of tourism industry and tourist attraction. For example, the ancient site of Takht-e Soleyman, 

Hasanlu hill, church (Tatavus Church), Lake Ourmieh, Shalmash waterfall and Sahoolan cave are just parts of 

tourist potentials of this province which annually welcome tourists throughout the country. According to the 

data released by cultural heritage and tourism organization, trend prevailing in total volume of tourism market of 

West Azerbaijan province during the years of 2001 to 2012 indicates an increase in the volume of demand. 

However, in years of 2001 and 2002, this trend showed fluctuations; but, in general, the volume of total demand 

in the province tourism market showed an increase from 2003 to 2012. Therefore, the foundation for targeted 

and planned development of tourism in the province will be provided through planned and accurate studies on 

tourism potentials of the province such as climatic potentials of the province, providing information about 

climatic conditions of tourism destinations in different seasons of the year, and provision of the necessary 

infrastructures in different seasons. In the following table, the market situation and the province tourism demand 

for the years of 2001-2012 are provided.  

 
Table 1: Demand or market conditions for tourism in West Azerbaijan province during 2001 to 2012. 

Total (number) Foreign 

percentage 

Foreign tourists 

(number) 
Domestic percentage Domestic 

tourist 
(number) 

Year 

65599 14.85 9738 85.15 55861 2001 

60684 10.05 6094 89.95 54590 2002 

71443 19.88 14199 80.12 57244 2003 

81449 21.50 17508 78.50 63941 2004 

86488 21.66 18731 78.34 67757 2005 

102556 21.06 21592 78.94 80964 2006 

106820 21.54 23000 78.46 83820 2007 

109090 21.50 23450 78.50 85640 2008 

148700 16.28 24200 83.72 124500 2009 

150650 16.50 24850 83.50 125800 2010 

160210 15.61 25000 84.39 135210 2011 

205500 12.41 25500 87.59 180000 2012 

1349189 100 233862 100 1115327 Total 
112432.4 - 19488.5 - 92943.92 Mean during the 

period 
Source: Cultural heritage, handicrafts and tourism organization in West Azerbaijan province, 2013 

 

Study Area: 

 The province of West Azerbaijan with the area of over 43660 km
2
 (with calculating the Ourmieh Lake is 

5770 km
2
) accounts for 2.65 percent of the country total area and has the 11

th
 place in terms of the area. 
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Ourmieh and Shot city with the area of 5312 and 931 km
2
 are the biggest and smallest cities of the province, 

respectively (study on West Azerbaijan province2013:27). 

 West Azerbaijan province is located between 35 degrees and 58 minutes to 39 degrees and 46 minutes north 

latitude and 44 degrees, 3 minutes to 47 degrees and 22 minutes east longitude. This province is situated in the 

northwest of the country, bordering Turkey and Iraq in west, Kurdistan province in south and East Azerbaijan 

and Zanjan provinces in east. The length of water and land borders of the province with neighboring countries is 

approximately 823 km as follows: 

 It has 135 km water border of Aras River with Soviet Union from north side, 488 km land border with 

Turkey from north and west sides, and about 200 km land border with Iraq country from west [4]. Proximity 

with three countries of Turkey, Azerbaijan Republic and Iraq provides special opportunity for development of 

the province tourism industry. According to the latest political divisions, West Azerbaijan province includes 17 

counties, 40 districts, 42 towns, 113 vill and 3031 villages (Fig 2) [26]. 

 West Azerbaijan province in terms of topographies has varied appearance, so that, of the province total 

area, 21 percent belongs to lowlands and plains and 63 percent is covered by Lake 0urmieh. 

With regard to appearance, the province topographies can be divided into two regions: 

 Highlands and mountains: The Province Mountains begin from AghriDagh (Ararat in Turkey), form 

borders of Iran, Turkey and Iran and join Zagros Mountains in North West. The highest of them is Orin with the 

height of 3622 meters located in the city of Khuy, and the lowest region with 620 meters height located in the 

mouth of the Zab River in Iraq. The Province highlands can be divided into three major groups shown in table 

(4).  

 
Table 2: Mountains of West Azerbaijan province. 

Mountain Including areas Important peaks 
North 

mountains 
includes mountains of Maku, Ghotor and Khoy Orin volcanic cone, located in city of Khoy, with a height of 

3622 meters is the tallest peak in the province 
Central 

mountains 
includes mountains of Salamas, ourmieh and 

Oshnavieh 
Shahidan mountain with 3600 m high in the South West and 

West of ourmieh. 

Dalampr with the height of 3,200 meters (border of Iran, Iraq 
and Turkey). 

Barde Rash heights with 3608 meters high in ourmieh and 

Brsyna with 3480 metersHigh. 
Kale Shane with the height of 3385 meters and Sari Dash 

with 3097 meters in the city of Oshnavieh. 
South 

mountain 
Includes South heights of Naghdeh plain, West of  

Mahabad, piranshahr, Sardasht, Takab 
Ghandil with 3448 meters in piranshahr. 

Belghis with 3332 meters in Takab. 
Source: Study on West Azerbaijan province 2013: 7 

 

 Flat regions (plains): Flat lands are situated between the mountains and sometimes between Lake Ourmieh 

and the southern and western mountains; and the Province Rivers leave their alluvium on them. In general, flat 

lands of the province are divided into three groups as follows:  

1. Northern plains: including Zangane, Poldasht, Maku and Khoy.  

2. Plains and central flats: a) Plains: Salmas, Oshnavieh, part of Ourmieh. b) Flats: part of Ourmieh. 

3. Southern plains: a) Plains: Sardasht, piranshahr, Takab, Bukan, Mahabad. b) Flats: Miandoab and part of 

Mahabad [26]. 
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Fig. 1: Map of West Azerbaijan province. 

 

Data and methods: 

 In this research which was conducted with the aim of the studying and evaluating climatic conditions of 

West Azerbaijan province for tourism development, meteorological data from weather stations in the province 

over a 10-year period as the monthly average was used. The method used for evaluation of climatic conditions 

in the present research was Tourism Climatic Index (TCI). This index systematically evaluates climatic 
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conditions for tourism. Tourism Climatic Index, proposed by Mieczkowski, is in fact a combination of climatic 

factors affecting tourists' comfort, which can be studied from bioclimatic on tourism [19]. TCI can provide data 

in terms of climatic conditions of the destinations in different times of the year, and the tourists can choose a 

time for travelling to those destinations in which the weather conditions are favorable and good [24]. In this 

index, a number of 7 variables were used. These 7 variables are integrated as 5 components in TCI formula, of 

which 3 cases of components are considered as independent variables and the other two cases studied as 

bioclimatic combination. In the table below, 5 major components of the index (TCI) and their numerical score in 

this index are presented.  

 
Table 3: Major components of Tourism Climatic Index and their numerical scores. 

Score in TCI Climatic variables Sub-indicator 

40 % Mean maximum temperature  and mea minimum relative humidity CID 

10% Temperature average and relative humidity average CIA 

20% Precipitation Total R 

20% Total  hours of sunshine S 

10% The average of wind speed W 

Source: Scott and McBoyle, 2001. 
 

 CID and CIA indices are comfort indices in TCI that their amounts are obtained from psychrometric chart, 

in which thermal comfort standard of Ashra is drawn [22] (Fig 2).  

 

 
 

Fig. 2: Comfort index [19]. 

 

 To calculate the comfort index for tourism climate, above variables regarding the relative value of tourism 

climate comfort are weighted, and are integrated in equation 1 to obtain the value of TCI.  

Equation 1:     TCI=2(4CID+CIA+2R+2S+W) 

 Finally, after calculating TCI for the entire months of the year, the values obtained from this index range 

from-20 to 100, in which values of 100 and -20 are considered as optimum and impossible conditions for 

tourism, respectively. Therefore, Tourism Climatic Index (TCI) is divided into 11 qualitative scales that are 

presented in table below.  

 
Table 4: Tourism Climatic Index Rating System. 

Description of Comfort Level For Tourism Activity Rating Numeric Value of Index 

Ideal 9 90- 100 

Excellent 8 80- 89 

Very Good 7 70- 79 

Good 6 60- 69 

Acceptable 5 50- 59 

Un Favorable 4 40- 49 

Un Favorable 3 30- 39 

Very unfavorable 2 20- 29 

Extremely unfavorable 1 10- 19 

Impossible 0 (-9)- 9 

Impossible -1 (-20)- (-10) 

Source: (Scott and McBoyle, 2001). 

RESULTS AND DISCUSSION 

 

 If a region has more favorable weather conditions, it will have more income; and the longer the suitable 

season for tourism, more uses and consequently more benefits of investments will be achieved in this regard 

from tourist attractions [1].  

 The climate of West Azerbaijan province because of various heights is mountainous. Zagros Mountains 

which are located in west north prevent the entrance of humid airflow from Atlantic Ocean and the 
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Mediterranean Sea to this province. Furthermore, Siberia and central Asia air flows which have cold nature 

enter the province from north and east north sides and cause an increase in clod and the amount of air humidity. 

The entering of these flows is accompanied with harsh cold and heavy precipitation. One of other effective 

factors on the province weather is the existence of Lake Ourmieh. This Lake, in addition to supplying the region 

humidity, is itself the cause of temperature regulation in the region. The hottest months in the province are July 

and August; however, the cool and appropriate weather can be found in the mentioned months in countryside 

regions of the province. Changes in cold and hot weather in the province are sudden [17].  

 In the summer season, the entire province is not benefitted from the blowing of rainy winds but the shining 

sun along with ripening of fruits and harvesting of cereal provide an appropriate resort with mild breeze. This 

mild breeze in some parts is noted as Maragheh wind. From the mid of the summer along with the blowing 

northern wind, the air temperature is severely reduced. Cool north wind in the area is famous as the north zone 

of that area. Sometimes, a warm wind, called "AghYel" in local terms with the meaning of "white wind", from 

the south influences the province. This mentioned wind in the late winter leads to the melting of snow and ice, 

and increase the air temperature in the summer [3].  

 Due to being located in high latitude and height, West Azerbaijan province annual average temperature 

compares to the annual average temperature of the majority of country regions is lower and considered as a part 

of cold regions of the country. Because of the cold weather of the province, the difference between minimum 

and absolute maximum temperatures is high, so that temperature of 44 ° C above the zero in Dashband station 

and minus 34 ° C in Khoy station can be observed. However, as we move more from east regions of the 

province to the West Mountains, a reduction is seen in the air temperature [25].  

 Based on statistical data from weather stations of Ourmieh, Khoy, Maku and Mahabad, air temperature is 

different in various regions. The average temperature varies from 4.9°C in Maku to 11.6°C in Mahabad. 

Mahabad town has long and dry summers and very cold winters. Naghadeh and Miandoab towns have semi-

humid climate with mild summers and cold winters (Haman, 16). 

 The average annual rainfall in the province (up to 2009) was 300-400 mm which is good in comparison to 

the country average rainfall of 280 mm, and therefore has many permanent rivers. But in recent years, drought 

resulted in the reduction of rainfall in the province, and consequently the average annual rainfall decreased. So 

60% decrease was seen in rainfall amount during 2007-2009 and the average annual rainfall was estimated 160 

mm (Haman, 17). In table 5, the mean of meteorological parameters in West Azerbaijan province during 35 

years and more (until 2011) is presented. 

 
Table 5: Average of meteorological parameters over 35 years. 

Parameters Maximum 

annual 

precipitation 

Minimum 

annual 

precipitation 

Mean annual 

precipitation 

Maximum 

absolute 

temperature 

Minimum 

absolute 

temperature 

Mean annual 

temperature 

Mean 

relative 

humidity 

Total of 

sunshine 

hour 

Freezing 

days 

Dominant 

wind 

direction 

Province 

average 

643.8 194.9 388.2 39.5 -23.1 11.8 56 2807.6 96.8 West 

Source: Study on West Azerbaijan province, 2013: 9 

 

 Based on the average climatic indices (2003-2013), tourism climate zoning of West Azerbaijan province in 

monthly scale for synoptic stations was calculated, and for each month, the map for tourism climate was 

provided using Tourism Climatic Index (TCI). 

 For entering data into the GIS, the digitization was used. Then, complementary jobs such as geo referencing 

and Projection system were performed on digitized data; and the layer of the province synoptic stations was 

created according to their location (longitude and latitude) and using of Add Event order. Next, monthly TCI 

values for the stations recorded in descriptive table of this layer. Since TCI values are in the form of point, these 

values are required to be generalized to the whole province. The operation was performed using IDW method, 

ARCGIS software and Spatial Analysis module. Thus the possibility of zoning for TCI in different areas of the 

province was provided. 

 According to the data of 2011 census, West Azerbaijan province has 12 synoptic stations. The oldest 

stations in terms of establishment time are the stations located in Khoy and Ourmieh established in 1960, and 

the latest synoptic station in the province is the station located in Chalderan city established in 2003. Chalderan 

station is located at the elevation of 1888 meters, and Khoy station at the elevation of 1103 meters and has the 

lowest elevation among all the province stations (the statistical yearbooks, West Azerbaijan province, 77: 2011). 

The results of using TCI in determining the province comfort climate show the fact that this index in different 

areas of the province in different seasons extremely varied. So, TCI (presented in table 3) calculated over the 

year differs from 28 in December to 98 in June.  

 According to the annual TCI in the province, the best month for tourism is June (mid-May to mid-June), so 

that, in the mentioned month, calculated TCI for all synoptic stations shows the number 90-100, indicating ideal 

conditions for tourism in terms of comfort climate. Furthermore, July and August (summer) have excellent and 

ideal conditions for tourism in terms of comfort climate. In general, the best season for tourists in West 

Azerbaijan province in terms of climatic comfort is from late June to early autumn. On the other hand, the worst 

climatic conditions for tourism in the province of West Azerbaijan are due to late autumn and winter. Therefore, 
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as we approach late fall, calculated comfort indices face significant drop, and in the months of December, 

January and February, the index (TCI) calculated for the province synoptic stations indicates unfavorable and 

much undesirable conditions for tourists in terms of climatic comfort conditions(Fig.3). Maps of tourism 

comfort climate for West Azerbaijan province in different seasons are presented in the following figures. 
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Fig. 3: Geographical distribution of Tourism Climate Index (TCI) score in 12monthsWest Azerbaijan province 

for the period 2003-2013. 

 

Conclusion: 

 Since a big part of the modern tourism is based on using natural – physical features, development of 

tourism places does not rely on one source but it requires a wide range of resources and especially natural 

resources. Therefore, climate is considered as a basic or complementary resource [28], so that having knowledge 

about climatic comfort of the days that tourists visit tourist places is an issue of high importance for the 

planners, and planners need the climatic data before, after and during the visit. Determination of an index for 

more comfort of the tourists is very important [11]. Therefore, studying and identifying the limitations and risks 

threatening climate and the weather, as well as knowledge about hidden attractions and potentials in climatic 

features and wide geography in different seasons of the year in order to include them in different national and 

provincial planning such as tourism development, are very important. Because human's comfort and health 

(tourists), more than any other factor, are affected by the weather and climatic conditions. Circulatory, 
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respiratory and nervous systems are greatly influenced by environmental factors. In West Azerbaijan province, 

one of the main tourist centers with various natural, historical, cultural attractions and prevailing different 

climatic conditions in different parts of the province in different seasons, weather can be considered as an 

adsorbent factor for tourists. So that qualitative evaluation of these potentials and accurate information about 

them can lead to better use of these abilities. In the present research, Tourism Climatic Index (TCI) was used to 

determine tourists comfort climate in West Azerbaijan province. The results of using TCI in the comfort climate 

of West Azerbaijan represent this fact that the index is varied greatly in different areas of the province. Based on 

the annual TCI in the province, the best month for tourism attraction in the province is June (mid-May to mid-

June), so that, in the mentioned month, calculated TCI for all synoptic stations shows the number 90-100, 

indicating ideal conditions for tourism in terms of comfort climate. Moreover, July and August (summer) have 

excellent and ideal conditions for tourism in terms of comfort climate. In general, the best season for tourists in 

West Azerbaijan province in terms of climatic comfort is from late June to early autumn. On the other hand, the 

worst climatic conditions for tourism in the province of West Azerbaijan start from late autumn to winter. So 

that in the months of December, January and February, the index (TCI) calculated for the province synoptic 

stations indicates unfavorable and much undesirable conditions for tourists in terms of climatic comfort 

conditions. 
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