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ABSTRACT
In this research, 15 meteorological stations located in western Anatolia in Turkey were investigated for determining temperature properties. The vegetation 
season has been determined according to days when the daily temperature was greater than or equal to 8°C. The research area has 3 different vegetation 
durations as longer (more than 225 days in the western and southern parts), moderate (210-220 days in plateaus around Uşak, Gediz and Demirci), and 
shorter (180-195 days in the eastern part and less than 180 days in mountainous areas). Then, the vegetation has been reinvestigated according to climate 
change scenarios (RCP 4.5 and 8.5). For this purpose, the daily mean temperatures were raised by 2.6°C and 4.8°C for RCP 4.5 and RCP 8.5, respectively. In 
the reinvestigation period, the vegetation period will increase about 15-20 days or over 40 days according to RCP 4.5 and 8.5, respectively. Along with the 
increase in temperature throughout the research area, growing seasons will be significantly affected, beginning and ending dates of vegetation would shift. 
Owing to climate change effects, mountainous areas may be affected more than low altitude areas. As a conclusion due to the result of increasing 
temperature, plant development and distribution will be affected, and new plant species may occur.
Keywords: Growing seasons, climate change scenarios, Turkey

ÖZ
Araştırma alanı Türkiye’nin batısında yer alan İç Batı Anadolu Bölümüdür. Bu çalışmada bölümün sıcaklık özelliklerinin belirlenmesi için 15 farklı meteoroloji 
istasyonun verileri kullanılmıştır. Vejetasyon dönemi, günlük sıcaklık değerlerinin 8°C ve üzerinde olan gün sayısına göre belirlenmiştir. Araştırma alanında 
kısa (doğuda 180-195 gün arasında ve dağlık alanlarda 180 günün altında), orta (Uşak, Gediz ve Demirci platoları civarında 210-220 gün) ve uzun (batıda ve 
güneyde 225 günün üzerinde) dönem olmak üzere 3 farklı vejetasyon döneminin olduğu görülmüştür. Ayrıca, vejetasyon dönemi iklim değişimi 
senaryolarına (RCP 4.5 ve 8.5) göre yeniden belirlenmiştir. Bunun için günlük ortalama sıcaklıklar RCP 4.5 ve 8.5 senaryolarına göre sırasıyla 2.6°C ve 4.8°C 
arttırılmıştır. İklim değişimi etkileri ile günlük ortalama sıcaklıklar tekrardan incelendiğinde, vejetasyon süresinde RCP 4.5 senaryosuna göre 15-20 gün, 8.5 
senaryosuna göre ise 40 günün üzerinde artış olabilir. Araştırma alanında bu sıcaklık artışları ile vejetasyon devresi önemli olarak etkilenebilir, vejetasyon 
döneminin başlangıcı ve sona erme tarihlerinde kaymalar olabilir. İklim değişimi etkisi yükseltisi az olan alanlara göre en çok dağlık alanlarda hissedilebilir. 
Bu çalışmanın sonucuna göre, araştırma alanındaki sıcaklık artışı bitkilerin gelişimi ile dağılışını etkileyebilir ve bu sahalara yeni bitki türleri de sokulabilir.
Anahtar kelimeler: Vejetasyon dönemi, iklim değişimi senaryoları, Türkiye
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1. INTRODUCTION

	 During the nearly 4,5 billion years of Earth’s history, the 
climate systems tend to change from a million years to ten years. 
The most obvious climate changes have occurred at the 
interglaciers-glacier cycle in the Quaternary. Since the 19th 
century, climate changes have been introduced a new period 
with anthropogenic effects except natural effects. Today, it can 
be observed that permanent snow-glacial melts and the increase 
in the global average sea level due to increasing global air and 
ocean temperatures (IPCC, 2007). Recent changes in climate 
have caused changes in vegetation. Complexity of the vegetation 
and climate interactions make predicting the outcomes of climate 
change on vegetation difficult (Ackerly et al., 2010, Angert, 
LaDeau, & Ostfeld, 2013, Svenning & Sandel, 2013, Svenning 
et al., 2015). In recent years, many authors have been interested 
in the effects on vegetation and crop yields via climate change 
scenarios (RCP, Representative Concentration Pathways). Four 
different climate change scenarios were presented in the 
Intergovernmental Panel on Climate Change report (IPCC, 
2013). According to the most optimistic scenario (RCP 2.6), the 
average global greenhouse emissions will increase to a certain 
point and after that, these levels will decrease. According to RCP 
4.5 and 6.0 scenarios, the increase will continue until 2040 and 
2080, respectively. Moreover, according to the worst scenario 
RCP 8.5, emissions will regularly continue to increase over the 
21st century (Meinshausen et al., 2011; IPCC, 2013).

1.1. The Inner West Anatolia Subregion

	 Turkey is divided into seven geographical regions. One of 
them is the Aegean Region. The Aegean Region is surrounded 
by the Marmara Region to the north, the Mediterranean Region 

to the south, the Central Anatolia Region to the east, and the 
Aegean Sea to the west (Figure 1a). The Aegean Region is 
divided into two subregions which are the Main Aegean 
Subregion and the Inner West Anatolia Subregion (Figure 
1a,b). The Main Aegean Subregion is under more prominent 
marine effects while the Central Anatolia Region has more 
continental conditions. The Inner West Anatolia Subregion is a 
transition area between the Main Aegean Subregion and the 
Central Anatolia Region, in terms of climatic conditions. This 
subregion consists of mountains stretching from northwest to 
southeast in several ranges (Darkot & Tuncel, 1995). More 
than 60% of the subregion has moderate altitude ranging from 
750 m to 1250 m. The high altitude areas (up to 1750 m; Murat 
Mountain 2309 m, Şaphane Mountain 2120 m, Simav Mountain 
2089 m, Emir Mountain 2307 m) are around 1% (Elibüyük & 
Yılmaz, 2010).
	 Pinus nigra, Populus tremula and Pinus sylvestris have been 
widely found in the research area. The distribution areas of the 
Pinus nigra are above 800-900 m (e.g. Dursunbey Mountain, 
Alaçam Mountain, Şaphane Mountain, and Beşparmak 
Mountains). Ulmus sp., Juniperus sp. and some oak species 
(Quercus cerris, Q. pubescens, and Q. infectoria) are also 
distributed among the Pinus nigra. Some juniper species (J. 
excels and J. foetidissima) are also found as communities on the 
south-facing slopes of the mountainous areas around Denizli, 
Afyonkarahisar and Kütahya (Günal, 1986; Günal, 1997; 
Yılmaz, 2001; Günal, 2003; Günal, 2013). Some humid forest 
species such as Fagus orientalis, Carpinus betulus, Acer 
platanoides, Acer hyrcanum subsp. keckianum, Tilia rubra 
subsp.caucasica, Castanea sativa, Tilia cordata, Acer campestre, 
Corylus avellana, Carpinus betulus, and Sorbus torminalis have 
spread in the higher precipitation areas (Dönmez, 1972, Günal, 
1986; Günal, 1997; Günal, 2003; Günal, 2013).

Figure 1: The location map of the study area (the Inner West Anatolia Subregion of Turkey).
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In this work, 4 different questions can be created:
1.	 When does the vegetation period start in the Inner West 

Anatolia Subregion by current climate data?
2.	 When does the vegetation period end in this research area by 

current climate data?
3.	 How long is the vegetation period in the research part by the 

current climate features?
4.	 How will the vegetation period change at the start and end of 

the growing season, and also vegetation duration according 
to climate change scenarios which are RCP 4.5 and 8.5?

	 The aim of this study is to investigate the effects of climate 
change in the Inner West Anatolia Subregion which is in the 
western part of Turkey. In addition, it aims to estimate the 
changes in both vegetation period, and the beginning and the end 
of the growing season according to some climate change 
scenarios (RCP 4.5 and RCP 8.5).

2. METHODS

2.1. The Location of Research Area

	 The Inner West Anatolia Subregion (Figure 1b) covers an 
area of 37,800 km2 in the inner west of Turkey (Elibüyük & 
Yılmaz, 2010), ranging from 37°50′ to 40°07′ N and from 28°50′ 
to 31°24′ E. 

2.2. The Analysis of Temperature

	 In this work, the climate data (temperature) recorded from 15 
stations (Table 1) was provided by the Turkish State 
Meteorological Service (Ankara, Turkey). 

	 The research area’s altitude has generally 1000 m. The 
altitudes of the meteorological stations (Table 1) in the research 
area have generally ranged from 425 m (Denizli) and 1063 m 
(Keles). On the other hand, some areas’ altitudes are also higher 
than 2000 m (i.e. Murat Mountain 2309 m, Şaphane Mountain 
2120 m, Emir Mountain 2307 m). For determining the climate 
properties of different altitudes which are devoid of 
meteorological stations, it was determined through the following 
interpolation formula (Fairbridge & Oliver, 2005);

	 Tr = Ti ± (hi * 0.005) 				    (1)

	 In this formula, Tr represents the temperature according to 
different altitudes to be determined, Ti is the mean temperature 
of the meteorological stations, hi shows the altitude of the point 
to be calculated.

2.3. Determination of Frost Days and Tropical Night 
Temperatures

	 The temperature indices (frost days and tropical nights) have 
been determined through the formula by Expert Team on Climate 
Change Detection and Indices (ETCCDI) and calculated by 
R-based software (RClimDex) (Zhang & Yang, 2004).

The Expert Team formula calculation depends on the following:
a-	 The number of frost days is the annual count of days when 

the daily minimum temperature (TN) is less than 0°C. Let 
TNij be daily minimum temperature on day i in year j. Count 
the number of days where TNij < 0°C.

b-	 The number of tropical nights is the annual count of days 
where TN is higher than 20°C. Let TNij be the daily minimum 
temperature on day i in period j. Count the number of days 
where TNij >20°C.

2.4. Determination of Vegetation Period

	 The vegetation period was evaluated to the average daily 
temperature accepted threshold. According to some authors, this 
accepted threshold value was set up to +5.0°C (Erinç, 1984; 
Primault, 1992), or +8.0°C (Atalay, 1994), or +10.0°C (Dönmez, 
1985). Moreover, most of the authors interested in plant 
geography have accepted that the vegetation period may 
represent when the temperatures are higher than +8°C 
(Leibundgut, 1970; Avcı, 1990; Engin, 1992; Aktaş, 1992; 
Güngördü, 1993; Avcı, 1997; Avcı, 1998). Thereby, in this study, 
the vegetation period was determined according to the daily 
temperature being greater than or equal to 8 °C.

Table 1. The meteorological stations used in the research area, the 
elevation of the stations and the range dates of the climate data.

Meteorological Stations Altitude (m) Period
Afyonkarahisar 1034 1960 - 2016

Bolvadin 1018 1968 - 2016
Demirci 855 1991 - 2016
Denizli 425 1960 - 2016
Dinar 864 1960 - 2016

Dursunbey 637 1965 - 2016
Emirdağ 983 1964 - 2016

Gediz 736 1972 - 2016
Güney 825 1964 - 2016
Keles 1063 1965 - 2016

Kütahya 969 1960 - 2016
Senirkent 959 1966 - 2016

Simav 809 1960 - 2016
Tavşanlı 833 1965 - 2016

Uşak 919 1960 - 2016
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2.5. Evaluation of Climate Change Scenarios

	 It has been estimated that the average surface temperature for 
the end of the 21st century will increase up to 2.6-4.8°C according 
to Fifth Assessment Report (AR5) announced by IPCC 2013. 
For the evaluation of the effect of global temperature increase on 
the vegetation period, it was assessed that daily average 
temperature data was increased by 2.6ºC and 4.8ºC according to 
the RCP 4.5 and the RCP 8.5 scenarios, respectively (Van Vuuren 
et al. 2011). And then, the vegetation period was reevaluated 
according to the RCP 4.5 and the RCP 8.5 scenarios (Şar, 2018).

2.6. Drawing the Maps

	 The maps of location, distributions of temperature, vegetation 
period, and the beginning and the end of the growing season 
were prepared by using the ArcGIS 10.2 programme (ESRI, 
2013). The spatial resolution is 250 meters. 

3. RESULTS and DISCUSSIONS

3.1. Temperature

	 The mean annual temperature of the meteorological stations 
located in the research area was determined by using the climate 
data (Table 1).

	 In the research area, the mean annual temperature ranges from 
10°C to 14°C (Figure 2a). These temperature values are generally 
slightly lower in the north (e.g. Keles 9.7°C), higher in the south (e.g. 
Denizli 16.3°C). Whereas the lowest temperatures are seen in 
January (Figure 2b), the highest temperatures are seen in July 

(Figure 2c). January temperatures representing the cold period are 
less than 1°C in the north and the east (e.g. Keles 0.3°C, Kütahya 
0.5°C, Afyonkarahisar 0.4°C). These cold temperatures are hotter in 
the west and the south (i.e. up to 3°C; e.g. Demirci 3.8°C, Güney 
3.6°C, Denizli 5.9°C). July temperatures representing the hot season 
are also less than 20.0°C in the north (Keles 19.3°C), generally 
ranged between 21.0-23.0°C in the east (Kütahya 21.0°C, 
Afyonkarahisar 22.3°C, Emirdağ 22.9°C), and up to 24°C in the west 
and the south (Demirci 24.4°C, Güney 24.7°C, Denizli 27.6°C).

3.1.1. Frequencies of Frost days
	 Distribution and development of plant species is mainly 
affected by temperature as an environmental factor (Mittler, 
2006). The yield of economic crops like wheat could be decreased 
due to lower temperatures during the spring and winter (Porter & 
Gawith, 1999; Frederiks et al., 2012). Similarly, frost could 
damage flower buds and seeds during the vegetation period 
(Inouye, 2008). Therefore, the number and frequency of frost 
days in the research area have been determined.

	 The frequency of frost days in the research area has shown no 
significant change between 1975 and 2015 (Figure 3). However, 
the frost days are slightly increased during the period 1975-1991 
(Figure 3), and these changes were more common in spring 
(especially in May). This situation might have damaged to plant 
phenology. Moreover, it is an important point that the frost days 
have gradually decreased since 1991 (Figure 3). Similarly, frost 
days during the growing season in Eurasia including Europe and 
central Siberia increased between the 1980s and the 1990s and 
then decreased between the 1990s and the 2000s (Liu et al., 
2018). In the future, the frost days in the Inner West Anatolian 
Subregion will continue to decrease due to global warming.

Figure 2: The distribution of the temperatures: (a) Annual, (b) January, and (c) July.
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3.1.2. Frequencies of Tropical Night Temperatures

	 Extreme temperatures (high temperature and drought) are 
mainly abiotic stress potentially causing the reactive oxygen 
species (ROS) accumulation and cellular damage and 
photosynthesis inhibition (Zandalinas et al., 2018). This situation 
affects Photosystem II (PSII), ribulose-1,5-bisphosphate 
carboxylase/oxygenase (Rubisco), Cytochrome b559 (Cytb559) 
and plastoquinone (PQ) (Mathur, Agrawal, & Jajoo, 2014). 
Therefore, the number and distribution of tropical night 
temperatures in the research area have been investigated for 
possible effects on plant development. 

	 Different types of scenarios about climate change have 
indicated that the beginning and the end of the vegetation 
period will be changed. Though the vegetation period has not 
been affected by the frost days occurred except vegetation 
period, it will be affected from the tropical night temperature 
because of appearance in the vegetation season. For this reason, 
the number and frequencies of tropical night temperatures have 
been evaluated in the research area. While the tropical night 
temperatures have not been seen in the eastern and northern 
areas, they have been gradually increasing in the southern and 
western parts (Denizli, Güney, and Demirci; Figure 4). This 
event has been generally in July-August, and possibly seen in 

Figure 3: The frequencies of the frost days in the Inner West Anatolia Subregion.

Figure 4: The frequencies of the tropical night temperatures in Denizli, Güney, and Demirci.
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May and June. Owing to the occurrence in the vegetation 
season, the frequency of tropical night temperatures could be 
important for vegetation particularly in the western and 
southern parts. Similarly, the obtained results are also consistent 
with previous studies (Erlat & Türkeș, 2017).

3.2. Vegetation

3.2.1. Distribution of the Vegetation Period

	 Temperature is the most important parameter affecting 
plant growth. Photosynthesis, organ development and growth, 

dry matter production and distribution mainly depend on the 
temperature (Mazurczyk, Lutomirska, & Wierzbicka, 2003; 
Kläring et al., 2015; Körner, 2015; Lizana et al., 2017). On 
the other hand, the temperature characteristics of an 
environment are also connected with the vegetation period; 
thereby it is very important for plant development (An et al., 
2018). 

	 When the distribution of the vegetation period map in the 
research area (Figure 5) was analyzed, it was clearly shown 
that there are 3 different vegetation characteristic zones for the 
duration of the vegetation period. The vegetation period has 

Figure 5: The distribution of the vegetation period, the start and the end of vegetation period according to recent and climate 
change scenarios (RCP 4.5 and RCP 8.5).
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ranged between 165 days and 225 days (5.5-7.5 months). The 
longest vegetation period is in the west and south parts of the 
research area, which are lower in altitude than others. 
Especially, this duration has reached 250 days in the low areas 
that make up the Gediz and Büyük Menderes Rivers. These 
areas, are surrounded with maquis and other Mediterranean’s 
plants that demand higher temperatures. Contrarily, the 
vegetation period has decreased to 210 days (7 months) around 
the Uşak plateaus and the mountainous areas among the Büyük 
Menderes River and Acı Lake. These areas constitute the areas 
where the plants that reflect the warmer and the arid conditions 
of the Mediterranean have been largely eliminated (Avcı, 
1995).

	 The duration of vegetation in the east has less than 195 days 
(6.5 months) (e.g. low altitude around Tavşanlı, Afyonkarahisar-
Bolvadin, Porsuk River valley located in the eastern Kütahya). 
In the higher altitudes, vegetation has been less than 180 days (6 
months) (e.g. high parts of Emir Mountain, Yellice Mountain, 
Gümüş Mountain, and Türkmen Mountain). Pinus nigra and 
Juniper sp. communities dominate these areas.

3.2.2. The Beginning of the Vegetation Period

	 It has been seen that some marked differences between 
eastern and western part of the research area for beginning of the 
vegetation (Figure 5). The vegetation period starts the earliest in 
the valleys and plains located in the west and the south. The 
vegetation period in the west has started in the last week of 
March or the first week of April. On the other hand, when going 
from the west to the east, the beginning of the growing season 
has extended due to rising altitude areas. The beginning of the 
vegetation period in the high-altitude areas (the eastern part) has 
begun from the first half of May.

3.2.3. The End of the Vegetation Period

	 The end of the vegetation period in the Inner West Anatolia 
Subregion has similar behavior with the beginning of the 
growing season (Figure 5). The end of the vegetation period 
has continued to half of November in the west and the south. 
The end of the growing season around the plateaus areas around 
Uşak is relatively earlier than the west and the south. Contrarily, 
the end of the vegetation period in the east has been a month 
earlier than in the west. Especially, the vegetation in the higher 
altitudes areas have ended after half of October (e.g. Murat 
Mountain, Emir Mountain, Türkmen Mountain, and Domaniç 
Mountain).

3.3. The Climate Change

	 Today, the warming has been clearly seen by observing the 
increase average global air and ocean temperatures, the melting 
of snow-glacial, and the rise in global average sea levels (IPCC, 
2007). The effects of climate change on RCP scenarios and 
climate change models, plant vegetation period and plant crop 
yield have been investigated in various studies (Pauli, Gottfried, 
& Grabherr, 2014; Ackerly et al., 2015; Wu et al., 2015; Scheiter 
& Savadogo, 2017; Werner et al., 2017; Schmid et al., 2018). 
Although many climate change models have been prepared 
intended for Turkey’s future (Table 2), vegetation period, plant 
crop yield or related studies according to climate change effects 
conducted in Turkey have been quite limited (Ozkan & Akcaoz, 
2002; Yano, Aydin, & Haraguchi, 2007; Özdoğan, 2011). For 
this reason, this work investigates how the vegetation period will 
be affected considering possible climate change scenarios (RCP 
4.5 and RCP 8.5) and via climate change models conducted in 
Turkey (Table 2). 

3.3.1. Evaluation the Vegetation Period According to Climate 
Change Scenario RCP 4.5

	 It has been seen that the vegetation period has some differences 
among the current and RCP 4.5 scenario (Figure 5). The 
vegetation period in the Kirmasti stream located north of the 
research area, and in the north of Gediz and Büyük Menderes 
Rivers may extend up to 210 days (7 months), and this period 
may reached 240 days (8 months) in some areas. Surprisingly, it 
has been estimated that the vegetation period in the eastern part 
will undergo a prominent change. The vegetation may increase 
from 165-195 days (i.e. 5.5 - 6.5 months) to 180-210 days (i.e. 6 
- 7 months). There is a possibility of roughly 15 days of significant 
elongation. Moreover, the vegetation period in the mountainous 
areas (especially around Kütahya and Afyonkarahisar) will be 
longer at least 2-3 weeks. According to the RCP 4.5 scenario, the 
most increased heating areas will be low altitude areas such as 
plains and valleys (e.g. Afyonkarahisar and Bolvadin Plains). The 
vegetation period in these areas may be extended by at least 3 
weeks according to the RCP 4.5 scenario. 

	 In the western part, the increase in temperature values 
indicates that the vegetation may begin from the beginning of 
March. In the eastern part of the research area, it will be seen that 
the vegetation period will begin after the half of April in some 
areas (especially around Dursunbey, Tavşanlı, Kütahya, and 
Afyonkarahisar). This state indicates that the vegetation period 
will start earlier by at least 15 days in many places. Therefore, 
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some plant groups, which do not demand higher temperature and 
distributed in mountainous areas, will be negatively affected.

	 According to the RCP 4.5 scenario, the end of the vegetation 
date of the western part will extend to the end of November. 
Similarly, the vegetation period will last until the first half of 
November in most of the areas outside the highlands of the 
mountainous areas in the eastern part. For mountainous areas, 
the vegetation period will end after the second half of October.

3.3.2. Evaluation the Vegetation Period According to Climate 
Change Scenarios RCP 8.5

	 When the vegetation period map according to the RCP 8.5 
scenario for in the Inner West Anatolia Subregion is examined, 
it is seen that this map has more different characteristics 
according to others (Figure 5). The vegetation period will 
extend to 255-270 days (8.5-9.0 months) in the western part. 
This duration may also reach to 195-200 days (nearly 7 months) 
in the mountainous areas of the eastern part. Therefore, it can 
be foreseen that the vegetation may be a very significant change 
in the growing season. It is clear that this change may occur in 
the direction of the vegetation period being significantly 
extended.

	 In the Inner West Anatolia Subregion, the main areas of the 
prolonged vegetation period will be in the valleys and 

depressions. Especially in the western part, the marine impact 
may introduce to inner parts through the Gediz and Büyük 
Menderes valleys. These areas will be more suitable for evergreen 
species. Therefore, it can be assumed that species diversity of the 
maquis elements (Günal, 1986), which are inserted along the 
valleys, will increase further. Similarly, the vegetation period 
will increase by more than a month in the eastern part.

	 The western parts will be also the places of the first beginning 
of the vegetation period. From the west to the east, the beginning 
of the growing season may start nearly 10-15 days or 15-30 days 
later in the Demirci, Uşak, Sandıklı plains, and in the east, 
respectively. It is remarkable that in the western part, the 
vegetation activity will almost spread throughout the year, 
whereas in the eastern part, the end of the vegetation period may 
extend to the second half of October.

	 According to the RCP 8.5 scenario, the duration of the 
vegetation will extremely increase and plants, which are mostly 
of Euxine flora elements or spread in the mountainous areas, will 
reveal a change in terms of protecting their existence. Especially, 
Fagus orientalis, Quercus frainetto, Tilia rubra subsp. caucasica, 
Taxus baccata, Corylus colurna, Cornus mas, Vaccinium 
myrtillus, Viburnum lantana and Rhamnus frangula are adapted 
to more temperate temperature and humidity conditions. It 
should be also necessary to monitor how climate change reflects 
on these and other plant species. Similarly, it should be evaluated 

Table 2. Some climate change models associated with Turkey for the future.

Location
Temperature anomaly 
changes

Climate Change Scenarios
or Climate Models

Period Reference

Europe (Especially  Southern
Europe including Turkey)

+3°C RCP 8.5 2040-2069 Fortems-Cheiney et al., 2017
+2°C RCP 4.5 2028-2057

Adana (Turkey) +4.3 ºC CGCM2 2100 Yano, Aydin, & Haraguchi 2007
+5.3 ºC ECHAM4
+3.1ºC MRI

Seyhan River (Adana, Turkey) +2.0 MRI 2070s Fujihara et al., 2008
+2.7ºC CCSR

Eskişehir, Turkey +3.1ºC Hydrological 2050s Albek et al., 2014
Simulation Program

Hayrabolu
(Thrace, the Northwest of Turkey)

+1.1 to +3°C ECHAM4 2025 Aksoy et al., 2008
+2.1 °C 2050
+4.3 ºC 2100

Western Turkey +5 to +7 ºC A2, ICTP-RegCM3 For Summer Season Sen et al., 2012
+3.5°C For Winter Season

The Aegean Region
(Western Turkey)

+5 to +6 ºC A2 For Summer Season Önol, Ünal, & Dalfes 2009
+2 to +3 ºC For Winter Season

Turkey +1.0 to +2 °C RCP 4.5, and RCP 8.5 2016-2040 Demircan et al., 2017
+1.5 to +4 °C 2041-2070
+1.5 to +5 °C 2071-2099

World +1.5 to +2 °C SR 1.5 2100 IPCC, 2018
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how Pinus sylvestris, which spreads at the high altitude of the 
mountains and which demands cold conditions for its growth, 
will protect the sprawling area.
	
	 Although there are different variables for climate change, 
such as precipitation, seasonal precipitation, extreme conditions 
and temperature, in this study only the temperature effect on 
vegetation has been evaluated. Climate change in the future, the 
same as in the past, will be changeable. Then, other ecologically 
important varieties except from temperature may change, and 
ecological responses might be episodic or nonlinear (Nolan et 
al., 2018). For this reason, precipitation properties may be also 
investigated for determining a potential effect on vegetation 
change through climate change scenarios.

4. CONCLUSION

	 In the Inner West Anatolia Subregion, the mean annual 
temperatures are between 10°C and 14°C. These temperatures 
are lower in the east and the north while higher in the south and 
the east. When the number of frost days has been evaluated, the 
frequency slightly increased from 1975 to 1991 while it has 
gradually decreased in the last three decades. On the other hand, 
the tropical night temperatures have not been observed in the 
eastern and northern areas. On the contrary, in the southern and 
eastern parts, tropical night temperatures tend to increase. Due to 
the warm temperature related to climate change, the distribution 
and development of plants will be negatively affected. Similarly, 
the duration of the vegetation period will be extended depending 
on increasing temperatures.

	 The vegetation period of the Inner West Anatolia Subregion 
according to the mean daily temperatures has been up to 225 days 
in some parts. The longest vegetation of the Subregion has been 
seen in the low areas in the western part. In the eastern part, this 
duration has generally ranged between 195-210 days or decreased 
to 165 days in the mountain areas. When the vegetation of the 
Inner West Anatolia Subregion has been evaluated with two 
different climate change scenarios (RCP 4.5 and RCP 8.5), it may 
increase by 15-20 days and 40 days, respectively. These increasing 
vegetation periods could change the plants distribution and variety.
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